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1. POHJ OHNEHOYHBIX CPEJACTB JJISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH IO JUCHUITVIMHE

Hacrosmuit @onn onenounsix cpencts (POC) mo gucruruimHe «BeraucnurenbHas
MaTeMaTHKay. SBJSICTCS HEOThEMJIEMBIM TPUIIOKEHUEM K pabodeil mporpaMMe JUCIUTIIMHBI
(PITH) «BeruucnurenpHas matematukay. Ha manuapiii @OC pacnpoCTpaHSIOTCS BCE PEKBU3HUTHI
yTBEpKJIeHHUs, peacrasiaeHHblie B PII/] o naHHON nMCHMIUIMHE.

2. HEPEYEHb OIIEHOYHBIX CPEACTB
Jlns ompeneneHus KayecTBa OCBOEHMsI OOydaromMMHUCA Y4eOHOro marepuana IIo
JUCLMINIMHE UCIOIb3YOTCS CIEAYIOIUE OLEHOYHBIC CPENCTBA:

Ne
n/n

()HeHquOGCpeHCTBO

Kparkas xapakTepucTHKA OLIEHOYHOT0
cpeacTBa

IIpeacraBienue
OLICHOYHOI0 CPEACTBA
B ®OC

TectupoBanue

Bung  KOHTpOJS, TO3BOJSIOMIUKA  OIICHHTH

W3Y4YEHHBIN TEOPETUUECKUI MaTEepHUal.

Bompockr qist
MPOBEICHUS
TECTUPOBAHUS

[IpaxkTrueckue
3alaHus

Bung  KOHTpOJI, TO3BOJISIIOIIMN  OLEHHUTH
yMEHUue oOyuatorerocs MPUMEHSTh
OCBAMBAEMYI0 KOMIIETEHLIHIO B IMPAKTUYECKUX
CUTYyaIUsAX U IPU PELIEHUN TPOU3BOJCTBEHHBIX
3a1a4

3amauus K
PaKTUIECKOMY
3aHATHUIO

KonTponbnas pabota

Bung KOHTpOJs, MO3BOJISIONMIMK  OMPEACIIUTh
pe3yJbTaT  OCBOEHUS  KOMIICTCHIIMH IO
JUCIHUIUIMHE B paMKax paccMaTpuBaeMou
TEMBI, OILICHUBACMBIi c MOMOIIBIO
COOTBETCTBYIOIIMX HHIUKATOPOB JOCTHIKEHHS
KOMIICTCHITUM

3amanus
paboThI

KOHTPOJBHOM

CamocTosTenbHas
paborta

Bung  KOHTpONIA,  ITO3BOJIAIOLIUN
MpopabOTKy  TEOPETHYECKOTO  Marepuaa,
U3y4yeHue pPEKOMEHIyeMO JUTEPaTypHl,
BBIIIOJTHCHHE MPAKTUKO-OPUEHTUPOBAHHBIX
3aJaHuil (3alMoJHeHHWe TaOnWil, TPOBEIACHHE
CPaBHUTEIHHOTO aHAJIN3a, COCTABIICHUE CXEM
Ip.), pellleHue MPaKTUYeCKUX 3ajad, CO3JaHue
MIPE3CHTALINH, HaIMCaHue pedeparos,
Mo100pKy HOPMATHBHOTO U MHOTO MaTepuania u
BBITIOJIHCHHE JIPYTUX 3aJJaHU

OICHHUTDH

3agaHus
CaMOCTOSITEIILHOU
paboThI

Kypcosas pabota

Bun  KOHTpoOns, MO3BOJIAIOIIUN  BBIIBUTH
CTENEeHb BIaJACHUS O0a30BbIMH  3HAHUSIMH,
YMEHUSIMH U HaBBIKAMH, HEOOXOAMMBIMHU IS
o0y4eHHusl, U ONPEIeNIUTh YPOBEHb BIAJICHUSA
HOBBIM MaTEpUAJIOM

NuauBuayanbHbIe
3ajaHusl  (TeMbl)
KypCOBOi1 pabOThI

TUTS

3ayer/3ager C
OLICHKOW/DK3aMeH

Bung  KOHTpOns, MO3BOJSAIONIMN  BBISIBUTH
CTEIIEHb OBJIAJICHUS 3HAHUAMHU, YMEHUSIMU H
HaBBIKAMH, HEOOXOJIUMBIMU JJIS JaJbHEHIIETro
OCBOCHHUS o0Opa3oBaTenbHOI MPOrPaMMBbI
IMOATOTOBKH

Bormpocsr JUIsL
MOJITOTOBKH K
3ayeTy/3aueTry C
OLIEHKOI1/3K3aMeHy




3. MACIIOPT ®OHJIA OLHEHOYHbBIX CPEACTB IUCHUIIJIMHE
3.1. ConpoBoaurenbHass uHpopManus.

PazpaboTunk JI. K. IlaiimapranoBa

Kadenpa IIpuknagHoi HHPOPMATHKN U
WHPOPMAIIMOHHBIX TEXHOJIOTUI

HaumeHoBaHue TUCHUTIINHBI «BpruncnuTenbHas MaTeMaTHKaY.

®DakynbTeT / HHCTUTYT HNHcTuTyTa MEXKITYHAPOIHOMN
9KOHOMMKH, JINAEPCTBA U MEHEDKMEHTA

HanpagieHue moAroToBky / CHEMaIbHOCTh 09.03.03 Ilpuknannas nHGopMaTHKa

KonnyecTBO BOPOCOB B OIIEHOYHBIX 3a/IaHHAX (JTMana3oH) 14-28

OO61iee BpeMs TeCTUpOBaHUs (MUH) 90 MuH

O61ee konuvecTBo Borpocos/3ananuii B ®OC 28

Pa3MelieHHOCTh Ha caiiTe YHuBEepcUTeTa IpuMepHoro nepeuns | Jla

BOMPOCOB, 3agannii @OC — 1715 MOATOTOBKH 00YYaIOLINXCS K

MIPOXO0XKJICHUIO OLICHKU (J1a / HeT)

3.2. XapaKTepHCTHKA OlleHHBAaeMbIX KOMIETEHIHIA.

Kon DopMyJIHPOBKA NHauKaTopbl 10CTHXKEHUST
KOMIIETEeH KOMIIeTeHIIHH KOMIEeTeHI[UH
10
OIIK-1 CrniocobeH mpuMeHsTh HOIIK-1.1. 35aTh OCHOBBI
€CTeCTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC MaTeMaTHUKH, (PU3UKH,
3HAHMSI, METOJIbl MATEMAaTHUYECKOTO aHAITU3a U BBIYMCIUTEILHON TEXHUKH U
MO/ICIUPOBAHUS, TCOPETUUCCKOTO 1 IPOrpaMMHUPOBAHUS Ha 0a30BOM
AKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS B YPOBHE.
npoeccnoHaIbHOM 1eATETbHOCTH HNOIIK-1.2. YMeTs NpUMEHATH

€CTeCTBEHHOHAYYHBIC U
O6HI€I/IH)KCH€pHBIC 3HaHHuA, METOAbI
MaTeMaTHYECKOro aHAJIN3a U
MOJICTTUPOBAHUS, TEOPETUUCCKOTO H
9KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS B
poeCCUOHATBHON e TEITHHOCTH.

4. COAEP) KAHUE OHEHOYHbBIX CPEACTB TEKYIIEI'O KOHTPOJIA

4.1. TUITOBBIE TECTOBBIE 3AJIAHUSI.

TecThl comepkar HaOOpP BOIMPOCOB, B TOJHOM OOBEME OXBATHIBAIOIINE W3yYEHHBIN
TEOPETUYECKUI MaTepHual MO yKa3aHHOM Teme. BbImoiHEHHE TECTOB MO3BOJIAET ONPEAETIUTH
PE3YyIbTaT OCBOCHUA KOMHCTGHHI/II\/JI o JUCHUIIJIMHE B paMKax paCCManHBaeMOﬁ TEMBI,
OLIGHUBAEMbIil C MOMOIIBIO COOTBETCTBYIOUIMX WHIMKATOPOB JOCTH)KEHUS KOMIIETEHIIMH.
NunuBuayanbHBI TECTOBBIM ceaHC JUIsl  Kaxaoro oOydaromierocss (opmupyercs 1o
CHeLMaTbHOMY aJTOpUTMY, OOECIeUMBAIOLIEMY 3a/JlaHHYI0 TEMaTHYeCKyl0 CTPYKTypy U
IPOTIOPIMOHATIFHOE HAJIMYUE BOMPOCOB PA3HOTO TUTIA M CIIOKHOCTH.

Ilpu ¢opmuposanuu mecmosé HeoOXO00UMO UCHONBL3I06AMb 3A0AHUA CAEOVIOULUX
munoe:.

Tun 3ananusd 1. 3aganus 3aKpbeITOro THUMA HA YCTAHOBJIEHUE COOTBETCTBHUS.

Tun 3ananus 2. 3agaHns 3aKPHITOTO THITA HA YCTAHOBJICHUE MTOCIIETOBATEIHHOCTH.

Tun 3ananus 3. 3agaHus KOMOMHUPOBAHHOIO THIA, MPEANoJararoliyue BbI0op 0HOTO
IMPAaBUJIBHOI'O OTBETA U3 MPEATIOKCHHBIX.

Tun 3amanus 4. 3aganuss KOMOMHUPOBAaHHOTO THIA, Ipeanojaraloiye BbIOOp
HECKOJIBKHUX OTBETOB U3 MPCATO0KCHHBIX.

Tun 3ananus 5. 3aaHKs OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM.




Tema Koa n HNuaukaropsl Tect Mo Teme
¢GopmysupoBK JAOCTUKEHM ST
a KOMIIeTeHIIUH

KOMIIETCHIMHU
Tema 1. OIIK-1. NOIIK-1.1. 3naTth 3aoanus 3aKpvimozo muna Ha YCMAHOB1eHUE COOMEEMCMBUSL.
Beenenue B Crniocoben OCHOBBI MATEMATHKHU, 3HaHME MOTPEIIHOCTH U YMEHHUE €€ ONpeesITh HEOOX0AUMO B BRIYUCIUTEIHHON
BBIUHCIIUTENbHY | IPUMEHATh bu3uky, MaTeMaTHKe, IOCKOJIbKY OrpaHMYEHHAsi TOYHOCTh IIPEICTABJICHUS YUCEN B
0 MAaTEMAaTUKYy. | €CTECTBEHHOHA | BBIYUCIUTEIbHOMN KOMIIbIOTEpE (HaIpuMep, U3-3a KOHEUHOT0 KOJIMYEeCTBAa OUTOB I XpPaHEHUS
[TorpemnocTu yUHBIE U TEXHUKHU U BEIIECTBECHHBIX YHCENT) HEN30€KHO MPUBOIUT K OIIMOKAM OKPYIJICHHUS, KOTOPBIE
MIPEJICTAaBICHUS | OOLICHH)KEHEp | MPOTPaMMHUPOBAHUS HA | MOTYT HAKaIlJIMBaThCS M CYIIECTBEHHO MCKAXKaTh PEe3yIbTaThl PaCYETOB, OCOOCHHO B
qucell Ha HbIE 3HAHUS, 0a30BOM ypOBHE. UTEPALMOHHBIX UM YyBCTBUTEJIbHBIX K HAYaJIbHBIM YCJIOBUSM 3aJa4yax. Y CTAHOBUTE
KOMIIBIOTEPE. METO/1bI COOTBETCTBUE MEXAY TUIIOM MOTPEUTHOCTH U €€ ONPE/ICTICHUEM.

MaTEMaTU4ECKO Tun norpemHocTH Onpenenenue

ro aHajau3a u A | AGcomotHas norpemHocTh | 1 | OTHOIIEHHE a0COMOTHOM MOTPENIHOCTH K

MO/JIEJINPOBAaHU TOYHOMY 3HaYEHHUIO BEJIMUUHBI

A, b OTtHOoCuTENbHAS 2 | MakcumanbHO BO3MOXKHOE OTKJIIOHEHUE

TCOPCTUICCKOT NOrpeIIHOCTh npUOIMKEHHOTO 3HAUE€HUSI OT TOUHOTO

ou B | llorpemnocts okpyraenuss | 3 | OmmOka, BOZHUKAIOIIAS IIPH 3aMEHE

IKCIIEPUMEHTAIT OCCKOHEYHOM JIECATUYHOMN ApooH

BHOI'O KOHEYHOU

UCCIICIOBAHUS I' | Ilorpemnocts MamuHHOrO | 4 | Ommobka, 00ycioBIeHHAs KOHEYHON

B MIpe/ICTaBICHUS Pa3psAAHOCTBIO PETUCTPA KOMIIBIOTEPA

npodeccruonan JUISL XpaHEHHUsI YU CEl

bHOH OtBeT:

ACATCIIBHOCTH A B B I

Kirou:
A b B r
2 1 3 4

3aoanusn 3AKpblmo2co muna Ha ycmarnoeienue coomeemcmaeust.




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmysmpoBk AOCTHKEHU S
a KOMIIeTeHIUH
KOMIIETeHIH U
[TonnmaHue MOHATHIA U UX XapaKTEPUCTHK (TaKUX KaK aOCOJIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTD, MAIIMHHBIHN SMICHIIOH, ()OPMATHI € TUIABAIOIIEH TOYKOW) HEOOXO MO
JUTSL a[IEKBAaTHOM OLIEHKU TOYHOCTU BBIYUCIICHHUM U TPEIOTBPALICHHS HAKOTIJICHUS
OIIMOOK MPY YMCICHHOM PEIICHUH 33/1a4 Ha KOMITbIOTEpE. Y CTAHOBHUTE
COOTBETCTBUE MEK/Y MOHATHEM U €r0 XapaKTePUCTUKON B KOHTEKCTE
IIPEJICTaBICHUS] YUCENl B KOMIIBIOTEPE.
[TonsiTne XapakTeprucThKa
A | HopmanuzoBanHnas ¢popma Yucno npezacrasieHo B Buae mx2°, rae (1
3aIMCH YHUCIIa \leq)
b MaruHHBIHN 31CUIIOH Haumensbiiee nonoxxuteabHOe YUCIIO, TPH
cioxeHuu ¢ 1 naromee pesynbrar # 1
B | [lepenonnenue Cutyanus, Korjaa pe3yabTaT BBIYUCICHUS
IIPEBBILIAET MAKCUMAJILHO NPEACTaBUMOE
3HAaYCHHE
I' | loreps 3Hauammx udp BozHukaet rpu BBIYUTaHUU OJIM3KUX T10
BEJIMYMHE YHCEJ C OAMHAKOBBIM OPSIKOM
OtBer:
A b B r
Kirou:
A b B r
1 2 3 4
Tema OIIK-1. NOIIK-1.1. 3nars 3aoanus 3aKpelmo20 muna Ha yCMAaHoe81eHue nocj1ed06amelbHOCHU.
Brruncnenue Cnocoben OCHOBBI MATEMATHKH, VYcraHoBUTE  NPaBWIBHYIO — IOCJEIOBATEIBbHOCTh  JTAllOB  pELIEHUs  3aJaud
3HAYCHUHN MIPUMEHSTh busuKH, UHTEPNOJSIIMKA  TaOJMYHO 3a/aHHOM (YHKUIMHM C HCHOJB30BaHHWEM IOJIMHOMA
(GyHKIHH. €CTECTBEHHOHA | BBIYUCIUTEIbHOMN Jlarpamxa.




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmyrupoBK JOCTHKEHHS
a KOMIIETEHLIMH

KOMIIeTeHINH

WNutepnonsius | y4Hbie U TEXHUKHU U A. TloxcraBuTh H3BECTHBIE Y3J7bl WHTEpHoisamuu (XiYi) B (Gopmynry mnojauHOMa

u OOIIEHHKEHEP | IPOrpaMMHUPOBAHUS Ha Jlarpanxa.

arMmpoKCUMAIIUs | HbIC 3HAHMS, 0a30BOM ypOBHE. B. Onpenennth 3Ha4eHHE UCKOMOW (D)YHKIIMHM B 3aIaHHOW TOYKE X, MOJICTaBHB €€ B
METOBI MOJYYECHHBIN TOJIMHOM.
MaTeMaTUIECKO C. CocraButh 001Ut BUJ mosiMHOMA Jlarpan»ka JJis 3aaHHOTO YHCIIa y3JI0B.
ro aHalu3a u D. [IlpoBepuTb KOPPEKTHOCTh HUCXOJHBIX JIAHHBIX (HAampUMEp, OTCYTCTBUE
MOJICIIMPOBAHU OJMHAKOBBIX 3HAUCHUH Xi
s, OrtBer:
TEOPETUYECKOT \ \ \ \ \
ou Korou:
SKCIIEPUMEHTAI ‘ D ‘ C ‘ A ‘ B ‘
BHOTO
HCCIICIOBAHUS
B 3aoanusn 3aKpeimozo muna Ha yCMAaHo61eHUe NOCIE006AMENbHOCHU.
npodeccronan VY cTaHOBUTE JTOTMYECKYIO MTOCIIEI0BATEIbHOCTh ACUCTBUI IPU peain3alud METoaa
BHOU HanMeHbIux kBajapatoB (MHK) st anmpokcumaruu 3KcrepuMeHTaIbHbIX JaHHBIX
ACATEIBHOCTH JuHEiHOM (yHKIMeH Yy=ax+h B cpeae mporpammupoBanus (Hanpumep, Python).

A. Beruncnuth ko3¢ dunmenTs a u b mo popmynam MHK, ucnonb3ys cymmsl Y Xi,
SV, DX, IXiYi.

B. CoOpaTh MacCHBBI 3KCIIEPUMEHTANIBHBIX JaHHBIX X=[X1,...,Xn], y=[y1,...,yn]

C. BusyanusupoBaTh UCXO/IHBIE JaHHBIE U MOJYYEHHYIO alllPOKCUMUPYIOIIYIO
IPSIMYIO.

D. IlpoBeputh Hanuume OMUOOK BBOJIa M KOPPEKTHOCTh pa3MEPOB MACCUBOB.

Ortser:

| | | | |
Kirou:

B [D LA s |




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢hopmyIpoBK JAOCTHIKEHUS
a KOMIIeTeHIIUH

KOMIEeTeHIUH
Tema 3. OIIK-1. NOIIK-1.1. 3narp 3aoanua KoMOUHUPOBAHHO20 MuUNaA, NPeonoIazaroujue 6b100p 00HO20
YucnenHoe Cnocobex OCHOBBI MaTEMaTHKH, NPAGUILHO20 OMEema U3 nPeonoHCeHHBIX.
(g QepeHpo | TPUMEHSTH buzuky, [Tpu uncIeHHOM BBIYMCIICHUH ONpeAeiaEHHOro nuTerpaia Gyakun f(x) Ha orpeske
BaHUC U €CTECTBEHHOHA | BBIYMCIMTEIBHOMN [a,b]
MHTETPUPOBAHU | YUHBIC U TEXHUKU U C UCIIOJIb30BAaHUEM METO/1a TPANenid, KaK M3MEHHUTCS TIOIPEIIHOCTh Pe3yJibTaTa,
e OOILEHHKEHEp | IPOrpaMMHUPOBAHMS HA | €CJIM YMEHbIIUTh LIar pa3oueHus BaBoe?

HBIE 3HAHMUS, 0a30BOM ypOBHE. A. IlorpemHocTh HE U3MEHUTCSI.

METO/1bI B. IlorpemHocts yMEHBIINUTCS IPUMEPHO B 2 pasa.

MAaTE€MaTHYECKO C. IlorpemHocTs yMEHBIIUTCS MPUMEPHO B 4 pasa.

r0 aHaju3a u D. [TorpenHocTs yBEJINYUTCS.

MOJEIMPOBAHU Otser: C.

s, OO6ocHOBaHHE:

TEOPETUYECKOT Meron Tpanenuii UMeeT BTOPOU MOPSAOK TOYHOCTH, TO €CTh IIOTPEIIHOCTh

ou MIPOMOPIIMOHATBHA h% rme h

JKCIIEPUMEHTAI h — miar paz6uenus. [Ipu ymenbiienun mara Basoe (h—h/2), morpemHocts

BHOTO ymensimaercs B (h/2)?/h?=1/4 pasa, To ecTh IpuMepHO B 4 pasa.

UCCIIEIOBaHUS

B

npodeccronan 3aoanun KOMOUHUPOBAHHO20 MUNA, NPEONOIAzaroujue 6b100p 00HO20

BHOM NPAGUIbHO20 OMEema U3 nPeoNoHCeHHbIX.

JESATEIIbHOCTH [Touemy npu unciaeHHOM AUPPEPEHINPOBAHUN YACTO BO3HUKAIOT OOJIBbIINE OMINOKU

10 CPAaBHEHUIO C YUCJICHHBIM UHTETPUPOBAHUEM?

A. [Totomy uto nuddepenipoBanme TpedyeT OO0JIbIIE ONIEPATUBHOM MTAMSITH.
B. IToromy uto auddepeHnnpoBaHe YCHINBACT BIMSHIE MOTPEIIHOCTEH B
WCXOJIHBIX JTAHHBIX.

C. IloTromMy 4TO UHTETPUPOBAHUE BCErIa JAET 1IENIbIC YUCIA.

D. ITotomy uto auddepeHnrpoBanre HEBO3MOKHO PeaTn30BaTh B IPOrPaMME.
Otger: B




Tema

Kon n
(popmypoBk
a
KOMIIeTeHIIUH

Nuauxkaropsl
JOCTHKEHHUS
KOMIIETeHIINH

Tect nmo Teme

O0ocHoBaHuE:

YucnenHoe audhepeHIrpoBaHre OCHOBAHO HA BEIYUCIICHUH PAa3HOCTEH OJIM3KUX
3HaueHU# QyHknun. Jlake HEOOJIbIINE MOTPEITHOCTH B 3HAYCHHUAX () YHKIHH
(Hampumep, U3-3a OKPYTJICHUS WIH IITyMa B YKCIIEPUMEHTAIBHBIX JIAHHBIX ) IPU
JIeJIEHUM Ha Majblil mar h

h MoryT npuBecTH K 3HAYUTEIILHOMY UCKKEHUIO pe3yibTaTta. UHTEerpupoBanue,
HAIPOTHUB, YCPEIHSICT 3HAYCHUS U MOJIABJISIET IIIyM, TO3TOMY OHO 00Jiee YCTOWYHBO.

3aoanua KOMOUHUPOBAHHO20 MUNA, NPEONOIAZAIOULUE 8bIOOP HECKOIbKUX
0meemog u3 npeodnoHceHHbIX.

Kakue u3 nepeunciieHHbIX YTBEpP)KICHHH BEPHBI IPH UCIIOIB30BAHUN YHCIEHHOTO
MHTETPUPOBAHUS I 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX B (hrsnke?

A. MetoJ npsAIMOYToJIbHUKOB Beeria 1aéT 0ojiee TOUHBINA Pe3ysbTaT, Y4eM METOA
Tpanenuu.

B. YMmenbIeHne mara IUCKpeTU3alni IOBBIIIAET TOUHOCTh HHTETPUPOBAHUS.

C. YucneHHOe UHTETPUPOBAHKE MTO3BOJISIET OLIEHUTD IIJIOLIAAb 1101 IpaduKoM
3aBUCUMOCTH, Jjake ecau (PyHKIM 3a/1aHa TOJIbKO TabIulel 3HaueHu .

D. Ilpu Hanuuuy 1myma B JaHHBIX YUCJICHHOE UHTETPUPOBAHUE YCHIINBAET
MOTPEIIHOCTh PE3YJIbTATA.

E. Meron Cumricona TpedyeT 4€THOTO YUClia UHTEPBAJIOB pa30ueHusl.

OtBetnl: B, C, E

O6ocHoBaHueE:

B: ToyHOCTH GOJBIIMHCTBA KBaAPATYpPHBIX (OpMYIT (IPSAMOYTOIBHUKOB, TPANCIIHA,
CumriicoHa) BO3pacTaeT ¢ yMEHbIIIEHUEM IIara, Tak Kak MOrpeuIHOCTh 3aBUCUT OT
crenenn mara (h, h? wm h*)

C: OnHO U3 I1aBHBIX MPEUMYIIECTB YUCICHHOTO HHTETPUPOBAHUS — BO3MOKHOCTD
paboTaTh ¢ TaOJIMYHBIMU (SKCIIEPUMEHTAIBLHBIMHI ) JAHHBIMHU, YTO YacTO BCTPEYAeTCs




Tema

Kon n
(popmypoBk
a
KOMIIeTeHIIUH

Nuauxkaropsl
JOCTHKEHHUS
KOMIIETeHIINH

Tect nmo Teme

B (pusmke.
E: ®opmyna CumricoHa NpuUMEHSIETCS Ha TIapax COCEIHUX HHTEPBAIOB, IOITOMY
o0I11ee YMCII0 HHTEPBAJIOB JOJKHO OBITh YETHBIM.

3aoanun KOMOUHUPOBAHHO20 MuUNA, NPEONOIAZarOuiUe 6b100p HECKOIbKUX
0mMeEemos u3 npeodioHceHHbIX.

[Tpu peanu3anuu uncnenHoro auddepeHnrpoBanus B mporpamme (Harpumep, Ha
Python) kakue akTopsl MOTYT CYIIECTBEHHO MOBJIUATH HA TOYHOCTD pe3yJbTara?
A. Vcrionp30BaH#e CIUIIKOM O0IbIIOro mmara h

B. [IpumeHeHne IeHTpaIbHON Pa3HOCTHOM CXEMBbI BMECTO JIEBOW WIIH MPABOM.

C. Hannuume morpemHocTeil OKpyTrieHHs TPH MAJIbIX 3HAUYEHHX h

D. Mcnonb3oBaHue IETOYUCICHHOTO THIIA JAHHBIX JIsI XPAHEHUS TPOMEKYTOUHBIX
pE3yJIbTaTOB.

E. Boi6op metona Pynre—KyTThl /U1 BeIYMCIEHUS TPOU3BOJHOM.

Otset: A, B, C,D

ObocHoBaHMeE:

A: bonbioii mar h yBenuuuBaeT NorpemHoCTb anmpoKCUMAaIMK TPOU3BOIHOM
(MeTOJ1 CTAaHOBUTCS TPYOBIM).

B: LlenTpanbHas pa3sHOCTHAS cXeMa UMeeT BTOpoii mopsaok Tounoctu (O(h?)), B
otnuyne oT ogHocTopoHHux cxeM (O(h)), 1 mosTOMy ToUHEE.

C: IIpu ouens manom h paznocts f(x+h)—f(x) cranoBuUTCS CpaBHUMOM C
MOTPEIIHOCTBIO OKPYTJIEHHS, YTO MPUBOAMT K MOTEpe 3HAYAIIUX HUDpP U POCTy
OIMOKH.

D: Mcrionp30BaHM€ LEJIOYMCIIEHHOTO THITA (HanpuMmep, int BMecto float) mpuBenér k
YCEUeHUI0 JPOOHOMN YacTu U rpyooit omunoKe.

Tema 4.

OIIK-1.

HOIIK-1.1. 31ats

3adanun KOMOUHUPOBAHHO20 MUNA, NPEONOIAZAIOUUE 6bIOOP HECKOIbKUX




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmysmpoBk AOCTHKEHU S
a KOMIIeTCeHIIUH
KOMIIeTeHIIUH
Metoabt Cnocobex OCHOBBI MAaTEMaTHUKH, 0meemos u3 npeodioIHceHHbIX.
peLieHus [IPUMEHATH buzuky, Kakue 13 nepeuncieHHbIX yTBEpKAeHUH BepHbl pu peumienun CJIAY metonom
CUCTEM €CTECTBEHHOHA | BBIYMCIUTEIIBHON I"aycca?
JIMHEUHBIX YYHBIE U TEXHUKU U A. Metop I'aycca Bceryia npuMeHHM K JIF000 cucTeMe IMHEHHBIX ypaBHEHUH.
anreOpandyeckux | oOuienHxeHep | nporpammuposanus Ha | B. Ilpu peannsanuum merona ['aycca B mporpamme He0OXOAMMO YUHUTHIBATh
YpaBHEHUM HbIE 3HAHUS, 0a30BOM ypOBHE. BO3MOKHOCTb JICJICHUS HAa HOJIb IIPH BEIOOpPE BEYILETO 3JIEMEHTA.
METOBbI C. Meron 'aycca TpeOyeT MeHblIe oneparuii, uem npasuio Kpamepa, oco6eHHo [11s
MaTeMaTH4ECKO OOJIBILINX CUCTEM.
IO aHalu3a u D. Metoz I'aycca He MOXKeT ObITh HCIIOIB30BAH AJISI CHCTEM, BO3HUKAIOIINX B
MO/JIEJINPOBAaHU 3ajadax (U3MKK (HarpuMep, B pacy€rax IEKTPHUECKUX ETei).
A, E. YacTuuHbIil BBIOOD INIaBHOTO JIEMEHTA MOBBIIIAET YUCICHHYIO YCTOWYMBOCTD
TEOPETUYECKOT METOoAaA.
ou OtBet: B, C, E
AKCIEPUMEHTAI O6ocHoBaHueE:
BHOTO B: B nponecce npsimoro xoaa Metoza ['aycca MokeT BOZHUKHYTh HYJI€BOH (WM
UCCIIEIOBaHUS OJIM3KUI K HYII0) TUArOHAIbHBIN 3JIEMEHT, YTO IPUBEAET K OLINOKE ACTECHUS WIN
B OounbiI0# norpemHocty. [1o3ToMy B MporpaMMHO# peain3aiuy 00s13aTeIbHO
npogeccuoHan MPUMEHSIIOT BBIOOP TJIaBHOTO 3JIEMEHTA.
BHOH C: IIpaBuno Kpamepa umeer ¢pakropuaibHyro cioxHocTh (O(n!) 1 HENPaKTUYHO YKe
JESATEIIbHOCTH npu n>4 , Toraa kak Metox Iaycca — O(n®), uto nemaer ero >hHEeKTHBHBIM s

OOJBIINX CUCTEM.
E: Yactuunslii BEIOOD II1aBHOTO AJIEMEHTA (110 CTOJIOIY) YMEHBIIAET BIUSHUE
OIIMOOK OKPYTJIEHUS U TIOBBIIIAET YCTOMYMBOCTH AITOPUTMa Ha KOMITBIOTEPE.

3aoanus KoMOUHUPOBAHHOZ0 MuUNA, NPEONONAZAIOWUE BbIOOP HECKONbKUX
0meemoe u3 npeodioHceHHbIX.

Kaxkne n3 crenyrommx yrBep>KI€HUN CIIpaBeUIMBbI IPH ynciaeHHOM pemennn CJIAY
Ha KOMIIbIOTEpE?




Tema

Kon n
(popmypoBk
a
KOMIIeTeHIIUH

Nuauxkaropsl
JOCTHKEHHUS
KOMIIETeHIINH

Tect nmo Teme

A. Ucnionb30BaHne UTEPAITMOHHBIX METOI0B (Harpumep, SAkoou mimm 3enaesns)
Bcerja ObICTpee MPSMbBIX METOJIOB.

B. O6ycnoBneHHOCTh MaTPUILIBI CUCTEMBI BIIUSET HA TOYHOCTH pe3yibTara MpH
pEIICHUHU Ha KOMITBIOTEpE.

C. IIpu nporpammupoBanuu CJIAY BaXHO XpaHUTh MATPUILy B BUJI€ IByMEPHOTO
MacCHBa WX UCIOIb30BaTh Pa3peKEHHBIE CTPYKTYPhI JAHHBIX, €CJIM MATPHUILIA
COJICP’KUT MHOTO HYJIEH.

D. Bce CJIAY, Bo3HUKaOMmUE B (U3HUSCKUX 3aa4aX, UMEIOT ¢IMHCTBCHHOE
peleHue.

E. Ommbku okpyriieHHs: MOTYT HaKaIlJIMBaThCS U MPUBOJIUTH K 3HAUUTEIILHOMY
OTKJIOHEHHUIO YHCIICHHOTO PEIIEHUSI OT TOYHOTO.

Otset: B, C, E

O6ocHoBaHueE:

B: Uewm BbI111€ K10 00YCIOBICHHOCTH MATPUIIBI, TEM CHIIBHEE MAJIbIE MOTPEIIHOCTH
B JJAHHBIX (BKJIIOYAsl OLIMOKU OKPYTJICHUS) BIUSAIOT HA PElIeHUE. DTO KI0YeBOE
MOHSTHE B BHIYUCIUTEIILHON MaTeMaTHKe.

C: DddexTuBHasg paboTa ¢ MaMsAThI0O — Ba)KHAS YacTh MporpaMMupoBanus. s
pa3pexEHHBIX MATPUIL (4aCTO BCTPEUAIOIINXCS B CETOYHBIX METOAaX (PU3UKH)
ucnonb3ytoT cnenuansubie popmatel (CSR, COO u ap.), 4TOOBI COAKOHOMUTH MAMSITh
U YCKOPUTH BBIUMCIICHUSI.

E: KomnbioTep HCMONB3yeT KOHEUHYIO apu(METHKY, TIOATOMY OIIMOKH OKPYTJICHUS
HEN30€KHBI U MOTYT HAKaIlJIMBaThCsI, 0OCOOCHHO B IJIOXO OOYCIIOBIEHHBIX CUCTEMAX.

Tema 5.
Pemenne
HEeJIMHEHHBIX
YpaBHEHUH ¢
OJIHUM

OIIK-1.
Cnocoben
MIPUMEHSITh
€CTECTBEHHOHA
yUYHBIC U

HOIIK-1.1. 3uars
OCHOBBI MATEMATHKH,
¢bu3uky,
BBEIYHCIIMTETEHON
TEXHUKHU U

3aoanusn omkpwvimozo muna c pa3eepHymsim 0meemom.

[Touemy npu periennu HeaMHEeHHOro ypaBHeHUs BuAa f(x)=0 Ha KOMIIbIOTEpPE HETB3S
BCEr/la HAaliTH TOYHOE PELIEHHE, U KaK 3TO CBS3aHO C YHCICHHBIMU METOAAMU?
Ortser:

BONBIIMHCTBO HETMHEHHEIX YpaBHEHHUH (HanpuMep, sinx = x/2 umu €*=x%) He UMEIOT




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmysmpoBk JAOCTHIKEHUS
a KOMIIeTeHIIUH
KOMIEeTeHIUH
HEU3BECTHBIM OOILEMHXKEHEP | MPOrPaMMHUPOBAHMS HA | AaHAJIMTUYECKOI'O PEIIEHUs B 3JeMeHTapHbIX QpyHKIusaX. Kpome Toro, naxe ecnu
HbIE 3HAHUS, 0a30BOM ypOBHE. pellIeHne CYIIECTBYET, KOMIIBIOTEP ONEPUPYET C KOHEYHON TOUHOCTBIO
METO/1bI npezcTaBiIeHus yucen (apupMETUKOH C IIaBaAIOLIEH TOUKOI), IOITOMY BMECTO
MaTeMaTu4ecKo TOYHOT'O KOPHS MBI HAXOJJM €0 MPUOIMKEHHOE 3HAUEHUE C 3aJaHHOM
ro aHajIu3a u HOrPEHIHOCTHI0. YuciieHHbIe MEeTO bl (Hanpumep, MeTo Oucekiuu, HproToHa niu
MOJIEJIMPOBAaHU XOp/1) NO3BOJISAIOT ITOCJIEA0BATEIBHO YTOUHSITH 3TO MPUOIMKEHUE 1O JOCTUKEHUS
A, TpeOyeMoil TOUHOCTH, YTO J€JIAET UX OCHOBHBIM HHCTPYMEHTOM PEILIEHUs TaKUX
TEOPETUYECKOT 3a]a4 Ha IIPaKTHKE.
ou
AKCIEPUMEHTAI
BHOT'O 3aoanus omkpbuimo2o muna c pazeepHymslm OmMeemom.
HCCIIETOBAHUS [Touemy [1si mpUMEHEHUS MeTOa OMCEKIIMY HEOOXO0JMMO 3HATh OTPE30K [a,b], Ha
B KOHI[aX KoToporo GpyHkuus f(X) umeer pa3zHbie 3HAKH.
npogeccuoHan Orser:
BHOM Merton 6ucekunu ocHOBaH Ha Teopeme bonpriano—Komu (o mpomMexyTouHoM
JeATeTLHOCTH 3HaueHun): eciau QpyHkuus f(x) HempepbiBHA Ha oTpeske [a,b] u f(a)-f(b)<0 (To ectb
3HAYEHUs Ha KOHIaX UMEIOT pa3Hble 3HAKM), TO HA 3TOM OTPE3Ke CYIIECTBYET XOTs
Obl 01uH KopeHb ypaBHeHus f(x)=0. OTo yciroBue rapaHTHpPYET, YTO UCKOMBIN
KOPEHb «3a)xaT» MeXy a U b, 1 MO3BOJISET aNrOPUTMY MOCIIEI0BATEIBHO CYXKaTh
OTpE30K, COXPaHsIsl HaJIMUKe KOPHs BHYTpU Hero. be3 aToro ycinoBust MeTos He
MOYKET OBITh MPUMEHEH, TaK KaK OTCYTCTBYET YBEPEHHOCTb B CYLIIECTBOBAaHHH KOPHS
Ha BBIOpAaHHOM MHTEpBaJe.
Tema 6. OIIK-1. NOIIK-1.1. 3nate 3aoanus 3aKpvimozo muna Ha yCMAaHO0G1eHUE COOMEEMCMEUA.
Pemenne Criocoben OCHOBBI MATEMATHKH, 3HaHME METOJIOB PELIEHHSI CUCTEM HEeJIMHEHHBIX YpaBHEHUI HEOOX0AUMO, TOTOMY
cHCTEM MIPUMEHATh ¢bu3uky, YTO TaKHe CHCTEMBbI YaCTO BO3HUKAIOT IPH MAaTEMAaTHYECKOM MOJIETMPOBAHUU
HEJIMHEHHBIX €CTECTBEHHOHA | BBIYHCIHTEIHHON peanbHBIX (PU3NYECKUX, HHKCHEPHBIX ¥ SKOHOMUYECKUX MPOIECCOB, a UX OCHOBHAS
ypaBHEHUH yUYHBIE U TEXHUKU U XapaKTepUCTHKA — OTCYTCTBHE YHUBEPCAJIHHOI'O aHAJMTUYECKOTO PEIICHUs], YTO




Tema Kon n Nuauxkaropsl Tect nmo Teme

¢popmyrupoBK AOCTHKEHU S
a KOMIIETCHIM U

KOMIIETeHIH U
OOIIEMH)XEHEp | MPOrpaMMUPOBAHMS HA | TpeOyeT MPUMEHEHHsI YUCICHHBIX METOJI0B, IOHUMAHHUS YCIOBUN CXOIMMOCTH,
HBIE 3HAHUSI, 0a30BOM ypOBHE. YCTOMYMBOCTH U KOPPEKTHOM IMPOrPAMMHOM peau3aluu IS MOITyYEHHUs
METO/1bI npUOIMKEHHOTO, HO IOCTOBEPHOTO PE3yJIbTaTa. Y CTAHOBUTE COOTBETCTBUE MEXKITY
MaTEMAaTHIECKO METOJIOM PEUIEHUSI CUCTEM HEJIMHEWHBIX YPABHEHUN U €0 OCHOBHOM
ro aHaJIu3a U XapaKTEPUCTUKOM.
MOJEIMPOBAHU Meron XapakTeprucThKa
s, A | Metox npocTbix 1 | TpeOyer BbluKcCIEeHUS IKOOMAaHa CUCTEMbI Ha
TEOPETUUECKOT urepanuin KaQ)KJIOM 111are
oun b Meron HerotoHa 2 | IIpeoOpa3yer cuctemy K BUIY X=0(X) U
IKCIIEPUMEHTAI (ns1 cucrem) MIOCJICAOBATEIHLHO YTOYHSICT TPUOIKCHUE
bHOI'O B I'padmueckuit meton | 3 | [IpuMeHHM TOJIBKO AJIE CUCTEM U3 IBYX
Hcciae0BaHus ypaBHEHHIA; TaéT TpyOyI0 OLIEHKY KOpHEH
B r Yucnennsii nepedop | 4 | Mcnonb3yeTcs B IporpaMMUAPOBAHUH IS
npogeccHoHan Ha CEeTKE MOKCKA HAYaIbHOT'O MPUOIIKEHNUs; TpeOyeT
bHOH MHOT'0 BBIYMCIIUTEIBHBIX PECYPCOB
NEATETbHOCTH OTBeT:

A b B r

Kirou:
A b B I
2 1 3 4

3aoanusa 3aKpvimozo muna Ha yCMAHO0B1eHUE COOMEEMCHBUA.

3HaHUE 3TANOB PEUICHUSI CUCTEMbI HEIMHEMHBIX YPAaBHEHU Ha KOMITBIOTEPE
HE0OX0aMMO 7151 00ecTieueHnsI KOPPEKTHOM MTOCTAHOBKY 33J1a4uH, BRIOOpA
MOXOIAIIETO YUCICHHOTO MeToAa, (G (HEeKTUBHON TPOrpaMMHOM peanu3anuu u
JIOCTOBEPHOM OLIEHKHU PE3YyJIbTaTa, TAK KaK KaXIblil 3Tal — OT aHAJIN3a
CYIIECTBOBAHUs PELICHUS O KOHTPOJISI HOTPEIIHOCTH — HAIPSMYIO BIUSET Ha




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmysmpoBk JAOCTHIKEHUS
a KOMIIeTeHIUH
KOMIEeTeHIUH
TOYHOCTb, YCTOMYMBOCTh U (PU3NYECKUIN CMBICI MTOJIyYEHHOTO OTBETA.
Y CTaHOBUTE COOTBETCTBUE MEXKJY STAllOM PEIICHUSI CHCTEMBbI HETMHEWHBIX
YpaBHEHUI HA KOMIIBIOTEPE U €r0 LIEIBI0 WIH COACPKAHUEM.
Oran Conepxanne / Lenp
A | Anamus cymectBoBanusi | 1 | I[IpoBepka ycioBuii CX0IMMOCTH
Y eIMHCTBEHHOCTHU UTEPALIMOHHOTO IpoLecca (Halpumep,
pelieHus C)KMMAaEeMOCTH OTOOpaKeHNs)
b Br160p HavasbHOTO 2 | Ucnonp3oBanne GU3NIECKOTO CMBICIIA
MPUOTHKEHUS 3a/1a4¥ WU TpauKOB AJISl OLIEHKH 00JIacTH
TIOMCKA KOPHS
B | IIporpammuas 3 | KonupoBanue utepaiinoHHON HOPMYIIBI,
peausanys MeToaa KOHTPOJIb TOYHOCTH M YHCJIA UTEPAIHil
r O1eHKa MOTPEIIHOCTH 4 | CpaBuenue HOpMBI HeBs3KH |F(X)| ¢
pe3ynbraTta 3a/IaHHOM TOYHOCTHIO HIIM aHAIIN3
W3MEHEHHS TPUOIMKESHUI
OtBer:
A b B r
Kirou:
A b B r
1 2 3 4
Tema 7. OIIK-1. NOIIK-1.1. 3nate 3aoanus 3aKpbimozo muna Ha YyCMAaHO06I1eHUE NOCTE008AMENbHOCHIU.
MonenupoBanu | Criocoben OCHOBBI MaTEMaTHKH, YCTaHOBUTE  MPaBWIBHYIO  IIOCIEAOBATEIBHOCTh  ATAllOB  MOJCITUPOBAHHS
€ CIy4alHBIX MIPUMEHATh ¢bu3uky, HEMPEepbIBHON CIy4ailHOW BEJIMYMHBI C 33JaHHOM IUIOTHOCTBIO pacmpernencHus f(x)
BEJTMYMH €CTECTBEHHOHA | BBIYHCIHTEIHHON METOI0M 0OpaTHOM (PYHKITUH.
yUYHBIE U TEXHHUKU 1




Tema Kon n Nuauxkaropsl Tect nmo Teme
$opMyIHPOBK JNOCTHKCHUS
a KOMIIETeHIUH
KOMIIETeHIUH
OOLICHHKCHEp | POrPaMMHUpPOBAHUs Ha | A, HaiiTi QyHKIMIO pacpesieeHus F(x)=fi(oo f(t)dt.
HBIC SHAHWL, 6asoBoM yposHe. B. CrenepupoBath CIy4ailHOE YMCIIO T U3 PABHOMEPHOTO PAaCIIPENEIEHHS Ha OTPE3KE
METO/IBI [0,1].
MaTcMaTHIeCKo C. Pemmnts ypaBHeHue F(X)=r 0THOCUTEIEHO X
0 aHaT3a 1 D. Y6enuThcs, uto GpyHKIMS pacnpenencHus F(X) cTporo MOHOTOHHA U HENIPEPhIBHA
MOACNPOBAHH Ha 00JIaCTH OIpE/IEIICHUS.
A, OrtBer:
TEOPETHYECKOT | | | | |
ou Kirou:
SKCIIEPUMEHTAIl D A B C |
BHOTO
HCCTICAOBAHHA 3aoanus 3akpeimozo muna Ha ycmanoenienue nocie006amenbHOCHu.
B YcTaHOBUTE JIOTMYECKYIO TTOCJIEA0BATENBHOCTD JIEUCTBUIA MPU UMUTALIHOHHOM
1p O(})eCCHOHa‘H MOJIETMPOBAHMY JUCKPETHOM CIIyd4aiiHON BEJIUYMHBI C H3BECTHBIM 3aKOHOM
bHOH pacnpenenenus (HapuMep, «KOJIUYECTBO 3asBOK 3a 9acy») B mporpamme Ha Python.
JESTeIbHOCTH

A. CocTaBUTh CHUCOK 3HAYEHUH CIy4aiiHOM BEIMYUHBI M COOTBETCTBYIOIUX UM
BEPOSITHOCTEM.

B. Ucnonw3oBats ¢ynkiuio random.choices() wnu ananor st reHepanuu BEIOOpKU
Ha OCHOBE 33/IaHHBIX BEPOSTHOCTEH.

C. [IpoBepuTsb, 4TO CyMMa BEpOSITHOCTEH paBHa 1 (¢ yuéTom nonmycTuMoit
MOTPEIIHOCTH).

D. Ilpoananu3upoBarh NOJY4EHHYIO BEIOOPKY (HampuMmep, MOCTPOUTh TUCTOIpaMMy
WJIN BBIYUCIUTH CPEHEE).

OtgerT:

| | | | |
Kirou:

LA ks B [D |




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢popmysmpoBk JAOCTHIKEHUS
a KOMIIeTeHIUH
KOMIEeTeHIUH
Tema 8. OIIK-1. NOIIK-1.1. 3narp 3aoanua KoMOUHUPOBAHHO20 MuUNaA, NPeonoIazaroujue 6b100p 00HO20
[Iporpammubie | CiocoGen OCHOBBI MaTEMaTHKH, NPAGUIILHO20 OMEema U3 nPeoNoHCeHHBIX.
cpeacTBa s MIPUMEHATH buzuky, Kakoe 13 nepeurcieHHbIX TPOTPaMMHBIX CPEICTB HanboJee 1esiecoodpasHo
aBTOMATU3allUM | €CTECTBEHHOHA | BHIYMCIUTEIILHOMN UCIIOJIb30BAaTh AJIsl OBICTPOI aBTOMAaTU3alUY YUCICHHBIX pacy€ToB (Harpumep,
BBIYUCIICHUH. yUYHBIE U TEXHUKU U pemennst CJIAY nnu noctpoerus rpaukoB) CTYACHTOM, HE UMEIOIIUM TTTyOOKOTO
OOIIEMH)XEHEp | MPOrPaMMHUPOBAHMS HA | OIBITA IPOrPAMMUPOBAHUS?
HbIE 3HAHUS, 0a30BOM ypOBHE. A. C++ c 6ubnmorekoii Eigen
METObI B. MATLAB mnu GNU Octave
MaTeMaTH4eCKO C. Accembnep x86
ro aHanm3a u D. Tekcrossrit penaktop Notepad
MOJIETTUPOBAHU Ortset: B. MATLAB mim GNU Octave
s, OO6ocHOBaHHE:
TEOPETUYECKOT MATLAB u ero 6ecrutatasiii anagor GNU Octave pa3zpaboTaHbl ClIEIHAIBHO [T
ou MH)KEHEPHBIX M HAyYHbIX BbIUUCIEHUH. OHU MIPEeI0CTaBISIOT BEICOKOYPOBHEBBIN
JKCIIEPUMEHTAI CUHTAaKCHUC, BCTPOCHHbIE (YHKIIMHU JUIsl TUHEHHOMN anreOpsl, AMpPepeHnpoBaHus,
BHOTO MHTETPUPOBAHUS, BU3YaJIU3allUU U APYrHe HHCTPYMEHTHI, T03BOJISIOLINE BBIOIHATh
UCCIIEIOBaHUS CJIOHBIE PacUETHl OYKBAJIbHO B HECKOJIBKO CTPOK KO/a. JTO JIeNaeT UX UealIbHBIMU
B Juisg 00y4yeHHs U ObICTPOM aBTOMaTHU3aluu 0e3 He0OX0AMMOCTH YIIyOJIsAThCS B
npogeccuoHan HU3KOYPOBHEBOE NPOrpaMMHpOBaHue, Kak B ciiydae C++ uiun accemOiepa.
BHOU
JeSITEbHOCTH

3aoanua KOMOUHUPOBAHHO20 MUNA, NPEONOIaAzarOujUe 6b100p 00HO20
nPABUILHO20 OMEema u3 nPeodioHceHHbIX.

[Touemy npu aBTOMaTH3anuyu BeIYMcaeHUH B Python mpennourenne yacto otaaéres
oubianorekaMm NumPy u SciPy, a He cTaHAapTHBIM CIIMCKaM M BCTPOEHHBIM
byHKIISAM?

A. Iloromy utro NumPy u SciPy paGorarot Me/yieHHee, HO TOUHEe.

B. IlotoMy 4TO OHU 00ecnednBaroT F3PPEKTUBHYIO pabOTy C MHOTOMEPHBIMHU




Tema

Kon n
(popmypoBk
a
KOMIIeTeHIIUH

Nuauxkaropsl
JOCTHKEHHUS
KOMIIETeHIINH

Tect nmo Teme

MacCHBaMU M COJEPKaT ONTUMU3UPOBAHHBIE UUCIICHHBIE AJITOPUTMBI.
C. IlotoMy 4TO cTanAapTHBIE clTUCKU B Python He MOTyT XpaHUTH yKcia ¢
IUIaBAOIIEH TOUKOH.

D. [Toromy uro ucnoas3zoBanre NumPy 00s13aTebHO 10 3aKOHY MPU HAYYHBIX
pacuérax.

Ortger: B.

O6ocHoBaHueE:

bubmmorekn NumPy u SciPy peanuzoBanst Ha C/Fortran u ucrons3yroT
BEKTOPU30BaHHbIE ONEpalliu, YTO AeIaeT BBIYMCICHHS 3HAYUTEIbHO ObIcTpee U
ynoOHee 10 CpaBHEHHUIO C UKIIAMH IO CTaHIapTHBIM ciuckaM Python. Kpome Toro,
SciPy copep>kuT roToBble peanu3anuy MeTo10B JIMHEHHOM anredpsl, ONTUMU3ALINY,
MHTETPUPOBAHUS U IPYrUX 3a]1a4, YTO KPUTHUECKU BaYKHO JUIsl aBTOMATU3aLUU
HAYYHbIX U MHXEHEPHBIX PACUETOB.

3aoanus KomMOUHUPOBAHHOZ0 MuUNA, NPEONONAZAIOWUE bIOOP HECKONbKUX
0meemoe u3 npeonoHceHHbIX.

Kakwne u3 mepeunciieHHBIX MPOrPaMMHBIX CPEACTB MOIXOAAT JJIsi aBTOMATH3ANU
YHUCJICHHOTO PEeIeHMs 3aJa4l MOJIETUPOBaHMS JBM)KEHUS Teja 0] AeUCTBUEM CHIIBI
(HampuMep, CBOOOTHOTO Ta/IEHUS ¢ YYETOM CONPOTHUBIICHHS BO3yXa) Ha YPOBHE
BY30BCKOTO Kypca o0rieit Gpusuku?

A. Microsoft Excel ¢ nucrionbp3oBanreM GOpMyIT U THarpaMmm

B. f3b1x Python ¢ 6ubnuorekamu NumPy u Matplotlib

C. TekcroBblit iponieccop Microsoft Word

D. Cucrema komnbrotepHoit Marematuku MATLAB

E. Komnunstop s3pika accembiepa NASM

OtBet: A, B, D

ObocHoBaHME:

A: Excel no3BosisieT peaqin30BaTh NPOCThIe YHCICHHbIE METO bl (HAIPUMED, METOJT




Tema

Kon n
(popmypoBk
a
KOMIIeTeHIIUH

Nuauxkaropsl
JOCTHKEHHUS
KOMIIETeHIINH

Tect nmo Teme

Olinepa) ¢ MOMOLIbIO siueeK U (PopMyJl, a TaKKe BU3YaIM3UPOBATh PE3yIbTaThl —
3TOTO JIOCTATOYHO /IS YUeOHBIX 3a7a4 10 (pU3UKE.

B: Python ¢ NumPy (151 MmaccuBoB u Beruncienuii) u Matplotlib (a1 rpadgukoB) —
HOMYJISIPHBIN, O€CTUTATHBIA ¥ THOKHIA MHCTPYMEHT I aBTOMATH3AIMK PACYETOB U
MOJIEJIMPOBAaHUS TUHAMUYECKUX CUCTEM.

D: MATLAB wu3nauyansHO pa3padbaThIBajICs U MHKCHEPHBIX U HAYYHBIX
BBIYUCIICHUH U COAEPKUT BCTPOECHHBIE (PYHKLUU [Tl pereHus TuddepeHInaabHbIX
YPaBHEHHIA, UTO JIEJIAET €ro MICAITBHBIM I MOJCITUPOBAHHS (PU3MUECKIX
IIPOLIECCOB.

3aoanus KoMOUHUPOBAHHO20 MuUNA, NPEONONAZAIOWUE bIOOP HECKONbKUX
0meemaog u3 npeodnoHceHHbIX.

Kakue u3 cneayronmx yrBepaeHUi BEpHBI IIPU BBIOOPE POrpaMMHOI0 CPEJICTBA
JUIs aBTOMAaTHU3allMK BBIYUCICHUH B y4eOHOM MM HCCIIe10BaTEIbCKON paboTe?

A. Yewm BbIllIe ypOBEHb a0CTPaKIIMH SI3bIKA, TEM MPOIIE peaTu30BaTh
MaTeMaTHYeCKUH anropuTM 0e3 ommooK.

B. Mcnonp3oBanue cienuanu3upoBaHHbIX 0ubauorek (Hanpumep, SciPy, LAPACK)
MOBBIIIAET TOYHOCTh U HAJEKHOCTD BBIYMCICHUN.

C. JIro60i#1 S3bIK IPOrpaMMUPOBAHUS OIMHAKOBO 3(PPEKTUBEH AJIsl pEeLIeHUs 3aa4
JTUHEIHON anreOpsl.

D. OtkpsIThie IporpaMMHBbIe cpencTBa (Hanpumep, Python, GNU Octave)
MO3BOJISIOT MPOBEPSITH U MOAU(PULIMPOBATH UCXOAHBIN KO HCHOIB3yEMBIX
AJITOPUTMOB.

E. Jlns Bcex BBIYMCIUTEIBHBIX 33j1a4 00513aTeNIbHO UCTIOIb30BaTh TOJIBKO
KOMITWJINPYEMBIE SI3BbIKH, Takue Kak C++.

OtBet: A, B, D

ObocHoBaHME:

A: BeicokoypoBHeBbIe s13bIkH (Python, MATLAB) ckpbIBatoT feTajiu ynpaBieHus




Tema Kon n Nuauxkaropsl Tect nmo Teme
¢opmyaupoBk JOCTHKEHH S
a KOMIIETEHIIMH
KOMIIETEeHIINH

HaMSATBIO M THIIAMH, TI03BOJISISE COCPEIOTOYUTHCS HA MATEMaTHYECKON JIOTHKE, YTO
CHIDKAET BEPOSTHOCTH OIIMOOK.

B: CneuuanuzupoBaHHbie OMOINOTEKH peaIi30BaHbl C YIETOM YHCICHHON
YCTOWYHMBOCTH, ONITUMH3AIIIH U TIPOBEPEHBI COOOLIECTBOM — 3TO KPUTHYESCKU BKHO
JUIsl KOPPEKTHOCTH PE3yJIbTaTOB.

D: OTKpBITOCTh HCXOHOTO KOJA CIIOCOOCTBYET IPO3PAYHOCTH, OOYUECHUIO U
aJlanTalnuy HHCTPYMEHTOB I10]1 KOHKPETHBIE 33/1a4i, YTO 0OCOOCHHO LIEHHO B y4eOHOI
Y Hay4HOH cpelie.

Kpumepuu OUCHUBAHUA MeCm06020 3a0aHUA:

Ouenka Kputepuu oneHuBanus
OTJIUYHO oT 90 1o 100 % npaBuILHO BHITOJHEHHBIX 3aJaHUI
XOpo1Io o1 70 10 89 % npaBUJIbHO BBIITOJHEHHBIX 3aJJaHUH
Y10BJIETBOPUTEIbHO ot 50 110 69 % npaBUIBLHO BHIMOJHEHHBIX 3aJaHUI
HEYT0BJIETBOPUTENbHO | MeHee 50 % NnpaBUJIbHO BBINOJIHEHHBIX 33 JaHUH

4.2 TUITOBBIE NIPAKTUYECKMUE 3AJAHUSA
[TpakTrueckue 3ajaHus JOJDKHBI OTpa)XkaTb YMEHHE 00ydarollerocs MpUMEHITh OCBAaUBAEMYI0 KOMIIETEHIIMIO B IPAKTUYECKUX CUTYalUsX U

IpU pCHICHUHN NIPOU3BOJCTBCHHBIX 3a1a4.

Tema Koa u HNuaukaTopsl 3anaHus K NPAKTHYECKOMY 3aHATHIO
¢popmyaupoBk AOCTUKEHMSI
a KOMIETEHIIUHU
KOMIIeTeHIMHU
Tema 2. OIIK-1. HNOIIK-1.2. YmeTh Pacuemmnas 3aoaua 1
Brraucnenue Cnocoben PUMEHSTH [Ipu HarpeBaHUM METAITUYECKOTO CTEPKHS €ro JAJIMHA yBennuuBaetcs. 1o
3HAYCHHI IIPUMEHATH €CTECTBEHHOHAY4YHEBIE U pE3yiabTaTaM SKCICPUMCHTA IOJTYUCHBI CIICAYIOINUEC TaHHBIC!
yHkumit. €CTECTBEHHOHA | OOIIEMHKEHEPHEIE e 1pu temnepatype 200C anuna crepxus — 100.0 cm
Nurepromsims 3HAHUS, METOIbI e 1pu Temmepatype 600C — 100.4 cm

YYHBIC U




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
dhopmyIMpoBK JTOCTUKEHU S
a KOMIIeTeHIUH
KOMIETeHIHH
u OOIIENH)XEHEp | MaTeMaTHYeCKOro Ouenute nHy crepxHs npu 400C, UCHOAb3ysl IMHENHYIO HHTEPIIOJISILIHIO.
aIIpPOKCUMALUS | Hbl€ 3HAHMS, aHaJIM3a u Pemenue:
METO/IbI MOJICTTPOBAHUS, Hcnonszyem GpopmMyiy TUHEHHOW HHTEPIIONSIIIUN:
MATEMAaTUYECK | TEOPETUUECKOTO U L=L1+ ?;L; (T-T1)
Oro aHANM3a ¥ | SKCIIEPUMEHTAIILHOTO 2
MOACIHPOBATH | HCCIICAOBATIHA B rxe T1=20, L1=100.0, T>=60, L,=100.4, T=40
A, npodeccuoHanbHOM
TCOPCTHHECKOT | ACATC/LHOCTH. L=100.0+ =2222902 5 (40-20)=100.0+ == x-20=100.0+0.2=100.2 cm
ou 60-20 40
o PR Otser: 100.2 cm
WCCIICTOBAHMS
B Pacuemmnasa 3a0aua 2.
npodeccHoHan JInst OLEHKH 3aBUCMMOCTH HanpsokeHus U oT Toka I B 2JIeKTprYecKoi nemnu
BHO MIPOBE/ICHBI J]BA U3MEPEHUS:
ACATCIBHOCTH e 1pu I=1 A nanpsxenune U=2.1 B

e mpul=3A—U=59B
[Ipenmnosnaras TMHENHHYIO 3aBUCUMOCTD (3akoH OMa), annpoKCUMUPYHTE
COIPOTHUBIIEHHE pe3ucTopa R 1o 5TUM JaHHBIM.
Pemenne:
ITo 3axony Oma U=RI. IIpu nuHeNHHON annpoKCUMAallMK Yepe3 Hadallo KOOPANHAT
HakJIOH npsiMoi Jaét R. Mcnonb3yeM cpeHee 3HaYEHHE:

U,_y 5.9-2.1 3.8
R= 1= ===19Q
Iy—I, 3-2 2

Oteer: R=1.9 Q




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
¢opmyaupoBk JTOCTUKEHU S
a KOMIIeTeHIUH
KOMIETeHIHH
Tewma 3. OIIK-1. NOIIK-1.2. YmeTs Pacuemnas 3aoaua 1.
Yucnennoe Cnocoben PUMEHSTh Teno neukercs 1o npssMou. MI3BeCTHBI €ro KOOpANHATEI B MOMEHTBI BPEMEHH
JUGHEpeHIHpo | rpuMeHsTh €CTECTBCHHOHAYYHBIC U e t=lc:x=3m
BaHHC H €CTECTBEHHOHA | OOIICHHKEHEPHBIC o t=2c:x=7M.
UHTCITPUPOBAHN | yyppie g 3HAHUS, METObI OneHnuTe CKOpOCTh Tella B MOMEHT t=1.5 ¢ ¢ momMotipio (opMyJIbl IEHTPATbLHON
© OOILIEUHKEHED | MATEMATHYECKOTO PasHOCTH.
HbIC 3HAHMUS, aHalu3a u
METO/IbI MOJIeTTUPOBAHUS, Pewmenne: .
MATEMATHUECK | TEOPETHUIECKOTO 1 LlenTpanbHas pa3HOCTH AJIS IPOU3BOAHOM:
Oro aHajM3a M | SKCIIEPUMEHTAILHOTO X(t+h)—x(t—h)
MOJIETTUPOBAHU | HCCIIEIOBAaHUS B v(t) = T
A, npodeccuoHaTHLHON
TEOPETUYECKOT | JIeATENbHOCTH. 3meck h=0.5¢, t-h=lc, t+h=2c
ou
IKCIIEPUMEHTA v(l.5) = =S 24wl
2x0.5 1
JTBHOTO
HccIea0BaHus Otser: 4 M/c
B
npodeccronan
bHOM Pacuemnas 3a0aua 2.
NeSTeabHOCTH Cuuta, neficTByroIIasl Ha TEJNO, MEHSETCS CO BPEMEHEM 10 3aKOHY, 3aJJaHHOMY

TaOIUIEH:

o t=0c:F=2H,

o t=2c:F=6H.
Ouenure padboTy cribl Ha oTpe3ke oT t=0 10 t=2 ¢, cuuTas, 4To nepemMenicHne
MPOTMOPIMOHAIEHO BPEMEHHU (T.€. MOXHO MHTErpupoBaTh F(t) mo t), ucnomb3ys
METO/I Tpaneuuii.
Pemenue:




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
¢opmyaupoBk JAOCTHIKEHUSI
a KOMIIeTEeHIINH
KOMIIETEHIIMH
2
PaGota A= [ F(t) dt
[To popmyne Tpanenmii:
b—a 2-0
A= — (F(a)+F(b))= —~ (2+6)=1-8=8 Ik
Otgert: 8 JIx
Tema 4. OIIK-1. HOIIK-1.2. YMmeTh Pacuemnas 3aoaua 1
Meroasl Crocoben PUMEHSTh JBa pesucropa R =2 Q u U =3 Q coequHeHbI apauIeIbHO U MOIKIIOUYEHBI K
PCUICHUA IPUMEHATH €CTECTBEHHOHAY4YHEBIE U HCTOYHHUKY HAIIPSKCHUS U=6 B. HCHOHB3YH 3aKOHBI Knpxrocba, COCTaBbTC U PCHIUTC
CUCTEM ©CTECTBCHHOHA | OOILICHHKEHEPHBIC cucTteMy ypaBHEeHM 1i71st TOKOB |1 1 |2 uepes kaxpiit pesucrop. Halinure 3Hauenus
JHHCHHBIX YUHBIE U 3HAHUSA, METOIbI lim L.
anre6pa1/1qvecxnx OOIIIEeHH)KEHEP | MAaTEMATHYECKOTO 113[€IHGHI/IG. o
YpaBHCHHU HBIC 3HAHHUS, aHallu3a u 0 3aKOHY LIMa:
METOBI MOJICITUPOBAHUS, 2V 2634, LU 6 o
MaTeMaTH4eCK | TEOPETHYECKOTO U Yr, T2 O U, T3
Oro aHaJIM3a U | HKCIIEPUMEHTAIBbHOTO
MOJICIIUPOBAHU | UCCIICIOBAHUS B Cucrema ypauenuii (nmo Kupxrody):
s, npodeccuoHaNbHOM {211 =6 N {11 =3
TEOPETHUYECKOT | JeATEIbHOCTH. 3 =6 I, =2
o Otger: 11=3 A, =2 A
IKCIIEPUMEHTA TBET. 1172 A, 12—
JIBHOTO
Pacuemnas 3aoaua 2.
HCCIIEOBAHUS . 200
[Tpu cMemmBaHUM 1BYX pacTBOpoB noxyuuiu 10 1utpoB cMecu, cogepxaieit 30%
B kucnothl. [lepBelii pactBop conepxkut 20% kucnotel, Bropoit — 50%. Ckonbko
npodeccronan

JIUTPOB KaXJI0Tr0 pacTBOpa ObLIO MCHOb30BaHO? COCTAaBbTE U PEHINTE CUCTEMY




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
¢popmysmpoBk AOCTHKEHU S
a KOMIIETCHIM U
KOMIIeTeHIIUH
bHOM JIMHEWHBIX YpaBHEHUH.
NEeSATEIbHOCTH Pemenue:
[Tycth X — 00BEM IepBOro pacTBopa, y — BTOPOTO.
Cucrema:
x+y=10
02x+05y=03%10=3
W3 nepBoro ypaBHenus: x=10—y. [loactaBum Bo BTOpOE:
0.2(10—y)+0.5y=3=2-0.2y+0.5y=3=0.3y=1=y=103~3.33
10 _ 20
Torma Xx=10— 5" ?26.67
Ortser: nepsoro pactsopa — 6,67 1, BToporo — 3,33 1
Tema 5. OIIK-1. NOIIK-1.2. Ymers Pacuemnasn 3a0aua 1.
Pemenue Criocoben IPUMEHSTH [Tpu ucnbITaHUK IPYKUHBI YCTAHOBIIEHO, UTO €€ yIJIMHEHHE X (B MeTpax) MoJ
HEJIUHEWHBIX MIPUMEHATH €CTECTBEHHOHAYYHLIE U HeﬁCTBHeM CHJIbI OITMCBIBACTCS YPABHCHUCM! 5X+2X2:3
YPaBHEHHUH C ECTECTBEHHOHA | OOIICHHXCHEPHBIC HaiinuTe yninrHeHue npyXuHbl (IOJ0KUTEIbHBIN KOPEHB), HCIOIb3Ys METO
OJTHUM VUHBIE 1 3HAHMS, METO/IbI MOJICTAHOBKHU WJIU IpapuiecKyro OLEHKY (A0CTaTOUYHO HAlTH MpUOIMKEHUE C
HEU3BECTHBIM OGIIEHKEHep | MATEMATHIECKOTO ;oqﬂocmo 10 0,1 m).
HbIE 3HAHMSI, aHaJIn3a U CHICHHC: 2
[IpeoOpa3zyem ypaBHeHue: 2X“+5X—3=0
METO/IbI MOJIeJTUPOBaHUS,
Pemum kBagpaTHOE ypaBHEHHE:
MaTEMaTHYeCK | TEOPETUYECKOTO U
Oro aHajM3a U | SKCIIEPUMEHTAIILHOTO | _5475T2E _ —54VA0 _ —547
MOJIEIIUPOBAHK | HCCIIEJOBAHUS B X= 2 =T T .

H’

npodheccCuoHaNBHOM




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
¢opmyaupoBk AOCTHKEHU S
a KOMIIeTeHIUH
KOMIIETeHIH U
. 2
TEOPETUYECKOT | JIeATEeIbHOCTH. T10J0)KHUTEIBHBIH KOPECHD: X= Z=()_ 5M
onu Otger: x=0.5 M
JKCIEPUMEHTA
JILHOTO
HCCICTOBAHHA Pacuemnas 3adaua 2.
B Temneparypa T (B °C) B X071¢ XUMHUECKOW PEAKIIMH YAOBIETBOPSET YPAaBHEHUIO:
npodeccroHa e0171=2
bHOI Onpenenure TeMnepaTypy peakiuu, IpUMEHUB JorapuMupoBaHue (TEOpeTUUECKUN
NesSATEeIbHOCTH METO/I), ¥ KaK 3TOT PE3YJIbTAaT MOXKHO MCIIOJIb30BaTh JIJIsi HACTPOUKH J1a00paTOpHOTO
TepMocTaTa.
Pemenue:
[Tponorapudmupyem obe yactu:
0.693
0.1T=In2~ 0.693=T= -1 & 6.93°C
OtBert: T=6.90C
Tema 6. OIIK-1. HOIIK-1.2. YMmeTs Pacuemnas 3aoaua 1.
Pemenue Cnocoben MIPUMEHSTh Pemmre cucremMy HETMHENHBIX YPABHEHUN:
2 — 4 —
CHUCTEM NPUMEHATH €CTECTBEHHOHAYYHEIC U {X =y=5
HCJIMHCHHBIX €CTECTBEHHOHA | OOIIEUHKEHEPHBIC x=y=3
ypaBHEHUH VUHBIE 1 3HAHMUS, METOTbI Pemenune: M3 BToporo ypaBHeHUs BBIpa3uM y=3—X U MOJCTABUM B IIEPBOE:
OOIEHHKEHED | MATEMATHYECKOTO X2+(3—x)=5=x2—x+3=5=x2—x-2=0
HbIE 3HAHUS, aHaM3a u
METOBL MOJICTHPOBAHHS, PemaeM kBagpaTHOE ypaBHEHUE:!
MaTeMaTU4YeCcK | TEOPETUYECKOro U
p _1+VI+8 _ 143 e~y
Oro aHaJM3a U | HKCIIEPUMEHTAIBLHOTO X=——=—"=>x* 2,x,=-1

MOACIIMPOBAHU

HCCIIEN0BaHUs B




Tema Kon u Nuauxkaropsl 3aiaHus K NPAKTUYECKOMY 3aHATHIO
¢popmysmpoBk AOCTHKEHU S
a KOMIIeTeHIUH
KOMIIETeHIH U
A, npodeccuoHanbHOM
TEOPETUYECKOT | JIEATEIbHOCTH. Haxonum y:
ou e 1pu X=2: y=3-2=1
IKCIICPUMEHTA e 1pu X=—1:y=3—(—1)=4
JIBHOTO Otset: (2;1) u (—1;4)
HCCIIEIOBaHUS
B
podeccHoHa Pacuemnasa 3aoaua 2.
LHOI HaifauTe Touky nepecedeHus napaboisl y=X> 1 OpAMOi y=2x+3, perus
eATETBHOCTH COOTBETCTBYIOIIYIO CUCTEMY YpPaBHEHUM.

Pewenue:
[IpupaBHUBAEM IIpaBbIe YACTH: X°=2X+3=>X*—2x—3=0

Sy ksl = ZTJ—“‘ =X1=3, Xo=—1
Haxonuwm y:
e mpu x=3: y=32=9

e mpux=—1:y=(—1)=1

OtBet: (3;:9) u (—1;1)

I(pumepuu OUCHUBAHUA NPAKMUUECKUX 3anamuii;

Ouenka Kputepun onenuBanus
OTJIMYHO BeicraBisiercs, ecnu oOy4aroImuiicss yMeeT yBA3BIBaTh TEOPUIO C NMPAKTHKOW (pemraeTr 3agauu, (pOpMyJIUpyeT BBIBOJBI,
yMeeT MOSCHUTH MOJIY4YE€HHbIE Pe3Yy/IbTaThl), BIIaJIeeT OHATUHHBIM anmapaToM, MOJHO U IIYOOKO OBJa/ie] MaTepuaioM o
3aJJaHHOI TeMe, 000CHOBBIBAET CBOM CY)KJCHMS U JIa€T NMPaBUIIbHBIE OTBETHI HA BOIPOCHI MTPETo1aBaTelis
XOpo1Io BricTaBnsiercs, ecnu o0ydaromuiicss yMeeT yBsI3bIBaThb TEOPUIO C MPAKTHUKOM (pemaeT 3amauu U (pOopMyIHpyeT BHIBOJIBI,

YMCCT NOSACHUTH ITOJYUCHHBIC pCSyJ'ILTaTLI), BJaJieeT MOHATUIHBIM arraparom, 1oJHO U FHY6OKO OBJIAZIC]T MAaTCPHUAJIOM I10




3aJJaHHOM TeMe, HO COJIep’KaHHWE OTBETOB MMEIOT HEKOTOPhIE HETOYHOCTH M TPeOyIOT YTOUHEHHS M KOMMEHTapus CO
CTOPOHBI MPENoAaBaTENs

Y/10BJIETBOPHUTEJIHLHO

BBICTaBJ'IHeTCH, cClin 06y‘laIOHlHI>'IC$I 3HACT WM IIOHHUMACT Marcpual IIO 3aﬂaHHOﬁ TEMEC, HO H3JIOXKCHHE HCIIOJIHOC,
HCIOCJICAOBATCIIbHOC, NOMMYCKAOTCA HETOYHOCTU B ONPCACICHUN HOHHTHﬁ, CTYACHT HC MOXKCT 000CHOBaTb CBOM OTBETHI
Ha YTOUHAIOIIME BOIIPOCHI IMTPETIOAaBaTCIsd

HECYAOBJETBOPUTE/IbLHO

BrictaBisiercs, eciu 00yJarouuiics JoMycKaeT OMIMOKY B ONIPEIeICHUH MOHITUH, HCKaKAIOIIUE UX CMBICI, OECTIOPSIIOYHO
U HEYBEpEHHO u3jaraer Marepuai. Jlemaer ommOKM B OTBETAX HA YTOUYHSIIOIME BOIIPOCH! IIPENojaBaTessl

4.3. TUIIOBBIE 3AJAHUA 1JISA KOHTPOJIBHBIX PABOT

KoHTposbHble paboThl collepKaT HECKOJIBKO MPAKTUYECKUX 3aJaHUN [0 MHIUBHyaJIbHBIM BapuUaHTaM, B IOJHOM OOBEME OXBAThIBAIOILUX
M3Y4YEHHBI MaTepuaja MO yKa3aHHOW TeMme. BhINonHEeHHEe KOHTPOJBHBIX pabOT MO3BOJISIET ONPENEIUTh PE3YylbTaT OCBOEHUS KOMIIETEHIMH IO
JUCLMIUIMHE B pAMKaX pacCMaTpUBAEMOM TEMBI, OLICHUBAEMBII C TOMOLIBIO0 COOTBETCTBYIOIINX UHANKATOPOB JOCTUKECHHSI KOMIIETEHIUI.

Tema Koa n HNuauxaropsl TunoBoii BApHAHT KOHTPOJILHOH PadoThI
(popmyupoBK JAOCTHKEHUSI
a KOMIIeTeHIIUH
KOMIICTCHIIUH
Tema 7. OIIK-1. NOIIK-1.2. Ymetb 3aoanue 1
MopnenupoBanu | Crniocobex PUMEHSATh ITpu wm3mepeHun nnuHbl Aetanu noiuydeH pesyiaprar L=100 Mm. M3BectHO, 4TO
CCquaﬁHBIX IIPUMEHATH €CTECTBEHHOHAYYHBIE U MOrp€IIHOCTb M3MCPCHUA PACIPCACIICHAa HOPMAJIbHO C HYJICBBIM CpECAHUM H
BEJIMYNH CCTECTBEHHOHA | OOLICHHIKCHEPHBIC CTaHJAapPTHBIM OTKJIIOHEHHMEM 6=2 MM. KakoBa BEpOSTHOCTb TOrO, 4TO HMCTHHHAA
(') ~
yUHbBIE U 3HAHHSA, METOIbI JIMHA JeXKUT B mpenenax oT 98 mo 102 mm? (Mcnonb3yiiTe NpaBWIO «OJIHOTO
OOLIEHH)KEHEP | MaTeMaTH4YeCKOIro ;HrMa»')
HBbIC 3HAHU4, aHalu3a u CIICHHC: . o
JI1s1 HOpMaJIbHOTO paclpeeNIeHNs BEPOATHOCTD MONAaJaHus CIIy4alHON BEINYMHBI B
METO/bI MOJIEJMPOBaHUS, o
UHTEpBal [U—o,u+c] cocraBisger npuOIU3UTENbHO 68%.
MaTe€MaTH4eCK | TEOPETUYECKOIO U _ ol _
3nech p=100, 6=2, unrepsan [98,102]=[p—o,ut+oc]
ro aHaJIN3a u KCIIEpUMEHTAJILHOT
Or0 aHanu3a HKCHEPUMEHTAIBHOTO Orger: ~ 68%
MOJIETTMPOBAaHU | MCCIIE0BAaHUs B
s, npodecCHOHATbHON
TEOPETUYECKOT | AEATEIbHOCTH. Zadanue 2
oHu B nH>XeHEpHOM 3KCHEPUMEHTE MPOBOJUTCS 5 HE3aBUCUMBIX HCIIBITAHUN YCTPONCTBA.
JKCIIEpUMEHTA BeposiTHOCTh ycnemHoi paboTel B onHoM wucobiTannu — 0,8. Cmonenupyiite




Tema Kon u Nuauxkaropsl TunoBoii BApHAHT KOHTPOJILHOH PadoThI
¢popmysmpoBk JTOCTUKEHU S
a KOMIIeTeHIUH
KOMIETeHIHH
JILHOTO BO3MO)XHOE KOJMYECTBO YCHEIIHbIX HCIBITAHUM, HCIOIb3Ys MOHITHE AUCKPETHOM
HCCIIEI0BAHUS CIIy4aifHOH BeNMMuYuHBL. YeMy paBHO HauOoliee BEpOsATHOE (MOJAIBHOE) YHCIO
B yCIexoB?
npodeccuoHan Pemenmue:
LHOM KonuuectBo yCIIEXOB OIHMCHIBACTCS OMHOMHUANBHBIM  paclpeaeeHueM
NeSTEIbHOCTH X~Bin(n=5,p=0.8)
Haub6onee BepositTHOe 3HaueHue (Mo/1a) 17151 OMHOMHAIIBHOTO pacipeieieHHs:
Kmoa=[(n+1)p|=[6-0.8]=|4.8]=4
(ITposepka: P(X=4)>P(X=5) npu p=0.8, Ho k=4 — 11e7109MCIIEHHBII MaKCUMYM.)
OtBeT: 4 yCleuHbIX HCBITAHUS
Tema 8. OIIK-1. HOIIK-1.2. YMmeTb 3aoanue 1
[Iporpammubie | CniocobeH IPUMEHSATH Kakoii u3 nepeuncieHHbIX HHCTPYMEHTOB HauboJjee MOAXOAUT AJIsl YUCIECHHOTO
CpeAcTBa ISt PUMEHSTh €CTECTBEHHOHAYUHblE 1 | WHTCTPUPOBAHUS dbynakuun f(x)=sin(x) Ha orpeske [0,7] ¢ UCMOTB30BaHHEM
aBTOMATH3ALMA | eCTECTBEHHOHA | OOIICHHKCHEPHDIC BCTPOEHHBIX METOJIOB MaTEMaTUUYECKOT0 aHAIHU3a?
BBIYMCIICHU. VUHBIE 1 3HAHUS, METO/[bI BapunaHTsr:
OOIIIEeNH)KEHEP | MAaTEMATUYECKOTO A. BH_OKHOT (Notepad)
HbIC 3HAHUA, aHalln3a u B. Microsoft Excel o o .
- MOIETHPOBAHN, C. Python ¢ 6H6i1HOTeKOH Sm?y
D. I'paduueckuii penakrop Paint
MaTeMaTU4eCcK | TEOPETUUYECKOTO U Orper: C
Oro aHaJIM3a U | IKCIIEPUMEHTATILHOTO [ (D —
MOACTMPOBAHH | MCCIICNOBAHNA B Bubmoreka SciPy comepxkut QpyHKIHMIO scipy.integrate.quad, peanusyronnyo
i, npoQeccHoHanbHOH aJIaNTHBHBIE METO/IBI YUCIIEHHOTO HHTETPUPOBAHUS Ha OCHOBE METO/IOB
TEOPETHYECKOT | NEATETIBHOCTH. MaTE€MaTUYeCKOro aHajlu3a. ITO MO3BOJIAET TOYHO U aBTOMAaTUUYECKH BBIYMCIIUTD
ou onpeaenéHHbIN HHTErpal 6e3 py4HOro mporpaMMUpOBaHUs (HOPMYIL.

JKCIIEPUMEHTA




Tema Kon u Nuauxkaropsl TunoBoii BApHAHT KOHTPOJILHOH PadoThI
¢popmysmpoBk AOCTHKEHU S
a KOMIIeTeHIUH
KOMIIETeHIH U
JILHOTO
HCCIIEIOBaHUS 3aoanue 2
B Jlns MoienupoBaHus ABMXKEHUS Tea, OMKUChbIBaeMoro nuddepeHaibHbIM
npoeccHoHal ypaBHeHueM dvdt=—kv, BBl pemmiu Ucroab30BaTh IPOrpaMMHOE cpeacTBo. Kakoi
LHOM MOJIX0J1 00ECIeUUT KOPPEKTHOE MPUMEHEHHE METO/I0OB MAaTEMaTHYECKOTO
eSTEIBHOCTH MOJIeIUpOBaHUs?
BapuanTsr:

A. BBecTtu ypaBHEHHE B TEKCTOBBII JOKYMEHT U HalleyaTaTh €ro

B. Mcnonp3oBaTh BCTpoeHHYIO0 QyHKIHIO yncieHHoro peuenus OJ1Y, nanpumep
odeint B Python (SciPy)

C. HapucoBath rpaduk oT pyku B rpauueckom peaakrope

D. Bpiunciuth 3Ha4€HUE B OJJHOM TOYKE U CUUTATH 3TO PEIICHUEM

Ortser: B.

[Tosicuenue: MeToabl MaTeMaTUYECKOI'O MOJIETUPOBAHMSI TPEOYIOT YUCIEHHOTO
pemieHus AudepeHnraIbHbIX YpaBHEHU Ha HHTEpBale, a HE B OTAEIbHOM TOUKeE.
®dynkiun BpoJie odeint peaqn3ytoT IPOBEPEHHbIE AITOPUTMBI (HalIpUMEp, METOA
Pynre—KytTbI), 4TO 06ecnieunBaeT TOUHOCTb U COOTBETCTBUE TEOPETUUECKOM
MOJIETIH.

3aoanue 3

BBl X0THTE MOCTPOUTH rpaduk GyHKuHN f(X)=x>—4 1 HalTH €& KOpHHU (TOUKH
nepeceueHmsi ¢ OChIO X) C IIOMOIIBIO MMPOTPaMMHOTO cpencTBa. Kakoit BapuaHT
COYeTaeT BU3yalIM3alliIO U YUCIIEHHOE PElIeHNe Ha OCHOBE aHau3a’?
BapwnanTsr:

A. Hamucatpb hopmyny Ha Oymare

B. UcnonszoBate MATLAB unu Python (c Matplotlib u NumPy)

C. IlocunTaTh 3HaYEHHUE B OJJHON TOUKE U CJIENaTh BHIBOJ




Tema Kon u Nuauxkaropsl TunoBoii BApHAHT KOHTPOJILHOH PadoThI

dhopmyIMpoBK JTOCTUKEHU S
a KOMIIeTeHIUH
KOMIETeHIHH
D. Coxpanuts Gpopmyiny B daiin .txt
Ortger: B.
[losicHenue:

MATLAB u Python no3BoJsIfOT 0IHOBPEMEHHO:

— noctpouTh rpaduk (plot),

— HATHU KOPHU YUCIIEHHO (numpy.roots Wiu scipy.optimize.root),

— OIUPAThCs HA METO/Ibl MATEMAaTHUECKOT0 aHa/I3a (HalpuMep, HENPEPHIBHOCTD,
3HAKONIEPEMEHHOCTh ).

DTO COOTBETCTBYET KOMIIJIEKCHOMY MOJXO0ly K MOAEIHPOBAHHIO.

Kpumepuu oyenuganua KonmpoavHou padbomel:

Onenka

Kpurepun oneHuBanusi

OTJIMYHO

BricraBisiercs, eciu 00y4aroIIMiicsl yMEeT YBS3BIBaTh TEOPHIO C NMPAKTHKOW (pemraer 3agadu, GOpMYIHUPYET BBIBOMBI,
yMeeT HOSCHUTH MOIy4YEHHbIE PEe3YyNbTaThl), BIAJAEET MOHATUHHBIM allapaToM, IMOJHO U IIyOOKO OBJIa/ie]l MaTepUaioM 1o
3aJlaHHOM TeMe, 0O0CHOBBIBAET CBOU CYX/IECHUS U AAET

IIPaBUJIbHBIE OTBETHI HAa BOIIPOCHI IPENOaBaTEeNs

XOpo1Io

BricTaBnsiercs, ecnu oO0ydaromuiicss yMeeT yBSI3bIBaTb TEOPUIO C MPAKTHUKOHN (pelaer 3agaud U (pOopMyIHpyeT BHIBOJIBI,
yMeeT NOSCHUTH MOJTy4YEeHHbIE Pe3y/bTaThl), BIaeeT MOHITUIHHBIM anlapaToM, MOJIHO U TIyOOKO OBIIa/Ie] MaTepHalioM 1o
3aJJaHHOM TeMe, HO COJep’KaHUE OTBETOB MMEIOT HEKOTOpPble HETOYHOCTH U TPeOYyIOT YTOUHEHHS U KOMMEHTapHs CO
CTOPOHBI NIPENOIABATENS.

YA0BJE€TBOPUTECJIBHO

BLICT&BJIHCTCH, CCJIn O6y‘l£lIOH.IPII>1CH 3HACT W IIOHHUMACT MaTcpHall II0 3aJJaHHOM TEMC, HO H3JIOKCHUC HCIIOJIHOC,
HCIIOCJICAOBATCIIbHOC, NOIMMYCKAOTCA HETOUYHOCTU B OMPECACICHUN HOHHTHﬁ, CTYACHT HC MOXKCT 000CHOBaTh CBOM OTBETHI
Ha YTOYHAIOIIMEC BOMPOCHI MPETIOAaBaTCIIA

HEYAOBJIETBOPUTEIBLHO

BricTaBnsiercs, eciu 00y4aromuiics JOMyCKaeT OUIMOKHU B ONPeAeICHUH MOHATHH, HCKa)KaIOIUE UX CMBICI, OECTIOPSII0YHO
Y HEYBEpEeHHO u3jaraet Marepuai. Jlenaer omuOKN B OTBETAaX HA YTOUYHSIOIIME BOIPOCH! MPENojaBaTes

4.4. TUTIOBBIE 3ATAHUA J1JII CAMOCTOSATEJBbHOM PABOTBI




CamocTtosTenbHas paboTa BKIIOYAeT B ceOsl MpopabOTKy TEOPETUUECKOro MaTepuasa, H3ydeHne peKOMEHIYeMOW JTUTepaTyphl, BHIOIHEHNE
MPAKTUKO-OPHEHTUPOBAHHBIX 3aJaHUil (3aloJIHeHWEe TaONWIl, TPOBEJCHHE CPABHUTEIHLHOTO aHaln3a, COCTABICHHWE CXEM U [Ip.), peIICHHE
MIPaKTUYECKHX 3aJ1a4, CO3/IaHre IPe3eHTalui, Hanucanue pedepaTos, MoA00pKa HOPMATUBHOTO M MHOTO MaTepualia U BHIINOJIHEHHUE IPYTUX 3aJaHuil

Tema

Kon n NHauKaTopbl 10CTHKEHUST KOMIIETeH MU TunoBoe 3a1anue AJ1s1 CAMOCTOATEIbHOI PadoOThI
(popmympoBka
KOMIIeTEHIIUH
Tema 1. OIIK- NOIIK-1.1. 3HaTh OCHOBBI MaTeMaTUKH, 3aoanue 1. Iloozomoeumsv peghepamvl u npezenmayuu Ha
Beenenue B 1.Ciocoben bu3uKH, memy:
BBIYUCIIUTEINIbH | IPUMEHSATh BBIYUCIIUTEIbHON TEXHUKU U «BBeneHne B BBIYMCIUTENIBbHYIO MaTeMatuky. llorpemmnocru
yIO €CTECTBEHHOHAYY | MPOrpaMMUPOBAHMS Ha 6a30BOM YpOBHE. IIPEICTABIICHUS YUCEI HA KOMIIBIOTEPE)
MAaTE€MaTHKYy. HBbIE U NOIIK-1.2. YMeTh NpUMEHSTD 1. Ucrounukn W  Kiaccuukamms  TOTPEIIHOCTEH B
[TorpemHocT | OOLIEHH)KEHEPHBI | €CTECTBEHHOHAYYHbBIE U OOIIEHHKEHEPHBIE BBIYMCIIUTEIbHON MaTeMaTHUKe
MPEACTABIECHU | € 3HAHWS, 3HAHMS, METOJIbI MaTeMaTU4ecKoro aHaim3a | 2. [lpeacraBienue BemecTBeHHBIX dncen B ¢popmate IEEE 754
sl YMCEeN Ha METO/IbI 1 MOJICJIMPOBAHUS, TEOPETUYECKOIO U U €ro BIIMSHHE HA TOYHOCTh BBIYMCIICHUM
KOMIIBIOTEpE. | MAaTEMATUYECKOI | 3KCIEPUMEHTAIBHOIO UCCIIEIOBAHUS B 3. MamuHHBI{ 3MCHUIOH U €r0 POJb B OIEHKE IOTPEITHOCTEH
0 aHaM3a u npohecCuoHaNBHOM NeSTeNbHOCTH. KOMITBIOTEPHBIX PACUETOB
MO/JIEJIMPOBaHMUS, 4. Hakoruienue OMmMOOK OKPYIVICHHS TIPH  BBINOJHEHUU
TEOPETUYECKOIO apu(mMeTnyecKux onepanuii Ha KOMIIbIOTepe
U 5. YCTOMYMBOCTh YHUCJICHHBIX QJITOPUTMOB W  BIIUSHUE
IKCIIEPUMEHTAIb MOTPEUIHOCTEN  MPEJICTAaBIECHUS YHUCEN Ha pe3yJIbTaThl
HOT'O MOJIETTUPOBAHUS
MCCIIEIOBaHMS B
npodeccuoHaTbH
OM JIeATENIbHOCTH
Tema 2. OIIK- NOIIK-1.1. 3HaTh OCHOBBI MaTeMaTHKH, 3adanue na cpasnumenbHbLIL AHATU3.
Brruncnenue 1.Cnocoben buzukmy, CpaBHHTE HMHTEPNOIALUUIO U ANIPOKCUMAIUI0 C TOYKH
3HAYCHUM MIPUMEHSITh BBIYUCIIUTEIILHON TEXHUKU U 3peHHs] UX TPUMEHEHHUs NpU 00pabOTKe HKCIEPUMEHTATbHBIX
GbyHKIHH. €CTeCTBEHHOHAYY | MPOTrPaMMUPOBAHMS Ha 6a30BOM YpOBHE. JAHHBIX B HWHXXEHEPHBIX H3MEpeHusix. B KkakoM ciyuae
WNHTtepnosnsiuy | Hble U NOIIK-1.2. YMeTs npUMEHATH NPEANIOYTUTEIILHEE UCIIONB30BaTh ANIPOKCUMALUIO, @ B KaKOM
au OOIIIeNHKEHEPHBI | €CTECTBEHHOHAYYHBIE U OOIIENH)KEHEPHBIC — UHTEPIOIAUI0?
anmnpokcuMall | € 3HaHUS, 3HaHHUS, METOJIbl MATEMATHUECKOT0 aHAJIN3a Orser:
us METO/IbI 1 MOJICJIMPOBAHUSI, TEOPETUYECKOTO U Wurepnonisitiisi  ToyHAa B y3/1aX  M3MEPEHUH U




Tema Kon n NHauKaTopbl 10CTHKEHUST KOMIIETeH N Tunosoe 3a1anue AJ1s1 CAMOCTOATENbHOI PadoOThI

(popmymposka

KOMIIETEeHIIMH
MareMaTnu4cCckKkor E)KCHepI/IMeHTaJIbHOI‘O HCCJIICAOBAHUA B HpI/IMeHSICTCSI, Koraga JAaHHBIC HOCTOBepHBI 158 TpCGyeTCSI
0 aHajau3a u poeCCHOHAIBHOMN JCSTEIBHOCTH. BOCCTAaHOBUTH IPOMEKYTOUYHBIC 3HAYCHHS (HAmpuMmep, Ipu
MOHCHHpOBaHHﬂ, KaHH6pOBK€ HaTqHKOB).‘AﬂﬂpOKCHMaHHﬂ HpGHHOHTHTeHBHGQ
TEOPETHIECKOTO KOT/Ia JaHHBIE COJEP)KAT IMOTPENTHOCTH WX IIyM (Hampumep,
u IIpY U3MEPEHUH TEMIIEPATYpbl B PEAJIbHOM BPEMEHHM), TaK Kak
AKCIIEPUMEHTAITb OHAa CIVIAKMBACT OTKJIOHEHUS M Aa€T YCTOWYHBYIO MOJIEIb
HOT'O 3aBUCUMOCTH, HE MPOXO/Isi CTPOTO Y€pe3 BCE TOUKHU.
HCCJIEIOBAHNUSA B
npodeCCHOHATTEH

O JeATEIbHOCTH

Kpumepuu oyenueanua camocmosamenbHoil padbomol:

Ounenka Kputepun onenuBanus
OTJIMYHO BBICTABJISIETCSL €ClIM paboTa HOCUT HAy4YHO-MCCIE0BATENbCKUM XapakTep, MPOAaHAIM3UPOBAH U CHENIaH CPaBHHUTEIbHBbIHI
aHaJIN3 HECKOJIbKUX JIMTEPATYpPHBIX UICTOYHUKOB, IPUBEAECHBI IPUMEPHI
XO0poIIo BBICTABJIACTCS €CIM IPOAHAIW3MPOBAH W CJEJIAH CPABHUTEIBHBIM aHAIU3 HECKOJIbKUX JIMTEPATYPHBIX HCTOYHHMKOB,
MIPUBEIECHBI IPUMEPDI
Y10BJIETBOPHUTEIbHO BBICTABJIIETCS €CJIM TPOBEJIEH CPABHUTENIbHBIN aHAJIN3 HAyYHO-METOAMYECKOH JINTEPATYPbI, IPUBEAECHBI IPUMEPHI
HEYJT0BJIETBOPUTEIBbHO | BEICTABIISIETCS €cIi paboTa Mpolljia MPOBEPKY Ha aHTHUILIATUaT U COOTBETCTBYET TPEOOBaHUSIM O(POPMIICHHS

4.5. AHANBUAY AJIBHBIE 3ATAHUS JJISA KYPCOBBIX PABOT

KypcoBast paboTa mo3BoJsieT BBIIBUTH CTENEHb BiaJleHUsl 0a30BbIMU 3HAHUSMU, YMEHUSIMU U HaBbIKAMHU, HEOOXOAUMBIMU /I 00Y4YEHHUs, U
OIIPEAEIUTh YPOBEHD BIIaJICHUS HOBBIM MaTEPHUAIIOM.

[IpumepHbIe HHIUBHUIyaTbHBIC 3aIaHUS (TEMBI) JJIs1 KyPCOBBIX paboT:

KypcoBas paborta He mpeycMOTpeHa yuyeOHbIM IIaHOM

Kpumepuu oyenusanusa Kypcogoii pabomoi:

Onenka

Kpurepum oueHnBanus

OTJINYHO

Copep:xanne KypcoBoi pabOThI MOJTHOCTHIO COOTBETCTBYET 3a/JIaHHIO0, COZIEpKAIIeMycsl B METOJUYECKUX YKa3aHUIX, U
many. [IpeacraBiaeHsl pe3yabTaThl CTPYKTYPHUPOBAHHOTO U JIOTMUECKH MOCIEA0BATEILHOTO 0030pa IUTEPATyPHBIX M MHBIX




HUCTOYHUKOB N0 TeMe wuccienoBaHusi. CTpyKTypa KypcoBOW pabOThl JIOTMUECKH M METOJUYECKH Bblaep)kaHa. BepHo
ONPEAEIICHbl NCXOIHbIE JAHHbIC JJISl PacyeToOB. BCe aHanMTHUECKHE pacyeThl BBITIOJIHEHBI BEPHO, KOPPEKTHO PUMEHEHBI
METOAbl SKOHOMHMYECKOIO aHajiu3a, HE HapylleHa METOJMKa aHajiu3a NpeaMeTra uccienoBaHus. Bce BbIBOABI U
MIPETIOKEHUST YOSIUTEbHO apryMeHTUPOBaHbl. [Ipu 3amuTe KypcoBOM paOOThl 00YYarOIIUKCS TPABHIBHO U YBEPEHHO
OTBEUACT HAa BOMNPOCHI MPENOJABaTENs, JEMOHCTPUPYET TIyOOKOEe 3HAHUE TEOPETHYECKOro MaTepuaia, CrocoOeH
apryMEHTHPOBATh COOCTBEHHBIC YTBEPKICHHS W BHIBOJIBI

XO0pOIIo

Conepkanne KypcoBOW pabOTHI MOJTHOCTHIO COOTBETCTBYET 3aJIaHUIO, COJEPKAIIEMYyCsl B METOIUYCCKUX YKa3aHUAX, U
mwiany. [IpeacraBiaeHbl pe3yabTaThl CTPYKTYPHUPOBAHHOIO M JIOTHUECKH IOCICA0BATEILHOIO 0030pa JINTEPaTypPHbBIX M HHBIX
HMCTOYHMKOB MO Teme uccienaoBanus. CTpyKTypa KypcoBOM paOOTHI JOTHMYECKHM W METOIWYECKH BhIIEpkaHa. BepHo
OTpe/ieNieHbl MCXOJHBIC JIaHHBIC IS PacyeToB. B pacuerax MomycKaroTCs HE3HAUYHUTEIbHBIC (HE MCKaXAroIIHe OOIIero
WUTOTa OIEHKH) IOTPENIHOCTH/OMMUOKHA. BOJIBIIMHCTBO BBIBOJIOB M MPEIJIOKCHUH apryMEHTHUPOBAHO, KOPPEKTHO
MIPUMEHEHBI METO/Ibl 5KOHOMHUYECKOT'0 aHaJIM3a, He HapyIIeHa METOIMKa aHaimu3a rnpeamera uccienopanus. OdopmieHue
KYpPCOBOM pabOTBl M IIOJy4YEHHBIE pEe3yJabTaThl B IIEJIOM OTBEYAOT TPEOOBAHUSAM, H3JIOKCHHBIM B METOAMYECKUX
yka3zaHusax. MIMeroTcs oHa-IBe HECYIIECTBEHHBIC OMMMOKH B MCIOJIB30BAHMH TEPMHHOB, B IIOCTPOSHHBIX JUarpaMMax U
cxemax, B odopmiieHur Tabiaui. HaaudecTByeT HE3HAYMTEIBHOE KOJWYECTBO IPAMMATHUYECKHX W/MIIM CTHIMCTHYCCKUX
ommOoK. [Ipu 3ammuTe KypcoBol pabOThl OOYYAIOIIMICSA MPaBHUILHO M YBEPEHHO OTBEUYAeT Ha OOJIBIIMHCTBO BOIIPOCOB
Mpeno/aBaTelis, AEMOHCTPUPYET XOPOIlIee 3HAHUE TEOPETUUECKOr0 MaTrepraia, HO He BCerja CliocoOeH apryMeHTHPOBaTh
COOCTBEHHBIC YTBEPKJICHUS U BBIBOJIBI. [Ipy HABOISMIIIMX BOMPOCAX MPEIOIaBaATENs HCIIPABIISICT OIIMOKH B OTBETE

YA0BJE€TBOPUTECJIBHO

Copepxanue KypcoBoi pabOThI MOJTHOCTHIO COOTBETCTBYET 3aJaHHIO, COJCPXKAIIEMYCS B METOAMYECKUX yKa3aHUSX, U
mnany. Pe3ynbrartel 0030pa JIMTEpAaTypHBIX M HMHBIX HCTOYHUKOB IPEJCTABICHBI HEIOCTATOYHO TOJHO, HEIOCTATOUYHO
JIOTUYHO U TOCJEN0BaTeNbHO. BepHO ompeseneHbl UCXOAHBIE AaHHBIE IS PAacyeToOB, HO MMEIOTCS TpyOble OMUOKH B
pacdyerax. AprymMeHTanus BBIBOJOB M TIPEMJIOKEHUN cliabas WIM OTCYTCTBYeT. ODKOHOMHUYECKHE BBIBOJBI HOCST
KOHCTaTHPYIOIIN (OMmUcaTeNnbHbIN) xapakTep. VIMETcs OIHO-Ba CYIIECTBEHHBIX OTKIOHEHHWH OT TpeOoBaHUI B
opopmiieHUH KypcoBOW paboThl. [lomydeHHBIE peE3ynbTaThl B II€JIOM OTBEYAIOT TPEeOOBAaHUAM, H3JIOKEHHBIM B
METOJIMYECKUX YyKa3aHHUsIX. VIMEIOTCs oHa-JBE CYIIECTBEHHBIX OIIMOKK B HCIOJIH30BAHHUH TEPMUHOB, B MOCTPOCHHBIX
quarpaMMax M cxemax. MHOTO TpaMMaTHMYeCKHX W/WIW CTHUIHCTHYeCcKuX ommunbok. [lpu 3ammure KypcoBoi pabOThI
oOyuaroluiicsi JomycKaeT rpyOble OIIMOKM MpU OTBETaxX Ha BOMPOCHI MPEMOJaBaTelis, TEMOHCTPUPYET claboe 3HaHHE
TEOPETUYECKOr0 MaTepuana, B OOJBIIMHCTBE CIydyaeB HE CIOCOOEH YBEPEHHO AapryMEHTHUPOBaTh COOCTBEHHBIE
YTBEPKJIEHHSI ¥ BBIBOJIBI

HEYAOBJIETBOPUTEC/IBLHO

Copepxanve KypcoBoW pabOThl HE COOTBETCTBYET 3aJaHUIO, COJEpXKALIEMyCs B METOJUYECKHX YKa3aHWSIX, U
nnaHy. HeBepHO ompeneneHbl UCXOIHBIE JaHHBIE JIsI PAcue€TOB, HEBEPHO M HE KOPPEKTHO MNPUMEHEHBI METO]IbI
SKOHOMMYECKOTO aHaJIN3a. DKOHOMUYECKHE BBIBOJIbI COZEpkKAT HEBEPHYIO SKOHOMUYECKYIO OlleHKY. MmeroTcs 6osee nByx
CYIIECTBEHHBIX OTKJIOHEHHH OT TpeboBaHMU B O(QOPMIICHHH KypCOBOW pabOTHL. BoIbIlioe KOIWYECTBO CYNIECTBEHHBIX




OmuOOK MO CyTH pabOThl, MHOTO TPAMMATHYECKUX W CTHIUCTHYCCKUX OmmMOOK u Ap. [lomydeHHBIE pe3ynbTaThl HE
OTBEUAIOT TPEOOBAHUSAM, H3JIOKCHHBIM B METOJUYECKHX yKa3aHHsaX. [Ipu 3ammre KypcoBOW pabOThl 0OydYaromuiics
JIEMOHCTpUPYET ci1aboe MOHMMaHUE MPOrPaMMHOI0 MaTepuaia, CTYIEHT HE MOXET 3alllUTUTh CBOM PEIIEHUs, JO0MyCKaeT
rpyOble (hakTHUECKHEe OMMOKH IMPU OTBETAX Ha MMOCTABIICHHBIC BOIPOCHI WIIM BOBCE HE OTBedaeT Ha HuX. KypcoBas pabota
He IpeJcTaBieHa npenoaasarento. OOydaromuics He IBUJICS Ha 3alIUTY KYypCcOBOil paboThI
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5. MATEPHUAJIBI JIJISI OIIEHKU PE3YJIbTATOB ITIPOMEKYTOUYHOM ATTECTAIIAU
[TpomexxyTodHast aTTecTalus MPOBOIUTCS B (popme IK3aMeHa
1.1. Bonpochl k 3K3aMeHY B cemecTpe 4

. OcHOBHBIE 33]a4U U COJEPKAHUE BBIYMCINUTEIBHON MAaTEMATHUKH.

. AGCOIOTHAs ¥ OTHOCUTENbHAS MMOTPEIIHOCTH; UX OLIEHKA U PACIPOCTPAHEHUE MTPU apUPMETHUECKUX OTepaIHsIX.
. [Ipeacrasnenue 1eNnbIX U BEIMIECTBEHHBIX YMCeN B komnbtotepe; cranaapt IEEE 754.

. OCHOBHBIE UCTOYHHMKH IIOTPEIIHOCTEN IIPHU YMCIEHHBIX BBIUMCICHUAX HA OBM.

. IloTeps 3HaYMMOCTH U cI1OCOOBI €€ MUHUMH3ALUHU B BBIYUCIUTEIbHBIX aJITOPUTMAX.

. UHTepnonsuuonHblii noinHOM Jlarpanxa: mocTpoeHue u CBOMCTBA.

. Kycouno-nunelinas u CruilailH-MHTEPIIOJSAIHS: OCOOCHHOCTH IPUMEHEHUSI.

. MeTo HauMeHbIINX KBaJAPATOB JUIsl TUHEHHON anmpOKCUMAallK TaOJUYHBIX JTaHHBIX.

. @opmyItel yrCIeHHOTO U (HEepEeHINPOBAHNS HA OCHOBE KOHEYHBIX PA3HOCTEH.

. MeTopl YMCIEHHOr0 HHTErPUPOBAHHUS: IPSIMOYTOJIBHUKOB, Tpaneuuid, CuMIicoHa.

. OnieHKa norpenHoCcTy KBaipaTypHbIX (OpMYJT U BBIOOp Il1ara UHTETPUPOBAHMUSL.

. IIpsiMble METO/BI peIIeHUs] CUCTEM JIMHEWHBIX alredpandeckux ypaBHeHH: Meto] ["aycca.

. Uteparmonnsie metozsl permenuss CJIAY: meroast SIkobu u 3eiiaens, yciaoBHUs CXOIUMOCTH.

. OOyCNIOBIEHHOCTh CUCTEM JIMHEHHBIX YPAaBHEHUH U €€ BIMSHUE HAa TOYHOCTh PEILICHHS.

. JIokanu3zanus KOpHel HEeITMHEWHBIX ypaBHEHUI: TpaduyecKue U aHaTUTUYECKUE METO/IBI.

. MeTron nosaoBUHHOTO eieHus (OUCeKINM) AT pellieH s HETMHEHHBIX YpaBHEHUH.

. Meton HproToHa (KacaTeNbHbIX): aITOPUTM, CKOPOCTh CXOJUMOCTH, YCIOBUSI IPUMEHUMOCTH.

. Mogudukanuu merona HproTOHa: METOJT CEKYIIMX U XOP/I.

. Pemenne cuctem HeMMHEHHBIX YpaBHEHUI MeT0/10M HbroTOHA ¢ MCTIOIb30BaHUEM SIKOOMAHA.

. 'eHepanys nceBociiydaiiHbIX YUCE C PABHOMEPHBIM PaclpeesIEHUEM.

. MeToibl MOIETUPOBAHUS CITY4alHBIX BEJTMUYMH C 3aJJaHHBIM 3aKOHOM pacIpe/IesIeHuUS.

. IIpumenenne metoga MonTe-Kapio 11t YuCI€eHHOTO UHTETPUPOBAaHMSL.

. OCHOBHbBIE IPUHIIUIIBI IOCTPOEHUS YCTOMUUBBIX U 3PHEKTUBHBIX BHIUUCIUTENBHBIX aITOPUTMOB.
. CpaBHUTENBHBIN aHATIN3 TOYHOCTH, YCTOMUNBOCTH U BBIYMCIUTEIBHON CII0)KHOCTH YNCIIEHHBIX METOJIOB.




25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

MHmuorousnens! YeObléBa 1 UX MPUMEHEHUE 11 MUHUMHU3AUU TOTPEITHOCTA UHTEPIIONISIINHN.

Yucnennoe pemenue 3aaaun Komm i 00bIKHOBEHHBIX AH(PepeHInanbHbIX YpaBHEHUI: MeTo 1 Dilsiepa U ero MoIu(pUKAIIH.
Meton Pynre—KyTThl ueTBEpTOro nopsiaka TOYHOCTH: AITOPUTM U 00JIACTh MPUMEHEHUSI.

[Tpuniun BrnoxeHHBIX (hopMyn PyHre u orieHKa morpenrHocT YyuciaeHnoro pemenust O/1Y.

PasHocTHBIE CXEMBI 17151 peLIeHUs KPAeBBIX 3a/1ay: NOHATUE alllIPOKCUMALMU, YCTOMYUBOCTH U CXOAUMOCTH.

Metoa npocToil uTepauuy i HEIIMHENHBIX YPABHEHUN: YCIOBUS CXOJIUMOCTH U CKOPOCTh CXOAUMOCTH.

Hcnonb3oBaHue aBToMaTuyeckoro nuddepeHupoBanus B COBPEMEHHBIX BEIUMCIUTEIbHBIX CUCTEMAX.

[Tpobnema katacTpouueckoit OTMEHBI IPU BHIYUTAHUH OJIM3KHUX YMCEIT M CIIOCOObI €€ MPeo0ICHHUS.

AnanTuBHBIE METO/IbI YUCIEHHOTO HHTETPUPOBAHHUS U UX IPEUMYILECTBa Nepe]l GUKCUPOBAHHBIMH IIaraMH.

UucneHHble METO/IbI PELLICHUS] YPAaBHEHUH B YACTHBIX MPOU3BOJHBIX: KpaTKas XapaKTEPUCTUKA METOJ1a KOHEUHBIX Pa3HOCTEH.
[TpuHIUIIBI TOCTPOCHUS UTEPAIMOHHBIX MeTo10B st CJIAY ¢ auaroHanbHBIM ITpeodaiaHIueM.

D¢ dexTUBHOCTD MapauIeTbHON pealn3aluy UTEPaluOHHBIX MeT010B pemeHus CJIAY.

Ponp MalmmMHHOTO 3MCWIOH B OLICHKE MPEACIIBHON TOYHOCTH BBIYMCIICHUI HA KOMIIBIOTEPE.

[Ipumenenue crutaiiHoB B KomnbioTepHo# rpaduke u CAD-cuctemax.

CpaBHEHHE CUMBOJIbHBIX M YUCJIEHHBIX BBIUMCICHUN B CUCTEMaX KOMIIBIOTEPHOMN aJireOpsl

Kpumepuu oyeHueanus IK3amena.

Ouenka Kpurepun onueHnBanus

OTJIMYHO BeicraBisercs, ecian 00ydarolUMCs IPaBHIIBHO U MOJIHOCTBIO PACKPBITO COAEP KaHUE MaTepualla B Ipeienax MNporpaMMmsl,

4ETKO U MPABWILHO JIaHBI ONPECIICHHUSI M PACKPBITO COACPIKAHUE MOHATUH, TOYHO MCIIOJIh30BAHBI HAYYHBIC U TEXHUYECKUE
TepMI/IHI)I, B OTBETC HCIIOJIB30BaHBbI paHee HpI/IO6peTéHHI)I€ TeOpeTI/ILIeCKI/Ie 3HaHHuA, CACJIaHbI H€O6XOI[I/IMI)IC BBIBOJIbI U
00001IeHNs

XO0po1Io BeicTraBnsercs, ecau 00y4aroIUMCsl PacKpbITO OCHOBHOE COJAEpKaHUE MaTepuaja B IpefesaXx MporpamMMbl, JaHbl

OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, B OTBCTC HCIIOJIb30BAHbI PAaHEC HpI/I06peTéHHLIe TCOPCTUUCCKHUEC 3HAHUA,
CACJIaHbI H€O6XO)II/IMI>I€ BbIBOAbI U 0606HIGHI/I$I, HO MPUCYTCTBYIOT HC3HAUWTCIIbHBIC HAPYIICHHA B IMOCJICIOBATCIIBHOCTU
H3JI0KCHUA, UMCIOTCA OJJTHA-ABC HCTOYHOCTH B COJACPIKAHUH OTBCTA

YOBJIETBOPUTEIbHO BrictaBnsierca, ecniu  oOydaromuMmcsi coJep)kaHue Y4eOHOro Mmarepuana H3JI0KEHO (parMeHTapHO, He Bcerja

MOoCJICH0OBATCIIbHO, HC HOaHbl OIPCACICHUSA, HC PACKPBITO COACPIKAHUC HOHHTHﬁ, WM OHHM HM3JI0XKCHBI C OH_II/I6I(E[MI/I,
AOIMYCKAarOTCA OIMOKHA ¥ HETOYHOCTH B HCIIOJIB30BaHUU HaquOfI TEPMHUHOJIOTUH, OTCYTCTBYIOT BBIBOJIbI U O606H.[€HI/I$I us3
NMpCAbLIAYHICTO MaTCpuajia, I BO3MOIKHBI OIIMOKH B UX U3JI0KCHUH

HEYAOBJIETBOPUTEIBLHO BBICTaBJ'ISIeTCSI, €CJIIn O6y’~IaIOH_[I/IMC$I OCHOBHO€ COJCpKaHUEC yqe6Hor0 Marc€purajia HC pPaCKpbITO, HC HArOTCA OTBETHI HaA

OCHOBHBLIC BOIIPOCHI, HOOIIYCKAKOTCS rpy6LIe OIINOKH B OIPCACIICHUU HOHﬂTHﬁ, B HCHOJIb30BAHWU TCPMHUHOJIOIUH,




\ OTCYTCTBYIOT BBIBOJIBI 1 0000IIIEHHUS

6. MATEPHAJIBI 1J151 JTMATHOCTUYECKOM PABOThI

3amanus A1 TUarHOCTHYECKON pabOoThI TOJDKHBI 00ECIIEYUBAThH OIICHKY MOJHOCTHIO WIIM YaCTUYHO C(hOPMHUPOBAHHBIX KoMIeTeHITni. Kaxmoe
3aJJaHKe JIOJDKHO OBITh MPHUBSI3aHO K TOMY WJIM HHOMY UHJIUKATOPY COPMHUPOBAHHOCTH KOMITETCHIINH.
Ilpu ¢popmupoeanuu 3a0anuit 013 OUAZHOCMUYECKOU PAOOMbL HEOOXOOUMO UCNOIb308AMb MECMOBble 3A0AHUA C1e0YIOUUX MUNOG.
Tun 3ananus 1. 3agaHust 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSL.

Twun 3aganus 2. 3a;[aH1/1;1 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC MTOCJICA0OBATCIIbHOCTHU.

Twun 3aganms 3. 3aI[aHI/I${ KOM6I/IHI/IpOBaHHOFO TUIIA, IPCAIIOoJIararomue BBI60p OZHOI'O IMMPpaBUJIbHOI'O OTBCTA U3 IIPCAJIOKCHHBIX.

Tun 3aaaHus 4. 3a;[aH1/1;1 KOM6I/IHI/IpOBaHHOI‘O TUIIA, IPCAIIoJIararomuc BbI60p HCCKOJIbKHNX OTBCTOB U3 NPCIAJIOKCHHBIX.

Tun 3aganus 5. 3aI[aHI/I$I OTKPBITOI'O THIIA C PA3BCPHYTHIM OTBETOM.

Bce TUIIBI 3a]aHUi 1OJKHBI ObITH MmpeacraBjaceHbl HE MECHEE OIHOI'0 pa3a.

Ne Tema Kon HNuaukaro Tun 3aganue Yposenn
/| 3aHATHA | KOMIIETeHUH p 3a/1aHU OCBOEHMA
U | KOMIEeTeH !
"
Bapuanr 1 Bapuanr 2

1. | Temall. OIIK-1. NOIIK-1.1. | 3a0anu | 1.3nanue norpemHocTy U ymenue e€ | 1.IloHnMaHue moHATUH U UX Ba3zosbiii (1-

Beenenue B | CiocoGen 3HaTh A OTpeIesATh HEOOXOAMMO B XapaKTePUCTHK (TaKUX Kak aOCOIOTHAS | 3 MHHYThI)

BBIUUCIIUTE | IPUMEHSATH OCHOBBI 3aKpbl | BBIYMCIUTEIbHON MaTeMaTuKe, Y OTHOCHUTEJIbHAS MOTPEIIHOCTb,

JTBHYIO €CTECTBEHHOH | MAaTeMaTHK | 1020 MOCKOJIBKY OTpaHUYEHHAasi TOYHOCTh MAaIIMHHBIN MICUIIOH, (hOpMATEHI ¢

MaTeMaTHKy | ayyHbIe U u, uzuku, | muna MIPEJCTABICHNS YHCEN B KOMIBIOTEPE | MJIaBarolleil TOUKOMH) HeoOX0AUMO IS

. OOIENHKEeHE | BBIYUCIUTE | Ha (HarmpuMep, n3-3a KOHEYHOTO aJIeKBaTHOW OIIEHKU TOYHOCTH

[TorpemHoc | pHble 3HAHMS, | JTHHOU ycmano | KOIU4YecTBa OUTOB JUISl XpaHEHUS BBIYMCIICHUH U TPeAOTBpaIleHUs

TH METO/IBI TEXHUKA U | @leHUue | BEIIECTBEHHBIX YHCEN) HEN30€KHO HAKOTUICHHS OIIUOOK TIPY YUCIIEHHOM

IpeJCTaBie | MaTeMaTH4yeC | MPOrpaMMH | coomeée | MPUBOAUT K OLIMOKaM OKpYIJIEHUS, peLIeHUH 3aj]ad Ha KOMIIbIOTEpeE.

HUS YUCENl | KOTO aHaji3a | pOBAaHUS HA | mcmeu | KOTOpble MOTYT HaKaIUTUBAThCS U Y CcTaHOBHUTE COOTBETCTBUE MEXKIY

Ha u 6a30BOM K CYIIECTBEHHO MCKaKaTh PE3yJabTaThl | MOHSITHUEM M €ro XapaKTepPUCTUKON B

KOMIIBIOTED | MOJICIIMPOBAH | YpOBHE. pacu€ToB, OCOOCHHO B HTEPAIMOHHBIX | KOHTEKCTE MPEICTABICHHUS YUCET B

e. us, WIM 9yBCTBUTEIBHBIX K HAUYaIbHBIM KOMIIBIOTEpE.

TEOPETHUYECKO YCIIOBHSIM 337a4aX. Y CTAHOBHUTE [Moustn XapakTepHucTHKa
rou COOTBETCTBUE MEXKJYy TUIIOM e




AKCIEPUMEHT
QILHOTO
UCCIIeIOBAaHU
B
npodeccrona
JIbHOM
NeSITeTbHOCTH

MOTPEIIHOCTH U €€ OINpe/IeTICHUEM.

Tun Ornpenenenue
rorpent
HOCTH
A | A6con OTHoIIEHHE
IOTHAs a0COJIFOTHOM
rorpent MOTPEITHOCTH K
HOCTb TOYHOMY
3HAYECHHUIO
BCJIIMYUHBI
b | Ornocn MakcumanbrHO
TEJIbHA BO3MOXKHOE
i OTKJIOHEHHE
rorpent IpUOIMKEHHOTO
HOCTb 3HAYEHHUA OT
TOYHOTO
B | Ilorpe Ommnbka,
IIHOCTh BO3HMKAIOIIAs
OKpPYTI IIPU 3aMCHE
CHUS OCCKOHEUHOMI
JECATUYHOMN
JIpoOY KOHEYHOM
I' | ITorpe Omnbka,
ITHOCTh 00ycioBIIeHHAs
MallvuH KOHEYHOM
HOT'O Pa3psAIHOCTHIO
MpeACT perucrpa
aBJICHU KOMIThIOTEpa
i JUIS1 XpaHEHUs
YHCeN
OrtBer:
A b B r

Hopma Yucno
JI30Ba MPEACTABJICHO B
HHAas Bue mx2°, rae (1
dbopma \leq)
3amnyucu
qyclia
MammH Hanmensmee
HBIN MOJOKHUTEIBHOE
SIICHIIO YUCIIO0, PU
H cliokeHuu c 1
Jaroiiee
pe3ynbrat # 1
[Tepeno Curyanus, koraa
JIHCHUE pe3yabTaT
BBIYHCIICHUS
MPEBBIIIACT
MaKCHMaJIbHO
MPEICTaBUMOE
3HAUCHHE
[Toreps Bosnukaer npu
3HaYalll BBIYUTAHUH
ux OJIM3KHX MO
udp BEJIIMYMHE YHCETI C
OJUHAKOBEIM
NOPSIIKOM
OrtBer:
b B r
Kiroua:
b B r
2 3 4




Kirou:

Tewma 2. OIIK-1. NOIIK-1.1. | 3a0anu | 2.YcTaHOBUTE MPABUIBHYIO 2.Y CTaHOBUTE JIOTHYECKYIO Ba3oswrii (1-
Beruncnenun | Crnocoben 3HaTh A MOCIEA0BATEIbHOCTD ITANIOB PELICHHUS | MTOCIEN0BATEIbHOCTD ICMCTBHUM IPU 3 MMHYTBI)
€ 3HAUCHUN | MIPUMEHATH OCHOBBI 3aKkpel | 3314l UHTEPHOJSIUN TaOIUYHO peain3aly MeTo/1a HAUMEHbBIINUX
GyHKIHUH. €CTECTBEHHOH | MaTEMATUK | mMo020 3aJIaHHON (PYHKIIMU C kBagparoB (MHK) nns annpokcumanuu
WuTepnionst | ay4Hsle u u, QU3UKH, | muna WCIIOJIb30BAaHUEM MOJIMHOMA IKCIIEPUMEHTAIBHBIX TaHHBIX
Ius 1 OOIICHH)KEHE | BBIYUCIHUTE | HA Jlarpanxa. nuHelHoU ¢yHkuued y=ax+b B cpene
anmnpoKCUM | pHBIC 3HAHUSA, | JIbHOM yemano | A. TlogcTaBUTh U3BECTHBIE Y3IIbI IpOrpaMMUpPOBaHUS (HapUMep,
arus METO/IbI TEXHUKA U | @leHue | MHTEPIOJIAINH (X1,yi) B hopmyy Python).
MaTeMaTu4ec | MporpaMMu | nocied | monuHoma Jlarpamka. A. Beruuciautb K03¢GGuUIueHTs! a u b mo
KOI'o aHaiu3a | poBaHusi Ha | ogamen | B. Onpenenuts 3Hau€HUE HCKOMOMN ¢dopmynam MHK, ncnonb3yst CyMMBI
u 6a3oBOM bHocmu | GYHKIIMH B 33IaHHOM TOYKE X, 3Xi, Vi, SXi2, Y XiVi.
MOJIETIMPOBaH | YPOBHE. IIOAICTABUB €€ B ITOJIyYEHHBIN B. Cobparb MaccuBsl
us, TIOJIMHOM. JKCIIEPUMEHTAIbHBIX TaHHBIX
TEOPETHUYECKO C. CocraButh 00mmmii Bu monuHoMa | X=[x1,....xn], y=[y1,...,yn]
rou Jlarpan:xa AJ1s1 33JaHHOTO YHCTa C. Busyanus3upoBarb UCXOJHbIE
AKCIEPUMEHT y3JI0B. JaHHbIE U TOJTYYEHHYIO
QJIBHOTO D. IlpoBeputb KOPpPEKTHOCTH ANIpPOKCUMUPYIOLLYIO NPSMYIO.
HCCIIEIOBAaHU HCXOJHBIX JIaHHBIX (Hampumep, D. IIpoBeputh HanmuuMe omIMOOK BBOIA
B OTCYTCTBHUE OJIMHAKOBBIX 3HAYEHUN X1 | U KOPPEKTHOCTh Pa3MEPOB MAaCCHBOB.
npodeccuona OtBer: OtBer:
T T 1| | | |
JESATEIIbHOCTH Kirou: Kirou:
B b Ja Jc  J|[B D A |C
Tema 3. OIIK-1. NOIIK-1.1. | 3a0anu | 3.I1pu YUCIIEHHOM BBIYUCIICHUT 3.IToueMy npu YHCICHHOM IHoBbIIEeHH




Uucnennoe | CnocobeH 3HaTh A ornpeaenéHHoro uurerpaina GyHkuun | auddepeHuupoBaHuU 4acTo blii (3-5
muddepenIy | IpUMEHsTh OCHOBBI kombun | f(x) Ha oTpeske [a,b] BO3HHUKAIOT OOJIBIINE OUIMOKH IO MHHYT)
UPOBaHMUE U | ECTECTBEHHOH | MaTEMATUK | uposan | C UCIOJIb30BAHMEM METOJIa Tpareuui, | CpaBHEHUIO C YUCIECHHBIM
UHTETPUPOB | aydHbBIC U u, pu3uKy, | HO2O KaK U3MEHUTCS MTOTPEUTHOCTD WHTETpUPOBaHUEM?
aHue OOILEHHXKEHE | BBIYMCIUTE | muna, | pe3yiabTara, €ClIM YMEHBUIMTH I1ar A. Tlotomy uro nuddepeHuupoBaHue
pHbIE 3HaHUSA, | JIbHOM npeono | pa3dueHus BuBoe? TpeOyeT OoJIbIlIe ONepaTUBHOM MaMSITH.
METO/1bI TeXHUKU U | 1aearo | A. IlorpenmHocTb He U3MEHUTCS. B. Ilotomy uto nuddepenurpoBanue
MareMaTu4ec | mporpaMMu | wjue B. IlorpemHocTs yMEHBIIUTCS YCUJIMBAET BIMSHUE TTOTPEITHOCTEH B
KOr0 aHaJIM3a | POBaHMs Ha | 6blO0p | IPUMEPHO B 2 pasa. UCXOJIHBIX JJAaHHBIX.
u 6a30BOM 00Hozo | C.IlorpemHocTs yMEHbIIUTCS C. IloToMy 4TO MHTErpUPOBAHHE BCETAA
MOJIETIMPOBaH | YPOBHE. npasun | IpUMEPHO B 4 pasa. NaéT 1elble YnuCa.
U, bHO20 D. [lorpemHocTh YBEITUYUTCSI. D. Iloromy uro nuddepennmpoBanme
TEOPETHUYECKO omeem | OtBert: C. HEBO3MO>KHO peaii30BaTh B
rou auz ObocHoBanue: porpamme.
3KCIIEPUMEHT npedno | Metoj Tpanenuii uMeeT BTOpoit Otser: B
QJIBHOTO JHCEHHbl | TIOPAIOK TOYHOCTH, TO €CTh O6ocHoBaHueE:
HCCIIeJOBAaHU X TIOTPENIHOCTh IPONOPHUOHaTbHA h?, Yucnennoe auddepeHunpoBanme
S B rae h OCHOBAHO HA BBIYHUCIICHUU PA3HOCTEMN
npodeccrona h — mar pasouenwus. [Tpu Onu3kux 3HaueHuil pynkuuu. Jlaxe
JIBHOM yMmeHblleHuu mara Basoe (h—h/2), HEeOOJIbIINE MOTPEIIHOCTH B 3HAYEHUSIX
JeATeNbHOCTU MOTPEUIHOCTh YMEHBIIAETCS B ¢GbyHKIMU (HampuMep, U3-3a OKPYTIICHUS
(h/2)?/h?=1/4 pa3a, To ecTh IPUMEPHO | WIM IIyMa B KCIIEPHIMEHTAIBHBIX
B 4 paza. JIAHHBIX) MIPH JeJIEHUH Ha Majbli mar h
h MOTyT IpUBECTH K 3HAYUTEIHLHOMY
UCKa)KEHUIO pe3yJbTaTa.
HNHTerpupoBanue, HalpOTHB,
yCpenHseT 3HAUSHHsSI U TIOAABIISET IIyM,
HO3TOMY OHO 0oJiee YCTOHUUBO.
Tema 4. OIIK-1. NOIIK-1.1. | 3a0anu | 4.Kakue u3 nepeuncieHHbIX 4.11pu peanu3zali YUCICHHOTO IToBbIICHH
UYucnennoe | Crocobex 3HaTh A YTBEPKACHUHN BEPHBI IIPU muddepeHIIMPOBaHMS B IPOrpaMMe bt (3-5
muddepenIr | npUMeHsTh OCHOBBI KOMOUH | NCTIOJb30BAHUHU YUCIEHHOTO (narmpumep, Ha Python) kakue GakTopsl | MHHYT)




UPOBAHUE U
HUHTETPUPOB
aHue

€CTECTBEHHOH
ay4HbIC U
o0lLIenHXEHE
pHBIE 3HAHUS,
METOBI
MaTeMaTH4iec
KOTr'0 aHain3a
u
MOJICTTUPOBaH
s,
TEOPETUYECKO
rou
AKCIIEPUMEHT
aJILHOTO
HCCICAOBaHU
B
npodeccrona
JIBHOU
JEATEIbHOCTH

MaTeMaTHK
U, QU3KKH,
BBIYHCIIATE
JIBHOM
TEXHHUKH U
pOrpaMMu
poBaHHMs Ha
0a30BOM
YpOBHE.

upoean
HO20
muna,
npeono
nazaro
wue
86100p
HecKoJl
bKUX
omeem
06 U3
npeono
JHCEHHDL
X

WHTETPUPOBAHUS 1711 00paOOTKH
IKCIIEPUMEHTAILHBIX JTAHHBIX B
¢busuke?

A. Metoa npsiMOyroJIbHUKOB BCETa
naét 60J1ee TOYHBIN pe3ybTaT, 4eM
METOJ, TPAIleLUM.

B. YMmeHnblienue mara 1MCKpeTU3aumu
IOBBIIIAET TOYHOCTh
WHTETPUPOBAHUSI.

C. YucneHHoe UHTETPUPOBaHUE
MO3BOJISET OLIEHUTH IIOIIAAE IO
rpauKOM 3aBUCUMOCTH, JIaXKe €CIIH
GbyHKIMS 3a7]aHa TOJIBKO Tabmuieit
3HAYCHMI.

D. Ilpu Hanmmuuu nryma B JaHHBIX
YUCJICHHOE UHTETPUPOBAHUE
YCUJIMBAET MOTPEUIHOCTh pe3yabTaTa.
E. Meron Cumricona TpedyeT 4€THOTOo
YHUCJIa UHTEPBAJIOB Pa30UCHUSI.
Orsetnl: B, C, E

OO6ocHOBaHME:

B: TouHOCTEH OOIBIIMHCTBA
KBaJIpaTypHBIX POpMyT
(IpSIMOYTOJTLHUKOB, TPATEIUi,
CumriicoHa) Bo3pacTaer ¢
YMEHBIIICHUEM IIIara, Tak Kak
MOTPEUTHOCTH 3aBUCHUT OT CTETICHU
mara (h, h2 wm h4)

C: OHO U3 IIaBHBIX TPEUMYILECTB
YHCIIEHHOTO HMHTETPUPOBAHUS —
BO3MOKHOCTH paboTaTh ¢
TaOMMYHBIMU (IKCTIEPUMEHTATLHBIMH )
JTAHHBIMH, YTO YaCTO BCTPEUACTCS B

MOTYT CYIIECTBEHHO MOBJIUATH HA
TOYHOCTb pe3yJbTaTa?

A. Vcnionp30BaHUE CIUIIKOM OOJIBIIOTO
mara h

B. IIpuMeHeHune neHTpanbHOM
Pa3HOCTHOM CXEMBI BMECTO JIEBOM WU
MIPaBOM.

C. Hannuue norpentHocreit
OKpPYTJICHUS MPU MaJbIX 3HauUeHUsX h
D. Ucnionb3oBaHue LETOYUCIEHHOTO
THUIIA JAHHBIX JUIsl XpPaHEHUS
IIPOMEXKYTOUYHBIX PE3YyJIbTATOB.

E. Bri6op metona Pynre—KyrTol s
BBIYMCIICHHS] IPOU3BOIHOM.

Otser: A,B,C,D

O6ocHoBaHueE:

A: bonbmoii mar h yBennurpaer
HOTPELIHOCTD alPOKCUMAaLUU
MPOU3BOTHON (METOJ] CTAHOBUTCS
rpyObIM).

B: LleHTpanbHas pa3HOCTHAs cxeMa
HMeeT BTOPOU MOPSAIOK TOYHOCTH
(O(h?)), B OTIHYHME OT OTHOCTOPOHHHX
cxeM (O(h)), u mosTomy TOUHEE.

C: Ilpu ouenb ManoM h pazHocTb
f(x+h)—f(x) ctaHOBHUTCS CpaBHUMOM C
MOTPEIIHOCTHIO OKPYTIIEHUS, YTO
IPUBOIUT K MOTEPE 3HAYAIIUX PP U
pocTy OUINOKH.

D: Ncnonp30BaHue 1EI0UYNCIEHHOTO
tuna (Harpumep, int BMecto float)
NPUBEIET K YCEUEHUIO JPOOHOM YacTH
u rpy0oii ommoKe.




busuke.

E: ®opmyna Cumncona npuMeHseTcs
HAa I1apax COCEIHUX UHTEPBAJIOB,
[103TOMY OOILIEE YUCIIO UHTEPBAJIOB
JIOJPKHO OBITh YETHBIM.

Tema 5.
Metonabl
perieHus
CUCTEM
JIMTHEWHBIX
anreOpaunye
CKHX
ypaBHEHUM

OIIK-1.
Cnocoben
MIPUMCHSTh
€CTECTBEHHOH
ayJHbIC U
0O0lLLIENHKXEHE
pHBIC 3HAHUS,
METO/IBI
MaTeMaTH4ec
KOro aHajin3a
u
MO/JICITUPOBAH
usl,
TEOPETUYECKO
rou
AKCIEPUMEHT
aJILHOTO
HCCICAOBaHU
B
npodeccruoHa
JIBHOM
JEATEIbHOCTH

HOIIK-1.1.
3HaTh
OCHOBBI
MaTeMaTUuK
1, QU3KKH,
BBIYMCIIUTE
JIBHOM
TEXHUKHU U
pOrpaMMu
pOBaHUs Ha
0a30BOM
YpPOBHE.

3aoanu
K
KOMOUH
upoean
HO20
muna,
npeono
nazaro
wue
86100p
HeCcKoJl
bKUX
omeem
06 U3
npeono
JHCEHHDL
X.

5.Kakue u3 nepeuricieHHbIX
YTBEPKJI€HUM BEPHBI IPU PELICHUN
CJIAY meronom I'aycca?

A. Meton M'aycca Bcerja npuMeHuM K
11000 cUcCTeMe JTMHENHBIX
YpaBHEHUH.

B. IIpu peasnizanuu merona ['aycca B
porpaMMe HeoOX0JUMO YUUTHIBATh
BO3MO>KHOCTb JICJICHHS HA HOJIb TIPU
BBIOOpPE BEIYILIETO JIEMEHTA.

C. Meroa I'aycca TpeOyeT MeHbIIIe
onepauuii, yem npasuio Kpamepa,
0COOEHHO /17151 OOJIBIINX CUCTEM.

D. Merox I'aycca He MOXKeET OBITH
HCIIOJIb30BaH JJIsl CUCTEM,
BO3ZHUKAIOIINX B 3a7a4ax pU3uKu
(Hampumep, B pacuérax
ANEKTPUUYECKUX LIETIeH).

E. YacTuuHslii BEIOOD IIIaBHOTO
3JIEMEHTA MOBBIILIAET YHCICHHYIO
YCTOMYHMBOCTH METOJA.

Otser: B, C, E

Ob6ocHoBaHMeE:

B: B npouecce npsMoro xojaa MeToa
l'aycca MOXeET BOBHUKHYTh HYJIEBON
(vm GNUBKUH K HYIIO) TUaroHaIbHBIN

5.Kakue u3 cienyromux yrBepKaeHUM
CIPaBEeIUBBI IIPU YUCICHHOM
pemennn CJIAY na komnbrorepe?
A. Vcnonp3oBaHNE UTEPALIMOHHBIX
MeTO/I0B (Hanpumep, Skodu nimm
3eiifenst) Bceraa ObICTpee MPsIMbIX
METO/IOB.

B. O6ycnoBneHHOCTh MaTPHIIBI
CHCTEMBI BIUSAET HA TOYHOCTD
pe3yJnbpTaTa Mpu peluieHNH Ha
KOMITBIOTEPE.

C. IIpu nporpammupoBanuu CJIIAY
Ba)XHO XPAHUTh MATPHILy B BUJIC
JIBYMEPHOT'O MaccHBa UM
WCIIOJIh30BATh Pa3peKEHHBIE
CTPYKTYPbI JaHHBIX, €CIIM MaTpHLIa
COJIEPKUT MHOTO HYJIEH.

D. Bce CJIAY, Bo3HUKaOIINME B
(u3nuecKrx 3a1a4ax, UMEIOT
€/IMHCTBEHHOE PEelLICHHE.

E. Omunbxu okpyriaeHust MOryT
HaKaIJIuBaThCS U MPUBOJUTH K
3HAYUTEIHHOMY OTKIIOHEHUIO
YHCJICHHOTO PEIIeHHs] OT TOYHOTO.
Otser: B, C, E

ObocHoBaHME:

IToBbINIEHH
pIii (3-5
MHHYT)




3JIEMEHT, YTO NMPUBEAET K OIINOKe
JIeTICHHSI WA OOJIBIION TOTPEIIHOCTH.
[TosToMy B nporpamMMHON peanu3anuu
00513aTeNIbHO TPUMEHSIOT BEIOOD
[JIaBHOTO DJIEMEHTA.

C: IlpaBuno Kpamepa umeer
(dhakTopuanpHyro cinoxHocTh (O(n!) u
HEIPAKTUYHO YXKe IIpu n>4 , Torja
kak metox I'aycca — O(n®), uro
nenaet ero 3GpPEeKTUBHBIM TSI
OOJIBIIUX CHCTEM.

E: YacTuuHblil BBIOOp TJ1aBHOTO
aeMeHTa (1o cTo011y) YyMEHbIAeT
BIIMSTHHE OIIMOOK OKPYTJICHHS U
MOBBIIIAET YCTOWYUBOCTD aJIrOpUTMa
Ha KOMITBIOTEPE.

B: Uewm BbII1IEe UnCI0 00YCIIOBIEHHOCTH
MAaTpHIIBI, TEM CHUJIbHEE MaJIble
MIOTPEIIHOCTH B JIaHHBIX (BKITFOYAsT
OIIMOKW OKPYTJICHHS) BIUSIOT Ha
peieHue. ITo KIFYEBOE MOHITHE B
BBIYHUCIUTEIILHON MaTeMaTHKe.

C: DddexTuBHasg paboTa ¢ MaMATHIO —
Ba)KHAS 9aCTh IporpamMmmupoBanus. Jlis
pa3pex)CHHBIX MAaTPHIL (4aCTO
BCTPEUAIOIIUXCS B CETOUYHBIX METOJIaX
(bM3HKH) UCTIONB3YIOT CHEIUATbHbBIE
¢dopmats (CSR, COO u np.), 9T006I
COKOHOMHTH TIAMSATh U YCKOPHUTH
BBIUMCIICHHSL.

E: KoMIibtoTep UCTIONB3yeT KOHEYHYIO
apu(METHKY, TTOATOMY OIITHOKH
OKpYTJICHUSI HEM30€KHBI U MOTYT
HaKaIIuBaThCS, 0COOCHHO B IIJI0OXO
00YCJIOBJICHHBIX CHCTEMAX.

Tema 6.
Pemenne
HEeJIMHEHHBI
X
ypaBHEHUH
c

OJTHUM
HCEU3BECTHEI
M

OIIK-1.
Cnocoben
MIPUMEHSITh
€CTECTBEHHOH
ay4HbIe U
o0IIeNH)KEHE
pHBIE 3HAHUS,
METObI
MaTeMaTH4IeC
KOro aHajmsa
u
MO/ICTUPOBAH
usl,

HOIIK-1.1.
3HaTh
OCHOBBI
MaTeMaTUK
U, GU3UKH,
BBIYHCIIATE
JILHOM
TEXHUKHU U
MporpaMMu
pOBaHHMsI HA
0a30BOM
YpOBHE.

3aoanu
A
OMKPbI
mo2o
muna c
paseep
HYMbLM
omeem
om

6.ITouemy npu perieHun HEITMHEHHOTO
ypaBHeHus Buja f(x)=0 Ha
KOMIIBIOTEPE HEJb3s BCEra HANTH
TOYHOE PEIICHHE, U KaK ITO CBSI3aHO C
YHMCIIEHHBIMH METO1aMu?

Ortser:

BonpmMHCTBO HENMHENHBIX
ypaBHEHUH (HanmpuMmep, sinx = X/2 i
e*=x?) He UMEIOT AHATHTHIECKOTO
pEeLIeHNs B AJIEMEHTapHbBIX (PYHKIHAX.
Kpowme toro, naxe ecinu penieHue
CYILIECTBYET, KOMITBIOTEDP OIEPUPYET C
KOHEUYHOHN TOYHOCTBIO ITPEICTABIICHUS

6.ITouemy [u1st MpUMEHEHUs METO 1A
OMCEKIIMM HEOOXOIUMO 3HATH OTPE30K
[a,b], Ha KOHIIaX KOTOPOTO (PYHKIUS
f(x) nmeer pa3Hble 3HAKU.

Ortser:

Mertox OrceKMM OCHOBAH Ha TeOpeMe
Bbonbrano—Komm (0 mpoMexyTouHOM
3HaueHuM): ecau pyHkuus f(x)
HenpepbIBHA Ha oTpe3ke [a,b] u
f(a)-f(b)<0 (To ecTh 3HAUCHHS Ha
KOHIIaX UMEIOT Pa3Hble 3HaKM), TO Ha
9TOM OTPE3KE CYIIECTBYET XOTS ObI
oJIMH KopeHb ypaBHeHus f(x)=0. 91o

Boicokmii (5-
10 munyT)




TEOPETUYECKO yucen (apuMETUKON C MIIaBaoIIeH YCJIOBUE FapaHTUPYET, YTO UCKOMBIN
rou TOUYKOH ), I03TOMY BMECTO TOYHOI'O KOPEHbB «3aXaT» MeXay a u b, u
9KCIEPUMEHT KOPHS MBI HAXOJUM €0 IIO3BOJIAET AJITOPUTMY
QJIBHOTO npuOIMKEHHOE 3HAYCHUE C 3aJJaHHOM | TIOCIIEI0BATENBHO CYXKaTh OTPE30K,
UCCIIEIOBAaHU MIOTPEIIHOCTBI0. YMCIIEHHBIE METOIBI | COXPAaHss HAIMYUE KOPHS BHYTPH HETO.
1B (Hampumep, MeTo1 OMCEKINH, be3 aToro ycinoBus METOA HE MOXKET
npodeccruoHa HeroToHa mim Xxopa) N03BOJISAIOT OBbITh IPUMEHEH, TaK KaK OTCYTCTBYET
JIbHOM IIOCJIEZI0BATEIBHO YTOUHSTH 3TO YBEPEHHOCTb B CYIIECTBOBAHUU KOPHS
JESTEIbHOCTH npUOINKEHNE 10 TOCTHXKEHUS Ha BHIOpAaHHOM MHTEpBAJIe.
TpeOyeMOil TOUHOCTH, UTO JIeIaeT UX
OCHOBHBIM HHCTPYMEHTOM PEILLICHUS
TaKMX 3a7a4 Ha MPaKTUKE.
Tema 7. OIIK-1. NOIIK-1.1. | 3a0anu | 7.3HaHue METOAOB PEUICHUS CUCTEM 7.3HaHUe TANIOB PEUICHUS CUCTEMBI Bba3oswrii (1-
Pemenue Criocoben 3HaTh A HEJIMHEWHBIX ypPaBHEHUN HEJIMHEWHBIX ypaBHEHUH Ha 3 MMHYTBI)
CUCTEM IIPUMEHSTh OCHOBBI 3aKkpvl | HEOOXOMMO, TOTOMY UTO TaKUE KOMIIBIOTEPE HEOOXOAUMO ISt
HEJIMHEWHBI | €CTECTBEHHOH | MaTEMATUK | 1020 CUCTEMBI YaCTO BO3HMKAIOT IIpU o0ecreyeHns: KOPPeKTHOMN MOCTaHOBKU
X ay4Hble U u, pu3uku, | muna MaTeMaTHYeCKOM MOJEIUPOBAHUU 3aJ1a4M, BEIOOPA MOAXOASIIETO
yYpaBHEHMH | OOLIEHH)KEHE | BBIYUCIUTE | HA peanbHbIX (PU3MYECKUX, MHKEHEPHBIX | YUCIEHHOTO METOAa, 3(pPeKTUBHOI
pHbIE 3HaHUSA, | JIbHOM yemauo | 1 9JKOHOMUYECKHUX MTPOLIECCOB, a UX MIPOrpaMMHOM peanu3aiuu u
METOBI TEXHUKU U | 671eHUe | OCHOBHAs XapaKTEPUCTUKA — JIOCTOBEPHOM OLIEHKH Pe3yJIbTaTa, TaK
MaTeMaTH4ec | MPOrpaMMH | coomee | OTCYTCTBHE YHHUBEPCAIbHOTO KaK KaX/blil 3Tal — OT aHaJIn3a
KOT'O aHaJIM3a | pOBAaHMs HA | mMcmeu | aHAIUTUYECKOTO PEIICHHUs, YTO CYLIECTBOBAHMSI PEIIECHUS JO KOHTPOJIS
u 6a30BOM A. TpeOyeT NPUMEHEHUS YUCIIEHHBIX MOTPEIIHOCTH — HAIPSIMYIO BIIUSET HA
MOJIEJINPOBAH | YPOBHE. METOJI0B, [IOHUMAaHUS yCIOBHUM TOYHOCTh, YCTOMUUBOCTh U (PU3HUECKHA
us, CXOAMMOCTH, YCTOWYUBOCTH U CMBICJI ITOJTY4YEHHOI'O OTBETA.
TEOPETUYECKO KOPPEKTHOM IPOrpaMMHON Y cTaHOBHUTE COOTBETCTBUE MEKIY
ro " peau3anuu Ui MoJIy4eHus 3TarlOM PELIEHUsI CUCTEMBbI
IKCIIEPUMEHT npUOINKEHHOTO, HO JOCTOBEPHOTO HEJIMHEWHBIX YPaBHEHUN Ha
QJILHOTO pe3ynbrarta. Y CTaHOBUTE KOMITBIOTEPE U €r0 LENbI0 WU
UCCIIEIOBAaHU COOTBETCTBUE MEKIY METOJIOM COJIEp/KaHUEM.
B pELIeHUs CUCTEM HETMHEHHBIX
npogeccuoHa YpaBHEHUI U €ro OCHOBHOM | |Dran | | Comepxanue /




JILHOU
EATEIILHOCTH

XapaKTEPUCTUKOM. Ienn
A | Ananus [IpoBepka
Meton XapakTepucTUKa CYIIECT YCIIOBUM
A | Meron |1 | Tpebyer BOBAaHU CXOJIUMOCTH
IIPOCTHI BBIUMCIICHHUS U UTEPALMOHHOTO
X sKoOuaHa €UHCT rpoiiecca
urepail CUCTEMBbI Ha BEHHOC (Hampumep,
5074 KaKJIOM I1are ™ C)KMMAaeMOCTH
b | Meron |2 | IIpeoOpasyer peuieHn OTOOpaKCHHS)
HeroTo CUCTEMY K BULY 1
Ha (s X=Q(X) u b | Bwibop Hcnons3oBanue
CUCTEM IOCJIeI0BaTENbH Hayvajlb ¢buznIecKoro
) 0 YTOYHSIET HOTO CMbICTIa 33/1a4U
npUOIIKEHNE npuoIU WIN TPaHKOB
B | I'paduu | 3 | [Ipumenum KEHUS JUTSL OLICHKH
€CKUI TOJIBKO JJIS o0yacTu moucka
METO/]T CUCTEM U3 JIBYX KOpHSI
YpaBHEHUN; TaET B | IIporpa Konnposanue
rpyOyIo OLIEHKY MMHast UTEPaALMOHHON
KOpHEH peanus dhopmyIsl,
I' | Yucnen | 4 | Ucnonb3yercs B anus KOHTPOJb
HBIH IIPOrpaMMHUpPOBa MeToj1a TOYHOCTH U YHCIa
nepe6o HUU JI715 TIOUCKA uTepanui
p Ha HA4aJIbHOTO I' | Ouenka CpaBHeHue
CETKE NpUOIINKEHNUS; norpent HOPMBI HEBS3KU
TpeOyeT MHOTO HOCTH IF(X)| ¢ 3amanHOi
BBIUHCIUTENbHBI pE3yJbT TOYHOCTBIO WJIN
X pecypcoB aTta aHaIn3
Ortser: W3MEHEHUS
A b B I NpUOIKEHUN
Otger:
Kurou: A b B r
A | B B r




|2 |1 E |4 | | Kimrou:
A b B r
1 2 3 4

Tema 8. OIIK-1. NOIIK-1.1. | 3adanu | 8.YcraHnoBure MPaBWIBbHYIO | 8.YCTaHOBUTE JIOTUYECKYIO Bba3osnsrii (1-
MonenupoB | Crocoben 3HaTh A MOCJIEZI0BATEILHOCTD 3TaIoB | MOCJIEN0BATENBHOCTD ACUCTBUN TPU 3 MUHYTBI)
aHue MIPUMEHSTh OCHOBBI 3aKpul | MOJCIUPOBAHUS HEIMPEPHIBHON | UMUTAIIMIOHHOM MOJIEIIMPOBAHUU
CIIy4allHbIX | €CTECTBEHHOH | MATEMATHUK | M020 CIIy4yallHOM BEJIMYMHBI C 3aJaHHOM | JUCKPETHOM CIy4ailHOU BEJIMYMHBI C
BEJIMYUH ay4yHbIC U U, QU3UKH, | muna IUIOTHOCTBEO  pacmpeaencHus  f(X) | M3BECTHBIM 3aKOHOM pacrpecieHuUs

OOIIENH)KEHE | BBIYUCIUTE | HA METOJIOM 00paTHOU (pyHKIIUU. (Hampumep, «KOTUYECTBO 3asBOK 3a

PHBIE 3HaHUS, | JIBHOU yvemano | A. Halitn yHKIIMIO pacripenesieHusl | 9ac») B mporpamme Ha Python.

METO/IbI TCXHUKU U | 6neHue | F(X)= ffoo f(b)dt. A. CoCcTaBUTh CITUCOK 3HAYCHUI

MaTeMaTH4eC | NPOrpaMMu | nocied | g CreHepupoBaTh CIlydaifHoE THCIIO T CIIy4ailHOM BEJIMYMHBI U

KOTO aHaNu3a | POBAHUSA HA | 06AMEN | ys napHoMepHOTo pacTpenenenns Ha | COOTBETCTBYIOUIMX UM BEPOATHOCTEH.

u 6a30BOM bHOCIU | orpeske [0,1]. B. I/IcnonbsgBaTb (GYHKITUIO

MOJICJIMPOBaH | YPOBHE. C. Pemmts ypasHemue F(x)=r random.choices() wim anamor s

s, OTHOCHTENBHO X TeHepaIuy BEIOOPKH Ha OCHOBE

TEOPETUYECKO D. V6emutbes, uto  dymkuus | S3AAHHBIX BEPOSTHOCTEH.

ro u pacripe/ieNeHus F(x) cTporo C. HpOBepI/ITE,, dTO CyMMa

SKCIIEPUMEHT MOHOTOHHA W HEIpepbIBHa Ha 00acTy | BEPOATHOCTEH paBHa 1 (c yu€tom

ITBHOTO OTIpE/IETEHNIS. JOTTYCTUMOM TTOTPEITHOCTH ).

HCCIEIOBaHU OTBer: D. [Ipoananu3upoBarh NOJYy4YEHHYIO

1B ‘ ‘ ‘ ‘ ‘ BBIOOPKY (HampuMep, MOCTPOUTD

npodeccruoHa Koo TUCTOrPaMMYy UJTU BBIYUCIIUTE CPETHEE).

JIbHOM ‘ D ‘ A ‘ B ‘ C ‘ OtBer:

NEeSTENIbHOCTH \ \ \ \ \

Kirou:
A Jc B [D |

Tema 9. OIIK-1. NOIIK-1.1. | 3a0anu | 9.Kakoe 3 nepeyrcieHHbIX 9.ITouemy npu aBTOMaTHU3ALUU IToBbIICHH
ITporpammu | CniocoGen 3HaTh A MIPOrpaMMHBIX CpeJICTB Haubosee BbiuncieHuit B Python npeanourenue blii (3-5




bIC MIPUMEHSTh OCHOBBI KOMOUH | 11e1eco00pa3HO UCIOIb30BaTh AJIs yacto otaaéres oubnuorexkam NumPy u | MHHYT)
CpeacTBa €CTECTBEHHOH | MaTeMaTHK | upogaH | OBICTPOI aBTOMATU3aIlMK YHCICHHBIX | SciPy, a He CTaHAapTHBIM CITUCKAM U
TUISE ay4Hble U U, QU3UKH, | HO20 pacuéroB (HarpuMep, pereHus BCTPOEHHBIM (pyHKLIUAM?
aBTOMaTH3a | oOmiemHkeHe | Boramciute | muna, | CJIAY wim noctpoenus rpadukos) A. TTotromy uro NumPy u SciPy
11707 pHbIE 3HaHUSA, | JIbHOM npeono | CTYJEHTOM, HE UMEIOIIUM TITyOOKOro | paboTaroT MeJieHHee, HO TOYHee.
BBIYHCIICHH | METOJIBI TEXHUKUA U | 1@eaio | ONBITA IPOTPAMMUPOBAHUS? B. IloToMy 4TO OHU 00ECTIEYHBAIOT
. MaTeMaTH4ec | IporpamMMmu | wue A. C++ ¢ oubnmorekoii Eigen a3 dexTuBHYIO paboTy ¢
Koro aHanmmu3a | poBanusi Ha | eébi60p | B. MATLAB miu GNU Octave MHOTOMEPHBIMHA MacCUBaMU U
u 0a30BOM oonozo | C. AccembOep x86 COZIEpKAT ONTUMHU3UPOBAHHbIC
MOJICTIMPOBaH | YPOBHE. npasun | D. TexctoBblii penakrop Notepad YUCJICHHBIE aJITOPUTMBI.
us, bHO20 Ortgert: B. C. IToromy 4TO CTaHIApPTHBIE CIIHCKHU B
TEOPETUYECKO omeem | OOOCHOBaHHE: Python He MoryT XpaHUTh YHCIA C
ou aus MATLAB u ero OecriarHbslii aHaJIOr | IUIABAFOLIEH TOYKOIA.
IKCIIEPUMEHT npeono | GNU Octave pa3paboraHbl D. [lotomy uTo ncnonszoBanue NumPy
AJILHOTO JHCeHHbl | CTICIUAIIBHO JJISl MH)KEHEPHBIX U 0053aTeNBHO 0 3aKOHY IIPU HAYYHBIX
HCCIIEIOBAaHU X. HAyYHBIX BbIUUCIeHUH. OHH pacuérax.
B MIPEIOCTABIISAIOT BHICOKOYPOBHEBBII OrtgerT: B.
npodeccuona CUHTAKCUC, BCTpoeHHbIe PpyHKImu it | O6ocHOBaHHE:
JTBHOU JMHEWHOU anreOpsl, bubnuoreku NumPy u SciPy
NEeSITeTbHOCTH nuddepeHpoBanus, peanuzoBanbl Ha C/Fortran u
WHTErPUPOBAHUS, BU3YAIU3AINH U UCTIONB3YIOT BEKTOPU30BAaHHBIE
JpyTUe HHCTPYMEHTBI, TIO3BOJISIFOIME | ONIEPAIlH, YTO JIETAET BHIYUCICHUS
BBITIONTHSTH CIIOKHBIE PACUETHI 3HAYUTENIBHO ObICTpEE U y100HEee 10
OYKBaJIbHO B HECKOJIBKO CTPOK KO/1a. CpaBHEHHIO C IIUKJIAMH TI0
DT0 Nenaet ux UaealbHBIMU TS cTa”aapTHBIM criickam Python. Kpome
oOyueHus u ObICTPOIl aBTOMaTH3aluu | Toro, SciPy cogep uT roroBble
0e3 HeOOXOAMMOCTH YTITyOJIATHCS B peann3ainuy METOI0B JIMHEHHOM
HU3KOYPOBHEBOE MPOTPaMMHUPOBAHUE, | alreOpbl, ONTHMH3AIH,
Kak B cinydae C++ unm accembiepa. UHTETPUPOBAHUS U APYTrUX 3a1ad, YTo
KPUTUYECKH BXKHO NIl aBTOMATU3AIUN
HayYHBIX U MH)KCHEPHBIX PacuETOB.
10 | Tema 9. OIIK-1. NOIIK-1.1. | 3a0anu | 9.Kakue u3 nepeyncieHHBIX 9.Kakue u3 cnenyromux yreepxkaeHnii | [loBblmeHH




[Iporpammu
bIC
CpeacTBa
JUTS
aBTOMAaTH3a
1
BBIUHCIICHU

v

H.

Cnocoben
MIPUMEHSITh
€CTECTBEHHOH
ay4HbIE U
o0lLIenHXEHE
pHBIE 3HAHUS,
METOIBI
MaTeMaTH4iec
KOT'0 aHajIu3a
u
MOJICTTUPOBaH
Hsl,
TEOPETUYECKO
rou
AKCIIEPUMEHT
aJILHOTO
HCCIIEIOBAHU
B
npodeccrona
JIBHOM
JEATEIbHOCTH

3HaTh
OCHOBBI
MaTeMaTUuK
U, QU3HKH,
BBIYMCIINTE
JILHOM
TEXHUKHU U
MpOrpaMMu
pOBaHUs Ha
0a30BOM
YpPOBHE.

K
KOMOUH
upoeam
HO20
muna,
npeono
nazaro
wue
86100p
HecKoJl
bKUX
omeem
06 U3
npeono
JHCEHHDL
X

MIPOrPaMMHBIX CPEJICTB MOIXOIAT JIJIs
aBTOMATH3aIMH YUCICHHOTO PEIICHUS
3a/la4l MOJAEITUPOBAHUS JBUKCHUS
Teja Mo ACHCTBUEM CHUJIBI
(Hanpumep, CBOOOTHOTO MAJIEHUS C
y4€TOM CONPOTHUBIICHHS BO3yXa) Ha
YPOBHE BY30BCKOT'0 Kypca o01ein
¢buzukn?

A. Microsoft Excel ¢ ucnons3oBanuem
(bopmyn U AUarpamMm

B. A3pik Python ¢ Oubnuorexamu
NumPy u Matplotlib

C. TekcToBblit iporieccop Microsoft
Word

D. Cucrema koMIbIOTEpHOI
marematuku MATLAB

E. Komnunsitop si3bika accemOnepa
NASM

OtBer: A, B, D

O6ocHoBaHMeE:

A: Excel mo3BossieT peaan3oBarb
MPOCTHIE YHCICHHBIE METOIbI
(Hammpumep, Metoa Diinepa) ¢
TIOMOIIIBIO sSTYeEK U HOPMYJI, a TAKKE
BU3YaJIM3UPOBATh PE3yIbTaThl —
9TOTO JIOCTaTOYHO /ISl YIeOHBIX 33124
1o gusuke.

B: Python ¢ NumPy (an1s1 maccuBoB u
BeIYKMCIeHH ) 1 Matplotlib (st
rpaduKOB) — TOMYIISAPHBIA,
OecraTHBINA U THOKUN UHCTPYMEHT
JUIsS aBTOMATHU3alluU pacu€ToB U
MOJICITMPOBAHUS THHAMHYECKIX

BEPHBI ITPU BHIOOPE MPOTPaMMHOIO
CpelcTBa /il aBTOMAaTU3aluu
BBIYHCIICHUI B YICOHOU WU
HCCIIeI0BATENBCKOM padoTe?

A. Uewm BbIllIe ypOBEHb a0CTPaAKIIUH
sI3bIKa, TEM IPOIIE PEATN30BaTh
MaTeMaTUYECKUN alnroputm 6e3
OLIMOOK.

B. Ucnonp3oBanue
CHEIMAM3UPOBAHHBIX OMOIMOTEK
(mampumep, SciPy, LAPACK)
MIOBBIIIIACT TOYHOCTh U HAAEKHOCTD
BBIYMCIICHUM.

C. JI10060#1 S3bIK IpOrpaMMHUPOBaHUS
OJIMHAKOBO 3(PPEeKTUBEH IS peLICHUS
3a/1a4 JUHEIHON anreOphl.

D. OTkpbIThIE TPOTPaMMHBIE CPEICTBA
(marmpumep, Python, GNU Octave)
MO3BOJIAIOT MIPOBEPSTH U
MOTH(DHUIIMPOBATH HCXOTHBIA KOJT
UCTIONB3YEMBIX allTOPUTMOB.

E. [1ns Bcex BBIUMCIUTENBHBIX 33724
00513aTeNTFHO UCIOJIb30BaTh TOIBKO
KOMITHJIMPYEMBIE SI3BIKU, TAKUE KaK
C++.

Otser: A, B, D

O6ocHoBaHueE:

A: BeicokoypoBHeBbie s13b1kH (Python,
MATLAB) ckpbIBaloT AeTanu
yIpaBIEHUS MAMSThIO U TUTIAMH,
TTO3BOJISISI COCPEOTOUYUTHCS Ha
MaTeMaTHYeCKOH JIOTUKE, YTO CHIXKAET
BEPOSITHOCTh OUTHOOK.

pIi (3-5
MHHYT)




CHCTEM.

D: MATLAB u3HauanbHO
pa3pabatrbIBaJICS ISl UHKEHEPHBIX U
HAYYHBIX BBIYUCICHUH U COACPIKUT
BCTPOEHHbIE (DYHKIMU IS PELICHUs
muddepeHIMaIbHbIX YPaBHEHUH], YTO
JieJIaeT ero UJ1eabHbIM JJIs
MOJICIIMPOBAHUS (PU3HMUECKUX
IIPOLIECCOB.

B: Cnenmnanu3upoBaHHbie OMOINOTEKH
peanr30BaHbl ¢ Y4ETOM YUCIEHHON
YCTOMYHMBOCTH, ONITUMHU3AIINH U
MIPOBEPEHBI COOOIIECTBOM — 3TO
KPUTHYECKH BXKHO ISl KOPPEKTHOCTH
pe3yIbTaTOB.

D: OTKpbITOCTh HCXOIHOTO KO/Ia
CIOCOOCTBYET MPO3PAYHOCTH,
00YyYCHHIO U aJjanTallid HHCTPYMEHTOB
0JT KOHKPETHBIC 33]]a91, 9YTO OCOOECHHO
[IEHHO B yueOHOU U HAYyYHOU cpefe

11

Tema 10.
Brranciaenun
€ 3HaUCHUH
GyHKIHH.
HuTepnons
us 1
arnmnpoKCUM
arus.

OIIK-
1.Crocoben
MIPUMEHSTh
€CTECTBEHHO
HayYHBIC U
OOIIIEHKEHE
pHbBIC 3HAHUS,
METO/IbI
MaTeMaTH4ec
KO0 aHaym3a
u
MO/JICITUPOBAH
us,
TEOPETUYECK
oro u
IKCIECPUMEHT
aIBLHOTO
HCCIIEI0BAHT
1B
npodeccruona

HOIIK-1.2.
YMeTh
MIPUMCHSIT
€CTECTBEHH
OHAYYHBIE U
OOIIIeMHKEH
epHBIC
3HAHUA,
METOIBI
MaTeMaTHue
CKOT'O
aHajgu3a u
MOJIETTUPOB
aHus,
TeopeTHuIec
KOI'0 U
SKCIIEPUMEH
TaJILHOTO
HCCIEN0BaH
U B

Pacuem
Has
3a0ayva

10.ITpu HarpeBaHUH METAJTMIECKOTO
CTEPIKHS €TO0 JUIMHA YBEINYHBACTCSI.
[To pe3ynbraraM 3KCrieprUMeHTa
MIOJTyYEHBI CIIeIYIOIINE TaHHbBIE:
e 1npu temneparype 200C mpmHa
crepxknst — 100.0 cm
e 1pu temmneparype 60oC —
100.4 cm
Onenure MHy crepxHs npu 400C,
WCIIOIB3YS JINHEHHYIO
WHTEPIOJISIIHIO.
Pewenue:
Ucnonsizyem dhopmyny TUHEHHON
WHTEPIIOSIIINN:

L=L1+ 2222 (T-T1)
rae T1=20, L1=100.0, T»=60,
L,=100.4, T=40

100.4—100.0
60-20

L=100.0+

10./1;151 OLICHKH 3aBUCUMOCTH
HanpspokeHus U ot Toka [ B
INEKTPUYECKON LIENIN IIPOBEACHBI 1BA
U3MEPEHMUS:

e 1pu [=1 A nanpspkenune U=2.1

B

e 1pul=3A—U=59B
[Ipeanosnaras TMHENHYIO 3aBUCUMOCTD
(3axoH Oma), annpoKcUMupyire
conpoTuBiieHHe pe3ncropa R o atum
JTAaHHBIM.
Pewenne:
ITo 3akony Oma U=RI. Ilpu nuneiinoin
ANIPOKCUMAIIUN YEPE3 HA4aJIo
KOOPJMHAT HAKJIOH IIPsAMON 1aéT R.
Hcnonws3zyeMm cpenHee 3HaYCHUE:

U,_y 5.9-2.1 3.8
R~ L= = 7 =19Q

I—1, 3-2

OtBet: R=1.9 Q

Bbicokuii (5-
10 munyT)




= 04
JBHOM npodeccuo X(40-20)=100.0+
eSATEJIbHOCT | HAJbHOM
A X-20=100.0+0.2=100.2 cm
" TSI TeLHOC
TH. Orser: 100.2 cm
12 | Tema 11. OIIK- HOIIK-1.2. | Pacuem | 11.Teno qBMKETCS MO MPSIMOM. 11.Cuna, neiicTByroIIas Ha TEJIO, Boicokmnii (5-
Yucnennoe | 1.Cnocoben | Ymers Has H3BeCTHBI €r0 KOOPAMHATHI B MEHSIETCSI CO BPEMEHEM I10 3aKOHY, 10 MmuHyT)
muddepenin NPUMEHATH PUMEHATH 3a0a4a | MOMEHTHI BPEMEHHU: 3a/ITAaHHOMY TaOJIUIICH:
UPOBAHUE U | ecTECTBEHHO | €CTECTBEHH o t=lc:x=3m o t=0c:F=2H,
WHTCTPUPOB Hay4YHBIC U OHay4YHbBIC U o t=2c:x=7M. e t=2c: F=6H.
aHue OOIIEHHKEeHe | OBIIEHHKEH OneHuTe CKOPOCTh T€Jla B MOMEHT Onenure paboOTy CHIIBI HA OTPE3KE OT
DHBIC 3HAHNUS, | epHBIC t=15cc TOMOILLBIO (hopMyibl t=0 no t=2 ¢, cuuras, 4To NmepeMelIeHre
METOIBI 3HAHMS, [EHTPAITLHOU Pa3HOCTH. POIOPIIMOHAEHO BpeMFeHH (t.e.
MaTeMaTHYeC | METOb! MO>XHO HHTETPUPOBATH (t)v o t),
Pemenwe: UCTIOJIB3YS METOJI TPATICIIHIA.
KOT0 aHaJIM3a | MaTeMaTH4e
LenTpanpHas pa3HOCTH AJIS Pemenue:
" CKOTO . 2
TIPOU3BOTHOM: ~
MOJICTTUPOBAaH | aHaJIN3a U Pabora A fo F(ydt
us, MOJIETIUPOB v(t) = x(t+h)—x(t—h) Ilo popmyre Tpanermii:
TEOPETUYECK | aHWUs, - 2h e "o
oro u TEOPETHYEC A= — (F(a)+F(b))= —— (2+6)=1-8=8
3xecs h=0.5¢c, t—h=1c, t+h=2c¢ z z
AKCIIEPUMEHT | KOTO U N ’ Jx
QITBHOTO IKCIIEPUMEH 3
1.5) = == =2 =4 w/c :
HCCJICIOBAHU | TaJIbLHOTO v(1.5) = 2 %05 1 Ortser: 8 JIxx
SIB Hcclaeq0BaH Ortser: 4 M/C
npodeccuona | us B
JTBHOM npodeccuo
JEeSTeNbHOCT | HaJbHOU
" JESTEILHOC

TH.




13 | Tema 12. OIIK- NOIIK-1.2. | Pacuem | 12.]1a pesuctopa R=2 Qu U =3 Q | 12.Ilpu cmemuBanuu AByX pacTBOPOB Broicokmii (5-
Mertobl 1.Criocoben | YmeTh Has COEMHEHBI MTApaJUIENBHO U nonyuwiu 10 1uTpoB cmecH, 10 MmuHyT)
peleHus IPUMEHSTH IPUMEHSTH 3a0a4a | MOJKIIOYEHBI K UCTOYHUKY coaepxkareit 30% kuciotel. [lepBbiit
CHCTEM CCTECTBEHHO | eCTeCTBEHH Hanpsbkenusa U=6 B. Mcnonb3ys pactBop conepkuT 20% KUCIIOTHI,

o T 0
TMHEHHBIX | yavuppie n OHay4HbBIE 1 3akoHbl Kupxroga, cocraBbre u BTOpOi — 50%. CKOJIBKO JTUTPOB
anredpaunye OGIeHIKe e | OBIMICHIDKEH pemmf CI/IICTeMy ypaBHEHHUI J1d KaXJI0TO paCTlioga OBLTO
CKUX _ | pubie 3Hanms, | epHble TOKOB |1 1 |2 1epes kaxabii pesuctop. | ucnonb3osano? CoCTaBbTe U peiuTe
ypaBHEHUM Haiinure 3nauenus |1 u lo. CUCTEMY JINHEWHBIX YPAaBHEHUI.
METO/IbI 3HAHUA,
Pewrenue: Pewenue:
MaTeMaTuyec | METOJIbI N
[To 3akony Oma: [Tycth X — 00BEM MEpBOTO pacTBoOpa, y
KOT0 aHaJIM3a | MaTeMaTH4e — Broporo.
u CKOTO U_e6 U _6 .
li=— =2 =3A; = —=2=2A | Cucrema:
MOJIETTMPOBAH | aHajIu3a u Ry 2 U, 3
us, MOJIETTUPOB x+y=10
TEOpeTHYECK | aHus, Cucrema ypaHenwuii (o Kupxrody): 02x+05y=03%10 =3
oro u TeOpeTHIEeC
SKCIIEPUMEHT | KOTO U 2L =6 [ =3 W3 nepBoro ypaBaenus: x=10—y.
AJIbHOI'O 3KCIIEPUMEH {3 11 -6 = { 11 _9 IToncraBum BO BTOpOC:
UCCJIEIOBAHUA | TAJILHOIL'O 2 2 02(10—y)+05};3$2_02y+05y:3 =0.
3y=1=y=103=3.33
B Hccaea0Bal Otser: h=3 A, =2 A y y=
npodeccruona | us B
. _ 10 _ 20_
JBHOM npodeccro Torma x=10— — = =-<6.67
JEeSATEIbHOCT | HaJIbHOU OtBer: nepBoro pactsopa — 6,67 1,
u NEeSATENBHOC BTOporo — 3,33 i
TH.

14 | Tema 13. OIIK- NOIIK-1.2. | Pacuem | 13.1lpu ucnbpITaHUU NPYKUHBI 13.Temneparypa T (B °C) B xoze Breicokmii (5-
Pemenne 1.Criocoben | YmeTh Has YCTaHOBJICHO, YTO €€ y/NIUHEHHE X (B | XMMHYECKOW peaKIu yIOBICTBOPSET 10 MmunyT)
HEJIUHEWHEBI MIPUMEHATH MIPUMEHATH 3a0ava MCTan) noa ,Z[CI>'ICTBI/ICM CHIJIBI YPaBHCHHUIO:

X eCTECTBEHHO | eCTeCTBCHH ONHUChIBAETCS ypaBHeHHeM: SX+2x°=3 | e%17=2

ypaBHEHUH HAyYHBIE 1 OHAYYHBIE U Haiigute ynnuHeHne npyKUHBI Onpenenure TeMiiepaTypy peaKkiuu,
c OGLUCHIKEHE | OGIICHIKCH (TTOJIOXKUTENbHBIN KOPEHb), UCIIOJB3YS | IPUMEHUB noravpnchHpOBaHHe
OJIHUM METOJ OJICTAHOBKH WX (TeopeTnyecKkuit METON), U KaK 9TOT




HEU3BECTHBI | pHbIE 3HAHUSI, | EpPHBIE rpadUyecKyro OLEHKY (I0CTaTOYHO PEe3yNbTaT MOYKHO HUCIIOJIb30BATh IS
M METObI 3HaHUs, HAUTH HpI/I6JII/DKeHI/Ie C TOYHOCTBIO 10 HaCTpOfIKH JIaGOpaTOpHOFO TepMOCTaTa.
MaTeMaTH4eC | METOJbI 0,1 m). Pemenue:
KOI'O aHAIM3a | MaTeMaTHue Pemenwe: [Iponorapudmupyem ode yactu:
. 0.693
u CKOTO szeo6pa3yeM YPaBHCHHC: 0.1T=In2=0.693=T=—— ~ 6.93°C
2X“4+5x—3=0 '
MOJICTTUPOBAaH | aHaIu3a u P
eIIUM KBaJIpaTHOE ypaBHEHUE:
us, MOJEIINPOB P yp Otget: T=6.9-C
TEOPETUYECK | aHUA
p ’ = —54/25424 _ —54/49 _ -54+7
oro TEOopeTHYIeC 2 2 "
SKCIIEPUMEHT | KOTO U
. 2
JIbHOTO IKCIICPHMCH [1onoXUTEIBHBINA KOPEHB: X= ZZO.S M
WCCJICIOBAaHU | TaJbHOTO
1B UCCICIOBAH Otser: x=0.5 M
npodeccuona | us B
JTBEHOM npodeccro
JEeSITeNIbHOCT | HaJbHOU
u JeSITeNIbHOC
TH.

15 | Tema 14. OIIK- NOIIK-1.2. | Pacuem | 14.Pemute cucTeMy HETMHEHHBIX 14 .HaiiguTe TOUKy niepeceueHus Broicokmii (5-
Pemenne 1.Criocoben | YmeTh Hasl YpaBHEHU: apaboIsl y=Xx2 1 mpsMoit y=2x+3, 10 MmunyT)
CHCTEM IPUMEHSATH NPUMEHSATH 3a0ava {xz =y=5 PELINB COOTBETCTBYIOIIYIO CUCTEMY
HCIMHCHHBL | ecTECTBEHHO | €CTECTBEHH x=y=3 YPaBHCHHU.

X HAy4YHbIC U OHAYYHbIE U Pemenue:
YPaBHEHHH | (o onmxene | obuIeHHKeH Perrenue: M3 BTOpOro ypaBHEHUS [IpupaBHHBaEeM MTpaBbIC YACTH:
2— 2 _
—3— =2X+ —2x—3=
pHBIC 3HAHWSA, | EpHBIE BBIPA3UM Yy=3—X U MIOJICTaBUM B Xe=2X+3=Xx"—2x—3=0
METOJbI 3HaHUs, TIepBoc:
x2+(3—Xx)=5=2>x2—x+3=5=x2—x%x—2=0 _2%v4at12 244 =3 y,=—]
MaTeMaTHudeC | METOJbI X= > == =>X1=9, X2o=
KOTO aHaJIM3a | MaTeMaTH4e Haxomuwm y:
Pemraem kBagpaTHOE ypaBHEHHE: 9
u CKOTO e 1pu X=3: y=3=9
MOJIETIMPOBAaH | aHaIu3a U e 1pu x=—1:y=(-1)*=1




us, MOJIETIUPOB - 13V/1+8 _ 143 xe =2 xo=-1
- - 1= &6 X2= "
TEOPETHYECK | aHUs, 2 2 Otset: (3;9) u (—1;1)
Oro u TEOpEeTHYEC
Haxonuwm y:
JKCIIEPUMEHT | KOT'O U
e 1pu X=2: y=3-2=1
aJIbHOIO JKCIIEPUMEH
e 1puX=—1:y=3—(—1)=4
HCCIENOBAHU | TAJBHOTO
1B HCCIIEI0BAH
A Otset: (2;1) u (—1;4)
npodeccuona | us B
JTBHOM npodeccuo
JEeSATEIbHOCT | HaJIbHOU
u JEeATEIbHOC
TH.
Kpumepuu oyenusanus ouaznocmuyeckoii pabomot.
Ouenka Kpurepum oueHnBanus

OTJINYHO ot 90 1o 100 % npaBUIBLHO BHINOIHEHHBIX 33AaHUI

XOpouo ot 70 1o 89 % npaBUIIbHO BBINOJHEHHBIX 3aJaHUN

Y/10BJIETBOPUTEILHO oT 50 10 69 % npaBMIBHO BHITIOJHEHHBIX 3aJaHUN

HEYI0BJeTBOPUTENbHO | MeHee 50 % mpaBHIIbHO BBIMOJIHEHHBIX 33JaHUN




