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1. IlepeuyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4eHUsl N0 JUCIUIIUHE, COOTHECEHHBIX €
IUIAHMPYEeMBbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrpaMMbl
(c opuenmayueii Ha Kapmol KOMNemMeHyuti)

B pe3ynbraTe ocBoeHus 00pa30BaTeIbHON MPOrpaMMbl 00YUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Pesynbrarsl 00yueHus

dopmupyemast KomnereHuus (c
yKa3aHHUEM KoJa)

[Ipumeu
aHue

3Hanus | 3HaTh OCHOBHEIC 3aKOHEI OIIK-3 — crmocoOHOCThIO UCIIOJIB30BATH,
JUCHUITIIINHBI «HucaeHHbIE OCHOBHBIE 3aKOHBI
METOAB» U COBPEMCHHBIC €CTECTBEHHOHAYYHBIX JTUCLUIUINH U
UH(OPMAITHOHHO- COBpPEMEHHBIE HH(POPMALMOHHO-
KOMMYHUKAIMOHHDIC TEXHOIOTHH. KOMMYHUKAI[MOHHBIE TEXHOJIOTHH B

poeCCHOHAIBHON JESATEIBHOCTH.
3HaTh OCHOBHbIE IPUHLUIIBI [1K-23 — cnocoOHOCThIO TPUMEHSTD
YHUCJICHHBIX MCTOJOB B CHCTEMHBIN MOAX0J U MaTeMaTHUeCKIe
(hopManM3aLMK peIICHHs METOABI B (popManu3anuy peneHus
MIPUKJIATHBIX 33]1a4. NPUKIA/HBIX 387134,

YMmenus | YMeTb NpuMeHsTh B OIIK-3 — crmocoOHOCTHIO HCIIOB30BATh
podecCHOHATLHOM JISATEIIBHOCTH | OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
COBpEMEHHbIE MHPOPMALMOHHO- | AMCLUIUINH U COBPEMCHHBIC
KOMMYHUKAIIMOHHBIC TEXHOJIOTHUH. I/IH(bOpMaHHOHHO'KOMM}’HI/IKaHHOHHHe

TEXHOJIOTUH B TPOPECCHOHATLHON
JIeSITeIIbHOCTH.
YMeTb pazpabaThiBaTh TUIIOBBIC I1K-23 — cnocoOHOCTBIO MPUMEHSITh
aJITOPUTMBI Ha OCHOBE CUCTEMHOTO | cCTEMHBIN MOAX0] U MaTeMaTHUECKHE
IIOIXOAa M MATCMATHICCKUX METOAbI B (popManu3aluy peueHus
METOOB B (hopMaJTu3aIiuu NPUKJIa/HBIX 3a/1a4.
pelIeHMs TPUKIIAIHBIX 33]1a4.

Brnanenus Bnanets MeToauKOM OIIK-3 — cnocoGHOCTHIO

(HaBBIKM /| MCTIOIB30BAHUSA OCHOBHBIX 3aKOHOB| HCIIOIH30BaTh OCHOBHBIE 3aKOHBI

OIIBIT JUCITUITIINHBI «Yucineyubie €CTCCTBCHHOHAYYHbIX JUCHUIIINH N

ACATCIIbH | MEeTOABDY U COBpPEMEHHBIX COBPCMCHHBIC I/IH(i)OpMaHI/IOHHO-

OCTI/I) PIH(I)OpMElI.IPIOHHO- KOMMYHHKAIIMOHHBIC TCXHOJIOTHU B

KOMMYHHUKAIIHOHHBIX TEXHOJOTHI
B IpodecCuOoHaTbHON
JesITeTbHOCTH.

poecCUOHATLHOMN 1EATEIbHOCTH.

OO6nanaTh ONBITOM NPUMEHEHUS
OCHOBHBIX METOJJOB CHCTEMHOTO
M0/IX0J1a 1 MAaTEMaTHYECKUX
METOJIOB B (hopManu3aru
pelIeHns IPUKIAIHbIX 3a1ad.

[1K-23 — cnocoOHOCTBIO TPUMEHSTh
CHCTEMHBIH TTOAX0]T 1 MaTeMaTHIECKUE
METObI B (pOpMaTH3aMK PELICHUS
MPUKIIAJIHBIX 33/1a4.




2. Heab 1 MeCTO TUCHUNJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOorpaMMbl

Jucnunimaa «Huciennvle Menmoosl» OTHOCUTCS K 6apuUamueHoll 9acTy.

Jucnuminza usyyaercst Ha 4 kypce B 1 ceMecTpe.

Llenpro OCBOCHHMS AMCIMIUIMHBI SIBJISICTCS OCBOCHUE OCHOBHBIX NPHHIMIIOB YHCICHHBIX METOJOB B
dbopmanuzauy perieHus MPUKJIAAHBIX 3a/1a4, YMEHHE pa3padaTbiBaTh THIIOBBIE aIrOPUTMBI HA OCHOBE
YHCIIEHHBIX METOAOB (HOPMANTM3ALUK pEIICHHUs NMPHUKIAJHBIX 3a/ad C YY4E€TOM OCHOBHBIX TpeOOBaHMIA
MH(POPMALIMOHHOM 0€30MacHOCTH, CIenU(UKH IPEAMETHON 00IaCTH.

Jlns oCBOGHHMSI TUCHUIUIMHBI HEOOXOIUMBI KOMIIETCHIIUH, C(OPMUPOBAHHBIE B paMKaxX H3Y4EHHS
clenylommx gucuuiuimH:  «Matematukay, «Maremarndeckuil - aHanmm3y, «/luddepeHunanpabie
ypaBHEHHs»,  «BBIUMCIUTENBHBIE  METOABI M IPOrPAaMMUPOBAHUE, «Mudpopmatuka u
IPOTrPaMMHPOBAHHE.

3. Coaepxanue padoueil mporpamMmbl (00beM JUCHUILUINHBL, THIIBI M BU/IbI Y4eOHBIX 3aHATHI,
yueOHO-MeToAuYecKoe odecnevyeHne caMoCTOATEIbHO padoThl 00y4aK0IIMXCH)

Copepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxennn Ne 1.



4, @DoH/ OLIEHOYHBIX CpeacCTB MO TMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIMIA C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHUS B NPoOLIECCe OCBOEHUS
o0pa3oBaTte/ibHOI NporpamMmmel. OnucaHue Noka3aTeseil 1 KpUTepUeB OLlEHUBAHUSA
KOMIIeTeHIHi1 HAa Pa3JIM4YHbIX 3TaNax UX (POPMHUPOBAHUS, ONIMCAHUE KA OLlEHNBAHUSA

OIIK-3 — ¢cnocoOHOCTBIO MCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTCCTBEHHOHAYYHBIX TUCHUILIUH

U COBpPEMEHHbIE WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B  TPO(ECCHOHATBLHOM
JIEATENBHOCTHU.
Otan [Inanupyemsie Kpurtepuu onieHuBaHUsI pe3ynbTaTOB 00Y4YeHUs
(ypoBeHb) pe3yIbTaThI
OCBOEHUS o0yueHus
KOMIIETEHI] MoKa3aTenu
un ;OCTI/I)KCHI/IH 2 («He 3
YIOBJIETBOPUTEND | («YJOBIETBOPUTE 4 («Xoporio») 5 («OtamynO»)
3aJaHHOTO
ypOBHS HOY) JIEHOY)
OCBOEHUS
KOMITCTCHITHH)
IIepBb1it 3Hath OCHOBHBIE | OTCYTCTBHE Henonnsle Cdopmuposannsie, | ChopmMupoBaHHbBIE
JTan 3aKOHBI 3HAHUU MIPEJICTaBICHUS HO coAeprKaliue CHCTEMaTH4YeCcKue
(YpoBeHb) | AMCLUIIMHBI WK 00 OCHOBHBIX OTJIeIbHbBIE IIpeCTaBICHUs 00
«YucneHnsle (parMeHTapHbIE | 3aKOHAX MPOOEITBI OCHOBHBIX 3aKOHAX|
METOBI» U | IpeICTaBICHUS JUCTIUTUTAHBI NPEICTaBICHUS 00 | AUCLUIIIMHEI
COBpEMEHHBIE 00 OCHOBHBIX «YucneHHpie OCHOBHBIX 3aKOHax | «YHCIeHHBIE
I/IH(I)OpMaHI/IOHHO 3aKOHax METOAb» U JTUCILUATIIINHBI METOIBI» U
- JUCIUTUTAHBI COBpPEMEHHBIX «HucnenHsie COBpPEMEHHBIX
KOMMYHHMKAIUOH | «YucneHHbIe WH(GOPMAITMOHHO- | METOJIBDY U nH()OPMAITMOHHO-
HBIC TEXHOJIOTUH. | METOABDY U KOMMYHUKAIIMOHH | COBPEMEHHBIX KOMMYHHKAIIHOHH
COBPCMCHHBIX BIX TEXHOJIOTHSIX WH(POPMAITUOHHO- BIX TCXHOJIOTHAX
nHGOPMALMOHHO KOMMYHHKAIMOHH
- BIX TEXHOJIOTHSIX
KOMMYHHKAIINOH
HBIX
TEXHOJIOTHAX.
Bropoit YmeTs: OtcyrcTBHE B nenom B nenom CdopmupoBanH
aTal MPUMEHSTH B YMEHUH nin YCIELIHOE, HO HE | ycremHoe, HO 0€ yMeHHe
(ypoBenb) | mpodeccuoHans | ¢pparMeHTapHBIE | CHCTEMaTHYECKOE coepIKaIiee MIPUMEHSTH B
HOM YMEHHUS UCTIOJIb30BaHHE OT/IEIbHbIC npodeccuoHalb
NeSITeNbHOCTH MIPUMEHSTH B Ha MPaKTHKE NpPOGEHI B HOH
COBpEMEHHBIE npodecCHOHANBH | YMEHHUS HCIIONB30BAHMN Ha | ACATCIPHOCTH
WHPOPMAILTMOHHO | O JAEATEILHOCTH | PUMEHSTH B COBpEMEHHBIE
- COBpPEMEHHbBIE npodeccuoHanbH HPAIKTHRE yMEHHE UH()OPMALIOHH
KOMMYHHKAIIMOH | HHPOPMALMOHHO | OW JAEATEILHOCTH TPUMCHATD B o-
HbIE TEXHOJIOTUH | - COBpEMEHHbBIE 1V1p odeccroHaNLHO KOMMYHUKAIINO
KOMMYHMKAIIMOH | MHpOpManuonHo- | 1 ACATCIPHOCTH HHBIE
HbIE€ TEXHOJIOTHH. | KOMMYHHUKaIoHH | COBPCMCHHBIC TEXHOJIOTUH.
bI€ TEXHOJIOTMH. MH()OPMALHOHHO-
KOMMYHHKAIMOHH
bI€ TEXHOJIOTHH
Tperuit Buaners: OtcyTcTBHE B nenom B nenom VYenemHoe u
aTan METOJIUKOI U BIIA/ICHUS WK YCIENIHOE, HO HE | yCIENIHOE, HO CHUCTEMAaTHYECKOe
(ypoBeHb) | ombITOM (parMeHTapHOE | CUCTEMATUYECKOE | comeprkaliee NIPUMEHEHUE
WCIIONIBb30BaHMUs | BIAJCHUE NpUMEHEHHUE OT/IEbHbIE METOAMKH U
OCHOBHBIX METOJINKOH U METOJIUKU U OIIBITA




3aKOHOB OTIBITOM OITBITA npoOeIbI HCTOJIb30BAHUS
JCTTUTUTAHBI WCTIOJTb30BaHUS UCTIOJIb30BaHHUS IpPUMEHEHHE OCHOBHBIX
«Yucnennnie OCHOBHBIX OCHOBHBIX METOJMKHU U ONbITa 3aKOHOB
METOABI» U 3aKOHOB 3aKOHOB HCIIONb30BAHMUS JMCIUTUTAHBI
COBpPEMEHHBIX JCTIUTUTAHBI JUCTIATUTAHBI OCHOBHBIX 3aKkomop | «HHCICHHBIE
nHpOpMAaMOHHO | «YucineHHbie «Yucnennsie MCIIATUTHHbL METOBI»
- METOJIBD) U METOJIbI» H «UHcIeHHbIE COBpPEMEHHBIX
KOMMYHHKAIIMOH | COBPEMEHHBIX COBpEMEHHBIX METOIED U MHQOPMAaIIMOHHO-
HEIX TEXHOJIOTHii | HHQOPMAIMOHHO | HHQOPMAIMOHHO- | . OBPEMEHHBIX KOMMYHHKAIIHOH
B - KOMMYHHKALMOHH | oo onmonmo- | PR TEXHOJIOTHIA
npodeccuoHanb | KOMMYHHMKALMOH | BIX TEXHOJIOTHH B B
., . KOMMYHHKaIOHH
HOI HBIX TEXHOJIOTHH | TIpodeccHOHAIbH N po¢eCCHOHATTEH
., BIX TEXHOJIOTHI B .
NeSITEITbHOCTH. B Olf JIeATEIILHOCTH. Ol IeATENLHOCTH.
npogecCHOHANBEHO
npoecCuoHabH .
., i e TeTbHOCTH.
o
JIeSITEIIbHOCTH.
[1K-23 — cnocoOHOCTBIO TMPUMEHSATh CHUCTEMHBIM MOIXOA M MaTeMaTHYECKHE METOIbl B

(bOpMaJ'II/ISaI_[I/II/I PCUICHUA ITPHUKIIAAHBIX 3a/1a4.

Otan [Inanupyemblie Kputepuu onieHuBaHMs pe3yasTaToOB 00yUeHUs
(ypoBeHb) pe3yabTaThl
OCBOCHUS o0OyueHus
KOMIIETeHII | (ITOKa3aTenn 2 («He 3
uu JIOCTUKECHHUSI yIoBieTBoputen |(«YI0BIETBOPUTEND 4 («Xoporio») 5 («OTnu4HO»)
3a4J1aHHOTO BHOY) HO»)
YPOBHS OCBOCHUS
KOMIIETEHIINH )
IIepBb1it 3HaTh OCHOBHBIE |OTCYyTCTBHE Henonusle Cdopmuposannsie, |ChopmMupoBaHHbBIE
aTaI MPUHIIMIIBI 3HaHUH mpeacTaBieHuss 00  [HO cojaepiKalue CHUCTEMAaTUYECKHE
(YpoBeHb) [UMCIIEHHBIX 170011 OCHOBHBIX OTJIENbHbIE npeacTaBiIeHus 00
METOJIOB B |pparMeHTapHBIC |IPUHLMIIAX pooeb OCHOBHBIX
(dopmanu3aluM  |OpPEACTABICHHUS |4UCIEHHBIX METOJIOB |[IPEICTABICHHUS 00  |MIPUHIMIIAX
peLeHus 00 B (opMasu3anuu (OCHOBHBIX YHCIEHHBIX
MIPUKJIATHBIX OCHOBHBIX peIeHHs MPUHIMIAX METONOB B
3ajaad. MPUHIMIIAX NPUKJIAJHBIX 3aJa9  [YUCICHHBIX bopmanuzaunn
YHCIICHHBIX METO/IOB B |pelLlICHUS
METO0B B (dhopmanuzanun MPUKIIAIHBIX
dopmanuzanuu perieHus 3a1a4
pereHus MIPUKJIATHBIX 3a/1a4
MIPUKJIaIHBIX
3a1a4
Bropoii YMeThb OtcyTcTBHE B nenom ycnemnoe, (B nenom ycnemnoe, |ChopMupoBaHHOE
JTan paspabaTeiBaTh  |[yMEHHUH WiIn HO HE HO coJepKariee YMEHHE
(YpoBeHb)  |THIIOBBIE (dparMeHTapHbIE |CHCTEMAaTHYECKOE OTIEbHbIE pa3pabaTeIBaTh
ITOPUTMBI HA YMEHUS HCIONB30BaHUE Ha  |IPOOEIBI B TUIIOBBIE
OCHOBE pa3pabaTeiBaTh  |IPAKTUKE YMEHHE WCIOJB30BAaHUM Ha  |[QJITOPUTMBI Ha
CHUCTEMHOTO THUTIOBBIE pa3pabaTeIBaTh MIPaKTHKE YMEHHE  |(OCHOBE
nmoxoza u QITOPUTMBI HA  |TUIIOBBIE pa3pabaTsiBaTh CHCTEMHOTO
MaTeMaTHYeCKUX |OCHOBE aNTOPUTMBI Ha THUTIOBBIE Moxoja u
METO/I0B B CHCTEMHOTO OCHOBE CHCTEMHOTO |aJITOPUTMBI Ha MaTeMaTHYECKUX
dopmanuzanuu  [OAXO0JA U MOIX0/1a U OCHOBE CHCTEMHOTO |METO/IOB B
pemeHns MaTeMaTHYECKUX |MAaTEMaTHIECKHUX MOIX0/1a U dbopmanuzanuu
MIPUKJIATHBIX METOJIOB B METOJIOB B MaTeMaTHYECKUX perieHns
3a/1a4. dopmanmzauuu  |popmanauzanuu METOJIOB B MPUKIIAIHBIX




peteHust perneHust bopmanuzanuu 3aj1ad.
IPUKIIA/IHbIX [PUKIAJIHBIX 33]1a4.  |PEIIECHHUS
3a1ad. NPUKIIIHBIX 337124,
Tperunit Ob6manatp OTtcyTcTBHE B nenom ycnemnoe, (B nenom ycnemsoe, |YCIEIHoe 1
sran OIIBITOM BIAJICHUS WK |HO HE HO CoJepIKariee CHCTEMATHYECKOE
(YypoBeHb) |[MPUMEHEHUS (bparMeHTapHOE |CHCTEMATHYECKOE  |oriesbHbIC [pUMEHEHHE
OCHOBHBIX BIIJICHHE [pUMEHEHHE npoGenst Brafenue  |[OCHOBHBIX
METOJI0B OCHOBHBIMH OCHOBHBIX METOJIOB | pro METOJI0B
CHCTEMHOTO METOIaMH CHCTEMHOTO METOIaMH CHCTEMHOTO
M0JX0/1a U CHCTEMHOTO oaX0/1a 1 CHCTEMHOLo HOJX0/1a U
MaTeMaTHYECKUX [TOJIXO0/1a U MaTeMaTHIECKHX MaTeMaTHIECKHX
METOJIOB B MaTeMaTHYECKUX |METOJIOB B flozxona m METOJIOB B
hopmanzanum METOJIOB B hopmam3arm MaTeMaTHICCKIX hopmanzanym
perieHus GopManm3anuM  |penreHus METO/OB B penIeHus
HPHUKIIaTHBIX perieHus NPUKIaHBIX 3a1ad. | POPMaM3aIuI NPHUKJIIATHBIX
3a1ad. MPUKIATHBIX pemcHuA 3amaq
3aj1au. NPUKIIAHBIX 3334

[Toxazarenu chopMUpPOBAaHHOCTU KOMIETEHIIUU:

OLIEHKA «OTJIMYHO» BBICTABISAETCA, €CIM CTYACHT MOJHOCTBIO YCBOWJI MaTepuai Mo Imporpamme
IMCUUIUIMHBI, CIIOCOOCH MPeoOpa3oBhIBATH TIIYOOKHE TEOPETHUECKHE 3HaHUS B MPOQECCHOHATIHHBIE
YMEHUS U HaBBIKH;

OLICHKA «XOPOLIO» BBICTABISAETCS, €CIU CTYACHT YCBOWJI MaTepuall 10 NporpaMMme JUCLUILIIMHBI,
CIOocO0OEH IMpeoOpa3oBbIBaTh TEOPETHUYECKHE 3HAHUSA B NPO(ECCHOHANbHbIE YMEHUS M HaBbIKH, HO
JOIyCKAeT HECYIIECTBEHHbIE OIINOKH;

OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAECTCSA, €CIM CTYIEHT B LIE€JIOM YCBOWJI Marepuan Io
nporpamMMe IUCIHILIMHBI, CIIOCOOCH MpeoOpa3oBhIBATh TEOPETUUECKHE 3HAHUS B MPOQPECCHOHATIHHBIE
YMEHUS U HaBBIKH, HO JJOIYCKAeT OT/IEIbHbIE CYILIECTBEHHbIE OLIMOKH;

OLICHKA «HEYJIOBJIIETBOPUTEIBHO» BBICTABISAETCS, €CIM CTYACHT HE YCBOWJI Marepuail IO
porpamMMe JUCLMILIMHBI, HE CIIOCOOEH IpeoOpa30BhIBaTh TEOPETUUECKUE 3HAHUS B IPOPECCHOHATIbHBIE
YMEHHMS U HaBBIKU.

[Ipu ounoit ¢dopme 00ydeHUST B pPE3yJNbTaTe OIEHWBAHHS BBICTABISIIOTCA Oayibl 3a BUJBI
JesTeNbHOCTH (OLIGHOYHBIE CpENCTBA) IO HTOraM HW3Y4YeHHs MOAYJNed (pa3ienoB TUCIUILIMHBI),
MEPEYUCIICHHBIX B PEUTHUHI-IUIAHE JUCHUIUIMHBL. MTOrOBBIM pPEUTHHT YCIIEBAEMOCTH CTYJEHTOB
CKJIQJIBIBAETCS] U3 CyMMBI OaJJIOB, HAOPAaHHBIX CTYACHTOM 3a BCIO pa0OTy B TE€UEHHE ceMecTpa (BKIoYast
WUTOTOBBI KOHTPOJIB).

[ kanbl onieHUBaHUS 17151 OYHOU (POPMBI OOyUESHHUS:

IS DK3aMeHa:

«otaugHo» - oT 80 10 110 GamnoB (Bkirouast 10 moopuTENbHBIX OAIIOB);

«xopoIo» - oT 60 1o 79 6amios;

«YIOBJIETBOPUTETHLHO» - OT 45 10 59 Gamios;

«HEYIOBIETBOPUTEIBLHO» - MeHee 45 OalioB.

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS WU HHbIE MaTePHUAJIbl, HeOOXOAUMBbIE VISl OLleHKU 3HAHUI,
YMEHH, HABBIKOB U ONBITA AEATEJIbHOCTH, XapAKTEePU3YIOIIHX 3TANBI (P)OPMHPOBAHUA
KOMIIETEHIUI B Ipolecce 0CBOCHHUsI 00pa3oBaTe/IbHOI nporpaMmMbl. Meroanueckue
MaTepHaJIbl, ONpeaeJsome Npoueaypbl OLeHUBAHUS 3HAHUMN, YMEHHUI, HABBIKOB M OIbITA
AeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH I




OTalbl
Pe3ynbrarel oOydeHus Kommerenmust | OLieHOYHBIE CpENCTBA
OCBOCHHS

3HaTh. OCHOBHEIE 3aKOHBI JUCIIUIUINHEI OI1K-3 MUCHMEHHBIC 3aJaHusl,

1-# »Tam: «HucneHHbIe METOIBDY U COBPEMEHHBIE Ha60paT0pHag paﬁOTa
nH()OPMAMOHHO-KOMMYHHUKAIIHOHHBIC

SHaHUS
TEXHOJIOTHH.
3HaTh: OCHOBHBIC MPUHIIUIIBI YUCIEHHBIX T1IK-23 MUCbMCHHBIC  3aJaHus,
METOIO0B B (bOpMaJII/I?;aI_[I/II/I peucHusA Ha6opaTopHa;{ pa60Ta
MPUKJIATHBIX 33]1a4.

. | YMers: npuMeHATh B 1podecCHOHAIBLHON OIIK-3 MUCbMEHHBIE  3aJaHMus,
21 oTam: ACATCIBHOCTH COBPECMCHHBIC Ha6opaTopHa;{ pa60Ta
YMeHus MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE

TEXHOJIOTHH.

YMeTb: pa3zpabaThiBaTh TUIIOBBIC I1K-23 [MICbMEHHbBIE 3aJaHusl,

QJITOPUTMBI HA OCHOBE CUCTEMHOI'O maboparopras pabota

MOJIX0/1a 1 MaTEMAaTHYECKUX METOJIOB B

(dhopManu3auu perieHus MPUKIaTHBIX

3a7ad.

Bnanerh METOIUKOM UCIIONB30BaAHUS OIIK-3 UCbMEHHBIE  3a/IaHus,
3-11 ATam: OCHOBHBIX 3aKOHOB AUCHHUILINHBI Ha60paT0pHa;[ pa60Ta
BraneTs «YucieHHble METOABD» M COBPEMEHHBIX
Haperkavy | AHPOPMaIMOHHO-KOMMYHHMKAIMOHHBIX

TEXHOJIOTUH B MPO(heCCHOHATEHON

JIeATEIIBHOCTH.

OO6aath ONBITOM NMPUMEHEHUSI OCHOBHBIX | [TK-23 [MCEMECHHBIE 3a/IaHMs,

METOJIOB CHCTEMHOTI'0 TOIX0/1a U naGopaTopHast pabora

MaTeMaTUYECKUX METOOB B

(hopMaM3auy PEIICHUs] PUKIIATHBIX

3a7ad.

4.3. Peiimunz-nnan oucuuniunsl

(npu nHeob6xooumocmu)

PeliTuHr—Mmaan QUCIUIIINHBI MMPEACTABJICH B IIPUIIOKCHUU 2.

IIpumepbl OLIEHOYHBIX CPEICTB

. Dx3aMeHaAlIHOHHBIE OMJIETHI

CprKTypa OK3aMCHAITUOHHOTI'O ouera: AK3aMEHAIlMOHHBIN OHMJICT COCTOMT M3 2 TCOPCTUUCCKHUX

BOIIPOCOB U 1 3a1aum.

le/IMepHLIﬁ CIIMCOK 3K3aMCHAIIHOHHBIX BOIIPOCOB

1. O6mas xapakTepucTuka u kiaccudukanus MmeronoB pemenuss CJIAY. Meroz 'aycca u ero
anreOpanyeckasi OCHOBA: CXeMa €IMHCTBEHHOTO JEJeHHS M €€ CBiI3b C pPa3iokKeHHEM
MaTpHIlbl Ha MHOXHUTENH; Teopema o0 LU-paznokeHuH, yCIOBUS NMPUMEHHMOCTH METOJa
["aycca. Beraucnenne onpeaenurens 1 00paTHON MaTPHUIIHL.

2. Meron Taycca ¢ BBIOOpOM TJIaBHOTO JJIEMEHTA, OLIMOKU OKpPYIJIEHUS, MOHSITHE 00
YCTOMYMBOCTH TpsAMBIX MeToa0B. KommakTHas cxema merona ['aycca (MeToa OCHOBaHHBIN
Ha LU-pasnoxenun). IlonstHe o Meromax onTUMalbHOTO WCKIo4eHus, JKopmana,

OTpakKeHUH.



10.

11.

Meron KBaApaTHBIX KOpHEH (METOJ, OCHOBaHHBIM Ha S*DS-pasznoxenun), cxema
Xomenkoro.

OnepaTopHble ypaBHEHHS IEPBOTO poja. KoppeKTHO U HEKOPPEKTHO MOCTaBICHHBIC 3a4a4H,
ycroitunBocth (Ha mpumepe pemienusi CJIAY). Bosmymienus, mepa 00yCIOBICHHOCTH
YpaBHEHUS U YHCIO OOYCIOBIECHHOCTH HEBBIPOKIECHHOTO JUHEHHOro omepartopa. OlueHka
OTHOCHUTEJIBHOM IMOTPENIHOCTH; BIMSHHUE NOTPEIIHOCTH OKpyriieHus npu pemenun CIIAY
npsAMbIMU MeToaMu. OLIEHKH JOCTOBEPHOCTH PEIICHUM, MOJy4aeMbIX MPSMBIMU METOJaMU
(mpoueaypa UTEPAMOHHOTO YTOUYHEHMSI PEIIEHHUs, allOCTEPUOPHBIE OLEHKH YHcia
oOycnoBineHHocTH). [loHsTHE O MeTome peryiaspu3aluud  pelIeHUS  ypaBHEHUS.
CornacoBanHas ¥ OAYMHEHHAsS HOPMBI onepatopoB A € L (X, — X)) ¢ 3a1aHHBIMH BEKTOPHBIMH
HOpMaMH B KOHEYHOMEPHOM TNpocTpaHcTBe X,. Hambomnee ymorpeOuTenbHBIE HOPMBI BEKTOPOB U
MaTpUYHBIC HOPMBI OII€paTopa, MHAYHHUPOBAHHBIC BEKTOPHBIMHU HOPMAaMMU.

OO1mass XxapakTepUCTUKAa HTEpPAlMOHHbIX MeToJoB pewmeHuss CJIAY kak onepaTropHbIX
ypaBHEHUU TMepBOro pojia. OCHOBHBIE TOHSTHUS WTEPAIMOHHBIX METOJOB: CXOJAMMOCTbD,
YHUCIIO WTEpalyii, KaueCTBO HTEPAIlMOHHOTO Ipoliecca; KiacCH(pUKalus UTEPaluOHHBIX
METO/IOB, NMPUHIIMIIBI UX MOCTPOEHUsA. TeopemMa O «HEMOABUKHOM TOUKE» HUTEPaLlMOHHBIX
IIPOLIECCOB.

Meton mociienoBaTeNbHBIX NPUONMKCHUN JI JIMHEWHBIX YpaBHEHUH BTOPOro poja.
HeoOxoauMmblii 1 TOCTaTOUHBIN MPU3HAK CXOAUMOCTH; JHOCTATOYHOE yCIOBHE CXOAUMOCTH,
OIICHKH MOTPEITHOCTH.

MeToa mocnenoBaTENbHBIX MNPUONMKEHUM U1 JIMHEWHBIX ypaBHEHUH BTOPOro poja.
Heo6xoauMeblit U 1OCTaTOYHBIN MPU3HAK CXOAMMOCTHU; JIOCTATOUYHOE YCIOBHUE CXOAMUMOCTH,
OILICHKH MOTPEUIHOCTH.

OcHoBHas Teopema A. A. Camapckoro O CXOAUMOCTH HTEpalUid OOIIEro HESIBHOTO
CTAallMOHAPHOIr0 Ipolecca MPOCTOM uTepauuu. YacTHbIE Cilydaul TEOPEMBI: JOCTAaTOYHbIE
YCIIOBHUSI CXOJMMOCTH SIBHOTO METOJIa MPOCTHIX HTEpAIuii U MOAM(PHUIIMPOBAHHOTO METOAA
npocThIX utepanuii (meroga SIxobu). [pyrue HOCTaTovHbIE YCIOBUS CXOAMMOCTH METO/a
Sko0mu.

Teopema A. A. Camapckoro o CKOpPOCTH CXOJAMMOCTH OOIIETO HESBHOI'O CTAIlMOHAPHOTO
METO/a POCTON UTEPALUU.

OnTumu3zanus CKOpOCTU CXOAUMOCTH OOIIUX HESBHBIX CTALIMOHAPHBIX MPOIIECCOB MPOCTHIX
uTepaluii, OCHOBaHHas Ha WCIOJIb30BAaHWU SHEPTreTUYECKH SKBUBAJICHTHBIX OIEPATOPOB;
OLIEHKH NOTrpemHOocTd. ONTUMallbHBIA JIMHEWHBIM WTEPAlMOHHBIM TPOLECC MPOCTHIX
uTepanui, oreHka norpemHocTd. OueHku s uncia urepanuid. [lonstaue o UeObimeBckoM
UKINYECKOM UTEPAllMOHHOM TIporiecce (MeToa Pudapacona).

IIpumep 3axa4u AJ1s1 IK3aMEHA

O6ocnyiite Bo3MoxxHOCTh petnenust CJIAY Buna

31 0) (f,
Ax=f A=[1 2 0| fr=|f
00 2 L,

METOAOM PI/I‘-IaleCOHa C UTEpaAllMOHHBIM ITapaMEeTPOM T > 0 .

3anuinure pacueTHbie GOpMyIIsl MeToaa. Halaure 4rciao 00yCcIoBIEHHOCTH MAaTPHILL A.
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Oo0pa3zen 3k3aMeHALIMOHHOT0 OMJIeTa

MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKHUPCKHUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
®AKYJIbTET MATEMATHUKU Y THOOPMAILIMOHHBIX TEXHOJIOI M4

nporpaMmma 6akajiaBpuaTa

Jucrunnmna
YuciaeHHble METOIBI
Hanpasnenne 09.03.03 — Ilpuxraonas ungpopmamuxa

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1) ®ynnamenrtanbHas Teopema CaMapcKoro 0 CXOJMMOCTH HESBHBIX UTEPAIHOHHBIX MPOIECCOB U
ee MPUIOKEHHUE K JIOKA3aTeNIbCTBY CXOJIMMOCTH MeTo1a Puuapacona ¢ urepaiimOHHbBIM [TapaMeTPOM.
2) PasznoctHas cxema Diinepa pemenns 3agaun Ko s OJ1Y. TlorpemHocTts anmpoKCHMAaIiy |
CXOJIUMOCTb.
3) Paccmotpute CJIAY, npuBEICHHYIO K BUY, YIOOHOMY JIJIsl HTEpaLUii 110
METO/IY TTOCJIeIOBATEIbHBIX MPUOIMIKEHUM:
J.r: =03x, —0.1x, +1,
% =02x -04x, +0.01x, -2,
0.2x,+0.1x, +5.

xX,

3as. Kagheopou UT u KM A.M. Boromuos

Kputepun onenku 1151 04Hoi ¢popmMbl 00ydeHUs (IK3aMeH):

25 — 30 6an10B BBICTABIISETCS CTYAEHTY, €CJIM OH Jajl MOJHbIE, Pa3BepHYThle OTBETHI Ha BCE
BONIPOCHl Omiera, MPOJAEMOHCTPUPOBAN 3HAaHHE (YHKIIMOHAIBHBIX BO3MOKHOCTEW, TEPMHHOJIOIHH,
OCHOBHBIX 3JIeMeHTOB. CTy/ieHT 0e3 3aTpyIHEHHI OTBETIII HA BCE JIOMOJIHUTENIbHBIE BOPOCHI.

17 — 24 6anjoB BBICTABISAETCS CTYAEHTY, €CIM OH B OCHOBHOM pAacKpblI BOINPOCHI, OJHAKO
JIONIYIIEHbl HETOYHOCTH B ONPEIEICHUHM OCHOBHBIX IOHATHH, IpHU peumieHuM 3anadd. llpm orBere Ha
JIOTIOJTHUTEIbHBIE BOTPOCHI JOMYIIEHBI HEOOIbIINE HETOYHOCTH.

10 — 16 6a/sI0B BBICTABISIETCS CTYEHTY, €CJIM MPU OTBETE Ha BONPOCHI UM JOMYIIEHO HECKOJIBKO
CYLIECTBEHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX MOHATHH. Jlormka M IOJIHOTa OTBETa CTpPajaroT
3aMEeTHBIMH HU3bsSHAMH. 3aMETHbI TPOOEIbl B 3HAHUKM OCHOBHBIX METO/I0B. BONpOCHI B 11EJIOM M3I0KEHbI
JI0OCTaTOYHO, HO C MpOIlycKaMu MaTepuana. MiMerorcsl mpuHIMNMaibHble OMMOKHU B JIOTUKE MOCTPOCHUS
OTBETa Ha BOIIPOC, 33]]a4a PEIIEHA HEBEPHO.

1 — 10 6ai0B BBHICTAaBISIETCA CTYIEHTY, €CIM €ro OTBET Ha BONPOCHI CBHJIETENBCTBYET O
HENOHMMAHUHU U KpaliHe HETOJIHOM 3HAaHUU OCHOBHBIX NMOHATHHM M MeTOAOB. CTyIEHT HE CMOT OTBETUTH
HU Ha OJIH JIOTIOJTHUTEIbHBINA BOIIPOC.

0 0a/1710B BBICTABISETCS, €CIIU CTYJIEHT OTKa3ajlcs OT OTBETA WJIM HE CMOI OTBETUTh HU HAa OJUH
BOIIPOC U / WJTU 3aJlaHue, TPETYCMOTPEHHBIC OMIIETOM.
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1. [IpuMepbI NUCHbMEHHBIX 3a1aHUI

Jlnst ounorr ¢opmbl OOydeHHsI NMHUCHbMEHHBIC 3aJlaHMsl HCIIONB3YIOTCS Kak (opMa pyOeKHOTO

KOHTPOJIS.

IInceMennble 3a0aHuA:

1) Pacemorpute CJIAY, npuBeeHHYIO K BUY, YIOOHOMY /IS UTE€PAIlUid TIO METOTY
MOCIICIOBATEIHHBIX MPUOITUKCHHIA:

J.rl =0.3x, —0.1x, +1,

x,=02x —04x, +0.01x, -2,
I.‘ﬁl = 02x, +0.1x, + 5.

3anummTe pacyeTHbie popmyibl. HaiinuTe HOpMy MaTpUIIBl CUCTEMBI M IPOBEPHTE YCIOBUE
CXOJIMMOCTH METO/Ia MOCJIeI0BaTeIbHbIX NMpUOmmKeHnit 11 qanHon CJIAY.

2) HaiiguTe KOHEYHbIE Pa3HOCTH QYHKIUH - — S(x)=x" cwmarom h=1:

Ay, Ny, ANy.

v, =f(x)

3) ®yukuus 3axana TabaMIEH 3HAUCHUM

i |0 I 2 |3 |4
x, |20]25(3035
¥, 5 [55]57 |58

Brruncnute 3HaueHus QYHKIUU B TOUKE X=2.3 C TOMOIIIbIO HHTEPIOISIIUOHHON (POPMYIIbI

Jlarpanxa.

4) PaccMoTpuTe BOIIPOC O MpUMeHeHUH MeTo1a SIkoOu k pemennto CJIAY Buna
[9x, + 2x, +x, =5,
1%, = Tx, +x, =6,

[.‘r, +x, +9x, =-3.

3anuiuTe pacueTHbie (HOPMYIIHI.
5) PaccmoTpuTe Bompoc o npuMenennn metoja ['aycca-3einens k pemenuto CJIAY Buna

J:II, 2x, =35,
2x, +4x, - 2x, =6,
l 2x, +4x, =-3.

3anumute pacuetHbie popmynsl MmeTona ['aycca-3eitnens k pemenuto CIIAY.

6) O6ocHyliTe BO3MOKHOCTH perienust CJIAY Buaa

31 0 f,
Ax=f A=[1 2 0| fr=|f
00 2 L,

METOAOM PI/I‘{aleCOHa C UTEpallMOHHBIM ITapaMEeTPOM T > 0 . 3anummre pacCydCTHBIC (bOpMyJ'H:I

meroa. Haiiaure 4ucio 00yCIOBIEHHOCTH MAaTPHIILL A.
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Omnuncanre METOAUKN OLICHUBAHUS

Kpurtepun onenku:

0 6anIoB BBICTABIISAETCS CTYJEHTY, €CJIM CTYAEHT HE PELI HU OJHO MMCbMEHHOE 33aJaHHE;

5 GasI0B BBICTABIIAETCS CTYJEHTY, €CJIM CTYIEHT PAaBUIbHO PELINI OJHO NUCbMEHHOE 3aJaHHE.

[IpuMedanue: MakCUMalibHO BO3MOXKHOE KOJIMUYECTBO OaIOB, KOTOPBIE CTYJIEHT MOXKET HaOpaTh
3a pellieHne NMCbMEHHBIX 331aHUH, oripeaenseTcs pedTuHr-ianoM (Ilpunoxenue 2).

1. Ilpumepsl J1a60paTOPHBIX padoT

JlabGoparopHasi padora Nel.
UYucneHHble METO/Ibl PELIEHUS CUCTEM JINHEHHBIX aJIreOpandyecKuX ypaBHEHUH.
[Ipsimbie meToasl pemenus CJIAY. MTepaninuoHHbIE METOTbI

1) Tpebyercs pemuTh CHUCTEMY JHMHEHHBIX anreOpanuecKux YpaBHEHHHA METOJOM
KBaJpaTHOTO KOpH: (a), cxeMoit Xoenkoro (0), METOI0M BpallieHus (B) WM METOJIOM OTPaKEHUS
(r):

Ax=D,
rne

19x, = 4x, +6x, —x, =100,
=d4x, +20x, =2, +7x, ==5,
? 6x, =2x, +25x, —4x, =34,
=x, +7x, =4x, +15x, = 69.
24x, +2x, + 4x, —9x, =-9,
2x, +27x, —6x, +2x, ==76, )

15x, +x, =5x, +3x, = =24,

x, +10x, +2x, —4x, =47,
& =5x, +2x, +14x, —6x, =28,
3x, =4x, =0x, +16x, ==350.
22x, =3x, —8x, + Tx, ==24,
=3x, +19x, —6x, + 3x, =40,

4x, —6x, +22x, =8x, ==79,

=Ox, +2x, = 8x, +23x, ==-70.

=8x, —6x, +23x, -7x, =84
Tx, +3x, = 7x, +18x, ==56.

-]

24x, = Tx, —4x, +4x, =20,

10x, = x, = 2x, +5, =95,

—Tx, +21x, +3x, —5x, =-16, - X, +12x, +3x, —4x, =41,

i

-2x, +3x, +15x, +8x, =69,
S5x, —4x, +8x, +18x, =27.

—4x, +3x, +19x, + Tx, =14,
4x, =5x, + Tx, +20x, =-81.

2) BerniemiTs HeBAZEY (fff —b)~ rae ¥ — [MOTyUIeHHOE PeIleHie.

3) VTOUHHTE TOTYUSHHOS pPelleHMe METOIOM IPOCTEIX WISpallil ¢ IapaMeTpoM (B
2

| 4

merogoM [ayeca-3efizens (B), MeTonOM BepxHeil pelarcamiy (I), METOLOM MHHHMATHHBX HEBA30K

(I} HIH METOZOM CONPEKEHHBIX IPATHEHTOB (3£), BB B KAYECTBE HAYATHHOTO IPHOMIKCHHA

KAUSCTBE MAPAMETPA BiATh T= . ODOCHOBATE BEIOOD mapamerpa)} (a), meTozoM fAxodm (D),

L]

~ -5
LETYEO UACTH IOTYUESHHEOrO IPAMBIM METOIOM PEIIeHEA ¥ ¢ TouHOcTRI0 8=10"",
— -1
4) BermemirTs qHeno 00yenoBIeHHOCTH MaTprne! cacteMer M, = Al -|| 47 [L.
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Omnuncanre METOAUKN OLICHUBAHUS

Kpurepun ouenku (B Oamiax) i o4HOW (opmbl o0ydyeHHs] (C Yy4eTOM MOAYJbHO-
PEeTHHIOBOM CHCTEMBbI OLIEHKH YCIIeBA€MOCTH 00y4al0IIUXCsl)

10-9 JlaGopaTopHast paboTa BBIITOTHEHA MTOTHOCTHIO M TPABUILHO
8-6 JlaboparopHas paboTa BBITOJHEHA IMOJIHOCTHIO, HO PEIICHUE COCPIKUT HECYIIICCTBEHHBIC OITUOKH
5-3 JlaboparopHas paboTa BBITOTHEHA HE TIOTHOCTHIO MIIA COAEPKUT CYIIECTBEHHBIE OIIMOKH
1-2 JlaboparopHas paboTa BBITOJHEHA YACTHYHO U COJACPKUT CYIICCTBCHHBIC OIIMOKU
0 JlaGopaTopHast paboTa He BBIITOTHEHA

5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUIIHHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAMMOM JIS 0CBOEHMSI
AMCHMILINHBI

OcHoBHas JiMTEpaTypa:

1) I'aneesa, I'.5l. Yncnennbsie MeToabl [DIEKTPOHHBIH pecype]: yued. mocodue / I'.51. Taneesa, JLE.
ManukoBa, A.P. ®a3buioB; bamkupckuii rocynapctBeHHblii yauBepcuter. — Y da: PUL baml'V,
2013. —  Pexum  gocryma: https://elib.bashedu.ru/dl/read/Galeeva_Malikova_Chislenne

metod_uch.pos_RIC BashGU 2013.pdf.

2) Hemumoud, b.Il. OCHOBBI BBIYHCIUTEIBHON MaTeMaTUKH [DJIEKTPOHHBIA pecype| : ydueOHOe
nocobue / b.I1. lemunoBuu, .A. Mapon. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2011. —
672 c. — Pexxum pocryma: https://e.lanbook.com/book/2025.

JonostHuTeILHAS JIUTEPATYpPAa:

1) KopoGuunckas O. TI.; ®aiipyzoB M. D.; KopoGuunckuii A. B.; Mananoa A. P.
ITporpammupoBanue B Delphi. PazpaGorka npunoxenuit Windows [DnekTpoHHBIH pecypc]: yueol.
nocobue / O.I'. KopobuuHnckas [u np.]; bamkupckuii rocygapcTBeHHbl yHuBepeurer. — Y da: PUL]

baml'V, 2015. — DOnexkTpoH. Bepcus Tmed. nyonumkaumu. —  Pexum  jgoctyna:
https://elib.bashedu.ru/dl/read/Korobchinskaja_i  dr_Programmirovanie v  DELPHI_Win_up_2
izd_2015.pdf.

2) Kupees, B.J1. UucnenHnsle METOIbI B MPUMEPaxX W 3aaavax [DJIEKTPOHHBIA pecypc] : ydeOHOE
nocobue / B.U. Kupees, A.B. [TanteneeB. — DnextpoH. nan. — Cankt-IletepOypr : Jlans, 2015. —
448 c. — Pexum moctyna: https://e.lanbook.com/book/65043.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOIo odecriedeHusi, HeOOXOAUMBIX /1JIs1 OCBOEHHS TH CHUTIIHHbBI

1) DnekTponHo-6ubIHOTeYHAs cucTeMa «Ib baml'yY» - https://elib.bashedu.ru/;

2) DnekTpoHHbIN KaTanor bubanoreku baml'Vy - http://www.bashlib.ru/catalogi/

3)  DaekTpoHHO-OMOIMOTEYHast  cucreMa  «YHHBEpCHUTETCKas  OuOiamoTeka  online» -
http://www.biblioclub.ru;

4) DnexkTpoHHas OMOIMOTEUHas ccTeMa n3aTenscTBa «Jlamby - https://e.lanbook.com/

5) Dnexrponnas 6ubmorexa FOPAUT www.biblio-online.ru

6) buoarorexa 'OCToB [Dnexkrpounsrii pecypc]/ URL: http://vsegost.com/
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7) bubaunoreka baml'y http://www.bashlib.ru
8) Cucrema snekTpoHHOr0 00yueHus http://sdo.bashedu.ru;

IIporpammHoe oGecnieueHue

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 r.

Jluniensun 6eccpouHsbIe.

2. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11. 2014 r. JIunen3uun 6eccpovHbIE.

3.ApxuBatop 7-Zip. (;muuensusi LGPL, CBoOoHOE porpaMMHOe 00ecIieYeHue).

4. Academic Edition Networked Volume Licenses RAD Studio XE3 Professional Concurrent AppWave

English; {orosop Ne 263 ot 07.12. 2012 r. JIunen3us 6eccpoynasi.

5. Lazarus (muuensus GNUGPL, cro6ogH0€ mporpaMMHOe obecrieueHue).

6.MaTepI/IaJILHO-TeXHI/I‘leCKaﬂ 6333, HeoO0XoauMas 1 OCYHIECTBJICHUA 06pa30BaTeJ’IbHOI‘0

npoiecca mo JMCUHILIHHE

HaumenoBanue crienuaabHbIX ¥
MOMEIIEHUH U TIOMEIICHUM 11
CaMOCTOSATENIFHON pabOTHI

OCHAaIIEHHOCTD CITELHAILHBIX IIOMEIIEHHUH U
NOMEILEHU
JUTSL CAMOCTOSITEIILHON pabOThI

[epedyeHp MUIICH3NOHHOTO
MIPOrPaMMHOTO 00ECTIeUeHUSI.
PexBU3UTHI NOATBEPKAAIOLIETO
JIOKYMEHTa

1. Yueonan ayoumopusn ona
npogedenun 3aHAMUI 1eKYUOHHO20
muna: aynutopusi Ne 501 (puzmat
KopIryc- yaeOHoe),ayautopus Ne 531
(dbm3mar xopmyc- yaedHoE).

2. Yueonasa ayoumopus ons
npoeedeHus 3anamuii
CeMUHAPCK020 muna: ayauTopust Ne
520a (¢pusmar koprryc- yue6Hoe), Ne
521 (pusmar kopmyc- yue6GHoe),
ayauropust Ne 522 (¢pusmar xopryc-
yaebHoe), ayautopus Ne 524
(dbm3mar xopmyc- yuebHoE),
ayauropust Ne 525 (¢pusmar xopryc-
yueGHOE).

3. Yueonaa ayoumopus ons
npoeedeHuUs ZPYRNOGHIX U
UHOUBUOYAILHBIX KOHCYTbMAYUIL:
aymutopus Ne 501 (¢pusmar kopiryc-
yaeOHoe), ayauropus Ne 520a
(dbusmar xopmyc- yuebnoe), Ne 521
(dbm3mar xopmyc- yuebHoE),
ayauropust Ne 522 (¢pusmar xopryc-
yueOHoe), aymutopust Ne 524
(dm3mar xopryc- yuebHOE),
aymutopus Ne 525 (¢u3mar kopiryc-
yueOHoe), ayauropus Ne 531
(dbusmat xopmyc- ydebHoe).

4. Yueonasn ayoumopusn ons
meKyuiezo KOHmpo.a u
RPOMEICYMOUHOU AMmecmayuu:
aymuropus Ne 501 (¢pusmar xopmyc-

Aynutopus Ne 501
YueOHas mebenb, I0CKa HACTCHHAS MeJoBas,
MEePCOHANBHBIN KOMII. M CHCTEMHBIH G110k /Coreib-
4460(3.2)/CIGABAYTEGV-N710D3-1GL/4Gb,
IMpesentep Logitech WirelessPresenterR400
(210134000003592), mpoexTop SonyVPL-DX270,
aKkpaH pyunoi ViewScreenLotus 244x183 WLO-
4304.

Aynutopus NeS531
VYueOHas MeOenb, J0CKa HACTCHHAS MEJIoBas,
MysbTUMeana-mpoexkrop Sony VPL-EX120, XGA,
2600 ANSI, 3,2 kr, HOTOJIOYHOE KpEeTIJICHUE ISt
npoekropa (2101068302), nocka ayaurop. JA32.

Aynutopus Ne426
YueOHast Mebenb, J0CKa, IePCOHATIBHbIE
KOMITBIOTEpPBI cucTeMHbIi 0110k /Core 15-7400 (3.0)
/ BGb/HDD1Tb/ 450W/Win 10 Pro/ KnaBuaTypa
USB/ Mpims USB/ LCD Mownwurop 21,5” — 14 .

Aynutopus NeS520a
YuebHas Mebenb, qocka, MoHuTop LG 19 L1942S
SF 1280 x 1024,5ms,8000:1,black (3,4
kr,VGA,19"(48,3cm)Sme, mouutopsr LG 19"
L1942SBF 1280x1024,5ms,8000:1,black 10 mr.,
CHUCTEMHBIH OJIOK
HPPavilionSlimlineS3500FAMDAthlon64 X2
5400+/2.8GHz,4Gb,500Gb 12mir.,t0cka ayaurop.
JA36.

Aynutopus Ne 521
VYuebHas mebeins, nocka, kommyrarop HPV1905-24
Switch 24*10/100+2*10/100/1000, nepcoHanbHbIe
koMmIbroTepsl B komiuiekre DEPONeos460MDi5
2300/4GDDR1333/T500G/DVDW — 12 wir.,
MPOEKTOP

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 r.
JlutieH3uu OeccpoyHbIe.

2. MicrosoftOfficeStandard 2013
Russian. JToroop Ne 114 ot
12.11. 2014 r. JIunensuu
OeccpodvHEIe.

3.Apxusarop 7-Zip. (JMueH3Us
LGPL, cBoboHOE TpOrpaMMHOE
oOecrieueHue).

4. AcademicEditionNetworked
VolumeLicensesRADStudioXE3
ProfessionalConcurrentAppWave
English; Jlorosop Ne 263 ot
07.12. 2012 r. JIuueHsus
OeccpouHasi.

5. Lazarus (auueH3us
GNUGPL, cBobogHo0e
HIpOTpaMMHOE 00ECTIeYeHHE).
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yuebHoe), ayauropust Ne 520a (bu
¢u3mar koprryc- yuebHoe), Ne 521
(dmsmar xopiyc- yueOHOE),
aynuropust Ne 522 (dpusmar xopiryc-
yaebHoe), ayauropus Ne 524
(dbm3mat xopmyc- yaebHoE),
aymuropus Ne 525 (¢pu3mar kopiryc-
yaebHoe), aymuropust Ne 531
(dbusmat xopmyc- y4aebHoe).

5. Homewenusn ona
CamocmoamenvbHoil pabomol:
aynuropust Ne 426 (¢pusmar xoprryc-
ydeOHoOe), uuTanbHbIi 3a1 No2
(dbm3mat kopmyc- yaebHoE).

6. Ilomewienue 0nsa Xpanenus u
npogunakmuyueckozo
oocnyacusanus yuedonoz2o
ooopyoosanusa: ayapuropus Ne 522
(dbm3mat xopmyc- yaebHoE).

OptomaEX542i.DLP3D.XGA(1024*768).2700
ANSILmM.3000 1.Lamp5000+/-40 ver, mixad
TLKTWP-065442-G-GY, skpaH Ha IITaTUBE
DraperDiplomat (1:1) 84/84* 213*213 MW, nocka
aymurop. JJA36.

Aynuropus Ne522
YueOHas Mebelb, JOCKa, IePCOHATBHBII
KOMIIBIOTEP
LenovoThinkCentreA70zIntelPentiumE 5800, 320
Gb, 19" — 13 mur., kouauionep LessarLS/LU-
H24KB2.

Aynutopus Ne 524
YueOHas Mebellb, 0CKa HaCTEHHAs MEJIOBas,
kommyTtatop HPV1905-24 Switch
24*10/100+2*10/100/1000, nmepcoHambHBIH
koMmmbroTep B kKomrurekte HPAIO 20"CQ 100 eu —
27 mrr., oxkpan ScreeMediaGolgview 274*206 NW
4:3, yHUBepCcaIbHOE TIOTOJIOYHOE KpPETICHIE
ScreeMedia mrst mpoekTopa, peryIupOBKa BEICOTHI ,
mkap TLKTWP-065442-G-GY, naru-kopx
(1296), nocka ayaurop. J{A32.

Aynurtopusi Ne 525

VYuyebHas Mebenb, 10CcKa, IepCOHANIbHBIE
koMmrbroTepsl B komiuiekre DEPONeos 460MDi5
2300/4AGDDR1333/T500G/DVDW/ - 13 mr., gocka
aynurop. J{A32.

Yuranabublii 3270 Ne2
YueOHas Mebenb, yueOHO-HATIISIHBIC TIOCOOMS,
CTCH]I 10 TTOXKapHO# 0e301MacHOCTH, MOHOOIOKH
CTallMOHAPHEIC — § IIT, PUHTEp — | mMT., CKaHep —
1 mmT.
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[Tpunoxenune Ne 1

MHWHOBPHAYKH POCCHHN
®I'bOY BO «bAHIKUPCKUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
OAKVIIBTET MATEMATHUKU 1 THOPOPMAILIMOHHBIX TEXHOJIOI' M

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCUUIIIMHBI __YKCIIeHHbIE METOJIBI Ha [ CeMecTp

O49Hasx
(dhopma o0ydeHust
Bun padorsl O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 73,2

JIEKLIUHA 36

MIPAKTUICCKUX/ CEMUHAPCKHUX

J1a00paTOPHBIX 36

Ipyrux (CpymnnoBas, MHIAUBUIyaIbHAs KOHCYJbTALMS U MHBIC BUJIBI
yueOHOM NesTeNIbHOCTH, MPelyCMaTPUBAIOIIUE pabOTy 00YJarOIIMXCs C

npenogasarenem) (PKP) 1,2

Yu4eOHbIX 4acOB Ha CAaMOCTOSITeNIbHYIO paboTy oOyuatomuxcs (CP) 36

Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3aMeHy/3adery/nuddepennrpoBanHoMy 3adery (KoHTpoib) 34,8

®opma(bl) KOHTPOJIA:
9K3aMeH [/ ceMecTp
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dopma u3ydeHus ®dopma
MaTepuaioB: JEKLHUH, TEKYIIETO
MPAKTUYECKHUE 3aHSTHUSA, KOHTPOJIS
OcHoBHas u
CEMHUHAPCKHE 3aHATHUS, yCIeBaeMOCT
JIOTIOTHUTEIIbHAS
nabopaTopHbIE pabOTHI, u
JauTepaTypa, .
Ne camocTosTelbHas paboTa 3aaHus 110 CAMOCTOSITENIbHON | (KOJUIOKBUYM
Tema u conepxanne peKOMeHTyeMast
/11 U TPYJOEMKOCTH (B paboTe CTyACHTOB BI,
CTyJEHTaM
Jacax) KOHTPOJIbHBIE
(HOMepa u3
paboTHI,
IP/C crcka) KOMIIBIOTEPH
JIK P | cp P
EM bIC TECTHI U
T.11.)
1 2 3 4 5 6 7 8 9
7 ceMecTp 36 0 36 36
Moayas 1. UncjieHHbIe MeTOAbI pellIeHUs 3a/1a4 JIMHeHHOi anreopbl. Penienne cucreM HeJIMHEHBIX YPABHEHUIA.

1 | OOmas xapakTepucTuKa U KiIacCupUKaus [ToarotroBka k BbImonHEeHUIO | Tekymiuii
MeronoB pemenusit CJIAY. Merox 'aycca u ero 1ab0opaTopHOIl pabOTHI KOHTPOJIb:
anrebpanveckas OCHOBA: CXeMa €IMHCTBEHHOTO KonTponb
JICJIEHUS U €€ CBSI3b C Pa3I0KEHUEM MaTpPULIbI BBITIOJIHCHUS
Ha MHOXUTENU; Teopema 00 LU- paznoxkeHuu, U IIPOBEpPKaA
yCIIOBUSI IPUMEHUMOCTH MeTona ["aycca. OTYETHOCTH
Brruncnenue onpenenurens 1 00OpaTHOM 1o
MaTpPHUIIbI. OcHoBHas 1a00paTOPHBI

8 8 8 muteparypa: 1-2 M paboTam
Merton I'aycca ¢ BBIOOpOM TJIaBHOTO JIEMEHTA, JononHuTenpHas
OLIMOKH OKPYTJIEHUs, TOHATHE 00 muteparypa: 1-2
YCTOMYMBOCTH MPSIMBIX METOA0B. KoMmakTHas
cxema Metoja ['aycca (MeTo OCHOBaHHBIN Ha
LU-paznoxxennn). [Tonarue o meTomax
ONTUMAJIBHOTO UCKIIOYeHUs, JKopaHa,
OoTpakeHUW. MeTo1 KBaApaTHBIX KOpHEH
(MeTon, ocHOBaHHBIN Ha S*DS-pa3noxxeHun),
cxema Xourerkoro. (OTTK-3, TTK-23)
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OmnepatopHbIe ypaBHEHHS MIEPBOTO POJIA.

TToaroroBka

K

BBITIOJTHCHHIO

Texymmit

KoppekTHO 1 HEKOPPEKTHO IIOCTABICHHbBIE nabopaTopHOil paboThI KOHTPOJIb:

3aJlauM, yCTOMYUBOCTH (Ha MIPUMeEpe peLIeHHs Kontpounb

CJIAY). Bo3mymienus, Mmepa 00yCIIOBICHHOCTH BBITIOJIHCHUS

YpaBHEHHUS U YUCIIO 00YCIOBICHHOCTH U IIPOBEpKa

HEBBIPOKJIEHHOT'0 JIMHEIHOIO OIepaTopa. OTYETHOCTHU

OneHKa OTHOCUTENBHOU MOIPELIHOCTH; o

BJIMSIHUE TTOTPEIIHOCTH OKPYTJICHUS PU OcHoBHas nabopaTOpHbI

pewiennu CJIAY npsiMbIMU METOJIaMH. auteparypa: 1-2 M paboTam

[TonsTHE O METOAE PETYIISIPU3ALNN PELLICHUS JlononHuTenpHas

ypaBHeHus1. CoriiacoBaHHasi U MOJYMHEHHAs naureparypa: 1-2

HOpMBI oriepatopoB A € L (X, — Xy) ¢

3a/IaHHBIMUA BEKTOPHBIMU HOPMaMH B

KOHEYHOMEpHOM TpocTpaHcTBe X,. Haubonee

ynoTpeOUTeNbHbIE HOPMbI BEKTOPOB U

MaTpU4HbIE HOPMBI ONIEpaTOpa,

WHYIIUPOBAHHBIE BEKTOPHBIMU HOPMAMH.

(OIIK-3, TTIK-23)

OO01mmas XxapaKTepuCTUKA UTEPAITMOHHBIX [TonrotoBka K  BbIMOJHEHUIO | Tekymuii

Meroa0B pemieHust CJIAY kak oneparopHbIxX n1abopaTopHOil pabOTHI KOHTPOJIb:

ypaBHEHHUI nepBoro pojia. OCHOBHBIE MOHATHS Kontposns

UTEPAlMOHHBIX METOJIOB: CXOJAMMOCTb, YUCIIO BBITTOJIHEHUS

UTEpaLni, Ka4eCTBO UTEPALTMOHHOTO IPOIIECCa; U TIpOBEpKa

KJacCU(UKALUA UTEPALIMOHHBIX METOJOB, OTYETHOCTH

NPUHLIMIIEL MX TOCTPOCHHS. Teopema o OCHOBHAS 1o

«HETOJBUKHOM TOUKE» UTEPALUOHHBIX ) 1abopaToOpHBI

MPOIIECCOB. maTeparypa: 1-2 M paboTam
JomnonauTenbHas

Meroa nmocneaoBaTeNbHBIX TPUOTUKEHUHN 15
JINHEMHBIX YPaBHEHUH BTOPOTO poja.
HeoOxonuMelii 1 JOCTaTOYHBINA TPU3HAK
CXOJUMOCTH; JOCTaTOYHOE YCIIOBUE
CXOAMMOCTH, OLEHKH MorpemHocTi. OCHOBHAS
teopeMa A. A. CaMapcKOro o CX0guMOCTH
uTepannii 00IIero HesIBHOTO CTAIMOHAPHOTO

mureparypa: 1-2
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npolecca NpocTor nrepaun. YacTHbie ciiydan
TEOPEMBI: IOCTATOYHBIC YCIOBUS CXOUMOCTH
SIBHOTO METO/Ia MIPOCTHIX UTEPAIUil U
MOIU(DHUIIMPOBAHHOTO METO/IA MPOCTHIX
urepanuii (metona Skoom). pyrue
JIOCTATOYHBIC YCIIOBUSI CXOAMMOCTH METOA
Sxo6u. (OIIK-3, TIK-23)

Mopayas 2. lIpubanxenue pynknuii. YucjieHHOe HHTErpu

4 |WtepanmoHHbIE METOABI BAPUALIMOHHOTO TUIIA. [ToaroroBka BBINIOJIHEHUIO | Texkynuit
MeTo1 MUHUMAJIBHBIX HEBSI30K M CKOPEUILIETO 1ab0paTopHOIt pabOTHI KOHTpPOJIb:
cnycka. [loHsTue o Meroae conpsiKeHHbIX Kontpounb
IPaJUEeHTOB. BBITIOJIHCHUS

pait OcHoBHas U LDOBEDKA

naureparypa: 1-2 POBEp
TpeyrosbHbIE UTEPALIMOHHBIE METO/IbI. MeTo OTYETHOCTHU
. . . JlononHuTenbHas

l"aycca-3eiaens; HeoOXOIUMBINA U JOCTATOYHBIN TepaTvha: 1-2 o
IIPU3HAK CXOJUMOCTH; JOCTAaTOYHbIE IIPU3HAKU patypa: nabopaTOpHBI
CXOIMMOCTH. MeTo1 mociie10BaTenbHOM M pabotam
penakcanuu (SOR); nocrarounbie yCIOBUS
cxoaumoctu. (OTTK-3, TIK-23)

5 |Meroa nociaeaoBaTeNbHBIX TPUOTHKEHUI IToaroroBka BBINIOJTHEHNIO | Texkynmi
(TIpOCTHIX UTEpALINiA) PEIICHHS] HETUHEHHBIX nabopaTopHOil pabOTHI KOHTPOJIb:
ypaBHeHUH. [TpuHIMD CKaThIX oTOOpaxeHuil. O Kontposns
KaueCTBE UTEpALUi U CKOPOCTH CXOAUMOCTH BBITTOJIHEHUS
(oueHkn). Metoa MpocThIX UTEpaLUi s U IIPOBEpPKaA
HEJTMHEWHBIX CUCTEM aNreOpandecKux u OCHOBHAs OTYETHOCTH
TPAHCIEHICHTHBIX YpaBHEHUH (CIIEICTBUS U3 1o

DAHCIIEH P (cnen muteparypa: 1-2
o0111ero ciyyas); reoMeTpuieckas 1abopaToOpHBI
N JomnonauTenpHas
MHTEpIIpEeTAIMs METO/Ia TPOCTON UTEPALIUHU IS M paboTam

CJIy4asi OTHOTO CKaJIIPHOIO ypaBHEHUA. MeTox
B3STHS B BWIKY (METOJ MOJOBUHHOTO JETICHUS).
Meton Herorona n Hetorona-Kantoposuua
penIeHUs] HETMHENHBIX ONEPATOPHBIX
ypaBHenuid. (OITK-3, T1K-23)

muteparypa: 1-2
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Meton HproTOHA MpUMEHUTENBHO K
HEJIMHEHHBIM CUCTEMaM alre0pandeckux u
TPAHCIEHICHTHBIX YPaBHEHUI; T€OMETpUUYECKAsI
WHTEpIpeTaIys METo/1a Ha Cy4yail OJIHOTO
CKaJIIPHOTO ypaBHEHHs. MeToj Xxop,
KOMOWHUPOBAHHBII METOJ], METOJ] CEKYIIIHX.
(OIIK-3, ITK-23)

Bcero yacosB:

36

36

36
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PeliTHHT — IIIaH AUCHHUIIIMHBI

YucaeHable METOIb]

[Tpunoxenue Ne 2

(nassanue oucyunaunel coenacHo pabouemy yueoHoMy nIaHy)
HarnpasieHue/crenranbHocTh_09.03.03 Ipuknannas nanpopmaTuka

Kypc 4, cemectp [

Buabl yueoHoM AesiTeIbHOCTH | bamn 3a Yucno Bamer
CTYJACHTOB KOHKpETHOE 3a[JaHui 3a MuHnumansabli | MakcuManbHbIN
3aaHne ceMecTp
Mogayasb 1. UncjieHHbIe MeTO/bI peLieHUsl 33/1a4 JIMHeiHOi ajredpbl. 0 35
Pemienne cucreM HeJlMHeHHbIX YPAaBHEHMH.
Texkyuuii KOHTPOJIb 0 30
1. KoHTpOb BBINOJIHEHUS U IPOBEpPKa 10 3 0 30
OTYETHOCTH TI0 JTAOOPaTOPHBIM
paboram
PyGe:kHbIl KOHTPOJIb 0 5
1. [TuceMeHHBIC 3ajaHuS 5 1 0 5
Mopayas 2. [Ipubianxenue pynkuuii. YucienHoe HUHTErpupoBaHMe. 0 35
Tekyuiuii KOHTPOJIb 0 20
1. KoHTpOIIb BBITIOJIHEHHUS M TPOBEPKA 10 2 0 20
OTYETHOCTH I10 TAOOpaTOPHBIM paboTam
Py06e:xHbIli KOHTPOJIb 15
1. IluceMeHHBIE 3a0aHUs 5 3 0 15
IMoompureabHbie 0aNIbI
1. ITyGnukanus crareit | | 0 | 10
IMocemaeMocTsb (02/51bI BHIYUTAKOTCS U3 0011ell CYMMBbI HAOpaHHBIX 0aJ1JI0B)
1. Tlocemienue JIEKIMOHHBIX 3aHITHI 0 —6
2. TlocemeHne IpakTHIECKUX 0 -10
(ceMHHApPCKUX, 1a00PATOPHBIX 3aHITHIN)
HUTOroBblii KOHTPOJIb
DKk3aMeH 0 30
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