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Pabouas mporpamma AuCHUIUIMHBL «MaTeMaTH4YeCKUEe allrTOPUTMBI CKATUS M300paKEeHU» Co-
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MaTeMaTUYECKUX U KOMIBIOTEPHBIX METOI0B, IpoToKoa Ne 10 ot 08.04.2021.

3aBenyromuii kadeapoit
MaTeMaTHUYECKUX U KOMIIbIOTEPHBIX MeTOJ0B JIexxHnes A. B. C,//

YTBepk/ieHa Ha 3aceJaHuU YIeOHO-METOAMYECKON KOMUCCHH (DaKyIhTeTa MAaTEMATHKH
Y KOMITBIOTEPHBIX HayK, IpoTokoa Ne 3 ot 12.05.2021.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}y
u KomnbroTepHbIX Hayk [Imansko C. I1. &

PenenseHTnl:
Casenko U. B.,,  kommepueckuii nupexkrop OOO «Pocl'maBBuno»

Huxutun 0. I'., noneHt kadeapsl TeOpeTHUECKO (pU3UKHM U KOMITBIOTEPHBIX TEXHOJIOTUH
OI'bBOY BO «KybaHckuii rocy1apCTBEHHBIH YHUBEPCUTETY



1 LEJIH U 3AJAYUM U3YUYEHUS JUCIATLTAHBI (MOIYJIST)

1.1 Ilemb OCBOCHUS TUCIUATIIMHEI

LenssMu OCBOCHHS JUCHIUIUIMHBI «MaTeMaTudecKie alrOpUTMbI CKATHS W300pasKEHUI»
SBIISIIOTCS: POPMUPOBAHUE YIITYOJIEHHBIX 3HAHUN IO MATEMaTHISCKUM MOJICTISIM TIPEICTABICHUS
M poBbIX U300paKEHUH, METOIaM UX 00pPaOOTKH U aJITOPUTMaM CHKATHSI.

1.2 3agaun IUCHUIIINHEL.

noJjrydeHre 6a30BbIX TEOPETHUYECKUX CBEJCHUN IO MAaTEMAaTHUECKUM METO/IaM 00paboTKU
IU(PPOBBIX N300PAKEHUI; pean3alisl alrOPUTMOB CKaTHUsl B CUCTEME KOMIIbIOTEPHOH anredpsl
(MathCAD) u Bu3yanu3aus MoJiydeHHBIX PE3yJIbTaTOB; MPOBEICHUE YHCICHHBIX KCIIEPHUMEH-
TOB.

[Tpu ocBOCHMU TUCIMILIMHBI BhIpabaThIBaeTCs oOLIeMaTeMaTuyeckas KyJlbTypa: yMEHUE
JIOTMYECKU MBICIUTh, IPOBOJUTH JJOKA3aTEIbCTBA OCHOBHBIX YTBEPXACHUH, yCTaHABIMUBATH JIO-
THYECKUE CBSI3M MEXAY HMOHATHAMH, IPUMEHSATH MOJy4YCHHbIE 3HAHUA Ui aHanu3a auddepen-
LMAJIbHBIX YPaBHEHHUH B YaCTHBIX IMPOM3BOIHBIX U 3P GEeKTUBHO UX pewarsb. [loaydyaemsle 3Ha-
HUS JISKAaT B OCHOBE MaTeMaTHYECKOT0 00Opa30BaHUs M ONMUPAIOTCSA HA 3HAHUS TUCHUIUIMH: Ma-
TeMaTU4YeCKUi aHanu3, anredpa, quddepeHIranbHble ypaBHEHUs, (QYHKIMOHAIBHBIA aHAIN3,
Teopust PYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO, BEIYUCIUTEILHBIE METO/IBL.

1.3 Mecro nucuuIuiMHbl (MOAYIS) B CTPYKType 00pa30BaTeIbHON MPOTrpaMMBbl.

JucuuruinHa «MaTeMaTH4ecKue alrOpUTMBbl CKaTHUs U300pakKeHUI» OTHOCUTCS K YacTH,
dopmupyeMoii ydacTHUKaMH 00pa3oBaTeIbHBIX OTHOLICHHH, Ooka 1 "lucuurmael (Moxynu)"
y4eOHOT0 IJIaHa U SIBJIAETCS TUCUMILUIMHOM 110 BBIOODY.

3HaHUS U YMEHUs, NPUOOPETEHHBIE CTYACHTAMH B Pe3yibTaTe M3yUeHHs AUCIUIUINHBIL,
OyAyT UCIIOJIB30BAThCA MIPU U3YUEHUHU OOIIMX U CHELHATIbHBIX KYPCOB, IPH BBIIIOJHEHUU KypCO-
BbIX U JUIUIOMHBIX paboT, CBA3aHHBIX C AHATIMTUUYECKMMH U YUCJIEHHBIMU METOJIaMHU HMCIIONb3Y-
IOLIME KOMITBIOTEPHBIE MAKEeThl MPUKIIAJAHBIX IPOrpaMM il peIlieHUs] HaualbHO-KPAaEBhIX 3a/1au
MaTeMaTUYeCKON (PU3MKHU.

1.4 TlepeueHb TIAHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO TUCHUTUIMHE (MOIYII0), COOTHE-
CEHHBIX C IJIAHUPYEMBIMU pe3yJbTaTaMU OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HANpaBIeHO Ha (opmMupoBaHuEe y 00ydaro-
HIUXCS CETYIONNX KOMITETEHIIHH.

KO,I[ 1 HAUMCHOBAHUEC I/IH,I[I/IKaTopa* PG3YJ'II>TaTBI O6y‘lCHI/I$I 110 JUCHUILIINHE

IIK-2 — cnioco0eH akTUBHO y4acTBOBATh B UCCIIEIOBAHUU HOBBIX MaTeMaTHYECKUX MOJIENICH B eCTe-
CTBEHHBIX HAayKax
MIK-2.1 — YMeer UCTIONB30BaTh MaTEMATH- | 3HAET OCHOBHBIE MIOHATHUS, METOABI H IPOOJIEMATHKY

YCCKUC MOACIIN U IIPUMCHATH YU CJIICHHBIC MAaTeMAaTHUYCCKOTO MOJCINPOBAHUSA
MCTOJbI pCIICHUS 3a1a1 B CCTCCTBCHHBIX Vmeer MMpOBOJAUTH BLI60p COCTaBa OTHOIICHUU B 3(1)-
HayKax (beKTOB, YUYUTBIBACMBIX TP COCTABJIICHUU MaTEMaTU4dC-

CKMX MoJeJIen

Brageer HaBbIKaMu OpraHU3allMy BEIYUCIUTEIBHOTO
MpoILIecCca B COOTBETCTBUU C MIOCTPOCHHBIMU MaTeMaTH-
YECKUMH MOJETISIMHU

IIK-2.2 — PazpabaTbiBaeT HOBbIC MaTeMa- 3HaeT OCHOBHBIE IPUEMBI COCTABICHHUA MaTeMaTHde-
TUYECKUE MOJIETN B €CTECTBEHHBIX HAyKaX | CKUX MOJesel

YMeeT onpeaensaTs HaUIeKallylo CTENEHb AeTalu3alin
COCTAaBIISIEMBIX MATEMATHUECKUX MOJIETIeH

Brageer HaBbIKaMu oOecIiedeHNS aJIeKBATHOCTH MaTe-
MaTHYECKHX Mofesel

IIK-2.3 — Bnageer HaBbIkaMu MaTeMaTude- | 3HACT MPHUHIIUIIBI COTIOCTABIICHHUS TEOPETUIECKHUX pe-
CKOM 00pabOTKH PE3yIhbTATOB DKCIIEPUMEH- | 3YJIBTaTOB € (DAKTUIECKUMU JTAaHHBIMU




KO,I[ 1 HAUMCHOBAHUC I/IH,I[I/IKa.Top.':1’1<

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

TaJILHBLIX UCCIJIEAOBAHUI COCTaBIEHHBIX Ma-
TeMaTHYECKUX MOJIelen

YMeeT pemath 00paTHBIC 3a7a49u JIIs ONPEICIICHUS
3HAYEHUH MapaMeTpPOB MAaTEMATUYECKUX MOJIeNIeh

Braaneer naBeIKamMu IIPUMEHCHUA KOMIIBIOTCPHBIX IIPO-
rpaMm JJ1d IIPpOBCACHUA paCIIéTOB, CBs3aHHBIX C MOIC-
JIMPOBAHUEM

IIK-4 — CriocoOeH OpreHTHPOBATHCS B COBPEMEHHBIX aITOPUTMaX KOMITBIOTEPHON MaTeMaTHKH; 0071a-
JaTh CIIOCOOHOCTSMU K 3(()EKTHUBHOMY PUMEHEHHIO U pealTU3allii MaTeMATUIEeCKU CIIOKHBIX allro-
PUTMOB B COBPEMEHHBIX NMPOIPAMMHBIX KOMILIECKCAX

IIK-4.1 — IMeeT HaBBIKU UCIIOJIBL30BAHN
COBPEMEHHBIX SI3bIKOB IIPOrPAMMHPOBAHHS
IUTSL pa3pabOTKH IIPOrpaMMHOTO obecriede-
HUSA

3HaeT OCHOBHBIC IIPUEMBI UCTIOIB3yEMEBIC TP pa3pa-
OO0TKE IMPOTPAMMHOTO OOECIICUCHIS Ha COBPEMEHHBIX
SI3bIKAX TIPOrPaMMHUPOBAHUS

YmMmeer pCaIn30BbIBATh aJITOPUTMBI C UCIIOJIB30BAHUCM
COBPCMCHHBLIX SI3bIKOB NIPOrpaMMHPOBAHUA

Brnageer HaBBIKaMU TIPAKTHYECKOTO MTPOTPAMMHUPOBA-
HUS

IK-4.4 — OpueHTHpyeTCS B COBPEMEHHBIX
ITOPUTMAX KOMITBIOTEPHOI MaTEeMaTHKH 1
HUMeeT NPaKTHYECKHH OIIBIT pa3paboTKu
MPOTPaMMHBIX MOJTyJIeH Ha OCHOBE MeXa-
HHUKO-MaTeMaTHYECKUX MOJenei

3HaeT OCHOBHBEIC HpI/IéMLI COCTABJICHHUA MaTCMaATHU4C-
CKHX MOJIeJIEd

YMeeT onpenensaTs HaaeKallyo CTeNeHb JeTaTn3alii
COCTAaBJIIEMBIX MAaTEMATUUECKUX MOJEIEH

BJIEII[CCT HaBbIKaMU IMPUMCHCHUSA KOMITBIOTCPHBIX IIPO-

TpaMM JIJIsl IPOBEICHUS pacYETOB, CBSI3aHHBIX C MOJIe-
JUPOBAaHUEM

Pe3ynbrarel 00ydeHus Mo JUCHMILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBIEHUS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSITEJIbHOW pabOThl 00Yy4aOLIUXCS B COOTBETCTBUU C YTBEPKIEHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopsl JOCTHXKEHHSI KOMIIETEHIMH CUUTAIOTCS C(OPMUPOBAHHBIMU IIPU TOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YyJIbTATOB O0YUECHHUS.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 Pacnipenenenue TpyA0EMKOCTH AUCIUILIUHBI 110 BHIaM padoT.
OOmiast TpyA0EMKOCTh AMCHMUIUIMHBI COCTABIISCT 2 3aUeTHHIE CIUHMIIBI, UX pacrpeerne-
HUE 110 BUJaM paboT MpecTaBIeHo B TabIuIe

Bun yue6HO# paboTh Bcero CemecTpbl
4acoB (dacel)
8-i1
KonrakTHasi paboTa, B TOM yHcIe: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro) 30 30
3aHATHS TEKIIHOHHOTO THIIA 14 14
3aHATUS CEMUHAPCKOTO TUIA
(ceMUHApBI, TPAKTUYECKUE 3aHATHS) - B}
JlaGopaTopHbIe 3aHATHS 16 16
HNHas koOHTaKTHas padoTa: 4.2 4.2
Kontpoisb camocTositenpHOM padoThl (KCP) 4 4
[Tpomexyrounas arrectranus (MKP) 0,2 0,2
CamocTosiTesibHasi paboTa, B TOM 4HcJIe: 37,8 37,8
[TpopaboTka yuyebHOro (TeOpeTUYeCcKoro) MaTepuana 16 16
[ToaroToBka K 1a00paTopHEIM paboTam 16 16
[ToaroToBka K TEKynieMy KOHTPOJIO 5,8 5,8




O01mast Tpy10eMKOCTh

Hac. 12 72
B TOM 4YHCJI¢ KOHTAaKTHas 34,2 34,2
padora

3a4. eq. 2 2

2.2 CTpyKTYypa IMCHUIUIMHBI:

Pacnpenenenne Bu10B y4eOHON pabOThI M MX TPYJOEMKOCTH O pa3JieaM JAUCIUILTHHBL.

\ KosmvecTBo yacoB
No
pas- HauMeHOBaHKE Pa3/IelioB AymuTopHas Camoctos-
fena Bcero pabora KCP | tenpHas
JI 113 JIP pabota
1.  |OG6mwue cBeaeHMs 0 M300pakeHusx | 5,8 2 3,8
2. |SVD-cxarue 18 4 4 2 10
3. |Texnonorus jpeg 16 2 4 2 8
4.  |IIpeoGpa3zoBanue nuddysuu 6 4 4
5. |Moauduxanus alropuTMoB 26 2 8 12
Hmoeo no oucyunaume: 72 14 - 16 4 37,8

[Tpumeuanue: JI — nexum, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopaTopHsie 3aHs-
tusi, CPC — camocrosiTenbHas paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB JMCHUILIAHBI:
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

®opma
Haumenosanue .
Ne Tembl IPaKTUYECKUX 3aHATUI TEKYILEro
pasznena
KOHTPOJISI
1 2 3 4
®uszuka u GU3NOJIOTHS 3pEHUSL.
OO01ue CBEIEHN O b P . vy
1. KomnbroTepHoe npencraBieHue n300pakeHui.
N300pakeHMIX ., K
CpaBHeHue n300pakeHni, HOPMbI
CuHrynspHOE pa3iloKEHNE MaTPULLBI. v
2. |SVD-cxkarue CskaTue, TJ1aBHas 4acTh. K
MeTtoa MakCUMH3AIMK CTOJIOIOB
Pasnoxenne @ypbe, OCHOBHBIE CBOKCTBA. v
3. |TexHomorus jpeg KBanroBanue, @ypbe-cxaThe. K
CxxaTtue 0e3 notepsp, aroput™m Xaddmana
CrnekTpanbHble 3a7a4u onepaTtopa Jlamnaca.
Crabuinzanus 3a1a4u TEMJIONPOBOIHOCTH.
[IpeobpazoBanue nud- A p . v
4. by IIpocTpaHCcTBO rapMOHUYECKUX (YHKLIUH. K
Y TlonHbIe cHCTEMBI ITIOTEHITHAJIOB.
CaoiicTBa peniennii ypasHeHus [lyaccona
CrnaxupaHnue U300paxxeHui.
Mopaudukarus anro- p . vy
5. HIMOB KonuenTtpupoBanue nzoopaxeHuii. K
P HTepaninoHHOE CrilaKMBaHUeE.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.




2.3.3 JlaGopaTopHble 3aHATHSA

Ne HaumenoBanue 1abopatopHbIX padoT Popwa Teky1ie-
IO KOHTPOJIS
1 2 3
8-ii cemecTp
1 |CunrynspHoe pa3ioKeHHe MaTPUIIBI JIP
2 |Cxkarwue, riiaBHast 4yacT JIP
3 |Merox MakCUMHA3AIMA CTOJIOLOB JIP
4 |Pabota ¢ n3o00pakeHHEM JIP
5 [Iloctpoenue anroputMoB SVD-cxaTus Ipu pa3iMuHOM KOJUYECTBE JIP
CUHTYJISIPHBIX YHCET
6 |IlocTpoeHue anropuTMOB jpeg-CKaTHs IIPH PA3IMIHOM KOJIHYECTBE JIP
TapMOHUK B paznoxeHnu Oypne
7 |Peamm3anus anroputma Xaddmana JIP
8 |Pabora c n3006pakeHueM JIP
9 |IlocTpoeHue anropuTMOB CrIIQXKUBAaHUS H300PaKEHUS U KOHIIEHTPUPO- JIP
BaHUE N300paKEHUS
10 |Monudwukarus anroputMoB SVD-cxatus u jpeg-coxaTust JIP
11 |WrepanumoHHOE Cria)kuBaHue JIP

3amuTa naboparopHoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsr (KP), pacuerHo-Tpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), rectuposanue (T) u 1.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHBI

2.4 lepeyeHb y4eOHO-METOIUYECKOTO 00eCTIeYeHHUsI ISl CAMOCTOSITEILHON PadoThI

00y4YaOIIUXCS 110 JUCHHUILIMHE (MOYJII0)

IlepeueHb yueOHO-METOMUECKOT0 00eCTIeueH s JUCIIUILIMHEI
Ne Bunx CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI

1 2 3

1 |IIpopabotka yue6Horo |JlutepaTypa U3 OCHOBHOTO M JOMOJHUTEIBHOIO CIIHCKOB
(TeopeTnyeckoro) mate-
puana

2 (llogroroBka k Tekymiemy [OOpa3isl IporpaMM MO TeMaM JIaDOPATOPHBIX 3aHATUHN B JICK-
KOHTPOJIIO TPOHHOM BHJIE

Y4eOHO-METOAUYECKUE MaTepuambl JJIsl CaMOCTOSITENILHON pPabOThl OOyYaromMxcs W3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS 1 BOCIIPUITHS UH(DOpMALINU:

JInst an ¢ HapyIeHNUs MU 3pEHUS:

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst man ¢ HapymIEeHUsAMHU CIllyXa:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:
— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIN MepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Y-
YaroLIUXCsl.




3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

Jlia peanu3anyy KOMIIETEHTHOCTHOTO MOJAXOJa MPEIyCMaTPUBACTCSl MCIOIb30BaHUE B
yu4eOHOM TPOIECCe aKTHBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS AyJUTOPHBIX W BHEAY]H-
TOPHBIX 3aHSATUN C MPUMEHEHUEM COBPEMEHHBIX MAaTEMaTHUECKHUX MaKeTOB MPUKIAIHBIX IMPO-
rpaMM, a IMEHHO:

— MareMaTH4YecKoro makera npukiaagHex mporpamm MATHCAD.

B miporiecce BBIMOTHEHHS MPAKTUYSCKUX 3aJIaHUH yJaInuecs JOKHBI PUOOPECTH HABBIK
HCIIOJIb30BAaHUsI COBPEMEHHBIX MMAKETOB aHajlM3a U BU3YyalM3al[Md Pe3yJbTaTOB, MOJYYEHHBIX B
XO0JI€ peUIeHU 3aa4.

Hcnons3oBanue B oOyueHnn MHGOPMAIMOHHBIX TeXHOJOruil coctaBiser 50% oObema
ayJUTOPHBIX 3aHATHHI U CIIOCOOCTBYET (POPMUPOBAHUIO U PA3BUTUIO MTPO(HECCUOHATHLHBIX HABBI-
KOB 00yYaromuxcs.

4. OHEHOYHBIE CPEJICTBA IJISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMO-
CTHU U TIPOMEKYTOUYHON ATTECTAIIMHA
4.1 ®oH OLIEHOYHBIX CPECTB /ISl IPOBEeHHUsI TEKYIEro KOHTPOJIS.

4.1.1 llpumepHbIii NepevdeHb TeM IS pedepaToB U YCTHBIX ONIPOCOB

CTpyKTYypHl ¥ TUTIBI JAHHBIX;

BHyTpeHHUe 1 BHEIIHNE 1aHHbIE;
Krnaccudukanus cTpykTyp JaHHBIX;

JIuHeliHbIe U HeNUHEHbIE TaHHbIC,

AHanm3 CI0XXHOCTU CTPYKTYP JaHHBIX;
ANTOpUTMBI U IPOCTHIE YHCIIA;
BrrauciuTenbHbie alrOpuTMEI,

['eHeTHuecKue aaropuTMBbl;

MypaBpUHBIE AIITOPUTMBI;

0. Meron BeTBeil U rpaHuLL;

1. Kareropuu KOMIBIOTEPHBIX CUCTEM;

12. TTapannenbHble apXUTEKTYPHI;

13. [MpuHIMn aHaNIM3a NapaIeNIbHBIX aJTOPUTMOB;
14. PacnipesienieHre JaHHBIX B Pa3IMYHBIX MOJIENISX;
15. TMapannenbHBIN MTOUCK;

16. [TapannenbHas COPTUPOBKA;

RO ~NOR~wNE

[TonHbIil HaOOp BCEX BapUAHTOB OLIEHOYHBIX CPEACTB Ui TEKYILEro KOHTPOJIS yclieBae-
MOCTH M MPOMEXYTOUHOM aTTecTali U BOmpocoB K 3adery npusoautcs B ®OC (Donge oue-
HOYHBIX CPEJICTB), KOTOPBIM 0(OpMIIEH KaK OT/IeIbHOE IPUIIOKEHUE K pabouell mporpamme.

4.1.2 O6pa3ubl MHAUBUAYAJIBHBIX 32/IaHU I

1. Cospare B MathCAD nporpammy peanusyronryto arroputm SVD-cxkartus nuppoBo-
ro n3oOpaxenus. [IpoBecTH pacdeTsl cKaTHs pa3HOTO KAuyecTBa CXKATHA: OTIMYHOE, XOpoIIee,
cpeanee, mioxoe. [logcuntare k03 puneHT cxarus.

2. Cosznars B MathCAD mporpamMMy peau3yrolyro aJroputM jpeg-cxarus udpoBoro
u3zo0paxkenus. [IpoBecTn pacuerbl cKaTHsl pa3HOro KayecTBa CXKATUS: OTIMYHOE, XOpollee,
cpennee, moxoe. [logcuntats KOdHPUITUEHT CHKATHSL.

3. Coznmare B MathCAD nporpammy peanu3yoniyro alropuT™ pa3aokeHus nudpoBoro
n300pakeHsl A Ha TapMOHHYECKYIO M OPTOTOHaNbHYIO cocTaBiisitonlyto: A=G+H. I[posectn
CTJIAKUBAaHUE OPTOTOHAIBHOW cocTaBiisitoniedt H u npumenuts k Hel jpeg-cxkarue. [IpoBecTtu
pacyeThl CKaTHsI Pa3HOTO KadecTBa CHKAaTHs: OTIIMYHOE, Xopoliee, cpeanee, mioxoe. [loxcunraTs
KOX(PUITUEHT CXKATHSI.

4. Cosznmats B MathCAD nporpammy peaqn3yromyro alroOpuT™ pa3ioskeHus udpoBoro
n300pakeHNst A Ha TapMOHHYECKYI0 M OpTOroHaibHYyI0 cocTasisitoiyto: A=G+H. Ilposectu



KOHIICHTPUPOBAaHUE OPTOrOHANBHOM cocTtaBistoniet H u mpumenuts k Heit SVD-cxxatue. Ilpo-
BECTH PAacuUeThl CKAaTUS PA3HOTO KavyecTBa CXKaTHs: OTIMYHOE, Xopollee, cpeanee, mioxoe. Ilox-
CUMTaTh KOO (DUIIMEHT CIKATHUS.

HJ’I?I IMOJIYYCHUA 3a4éra CTYACHT OJOJI’KCH BBIIIOJIHUTh U CAATh IPCIIOAaBATC/IIO IMOJTYYCH-
HBIC IMTPAKTUYCCKHUEC CECMCCTPOBLIC 3a/IaHUS.

4.2 ®oH/I OLIEHOYHBIX CPECTB /ISl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpumepHBIii IepeueHb BONPOCOB IS TOATOTOBKH K 3a4ETY.

KomnbroTepHoe npesicraBieHue n300paxeHui;

CpaBHenue n3o0paxenui, Lo- Hopma, Hopma DpobeHunyca;

Paznoxenue @ypsne, paBeHcTBO [lapceBais;

Cos-paznoxxenue, GopmMybl KO3HPHUITUESHTOB;

Anropurm Xaddmana;

CuHryssipHOE pa3iio’KeHHUEe MaTPUIIbl, CYIIECTBOBAHHUE,

Hopma ®pobennyca, BHIYUCICHHE CUHTYJISIPHBIMUA YUCIIAMHU;
[ToanpocTpaHCcTBO rapMOHHYECKUX (DYHKIIH, TOJTHAS CUCTEMA, AITOPUTM;
[ToanpoctpancTBO rapMOHMUECKUX (yHKIMM, 1emMMma HoBukoBa;

0. CnexTpanbHble 3a7aud, CTAOMIN3AIMS PEIICHHI 33a/1a4 TEIIONPOBOAHOCTH;
11. Unrepnperanus peuienuil ypaBuenus [lyaccona, cBoicCTBa;

12. CrnaxxuBaHue N300pakeHUM, 0OpaTHas OTIepaIvs;

13. KoHileHTprpOBaHUE U300paXKEHH, 0OpaTHas ONepaIns;

14. TIpocras naeHTUDHUKAINS U300pAKCHUI;

BOoo~NoGOR~WONE

[TosiHbIi1 HaOOp BCEX BapMAHTOB OLIEHOUYHBIX CPEACTB Ul TEKYILEro KOHTPOJIS yclieBae-
MOCTH U MPOMEXKYTOUHOH aTTecTaluu M BOMPOCOB K 3aueTy npuBoautcs B POC (Poupe orne-
HOYHBIX CPEJICTB), KOTOPBIA 0(hOPMIICH KaK OTIEIbHOE MPUIIOKEHHE K pabodell mporpaMme.

OneHouHble cpeAcTBa AJIs MHBAIUIOB U JIMI] C OTPAHUYEHHBIMHU BO3MOKHOCTSAMH 370pO-
BbsI BBIOMPAIOTCS C yUYETOM MX HHIUBUAYAIBHBIX MICUXO(PU3NICCKUX OCOOCHHOCTEH.

— [IpY HEOOXOIMMOCTH MHBAIUAAM M JIMLIAaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISETCS JOTOJIHUTEIBHOE BPEMs ISl IIOJrOTOBKU OTBETA HAa 3K3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIMJOB MIpOIe/lypa OLIEHUBAHUS PE3yIbTaTOB OOYUYEHMs MO JUCLUIUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponiennypa orneHMBaHUs pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMHU 3/10pOBbsI IO JUCHMILIMHE (MOJYJIIO) MPEIyCMaTpPUBAET MPEIOCTABIEHUE WH-
dopmanuu B hopMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbSl M BOCHPUATUS HHPOpMa-
17078

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B (popMe JIEKTPOHHOT'0 IOKYMEHTA.

JUig au1 ¢ HapyIIeHUSIMH OIIOPHO-BUTATEIBHOTO alapara:

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YarOIINXCA.

5. MIEPEYEHb OCHOBHOM U JONMOJHUTEJBbHOM YYEBHOM
JUATEPATYPBI, HEOBXO/IJUMOM 1JIs1 OCBOEHUSA IUCIUIIINHBI (MOJIYJIS)



5.1 OcHoBHas JiMTEpaTypa:

1. EBcrotun, O.0. CxaTtue nudpoBbIX U300pakeHH [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / O.0. Erctotun, A.A. Hlenynanos, C.K. Pocomek, P.B. Memepskos. — M. : 'opsiuas
muaus-Tenexom, 2013. — 124 ¢. — Pexxum nocrtyma: https://e.lanbook.com/book/55671

2. Baromun, JI.C. Metonsr cxatust mzoopakenuit / JI.C. Batonun. - Mocksa : TaTepHer-
Yuusepcurer Undopmanmonnsix Texnomoruii, 2007. - 175 c. ; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=234890

3. Toncaiec, P. [ludposas 06padoTka n3odpakeHuit : mpaktuieckue coretsl / P. ['oHCa-
nec, P. Byac ; mep. [1.A. Youwna, JI.W. Py6anoBa. - 3-e usn., ucnp. u jgoi. - Mocksa : TexHocde-
pa, 2012. - 1104 c. : mi.,tabu., cxem. - (Mup uudponoii 06padotkn). - ISBN 978-5-94836-331-8
; To e [DnexrponHnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=233465

4. Conosbes, H. [ludposas o6paboTka nHbOpMaKMK B 3a7a4aX U MpUMEpPax : yueOHoe
nocobue / H. ConosbeB, H.A. Tummna, JI.A. FOpkeBckas ; MuHHCTEpPCTBO 00pa3oBaHUs U
Hayku Poccuiickoii @eneparuu, OenepaibHOE rocy1apcTBEHHOE OF0DKETHOE 00pa30BaTeIbHOE
yupexaeHue Boiciero oopazoBanus «OpeHOyprekuii rocyjapcTBeHHbIN yHUBEpcHTeT», Kaden-
pa mporpaMMHOro 00ecre4eHHs BHIYMCIUTEIbHON TEXHUKY U aBTOMAaTU3UPOBAHHBIX CUCTEM. -
OpenoOypr : OI'Y, 2016. - 123 c. : un. - bubmmorp. B k. - ISBN 978-5-7410-1614-5 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=485398

5. Kommerorepnas rpaduka : yaeobnoe mocobue / coct. M.I1. XBoctoBa, O.JI. CepBeTHUK,
O.B. Benb1r ; MunuctepetBo o6pasoBanus u Hayku Poccuiickoit denepanuu u ap. - CtaBpo-
nois : CKOY, 2014. - 200 c. : un. - bubauorp. B kH. ; To xe [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457391

I[JI)I OCBOCHMA JUCHUIIIIMHBI HHBAJIMAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B SJICKTPOHHOM BUIIC B 3HeKTp0HHO'6I/I6HI/IOTe‘IHLIX CHUCTCMaAx.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1) AdanaceeB, K.E. OCHOBBI BEICOKOITPOM3BOJUTEIILHBIX BEIYUCICHUH | y4eOHOE MOCO-
oue / K.E. Adanacwe, U.B. I'puropresa, T.C. Peiin. - Kemeposo : KemepoBckuii rocynap-
cTBeHHbIN yHUBepcuteT, 2012. - T. 3. [lapanienbHble BHIYMCIUTENBHbBIE AITOPUTMBIL. - 185 c. -
ISBN 978-5-8353-1546-8 ; To xe [DnexTpoHHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

2) Banmxsl, A.C. Matemaruka Ha Python : yue6HO-MeToqrueckoe mocobue / A.C.
banmxel, M.b. Xpunynosa, . A. Anexcanaposa ; @uHaHCcOBBIN yHUBEpcuTeT npu [IpaBurens-
ctBe Poccniickoit @enepaunn. — Mocksa : [Tpomereit, 2018. — Y. 1. DiieMeHTsI TMHEWHON all-
reOpbl U aHATUTHYECKON reoMeTpuu. — 76 c. : Tabn. — bubnuorp. B kH. - ISBN 978-5-907003-86-
6 ; To e [DnexTponHsIii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=494849

5.3. [lepuoanueckmne U3IaAHUA:

1. BoluncnuTenbHBIE METOABI U MPOTPAMMHUPOBAHNE. DJICKTPOHHBIM HAYUHBIN >KypHAT
HUBI[ MI'Y (HayuHo-uccienoBaTenbCKUil BBIUMCTUTENBHBIA 1EHTP MOCKOBCKOTO TOCYIap-
CTBeHHOTO yHHBepcuTeTa uM. M.B. JlomoHocoBa) http://num-meth.srcc.msu.ru.

2. Cubupckue 2ICKTPOHHBIE MaTeMaTUYCCKHE W3BECTHS, DJICKTPOHHBIH HAYIHBIN Kyp-
Han uHCTUTYyTa MaTemaTuku uUM. CoOoneBa Cubupckoro otaenenus Poccuiickoil akamemuu
Hayk, http://semr.math.nsc.ru/indexru.html.

6. IIEPEYEHDb PECYPCOB UTH®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIMOHHOM CETU «<AHTEPHET»,
HEOBXOJIUMBIX JJIs1 OCBOEHUA JUCIIUIIJIMHBI (MOAYJIA)



https://e.lanbook.com/book/55671
http://biblioclub.ru/index.php?page=book&id=234890
http://biblioclub.ru/index.php?page=book&id=233465
http://biblioclub.ru/index.php?page=book&id=485398
http://biblioclub.ru/index.php?page=book&id=457391
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http://semr.math.nsc.ru/indexru.html

1. DnaexrTpoHHO-OMOIHOTEUHAs cucTema M3narennbcrBa «Jlanby http://e.lanbook.com.

2. Crmucok murepatypsl mo MathCAD. O6pa3oBaTenbHbI MAaTEMaTHUECKHUI CANT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

3. OO6epoccuiickuii MaTeMaTHYECKHUH TTopTan - Www.mathnet.ru;

7. METOJINMYECKHUE YKA3AHUA JJ51 OBYUAIOIIUXCS IO OCBOEHUIO
AU CHUITIIIMHBI (MOYJIs)

ITo Kypcy npeaycMOTPEHO NPOBEACHHE JICKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOU TEOPETHUYECKHA MaTepual, pacCMaTPUBAIOTCS OCHOBHBIC MPHEMBI PEIICHUS 3a7ad |
peIIaloTCs IPUMEPHI MMPAKTHICCKUX 3a]1a4.

Ha maGopaTopHBIX 3aHSATHSX CTYISHTBI, pelias CEeMECTPOBBIE 3aJaHMsl, MPHUOOPETaroT
MIPAKTUYECKHE HABBIKH.

Baxnelimum sTamoM Kypca SIBISIETCS  CaMOCTOsATENbHas paboTra MO JUCIUIUIMHE
«MareMaTHYeCKHe aJIFOPUTMBI CXKATUS H300paXKCHHI», BO BpeMs KOTOPOH CTYICHTHI
OCYIIECTBIISIOT MPOPAOOTKY HEOOXOJUMOTO MaTepualia, UCIOJb3Ys JTUTEpaTypy U3 OCHOBHOTO U
JIOTIOJTHUTEILHOTO CITMCKOB, TOTOBSATCS K TEKYyHIEMY KOHTPOJIIO, W3ydas IpHMEphI 3ajad,
PAaCCMOTPEHHBIX HAa JICKIUSAX W Ha MPAKTUICCKUX 3aHATHUAX, U 00pas3llbl MPOrpaMM IO TeMaM
71a00paTOPHBIX 3aHATHIA (BBIAAIOTCS CTYICHTAM B QJIGKTPOHHOM BUJIC).

B ocBoeHWW MUCIUTUIMHBI WHBATUAAMH U JIUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIIFHOE PA3bSICHEHHE yUeOHOT0 MaTepurara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (HaKTOPOM,
CIOCOOCTBYIONTUM HHIUBUyaTU3alMd O0YyICHHS U YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W O0yYarolmUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. MIEPEYEHb MH®OPMALIMOHHBIX TEXHOJIOT i1, UCMOJIb3YEMBIX
MPU OCYIIECTBJEHUU OBPA30OBATEJBHOI'O MPOLIECCA 10
JTUCLUILJIMHE (MOAY.JII0).

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHI.

OcBoeHue Kypca «MaremaTtuuyeckue AJITOPUTMBI CKaTUs I/I306pa)KCHI/II\/’I» npeamnojaract
TCOPECTUUCCKOC H3YUYCHUC OCHOB ypaBHeHI/Iﬁ B YAaCTHBIX NPOU3BOAHBIX M HCIIOJB30BAHUEC KOM-
MNBIOTCPHBIX TEXHOJIOTHH U MPOBCACHUC IMPAKTUUCCKUX 3aHATHH C HCIIOJIb30BAaHUEM KOMIIBIOTE-

pa.
8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOIO 00eCTIeYeHHUSI.
[TakeT koMmbrOTEpHOM (cMBONBHOM) anredper MATHCAD 14.
8.3 IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. OukoB B.®. MathCAD 14 nnst CTyIeHTOB, HHXKEHEPOB U KOHCTpyKTOpoB. — CIIO.:
BXB-IlerepOypr, 2007. — 369 c.

2. Mypamkua B. T'. MHxeHepHble ¥ Hay4YHBIE pacyeTbl B MPOTPAMMHOM KOMILJIEKCE
MathCAD: yueGHOe mocooue. — Camapa: CITACY, 2011. — 84 c. - moctymHo: Www.biblioclub.ru
— Yuausepcurerckas 6udanoreka ONLINE.

3. Cnucok nutepatypsl mo MathCAD. OOpa3oBarenbHblii MaTeMaTUYeCKH CauT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MATEPUAJILHO-TEXHUYECKASI BA3A, HEOBXOUMASI
JUISI OCYILECTBJIEHUSI OBPA3OBATEJIBHOI'O IPOLIECCA
MO JUCHUILIMHE (MOJLYJIIO)

Pacnipenenenne BUIOB MaTepHaIbHO-TEXHHYECKOTO OOECIEYCHHS IO BUIAM 3aHITHI
MPEJICTaBJICHO B TaOIHIIE.
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HaumenoBanue
CIIEI[HAJIbHBIX ITOMEIEHUNI

OcHaIEeHHOCTh
CHELUAJIBHBIX [TOMEIEHUI

Ilepeudennb JIMIIEH3MOHHOTO
MPOrPaMMHOTO 00ECTICUEeHUS

VY4eOHble ayJUTOPUH IS TIPO-
BEJICHU 3aHITHI JIEKITHOHHOTO
TUMA

(302H, 303H, 308H, 309H,
505A, 507A)

Mebenb: yueOHast MmeOeb.
TexHu4yeckue cpencTaa ooyde-
HUSL: DKpaH, MPOCKTOP, KOMIIbIO-
Tep

CpEACTBO MOATOTOBKHU ITPE3CH-
taruii MS PowerPoint;
MaTEMATUYECKUI ITAKET
MathCAD

Y4eOHbIe ayauUTOPHH I TIPO-
BeJICHUs J1aDOpaTOpHBIX padoT,
CPYIIOBBIX U WHIUBUIYAITbHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebens: yueOHas MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep ¢ JocTynoM K cetu «MHTep-
HET» U B 3JICKTPOHHYIO HHPOP-
MalMOHHO-00pa30BaTeIbHYIO
Cpey OpraHH3ayn

WNuTepuer-6pay3eps! ams mpo-
CMOTpa CalToB B ceTH MHTEp-
HET;

CpEeIICTBO MOATOTOBKH TPE3eH-
taruiit MS PowerPoint;
MaTeMaTU4YeCKHUil MaKkeT
MathCAD

Y4eOHbIe Ay TUTOPHUH IS TIPO-
BEACHUS TEKYILEW U NPOMEKY-
TOYHOM aTTeCTaIluu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHass MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep

MaTteMaTHYECKUH MTaKeT
MathCAD

Jliis camocTosTeNbHOM paboThl 00YyYAIOIIUXCS TPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIC CICIUATN3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «MHTepHeT» u obecriedyeHreM JIOCTyIa B 3JIEKTPOHHYIO MHGOP-

MalMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HaunmenoBaHue moMeneHuin
JUISL CAMOCTOSITEIFHOM PabOTHI
00yJaronmxcs

OcHaIIEHHOCTH ITOMENTEHHI
JUTSL CAMOCTOSITEIILHOM PabOTHI
00yJaroNuxcs

IlepeyeHp IMLIEH3NOHHOTO
MPOrPaMMHOT0 00eCIICUeHUS

ITomemenue st caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(anTanbHeIi 3a1 Hay4aHoit 610-
JIUOTEKH)

Mebens: yueOHas MeOenb
KommiekT cnennann3upoBaH-
HOM MeOeJIN: KOMITBIOTEPHBIC
CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
UHPOPMAIMOHHO-
KOMMYHUKALIMOHHOH cetu «H-
TEPHET» U JOCTYIIOM B 3JIEK-
TPOHHYIO HH(OPMAIIMOHHO-
obpa3zoBarenbHYyIO cpexy oOpa-
30BaTeJIbHOM OpraHu3anuy, Beo-
KaMepbl, KOMMYHUKAI[HOHHOE
o0opyioBaHue, 00eCIeUnBat0-
1I1ee I0CTYI K CETH HHTEPHET
(mpoBoHOE coerHEHKE U Oec-
MPOBOJIHOE COCTMHEHHUE TIO TEX-
Hostoruu Wi-Fi)

WntepueT-6pay3epsl Ams mpo-
CMOTpa calToB B ceTH MHTep-
HeT;

CpEeJICTBO MOJATOTOBKH MPE3eH-
tarmiit MS PowerPoint

[lomemienue it caMocTos-
TEIHHON pabOThI 00yJaIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebenb: yueOHast MmeOenb.
[Monxnrouenne xk nHGOpPMAIIHU-
OHHO'KOMMyHHKaHHOHHOﬁ CETHU
«VHTEpHET» M OCTYIIOM B
3IIEKTPOHHYIO HH(POPMALIUOHHO-
00pazoBarensHyI0 cpemy oopa-
30BaTeNILHOI OpraHu3aIiu

Wntepuer-6paysepsl AJs Mpo-
CMOTpa CaliTOB B ceTH MHTEp-
HeT;

CpEJICTBO MOATOTOBKH MPE3EH-
taruiit MS PowerPoint







