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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Llenbio ocBOeHMS MUCHUIUIMHBI «IlakeThl MaTeMaTHYECKOro MpOrpaMMHOTO obecre-
YCHUS» ABIIACTCSA — MOJIYYCHHE CTYACHTAMU TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX HABBI-
KOB pabOThI C COBPEMEHHBIMHU MaKeTaMu NMpHUKiIaaHbx nporpamm (IIIIIT) ams mpakTryeckoro
OCBOCHMS MOJXO/J0B M METO/OB PEIICHUs 3a/la4 MaTeMaTHUECKOro MOJEIUPOBaHUS (pu3Hue-
CKHX IIPOLIECCOB.

3amayamMu JaHHOTO Kypca SIBJISTFOTCSI:

® [OJYYCHHE 3HAHWN U TIPEJCTABICHUN O COBPEMEHHBIX MMAaKeTax MPUKIAIHBIX MIPO-
rpaMM MaTEMATHYECKHUX BBIYUCIICHUN;

® H3yuYeHUE BO3MOXXHOCTEH CYMIECTBYIOIIMX MPHUKIAMHBIX MPOTPaAaMM MaTEMaTHUYECKHX
BBIYMCIICHHIA,

® pacmMpeHue 3HAHUK 00 aHATUTHYECKUX U YUCICHHBIX METOAaX C MPUMEHEHUEM TPH-
KJIQJHBIX POTPAMM MaTEMATHYECKUX BBIUYUCIICHHUIA,

® Ppa3BHUTHE YMCHHS MPUMEHSIThH H3ydaeMbIe MAKEThl MPUKIAIHBIX POTPAMM MaTEeMaTH-
YECKHUX BBIYMCIICHU MaTeMaTHYECKUX BBIUMCICHUN HA TTPAKTHKE;

e (QopmupoBaHUE YMEHUU MPOBOAWTH OCHOBHBIE MATEMATUYECKHE BBIUMCIICHHS B CH-
creme Wolfram Mathematic.

2. Mecro nucuumiuHbl B cTpykrype OIl 6akanaBpuara
Juctummza «llakeTsl MaTeMaTH4ecKoro MporpaMMHOTO OOECTICUCHUs» OTHOCUTCS K BapHa-
TUBHOW 4YacTH, OPMHUPYEMOI ydacTHUKaAMU 0Opa3oBaTeNIbHBIX OTHOIIEHUM, bioka 1 u Tpe-
OyeT 3HaHU#, MOMYYEHHBIX B pe3yJbTaTe OCBOCHUS KypCOB MH(OPMATUKH, TPOTPAMMHUPOBA-
HUS ¥ TUCUUIUIMH MaTeMaTHYeCKOro KA

Jns ocBOEHUs TaHHOW NUCIUIUIMHOW CTYAEHTHI OJKHBI BIAJAETh MAaT€MaTUYECKUM
anmapatoM B 00bEME KypcOB MAaTeMaTHYECKOTO LHMKJIA, OCHOBBI IOCTPOCHHS aIrOpPUTMOB
pewenus 3anad.

[Tonyuennsie B kypce «[lakeTbl MaTeMaTHUECKOro MPOrpaMMHOTO oOecriedeH s 3Ha-
HUS, YMCHHS M HABBIKM HEOOXOIUMBI JUIsl TpoAyKTuBHOTO BhionHeHuss HUPC, u mpoxomxke-
HUsl 00y4eHUsl B MarucTparype.

3. [Inanupyemblie pe3yabTaTbl 00y4YeHHs M0 JAMCHUILINHE, COOTHECEHHbIE C IIAHHUPYe-
MbIMH pe3yJbTaTamu ocBoenus OIl 6akanaBspuara

ITponecc u3ydeHns: TUCUMITIIMHBI HalpaBiIeH Ha (POPMUPOBAHHE CICAYIOIINX HJIEMEH-
ToB KoMreTeHni B coorBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus cleayIonmx 3Ha-
HU, yMEHUH, HaBBIKOB U (WJIM) OIBITA J1€ATEIbHOCTH:

Kon DopMyJIMPOBKA IepeyeHn NIaHMPyeMBIX pe3yJib-
KOMIIETeHIIN T KOMIIETEHIIN T TaToB
o0yueHust

HpO(l)eCCl/IOHaJ'II)HbIe KOMIICTCHIIUHA




MK-1.

CniocobeH MOHUMATH TPUHITH-
bl PabOTHI COBPEMEHHBIX WH-
(hopMaIMOHHBIX TEXHOJIOTHHA U
UCIIOJIb30BaTh WX JUIS pelie-
HUS 337249 MPoheCCUOHANBHOM

na_IK-1.1.

YmMeer cTpouTh uzHUe-
CKHE W MaTeMaTH4ecKHe
MOJICTIM TIPOLIECCOB, IPH-
OopoB, 0J0KOB B 0OJacTu
JJIEKTPOHUKH W HaHOAJIEK-
TPOHUKHU.

3HATH:

— mpocTeimme U3NISCKHe U Ma-
TEMaTUYECKUE MOJIENH TpUOo-
pPOB, CXE€M, YCTPOMCTB U YCTaHO-
BOK 3JICKTPOHUKU W HAHO- JJICK-
TPOHUKH Pa3TUIHOTO (HYHKITHO-
HAJIBHOTO Ha3HAYCHUS.

YMmeTh:
- BBIOMpaTh HauOOJIEEe MOAXOSIINC
BBIUMC/IMTEIbHBIC CPEACTBA U

METO/IbI, pEAIM30BaHHbIC B MAKe-
Te Wolfram Mathematica, masg
pereHus 3amad B 00JIacTH Tpo-
(heccuoHaNBHON  JCATEITHLHOCTH;
OIICHMBAaTh TOYHOCTH IIOJYYCH-
HBIX PE3YJIBTATOB.

ACATCIIBHOCTU.

na_IIK-1.2.

OOnagaeT HaBLEIKAMU KOM-
MBIOTEPHOTO  MOJISTHUPOBA-
HUSL.

Ymers:

—  HUCHOJB30BAThH CTaHJapTHBIC
MpOrpaMMHBIE CpPEACTBA KOM-
MBIOTEPHOTO MOJICTUPOBAHUS

Baaners:

— HaBBIKaMU TPUMCHCHHS MaKeTa
Wolfram Mathematica mis BbI-
MOJTHEHUS U O(OpMIICHHSI BCEX
JTaroB PEIICHUs] HAyYHOU 3aj1a-
YU: TIOCTAHOBKH, MPOBEACHUS
pacué€roB, aHallM3a U TPeACTaB-
JICHUS PE3yJIbTATOB.

4. O0beM, CTPYKTYpPA U COJAepKAHUE TUCUUIINMHBI

OO6mmast TpyJ0€MKOCTh AUCITUTUITMHBI COCTABIISIET 2 3a4€THBIX CIUHMIIBI, 72 aKaJ. Jaca.

Ne Tembl (pa3aeibl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLIET0 KOH-
n/n JUCUMILINHBIL, = BKJIKOYASl CAMOCTOSITEILHYIO TPOJISl yCII€eBAEeMOCTH
HX COJep:KaHue 9 padoTy CTy1eHTOB,
= U UX TPY/10€MKOCTh ®opMa NpoMeKyTOUHOI
o (B akageMHU4eCKHX Yacax) aTTecTalMu
(no cemecmpam)
KonTakTHas padora
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) Co31anue HHTEPaKTHBHBIX 7 3 ) 3ananme Ne 2
00BEKTOB
3 |Tpéxmepnas rpaduka 7 2 1 3 3amanue Ne 3
4 Tpouenyproe mporpammu- 7 6 2 3ananue Ne 4
poBaHUe
5 |bmoku 1 MOIyIH. 7 2 2 5 3amarme Ne 5
1 03] 51,7 3auér
Hroro 3a 7 cemectp 1713 03] 517
72 yaca
Bcero 17 | 3 103 | 51,7

Conep:xanue pa3ie/ioB IUCHUIIHHBI:

Paznen 1
Bo3mostcnocmu 0eymepnoii epagpuku cucmemor Wolfram Mathematica
Oyuknus Graphic, aBymepHbIe TpadUuecKue TPUMHTHUBBI: TOYKA, JIMHHUS, MHOTOYTOJBHUK,
OKPYXHOCTb, yTa, JJIIUIC, KPYT, TEKCT. I'paduueckre NTUPEKTUBBI: 1IBET, TOJIIIMHBI, pa3Mep,
MPEPHIBUCTOCTb.

Paznen 2
Co30anue unmepaxkmueHvlX 00beKmMoe
BemnbiBaronue moacka3ku, U3MEHEHHE TTOBEICHUS 00BEKTOB MPH HABEJICHUU MBIIIH, QYHK-
us «KHomka», QyHKIIMK TeHEPUPYIONINE 3BYKH, BRIUMCICHUE TEKYIIEH KOOPAUHATHI KypPCO-
pa, mpeBpaiieHue 00bEKTa B TUTIEPCCHUIKY.

Paznen 3
Tpéxmepnasa cpagpuxa
Oyukmus Graphic3D u TpéxmepHbie Tpadudeckue MPUMHUTHBBI TOYKA, JIMHU, MHOTOYTOJIb-
HUK, KyO, mapajienenuresn, chepa, THIUHApP, KOHYC, TpyOa, TockocTh. ['paduueckne mu-
PEKTHUBBI: IPO3PAYHOCTH, KOHTYP, OCBEIIEHHOCTb.

Paznen 4
Ilpouedypnoe npozpammuposanue
Omneparopbl U3MEHEHUsT 3HAYSHUH, ONIEPATOPHI ITUKJIOB, YCIOBHBIE U 0€3YCIIOBHBIC MIEPEXO/IbI,
OTIEpaTOpPHI BEIOOPA.

Pa3nen 5
bnoxu u mooynu
Jlokanuzanust UMEH, MPOLEAYPHI, OJOKH, MOJYJIH, pa3indre B JEHCTBUU OJIOKOB U MOJYJEH,
(YHKLIHMU KOHTPOJIS 332 BEIYUCICHUSIMU.

5. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIuv, B TOM YUCJI€ TEXHOJOI'MH 3JIC€KTPOHHOT0 Oﬁy‘leﬂlflﬂ H
AUCTAHIIMOHHBIC 06pa3OBaTeJIbele TEXHOJOTHHU, UCIOJIb3yEMbIC TIPA OCYILIECCTBJICHUM

06p330BaTeJIbHOF0 nmpoumecca nmo 1TMCumInJaInHe

B mporiecce 00yueHHs UCTIONB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHbBIE TEXHOIOTHU:




B npouiecce 00yueHust HCMOIB3YIOTCS ClEAYIONINe 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBogHasi Jeknusi — JaeT NEpPBOE IIEJIOCTHOE NPEACTABICHUE O IUCLUUIUIMHE U
OpUEHTHUPYET CTYJIEHTA B CUCTEME M3YUYCHMs JaHHOW NUCHUIUIMHBI. CTyAEHTHI 3HAKOMSTCS C
HAa3HA4YCHUCM U 3aJla4aMU Kypca, €ro pOoJbI0 U MCCTOM B CHUCTCMC y‘I€6HBIX JUCHUIIJIMH U B
CHUCTEME MOJATOTOBKM B 1enoM. JlaeTcst kpaTkuil 0030p Kypca, UCTOpUS Pa3BUTHUS HAYKH U
MMPAaKTUKH, JOCTUKCHUA B 3TOU cq)epe, HMCHA HU3BCCTHBIX YUYCHBIX, HM3JIararoTCAa
NEPCIEKTUBHBIE  HAmpaBlIeHUs HccaeqoBaHud. Ha 3ToM  JleKnuu  BBICKA3bIBAIOTCS
MCTOANYCCKUC U OpTaHHU3aAllMOHHBIC OCOGGHHOCTI/I paGOTBI B paMKax I[aHHOﬁ JUCHUIIIIMHBI, a
TaK)Ke J1aeTCs aHAJIN3 PEKOMEHAYEeMOM yueOHO-METOIUYECKOM TUTEPaTyphI.

JlaGopaTopnas pa6ora — opranu3zanus y4eOHOU paboTHI ¢ peabHBIMU MaTepHaIbHBI-
MU U UHPOPMAIMOHHBIMH OOBEKTaMH. 3ajayeil J1abopaTOpHBIX 3aHATHM, MPOBOIUMBIX B
KOMITBIOTEPHOM KJIacce, SBJSIETCS HEMOCPECTBEHHOE (POPMHUPOBAHNE HEOOXOIUMBIX YMEHHM
Y HaBBIKOB ITyTeM palOTHI CTYACHTOB HaJ MOCTAaBIECHHBIMU IpenoAaBareieM 3ajadyaMu. Boi-
NOJTHEHUE YYEeOHBIX 3aJaHHil MPOBOIUTCS B MHTEPAKTHBHOM (QoOpMe: pelieHHe TBOPUECKUX
3aJIaHUi, WHIUBUYyAIbHBIA M TPYIMIIOBOW TMOWCK PEIIEHWH TOCTABJICHHBIX MPOOJIEM, COB-
MECTHBIH C npenoaaBaTeyicM aHaJin3 MOJTYYCHHBIX PC3YyJIbTATOB.

KoncyabTauuu — Bua y4eOHBIX 3aHSATUHN, SBIISIOMIUICS OJHOW U3 (GOpM KOHTPOJIS ca-
MOCTOSATENBbHON paboThl CTYACHTOB. Ha KOHCYNbTAIMAX MO MPOCKOE CTYJAEHTOB paccMaTpH-
BaloTCA HauOoJiee CI0XKHBIE MOMEHTHI NP OCBOCHUM MaTepHualia TUCHUILIMHBI, MpenoiaBa-
TEJIb OTBEYAET Ha BOMPOCHI CTYACHTOB, KOTOPbIE BO3HUKAIOT y HUX B MPOIECCE CAMOCTOS-
TEIHLHON PaOOTHI.

KoHTpoib kauecTBa yCBOEHHS MPOrPaMMHOI0 MaTepuana MIpOBOJAUTCSA C YYETOM pabOThI
CTYACHTOB Ha JICKIUAX U na60paT0prlx 3aHATUAX.

CamocrosTenbHast paboTa CTYJEHTOB 3aKJII0YaeTcs B U3yUYEeHUH PEKOMEHIOBAaHHOMN JTUTe-
PaTypsbl, BBINOJIHCHUN JOMAIIHUX U UTHAWBHUYAJIbHBIX 3aI[aHI/II>'I.

B mpomecce o0ydeHHMs HUCHONB3YIOTCA CIEAYIOUIME TEXHOJOTHH 3JIEKTPOHHOTO
00yueHMsI U AUCTAaHIIMOHHBIE 00PAa30BaTENIbHbBIE TEXHOJIOTHH:

6. IlepeyeHb JMIEH3MOHHOTO0 WU (WJHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaMMHOIO
o0ecrnieyeHusl, MCIOJb3yeMOI0 NPH OCYLIECTBJICHHM 00pa30BaTEIbHOIO MNpouecca 1o
AUCHUIINHE

B mpomecce ocymecTBieHUsT 00pa30BaTeIbLHOTO MPoIecca MO JUCIHUILINHE HCIIOb-
3YIOTCSI:

111 IPOBeIeHUsT Ta00PaTOPHBIX 3aHATHIA:

- MaTeMaTHYECKUI MTaKeT CUCTeMa KOMIbIoTepHO# anreOpbl « Wolfram Mathematicay;

it GOPMHUPOBAHUS MATEPHAJIOB Il TEKYIIETO KOHTPOJISl YCIEBA€MOCTH U MPOBE/e-
HUS TIPOMEKYTOYHOW aTTECTAIMH, JUISI (OPMHUPOBAHUS METOAMUYECKUX MATEPUAIIOB TIO JTUC-
UIUINHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IllepedyeHb coBpeMeHHbIX NPOdecCHOHAIBHBLIX 0a3 JMAaHHBIX W HH(OPMANHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOIO NMpolecca
1o AUCHUIJIMHE (IPU He00OXOTUMOCTH)

B mporecce ocymiectBieHus o0pa30BaTENbHOrO MpoIecca MO0 JUCIHUILIMHE HCTIONb-
3YIOTCA:

ABTomarusupoBaHHas OuOnmuoreyHo-uH@opmanmonHas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php



8. IlepeyeHb OCHOBHOW M JONMOJHUTEIbHON Y4eOHOH JUTEPATYPbl, pecypcoB MHPpopMa-
HMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «/HTepHeT» (MPU HEOOXOAMMOCTH), PeKOMEH-
AyeMbIX JJ15l OCBOEHHUS TUCHUILINHBI

a) OcHoBHas HUTEpaTypa:
1. Bonbsdpam CtuBen «dnementapHoe BBeAeHHE B 361K Wolfram Language» / [pecypchl
cetu Uutepuer]. URL: https://itnan.ru/post.php?c=1&p=273601
2. MATHEMATICA ITOAAEPXKA / [pecypch cetu UnaTeprer]. URL:
https://support.wolfram.com/ru/
3. StatProjectRu: Marepuanst mo Wolfram Mathematica / [pecypcbl cetn aTepHeT].
URL:
http://www.statproject.ru/load/spetsialnaja_literatura/materialy po_wolfram mathematica/37

0) JlonosnHUTEAbHAS JIUTEpATYypa:
l. WnmocTtpupoBanHbiii camoyunrtens no Mathematica [pecypesr cetn Unrepuer] / Pe-
KUM focrtyta: http://samoychiteli.ru/documentcontents22198.html
2. DnemenrtapHoe BBeaeHue B Wolfram Language Ha pycckom [pecypebl cetn UnTtepHer] /
Pexxum  moctyma:  http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-
language-na-russko/

9. MaTepnaibHO-TexHH4YecKasi 0a3a, HeoOXoauMMas I OCYILIeCTBJICHUsS] 00pa3oBaTe/ib-
HOTO0 Mpolecca 1o TUCHUHILINHE
- yueOHbIe ayTMTOPHH U1 IPOBEIeHUs Tab0paTOPHBIX padoT;
- yueOHBIE ayTUTOPUH IS TIPOBEACHUS TPYIIOBBIX ¥ MHINBHYaIbHBIX KOHCYJIbTAIIUMH,
- y4eOHbIe ayTUTOPHH VIS IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;
-TIOMEIICHUS [Tl CAMOCTOSATENILHOI paboThI;
-IIOMEILEHHs] Uil XpaHEHUs U NMPO(UIAKTHUECKOTO OOCITYKHUBaHHUS TEXHUYECKUX CPEICTB
00y4eHwusI.

[Tomerienust At cCaMOCTOSATENIFHOW PabOThl OOYHYAIOUIMXCSl OCHAIIEHBI KOMITBIOTEP-
HOW TEXHHKOH ¢ BO3MO)KHOCTBIO MOJKITIOUEHHUS K ceTH «VHTepHeT» N 00ecneyeHneM 10CTy-
na B 3JIEKTPOHHYIO MHGOPMAITMOHHO-00pa3oBarebHyto cpeay SAplY.

Yucio mocaiouHbIX MECT B JIGKIMOHHON ayIUTOPUH OOJbIIe JINOO paBHO CHHCOYHO-
MY COCTaBy IOTOKa, a B ayJJUTOPUHU Ui TaOOPAaTOPHBIX — CHHMCOYHOMY COCTaBy IpymIbl 00y-
YJAIOITHXCHL.

ABTOD:

[Ipodeccop kadenps
MHUKPOIJICKTPOHHUKH U 0011eH hU3uKH, A.¢.-M.H. C.O.llIupsiera

QO0IHCHOCMY, YUeHAs CIEeNnetb Nnoonuce H.0. @amunus



IIpuiio:xkenne Nel k padoyeil nporpaMme M CHUANINHbBI
«IlakeTbl MaTEMATH4€CKOr0 MPOrPAMMHOI0 00ecreYeHus

DoH/I OLIEHOYHBIX CPEJCTB Il NPOBeAeHNS TEKYILEro KOHTPOJIA yCIIeBaeMOCTH
U POMEKYTOYHOM aTTeCTAIUM CTYAE€HTOB MO IMCUHUILIUHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA UJIH UHbIC MaTepHaJIbl, HCII0Jb3YEMbBIC B IIPpOLECCE
TEKYIIEro KOHTPOJIAA YCIIEBA€eMOCTH

Texymuii KOHTPOIIb YCIIEBAEMOCTH OCHOBAH Ha aHAJIM3€ BHIMOTHEHUS J1a00paTOPHBIX 3aja-
HUMH.

3ananue Ne 1. «J/IByMepHble rpaduueckiie IPUMUTHBBL U AUPEKTHUBBIY.

1. Hcnons3ys npuMutuB Disk, co3maiTe 7 BIOKEHHBIX KPYIOB ¢ OJHUMHU KOOpAMHATAMU
LEHTpa U paguycamu ot 1 10 7.

O MOJB3YsCh COOTBETCTBYIOIIMMH TUPEKTUBAMH, OKPACHTE UX B LIBETA PAIYTH.

O TIOMEHSB TOPSAOK BBI30Ba MPUMUTHUBOB, OCTaBbTE Ha PUCYHKE TOJBKO (huomiero-
BBIH, TOTY0OH, )KENTHIN M KPAaCHBIA KPYTH.

O BBICTPOUTE KPYTH B OJIHY JMHHUIO B MPOU3BOJIILHOM MOPSIKE, YTOOBI OHU COMPHKA-
CaJIUCh APYT C APYTOM.

O BBICTPONTE KPYTH B OJIHY JIMHHUIO OT CAaMOT0 OOJIBIIIOTO K CAaMOMY MaJeHbKOMY Tak,
YTOOBI IIEHTP MEHBILEro Kpyra Jiekaa Ha rpaHulle OONbIIEro, U MEHbIIUNA KPYT HE
3aKpBIBAJICS OOJIBIINM.

2. Ilpm momomu rpaduuecKux MPUMUTHUBOB CO3/IAWTE M300paKEHUS CIECIYIOMUX JTOPOXK-
HBIX 3HAKOB: "CBeTO(OpHOE peryiaupoBaHue", "OMacHbId MOBOPOT Hampaso', "KpyTon
noabEéM", "'TaBHas nopora', "ABMKEHHE O€3 OCTAHOBKHM 3alpeieHo", "Bbe3 1 3anpemé”,
"ocTaHOBKA 3ampernieHa", "CTOsTHKa 3ampeleHa Mo He4€THRIM yuciaM Mecsma”, "o0nes3

MPENSITCTBUS crpaBa’, "MCKyCCTBEHHAst HEPOBHOCTH", "Tynuk", "MecTo CTOSTHKHU".

.

3aganue Ne 2. «Co3/1aHue HUHTEPAKTUBHBIX 00BEKTOBY.

1. Coznare rpaduk aByx ¢hyuknuii Sin[x] u Cos[x] Ha orpeske [0,2n]. Cnenarp Tak, 4To-
Obl MpU HaBEJCHHM Kypcopa MBIIMIKH Ha KaXIbli U3 rpad)MKoOB BCIUIBIBaJa COOTBET-
CTByIOIIas Mmojckaszka "y=sin(x)" wim "y=cos(x)".

2. C[[eﬂaTb Tak, LITO6I:.I IIpU HABCACHWU YKa3aTCJisl MBI JUCK MCHSAJI IBET U MOABJIAIACH
BCIUTBIBAOIIAS TTO/ICKA3KA,;



3.

l.

N —

CnenaTh Tak, 4TOOBI IPU HABEJICHUH YKa3aTelsl MBI CUHHIA TUCK ¢ OEJI0N HAAMUCHIO
"This is a disk!" mocepenuHe MeHsUICS Ha KpacHbIM KBagpaT CO BCIUIBIBAIOIICH MO-
ckazkoii "This is a quadrate!"

CnenaTh Tak, YTOOBI IPH HaBEIEHUH yKa3aTelsl MBIIIN JTUCK MEHSUI I[BET, MOSBIISAIACH
BCIUTBIBAIOIIAs TIOJICKa3ka "press me'", a Mpu IMIeT4YKe MBIIIKON 3Bydana ¢pasza "thank
you" nmm "Cmacu6o"

HapucoBate 4enmoBeuka; cenaTh TaK, YTOOBI IIPH IIETYKE MBIIIKOHW 10 KAPTHHKE YEII0-
BeYKa 3BydJaina ¢pasa.

3agadue Ne 3. «TpéxmepHas rpadukay.

PR 2,2
Ha ongHOoM pucyHke BH3yalu3UpPYWTE 3aBUCUMOCTHU ’Ir Ly — U
¥

. i 2 2
frroy) — gy — Ha uaTepBanax -I° u !/ or -5 10 5, OKpackTe MEPBYIO MOBEPX-
HOCTb KpacHbIM, a BTOpYI0 — 3en€HbIM. [lonp3ysce onmnuenr ViewPoint, oprenTupyiite
n300pa’keHre MOCTPOSHHBIX TOBEPXHOCTEH TakuM 00pa3oM, YTOOBI Ha IKPaHE OHO BbI-
TJISI/IETI0 KaK KBagpaT, pa3eNEHHBIN 10 THaroHaJIsIM Ha TPEYTOJbHHUKH.

[ToctpoiiTe KpuByI0 B TPEXMEPHOM NIPOCTPAHCTBE, BU3YyAIU3HPOBAB MapaMeTpuye-
CKYI0  3aBHUCUMOCTh  (DYHKIIHI f i_J'] —( U"’r['r., Jlr i_.!'] o "()"I”_'rl

.. -1
Jlr L I —u - u Ha uHTepBajie X oT 0 go 30. Ha3zoBéM momyueHHOE M300pakeHHE
"IpYyXKUHKOH" M3-32 CXOJICTBA C COOTBETCTBYIOIIMM OOBEKTOM. Ilpu momomm ommmu
BoxRatios Bu3yansHo "coxxmute" "mpyXKMHKY" B TpHU pasa; pacTSHUTE B JBa pa3a; BU3Y-
JIBHO MpeoOpa3yiiTe 3BeHbs "MPYKUHBI" U3 OKPYKHOCTEH B SJUIUIICHI.
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OxpacbTe KpUBYIO B LIBETA PAyTH, UCIOJIb3YysI COOTBETCTBYIOIIYIO LIBETOBYIO CXEMY.

CoznaiiTe KOHTYpHOE M300paxeHne QPYHKIHH Jlr LU — I Lty | sty | Ha
uHTepBanax ' u Y or — 7 mo .
o nosip3ysick onuen Contours, pa3oeiiTe n300pakeHre Ha 00JIaCTH, B KOTOPBIX

froryy =0, firyl <0

i -

o 3aKpachTe 00JacTH, COOTBETCTBYIOIINE YCIOBUIO ’Ir Ly ) > ]I, KpacHbIM
IIBETOM, a YCJIOBUIO ’F ey )< }I— CHUHUM.

o U3MEHHUTE IOJIyYEHHOE B NpEAbIAYIIEM IyHKTE M300pa)K€HHe, OTMEHUB 3a-
KpamuBaHue 001acTeil 1 0CTaBUB HAa PUCYHKE TOJIBKO KOHTYPBHI.

o CO3J1aiiTe TIOTHOCTHOE M300pakeHne To! ke (DYHKIIMK Ha MPEeKHUX UHTEpPBa-

nax. OkpachTe N300paKEHHE B TPaJallii CHHETO. YITydIInTe n300pakeHue, pa3ons
MHTEPBAJl N3MEHEHUS KaXKI0TO U3 apTyMEHTOB Ha 52 oTpe3Ka.

o COBMECTHTE Ha OJHOM PHCYHKE M300pakeHUs, MOJTy4YECHHBIE B JABYX MOCIEN-
HUX MyHKTaX.

3apanue Ne 4. «[IpolienypHoe NpOrpaMMUPOBAHUE.
Co3zpaiite cnucok U3 20-Tu nceBaocaydaHbix ynucen ot 1 1o 10-tu.
Co31ath MOMMHOM 7-TO MOPSAKA, UCIIONB3Ys onepaTop Hukia Do u cnucok Koaduim-
entoB: {1,2,3,4,5,6,7}.
BriBecTH B cTOJIOMK B BUE TOJTMHOMOB BhIpakeHUs (1+X)n 1715 3HaYeHU cTeneHu n ¢ |
1o 5.




4. Co3gath QYyHKIIHIO, KOTOpAs WIIET HYJIH 3aJaHHOM MaTeMaTH4eCKOW (DYHKITUHU, UCTIOIb-

3yst Meroa HproToHa (Takye M3BECTHBIM KaK METOJ KacaTelbHbIX). [ HaxoxaeHus
KOpHS Kakoi-mn0o GpyHKIuu f[X] mpuMeHsIeTCs CleIyIOMUNA aarOpUTM:

3a1aéTcsl HaYaIbHOE MPHUOIIDKEHUE X0 ; M0 UTEPAlMOHHON hopMmyse Xn+1=Xn-f[Xn]/f'[Xn] BBI-
YuCcIsieTcs HOBOE NMPUONIMKEHHE, Mpoleaypa MOBTOpseTCs 10 TeX Iop, IoKa He Oyner ao-
CTUTHYT TpeOyeMblil pe3yIbTar ¢ 3alaHHON TOYHOCTBIO ;

5.

[TycTh Ha MJIOCKOCTH 33/laHa HEKOTOpPas TOUKa, KOTOPas B MOJSIPHBIX KOOPAMHATAX OMH-
CBHIBAETCSl IPOU3BOJIBHBIM OTJIMYHBIM OT HYJIS PAUYCOM T U YIJOM . 3Hasl BEIMYUHY
yria ¢, HeoOXOJIUMO OTPEIEIUTh, KAKOW MOYIUIOCKOCTH (BEpXHEH WIJIM HUYKHEH OTHO-
CUTEJTILHO OCH abCIUCC) MPUHAMISKHUT 3Ta Touka. CaMy och aOCICC OTHECTH K BepXHEH
MOJTYTIOCKOCTH.

Onpenenutb QyHKIMIO sign[X] , KOTOopas MPUHUMAET 3HaYeHue 1 mpu X Oojble Hynd ,
3HaYeHHE -1 mpu X MeHbIIE HYJIS U 3HadYeHue 0 mpu X paBHOM HYJH0. [TocTpouts rpaduk.
Omnpenenuts GyHkuuio quadrant[X,y] , KOTOpast 0 KOOpAMHATAM TOYKH X U Y OTIpees-
€T B KaKOM M3 YEThIPEX KBAJPaHTOB HAXOAUTCS TOYKA.

Hanucars nporpamMmy norm , KOTopasi HOpMaau3yeT CHUCKU IO JJIMHE, IpeBpallas Jko-
00if HEMyCTOW CIMHCOK B CHUCOK JUIMHBI 5 B COOTBETCTBHH CO CIEAYIOIIMM IPABHUIIOM.
Ecnu anvHa cniycka MEHbINE TSTH, TO B €r0 KOHEIl JOTHUCHIBAIOTCS HYJHU; €Clii OOJbIe
ISTH, TO JIMIIHME 3JIEMEHThl B KOHLE crhucka yaansawoorcs. [lycroit cnmcok ocraércs
Hen3MeHHbIM .Ecnu Ha BXOJi€ OKa3bIBAE€TCS BBIPAXKEHUE, HE SIBISIONIEECS CIHUCKOM, TO
BBIIAETCS COOOIIEHHE.

3amanne Ne 5. «Bbaoku u Moayam.
Hamucats nporpammy-(yHKIIHIO, CO3AAMOIIYI0 CIIHCOK ynucesn PuboHaYIH, YUCIIO die-
MEHTOB CITUCKA - SIBJISIETCS TapaMeTpoM (pyHKIIHH.
Hamucats nporpammy-¢yHKIIHIO, C TOMOIIBIO KOTOPOI reHepUpYyeTCs MOJIMHOM, KOd(-
bunmeHTaMu KOTOPOTO SBJISIOTCS CllydaiiHble yucia. Y (YHKIUH JOJKHO OBITh TPU ap-
TyMEHTa: MOJIMHOMHUAJIbHAs IEpEMEHHAs1, CTENEHb MMOJIMHOMA, U 3HAaY€HHE, UCTI0Ib3yEMOE
JUTSL THULMAIU3ali TeHepaTopa CIIy4aHbIX YHCell.
Coznate nporpammy-(QyHKIUIO Ut MOAECTUPOBaHUS OPOYHOBCKOTO JBIoKeHUs. Hauanb-
HOM TOYKOM MPHUHATH TOUYKY B LICHTPE KOOPAUHATHOUN cucTeMbl. Jlanee yacTuia coBep-
[IaeT CepUI0 CIy4aHbIX nepexoaoB. Hanpapiienne NBUKEHUS U ITTUHA KaXKIO0TO
"mpeDKKA" SIBISIIOTCS CTyYaiHBIMU BeTnuuHaMu. [Iporpamma mpomkHa GopMHUpOBATH
CIIMCOK KOOPJMHAT TOYEK, Yepe3 KOTOPbIE IPOXOAUT YaCTHIIA, HA OCHOBE KOTOPOIO
CTPOUTH TPAEKTOPUIO OPOYHOBCKOTO JBUKEHHUS.
Haiitu kopens ypaBaenust f[x]=0 meromom Oucekiuu Ha oTpeske [a,b] ¢ 3amaHHON
TOYHOCTBIO €ps.

Kpurepun oueHuBaHUsI 0TBETOB HA BONPOCHI NPH 3a1UTE JJA00PATOPHOH PadoThI

IMoxa3zaTenn

Ha «3aureno»

Ha «He 3auTeHo»

DopMybl,
KOMaHJbl,
BBIYMCIICHUS

[TpumenstoTCst HEOOXOAMMBIE B yCIIO-
BUSIX ITOCTABJICHHOM 33a]]a4M KOMaHIbl
0€3 CHHTaKCHYeCKHUX OLTNOOK; BbI-
YHCJICHUS BHITTOJIHEHBI B TIOJTHOM
00BEME U MIPeICTaBICHBI B COOTBET-
CTBYIOIIEM 3aJIaHUI0 hopMarte.

HCHOHEBYIOTCH HCIIPUMCHUMBIC B
YCIIOBHSX TTOCTABIICHHOM 3a/1a41 KO-
MAaH/ABI; B 62130BBIX BBIPpAXKCHUAX 10~
MYIICHBI OIIMOKHU; BBIYHCIICHUS OT-
CYTCTBYIOT WJIHM BBINIOJIHCHBI HCKOP-
PEKTHO.

I'padpuxu

[TocTpoeHHas 3aBUCHMOCTb UMEET
BEPHBIN BUJ, 110 OCAM yKa3aHbI apry-
MEHT ¥ UMl (PYHKIIUU CO CBOMMU
€IMHULIAMU, €CTh LIKAJIbl HA OCSX,
HAHECEHB! KOHTPOJIbHBIE METKH, CO-

Bup 3aBucumocTeil HEBEpHbIid, COOT-
BETCTBYIOIIIEE 33aJaHUI0 OPOPMIICHUE
rpauKOB OTCYTCTBYET.




IToxa3zaTean Ha «3aureno» Ha «He 3auTeHo»
OTBETCTBYIOIINE 33JJaHHUIO.

OO0mwsacuenus | Jlansl pa3BEpHYTHIC, KOPPEKTHBIE OT- | OOBsACHEHHE OTCYTCTBYET.

(oTBETHI HA BETHI Ha BCE BOMPOCHI; MPABUIBHO

CMBICJIOBBIE | HHTEPIPETUPYIOTCS PE3yIbTAThI BbI-

BOIPOCHI) YUCJICHUI

[Ikama oneHUBaHUA:
0 0a/IoB — «HE 3aUTEHOY; 1 Oamn — «3a4TCHON;

CyMMupytoTcs 0amibl 3a KaKIyI0 Ja00opaTOpHYIO padoTy.

Jlomyck 3 3a4€Ty OCYIIECTBIISICTCS IO KOJMYECTBY HAOpaHHBIX OAJIIOB:
meHee 60% OT MaKCHMaIbHO BO3MOKHOT'O KOJIMUECTBa 0aIOB — K 3a4€Ty HE JOMYCKaeTCs;
60-80% OT MaKCUMaTbHO BO3MOXKHOTO KOJIMYECTBA 0aJIOB — TOMHUMO OCHOBHOTO 3a4ETHOTO

3aJJaHUs BBITOIHSIOTCS TOTOJHUTEIbHBIE 3aJaHUS TI0 MTPOIYIIEHHBIM TEMaM;

80-99% oT MakKCHUMAaJIBHO BO3MOKHOTO KOJIMYECTBA 0AJIJIOB — OCHOBHOE 3a4ETHOE 3aJaHHUE;
100% oT MakcuManbHO BO3MOKHOT'O KOJIMYECTBA 0aJIOB — IPOCTABIISIETCS 3a4ET aBTOMATOM.

2. Circok BONPOCOB M (WIH) 3aJaHUil J1JIA IPOBeeHUs IPOMEKYTOYHOI aTTecTaAlMU

Cnucok 3agaHuil K 3a4eTy
3ader BBICTABIISECTCSA 110 PE3yJIbTaTaM BBINOJIHEHUS 3a/IaHUI B Mpolecce TeKyllel aTrecTa-
LIMH, 2 TAK)KE BINIOJTHEHNUS 3a4ETHOT0 32/ IaHNS.

3adeTHOe 3a/laHue.

NunuBuyanbHbINA IPOEKT, COAEPKAIIUN CIEAYIONINE MyHKTHI:
MOCTaHOBKA 33J1a4M; MaTeMaTHu4eckast opMyIupoBKa 3a/1a4u; pacy€T, BHITIOTHEHHBIN CpeI-
ctBamu Wolfram Mathematica; nunamMmuueckas rpadudeckas WILTIOCTpaIs; 0ohOpMICHHOE
CIAA-1I0Y 10 TEME IIPOEKTA.

Bo3moxHbIe TEMBI IPOEKTOB: MAaTEMaTUYECKUN MAasTHUK; MPY>KUHHBIN MasTHUK; Qu-
3UYECKUI MAsTHHK; CIIOKEHUE KoJeOaHWN Ha MpUMEpe CHCTEMBI JBYX CBSI3aHHBIX MAasTHH-
KOB, OMEHUS; yIpyrue U HEeyNpyrue coyAapeHus; NBHKEHUE 3apsSKEHHOW YacTHIIbl B DJIEK-
TPUYECKOM I10JI€, CO3JJaHHOM CUCTEMON TOUYEUHBIX 3apsI0B; JBUXKEHUE 3apSKEHHOMN yacTula

B MaroHuTHOM IIOJIC.

KpuTtepun oneHuBaHus 0TBETOB HA BONPOCHI IPH 3aliTe 3a4¢THON padoThl

Iloka3aresu Ha «3auteno» Ha «He 3auteno»
DopmyJibl, [TpumensroTcst He0OX0oAMMBIE B yCii0- | Mcnonb3ytoTcs HeMpUMEHUMBIE B
KOMAaH/BbI, BUAX IIOCTABJICHHOU 3ala4 KOMaH/Jbl | YCJIOBUAX IIOCTaBJIICHHOU 3aga4u KO-
BBIUMCIICHUS | 0€3 CHHTaKCUYECKUX OIIMOOK; BbI- MaH/bl; B 0a30BBIX BBIPAXKEHUAX J10-
YUCJICHUA BBIITOJIHCHBI B ITIOJTHOM IMMyIICHbL OH_II/I6KI/I, BBIYHCIICHUSA OT-
00BbEME U MpeICTaBICHBl B COOTBET- | CYTCTBYIOT MJIHM BBITIOJIHEHBI HEKOP-
CTBYIOIIIEM 3aJIaHUI0 (hopmare. PEKTHO.
I'padpuxu [TocTpoeHHast 3aBUCUMOCTh UMEET Bup 3aBucumocTeil HEBEpHbIid, COOT-
BEPHBII BUJ, 10 OCSIM yKa3aHbl apry- | BETCTBYIOLIEE 3aaHUI0 OPOpMIICHHE
MEHT ¥ UMl (PYHKIIUU CO CBOMMU rpauKOB OTCYTCTBYET.
CAMHUIIaMHU, €CTh IIKAaJIbl HA OCAX,
HaHECEHbI KOHTPOJIbHBIE METKH, CO-
OTBCTCTBYIOIIUC 3aJAHUTO.
OObsicunenus | Jlanbl pa3BEpHYTHIC, KOPPEKTHBIE OT- | OOBSICHEHHE OTCYTCTBYET.
(OTBeTBI Ha BCThI HAa BCC BOIIPOCHI; IMPABUIIBHO
CMBICIIOBBIE | HHTEPIIPETUPYIOTCS PE3YJIBTATHI BbI-
BOIPOCHI) YUCIICHUIN




