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1. lleau 1 325249 AUCHMIIHHBI

1.1. Hemu qucHunAHHBL
IMonroroBute 00y4aeMoro X NpakTHYECKON NEeSTEN-HOCTH B 00IaCTH EKTPOHUKH, IPHBHTH EMY
YMEHHE TMONB30BaTbCA COBPEMEHHBIM IPOrPAMMHEIM oOOecIieueHHEeM IS OBICTPOro IMONy4EeHHUS
pe3ynbIaTOB HAayYHBIX M IPAKTHYECKMX BBIYMCIICHUM, oOecrmeduTh NpHUBS3KYy 3HAHMHA 110
€CTECTBEHHOHAYYHBIM H MATEMaTHUECKUM AMCLUMIIIMHAM K 0OBEKTHOMY IPOCTPAHCTBY 3NEKTPOHMKH H
HAHORJIEKTPOHHKH.

1.2. 3agaun JHCIMIIMELE

— Pemars 3aga4ym juHEHHOM anreOpbl U BEKTOPHON I'€OMETPHUH B MPUMEHEHUH K HOCTPOCHHUIO
MPOCTEHIINX MaTeMaTHIECKMX MOJeNiel mpubOopoB, CXeM, YCTPOMCTB M YCTAHOBOK DJICKTPOHHKH M
HAHOMNIEKTPOHUKH Pa3NMUHOro (PYyHKIMOHATHHOTO HA3HAYCHUS, MPUMEHSTh CTAHIAPTHBIC MPOrPaMMHEIE
CPENCTBA I MX MAaTEMaTH4eCKOro MOJICIUPOBAHM. ;

— Maremaru4ecku ONKCHIBATE €CTECTBEHHOHAYYHBIE 3aKOHBI, XapaKTEpPHU3YIOIIME CYIIHOCTh
npobyeM, BO3HHKAIOUMX B Xole MNpo()eCCHOHANBHOM NesITeIbHOCTH, Mpemjiararb IporpaMMHBIE
KOMILIEKCBHI KOMIIBIOTEPHOTO MOJIENMPOBAHUSI, HEOOXOMUMBIE IJIsl PEIICHUS U TOTOBUTH BXOJHBIC TAaHHBIE;

— JaBarp cTparernyecKyio OIeHKY peniaeMoi MareMaTHuecKoM 3aJaui, OCHOBBIBAIOLIYIOCS Ha
IOHVMaHHMH M SCHOM I[PEICTaBICHUH IeJM HCCIeNOBaHMN M alCTparupoBaHMM OT IHaGIOHOB H
airoOpUTMOB NIOUCKA PEIUCHUH.

— OcBoWTb OCHOBHBIE IpUEMBI  MareMarudeckod  o0pabOTKM M IIPeACTaBICHHUS
SKCHEePUMEHTAIBHBIX JaHHBIX, MOJIYYEHHBIX B paMKax y4eOHOro IpoLecca, HCCIeN0BaTelbCKOH WM
npodeccuoHATEHON JeITeNHHOCTH.

2. Mecto pucupmanns B eTpykType OO

Hucuurnmuua «JIuaeitnas anrebpa u anamuTrueckas reomerpus» (b1.5.3) ornocurcs x 6a30Boi
YacTH IpodeccHoHaNbHOr0 HUKIa 0053aTeNbHbIX JUCIUILIAH.
‘ IMpenmiecTByOIUME ~ TUCHMILIAHAMY, (QOPMHpPYIOIIMMHE  HayalbHBIE 3HAHUS,  SIBISIIOTCS
crenyronme AucHuIuHel: [Ipodeccuonanpuble MareMaTHyecKue IakeTsl, Maremaruka, VHkeHepHbIe
pacueTsl B Matcad, MimoxenepHast 1 KOMIIbIOTepHAS rpaduka.

IocnenyromuMy  OUCHMIUIMHAMM  SBISIOTCS:  TeopeTHdeckwe OCHOBBI  DIEKTPOTEXHHKH,
Maremaruieckoe MOAETUPOBAHKE U TIPOTPaAMMHUPOBAHHE.

3. TpeGoBaums Kk pe3yIbTaTaM 0CBOCHHS JHCHMIIINHBI

IIponecc u3yyueHNs UCIMIUTIHE! HallpapieH Ha GopMupOBaHHe CISIYIOIINX KOMISTEHITIH:

—  OIIK-1 crioco6HOCTRIO MPEACTABISTH aIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUH Hay4dHYIO
KapTHHY MHUpPa HAa OCHOBE 3HAHHS OCHOBHBIX IIOJIOXKEHMI, 3aKOHOB M METOIOB €CTECTBEHHBIX HayK H
MAaTeMaTHKH,

—  OIIK-2 cnocoGHOCTBIO BESIBISITE €CTECTBEHHOHAYIHYIO CYITHOCTD Ipo0ieM, BOZHHKAXOIIIX
B XOZie¢ Mpo(ecCHOHATBHOM IesTeNIbHOCTH, MPHBIECKATh IS UX PEIICHHS COOTBETCTBYIOMMI (H3uKo-
MaTeMaTHyeckuil anmnapar,

— IIK-1 cmoco0BOCTRIO CTpOMTH IHpocTefimiue (HU3MYECKHEe U MATeMaTH4EeCKHEe MOAEIH
npubopoB, CXEM, YCTPOMCTB M YCTaHOBOK ONEKTPOHMKM M HAHOIIEKTPOHWKM  PasHYHOIO
(YHKIHOHANLHOTO Ha3HaUCHMsS, a TaKKe MCHONB30BAaTh CTaHJAPTHBIE IPOrpaMMHBIE CPEICTBA HMX
KOMIIBIOTEPHOI0 MOAEIUPOBAHNS;

B pesynpTare u3ydeHus JUCHUILIIHEL CTYISHT JOJDKEH:

—  3HATH TEOPETHYECKHE OCHOBHI JIMHEUHOH aireOpbl M BEKTOPHOH TI€OMETpHH, 3aKOHBI H
METO/Bl BEKTODHOIO M MAaTPHYHOIO OIHUCAHHS €CTCCTBCHHOHAYYHBIXK SBJICHHN, METOABI DEIICHUS
MaTpHYHbIX YPaBHEHUH ¥ CUCTEM JIMHEHHBIX anre0pandecKux ypaBHCHUN; €CTECTBEHHOHAYYHbIE 3aKOHBI,
XKapakTepU3yIoIie CYIIHOCTh MpoOiieM, BO3HHUKAIOUMX B XOA¢ MNPOo(eCCHOHANBHOH IeATeNBbHOCTH,
TPUHIANBl MAaTEMaTHYSCKOTO OIMCAHMS HCCIEAYEMBIX SBICHUH HpeIMEeTHOH o001acTH; CTaHHApTHBHIC
IpOrpaMMHBIE CPEICTBA MATEMaTHUECKOTO MOJENUPOBaHKA, BO3MOXKHOCTH IIPOTPaMM KOMIBIOTEPHOTO
MOJETMPOBAHUSA MEHIEMOTO JUIs PEIICHHMS PU3NICCKIX 3a/1a4.

— yMeThb pemarh 3aadyl JHMHEHHOW anreOpbl U BEKTOPHOH TIeOMETpUH B INPUMEHEHUH X
TIOCTPOCHUIO IIPOCTEHIIMX MaTeMaTHYeCKUX MoAenell IpuOOpoB, C€XeM, YCTPOHCTB ¥ YCTaHOBOK
3EKTPOHUKY ¥ HAHOMIEKTPOHUKH Pa3iuYHOro (PyHKIMOHANBHOIO HA3HAYEHHUS, IPUMEHATh CTaHNapTHBIE
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IIPOTPAMMHBIC  CPENCTBA LI WX MAare€MaTHYeCKOro MOJICIHPOBAHMSA, MATE€MATHUECKH ONMCHIBATH
CCTCCTBEHHOHAYYHDBIC ~3aKOHBL, XapaKTEPHU3YIOWHE CYIHOCTh OpoGJieM, BO3HHKAOIHX B  XOIE
NPOQECCHOHANbHON — JeATENLHOCTH,  Ipeaararh IPOTPAMMHBIE ~ KOMIUIEKCHl  KOMITBIOTEPHOTO
MOZEIMPOBAHNS, HEOOXOAUMBIE JUisi PEUICHHS M TOTOBHTh BXOJHBIC JAHHBIE, IPUMEHSTh 3HAHHS B
00MacTy JIMHEHHOH aIreOpsl U AHANUTHYECKOM IEOMETPHH [JIS OCBOCHIS ob1ienpodeccHoHaTBHBIX
JUCHMIUIAH ¥ PEMICHMS TPO(eCCHONANBHEIX 3aad.

— BJIaJeTh HaBBIKAMM MaTeMaTHYeCKOrO MOZAETHPOBAHMS IPOCTEHIIMX IIPHGOPOB, CXEM,
YCTPOHCTB M YCTAHOBOK SMEKTPOHMKH ¥ HAHOINEKTPOHUKH PA3IHYHOTO (PyHKIHOHATBHOO Ha3HAYeHUS,
MCHOJIL30BATE M OTOTO CTAHAAPTHBIC MNPOTPAMMHBIE CPENCTBA MareMaTHYECKOTO MOJIENMpPOBAHUL,
pa3pabarhiBaTh YMCNEGHHBIE MATEMATHYECKHE MOJENH, ONMCHIBAIONIME ACCIIElyeMbIe  SIBJICHHS
TIPEIMETHOM 00NACTH PACCUUTHIBATH IIOTPEIIHOCTH MPUMEHIEMbIX YACIEHHBIX METOIO0B 1 OTpaHUYEHNS],
HAKIAABIBACMBIC HA MATCMaTHYECKYI0 MOLEINb, MPOU3BOIUTH HYHCICHHOE MOJETHpPOBAHHE SBICHHUS,
HCCIeyeMOTO B Xoze podecCHOHaNbHON IeITeTbHOCTH.

4. O6beM QUCHHNIMEGLI H BHIBI y4e0HOi padoThl
O61mas TPyIoEeMKOCTD JUCIUTUIMHGI COCTABILIET 4 3a9eTHEIX CIMHHUIIBI ¥ TIpeNcTaBicHa B Tabmuue 4.1.

Ta6qmua 41 pr OEMKOCTH TUCIMILINHBI

1 Jlexnmu 26 26 4acoB
2 |IlpaxTHueckue 3aHATH 28 28 9acoB
3 Beero aymutopHpIxX 3aHsTHit 54 54 4acoB
4 W3 Hux B HHTEpaKkTHBHOMN popme 10 10 JacoB
5 CamocTtosrensHas paborta 54 54 YacoB
6 Bceero (Ge3 SKSaMeHa)V o 108 108 JacoB
7 TloaroToBka u caga sx3amena 36 36 4acoB
8 O6mas przloeMKocﬁ 7 144 144 9acoB

“ 4 4 3.E

5. Coneprxanue XuCHUTIIHEDI

S.1. Pazmesnbl MCHMIVIMAGL H BHIBI 3AHSTHI
Pazpensl IuCHMILINHEBI U BUABI 3aHSITHH IpuBeOeHbI B TaOmuue 5.1.
Tabnmuna 5.1 — Pasgennsl qMCHMAIIMERL M BUIBI 3aHATHI

1 | Marpunsl, onpeneauTeny, CACTEMBI 12 10 18 40 OIIK-1,
JIMHEWHBIX YpaBHEHUH OTIIK-2, ITIK-1

2 |DnemenTs! MuHEHHON anrebpsl: THHEHHBIC 6 4 15 25 OIIK-1,
BEKTOPHBIE IIPOCTPAHCTRA, JINHEHHEIE OIIK-2, TIK-1
OIepaTopsI

3 | AHamuTHYECKas FeOMETPHUS, KPUBBIE U 8 14 21 43 OIIK-1,
IIOBEPXHOCTH BTOPOTO HOPSAKA OIIK-2, ITK-1

S.2. Comepaxanue pasgesioB THCHHILTHHBI (110 JIEKIUAM)
Coneprxanne pasnenoB AUCHMILTHH (110 JIEKIMAM) IIPHBEACHO B Tabmune 5.2.
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Tabmuna 5.2 - Cofeprxanye pasielioB TUCLHHMIUTKH (10 JIEKIUSIM)

OIIK-1,

1 |Marpuipl, onpeaenuTe, cucteMbl | Bekrop 1 marpuna. Marpuibl 1
NMHEWHBIX YpaBHEHHI nedictBus Han HUME. OnpenennuTens OIIK-2

nopszaka n. O0parHas MaTpuia.

2 | Marpuisl, OXpenenuTen, cucteMsl | MuEHOD 1 anreOpandeckoe OIIK-1,
JTUHEHHBIX ypaBHEHUN JOTIONIHEHHE. DKBUBAJICHTHBIC [1K-1

peo0pa3oBaHue cO CTPOKAMM U
CTOJIOTIaM¥ MaTpHIlbl. Berauciienune
OTIPEACTTUTELA.

3 |Marpupi, onpenenuresu, cucreMbl | O6parnag marpuna. Pemenne OIIK-2,

JTVHEHBBIX YpaBHEHUN MarpuaHbIX ypaBHeHHH. CHCTEMBI ITK-1
NHHEHHBIX aNreOpandecKux ypaBHEHUN
(CJTAY). Knaccudukanys CHCTEM.

4 | Marpuisl, OPEASTUTENH, chcTeMbl | JIMHEHHO 3aBUCUMBIE U JIAHEHHO OIIK-1,

JUHEHHBIX YpaBHEHUHI HE3aBHCHMBbIE CHCTEMBI BEKTOPOB. Panr OIIK-2
Marpunsl. Pacnmpennas Marpuna
CJIAY. TeopeMs! 0 CyIECTBOBAHHH 1
equHCTBeHHOCTH pemmenuit CJIAY.

5 |Matpuipl, ONpeeNuTeNH, CUCTEMB! | Pelienne onpeneieHHbIX CHCTEM. OIIK-1,
JMHEeHHBIX YPAaBHEHU Penrernue yepe3 0OpaTHyIO MATPHULLY. MK-1

Merox aycca, meton Kpamepa.

6 |Marpuipsl, OpeeIUTENH], CUCTEMB] | Peluenne HeonpeaeIeHHBIX CHCTEM. OIIK-2,

JTUHEHHBIX YpaBHEHUHI OmHOpOIHBIE CUCTEMBI TMHEHHBIX IK-1
YpaBHEHUMN.

7 | DneMeHTH! MTUHEWHOH anreOpst: Bexropsl, onepaniuy ¢ BEKTOpaMH. OIIK-1,
JIMHEHHBIE BEKTOPHBIE [Mpoexiust BeKTOpa. YT MEXKIY OIIK-2
IPOCTPAHCTBA, JIMHEHHBIE BekTopaMu. OOBEKTHI IMHEHHBIX
OIIEpaTophl [IPOCTPAHCTB, OIICpALIMY B TMHEHHBIX

IPOCTPAHCTBaX.

8  |DneMeHTHI HHEWHON anreOphL: JluneiiHo 3aBUCHMBIE U JIUHEHHO OIIK-1,
JIMHEWHBIE BEKTOPHBIE HE3aBUCHMBbIE CUCTEMBI BEKTOPOB. ITK-1
POCTPAHCTBA, JINHEHHBIE Baswuc v xoopauHaThL. Panr MaTpusl.

OTIepaTopsl Teopema 0 6a3uCHOM MHHODE.

9 | DieMeHTHI TMHEHHOH anreOphl: JluneiiHbIii omepaTop ¥ €ro MaTpuiia. OIIK-1,
JIMHEHHBIE BEKTOPHBIE Co6cTBEeHHBIE YHCIa U COOCTBEHHEIE OIIK-2
IPOCTPAHCTBA, IMHEHHBIE BEKTOPHI JINHEHHOTO oneparopa.

OIIepaTophl TMousTue KBaPaTHIHBIX GOpM,
NPUBEJCHIE K INIABHBIM OCSIM.

10 | AHanuTHYecKas reOMETPHS, KPUBbIC | YpaBHEHHE KPMBOM Ha IUTOCKOCTH. OIIK-2,

1 IOBEPXHOCTH BrOoporo nopsinka | [loidapuas ¥ qekaproBas CUCTEMBL IK-1
koopauuar. [1psvast nunus Ha
IJIOCKOCTH.

11 | AranmTrdeckas reomeTpus, KpuBble | Kpussie BToporo nopsaka. Ilpusenenne OIIK-1,

1 HOBEPXHOCTH BTOPOIO TOPSIIKA | YPABHEHHS KPHBOW BTOPOTO NOPSAKA K MK-1

KaHOHWYIECKOH (opme.
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12 | AnanuTudeckas reoMeTprs, KPUBbIE | YDaBHEHHE TIOBEPXHOCTH B 2 OIIK-1,
1 TMIOBEPXHOCTH BTOPOrO MOPSIKa npocrpanctse. [Inockocts. [Ipsmas B OIIK-2

npoctpascTse. Lmmmaapuueckue,
KOHHYECKHE MOBEPXHOCTH.
IoBepxHOCTH BpaleHusl.

13 | Ananutndeckas reoMeTpus, KpHUBLIE | [I0BepXHOCTH BTOPOTO TIOPSIKA. 2 OIIK-1,
¥ IOBEPXHOCTH BTOPOIo mopsAaka | MccnemoBanne METONOM CEUCHHUIA, ITK-1

ITpuBeneHue K KAHOHUYECKOMY BHLY.

S.3. Pasnesnl AMCHAIIHHEbI H MEKTHCHUILINHAPHBIE CBSI3H ¢ 00eCHe BAIIIMMHA (nmpenbIny muMmn)
1 ofecneInBaeMbIMHU (MOCTEAYIOMMMM) XM CIUILIHHAMME

Paszensl AUCHMIUMHBL ¥ MEXTHCIHUIIMHADHBIE CBS3H ¢ OOECTICYMBAIOMEME  (DPEABIAYIINME) |

obecreurBacMBIMU (IOCIENYOIMI) AMCUMILTMAAMY TIPeACTABIICHB B TabuuIie 5.3.

Tabmuna 5.3 - Pasaennsl AUCIMILTAHDL M MEXKIUCIUIIHHAPHEIE CBA3H

HpO(i)CCCI/IOHaHBHBIe MAaTCMaTUICCKHUC ITAKECThL

Maremaruxa

Hmxenepnrie pacuetsl B Matcad

{0 DN |

WmxeHepHast ¥ KOMITbIOTepHas rpaduka

1 | Teopernueckue OCHOBBI IEKTPOTEXHUKH + +

NporpaMMHUPOBAHNKC

2 Maremarudeckoe MOZC/IMPOBAHME B

+ +

5.4. CoorBercrBHe KOMIIETEHIHIT, (hoPMUPYEMbIX NPH H3yYeHNuH HCIHIVIHHDI, U BUIOB 3aHITHI
CoorBercTBHE KOMIETEHIWH, QOPMHUPYEMBIX IPH HM3YYeHHM MUCHUIUIMHBL, W BHIOB 3aHSTHMI

IpeJICTaBlicHO B Tabmuie 5.4

Tabmuma 5. 4 — CooTBercTBHME KOMICTGHUHH W BUIOB 3aHATHH, (QOPMHpYEMBIX IPH H3yUCHHH

JUCHUIIINHBI

OTIK-1 +

+ + Otyer no UHIMBHAYATBHOMY

3amanuio, KoHcekT
camMoInonroToBku, Onpoc Ha
3aHATHAX

OIIK-2 + + + OT4er o HHANBHUAYATLHOMY

3ananno, Kodcoekr
caMonoAroToBKy, Onpoc Ha
3AHATHAX
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[IK-1 +

+ i +

SAHSATHAX

OTyYer o HBAUBHIYAIHHOMY
3ananuio, KoHcnekr

{ CaMOIIOATOTOBKH, OIIpOC Ha

6. MuTepakTHBHBIE METOBI H (POPMbI OPraHM3ANHE 00y UeHNsT

TexHonmornu MHTEPAKTUBHOTO O6ydYeHHs MPU pasHbIX (GOpMax 3aHATHI B 9acaX MPUBEICHHI B

Tabmune 6.1

Hccnenosarenscxuii MeTon

ITouckoBriit MeTO

Permenne CATYallHOHHBIX 3a1a4d

IMpesenTamuy ¢ WCHONB30BAHNEM
HHTEPAKTUBHOM JIOCKH c

N RN

obcyxaeHneM

7. JlaGopaTopHbIl IPAKTHKYM

He mpenycmotperno PYIT

8. IlpaxTHyeckue 3aHATH

Conepxanne npakTideckux paboT puseneHo B Tabmuie 8. 1.

Tabmuua 8. 1 — Coneprxanue npakTuueckux pabor

1 |Marpursi, onpeneanTey, Onepanuu Marpu4Hoi anreGpel. OIIK-1, ITK-1
CHUCTEMBI IMHEHHEIX YpaBHEeHUM | Boruncnenune onpenenmrens
pasnoKeHUeM O CTpoKe (CTonoIy)
2 |Marpuupl, onpeneanTeIH, JInnelno-3aBuCHMAas U JIMHEHHO OIIK-1, OIIK-2
CHCTEMbI JIMHEWHBIX ypaBHEHMH | HE3aBUCHMAs CHCTEMbI BEKTOPOB.
CJIAY. Onpenenennas un
HeollpeeleHHas cucreMa. Perrenne
CJIAY npu nomomnu oGparHoi
MaTpUIbl, METOAOM Traycca | 110
npasmity Kpamepa.
3 |Marpuisl, onpeaeaureny, Oproronanm3aiys CHCTEMBI OIIK-2, ITK-1
CHCTCMBI JINHEHHBIX ypaBHEHUM | BeKTOpOB. [Tepexon k
OPTOHOPMHUPOBAHHOMY 0a3HUCY.
4 | OnemenTs! nMuHEHHOM anreOpsr: | Bektopubie npeobpasoBanus. OIIK-1, TIK-1
JHMHEHHBIE BEKTOPHBIE
HPOCTPAHCTBA, JIMHEHHbIE
Oleparopsl
5 | OnemeHTs! MMHEHHOM anreOpsr: | CoOCTBEHHBIE 3HAYEHUS 1 OIlK-1, OIIK-2
JTHHEHHEBIE BEKTOPHEIE COOCTBEHHBIE BEKTOPA MATPHUI[bI
IpOCTPaHCTBA, TUHEHH IS
OIepaTropsl
6 | ApamuTudeckas reoMeTpHd, Ilpsmas Ha TIIOCKOCTH OIIK-2, TIK-1
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KPUBBIE U TIOBEPXHOCTH
BTOPOT'O TIOPSAAKA

7 | AHanmATHYECKasi TEOMETPHS, Kpusas Broporo nopsiika sa 4 OIIK-1, ITK-1
KPMBBIE U TIOBEPXHOCTH IUIOCKOCTH
BTOPOT'O IOPSIAKA

8 | AHanuTHuecKas reoMeTpHs, IIpsmasi 1 MIOCKOCTH B IPOCTPAHCTBE 4 OIIK-1, OIIK-2
KPUBBIE U IIOBEPXHOCTH
BTOPOTO IOPsiAKa

9 |AnanuTudeckas reoMeTpus, IoBepxHOCTH BTOpPOro mopAaKa 4 OIIK-2, TIK-1

KPUBBIE U TOBEPXHOCTH
BTOPOTO ITOPSAKA

9. CamocTonTensHas padoTa

Bunel caMocTOSTeNbHOM paGoThl, TPYAOEMKOCTH H dopMupyeMble KOMIICTEHIIUH HNPEACTABICHE B
Tabimmne 9.1.

Marpurer, [onroroska x Koncnexr
OIIPENCTTUTENHN, CUCTEMBI | IPAKTHYUCCKHUM OIIK-2, |camomoarorosku, Otuer
JMHEHHBIX YPAaBHEHUM | 3aHSATHSIM, CEMHHAPaAM; [IK-1 10 MHIUBUIYATEHOMY
IIpopaborka 3amanuio; Ompoc Ha
JIEKIIMOHHOTO 3aHATHUAX
Marepuana
OneMeHTHI JITHeHHO ! [TonroroBka 18 OIIK-1, |Komcoekr
aJreOpsl: TUHEHHbIE IPAKTUYECKAM OIIK-2, |camononroroBku, OTueT
BEKTOPHBIE 3aHSTHAM, CEMUHapaM; IK-1 10 HHINBHIyaIbHOMY
IIPOCTPAHCTBRA, IIpopabotka 3amanmio; Onpoc Ha
JMHEHHBIE ONIEPATOPHI | IEKUHUOHHOTO 3AHATHIX
Marepuana
AHanuTHyecKas IToxrorosxa x 18 OIIK-1, |Komcmext
TEOMETPUSL, KPUBBIE U [IPaKTHYECKUAM OIIK-2, |camonoxroroku, OTueT
IIOBEPXHOCTH BIOPOIO | 3aHATHSIM, CEMUHApaM, IK-1 10 UHIUBHIYATbHOMY
HopsiiKa ITpopabotka 3aganuio; Omnpoc Ha
JIEKIIMOHHOTO 3aHATHIX
Mmarepuasia
|Beero (6es oxsamerna) ,
IoxaroroBxka k sK3aMeny JK3aMeH

10. KypcoBasi pabota
He npenycmorperno PYII
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11. PefiTunrosas cucrema JJist OUEHKH yCIeBaeMoOCTH CTYACHTOB

11.1. PamnbHBIe OMEHKH AJIS 3JIeMEHTOB KOHTPOJIsA

Tabmuna 11.1 — banbHElE ONEHKH IS S€MERTOB KOHTPOJIS

Koucmexr 1 6 7 7
CaMOIIOATOTOBKH

Onpoc Ha 3aHATHAX 6 7 7 20

Oruer 1o 10 10 10 30
VHIHBUAYATEHOMY
3aJIAHAIO

Ox3amMen

11.2. Tlepecuer 6a/1710B B OIEHKH 32 KOHTPOJbHbIE TOYKH
Hepecuer Ganos B OIIEHKH 3a KOHTPOJILHBIE TOUKH IIPEICTABICH B Tabmume 11.2.
Tabmuma 11. 2 — ITepecuer 6aiioB B OLEHKH 33 KOHTPOJILHEIE TOUKH

A

2 90% ot MaxcumansHOM cymme! 6amios Ha nary KT

Ot 70% no 89% ot MakcumanbHOM cymmer 6annos Ha naty KT

Ot 60% mo 69% ot MakcEMaTbHOM CymMMbI 6amoB Ha gaty KT

N Wi

< 60% ot maxcuManbHO cymmbl Gamnos Ha aary KT

11.3. Ilepecuet cymmbl 62108 B TPAXHIHOHHYIO H MEKILYHAPOTHYIO OMEHKY

ITepecuer cymmbl GaiioB B TPAIMIMOHHYIO H MEXAYHAPONHYIO OLEHKY IIPEACTABIEH B TAGIIHIE
11.3.

Tabmuua 11. 3 - Iepecuer cymMMbl GalioB B TPaIMITHOHHYO ¥ MEXIYBAPOMHYIO OLEHKY

5 (oTnuuHO) (3aYTEHO)

A (oTi4HO)
85-89 B (o4ens xopoio)
4 (xopomio) (3a4TeHo) 75 - 84 C (xopormo)
70 - 74
0 D (ymoBneTBopHTENbHO)
65 - 69
3 (YIOBIETBOPHUTENBHO) (384TEHO)
60 - 64 E (mocpenctBenHo)
2 (HeYTIOBJIETBOPHTEILHO) (He Huxe 60 6amnos F (meynoBneTBopuTeNnsHO)

3a4TCHO)

12. YueGno-meronmiueckoe ¥ HHPOPMALHOHHOE 00ecredeH e AU CIMILTHHbI

12.1. OcHoBHast nuTepaTypa
1. Tpuammon, Wpuwa OnyapmosHa. Jluneiinas anrebpa [DnexTpomHBHIH pecype] @ yueGHoe
mocobme / W. 3. T'pummnon ; ToMcKMil TocylapCTBEHHBIH YHMBEPCHTET CHCTEM YIPABICHHS H
panuodneKTporuKy (ToMck). - OnexTpoH. TexcToBble qaH. - Tomek : [6. u.], 2012. - on-line, 101 ¢c. - B. 1.
[OnexTponnkii pecype] - Pexxum nocryma: http://edu.tusur.ru/training/publications/2278 , cBOGOHEIA.
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2. Maneuee A.M. OcHoBpl smmedinod amre6Gpel. 5-¢ m3n. - M. : Jlams, 2009. 480 c.
[Onexrponnsii pecypce]. - http://e.lanbook.com/books/element. php?pll id=251

12.2. omonnurenbHast JUTEPATYpa

1. Marasunnnkos, Jleomun Hocupopuu. Jlumeinas anreGpa. AHaqmTHYecKas TIeOMETpPHS
[Texcr] : yuebuoe nocobue / JI. Y. Marasunrukos, A. JI. Marasuunukosa ; MEHACTEPCTBO 0Gpa3oBaHKs
u Haykd Poccmiickolt ®enepammn, ToMcKui rocyHapCTBEHHBIM YHHBEPCUTET CHCTEM YIPABIECHHA H
panuoanekTporuku (Tomck), PakynpreT qucTaHIUOHHOTO 00ydyenus. - Tomck : Onp Konrent, 2012. - 180
c. - bubnuorp.: c. 176. - I[Ipeam. ykas.: c\ 177. - ISBN 978-5-4332-0074-6 : 270.00 p., 270.00 p. (Hanuume
B 6ubmuorexe TYCVYP - 10 5k3.)

2. Wnbun, Bnagumup AH&KC&HHPOBI/I‘{ JIuneinas anrebpa v aHAIUTHYECKAS reomerpus [Texer]

: yaeOHuK 1 By3oB / B. A. Mpu, I J1. Kum ; MOCKOBCKHI ToCYIapCTBEHHbIH YHUBEPCHTET MMEHH M.
B. JlomonocoBa (Mockga). - 3-e u3., nepepa6 u pom. - M. : IIpocnexkt, 2012. - 393 c. : mn. - IIpenm.
ykas.: ¢. 388-392. - ISBN 978-5-392-02856-6 : 263.23 p. (nanuune B 6ubmorexe TYCVYP - 53x3.) -

3. Tommmenxo, Bnamamup Anexceesnu. Jlumeiinas anreGpa. Bexrtopmas —anrebpa.
Ananutuyeckas reomerpus : YuebHoe mocobue mut ByzoB / B. A. Tommnenko ; MuHHCTEpCTBO
obpasosanus Poccuiickoit denepanun, ToMcKHit rocyIapCTBeHHBIN YHHBEPCUTET CHCTEM YIPABICHHS H
pamuoanekTporuxd. - Tomek : STT, 2004. - 171{1] c. : mn. - Bubmmorp.: c. 171. - ISBN 5-93629-023-9 :
90.00 p. (samnune B 6ubnuorexe TYCVYP - 29 5x3.) Y

12.3. Yyebuo-meToqutieckoe nocodue u MporpaMMuoe obecnedenue

1. Marasunnuxos, Jleonun HMocudoruu. Beicmias maremaruka 1. IlpaxTukym mo nuHeHHOI
anredpe W aHATUTHYECKON TeoMeTprH : yueOnoe ocodue / JL.W. MarasusnukoB, A.JI. MarasneHIKOBA;
deniepanbHOE areHTCTBO 110  00pa3oBaHUIO, TOMCKHN TOCYIAPCTBEHHBIM YHHBEPCHTET CHCTEM
YOPaBJICHUS U PAIMOIIEKTPOHUKH. - 4-¢ U3, ucnp. u pou. - Tomck : TYCVYP, 2007. - 162[1] c. : umn. -
bubmuorp.: ¢. 162. - ISBN 5-86889-258-5 : 42.78 p. (nanuune B 6ubmmoreke TYCVYP - 96 3k3.)

2. Muxanwsuenxo C.I TlpodeccnoHanbHble MaTeMaTHyecKue NakeThl [DNEKTPOHHLIA pecype]:
y4e0HO-METORM4IECKOe MOCOOHE JUIS caMocTosTeNnbHOM paboTsl crymentos / C.I. Muxansuenxo; Tomckmuit
FOCYIaPCTBEHHBI! YHEBEPCUTET CHCTEM YIPABICHUS W paguoanexTponuku Kadenpa nmpombImieHHOM
JIEKTPOHMKH. — OnekTpoH. TekcroBbie nam. — Tomck: [6.1.], 2013.-on-line, 95 c¢. mn. , tabm. —
bubmaorp.:c.86. [Onexrponnsiit pecypc]. - hitp://ie.tusur.ru/content.php?id=444 -+

12.4. basel pasHbIX, HHGOPMALMOHHO CHPABOYHbIE H MOUCKOBLIE CHCTEMBI

1. Mathematica. Cucrema KommbroTepHON anrebpsl  kxommanuu  Wolfram  Research.
Odunmansupii cafir xommasmm Wolfram Research http:/www.wolfram.com. Cnoco6 moctyma:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpaMMHBIH HakeT KOMIBIOTEpHOM anreOpsl kommanumu Waterloo Maple Inc.
OdunuansHbri caiT: http://www.maplesoft.com/. Crnoco6 OCTyIIA:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. IlakeT MareMaTHuYeCKMX W WEDKEHEPHBIX BblumMcienui. OQuuuanpHBIA caift
KOMIIaHUU-Pa3paboTInKa MathWorks http://www.mathworks.com/. Crnoco6 JnocTyma:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMOBIOTEpHBIX BbluMCHeHUH. OdQuuuaneHBI CcafiT KOMIIAHHH-
paspaboTunka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Cnoco6 JOCTYyIIA: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad.

13. MarepuaibHO-TEXHIYeCKoe 00eciedeH e MuCIHIIMHbI
Jna npoBeneHus NeKUMH M IPaKTHYECKHX 3aHATHM PEKOMEHIYETCS HCIOIb30BaTh AayIUTOPHIO
OCHAINECHHYIO HHTCPAKTHBHLIMH CPEACTBAMY 0TOOpa)keHus! (IIPOSKTODP, MHTEPaKTUBHAS IOCKA).

14. ®onx oueHOYHBIX CPEACTB
®oH[ OLIEHOYHBIX CPEACTB IPUBENEH B IPHIIOKEHUH 1.

15. MeTopuyecke peKoOMeHJANMU 0 OPraHu3alMK M3y YCHUs JUCUUILIHHbL
be3 pexomenaanuii.

/
o ;
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MHUHHMCTEPCTBO OGPA3OBAHUS 1 HAVKH P®
@epepasibHoE rocyapcTBeHHOE GIOMUKeTHOE 06PA30BATEIbHOE YUPEKICHHE BBIC

«TOMCKUU TOCYIAPCTBEHHBIM YHUBEPCUTET CUCTE
YIIPABJIEHMS U PAJIMODJIEKTPOHUK W

(TYCYP)
Y TBEPXIAIO
Hpo} TOp 0 y4eOHOii paboTe
/i\ @) I1. E. Tposu
« 5% & v 20 _Z:/ L.

G®OHJI OLIEHOYHBIX CPEJICTB 110 YUEBHOMW JUCHUTTJIVHE

Jinpeiinas anrefpa v aHAJHTHIECKAS T€OMETPHS

YpoBeHb OCHOBHOM 00pa3oBaTeIbHOM HporpaMmel: bakasaspuar

Hanpasnerune noarotosku (cenuaibHocTs): 11.03.04 JiieKTpoHmKa M HAHOYIEKTPOHHKA
Ipoduis: TipoMbImreHHast 31eKTPOHUKA

®opma 0OydUeHHUS: CTHAN

®axynpreT: ®IT, PakyabTeT 3MEKTPOHHOMN TEXHHUKH

Kadenpa: Ilp3, Kadenpa npompimientoi 3/1eKTpOHIKH

Kype: 1

Cemectp: 1

Vuebuprit man Habopa 2016 roxa

Paszpaborumku:
— saseayrommit kadeapoit, npodeccop kad. Ipd Muxansaenko C. I

Ox3ameH: | cemectp

Tomex 2016
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1. Brenenne

®ounp onenounnix cpeact (POC) sBisieTcst NpUIOKEHAEM K paboueil HporpaMMe JUCIUILIMHEL
(IpaKkTHKH) ¥ HpeCcTaBisieT coO00H COBOKYIHOCTH KOHTPOJBHO-H3MEPHTEILHEIX MATEPUAOB (THIOBBIE
3a/1a4M (3a7aHust), KOHTPOJIbHBIE PaGOTHI, TECTHI M JIP.) M METOAOB HX HCIIOJB30BAHNS, HPEAHA3HAYCHHBIX
TULST I3MEPEHHS YPOBHS JTOCTIHDKEHUS CTYACHTOM YCTaHOBJCHHBIX PEe3YJIBTATOB 00y YCHHS.

®OC no pucnumiuube (MPAKTUKE) HMCHONB3YeTCS UPH INPOBSACHHUM TEKYIUEr0 KOHTPOJIS
YCIIEBAEMOCTH M IIPOMEXKYTOYHOH aTTeCTaliy CTYICHTOB,
[Tepeuens 3axpenIeHHbIX 3a TUCHUIUIMHON ([IPAKTHUKON) KOMISTSHIMIM PUBEICH B Ta0/mue 1.

Ta6nnua 1

Hepequb 3aKp€HJIeHHI>IX 3a ,Z[I/ICL[I/IHJII/IHOI/I KOMHGTGHHI/II/I

_ CDopMynmpOBKa KOMIIeTeHIJ,‘I/II/I

1 (popMIzIpOBaHmI OMHesreHuHH

IK-1

cnocoGHOCTb CTPOUTH IpoCTeHIINe
dusrgecKre ¥ MaTeMaTUIeCKue MOAEIN
NpIOOPOB, CXEM, YCTPOICTB U YCTAHOBOK
MEKTPOHUKU H HAHOBNIEKTPOHUKH PaA3JIHIHOTO
(GYHKIIMOHANBHOTO HA3HAYECHUS, a TAKKE
UCTIONB30BaTh CTAHJAPTHBIC TPOTPAMMHEBIE
CPEACTBA UX KOMITBIOTEPHOTO MOJICIHPOBAHMS

JIOJI)KCH 3HaTb TCOPCTUUCCKHUE OCHOBBI

OIIK-2

CIIOCOOHOCTH BLISIBIIATH €CTECTBEHHOHAYUHYIO
CYIHOCTB IIPOOIEM, BOSHUKAIOUINX B XOJI€
npodeccHOHATEHON AESTSILHOCTH, IPUBICKATE
JUI BX PEUICHUS COOTBETCTBYIOMMH (PH3UKO-
MaTeMaTHIeCKUi anmapar

OIIK-1

CIIOCOBHOCTH MPEACTABIATH AJEKBATHYIO
COBPEMEHHOMY YPOBHIO 3HAHUIH HAYYHYIO
KapTUHY MUpPA Ha OCHOBE 3HAHUS OCHOBHBIX
TIOJIOXKEHUM, 3aKOHOB ¥ METOIOB €CTECTBEHHBIX
HAYK ¥ MaTeMaTHKH

JIMHEHHOH anreGpbl 1 BEKTOPHOM
TeOMETPHH, 3aKOHBI ¥ METOIBI BEKTOPHOTO
¥ MaTpUYHOIO ONHUCAHUS
€CTECTBEHHOHAYYHBIX SIBJICHUH, METOXbI
pELIeHNs MATPUYHBIX YPABHEHHM U CHCTEM
JIUHEWHBIX anreOpanuecKux ypaBHEHUH;
€CTEeCTBCHHOHAYYHBIE 3aKOHBI,
XapaKTepU3yIOIIUe CYIHOCTH IpoliieM,
BO3HHKAIOLIUX B X0Z€ NpoheCCHOHATBHOMN
JEATENBHOCTH, IPUH AL
MaTEMaTHYECKOTO OIUCAHUS HCCIIEAYEeMBIX
SIBJICHUH NpeAMeTHOH o0nacTu;
CTaHJApTHBIE IPOrPaAMMHBIE CPECTBA
MaTEeMaTHYECKOr0 MOJEIUPOBAHUS,
BO3MOXHOCTH IIPOTPaMM KOMIIBIOTEPHOIO
MOZICJIMPOBAHNS MEHIEMOTO ISl PELICHMS
bu3nyecKux 3a1ad. ;

JlomkeH ymeTh pelnarh 3aJa4y THHEHHON
anreOpsl ¥ BEKTOPHOU I€OMETPHH B
IPUMEHEHHUU K IIOCTPOSHUIO IPOCTEHINIUX
MaTreMaTHYecKux MojeneH mpudopos,
CXEM, YCTPOMCTB U YCTaHOBOK
AIEKTPOHUKH U HAHODJEKTPOHUKHU
Pa3Iu4IHOrO (PYHKIMOHAIBHOTO
Ha3HAYEHUS, IPUMEHITh CTAaHJAPTHEIE
IIPOrpaMMHBIE CPEACTBA AT X
MaTeMaTH4YeCKOTO MOACIUPOBAHNUS;
MaTeMaTHIECKH ONACHIBATh
€CTECTBEHHOHAYYHBIE 3aKOHBI,
XapakTepU3yIOmKUe CyIHOCTH npodiiem,
BO3HMKAIOUINX B X0/€ NPodecCHOHaTBHOH
JEeTENbHOCTH, IpeJIararh IporpaMMHEIe
KOMIIJIEKCHI KOMIIBIOTEPHOIO
MOJEIUPOBAaHUA, HEOOXOIMMBIE IS
PEUICHHs] B TOTOBUTH BXOJHBIC JAHHEIC,
HPUMEHATD 3HaHUs B 00JaCTH IMHEHHOM
anreOpsl ¥ aHATUTHYECKON IreOMETPHH JUIs
OCBOEHUS 001IenpodeccHoHaIbHBIX
JUCLUILINH U PeLLICHUS
npodeccHOHaNbHBIX 3a/1a4.;

Jlomken BiajgeTh HaBbIKaMy
MaTeMaTHYeCKOr0 MOACIUPOBaHN
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npocrefimux mpubopoB, CXeM, YCTPoHCTB
1 YCTAHOBOK DIEKTPOHUKH U
HAHOAJIEKTPOHUKH Pa3IMYHOrO
(GYHKIMOHATEHOTO Ha3HAYSHUS,
UCIIONB30BATH ISl ITOTO CTaHAAPTHEIE
IIPOrpaMMHBIE CPEJICTBA MATEMATHIECKOTO
MOJIENUPOBaHU;, pa3pabarTpIBaTh
YHCIICHHbIE MATEMaTHUSCKHE MOJIEITH,
ONKCHIBAIOIINE HCCICAYEMbIE IBICHUS
IpEIMETHOM 00 TACTH PaCcCUNTHIBAT
HOrPEINHOCTH IPUMEHSIEMBIX YUCIICHHBIX
METOJIOB ¥ OTPaHUYCHUs, HAKJIAIbIBACMBIC
Ha MareMaTHIeCcKyIo MOJEIb, IPOH3BOIUTE
YHCJIEHHOE MOJEIUPOBAHME SIBICH,
UCCIIELYEMOTO B X0/Ie MPOeCCHOHAIEHON
JESITEIBHOCTH. ;

O6ume XapakTepHCTHKM TOKa3areNell M KpUTepUeB OICHUBAaHMsS KOMIETEHIMH Ha BCEX JTamax
MpUBEICHBI B TabnuLe 2.

TaGmuua 2 — O61me XapakTepuCTHKY TOKa3aTesel M KpUTepHeB OLICHUBAHUSA KOMIIETEHIMH JI0 9Taram

ypOBEHB)

OTimuaHO (BHICOKMIA

O6nanaer (paxTHIecKuMu
¥ TEOPETHIECKIMH
3HAHUSIMH B TIpeerax
u3ydaeMoii obractu ¢

Ob6namaer quamasoHoOM
NPAKTUYECKUX YMEHUIH,
TpeOyeMBIX IS Pa3BUTHS
TBOPUECKUX PEIUCHUIH,

Konrponupyet padoty,
TIPOBOMUT OLICHKY,
COBEPIIEHCTBYET JEHCTBUS
paboTHI

YPOBEHB)

MPOIECCHI, 00IIHe
TOHATHS B [IpelieNax
n3ydaeMoi obnactu

IOBHUMAaHUEM TPaHHUIL abcrparupoBaHus
IPUMEHUMOCTHI npobreM
Xopomo (6a30Bb1i | 3HaeT (axTel, IPHHIMIEL, | O0MagaeT quana3oHoM bepet 0TBETCTBEHHOCTS 3a

NpPaKTUYECKUX YMEHHH,
TpeOyeMBIX JUIsl peIIeHUs
OIpEAeNeHHBIX IIpobieM B
00nacTy ucclieroBaHua

3aBepIICHUE 3aa9 B
MCCJICIOBAHUH,
MIPUCIIOCAOIUBAET CBOE
IOBEJICHHE K
006CTOSTENTHECTBAM B
peleHuy npobiem

YIOBIETBOPUTEIHHO
(TIIOporoBoI
YPOBEHB)

O6saaet 6a30BBIMHU
OOILIMMHU 3HAHKESIMUA

O06namaeT OCHOBHBIMH
YMEHHUAMH, TpeOyeMbIMHU
JUTSI BBITTOJTHEHHUS TPOCTHIX
3aga4

PabGotaeT npu mpsMoM
HaOIIOEHNN

MOOeNUPOBAHYS.

2 Peasmzanug KOMIIETEHIMH

2.1 Kommnerenousa ITK-1

[TIK-1: cnocobrocms cmpoums npocmetiuue Guzuyeckue u MamemamuiecKue Mooeny npubopos,
cXeM, yYCmpoiicme U YCWMAHOBOK OSNeKMPOHUKYU U HAHOIEKMPOHUKY PASNUYHO20 (HYHKYUOHAILHOZ0
HA3HAUeHUsl, a MAaKJICe UCNONb306AMb CMAHOAPMHbLIE NPOZPAMMHbBIE CPEOCmBa UX KOMAUbIOMEPHO20

Jna (GopMHEpPOBaHMS KOMIETEHIMY HEOOXOMMMO OCYIICCTBHTH DS 3TAmoB. OTambl (OPMUPOBAHUS
KOMIICTEHIMY, HpUMEHSEMble Ui 3TOT0 BHABI 3aHATHH M HCIONB3yeMBIE CPENCTBA OICHHBAHUS
HpeJiCTaBlieHb! B Tabnuue 3.

Tabmuma 3 — 3ransl (bOpMI/IpOBaHI/I}I KOMIIETCHIIMY 1 UCIIOJIL3YEMEIC CPEACTBA OHGHI/IBaHI/I}I

 Buagers |

Conepxanue

3maeT TCOPCTUICCKUC

Pemaet 3agaun nunedHoOM

IIpumenser HaBLIKU
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3TaloB

OCHOBBI JIMHEHHOM
anreOphbI ¥ BEKTOPHOU
reomerpuu. OnuckiBaer
METO/Ib] PEIICHUS
MaTPHYHBIX YPABHEHHH H
CHCTEM JIMHEHHBIX
anrebpanuecKux
ypaBHenuit. Haspisaer
CTaHJapTHEBIE
IIPOrpaMMHBIE CPELCTBA
MaTeMaTHIeCKOTO
MOZETHPOBAHUSI.

anreGpsl 1 BEKTOPHOM
IEOMETPHUH B IPUMEHEHUHI
K IOCTPOCHHUIO
IpocTemmx
MaTeMaTHIeCKuX MOoJeeit
IpubOpOB, CXeM,
YCTPOMCTB U YyCTAHOBOK
MEKTPOHUKH H
HaHOAJIEKTPOHUKH
Pa3IMYHOrO
(YHKIHOHATBHOTO
HasHadeHus. [Ipumenser
CTaHJapTHbIE
IPOTPaMMHEBIEC CPENCTBA
IUIsL UX MaTeMaTHIeCKOro

MOICIIUPOBAaH K.

MareMaTiu4ecKoro
MOAETMPOBAHHS
IpocTeimux npudopos,
CXEM, YCTPOICIB B
YCTaHOBOK JJIEKTPOHUKH M
HAHOANEKTPOHUKH
Pa3UIHOTO
(YHKIHOHATEHOIO
HasHavyeHwus. Mcnonp3yer
CTaHIAPTHBIE
IIPOTPaMMHbIE CPEJICTBA
MareMaTHYECKOTo
MOZIETHPOBAHMSL.

0 OTOBKA K 3K3aMeHy, ‘
: CaMOCTOﬂ em,Ha;I

nparc*mqecme 3aH;1« :

,lCaMOGTo;ITeJIbHa;I

pabora;
I/IHTepaKTnBHbIe
PaKTHYECKHe 3aHATHS

Hcnonpzyemrie
CpencTBa
OLIEHMBAHHUS

Otuer 110
HHIBHIYAIEHOMY
3aJaHUIO;

Omnpoc Ha 3angTHsX;
Koncnexr
CaMOTIOATOTOBKH,
9K3aMeH‘

Oruer o
WHIIIBUIYaTbHOMY
3aIaHUIO;

Oupoc Ha 3aHATHAX;
Koncrnexr
CaMOTIOATOTOBKH,
9K3aMeH

Oruer 1o
HHJUBHIYaIBHOMY
3a0aHHIO;
DK3aMeHn;

DopMyIIPOBKa IOKa3aTeses i KpUTEpHEB OLCHUBAIHS! JAHHOH KOMIETSHINY NpHBeieHa B Tabnume 4.
Tabmuna 4 — HOKasaTenn u KpI/ITepI/II/I oueHnBaHm KOMIIeTeHHI/II/I Ha JTarax

YMeTB

~ Buagers

OtnuvHo
(BBICOKMIA YPOBEHB)

® YBEpEeHHO
pasbupaercst B BOIpocax
JUHEHHOH anreOpr! 1
BEKTOPHOM reoMeTpuHu.
¢ OIHCHIBAET METObI
PELUCHHS MaTPHYHBIX
YPaBHEHUH U CHCTEM
JIMHEHHBIX
anredpangecKx
ypaBHEHUH, ciocoben
IPUMECHATD 3TH METOIBI
B pElICHUM 38134
IpEJMETHOR 00macTy.

e HaspiBaer
OOJBIITMHCTRO
IIPOIPaMMHBIX CPEJICTB
MareMaTu4IecKoro
MOJICITHPOBAHUS, 3HACT
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o le/IMGHHeT’ManI/IIJ;BI
1 BEKTOPA TP
HOCTPOEHUH MOJEIeH
O0BEKTOR TTPEeIMETHOM
00J1aCTH, WCIIONB3YeT

| CTAHJIAPTHBIE

[IPOrpaMMILIE CPENCTBA
JUIL UX MaTeMaTHYecKoro
MOZEJIHPORAHUS.

e Peruacr 3amaun
JHENHOT anreOps! u
BEKTOPHOI T€OMETPHUH B
IPUMCHICUHH K
IIOCTPOCHHUIO

MPOCTCi MK
MaTeMatT M eCKUX
mozencii 1npubopos,
CXEM, YCTPOMUCTB U

e (CB0oOOIHO BIANEET
HaBBIKAMHU

MaTeMaTH4e CKOro
MOJIEIUPOBAHUS 1
HCCIICIOBAHNIS
IpocTeHIuX Tpucopos.,
CX€M, YCTPOMCTB U
YCTa@HOBOK AJIEKTPOHUKH
U HaHOYJICKTPOHUKH,

© YBEpECHHO ONKCHIBAET
noBefieHHe (PU3UIECKUX
BEJINYHH YpaBHEHUSIMHE
KPHUBBIX ¥ IOBEPXHOCTEH
B IIPOCTPAHCTBE, BIafeeT
HaBBIKAMH PEIICHHUS
CHCTEM alre0pamdecKux
YPaBHEHUU, aHAIN3a U
HHTEPIIpeTaliu
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X 0COOEHHOCTH U
crocoGeH IPHMEHSITh.

Xopomo (6a30BbIit
YPOBEHB)

e 3HACT TEOPETUICCKUE
OCHOBBI JINHEHHOMH
anreOpbl U BEKTOPHOM
TEOMETPUH.

e OIUCHIBAET METOIbI
peLIEHUs MATPHUIHBIX
YpaBHEHUH U CUCTEM
JIMHCHHBIX
anredpandIecKux
ypaBHEHUHN.

e HasniBaer
O0JILUTHHCTBO
HIPOrPaMMHBIX CPEJICTB
MAaTeMaTHYECKOTO
MOJIEJIUPOBAHNA.

VIOBIETBOPHUTEIEHO
(TIOpoTroBEIit
YPOBEHB)

e BocnpousBoaut
OCHOBHEIE
MareMaTH4eCKue
MOOEH JIHHSHHON
anreOpsl ¥ BEKTOPHOIT
reoMeTPHH.

e 3HAECT OCHOBHBIE
METO/IbI PEIICHMS
THIIOBBIX 33129 W YMEET
UX IPUMEHSTH Ha
TIPAKTHUKE.

e HaspBaer
CTaHJapPTHEIE

IIPOrpaMMHBIE CPE/CTBA

MareMaru4cCKoro
MOOCIHPOBAHMIA.

CornacoeaHa Ha noptane Ne

241

YCTAHOROK JIEKTPOHUKHI
U HAHO2/1C KTPOHHKH
PA3NMHAUIOTO
(YHKIHOHATBEHOTO
HA3HAIC L,
O6ocHOBKIBACT BHIGOD
TOW Wit HHOM
MareMatitcCKOM
MOJIEIIH,

PE3YIBTATOB.

e CBoOOIHO BIIAJEET
IPOrPaMMHBIMHE
cpencTBaMu
KOMIIBEOTEPHOTO
MOJIETIMPOBAHMS

e Pernaer 3amadn
JHMHEN 01 anreOpsl u
BEKTOPH Ol TEOMETPUU B
HPUME!CHK K

HOCTPOCH IO

IPOCTEHII X
MaTeMaTh'1cCKUX
mMoznencH 11pubopos,
CXeM, VCTPOHUCTB K
YCTaloBOK NIEKTPOHUKH
1 HaH0)/ICKTPOHUKH
PA3IHHHOTO
(yHKIHOHAIBLHOTO
HA3HICHMSL.

e Jlcrionn3yer MaTpuIihl
U BCKTOPA B
CTaAHLOPTIIBIX
NPOrpPUMMHBIX CPEACTBAX
MaTenaTuYeCcKoro

MOJIE [ IPOBAHUSI.

e IIpuMensier HaBBIKH
MareMaTnIecKoro
MOJIEITUPOBAHUS
IPOCTEHIIHX IPHOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK 3JIEKTPOHUKH
U HAHOZJIEKTPOHUKH
Pa3IM4YHOTO
(GYHKUIMOHAIEHOTO
Ha3HAYCHUSI.

e CriocofeH OThICKATH
PELUCHHUE JTFOOBIX CHCTEM
anrebpamyeCcKuxX
ypaBHEHMH, 1100
JI0Ka3arhb, 4TO €70 He
CYIIECTBYET.

e cmomn3yer
CTaHJapTHBIE
IIPOTPAMMHEIE CPEJICTBA
MareMaTuyecKoro
MOJICJTIPOBAHH.

e YMCCT IIPEMEHATH

H3BECTHRLIC
MareNaTHIeCKUE MONEITH
npubopon, CXeMm,
YCTPOICTB ¥ YCTAHOBOK
3IEKTPOHMKH ¥

HaHO M NEKTPOHUKH B

KOPPUKTHO
HHTE || PCTAPYET
Pe3yI L TaThL

e lcuonnzyer
BEKTOPHLIE M MAaTPUUHbBIE
KOHC' PYKITHH, YKa3aHHbIE
B OIlbCaM I 1H MOJIEIIH.
Ymeer nernois30B8ark
MaTpuHliLie U BEKTOPHBIS
omepaii i JUIsl PeIICHAS
3a,1a9,

e Kpurmaecku
OCMBICITUBAET IPOLIECC
OCTPOCHUS MOJIEIIEH
pubopoB, CXeM,
YCTPOKMCTB U YCTaHOBOK
SNIEKTPOHUKH U
HAHOBJIEKTPOHUKH.

e Bianeer
HpOTrpaMMHBIMH
CpeICTBAMH
KOMITBIOTEPHOTO
MOJZIETIMPOBAHUS.

e CriocoGeH KOppEeKTHO
IIOCTPOUTH
MaTeMaTHYECKYIO
MOJeNb, CIIOCOOEH
OTIPENIENNTE, KOT/Ia
IpUMEHsIeMasi MOJIENb He
ajJieKBaTHa PU3HYECKOMY
rpoueccy.
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2.2 Kommerennus OIIK-2

OIIK-2: crocoBHOCIb GbIAGIAMb CCMECMGEHIIONAYUHYIO CYWYHOCTb NpoOLeM, BO3HUKAIOUUX 6
xo0e npod)eccuouaﬂbuoﬁ DesMenbHOCIY, NPUGLEKAmb ONs UX DEULeHUs COOMEEMCMBYIoujuil puzuxo-
MAMEMAMUYECKUY annapam.
Jlns dopMupoBaHHsS KOMIETEHUMH HEOOXOAMMO OCYIIECTBUTH Dsii STaloB. Drannl  OPMUPOBAHHS

KOMIIETEHIMH, TIPMMEHSEMbIe JUIS OTOTO BHIBI 3QUATHH X WCTIOJB3YEMbIC CPEACTBA OLCHMBAHMA
HpE/ICTABIICHEL B TA0MHALE 5.

Tabnuua 5 — J1ansl (bopMHpOBaHHsI KOMHGTEHHI/II/I U HCTIONH3YEMBIE Cpe,Z[CTBa OI_IeHI/IBaHI/ISI

YMGTB

|

Copnepxanue
3TanoB

HaspiBaer
€CTECTBEHHOHAY YHBIE
3aKOHBI,
XKapaxKTepusyrolme
CYIIHOCTH Impobnem,
BO3HHKAIOIMX B XOZE
IpoeCCHOHANBHON
IESATEITHbHOCTH.
Maremarnyecku
OTIHCHIBACT UCCIIENYEMbIE
SABJICHWS TIPEAMETHOM
obmactu. Onpenenser,
KaK{e BO3MOXHOCTH
porpaMm
KOMITBIOTEPHOIO
MOZEJIM POBAHMS
MOHATOOATCS s
PCLICHHUS.

IBLI611paeT 14}
 MareMarTHyecKH
ommchIBacT

[ €CTeCTBEl HOHAYIHBIE

| 3aKOMD,
XapakTepH3yIomue
CyILIHOCTE TPOOIIEM,
BO31HKAIOMIUX B XOIE
npoeccHoHaNbHON
aesreantiocTH. Beidupaer
YUCHICUHY 10

MaremaTH' ICCKYIO MOAETD,
[ OITHC LIBAIOLILYIO

| HcciteyemMble SIBICHHS
TIpesIMETHOH 06IACTH.

} Hp@ﬂf! aract

| ILPOT IMAN1BIE KOMILIEKCHI
| KOMIILEOTEPHOTO

| MOZC TPOBAH ML,

| HEeOGxomUMBIC TS

!‘pemm IUST 1 TOTOBMT

‘ BXOJUIIE ﬂaIIHLIG

Paspa6aTmBaeT

YHCICHHBIE
MAaTEMaTHYSCKUE MOJIEIH,
OIMCHIBAIOLIHE
HCCIIEAYEMBIE SIBICHUS
OpeaMETHOM o0NacTH.
PaccunthiBaer
MIOTPEIIHOCTH
HPUAMCHSIEMBIX YHUCICHHBIX
METOJIOB ¥ OTpaHNYEHH,
HaKJIabIBacMble Ha
MaTeMaTuyecKyIo MOJEIb.
ITpou3BOAUT YHCIIEHHOE
MOJICIIAPOBAHHE ABJICHHS,
HCCIICIYEMOrO B XOZI€
npodeccuoOHaNBHOR
JIeATEITHLHOCTH.

HOI[FOTOBKa K BKBaMeHy,
MOCTOiITeJ'IBHaS{

paKTI/I‘-IeCKI/Ie BaHSITI/ISI

Marepax WI/IBHLIe
MPaKTHICCKHE 3AHATHS,

HTCpaK ‘ BHLIG JICKLMH;

~CanocTosT GJIBHaSI
pabo- ra“} :
Hu\xu/m
pokTrueckue 3aH5sz ;
| Mhiere D’H(TI/IBHLIL JICKHI/II/I
e DclKTI/IBIIIJL .
TG E THUECKYE 3aHSTHSL;

o 0TOBKA K 91<3aMeHy

OrtueT o
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Hcnonb3yemble Otuer o | O7rier 1o
CpencTBa HHIUBHIYAIBHOMY | MM/ BHYATRIOMY UHIUBUIYaIBHOMY
OLICHUBAHUSA 3a0aHUIO; \ RO 1HTO; 3a0aHUIO;

Ormpoc Ha 3aHATHSX; Onroc Ha 3aHSITHSIX; OK3ameH;

Koncmexr l Kononekr

CaMOIIOATOTOBKM, | CONOIOATOTOBKY,;

3K3aMeH | Diaaer;
(I)OpMYJ'II/IPOBKa Tokasareneii i KpHTepneB OLIGHHBAI 114 AQNITOf] | KON TETEHIMM NPUBEieHa B Tabuue 6.
Tabmmma 6 — HOKaBaTCJIPI u 1<pnTepm/1 OLICHHBAHHS O3 11 TCHLUIT 112 oTarax

3HaTB YmeTh ‘ BJIa,D;eTI)
Omugso e Ha3BIBa€T BCE e | lonroTaniiBieT ® CB060)1H0
(BBICOKHI YPOBEHB) | €CTECTBEHHOHAyYHBIC — 110/1/10¢ MATEMaTUHeCKoe paspabaTbIBacT
| 3aKombl, onmcamie TpebyeMble YHCIICHHBIE

S — - - S—
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XapaxkTepU3yIoIIue
CYLIHOCTB IpobiieM,
BO3HUKAIOUMX B XOJ€E
npodeccronanbHOM
JICSITEIIBHOCTH,
OrOBapUBacT
OTpaHUYCHUS.

e [JosHo
MareMaTHIeCKu
OITHCHIBAET
UCCIIELyEMBIC SBJICHUS
peIMETHOH 001acTH,
CBOOOAHO onepupyeT
MaTeMaTHYeCKUMU
OHSTHSAM.

e Omnpenenser, KaKue
BO3MOYKHOCTHU KaKHX
IporpamMmm
KOMITBIOTEPHOTO
MOJETHPOBAHHUS
noHao0sTCS s
perenus, crocodeH
[IPeIIIOKHTD
aJBTePHATHBEI.

€CTECTBEHHOHAYIHBIX
3aKOHOB,
XapaKTepU3YIOIIIX
CYIIHOCTE NpobieM,
BO3HHUKAIOIINX B XOZE
npodeccHoHaIbHOMN
JEATeNHHOCTH.

e PaspaGarpiBaeT
YUCIICHHYIO
MaTeMaTH4e CKYIO
MOZETb, ONMCHIBAIOIIY O
HCCIIelyeMble SIBJICHHS
IIPEeIMETHOI obacTH.
e OGOCHOBaHHO
npeniaractT Haubosee
TOAXOISIIIE
HpOrpaMMHBIE
KOMILJIEKCHI
KOMIIBIOTEPHOTO
MOJIENUPOBAHHS,
HEeOOXOI¥MbIE JUIs
pELIEHNUs M TOTHOCTHIO
HOATOTABIMBAET BXOIHBIE
JaHHBIE.

MareMaTuIecKue
MOZIETIH, TOCTaTOYHO
IIOJTHO OTIHCHIBAIOIIUE
HCCIIeIyeMBIE SIBIICHHS
IpeIMETHOI obnacT.
e PaccuutriBaer
HOTPEeITHOCTH
IPUMEHSIEMBIX
YHCIIEHHBIX METOJIOB K
0GOCHOBBIBAET
OTpaHMYCHHS,
Hak/IaapIBacMbie Ha
MareMaTHIeCcKyIo
MOJIETIb.

e [Ipoussogut
YHCIIEHHOE
MOJEIHPOBAHME ABJICHHUSL,
ACCIIEAYEMOTIO B XOJI€
npodeccuonanbHOM
IOCATENbHOCTH,
KOPPEKTHO
HUHTEPIPETUPYET
PE3YIBTaThl, AENaeT
BEIBOJTBL

Xopoo (6a3oBbrit
| ypoBeHD)

e MareMarudecku
ONUCHIBAET
HCCIICYEMbIE SIBICHHS
IIPeIMETHOH 00JIacTu.
e HaswBaer
€CTECTBEHHOHAYYHBIE
3aKOHBI,
XapaKkTepU3yIOoIIie
CYLIHOCTB Ipobiiem,
BO3HUKAIOIIUX B XOIE .
IpoQeCCHOHATBHON
JIeSITEIbHOCTH.

e Onpenenser, kaxkue
BO3MOYHOCTH IIPOrpamMm
KOMITBIOTEPHOTO
MOJIETUPOBAHUS
nouanobgares s
peumeHus.

e BriGupaer u
MaTeMaTuie cKu
OIIMCHIBAET
€CTEeCTBEHHOHAYYHEIE
3aKOHBI,
XapaxTepusyoume
CYIIHOCTE IpoliieM,
BO3HMKAIOIIMX B X0J€
npogecCHOHATBHOM
JeSTeNbHOCTH.

e Bribupaet unciennyo
MareMaTHYeCKyIo
MOJI€JIb, OTIACHIBAIOLILYIO
HCCTIEAYEMBIE SBICHHS
IpeIMETHOH obnacTu.
e [lpennaraer
IpOrpaMMHBIC
KOMILIEKCHI
KOMIIBIOTEPHOTO
MOZETMPOBAHHS,
HEeoOXoauMbIe IS
pELICHHS ¥ TOTOBUT
BXOJIHBIE JaHHBIE.

e PaspabarbiBact
YHCJICHHEIE
MaTeMaTHYECKIe
MOJIeTIH, OITUCHIBAIOIIHE
UCcieyeMble IBICHUS
IIPEeIMETHOM obmacTh.

e PaccunrtrniBaer
TOTPEITHOCTH
IPUMECHIEMBIX
YHCICHHBIX METONOB U
OTpaHHYCHUS,
HaKJIa/IbIBaeMEIE Ha
MaTreMaTH4eCKyI0
MOIETIb.

e [Ipomspoaut
YHCIEHHOE
MOJIEIMPOBAHHE SBJICHHUS,
HCCIIelyeMOr0 B X0Z€
npodeccuoHansHoM
JIeSITEBHOCTH.

VIOBIETBOPUTENBHO
(moporoBbIit
YPOBEHE)

e Bribupaer
€CTECTBEHHOHAYYHEIE
3aKOHHBI,
XapaKTepu3yIoIIne
CYIIHOCTB IIpobieM,
BO3HMKAIOIIUX B X0JIE

e BriGupaer
€CTECTBCHHOHAYYHBIE
3aKOHBH!,
XapaKTepH3yIoLue
CYILIHOCTE IIpobieM,
BO3HHUKAIOLIHMX B X0JIE

e IIpumenser
IPENJIOKEHHBIE
YUCIICHHBIE
MaTeMaTH4ecKue
MOZIEINH, ONMCHIBAIOLINE
HCCIIEyeMBIE SBJICHUS
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Ipo()eCCHOHANIBHOMN
JEATEITBHOCTH,

e [lomumaer
MaTreMaruyecKkoe
OTHMCAHHE HCCIETyEeMBIX
SIBIICHHH OpeaMeTHOM
objactu.

e Bribupaer
[IPOrpaMMbI
KOMIIBIOTEPHOTO
MOZENMPOBAHUS TSI
pelenHus.

mMamemMamurxu.

At QOpMHPOBAHHS KOMIETEHIMM HEoGXOMIMO OCYIIECTBUTH PSJ[ 3TAIOB.
KOMIICTCHIMHY, NPAMEHSEMBIE NI 5TOTO BHIBl 3aHATHH H WHCHONE

2.3 Kommnerenmus OITK-1
OlIK-1: crocobrocme npedcmasnamo adexsamy
KGpMUHY MUpa Ha OCHOBe 3HAHUS OCHOGHLIX MNONONICEHU

IIPEJICTaBICHbI B Ta0nuue 7.

Tabmuua 7 - 9Tan1;1

Ipo(hecCHoHaNbHOMH
JEATENBHOCTH.

e [lonumaer
IPENIO)KEHHYIO
YHCIICHHYIO
MareMaTuIecKyio
MOJIENb, ONUCHIBAIOLIYIO
HCCIIEIyeMbIE SIBIICHUS
IpeAMETHON obnacT.

o IlonmMaert, kakue
IIPOrpaMMHBIE
KOMITJIEKCE]
KOMIIBIOTEPHOTO
MOJEIUPOBAHMS B KaKue
BXOJIHBIE JaHHEIE,
HEOOXOAMMBI TSI
PELICHHS IOCTaBIEHHOM
THIIOBOM 3a71a4H.

[IpeaMETHON O0OIaCTH.
¢ [lonnMmaer, yem
000CHOBaHBI
HOrPEUIHOCTH
IIPUMEHIEMBIX
YHCTICHHBIX METOLOB U
OrpaHHYeHH,
HakJabIBacMble Ha
MaTeMaTHIECKYIO
MOJIEIIb,

o IIpousBoaur
YHCIICHHOE
MOZCITHPOBAHUE THIIOBOM
3a7a4d U3
HIpo(heCcCHOHANBLHO
JEATENBHOCTH.

]

VIO COBPEMEHHOMY YDOGHIO 3HAHUI HAYYHYIO
i, 3aKOHO8 U MemOod06 ecmecmeenHbvix HayK u

Oransl  popMupoBanms

3YEMBIC CpPEeJCTBA OLICHUBAHMS

OPMHUPOBAHNSA KOMIICTEHIUY U UCIIOTIb3YEMBIC CPENCTBA OLIEHUBAHTS

~ Brage

Copepxanne
9TaIoB

Bocnpowussonur
TEOPETHIECKH Gasuc
JTHHCHHOH anreOpel n
AHAJIM TUYECKOM
TeOMETPHH, 3aKOHBI U
METO/bI BEKTOPHOI'O M
MaTpUYHOTO ONUCAHUA
€CTECTBEHHOHAYYHBIX
SIBICHH .

Hcnons3yer
TEOPETUYCCKUE 3HAHUS
IpH OOBICHEHHHU 3aKOHOB
€CTECTBEHHBIX HayK,
IPUMEHSTh 3HAHUA B
obnacTu TuHeHHOH
anreOphl ¥ aHATUTHYECKOH
TCOMETPHY JUTA OCBOEHUS
001menpoheccHOHaNBHBIX
JHCIMIUIAH U PEINEeHHUs
IPOECCHOHANBHBIX

Onepupyer Metonamu
IIpencTaBiIeHust
aJICKBaTHOMH
COBPEMEHHOMY YPOBHIO
3HAHUH HayYHOU KapTHHEI
MHpa Ha OCHOBE
HOJIOKEHWH, 3aKOHOB U
METOJIOB €CTCCTBEHHBIX H
MareMaTHYECKUX HayK.

3angadq.

Hutepaxtus;
MpAKTHHICCKHE 3aHATY

HMcrnioms3yembie
cpencTea
OLICHUBAHUSA

Otuer mo
HHIUBULYAITEHOMY
3a/TaHUIO;

Omnpoc Ha 3auaTHIIX;
Koncnexr
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Oruet 110
UH/TUBUYaTbHOMY
3aJJaHHIO;

Omnpoc na 3aATHIX;

Koncnexr
TR

Ortuer o

HHIUBHAYaTEHOMY
3aJIaHMIO;
JK3aMeH;
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CaMOTIOATOTOBKH;
OK3aMeH,

CaMOIIOITOTOBKH;
DK3amert;

DopMynHEpOBKa [OKa3aTeneil ¥ KpUTEPUEB OLCHH

BAHWsI JaHHOH KOMIIETECHIIANA IIPHABCICHA B Ta6nnue 8.

Tabnuua 8 — [Tokasarenu # KpUTEPHH ONEHUBAHMSA KOMIICTCHIMH Ha dTAIax

W

Otnmuyno
(BBICOKMIf YPOBEHE)

e 3HAET TEOPETHUYECKHE
OCHOBBI TMHCHHON
anreOpsl u
aHAIUTUYECKOU
reOMETPHH.

® AHanu3upyeT CBI3M
MEX/y Pa3IuyHbIMU
MaTeMaTHYCeCKUMHI
HOHSITUSIMU U
CBOMCTBaMU
dr3rYecKux SIBICHUM,
e IIpencrasnser
CIIOCOOBI ¥ pe3yIILTaThI
HCIIOIB30BAHMS
Pa3NUYHBIX
MareMaTH9IeCKuX
OIMCanui
€CTECTBCHHOHAY YHBIX
00BEKTOB.

e O0OCHOBBIBACT
BEIOOp METOAA U IJIaH
pEIIEHUs TPUKIIAIHBIX
3a7a4 ¥ IIPUMEHAEMBIHN
IUISL HTOTO

s YMmeeT MaTeEMaTHUYSCKH

BBIPAIKATE U
aprymeHTHPOBAHHO
JOKAZLIBATE TTOJIOMKEHHUS
npeaMeToit obmacTi
3HaHusA.

o Cpolosno mpuMeHseT

3HAHS NHHEHHON
anredpor 1
a"anTIIcCKOR
FGOMCTPI H B
HE3HAKOMBIX CUTYaIUsX.
e Croco0eH IoCTpOuThH
anCKBaATIYIO
€CTeCTRCHIIOHAYIHOMY
ABJICHTITO

MAaTCNO1111IC CKYEO

MOLIE L.

e IlogumaeT cBsI3u
MEX/1Y pa3ImYHBIMHE
MareMaTu4eCKIMU
IIOHSITHSIMHU 1

e CpobomHo BiageeT
3HAHUSIMH B 00JIaCTH
JTUHeHHoH anreGphi 1
aHATATHYCCKOM
T€OMETPHH.

e CrocoOeH yBEPEHHO
CTPOUTH MaTeMaTHIECHe
MOJIeSTH (PHU3HIECKOTO
SIBJICHUS, BAlTH
pereHwue,
IIPOAHAIH3HPOBATh €r0 U
COOTHECTH C KApTHHOM
MHpa.

MareMaru4eCcKui
anrapar.
Xopomo (GasoBeiii | e Vmeer e TIpivciiser METOMBI
YPOBEHD) IPELICTABICHUE O peuciii 3a1aq
MaTeMaTH4eCKuX IHeiiHoiT anreOpsl 1
MOZEIAX aHaN 1 TH 1ECKOM
€CTEeCTBEHHOHAY YHbIX TEOMETPITH JITISE OCBOCHUS
00BEKTOB. o0uenpohe CCHOHAIBHBI
e JlonumaeT BHIOOD X CHin e 1 pelieHust
METO/1a penieHus Hp(u}u‘(‘a‘z IO TAIPHBIX
OPUKJIaHBIX 3814 U 3aJa.
IpHMEHsIEMBIN JUIs e (Ciocoden
3TOTr0 MaTeMarudecKuy | o0oCHorLIBATE
anmapar. HOJTOZCtsL TPEIMETHOM
e 3HaeT Crocodnl O0NaCTIN 2 AHULL
IPHMCEHEHYS BEKTOPHBIX | e (1iocorclt HalTH
U MaTrpUYBEBLIX OOBEKTOB | periciine
LT OTTUCAHMSI MaTC M e CKOM 3aKaun
Gu3nUeCKHX SBICHUM. U Q) KRinio

HHTC i (1 POBATE €T0 C

O T
Have.

S UTCCTBEHHBIX
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e Kputuyecku
OCMBICIIHBACT
TIOJy4CHHBIEC 3HAHHUA.
e KoMmmnereHTeH B
Pa3IMYHbIX CUTYaAIUIX,
OpHEHTHUpYETCS B
MEXAUCIUTLTHHAPHBIX
3ajaJax.

¢ Brazeet pa3HpIMHU
criocobamu
MAaTeMaTH4ecKoro
MOJENMPOBaHHUS.
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CBOMCTBAMU

(GU3NIESCKUX SBICHHUET,
YI0BIETBOPHTENBHO | o J[aer OIpEeHCIICHUS e Ymeer paboTaTh €O e Bnageer
(noporoBbIit OCHOBHBIX IIOHSATHI CIPABOUTON TePMUHOJIOTHEH
YPOBEHbB) JTUHEHHOU anreOph 1 JHTEPATVPOIT, HpUKIaTHOH o0nacTu

aHaJIUTHYECKON e lcnonniyer 3aianuble | 3HAHUS U

TEOMETPHH. MaTeMaT e CKUE MaTreMaTH4eCKAMHE

e 3HAEeT OCHOBHELIE KOHCTPY KT IS HOHSTHSIMH.

METO/IbI PEIICHUS peuiciig THoBBIX 3a8a4. | © CrmocobeH KOppeKTHO

TUNOBBIX 33589 U YMEET | e Yaicer 11PeICTaBIATE HpCACTAaBUTDL 3HAHHUS B

¥X IPUMEHSTH Ha pesyanTalLE ¢BOeH MareMaTH4ecKoi popme.

IIPaKTHKE. pabort,

e BocnpousBomut

OCHOBHBIE

MareMarTudeckue (hakThl,

Uzen.

e Pacnosnaer

MareMaTH4ecKue

00BEeKTE, MOHUMAET,

Kakue (pusndeckue

ABTICHUS OHU

OTIMCHIBAOT.

3 TunmoBbIe KOHTPO./1H11H1¢ 3 /IAHIS
Jinst peanusaluy BHILICIEPEUNCICHHBIX 3aau OOV Ciis HCIONB3YIOTCS TUIIOBBIE KOHTPOIBHBIE

3a[aHN WM UHBIC Marepuassl, HCOOXOMMMBIE IUIA OUCHKU j1aHAH, YMEHHM, HABBIKOB M (M) OIBITA

" IEATENBHOCTH, XapaKTEpU3YIOMMX OSTambl  (OPMHUPOLIII

06pa3oBarenbHO TPOrpaMMpl, B CIEAYIOLIEM COCTABE.

KOMIIETCHIIHN B Iponecce OCBOCHHUA

3.1 Bompochl Ha 131011010 TOBKY

~ Ilpamas mueus Ha mwiockoctd. Kpuseie nioporo nopsyka. [pusenenne ypaBHenus KpuBoi
BTOPOTO NOPsAKA K KaHOHMYeCKoMY BuAy. ITnockocTs. |1y 1 mpocTpaHcTse.

— Jlumednple mpocTpadcTBa. ApmdMeTHYCCKe  1IPDOCTPAHCTBA.  EBKIMAOBLL  JIMHEHHEIE
npoctpaHcTsa. Panr mMarpunsr. GopMynsl epexofa o1 o 1ioro dasuca K Apyromy. Jlnaeinsiit oneparop u
ero marpuna. Co6cTBEHHBIE UHCiia B COGCTBEHHBIE BEKTO 1L ji1111e{HOTO OIeparopa.

— Marpuner u geficreug Hag Humu. Omperc:niei, nopsaka n. O6parhas marpuna. Pemenue
MAarpUYHBIX ypaBHEeHUH. CHCTEMBI JIMHEHHBIX arebp: i ¢ 1N \puBHEHHH.

— M3ydeHnme MareMaTHYeCKWX NOKa3aTeNIbCTi:. 1000/ IHMBIX, AOCTATOYHBIX, HEOOXOMUMBIX H
JOCTaTOYHBIX YCIIOBHH JOKA3aTENLCTBA OT IIPOTUBHOIO. MUTO! | M1 TEMATHICCKON MHIIYKIHH.

~  ONeMEHTHI TEOPUH MHOXKECTB. HEKOTOPBIE ¢ ion1C MHOKECTBA.

3.2 TeMbl HETHBHAY . 11,1111 % 1 {AHHI

— IlpuBeneHHe K KAHOHHYECKOMY BHAY ! «'NI'O0CTH BTOPOTO TOPSAKA. YPaBHEHHE
HoBepxHOCTH B mpoctpadcTse. [hrockocts. lpsamas 1w iy rpancree. [lpuBenenue ypaBHEHHS KPUBOM
BTOPOTO MOPsIIKA K KAHOHMYECKOH (opme. YpaBHEHHT 11110l 110 TIIOCKOCTH B MOJIIPHOM M JIEKapTOBOM
cucTeMax KoopauHar. Paur marpuupl. JIMEeHHO 3aBUC! v i 11 71111 ¢HHO HE3aBUCKMBIE CHCTEMBI BEKTOPOB.
basuc 1 xoopauHaTel. 3anucarh KOOPAMHATEI BEKTOPA i 110103 Ou3Hce. BEKTOPHI, ONepaiiu ¢ BEKTOPAMH.

Ipoexuus BexTopa. Yrom mexny BekTopamu. Pemicii: ('JIAY uepe3 oOparHyio Marpuimy. Pernenue
CJIAY wmetonom T'aycca, metomom Kpamepa. MuHOp 11 v o¢iiiideckoe JOIONHEHNE, DKBUBAJIEHTHBIE
IpeoOpa3oBaHue CO CTPOKAMH H CTOJIOLAME MATPHUIU-. |1 i 1-111e OIpefeuTens. BekTop u Marpuna.

Martpuie! 1 gefictBus Hax HUMHE. ONpenenuTens mops . 111 1. i 1 1THas MaTPHIA.
3.3 Tembl ompoco: 111 30 HsIX
— Iloepxmoctm Broporo mopsaaka. Mccie v meromom  ceuenmit. IlpuBeneHye K
KaHOHMYECKOMY BUIY.
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- VYpaBHEHHE TMOBEPXHOCTH B mpocTpancrie. |liockocrs., Ilpamas B IpocTpaHCTBe.

Lunmunaprdeckue, KOHMIECKHE ITOBEPXHOCTH. JIOBEPS 11 ¢ 111 By 1UICHHS.

~ Kpussie Broporo nopsiika. [Ipusegenue yp:i: o1 piBoil BTOPOTo MOPSAKa K KAHOHHYECKOH
dbopme.

— VYpasHeHHE KpuBOH Ha mmockoctd. [Tomsipiias 1 iokaproBas CHCTEMBI KoOpAMHAT. IIpsivast
JIMHHS Ha [IOCKOCTH.

— JluneliHpfi omeparop W ero Marpuma. CodcrRoinnnie 9HCHa W COOCTBEHHBIE BEKTOPHI
JuHEHHOro oneparopa. Ionarue KBagpaTHaHBIX GOPAI. 11 111e 101H1C K IVIABHBIM OCSIM.

— JluHeiHo 3aBUCHMBIC W NMHEHHO HE3aBMC ! 71’ i iCMBI BEKTOPOB. BasMc W KOOPAMHATEL
Panr marpunel. Teopema o 6a3ucHoM MEHOpE. (

— Bexropsi, onepanuu ¢ Bexropamu. Ilpoewiti sewropa. Yroa Mexmy BeKTopaNfH. OO6BexTh
JHHEHHBIX IPOCTPAHCTB, ONEPAlUH B JIMHEWHBIX IIPOCT111CT X,

— Pemenue HeonpenenenHsIx cucTeM. OHOO 1 1i¢ 111N b THHEHHBIX YPaBHEHMUIA.

- Pemenue onpenenennrix cucteM. Pemeniic o oes o oorinyio Marpuny. Merton Iaycca, meton
Kpamepa.

~ JImHEHHO 3aBHCHMBIE M JIMHEHHO HE3aliiC11MLie  CHCTEMBI BEKTOpOB. PaHr wmarpuipl.
Pacruupennas marpuna CJIAY. TeopeMsl 0 cymecTBon: it i1 o ninctseHHoCTH pemenuit CJIAY.

— O6parnas marpuua. Pemenue Marpagnbix vy i, CHCTEMBI IHHEHHBIX anre0panvecKux
ypasaeruii (CJIAY). Knaccuduxanus cucrem.

— Munop u anreOpandeckoe JOMONHEHHE. ' i i1iihie Mpeobpa3oBaHhe CO CTPOKAMH H
CTONOLaMH MaTpPHIbL. BhIaucIIeHHE OMPee/IuTENs.

— Bekrop u marpuna. Marpune! 1 gedctsus 1 1ni. OnpenenuTens nopsaka n. OOparHas
MaTpuIa.

3.4 Dr3aMeHAII N 0 1 DO

Temaruka nepsoro Bompoca:
* — 1. YpaBHeHUe KPHBO# Ha IITOCKOCTH.
— 2. TlonspHas ¥ fexapTOBasi CHCTEMBI KOOPJLIt11:: 1.
— 3. lIpsmast TUHUS HA INTOCKOCTH.
— 4. YpaBHEHHE NOBEPXHOCTH B IIPOCTPAHCTR .
~ 5. IInockocts. [IpsiMas B ipocTpancTBe.
6. Lnmueapryeckue, KOBHMYECKHE MOBepxiiocti [h e nXiiocTH BpaeH s,

7. IloBepXHOCTH BTOPOIO MOPSAIKA.
Temaruka BToporo Bompoca:

~ 1. BexTopsl, onepanuy ¢ BEKTOpaMHu.
2. ITpoexnus BexTopa. Yrom MEXIy BEKTOP i1,

— 3. OObeKTHI IMHEHHBIX DPOCTPAHCTB, OTICP: 111 1 11 1CTTHHIX HPOCTPAHCTBAX.
— 4. JIuHeHHO 3aBUCKMBIE U JIMHEHHO HE3aB!1¢ 11 . < ¢l LI BEKTOPOB.

— 5. basuc u xoopauHarel. Panr marprrpsl. Teo: 2 ¢ 5un11CHOM MEBODE.

— 6. JIuneiinplit oneparop u ero MaTpuiia.

— 7. CobcTBeHHBIE YHCTA B COOCTBEHHBIE BEro*.1 i1111¢ii10T0 Omeparopa.

Temaruka Tperbero Bompoca:
— 1. Jlate onpeneneHne MaTpHUIBL pasmMepa 1.
— 2. laliTe onmpenenenus KBaJpaTHOM, Tpeyio . 1, ' i0naibHOU U eqMHAYHON MaTPHII,
— 3. Kaxue mMaTpuiipl Ha3pIBAIOTCS PABHBIMI
— 4. OnummuTe oNeparuio YMHOKSHHS MATPH 11 ji 110,
— 5. OnuuiuTe onepanuio CIOKSHHUS MaTPH! (.
- 6. I[JI}I KaKUX Marpul BBOOUTCS IIOHATIEC O e 1o i v

— 7. Onuiygre, KaK COCTABIIAIOTCS CHATACN 1.i. ' Lilr 11 1 ONIPEASITUTEb MOPSIKA N,
— 8. JlaliTe onpesiesIeHUE OTPENSIIUTENS MO+ .

— 9. OnumuTe NPaBHIO BEITUCICHHE OIIPEAC! (1 1 1opuka 2,

— 10, OnummTe MpaBuiio BRIYUCICHMS OIIPC/i 1 15 1ouKa 3.
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— 11. Kak u3MeHUTCS ONpPEAETUTEh IPH TPAHCIIOHUPOBAHUH MaTPHIBI?

— 12. Yemy paBeH OIpe/IeATe b, UMEIONINI CTOKY KK CTON0eN, COCTOAIIMM U3 Hyleh?

— 13. Kak H3MeHHTCS OHPEEIUTE b, ECIM €10 CTPOKY HIIH CTOIOE YMHOXHTE Ha YHCIO 0.7
— 14. Kax H3MeHHTCS ONPENEINTENb, €CIM B HEM IIePECTaBUTH JABE CTPOKH MK JBa CToNoua?

4 MeroamuecKkne MaTepuaIbl
Jnms obecmieuenns mpoiecca oOydeHUs U pelleHHs 3akad o0y4YeHHs UCIONB3YIOTCS CIeHYIOMuUe
MaTepUaIbl:
— METONWYECKHE MaTepHalbl, OINPENEISIONe MPOIENypbl OLCHHUBAHMS 3HAHWH, YMEHHH,
HABBIKOB M (WIM) ONBITA JEATENLHOCTH, XapaKTepU3YIOmMX OSTambl (Op-MHPOBAaHHS KOMIETCHIHH,
coracHo 1. 12 paboueil mporpaMMEL. .

4.1. OcHOBHAs JIATEPATYPA
1. Tpunmmon, WUpwra Dnyapnoeua. JlnseitHas anre6pa [OneKTpoHHBIH pecype] : ydeOHOe
nocobme / M. D. I'pmammon ; ToMmckuif rocynapCTBEHHbLIM YHHBEPCUTET CHUCTEM YNPABICHHA H
pamuosnexTporuky (ToMcK). - Dnexrpok. TekcroBble JaH. - Tomck : [6. u.], 2012. - on-line, 101 ¢. - b. m.
[Snexrpornmii pecype] - Pexxam noctyna: hitp://edu.tusur.ru/training/publications/2278 , cBOGOXHBIA.
2. Mansuee A.UM. Ocuosbl nmmelHONW anrebppt. 5-¢ w3x. - M. : Jlams, 2009. 480 c.
[Pnexrporusli pecype]. - http:/e.lanbook.com/books/element.php?pll_id=251

; 4.2. Jlomo/JHUTEIbHAS JUTEPATYPA

3. Marasunauukos, Jleonun Wocudopuu. JlwnedHas anreOpa. AHaIMTHYECKas TIeOMETPHS
[Texcr] : yaebroe mocobue / JI. V. Marasunnuxos, A. JI. MarasusHuKoBa ; MUHICTEPCTBO 00pa30BaHHA
u vayku Poccuiickoit ®enepanuu, ToMcKuil ToCyIapCTBCHHBIH YHUBEPCHUTET CHCTEM YNDPAaBICHHA H
paguosexTporuk (Tomck), DaKynsTeT AUCTAaHIHOHHOr0 00ydeHns. - Tomck : Dnb Konrent, 2012. - 180
¢. - Bubmuorp.: ¢. 176. - Ilpem. yxas.: ¢. 177. - ISBN 978-5-4332-0074-6 : 270.00 p., 270.00 p. (nanmyue
B Oubmorexke TYCVYP - 10 ok3.)

. 4. Wmoun, Bragumup Anexcanaposny. Jlugeiinas anrebpa u ananmuTageckas reomerpus [Texcr]

: yueGHMK 115 By30B / B. A. Visun, I JI. Kum ; MockoBckmi IoCy1apCTBEHHbIH YHHBEPCHTET HMCHH M.
B. Jlomorocora (Mocksa). - 3-e u3a., nepepab. u mom. - M. : IIpocmexr, 2012. - 393 ¢. : wt. - Ilpeam.
yKas.: ¢. 388-392. - ISBN 978-5-392-02856-6 : 263.23 p. (Hamvlqne B 6ubmoreke TYCYP - 5 9x3.)

5. Tomunenxo, Buamummp Anexceesuu. Jluseiimas anreGpa. Bexrtopmas  anreGpa.
AunaymTideckas reoMeTpus : YueOmoe mocobue st BysoB / B. A. Tommienxo ; MuHHCTEPCTBO
obpazoBanng Poccuiickoi d)enepaunn ToMcKuit roCyapCTBCHHBIN YHUBEPCHTET CUCTEM YIIPABJICHHUS U
panposnexTporukw. - Tomex : STT, 2004. - 171[1] c. : un. - bubmiorp.: ¢. 171. - ISBN 5- 93629-023-9 :
90.00 p. (mayruwme B 6ubmuoreke TYCYP - 29 ok3.)

4.3. YyefHo-MeTomHueckoe mocodue u nporpaMMuoe odecnevenue

6. Marasuanukos, Jleonnn Mocudosuy. Brercmas maremarnka 1. TIpaxTukym mo JiMHEHHOM
anreGpe ¥ aHAIMTHYECKOH reoMeTpuH : yueOHoe nocobue / JLV. Marasunnmkos, A.Jl. MarasuHHEKOBA;
denepanbHoe areHTCTBO 1O  oOpasosanuio, ToMcKkui TOCYAApCTBEHHBIM YHHBEPCHTET —CHCTEM
YIIpaBIIeHIS X PATHOdNEKTPORUKH. - 4-¢ U3/, uenp. u jom. - Tomek : TYCVYP, 2007. - 162[1] c. : mn. -
Bubsuorp.: c. 162, - ISBN 5-86889-258-5 : 42.78 p. (nammune B 6ubmiorexe TYCVYP - 96 ox3.)

7. Muxamsuenxo C.I. IIpodeccuoranpimie MateMaTHUCCKHE TakeThl [DnekTpoHHBIM pecype]:
Y1eGHO-METOMMYECKOE TIOCOOHE It caMocTosITenbHOl paboTet crynentos / C.IN. Muxanbuenko; Tomckuit
TOCYI@pCTBEHHBI YHUBEPCHTET CHCTEM YIIpaBleHus 1 pamuodiexTponuku Kadeapa HpoMBIIIEHHON
SNEKTPOHHKH. — Dmextpon. Texcropvic jam. — Tomex: [6.1], 2013.-on-line, 95 ¢. mm. , Tabnm. —
Bubuorp.:c.86. [DnexTponnbiit pecype]. - hitp://ie tusur.ru/content.php?id=444

4.4. Ba3bl JAHHBIX, KHPOPMATIHOHIIO CIIPABOUHLIC M HOHCKOBbIE CHCTEMBbI
8. Mathematica. Cucrema  koMiproTepHoil  anreOpsl  xomnamun — Wolfram  Research.
Oduumansesii caiit Komnapma Wolfram  Research  hitp:/www.wolfram.com. Crocob goctyma:
http://www.wolfram.com/mathematica/.
9. Maple. IIporpaMmusii marer kommblotepnoii anrcGpui xommanun Waterloo Maple Inc.

O¢unmansabii caiiT: http://www.maplesoft.cony. Coocob JocTyna:
http://www.maplesoft.com/products/Maple/index.aspx.
10. MatLab. Ilaker MareMarwucckiix i 1uiKenepinix  Bhiticjaenuil. OQUIHANLHBIA CAWT

CornacoBaHa Ha noptane Ne 241 22



KOMITAaHUH-Pa3padoTIHKa

MathWorks http://www.mathworks.com/.
http://www.mathworks.com/products/matiab/.

11. MathCad. Cucrema KOMIOBIOTEPHLIX —BRIMHCIENHI,

pazpaboTymKa Mathsoft
http://communities.ptc.com.

http://www.mathsoft.com/, B
Criocob JIOCTYTIA:

hitp://communities.ptc.com/community/mathcad.
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Cnocob JOCTyIA:

OdunuansHplii  CalT  KOMITAHHH-

COCTAaBeC

PTC Community
http://www.mathcad.com/,
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