degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: BBenenue B coBpeMeHHbIE ONTUMU3ALMOHHBIE METO/BI IS 33]]a4 MATMHHOTO 00yYeHHS
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: @.C. CronskvH, a-p pu3.-Mar. HayK, JOIEHT, podeccop

[Iporpamma obcyxneHa Ha 3aceqannu kKadenpsl auckpetnoit marematuku 01.03.2024



AHHOTANMA

JlaHHBIA Kypc HampaBjIeH HAa U3yYEHHE M OCBOGHHE METOIOB MaTeMaTHYECKOro mporpammupoBanus. Ocoboe
BHUMaHHE y/IeNAeTcs 3a7a4aM O0JIbIION pa3MEepHOCTH, BOSHUKAIONIMM B COBPEMEHHBIX NMPUIIOKCHHUSAX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOEHHUE TEOPETHMUYECKHUX W YUCIEHHBIX METOZOB PEUICHHUs 3a7a4 KOHEUHOMEPHOH ONTUMU3ALUU
(MO): Teopun HEOOXOIUMBIX U JOCTATOUHBIX YCIOBHH JIOKAJILHOTO SKCTPEMYyMa [aAKON (QYHKLUHU MO
MHOXECTBY U HEKOTOPBIX UHCIIEHHBIX METONOB IIOMCKAa JIOKaJbHBIX JKCTPEMYMOB B 3ajayax

0€3-yCIOBHOW U YCIOBHOW ONITHUMMU3AIIHH.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHUE CTy/IEHTaMHU 0a30BbIX 3HAHUH (ITOHATHI, KOHIICTIINI 1 METOZI0B) B obiactu MO;

- IpHOOpETeHNE TEOPETUUECKIX 3HAHUH 1 TIPAKTHUYECKUX YMEHHI U HaBBIKOB B oonactu MO;

- OKa3aHuc KOHCYJ’IBT&I_II/II\/’I n noMomuy CTYACHTaM B IIPOBCACHUN COOCTBEHHBIX TCOPCTUICCKUX

ucciaenosanuii B oomactu MO.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1aut, ()OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyNbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOe’KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEATPHATHI

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCJIEIOBATCIHCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; OrepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
NesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUUN HAYKU,
3HAaHUCM METOHOB HAYYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[MK-2.3 YMeer mpuUMEHATH MONy4YeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEIILCKON eI TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




- (pyHIamMeHTanbHbIE TOHSITHS, TEOPEMBI, YHCIICHHBIE aJTOPUTMBI MeToI0B onrtumu3anuu (MO);

- COBPEMEHHBIE TTPOOJIEMBI COOTBETCTBYIOMIHMX pa3nenos MO;

- TIOHATHS, TEOPEMBbI, METOMABl JOKa3aTeNbCTB M JI0KA3aTeNbCTBA OCHOBHBIX TEOPEM B pasjenax,
BXOZSIIUX B 0a30BYy10 9acTh 1ukia MO;

- OCHOBHBIC YHCIIeHHBIE anropuTMbl MO ¢ 000CHOBaHHEM HX CXOIUMOCTH;

- OCHOBHBIE€ CBOMCTBA COOTBETCTBYIOIUX MaTEMaTHUECKUX 00BEKTOB;

- QHAUTUYECKHE M YHCIIEHHBIE TIOAXOABI U METOMBI IS PEIIEHUS TUIIOBBIX MPUKIaAHbIX 3a1a4d (MO).

YMETb:

- TIOHATH TIOCTABJICHHYIO 33]1a4y;

- HCTIOJIB30BATh CBOM 3HAHUS JIJIs pelieHus GyHIaMeHTANbHBIX U MIPUKIAIHBIX 33124 MO;

- OLIEHUBATh KOPPEKTHOCTh ITOCTAHOBOK 3a]1a4;

- CTPOrO JOKa3bIBATh WU ONPOBEPraTh YTBEPKICHUE;

- CaMOCTOATEIHHO HAXOAUTh AJTOPUTMBI pemieHus 3agad MO, B TOM 4YuclIe W HECTaHAAPTHBIX, U

MIPOBOJINTH WX aHAIIN3,

- CAMOCTOSITENIFHO BUJETh CJIEJICTBUS MOTYyUYEHHBIX PE3YNIbTATOB;

- TOYHO MPEACTABUTHh MaTeMaTndeckue 3HaHus B oomactu MO B yCTHOM 1 TUCEMEHHOU (popme.
BJIAJIETh:

- HaBBIKAMH OCBOCHHUSI OO0NbIIOro obbema WHpopMmanumu u pemeHus 3amad MO (B Tom 4wmcae,
CJIOKHBIX);

- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;

- KYJIBTypOW IOCTaHOBKH, aHAJIM3a W PEIICHHS MaTeMaTUYeCKUX M MPUKIAIHBIX 3a]a4, TPeOyIomux
JUISL CBOETO PEIIeHHs UCTIONb30BaHMsI MAaTEMAaTHYECKUX MOIX0A0B U MeTon0B MO;

- TpeAMETHBIM 536IKoM MO M HaBBIKAMH TPaMOTHOTO OIMCAHMS PEIICHHS 331ad M MpPEACTaBICHHS
MOJTY4EHHBIX Pe3yJIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Oo6mas GpopMyarpoBKa 3a/1a4u 6 4
I'mapkas BeITyKJIAs ONTUMUA3ALMSL. 4 5
3 OnruMaabHbIE METOIBI 4 5
Merton cONpsiKEHHBIX I'PaAUEHTOB s
4 pEILeHUs] CUCTEM JMHEHHBIX ypaBHEHHUH, 4 4
CKOPOCTh CXOAMMOCTH MeToza,
npenoOyciiaBiIuBaHue.
5 Mertoibl yCIIOBHOM MUHUMU3ALUU 4 4
6 MuHUMU3aAS COCTABHBIX (DYHKITUH. 4 4
7 Hernankas ontuMu3anms. 4 4
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)




1. Obmas GpopMyarpoBKa 3a/1a4u

UuncneHHas Hepa3pelMMOCTb 33a4d ONTHMHU3aLWU B obmeit ¢popme. KoHuenmus 4epHOro simuka.
OneHKN CIOKHOCTH JUIS Kiacca JUMNIIUIEBBIX (QyHKIWA. Bu3nTHBIE KapTOuku obiactei
ONTHUMH3ALUH.

2. Fna;[Kaﬂ BBIITYKJIASA ONITUMU3Al .

HwxHue rpaHuIbl aHATUTUYECKON CIOXHOCTH JUJISl KJIacca BBIMTYKIBIX (YHKIHNA ¢ JIMIImuMieBsiM
rpagueHToM. HIDKHHE TpaHWIBl aHATUTHUYECKOM CIIOKHOCTH ISl Kjacca CHJIIBHO BBINYKIBIX C
JlunmunessM rpaaneHToM. DPPEeKTHBHOCTD TPaIMEHTHOTO METO/Ia ¥ €T0 HEONTUMAJIbHOCTb.

3. OuTuMaIbHbIE METOIBI

OnenuBaromnyie mocieaoBarelbHOCTH. OO0mas cxema Merofa ObICTPBIX T'pajMeHTOB. BapwaHThI
MeToja OBICTPHIX TPAIAWCHTOB M WX OIEHKH CKOPOCTH CXOAuMOCTH. [loHSATHE TpagueHTHOTO
OTOOpaXXCHUS U €r0 CBOWCTBA. AHAJIOT TPaJUCHTHOTO METO/a U METO/a OBICTPBIX I'PaJMEHTOB JUIs
3a/1a4 yCIOBHON MuHUMU3aNUU. OIEHKH UX CKOPOCTH CXOAMMOCTH. 3a/1a4a MUHUMH3AIUN (YHKITHI
C DIAAKUMM KOMIIOHEHTaMHM.

4. MeTon CONpPSDKEHHBIX TPAaJUEHTOB MAJIsl PEUIEHHUsS CUCTEM JIMHEWHBIX YpaBHEHHMH, CKOPOCThb
CXOAMMOCTH METO/1a, Ipeno0ycIaBIuBaHueE.

Meton CONpSDKEHHBIX TPAAMEHTOB Ui ONTUMH3ALMM HEKBaApPAaTHMYHBIX (DYyHKIMIA, CTpaTerdu
pecrapra, 3aBUCUMOCTb OT TOYHOM OJHOMEPHON ONTUMHU3ALUU

5. Merons! yCIIOBHOW MUHUMU3ALUU

I'panuentHoe otoOpaxkenue. Meron ¢panka Bynbda. CBs3b MpOKCHMANBHBIX METOJOB W METOAA
MPOEKIINU TPAIUEHTA.

6. MUHMMU3aUS COCTAaBHBIX (PYHKIIHIA.

I'enepanus paspexennbix pemenuil [loctanoBka 3amayu. IIoHsATHE TPpaAMEHTHOTO KOMIIO3UTHOIO
oTtoOpaxkeHus U ero cBowcTsa. [IpsmMoit rpanueHTHBIN MeToA. OLEHKH €ro CKOPOCTH CXOOUMOCTH B
BBIIIYKJIOM W CWIBHO BBIIYKJIOM ciiy4dae. JIBOMCTBEHHBIM TI'paJMEHTHBIM METON U €r0 OLEHKH
CKOpPOCTH CXOJUMOCTH. JIBOMCTBEHHBIN I'PaIUEHTHBIA METOA C YCKOPEHUEM M €r0 OLEHKH CKOPOCTH
cxoguMocTy. IlpuMeHeHHe IaHHBIX METOJOB K PEIIECHUIO 3aJadd pa3pe’KCHHBIX HAUMEHbBIINX
kBagpaToB. OOCYX/IeHNE YUCIICHHBIX PE3YJIBTaTOB.

7. Hernagkast OoITUMHA3AIINS.

CyOrpasveHTHBII MeTOA Ha MPOCThIX MHOXKecTBax. OueHka ero cxoaumocTH. CyOrpajaueHTHbBIN
METOJl Ha MHOXECTBE C (DYHKIMOHAILHBIMH OTPAaHWUYCHUSMH W €r0 OIICHKa CXOJUMOCTH.
OnTuManbHOCTH CYOTpaJMEeHTHOTO Ha JJAHHOM KJlacce 3ajiad.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



1. Meroast ontumuzanuu [Tekct]. Y. 2 : YncnenHsle anroput™sl : yued. nocodue ais By30B / XKanaH,
B. T ; M-Bo o0OpazoBanus u Hayku PD, Mock. ¢uz.-texH. uH-T (Toc. yH-T) .— M. : MOTH, 2015 —

320 c.
2. OcuoBbl MmetonoB ontuMuzanuu [ Tekcr] / B. B. Jlecun, 1O. I1. Jlucosen - M.MAI,1995

3. MeToas! onTUMHU3AIMK. YCIOBUS ONTUMAJIBHOCTH B OKCTpEMaNIbHBIX 3amadax [Teker] : yuel.
nocobue st By30B / A. I. buprokos ; M-Bo o6pa3zoBanus u Hayku Poc. @enepaunu, Mock. ¢u3.-TexH.
uH-T (roc. yH-T .— M. : MOTU, 2010 .— 225 c.

JlomonHuTenpHAas IUTEparypa
1. YUncnennsie Metosl ontumuzanuu [ Tekct] : [yue6.mocobue st By3oB] / A.®D.M3maiinos,
M.B.Conogos .— M. : ®usmatiurt, 2003, 2005 .— 304 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

y4eOHast ayTuTOpusl, 3KpaH U IPOEKTOP.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
1. PexomeHmyeTcsi YCHENIHO CAaBaTh KOHTPOJBHBIE PAOOTHI, TaK KaK 3TO YIPOIIAET HTOTOBYIO

aTTeCTalHIO 110 IPEIMETY.
2. Jlnst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: ®.C. CronsaxuH, 1-p (Hu3.-MaT. HayK, IOIEHT, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Criocoben kKoMOMHUPOBATh U
aJlaTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001acTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHST M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHTIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HaHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyJIbTaTOB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCIIEIOBATCIHCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
nuppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHUH M HAaBBIKAMH HX
MPOBEICHUS

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC HU3YUCHUSA NUCHUILIJIMHBI ((BBC,[[GHI/IC B COBPCMCHHBIC ONTUMHU3AIMOHHBIC MCTOAbI IJIA 3ada4d

MAaIIMHHOTO O0Y4eHUs 00yUaroIIUIACs TOJKEH:

3HATb:

- (hyHZaMEHTaIbHBIE TIOHATHS, TEOPEMBI, YUCICHHBIE AITOPUTMBI MeTOZ0B onTuMu3amu (MO);
- COBpEMEHHbIE MMPOOJIEMBI COOTBETCTBYIOLINX pazaesioB MO;
- IOHATHUS, TEOPEMBI, METONbl JOKAa3aTeJIbCTB M JIOKA3aTeJbCTBA OCHOBHBIX TEOpPEM B paszzeiax,

BXOZSIIUX B 0a30By10 yacTh 1ukia MO;

- OCHOBHBIC YHCIIeHHBIE anropuTMbl MO ¢ 000CHOBaHHEM HX CXOIUMOCTH;
- OCHOBHBIE€ CBOHCTBA COOTBETCTBYIOIUX MaTEMaTHIECKUX 00BHEKTOB;
- QHAMMUTUYECKHUE M YHCIIEHHBIE TIOAXOABI U METOMABI IS PEIIEHUS! TUIIOBBIX MPUKIaAHbIX 3a71a4 (MO).

yMeThb:
- IOHATH MIOCTABJICHHYIO 3a/1a4y;

- UCTIO0JIb30BATh CBOU 3HAHUS JJIS PCIICHUS (I)YHI[aMGHTaHBHLIX U NPUKIIAAHBIX 3a1a4 MO,

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a4a4;

- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTh YTBCPKACHUC,

- CaMOCTOATCIIbHO HAaXOAUTb AJITOPHUTMbI PCHICHHUA 3aJaqd MO, B TOM 4YHUCJIC W HECTAHAAPTHBLIX, U

MMPOBOJAUTH UX aHAJIU3;

- CaMOCTOATEJIIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO NPCACTABUTb MATCMATUYCCKUC 3HAHUS B obmactu MO B YCTHOf/'I ¥ IMCHbMEHHOM (bopMe.

BJIaJeTh:




- HaBBIKAMH OCBOEHHUS O0ONbIIOr0 oO0bema wHGOpManuu u pemeHus 3amad MO (B ToMm Hucie,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOATEIHLHOU PabOThI U OCBOCHHS HOBBIX JUCIIUILINH;

- KyJAbTYpOW TOCTAHOBKH, aHANIM3a M PEHICHUs MAaTEMAaTHYEeCKMX M MPUKIAJHBIX 3aj]iad, TPeOyromux
JUTSL CBOETO PEIISHUS UCTIOIh30BaHUS MaTEMaTHIEeCKUX MOIX0M0B U MeTonoB MO;

- mpeaMeTHBIM s3bIkoM MO W HaBBIKAMH TPaMOTHOTO OMHCAHUS PEIICHUS 3a/1ad U MPEICTaBICHUS
TTOJTy9E€HHBIX PE3yIbTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

[Ipumeps! 3ananuit

1. IlokaxxuTe HEONTUMAIBHOCTh METO/Ia HANCKOPEUIIIETO CITycKa Ha Kiacce (PyHKIUN ¢ JIUTIITUIICBBIM
rpagueHTOM.

2. Ipemnoxwure cnocoObl pemieHWs 3afad BBIMTYKIOW (HO HE 00s3aTeNbHO CHIBHO BBITYKIION)
OJTHOMEpHOW MUHUMH3AIMH Ha oTpe3ke JuHbBI A 3a BpeMs O(log(A/g)), TAe € — TOYHOCTh pelICHUs
3aj1a4u 10 apryMeHTy. Bo3MOXHO 1T Takoe B JByMEPHOM cirydac?

3. Hpe):[J'IO)KI/ITC HOpMY H HpOKC—(i)yHKLII/IIO I 3a/lav4i ONITUMU3AlMKU Ha MPSIMOM IMPOU3BCACHHUN
CHUMIIIICKCOB.

4. TlompoOyiiTe 0000IUTH PE3yNbTaThl, MOMYYEHHBIE JJISI METOJOB 1TO MOpsaKka C IMOMOIIBIO
IPaIMeHTHOTO OTOOPaKEHUS.

KOHTpOHB 1 OIICHKH
OHCHKa 3a CCMCECTP CKIAAbIBACTCA U3

1. Pabora Ha cemuHapax. 3agaua, cjaHHas Ha ceMHHape, CTouT | 6aur. 3ajadn co 3BE3MOUKON CTOST
BABoe Oonbiue. Ecnu 3agada Obuia pa3oOpaHa Ha CEMHUHApE, TO C JOMAIIHETO 3a/1aHUsl OHa CHUMAETCH.
Ha nom ocTtarorcs Bce 3a/1auu, He CAeTIaHHbIe UM He pa300paHHbIe Ha CeMUHApe.

2. JlaGoparopusle paboTsl. [IporpammupoBanue 1 CpaBHEHHE METOIOB ONITUMH3ALIUH.

3. Teopernueckas KOHTPOJIbHAs B HOAOpe. B Bompocax KOHTPOJIBHOM MOTYT IIPUCYTCTBOBATH 3aaHUS
Hanucath GOPMYIUPOBKH ONPEACICHUH NIIM TEOPEM, a TAKXKE 33/1a49l TEOPETUUECKOrO XapaKrepa.

Bonee Tounsle Oaibl 32 yKa3zaHHbBIE MMyHKTH U (OpMyIa AJisl MOJIydYeHHUs] OLEHKH OyayT OOBSBIICHBI B
KOHLIE CEMecCTpa.

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

HeobOxonuMeble u OCTaTOUHBIE YCIOBUS BTOPOTO MOPSIKA B 33/1a4€ YCIOBHOM ONMTUMU3AIINN
KBaszunsroronoBckue metoasl. Meron aBunona-Oneruepa-Ilaysmna.

KsazunsrotoHoBckue metonbl. Meton bpoiinena-®dieryepa-I onndapoda-11saHo.
KBaszunsroronoBckue metoasl. Meron bpolinena.

KBasuuproroHoBckue Metonsl. Meton SR1.

MeTozp! HyIEBOTO TIOPSIKA IS 3a/1ad 0€3yCIOBHON ONITHMU3AITIH.

Metonbl BO3MOXKHBIX HaIlpaBiICHUH AJid 3a7a4 YCIOBHOM ONTUMU3ALUU.

Merton HarpykeHHBIX (DyHKIIHA.

WXy kv -

MeTO}I MNOTCHIIMAJIOB PCILICHUA TpaHCHOpTHOfI 3aga4u.

[Tpumepsl OuIETOB:

buner 1:

1. KBasuabsroronosckue Metoasl. Merox SR1.

2. MeToj MOTEHITAIIOB PEIIEHUs] TPAHCIIOPTHOM 3a/1a4H.

buner 2:
1. KBaszunbstoroHoBckue metonbl. Meton bpoiinena-®netuepa-lonndapoda-IIsHHO.
2. Merton Harpy>KeHHbIX (DYHKLNH.



TeMbl U1 KypCOBBIX paboT:
1. Merox ®panka-Bynbda pemienns 3aga4 BHITYKIOTO IPOTPaMMHPOBAHUSI.
2. Metox Henpepa-Muna.

Kpurepun onennBanus

- omenka «omuuHo  (10)»  BeIcTaBisieTCSs  CTYACHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPH PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhle HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIA B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKA «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraetr
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIE 3HAHUS Ha MPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJICET OCHOBHBIMU pa3lelaMd Y4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MpU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO 00pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUIIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS ITPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHNBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpEMs IIPOBCACHUS SK3aMCHA a O6y‘{aIOH_II/ICC$I MOTYT ITOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



