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Pabouast mporpamma aucrumiuHsl « KomnbroTepHOoe MOAETMPOBAHKE)» COCTABICHA KaHAUAATOM
($U3uKO-MaTEeMAaTHYECKUX HAYK, TOIIEHTOM Kadenpsl pu3nku 1 MeToauku ooyyenus ¢pusuke V.H.
OpioBoit

PabGouass mporpamma AHUCHMIUIMHBI OOCYXKI€Ha Ha 3acefaHuu kKadeapbl (QU3MKU U
METOJIMKU 00y4eHUs pusnke

npotokon Ne 8 ot «11» anpens 2019 r.

3aBenyromiuii kageapoit % -— B.U. Tecnenko
(7

L,\

OI[O6p€HO Hay4YHO-MECTOJUYECKNM COBCTOM CICHHUAJIBHOCTH (HaHpaBJ’IeHI/IH
HOI[FOTOBKI/I) HHCTUTYyTa MAaTCMAaTUKH, (I)I/I3I/IKI/I n I/IH(I)OpMaTI/IKI/I

«16 » mas 2019 r. ITpoTokon Ne 8

[Ipeacenarens HMCC (H) C.B. boptHOBCKU#

Pabowast mporpamma AMCHMIUIMHBI OOCYXJe€Ha Ha 3acenaHuM kadeapbl (Gu3uku u
METOJIMKH 00y4eHUs pusnke

npotokoi Ne 8 ot «06» mas 2020r.

3aBenyromuuii kageapoit % — B.U. Tecnenko
(7

L\

Ono06peHo HayYHO-METOJUYECKHMM COBETOM  CIEHUANIBbHOCTH  (HAMpaBIICHUS
MOJIFOTOBKH) MHCTUTYTa MaTeMaTUKH, GU3NKHU U UHOPMATUKU

«20 » mas 2020 r. ITpoTokon Ne 8

[Tpeacenarens HMCC (H) C.B. bopTHOBCKU#



Pabowast mporpamma AMCUMIUIMHBI OOCYXJIeHa Ha 3acenaHuu Kadeapsl (uszuku
METOJIMKH 00y4eHHs (pr3uKe

npotokod Ne 8 ot «12» mas 2021 r.

3aBenyromnuii kadeapoit % -— B.U. Tecnenko
(2

L\

Ono6peHo HayYHO-METOJUYECKHMM COBETOM  CHEHUAJIbHOCTH  (HAIpaBJICHUS
MOJIFOTOBKU) MHCTUTYTa MaTeMaTUKH, GU3UKHU U UHPOPMATUKU

«21» mas 2021 r. [IpoTokon Ne 7

[Ipeacenarens HMCC (H) 6\ C.B. boptHOBCKU#t
7

-

Pabouas nmporpamma IUCHUIUIMHBI OOCYK€HA Ha 3aceJaHuH Kadeapsl pU3nKu u
METOAMKHU 00y4ueHUs hu3uKe
npotokoi Ne 8 ot «04» mas 2022 r.

3aBeyronuii kadeapoit % B.U. Tecnenko
t'”l,\

Ono6peHo HayYHO-METOJUUECKUM COBETOM CIIELUAIBHOCTH (HAalpaBIeHUs

MOJIFOTOBKH) MHCTUTYTa MaTeMaTUKU, PU3NKU U UHPOPMATUKU

«12» mas 2022 r. IIporoxon Ne 8 A

[Ipencenatens HMCC (H) C.B. boptHOBCKUI
6

.

Paboyast mporpamma JUCIMIUIMHBEI 00CYK/I€HA Ha 3aceAaHnu Kadeapsl GU3UKU U
METOAMKH 00ydeHUs PU3NKe
npotokod Ne 8 ot «03» mas 2023 r.

v v : // -
3aBemyromnuii kageapoit Y — C.B. Jlatbia1ieB
=

Ono0peHo HayYHO-METOJUUECKUM COBETOM CIIELMAIIbHOCTH (HAalpaBIeHUs
HOJrOTOBKM) MHCTUTYTa MaTEMAaTUKU, PU3UKU U HHPOPMATUKU
«12» mas 2023 r. IIpoTokon Ne

8
[Tpencenarens HMCC (H) ‘&iﬁf/ = E.A. Aémnua



IHOACHUTEJIBHAA 3AIINCKA

1. MecTo AMCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTPaMMBI.

Hacrosimass paGouass mporpamMMa IHCHMIUIMHBI (Jajiee mporpamma) paspaboTaHa B
COOTBETCTBUHM C (efepalbHbIM TOCYIapCTBEHHBIM OOpa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
obopazoBanuss ( DPI'OC BO) mno mnampaiaeHuto mnoarotroBku 44.03.01 Ilemarormveckoe
oOpa3oBaHue (ypoBeHb OakanaBpuaTa), YTBEPKIECHHBIM MpUKa3oM MUHHUCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @eneparnuu ot 09 depans 2016 r. Ne 91 (3apeructpupoBan B MuHrocte
Poccun 02 mapta 2016 1. Ne 41305), ¢ yuerom npodeccuonanbubix cranaaptos 01.001 Ilemaror
(memarormueckas JEATEIBHOCTh B cdepe AOMIKOIBLHOTO, HAadaJdbHOTO OOIIEero, OCHOBHOTO
ob1ero, cpeaHero oouiero oopazoBaHus) (BOCIUTATENb, YUUTENIb ), YTBEPKICHHOTO MPUKA30M
Muntpyna Poccun ot 18.10.2013 Ne 5441 (¢ u3m. ot 25.12.2014) (3apeructpupoBan B MuHIocTe
Poccun 06 nexabpst 2013 r. Ne 30550), 01.003 Ilenaror 1omonHUTENEHOTO 00pa30BaHus AeTel U
B3pOCJIBIX, YTBEpKAEHHOrOo TmpukazoM Muntpyna Poccum ot  08.09.2015 Ne 613n
(3apeructpupoBan B Muntocte Poccum 24 centsiops 2015 r. Ne 38994), cormacHo ydeOGHOTO
MJIaHa MOATOTOBKM OakanaBpoB mo HampasieHuto 44.03.05 «Ilegarormueckoe obpazoBanme» (4
JIeT).

Huctunmuna b1.B/].02.04 KomnnvromepHoe moodenuposanue @Guauueckux A61eHUll
SIBIIIETCSL 00SI3aTEILHON AUCIMILTUHONW BapuUaTUBHAS YacTH Y4eOHOTO TUTaHa U m3ydaercs B 6,7
ceMecTpax.

2. TpynoeMKOCTh NUCHUIUIMHBI BKJIIOYAET B ceOs oOmmii 00heM BPEMEHH, OTBEICHHBIN
Ha M3YyYEeHHE TUCIUIUIMHBI U cocTaBisieT 2 3.e. (72 4daca). KomnuecTBo 4acoB, OTBEIEHHBIX Ha
KOHTAaKTHYIO paboTy (pa3iuuyHble (OpMBI ayAUTOPHON pabOTHI) C MpenogaBaTeeM COCTaBISET
44.25 yacoB, Ha CaMOCTOATEIbHYIO paObOTy CTy/IeHTa OTBOAUTCS 27.75 4acoB.

3. Ilemn ocBOEHUS TUCIUTUTHHBI

Ilenp pucuuIIMHBL — (GOpMUPOBaHHE Yy OOYYAIOUIMXCS HAaBBIKOB  CO3JIAHUS
MaTeMaTHYeCKUX W KOMIBIOTEPHBIX Mojeneld (U3NYEeCKHX MPOLEcCOB, YMEHHUS BBIIEIATh
CYIIECTBCHHBIC M HECYIIECTBEHHBIC MPU3HAKU MPUPOIHBIX SIBJICHUN, YMEHUH HCIOIH30BAHUS
MoJIeTiell B HAyYHOU M 00pa30BaTeIbHON ACSITEILHOCTH.

4. [Tnanupyembie pe3yabTaThl O0yUEHUSI.

N3ydyeHne qUCHUIUIMHBI HAIpaBJIeHO HAa (OPMHUpPOBaHHE CIAEAYIOIINX KOMIETSHIIHH:

OK-3 — cmocoOHOCTh MCTOIB30BaTh €CTECTBEHHOHAYYHBIE M MATEMATHUYECKHE 3HAHUS JUIS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMAIIOHHOM IIPOCTPAHCTBE;

[IK-11 — rOTOBHOCTB HCIIOIB30BATH CUCTEMATU3UPOBAHHBIE TEOPETUYECKUE U MPAKTUUYECKUE
3HAHUA JUISI IOCTAHOBKH U PEILIEHUs UCCIIEIOBATEIbCKUX 3aau B 001acTu o0pa3oBaHUsl.

Tabmuna 1. «Ilnanupyemsle pe3yabTaTbl 00ydeHUs»

3a1a4u OCBOCHUSA

ILnanupyemble pe3yJibTaThl

Kon pesyabraTa 00yueHus

JTUCIHUIIINHBI 00y4YeHHUs Mo QU CHUININHE (koMmeTeHIHsI)
(ZeckpuNTOPHI)
1. 3HaxKoMCTBO C SHATh: OK-3, IIK-11
pacpoCTpaHEHHBIMU |- OCHOBHBIE TUIIbI MOJIEJIEH
(bU3UIECKUMHA (U3UIECKUX CHCTEM,

TCOpUAMU U MOJACIISIMU

2. PasButne
MMOo3HaBaTEIbHOMN
MOTPEOHOCTH Y
CTYJICHTOB

3. ®opmupoBaHue
YMEHHSI TPOEKTHPOBATh
MOJIEJIN IPUPOAHBIX

- IPUHITUIIBI MOJICTTUPOBAHUS
(U3UYECKUX CHCTEM,

- YHCJICHHBIE METO/IbI
[peLICHUs] YPaBHEHUH, B TOM
yucie u nuddepeHImanbHbIX

'YMeTh:
- IPOEKTUPOBATH
MaTeMaTUYECKUE MOIEIN

(UBHYECKUX CHUCTEM,




SIBJIEHUW U MPOLIECCOB U
HCIIOJIb30BaTh ITH
YMEHU B
MPOCBETUTEIBCKOM
ACATCIIbHOCTH

- aHaJIM3UPOBATH
a7IeKBATHOCTD JIOMYCKAE€MBbIX
MOJICTTHHBIX MPUOIIMKEHHM,

- apryMEHTHPOBAaTh HAYUHYIO
[O3ULUIO TP aHAJIM3E
[CEBJOHAYYHOU U
TKEeHAYYHOH MH(pOpMaIiu

- I0JTy4aTh, XPaHUTh U
nepepabaThBaTh
nH(OpMaIuIo ¢
MCII0JIb30BaHUEM
nH(OpMaOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJOTUI 1
nH(pOpMaMOHHO-
TEJICKOMMYHUKAILUOHHON CETU
«HTepueT»

BraneTs:

- OCHOBAMHM YHMCJIECHHBIX
METOJIOB U SI3bIKAMU
MpOrpaMMHUPOBaHMUS,

- METOJUKOMU
00pazoBaTenbHON U
KYJIBTYPHO-TIPOCBETHTEIHCKOMN
MeATEeILHOCTH B 00JIacTH
bu3uKu

5. KoHTpoJb pe3yabTaTOB OCBOEHUS IUCLUIUIMHEL.
MeTo1bI TEKYILIEro KOHTPOJISE YCIIEBAEMOCTH:

- IIOCEIICHHE 3aHITHI;

- 3alUTa PELICHUN 3a1a4;

- HamMcaHue pedepaTos,

BBICTYIITICHUEC C OOKJIagaMHU.

(DopMa HUTOrOBOI'0O KOHTPOJIA MO JUCIHHUIIIIMHC — 3a4€T.

OLieHOYHBIE CPEACTBA PE3YNIHTATOB OCBOCHUSI TUCIUIUIMHBI, KPUTEPUU OLICHKH BBITIOJIHEHUS
3aIaHAi TIpeACTaBiIeHbl B paszzene «DOHIbI OIEHOYHBIX CPEACTB IS MPOBEICHHS TEKYIIEro

KOHTPOJISI U TPOMEXKYTOUYHOM aTTeCTallui 00y4JaroIXCsD».

6. Ilepeuennr 00pa3oBaTeIbHBIX TEXHOIOTUHN, UCTIONB3yEMbIX ITPH OCBOCHUH JUCIUIINHBI.
B pamkax yueOGHOro mpoiiecca o JUCIHUIUIMHE UCIONIB3YIOTCS TEXHOJIOTHH COBPEMEHHOTO

TPAIUIITMOHHOTO O0yUeHHUs (JJaOOpaTOPHO-3aueTHAsI CHCTEMA).

IIocne HU3YyUYCHUA OUCHUIIIINHBI

(U3NIECKUX MPOLIECCOB.

CTYACHT MOXKCT IPUHATL Y4YaCTUTC B
KOHq)epeHI_[I/I}IX, INOCBAIICHHBIX HpOGHeMaM MAaTeMaTUYICCKOTO W YUCIICHHOI'0 MOACIIMPOBAHUA



JIucT corsiacoBanusi padovei NporpaMMbl IMCHUILIMHBI ¢ IPYTUMU

AMCHUIJIMHAMH 00pa30BaTeIbHOM MPOrPaMMbl
Ha 2016/2017 yueOHbIii roa

HaumenoBanue Kadenpa [pennoxenus o6 [IpunsToe pemenue
JTUCIUIUINH, U3y4YeHUE U3MEHEHHUSX B (mpotoko:n Ne, nara)
KOTOPBIX OIUPAETCS Ha JunakTudecKkux Kadenpoit,

JTaHHYIO AUCHUILINHY eMHUIIAX, BPEMEHHOI pa3paboTaBiueit

ITocnenoBarensHOCTH porpammy
W3YYEHHUS U T.J.
(OU3UKHU U

JIMCIHMIUTMHBI 001IEro METOAUKU [Iporokon Ne 03
Kypca GU3HKU oOyueHust pu3nKe ot «09» Hos1Ops 2016 T.

[TpoToxon Ne 03
SA3BIKM IPOrpaMMHUPOBAHUS oT «11» Hos1Ops 2016 T.

BbazoBas kadenpa
WH(POPMATUKH U
UH(POPMALIMOHHBI
X TEXHOJIOTUH B
o0pa3oBaHUU

3aBeayromuii kadenpoit

[Ipencenarens HMC

B.U. Tecnenko

C.B. bopTHOBCKHI1




3.1.1. TexHonoruyeckass KapTa 00y4eHHus JUCLHMILINHE

KomnbrorepHoe mogeupoBanue Gu3nvecKuXx siBJeHHil
(HauMEHOBaHUE JAHUCIUILIUHEI)

st o0yuaronuxcs 00pa3oBaTeibHON MPOrpaMMbl
YpoBenb OakanaBpuara, 44.03.05 [legaroruueckoe oopasoBaHue

(yxa3aTb ypoBeHb, (P U HANMEHOBAHNE HANPABIECHUS IOATOTOBKH,)

Pusuka u I/IHd)ODMaTI/IKa, OYHasn

dbopma

(yka3atb npoduis/ Ha3BaHHE MPOrPaMMBI K GopMy 00ydeHHS)

Monaynu. HaumMeHoBaHu€e pa3aeinoB U TEM

Bcero gacos

AYIUTOPHBIX YaCOB

Bueaymu-
TOPHBIX
JacoB

@DopMBI U METOBI KOHTPOJIS

JlabopaTopHbBIX

Mopyas 1
«Mexanuka, MonekyasipHO-KMHETHYECKasi TEOPUS U
AJIEMEHTBI TEPMOJAUHAMUKI

36

18

1.1 CBoOoaHOE MasieHne ¢ BA3KUM TPEHHUEM
1.2 ®a30BbI1i NOPTPET HEIMHENHOTO U XaOTUYECKOTO
OCIMIIATOPA
1.3 Cs3anHbIe KOJIeOaHUS TPY30B HA CTPYHE
1.4 3akonsl Kemnnepa
1.5 IpubnmxeHne K paBHOBECHIO KJIACCHYECKOTO
rasa
1.6 MoaennpoBaHie H30TEPMHUUECKON aTMOC(EpHI
1.7 MoaenupoBaHue OPOYHOBCKOTO JBHIKEHUS
1.8 Ismxenue B noteHuumane Jlenapaa-/Ixonca
1.9 BnusiHue TemmepaTypbl Ha JJIMHY TIpoOera
MOJIEKYJI

3ammTa 1a00paTOPHBIX padoT.

Monayasb 2
«INEKTPUYECTBO U MarHETU3M)

18

16

2.1 MonenvupoBaHie KapTUH CUJIOBBIX MOJIEH
2.2 JIBuxkeHue 3apssKeHHBIX YaCTHll B

3ammTa 1a00paTOPHBIX padoT.




AJIEKTPOMArHUTHBIX MOJISIX pa3HOM KOH(UTypau

Moayas 3
«OnrTrka 1 aTOMHast (pU3uKa»

18

10

12

3.1 MopenupoBaHue TPaeKTOPUH CBETOBOTO JIy4a
B ONTUYECKU HEOJHOPOAHOM cpene
3.2 MogenupoBaHue panyru
3.3 MoaenupoBaHH€e BEIIECTB C OTPUIATEIbHBIM
nokasareJieM MpeJoMIICHHUs
3.4 SIBneHne TyHHEIMPOBAHUS
3.5 Uzobpakenue chepuyecKkux rapMOHUK
MHOT'OJIEKTPOHHBIX aTOMOB

3amuTa J1abopaTOPHBIX padoT.

Hroro

72

44

28




3.1.2. COJIEP)KAHUE JIABOPATOPHBIX 3ATAHUM

Moayas 1
«Mexannka, MoJieKyasipHO-KUHETHYECKAsl TEOPUSI U JIEMEHTHI TEPMOIUHAMUKI

1.1 CBoOoaHOE MajieHne ¢ BI3KUM TPEHHUEM
MOI[QJIPIpOBaHI/Ie OCHOBHBIX XapaKTepI/ICTI/IK CBO60,Z[HOI‘O ABMIKCHHUA TCJIa B IIOJIEC TAXKECTH C
MPOM3BOJBHBIMU Ha4yabHBIMH yCIOBUAMH. CpaBHEHHE TPAeKTOPHMH W 3aKOHA JBIDKCHHS C
MOJICJIbHBIM Hpe,[ICTaBJIeHI/ICM 663 yqua CUJ TpeHI/IH.

1.2 @®a30BbII NOPTPET HEJIMHEWHOI'O U Xa0TUYECKOI0 OCLMIIIATOPA
MogenupoBaHue IBUKEHUS HETMHEWHHOTO OCIMIUIATOpPA HA OCHOBE PELICHUS YPaBHEHUS JBH)KEHUS
C y4€TOM MaKCHUMAaJIbHOTO KOJINYEeCTBA (PaKTOPOB.

1.3 CBs3aHHbIe Koe0aHUs TPY30B Ha CTPYHE
MogenupoBaHie KOJUIEKTUBHOTO JABMKEHHS CBSI3aHHBIX OCLMJUIATOPOB C Y4ETOM MAaKCHMAJIbHOTO
KOJH4ecTBa GakTOpoOB

1.4 3akonsl Kemnepa
MonenupoBaHue IBUKEHUSI CIYTHUKOB B T0JIE€ IEHTPATbHBIX CHUJI

1.5 [Tpubmmkenne K paBHOBECHIO KJIACCHYECKOTO Tasa
MonenrpoBaHue IBHKEHUS KJIACCUUECKOT0 ra3a Kak B3aMMOAEHCTBYONIMX mapoB B 2D mMoxaenu.

1.6 MonenupoBaHie U30TEPMHUYECKON aTMOC(EPHI
MopenupoBanue pacrpenelieHHss MOJEKYJ KIaCCHYECKOTro ra3a Io BBICOTE B IOJIE TSATOTEHHS B
M30TEPMHUECKOM MPUOINKEHUN.

1.7 MonenupoBaHue OPOYHOBCKOTO JIBUKEHHUS
MopennpoBaHHe XaOTHUECKOTO IBMKEHHS YaCTHI: OPOYHOBCKOTO, POCT JICHIPHUTA. ..

1.8 JBr>xenue B norenmumane Jlenapaa-J>xonca
MonenupoBaHue B3aUMOICHCTBUS MEXJy MOJIEKYJIaMHd, HaOIiofeHue oOpa3oBaHUE MOJEKYI,
TEIJIOBOTO PACIIUPEHUS U TIP.

1.9 Brustaue Temmneparypsl Ha JUIHHY TTpoOera MOJIeKyJ
I/IBY‘-IGHI/IQ MOZCIIN KYJIOHOBCKOT'O B3aI/IMOl[€I\/JICTBI/I$I YacCTull Ipru HECUCHTPAJIbHBIX yAapax.

Monyas 2
«INEKTPUYECTBO U MATHETU3IM»

2.1 MoaenupoBaHue KapTUH CHJIOBBIX IOJIEH
MonenupoBaHuie KOH(MUTypaluil CTAaTHYECKUX U IEPEMEHHBIX JEKTPUYECKUX M MAarHUTHBIX MOJIeH
OT UCTOYHUKOB MPOU3BOIBHOM (POPMBI

2.2 JIBmKeHue 3apsHKEHHBIX YaCTHIL B SJIEKTPOMArHUTHBIX MOJISX Pa3HOM KOH(UTYpaIiu
YucneHHOE pelIcHre ypaBHEHUS JBUKCHUS 3apsSHKCHHBIX YaCTHUL] B IIPOU3BOJIBHBIX DJIEKTPUYECKUX
Y MarHUTHBIX ITOJISIX

Moayas 3
«OnTrka 1 aToMHast (pU3uKa»



1.1 MogenupoBaHue TpaeKTOPUH CBETOBOTO JIydya B OITHUECKH HEOTHOPOJHOM Cpesie
N300pakeHne TpaeKTOpuH Jiyya B JUCKPETHBIX U HEMPEPHIBHBIX cpelax (SBJICHHE MUPaXKa).

1.2 MonenvupoBaHue paayru
MopenupoBaHue paccesiHUs U JUCTIEPCUU CBETa (paayra)

1.3 MogenupoBaHue BELIECTB C OTPULIATENBHBIM IIOKA3aTENEM IPEIOMIICHUS
MonenpoBaHue ONTHYECKUX CBOMCTB BEILECTB C SK30THYECKUMH XapaKTPUCTUKAMHU.

1.4 SIBneHuie TyHHETUPOBAHUS
MopenupoBanue Ha OcHOBe ypaBHeHHMs lllpenunrepa sBICHUN TyHHEJIHMPOBAHUS 3JIEMEHTAPHBIX
qacTull yepe3 6aprepbl. KBaHTOBBIE OCIIMIUIATOPHI B NOTEHIMAIBHBIX IMaX IPOU3BOJIBHON (POPMBI.

1.5 N3o0pakeHue chepruiecKux rapMOHUK MHOTOSJIEKTPOHHBIX aTOMOB
YucneHaoe PCHICHUC ypaBHCHUA H_Ipem/IHrepa JIE MHOT'O3JICKTPOHHBIX aTOMOB, B TOM YHCJIC U
chepuyecKd HECUMMETPUYHBIX.



3.1.3. METOAUYECKHWE PEKOMEHJIALIMA 110 OCBOEHUIO JUCIIUITJINHbI

Jucuunnuna «Komnvromeproe mooenuposanue Guuieckux aeieHutl» n3ydaercs B TeUeHHe
Tpex cemecTpoB. OCHOBHBIM BUJOM Y4€OHOW AESTENbHOCTH MPU M3YYEHUU JAHHOM NHCHUIUIMHBI
SIBIIIETCS JTabopaTopHasi paboTa CTy/IeHTa.

Ha paGopaTopHbIX 3aHATHAX UW3JAraloTcsl MOCTAHOBKM 3ajad, BBOJHBIE 3aMEYaHUs,
TEOpeTHYEeCKUe OCHOBBI Mojeneil. Ilox pykoBOJICTBOM mpemnojiaBarelis CTYIEHTHI JIOJKHBI
pEelIUTh psA 3aJad: CHPOEKTUPOBATh MOJENb SBJICHMS, pealn30oBaThb €€ Ha KOMIIBIOTepe,
MPOBEPUTH HA MpeJenbHble ciydau. KpoMme TOro, Ha 3aHATUSIX MOTYT 3aCIyLIMBATHCS JIOKJIAJIbI
CTYZICHTOB 10 33/1a4aM, BBIHECEHHBIX JJIsl CAMOCTOSITEIbHOTO BBITTOJIHEHUS.

[Tocemenue cTyeHTaMU ayTMTOPHBIX 3aHATUN SBISETCS 00S3aTEIHHBIM.

BueaynutopHas camocrtosiTenbHas paboTa CTy/IeHTa HampaBjieHa Ha CaMOCTOATEIbHOE
M3y4YeHUE PEKOMEH0BAaHHOM JINTEepaTyphl, MPOEKTUPOBAHUE MOJICNIEH U TPOTrpaMMUPOBaHUE.

CHoucok OCHOBHOM W JOMOJHUTEIBHOM  JUTEpPaTypbl, PEKOMEHIOBAHHOW A
CaMOCTOSITENILHOTO U3YUEHUS 10 TUCIUTUINHE, IpUBEICH B Kapme n1umepamypHnozo obecneveniist
OUCYUNTUHBL.

OO6pa3zoBaTeinbHBIN Mpollecc MO AUCIUIUIMHE OPraHW30BaH B COOTBETCTBUHU C MOJYJIBHO-

PEUTUHIOBOM CUCTEMOM MOATOTOBKH CTYACHTOB, IPUHATON B YHUBEPCUTETE .

MonynsHo-periTuaroBas cuctemoir (MPC) — cucrema opraHm3anuu mporiecca OCBOCHHS
JIMCLUUIUIMNH, OCHOBaHHAas Ha MOJYJIbHOM TIIOCTPOGHHUH YydeOHoro mpomecca. [Ipu sTOoM
OCYILIECTBIISIETCSI  CTPYKTYpUPOBAaHHWE  COJIEPKAHUA  KaXI0M  y4eOHOM  NHUCHMIUIMHBI — Ha
JUCLUITMHAPHBIE MOJYJNH (pa3/iefibl) ¥ MPOBOJIUTCS PETyJisApHas OLIEHKAa 3HAHUHW U YMEHUU
CTYJEHTOB C TOMOUIbIO KOHTPOJISI pE3yJIbTaTOB O0YUYEHUS 10 KKIOMY AUCHHUILTMHAPHOMY MOIYIIO
(pazzaeny) v TUCUUIUIMHE B LIETIOM.

JlaHHas TUCUMIUIMHA COCTOUT U3 TPEX AUCUUILIMHAPHBIX MOAYJEH. Pe3ynpTaThl Bcex BUIOB
y4eOHOU NIeATETHbHOCTH CTYACHTOB OIICHHBAIOTCS PEUTUHrOBBIMU Oariamu. KomudecTBo 0anioB
KaK 10 TMCUUIUIMHE B 1I€JIOM, TaK U MO OTJEIbHBIM (hopMaM pabOThl U PEUTHUHT-KOHTPOJIS YKa3aHbI
B Texnonocuyeckoii kapme pelimunea oucyuniuxsl. B KaxaoMm Momayne (paszjiene) OmpeneieHo
MUHUMATbHOE M MaKCHUMAIIbHOE KONW4ecTBO 0amioB. CymMMa MaKCUMAaJIbHBIX OaJIOB IO BCEM
MoaynsaM (pasnenam) paBHsieTcs: 100%-HoMy yCBOEHHIO Marepuaia. MHUHMMAaIbHOE KOJIUYECTBO
0aJIOB B KXKJIOM MOJTYJIE SIBIISIETCSI 00s13aTENbHBIM M HE MOXKET OBITh 3aMEHEHO HaOOpOM 0alioB B
OpYyTux MOAyisX. JMCUMIUIMHAPHBIA MOIYNIb CUMTAETCSl W3YYEHHBIM, €CIH CTYIEHT Halpan
KOJIMYECTBO OaJUIOB B paMKaxX YCTAHOBJICHHOTO Auama3zoHa. (s MOmydeHUs OIEHKH «3auTEHO»
HeoOXoauMo HaOpaTh He MeHee 60 OayioB, MPEAYCMOTPEHHBIX MO AUCHUIUIMHE (TIPH YCIOBHH
Habopa Bcex 00s3aTeNbHBIX MUHIUMAIIBHBIX OAJIIOB MO KaXKIOMY JUCIUILTUHAPHOMY MOJIYIIIO).

PelTuHT 1o JUCHMIUIMHE — 3TO MHTErpajibHasl OIlEHKa pe3yJIbTaTOB BCEX BUAOB yueOHOMU
JESATEIbHOCTH CTYAEHTA MO TUCHUUIUIMHE, BKIIIOYAIOICH:

- PEUTHHT-KOHTPOJIb TEKYIIEH paboThI;

- IIPOMEKYTOUHBIN PEUTUHI-KOHTPOJIb;

- UTOTOBBIN PEUTUHI-KOHTPOJIb.

PelTHHr-KOHTpOJIb TeKylieil paboThl BBHIMONHACTCS B XOJA€ AyIUTOPHBIX 3aHATHHA I10
TeKymeMy 0a3zoBoMy Moayito (paszeny) B ¢dopme 3aluThl PemieHud 3aaad (KOMIBIOTEPHBIX
IIPOrpaMM).

1 o o
[Janee npuBeaeHs! BoLAepX KN 1 CTaHmapTa MOIYJIEHO-PEHTHHIOBOM CHCTEMBI OATOTOBKU cTyaeHTOB B KI'TIY nm.
B.I1. Acradpbesa (yrBepkaeH YueHbIM coBeToM yHUBepcuTeTa 28.06.2006 r., mpoTokon Ne 6).

[IpenonaBaTens UMeEET MPABO MO CBOEMY YCMOTPEHUIO TOOABIATH CTYIEHTY ONpeeNeHHOEe
KOJIM4ecTBO OayyioB (HO He Oonee 5 % OT 0OOIIEro KOJMYECTBA), B KaXKIOM JUCIUILUIMHAPHOM
Moxyie (pazzaene):

- 34 aKTUBHOCTDb Ha 3aHATUAX,



- 32 BBICTYIUICHHUE C JOKJIAJI0M Ha HAYYHOU KOH(EPEHIINH;

- 32 HayYHYIO ITyOIMKaIIHIO;

- 34 UHBIC y‘ICGHBIC HJIM HAYYHBIC TOCTUKCHUS.

Crynent, He HaOpaBIIMKi MUHUMAIBHOTO KOJHYECTBA OAJUIOB MO aTTEeCTalUsM B Ipeenax
MOJYJIS, JOMYCKAaeTCs K W3Yy4eHHUIO Ccleayromero 60a3oBoro Moayms. EMy mpemocraBisieTcs
BO3MOXKHOCTh J000pa OamioB B TEYEHHE JBYX TMOCICAYIONIUX HeAedb (CIeAyIomuX 3a
IIPOMEXKYTOUHBIM PEUTHUHI-KOHTPOJIEM) Ha JIMKBUIALIUIO 3a/10JKEHHOCTEH.

CryneHTaM, KOTOpbIE HE CMOIVIM HAOpaTh MPOMEXKYTOUHBIH PEUTHHT WM PEUTHHT I10
AJUCHUIIIINHE B OGH.[CYCTaHOBJIeHHLIG CpOKH I10 6OJI€3HI/I HJIX 11O APYTUM YBAKHUTCIBbHBIM IMIPUYNHAM
(IOKyMEHTaJbHO TOATBEPKICHHBIM COOTBETCTBYIOUIMM YUpEXKJEHUEM), JleKaH (QaKyabTeTa
YCTaHaBJIMBACT HHAUBUAYAJIbHBIC CPOKU CAAYH.

Ecnu mocne 3Toro cpoka 3a10J5K€HHOCTD 0 HEYBaXHUTEJIbHBIM IPUUMHAM COXPaHSIETCs, TO
Ha3HA4YaCTCA KOMUCCHUS MO MPUEMY AKAACMHUYCCKUX BaILOJI)I(CHHOCTCﬁ C OGHS&TGHBHBIM ydyaCTuemM
3aBeyromero kadeapoit u gekana (ero 3amecturens). [lo permeHnt0 KOMHUCCHUU HEYCIEBAOIIHE
CTYICHTBl TIO TPEJCTABICHHUIO J[€KaHA OTYHUCISIOTCS MPHUKA30M PEKTOpa W3 YHHBEPCUTETa 3a
HEBBITIOJTHEHUE Y4eOHOTO rpaduka.

B 0co0bIX citydasix JIekaH UMEET MPaBO YCTAaHOBUTH APYrHe CPOKU JIMKBUIAIMH CTYJICHTaMHU
aKaJeMHUECKHX 3aJJ0JKEHHOCTEH.

3.1.4. TEMbI KYPCOBbBIX PABOT

KypcoBblie paboTsl He IPEeyCMOTPEHBI YU€OHBIM IIJIAHOM.



TEXHOJIOTUYECKASI KAPTA PEUTUHT A
JUCHUATIIAHBI

HamnpasneHue NoAroTOBKH U YPOBEHb 00pa30BaHHS
(bakanaBpuat, MarucTparypa, aClupaHTypa)
HasBanue nporpammsl/ npopuiis €IMHUI]

KomnmuectBo
3a4€THBIX

HaunmenoBanue
U CIIUILTAHEI

KomnbiotepHoe

MoneaupoBanne  |bakanaBpuat,44.03.051lexarornueckoe oopasoBanue/«dusmka u

uzuvecknx ABICHNH

iH(OpMaTHKa»

TIPOT PaMMHAPOBAHIA

MOZLYJ1b Ne 1

dopma paboTbl

Konunuyectso 6annos

min

max

MocewaemocTb 3aHaATUN (1
3aHsaTHe — 1 6ann)

6

8

PelweHuna 3agay ans
CaMOCTOSITENbHON PaboThI

10

12

BawmnTa nabopaTopHbIX

paboT

44

80

MOZLY/1b Ne 2

60

dopma paboTbl

Konunuyectso 6annos

min

max

MocewaemocTb 3aHATUN (1
3aHaTHe — 1 6ann)

6

8

PelwweHuna 3agay ans
CamMOCTOSITENbHON PaboThI

10

12

BawmnTa nabopaTopHbIX

paboT

44

80

MOZLY/b Ne 3

60

dopma paboTbl

Konunuyectso 6annos

min

max

MocewaemocTb 3aHaATUN (1
3aHaTHe — 1 6ann)

6

8

PelweHuna 3agay ans
caMocTosATENbHOM paboThl

10

12

BawmnTa nabopaTopHbIX
paboT

44

80

60




* Jlns ToNydyeHHsl OLEHKM «3a4TeHo» HeoO0XxoauMo HalOpate He MeHee 60 06auios,
MPEeIyCMOTPEHHBIX MO0 JAWCHHUIUIMHE (IpH  yclIoBHH Habopa BceX 00s3aTelbHBIX

MUHUMAIBHBIX 0AJIOB MO KAXAOMY TUCIUTUIMHAPHOMY MOJIYJIIO).



MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUICKON ®EJEPALIMUA

(denepanabHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKICHHE

BBICITIETO 00Opa30oBaHUs

«KpacHospckuii rocyjapCTBEHHBIN NEAATOTHYECKUH YHUBEPCUTET

um. B.I1. AcradpeBa»

WHCTHTYT MaTeMaTuky, PU3NKH, HHPOPMATHKH

Kadenpa-pazpadorunk xadenpa Gpu3uky u MeToauku o0ydeHus pu3nuke

YTBEPXJIEHO
Ha 3acelaHuu Kadeapbl

OJIOBPEHO
Ha 3aCCIaHUH HAYYHO-MCTOANYCCKOI'0 COBETA

ITpoTtokon Ne 8 ot «03» mas 2023 T. CIENMAaTbHOCTH (HAMPABICHUS ITOATOTOBKH)

s _/_/,—_—‘

/

=

[Iporoxon Ne 8 ot «17» mas 2023 r.

) é; F /C.B. JlaTeiHLIEB
X _{z,jig/—'—EA Aémmnba

®OH/J ONEHOYHBIX CPEACTB

JUTS TIPOBEJICHHUS TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH

Y TIPOMEKYTOYHOM aTTECTAIIUU 00yJarOIIUXCS

KoMnoberoTepHoe MOAEINPOBAHIE
(HauMEeHOBaHHE TUCLUIUINHBL/ MOYJIS/BHIa IPAKTUKH)

44.03.01 ITenarorndeckoe oOpa3oBaHue
(Ko ¥ HAaMMEHOBaHUE HAIPABJIEHHS OJATOTOBKH)

Dusnka

(HampaBIIeHHOCTH (IPOGHIIL) 00pa30BaTENBFHOM MPOTrPaMMBI)

bakanaBp

(xBamuKanys (CTEICHb) BHITYCKHIKA)

Cocrasurens. Opnosa U.H., k.d.-M..H., TOLIEHT



1. Haznavenue ¢oHaa OLlEeHOYHBIX CPECTB

1.1. Heanro coznanus POC auctumumabl Komnviomeproe Mooeauposanue uuieckux

A671eHUll IBIISIETCS YCTaHOBIICHHE COOTBETCTBUS YUEOHBIX IOCTUKEHUH alljIaHUPOBAHHBIM
pe3yibpTaTaM oOy4eHus U TpeOOBaHUSIM OCHOBHOM PO eCcCHOHAIBHON 00pa3oBaTebHON
porpamMMsbl, paboueil MporpaMmbl AUCIUTUINHBL.

1.2. ®OC 1o JUCHUIUIMHE PElIacT 3aAa4u:

- yHOpaBJeHHE MPOIECCOM NMPHOOPETeHUs 00yJaIOIIMMUC HEOOXOIMMBIX 3HAaHUN, YMEHUH,
HABBIKOB M (OPMUPOBAHUS KOMIIETEHIIMH, OMpPEeIeHHbIX B 00pa30BaTENbHBIX CTaHAApTaxX IO
COOTBETCTBYIOILIEMY HANPaBJIECHUIO MOATOTOBKHU (CHEIIHATBLHOCTH);

- yOpaBieHHE TPOIECCOM JIOCTIKEHHUS pealn3allii 00pa30BaTeIbHBIX IPOrPaMM,
OIpeIeIEHHBIX B BUJIE HAOOPa KOMIIETEHIINI BBITYCKHUKOB;

OILICHKAa JIOCTIKEHUH OO0YyYaromMXcsi B MPOIECCe M3YUYEHUs TUCIUIUIMHBI OMpeesieHueM
MOJIOKUTETBLHBIX/OTPUIIATEIEHBIX pe3yIbTaToB U TUTAHUPOBaHHE
MIpeyNPexAAOMNX/KOPPEKTUPYIOLIUX MEPOTIPUSITHIA;

- olecrieyeHMEe  COOTBETCTBHUS  pe3yibTaTOB  OOy4deHHs  3ajadaM  Oymymien
npodeccnoHabHOM AESITEeNbHOCTH Yepe3 COBEPILIEHCTBOBAHHE TPATUIMOHHBIX M BHEIPEHUE
MHHOBAIMOHHBIX METOJI0B 00yUeHHs B 00pa30BaTeIbHbIN MTPOIECC YHUBEPCUTETA,

- COBEpIICHCTBOBAHNE CAMOIIOATOTOBKH U CAMOKOHTPOJISI 00yUaOLIUXCSI.

1.3. ®OC pa3paboTaH Ha OCHOBaHUY HOPMATHBHBIX IOKYMEHTOB:

- (enepanbHOTO rOCYIAPCTBEHHOTO 00Pa30BATEIHHOTO CTAHAAPTA BHICIIETO 0Opa30BaHMS
10 HAMPaBJICHUIO OATOTOBKU 44.(03.01 [1ledacoeuueckoe obpazosanue (yposenv baxaiaspuama),

- Ilonoxenus o ¢GopmMupOBaHUHM (GOHAA OIEHOYHBIX CPEACTB Ul TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, NMPOMEXYTOYHON M WTOTOBOH aTTECTAllMU OOYYaIOUIMXCS MO 00pa3oBaTEeNbHBIM
mporpaMMaM BbIcIIero oOpa3oBaHUsl — MporpaMMaM OakanaBpuaTa, MporpaMmam CleluaInTera,
porpaMMaM MarucTparypbl, MporpaMMaM TOJITOTOBKM HAay4YHO-TIEIArorHYecKuX KaJapoB B
acpaHType B ¢eaeparbHOM TOCYJapCTBEHHOM OIOPKETHOM 00pa30oBaTENbHOM yUPEIKICHUN
BbICIIero oopa3oBanus «KpacHOSAPCKUI rocy1apCTBEHHBIN Mearornieckuii yausepcurer um. B.I1.
AcradneBa» u ero punnanax.

2. IlepeyeHb KOMIETEHIMI C yKa3aHHeM 3TanoB MX (OPMHPOBaHUSI B Ipouecce
U3YYeHHS AU CHHMILTHHBI

2.1. llepeyensb kKomMmeTeHUMii, popMUpyeMbIX B poriecce u3ydeHus aucuuiuimaer: OK-3 —

CIOCOOHOCTh MCIOJIb30BaTh €CTECTBEHHOHAYYHbBIE U MATEMAaTHUECKNE 3HAHUS
JUIsl ODUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIHIOHHOM IPOCTPAHCTBE;

IIK-11 — roTOBHOCTH MCHOJIB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUYECKUE U
NPaKTUYEeCKHE 3HAHMs Ui TMOCTAHOBKU M PELIEHMs HCCIeN0BaTeIbCKUX 3a7ad B 001acTu
oOpazoBaHwUs.

3. ®oH/ OLIEHOYHBIX CPEACTB JJIsl IPOMEKYTOUHON aTTecTAluM

3.1. ®oHABI OLIEHOYHBIX CPEACTB BKIOYAOT: DOPMYTUPOBKM 3aJaHH J1aOOpaTOPHBIX
paboT (CM. TEXHOJOTUYECKYIO KapTy), MEPUOANIECKHE TPOBEPOUHBIC PAOOTHI.

3.2. Kputepuu orieHUBaHUA.

MaxkcumanbHbI| 0a 3a 3alUIaeMy0 KOMIIBIOTEPHYIO IPOTPaMMy CTaBUTCS IPU BEPHO

CHPOEKTUPOBAHHOW MOJIEIU SIBIICHUS C Pa3yMHBIMU JIOMYIIEHUSMH, OTCYTCTBUE OIIUOOK U

BEPHBIE IIPEJEIIbHBIE 1/UIIN YaCTHbIE CITyYau.

MuHMMaIbHBIN 0all CTaBUTCS MPU OMIMOOYHOM BBIOOPE JOMYLICHUN, HEBEPHBIX

pe3yibTaTax MpH IPOBEpKE Ha Mpe/iebHbIE W/WIN KOHTPOJIbHbIE CIy4au, HO IPU

VCIIPABJICHUU CTYACHTOM HEI0YETOB CAMOCTOSITEIBHO.

4. 3apa4um 15 CAMOCTOATEIBLHOTO PeleHu s

1. Mopenb u nemoHcTpanus 3¢ dekra JJonmiepa.



Nk wn

MopenupoBanue crepeoonndeckux 3ppexkron

MonenupoBanue peBepoepanuu

MopenupoBaHue yIapHbIX BOJIH

MonenupoBanue Qypbe-aHaanu3a CUTHAJIOB

MonenupoBaHue TEUEHUS JKUIKOCTH (OT TAMUHAPHOTO K TYpOYJICHTHOMY).
MOI[eJIHpOBaHI/Ie 9BOJIIOIINH YHUCIICHHOCTHU HOHYJ'ISI]_II/II\/'I

5. IlpumepHble 3a1aHusA 115l IPOBEPOYHBIX PadoT.

ITpoBepounas pabora nmo Treme '@ az0BBIil TOPTpeT HEJTMHeHOTO
ocuuIgTOpa’

1. Tns nuaelinsne xoneh annil 5 anmonanTe coo THOLIEHIAMI TPOILY CKIE
obmnil B BosBpAAIE] cHb -
obrinil B noTeHHATEHON SHEpTIUN -
CTaH JAPTHRI BIJ| VPABHEHNS [JENACEHIH -
OB B pEmenns Vp agHe s -

YVOIoBHe, IPH KOTOPOM, Kak NPaBHI0, BosSHHEaoT JuHellnne wonebanna -
2. Orwmersre, kakoll BIJ] HMEST 3 8KOH JBENZKEHNA FapMOHIMECKOro O] HILIaTop Al

-F=—kx

- F = const

- r = Acos(wt + o)

- 0= vy cos{wnl + og)
o

il
-r=umxp+vpl+ 5 -



3. Hpyscunneidi maarong wacooil m = 1 ¢ wonebnerca no sacony: @ = 0.1sin(3t — 7/6). Onpeasimre
woaduprmmenT ke ssnynpyroll cnnel 1 Koantecrso konebannil sa 27 cexyn.

4. Teno gmmkerca no saxony o(t) = 1 eos(2t + 1). Ha dasonoil nnockoemn @ — & teno apumcercs:

{
it
i

I

4] 110 SHATOUITHOMY 3 AKOHY CHHYCa;
1 no napafione;

) no smmmney e noayocs s (10, 20);
1]

no suimney o nogayvocasor (10, 10).

5. Paccnralite yrmoEyvio ckopocrs MagTHHEA B Touke A o
BRIpASUTE e depes obeTBeHHY D TarToTy Kogebaruil wy.
Owa pasaa:

(a) we= Zwp;
(b) e = wp;
() we=4dwp.

6. Kpusas, orgensomas obnacr it koned aTelsHBIX 1T BP A i
TEJALHBIX TPaCKTOPII, HahIE AT oAl

(&) mHmnEarpirei;
(b)) ecenaparpicoii;

() spammoToil.

e

ZEN
SEP

Puc. 1.20. K sagane 5

IIposepounas pabora mo teme "Konebanua 6ycuHok Ha cTpyHe"

1. 1..5'?]'181.."-1'(}{'I'E, KEaKHEe BOMTHBI HE ABJIAKTCH MOHOXPOMATHYECKHMHL

a) u(x,t) = Aexp(—(x — ct)?);

b) w(z.t)=upy, sin(%} sin(wt);

C) E{I*t) = Em DOS{LL-‘t . E}?},
d) wu(x,t) = 2sin(t — ) — 1.5sin(2t).

2. Bamaiire dropuMyaoil MOHOXPOMAT HUECKY 10 BOTHY, DETVIIV IO BJIEBO.

3. MermounTe HeBepHBIH cMBICT MHKJIHYECKOH 9acTOTH w:

a) CKOpocTh H3MeHeHHs pasbl KoaebaHuA co BpeMeHeM;

b:l CROPOCTE H3IMEeHEHHS VIVIA OT KJIOHEHHA CO BpeMeHeM;

¢) KoIHdecTBo KoleDaHHil 3a 27 cexyHI.

o

4. Tlo Kakomy 3akony KoaebawoTea OVCHHB B cTog4dell BolHe (3aBHCHMOCTh OT KOOPIHHAT bl

n Bpemenn)? Hanumnre dopuyay.



5. Boana, ABIKYyHIasgcsa ¢ NOCToSHHOH cKOpocThio Oe3 U3MeHeHHs (popMbl H onpeiensseMas
coorHomenneM u(x,t) = f(x £ ct), HazBIBAET CAA:

a)  Deryvoiei

=

C)  MOHOXpPOMATHYec Koil;

[T

)
) crTosueii;
)
)

I10CcKoii,
6. B weM npuiHHA ABIeHHHA THCOEPCHA BOJIH?

a) 3aBHCHMOCT B (pa3oBoil CKOPOCTH BOJIHBEL OT YacTOTHI
b) saBHCHMOCTB TpyNNOBOH cKopocTH oT chazopoii;

€) OTKJI0HEHHEe oT JHHEHHOCTH B 3aBHCHMOCTH w(k).

7. YVEaKHTe, KAKHe THIH 3BOJI0IHE BOTHBL 00V CI0BIeHB] JIHCIe peHeii:
a) 3aTyxaHmHe;
b) onpokpabiBande rpebHs BOTHLBL

¢) aedopManus U paciiibIBAHHE BOJHOBBIX NAKETOB.

8. Ha pucyveke 2.28 npejgcraileHo BOIMVIIEHHe oJHOH 0 Toil xe opMB 0 aMICIHTVIEL B

-

cayqagx a) uucao gactuiy N = 80 u b) N = 400. B kakoMm ciyuae ¢ TeueHHeM BpeMeHH
adupeKTR THENEPCHE OVIVT 3aMeTHee?

a) Ha pucyHke a) (N = 80);
b) mHa pucyake b) (N = 400);

c) B oDOMX caydasx DVIYT o/ HHAKOBBIMIL

anmn e st - e

ab N=80 by N=4i0
Puc. 228
9. Ha pucynke 2.29 npegcrabBieHsl 2 pasHHEIX BOSMYIIEHHS © OJHHAKOBBIM YHCIOM HACTHIL
N = 400. B kakoM caydae ¢ TedeHHeM BpeMeHn sdwbexTsl quenepoun GyayT saMerHes?

a4) Ha PHCYHEE a )
b) na pucvhxe b

c) B ODOMX eavaasx GVIVT 0JHHAKOBBIMIML



N=4001)

e

Taag,

Puc. 2.29.

10. Pemennem poanoporo ypasaenus lanambepa, nenonwsyvemoro B pabore, apasoTca (Bb-
HepuTe caMoe obillee pelleHpe ):

a)  COJTHT OHEI;

b)  BOJHOBRIE DAKET B
i
d

:I MOHOXPOMaATHYeCKHEe BOTHEIL

MTOCKHE BOJTHEL

3.2.3. AHAJIN3 PE3YJIbTATOB OBYUEHHWS U TEPEYEHh KOPPEKTUPYIOIINX
MEPOIIPUATHM IO YYEBHOW TUCIUIIJIMHE

DTOT pa3zel 3anoHAETCS 110 Mepe He0OX0IMMOCTH, HO HE pexe, ueM 1 pa3 B 3 — 4 rona.

[Tocne okoHUaHUS U3yYeHUS 00YUYAIOMUMHUCS YIEOHOM TUCIUIUTUHBI €KETOTHO
OCYUIECTBJISIIOTCS CJIEIYIOLINE MEPOTIPUSTHS:

- aHanu3 pe3yJabTaToB OOy4YeHHUsS OOYYaloIIMXCS JUCHUUIUIMHE Ha OCHOBE JIaHHBIX
MIPOMEKYTOUYHOI'O ¥ UTOIOBOTO KOHTPOJIS;

- paccMOTpeHHe, MpH HEOOXOAMMOCTH, BO3MOXHOCTEH BHECEHHS HW3MEHEHUH B
COOTBETCTBYIOLIME NOKYMEHTHI PI1/], B TOM 4nciie ¢ y4eTOM NOKENaHUN 3aKa3YUKOB;

- (opMupoBaHHME TIEpPEeYHS PpEKOMEHAAIMH U KOPPEKTHUPYIOIIMX MEpPONpUATUH IO

OINNTUMHU3AIIUU TPEXCTOPOHHETO BSaHMOﬂeﬁCTBHﬁ MCKIAY O6y‘IaIOH_[I/IMI/ICSI, npenoaaBaTrejisiMu 1
MOTPEOUTEISIMUA BBIITYCKHHKOB TTPO(HIIS;

- PEKOMEHJAIMH W MEPONPUITUS 1O KOPPEKTHPOBAHHWIO OOpPa30BATEIBHOTO IPOIIECCa;
3arnoHsercs crnenuanbHas GopMa «JIuct BHECEHUS U3MEHEHUI.
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2 | UmxenepHas u komnbloTepHas rpaduka [Tekcer] : yaeOHUK /71 cTyzeHTOB | OTpaciesas 6ubimorexa MucrutyTa 39
BBICIIINX YUYeOHBIX 3aBe/IEHHUI, 00YJAIOIIUXCSA 110 TEXHUYECKUM MaTeMaTUKU PU3UKK U UHHOPMATUKU
HamnpaBiieHusM / B. M. Jlertspes, B. I1. 3aTbLIbHUKOBA. - 2-€ U3]T., UCIIP. -
M. : Akagemus, 2011. - 239 C.
Moaynb Ne2,3
1 | KommnberorepHoe mozenuposanue [Tekcer] : mabopatopublii mpaktukym / A. | Ortpaciesas 6ubiauorexka MHcTHTYyTa 20
JI. Koposiés. - M. : bunowm. Jlaboparopus 3HaHuH, 2012. - 296 ¢ MaTeMaTHKH (USUKH U MHOPMATHKH
2 | UmxenepHas u komnbiotepHas rpaduka [Tekcer] : yae6HuK 11 crygenTos | OtpacieBas 6ubinoreka HCTHTYTa 39
BBICIINX YUeOHBIX 3aBeIEHUH, 00YJIAIOIIUXCS 110 TEXHHYECKUM MaTeMaTUKH QUSUKU 1 HHPOPMATHKH
HarnpaBiieHusM / B. M. Jlertspes, B. I1. 3aTbLIbHUKOBA. - 2-€ U3/, UCIIP. -
M. : Akagemus, 2011. - 239 C.
JlononHuTebHAS TUTEPATYPA
1 |MoruneB A.B., [lak H.U., Xennep E.K. Uadopmatuka. M., Axkanemus, 2000. OrpacsieBas 6ubsiuorexka MHCTUTYTA 10
MaTeMaTUKH GU3UKU 1 HTHOOPMATUKHI
2 |[l'opctko A.b. Ilo3HakOMBTECH C MATEMaTHIECKUM MoJIeIMpoBanneM. M., 3HaHue, OrpaciieBas 6ubmorexka MHCTUTYTA 10
1991. MateMaTukKu GU3UKU 1 THHOPMATUKHU
3 |I'yan X., To6ounuk 5. Komnproteproe MoaenupoBanue B pusmke: B nByx wactsx. ul.| OTpacieBas 6ubanoreka MHCTHTYTA 20
M.: Mup, 1990. — 349 c. MaTeMaTUK{ GU3UKU 1 UTHOOPMATUKHI
4  |Opsuyk ILII., Jlapukos E.B. IIpuMmeHeHHE KOMIBIOTEPHBIX TEXHOIOIHN B 00yuenuu.| OTpacieBas 6mubsimoreka MHCcTHTYTA 12
KpacnHospck, 1996. MaTeMaTUKU GU3UKU 1 UHOOPMATUKHU
5 |[Mak H. 1. KommproTepHOE MOJICTHPOBAHIE B IPUMEpax M 3aaadax: Yuebnoe nmocobue.| OTpacyeBad bubnauoreka HCTUTyTa 10




Kpacnospck: KI'TIY. 1994. — 120 c.

MaTeMaTUKU QUBNKU 1 HTHOOPMATHKHI

Cagun .M. CucteMHOE MOJETHPOBAHNE CIIOKHBIX TIporieccoB. M., Pasuc, 2000.

OtpacieBas 6ubaroreka HCTUTYTA
MaTeMaTHUKU (PU3UKHN 1 HHHOPMATHKHU

YuebHo-MeToANYECKas TUTEpaTypa

Op:osa 1.H., KommsiotepHoe moaenupoBanue. Terpaap [. Mexanuka, Y4yeGHoe
nmocobue. KpacHosp. roc. nej. yaupepcutet uM. B.I1. Actadnera. — KpacHospck,
2018. — 88 c. ISBN 978-5-00102-228-2.

OtpacneBas oubnmuorexka MacTuTyTa
MaTeMaTHKH GU3UKH ¥ HHPOPMATHKH

15

Op:osa 1.H., KommnsiotepHoe moaenupoBanue. Terpaap 1. MonexymspHas ¢uzuka,
YuebHoe mocooue. KpacHosp. roc. ea. yausepcutet um. B.I1. AcradbeBa. —
Kpacnosipck, 2018. — 64 c. ISBN 978-5-00102-234-3.

OrtpacneBast bubnmoreka MucTuTyTa
MaTeMaTHKH (PU3UKU 1 HHPOPMATHKH

15




3.3.2. Kapra maTepuaJibHO-TeXHUYECKOH 0a3bl TUCHHUILIIMHBI

KOMNbOTEPHOE MmoAaesInpoBaHue
(HaumeHoBaHwue)

HanpasneHue nogrotosku 44.03.01 «Meaaroruyeckoe obpasoBaHue»

Ayautopus O6opyaoBaHue

(HarnapHble nocobua, makeTbl, mogenu, naboparopHoe

obopyaoBaHue, KOMNbIOTEPbI, UHTEPAKTUBHDbIE [,0CKH,
NPOEKTOpPbI, NporpammHoe obecneyeHue)

Aana nposegeHnA na6opaTopr|x 3aHATUN, rpynnoBbiX U UHOUBUAYANNbHbIX KOHCVI'IbTaLI,MVI, TEKYLWEero KOHTponA
ycneBaemoctn 1 npomemyTquoﬁ aTrectaunm

Yn. MNepeHcoHa 7. KomnbloTepsl,

Nabopatopusa monekynsapHon n |Microsoft® Windows® 7 Professional /inueHsuna Dreamspark (MSDN AA);
atomHon ¢dpusmkn (3-02, 3-09, 3- (Kaspersky Endpoint Security — /iuy, ceptudpumrar Ne2304- 180417-031116- 577-
13) 384;

Adobe Acrobat Reader — (CBo6oaHas nnueHsns);

Google Chrome — (CBoboaHas nnueHsns);

LibreOffice — (CBoboaHas nnueHsns GPL);

VLC — (CBoboaHasA nuueHsus).

FreePascal (CBoboaHasa nnueHsus).




JUCT BHECEHUS U3BMEHEHUI

JlomonHeHus: U U3MEHEeHUs B paboueit mporpamme nucuuruinabl Ha 2020/2021 y4eOHbIH ro
B nporpammy BHOCSTCS CleyOIUE U3MEHEHMSL:

1. OGHOBJIEHBI TUTYJIBHBIE JTUCTHI paboueil mporpaMMel, (POH/Ia OLIEHOUHBIX CPECTB B CBSI3U C H3MEHEHUEM
BEJIOMCTBEHHOU IIPUHAIIE)KHOCTH MunucrepcTBy npocsenienus Poccuiickoit denepanuu.

2. O6GHoBineHa u corjacoBaHa ¢ Hayunoit OubGmuorexoit KITIY wum. B.II. AcradpreBa «Kapta
JUTEpaTypHOro obecredeHHs (BKIOYas SJIEKTPOHHBIE PECYpChl)», COAEpKamiass OCHOBHYIO U
JOTIOJTHUTEIBHYIO JINTEPATYPy, COBPEMEHHBIE MpOo(eCcCHOHATbHBIE 0a3bl JaHHBIX W HH(OPMAIIMOHHBIE
CTPAaBOYHBIE CHCTEMBI.

3. O6noBnena «Kapra MaTepuanbHO-TEXHHUYECKON 0a3bl MUCHUIUIMHED), BKIIOYAIONIAS ayJAUTOPUU IS
MPOBEJICHUSI 3aHATUH JICKIIMOHHOTO THUIA, 3aHATHH CEMHUHApPCKOTO THIIA, KYPCOBOTO MPOCKTUPOBAHUS
(BBITIOJTHEHUSI KYypPCOBBIX Pa0OT), TPYMIIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIUH, TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOYHOH aTTECTAIUH, TIOMEIICHUS Ui CAMOCTOSTEIILHON paboThl 00yJatOIIHXCs
B KITIY wm. B.II. AcradreBa) W KOMIUICKC JHIICH3UOHHOTO W CBOOOJHO pAaCIpPOCTPAHIEMOTO
MIPOrpaMMHOTO 00€CTICUCHHUS.

[TporpamMma o100peHa Ha 3acelaHUU BBITyCKaromeh kadeapbl PU3NKHA U METOTUKN 00ydeHus (PU3HKE
«06» mas 2020 r., mpotokoia Ne 08

BHeceHHble H3MEHEHMsI yTBEPKIal0: 2

3aBenayromuuii kadeapoit Tecnenko B.N.
|

Ono6peno HMCC(H) UHcTHTYTa MaTeMaTHKH, QU3UKH, THHOPMATUKH
«20» mas 2020 r., mpotokoi Ne 08

IIpencenarens Bopraosckuii C.B.




JUCT BHECEHUS U3BMEHEHUI

JlomonHeHus: U U3MEHEHUs B paboueil mporpamme nuciuiuinabl Ha 2021/2022 y4eOHbI ro
B nporpammy BHOCSTCS CleyOIUE U3MEHEHMSL:
1. OOHOBIIEH U JIOTIOJTHEH CHMCOK THIIOBBIX 3alaHUH [l KOHTPOJIBHOH paboThI

2. O6HoBineHa u corjacoBaHa ¢ Hayunoit OubGmuorexoit KITIY wum. B.II. AcradpreBa «Kapra
JUTEpaTypHOro obecrieueHus (BKIOYAsh SJICKTPOHHBIE PECypChl)», COAEpKamias OCHOBHYIO U
JOTIOTHUTEBHYIO JIUTEPATypy, COBpEMEHHBbIE NMpodecCHOHaNbHbIE 0a3bl JaHHBIX M MH(MOPMALMOHHEIE
CTIPaBOYHBIE CHCTEMBI.

3. O6noBnena «Kapra MaTepuanbHO-TEXHHUYECKON 0a3bl MUCHUIUIMHED), BKIIOYAIONIAS ayJAUTOPUN IS
MIPOBEACHUS 3aHATUN JICKLIMOHHOIO THIIA, 3aHATUM CEMMHApCKOIO THIIA, KypCOBOI'O INPOCKTUPOBAHUS
(BBITIOJTHEHHUSI KYypPCOBBIX Pa0OT), IPYMIIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIUH, TEKYIIErO KOHTPOJIS
YCIIEBAaEMOCTH U TIPOMEKYTOYHOH aTTECTAIUH, TIOMEIICHUS Ui CAMOCTOSTEIILHON paboThl 00yJatOIIIXCs
B KITIY wum. B.II. AcradpeBa) W KOMIUIEKC JIMIIEH3MOHHOTO W CBOOOJHO pPacmpOCTPaHSIEMOTO
MIPOTrPaMMHOTO 00€CTICUCHHUSI.

[Tporpamma ogo06peHa Ha 3acejaHUU BhITyCKatomen kadeapbl GU3UKA U METOAUKN 00ydeHus (hpU3uKe
«12» mas 2021 r., mpotokoi Ne 08

Tecnenko B.N.

BHeceHHbIe H3MEHEHUsT yTBEPXKAAL0: % yd

3aBenyromuii kadenpoit

Onob6peno HMCC(H) UncTtruTyTa MaTeMaTuku, Gu3nKu, THHOPMATHKH
«21» mas 2021 r., npotokoin Ne 07

IIpencenarens Bopraosckuii C.B.




Jluer BHeceHUs H3MEHEeHU

JlonosHeHus: 1 U3MEHEHUs B paboueil mporpamme npakTuku Ha 2023/2024 yueOHblIii rof.

B PIIII u3smenenuii He ObLIO.

[Tporpamma nepecMoTpeHa u ogo0peHa Ha 3aceaHuu Kadeapbl GU3NKHA U METOJIUKH 00ydeHUS (hU3HKE

03.05 2023 r., nporokon Ne 8
BHeceHHbIe H3MEHEHHS YTBEPKIAIO:
&
3aBenyronuit kadeapoit VZ /" C.B. JlaTtniniieB

Onobpeno HMCC(H)
17.05.2023 r., npotokon Ne 8

I[Ipencenarens \W E.A. Aémna
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