MunucrepctBo 006pazoBanus U Hayku Poccuiickoit denepanuu
denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIEr0 00Opa3oBaHus
«Ky0aHckuil rocy1apCTBEHHBIA YHUBEPCUTET)

@akyapTET MEIarOruKy, MICUXO0JIOTUA U KOMMYHUKAaTUBUCTUKH

YTBEP}K,[[AIO

\.\ HA Y

PABOYASA NTPOI'PAMMA JUCIHUIIJIMHBI
b1.B.03.04 OIITUKA

Hanpasnenue noaroroBku  44.03.05 Ileoazocuueckoe obpazosanue
(c 08yMs npohunsaimMu n0O20MoBKU)

Hanpasnennocts (nipoduns) Texronocuueckoe oopasosanue. Pusuxa

IIporpaMMa NOATOTOBKU  aKademMuyecKast
dopma 00ydeHus ouHas

KBanudukanus BeITyCKHUKA — 6aKa1asp

Kpacnomap 2018



PaGouass mporpamma aucruminHbl «ONTHKAa» COCTaBlieHa B COOTBETCTBUH ¢ DenepanbHBIM
ToCy1apCTBCHHBIM OGpﬁSOB&TGHLHBIM CTaHAApTOM BBICHICTO 06pa3OBaHI/I$I M0 HaITpaBJICHUIO
noarotoBku 44.03.05 Tlemarormdeckoe oOpa3oBanue (¢ AByMs TPO(HISMH TOATOTOBKH),
npoduis: «TexHonornueckoe ooOpazoBanuey, « PU3NKa»

[Iporpammy cocTaBuiI:

[apgpenosa U.A., 101l., KaH1. TEXH.HAYK, JOII. //Z{%//
A

3aBenyromuii kadeapoit (pazpaboTurka) TEXHOIOTUU U TPEIIPUHAMATEIHCTBA
npotokod Ne 15 «24» anpens 2018r. -

3aBenyromuii kadeapoii - K}
TCXHOJIOTHUHU U MMPCANIPHUHUMATCIILCTBA e %

Caxuna H.M.

fOANHCH

PaGouas mporpamma oOcCy>kaeHa Ha 3aceaHuu Kadeapbl TEXHOJIOTHH U MPEeANPUHIMATEIHCTBA
npoTtokoi Ne 15 «24» anpens 2018r.
3aBenyrouuii kageapoit z‘ B

TEXHOJIOTHH U IPEANPUHUMATEIBCTBA Caxuna H.M.

s
fIOANMHUCh

VYTBep:kieHa Ha 3acelaHiu| yueOHO-METOINYeCKO KoMUuccHu (haKyJIbTeTa Ne1arorukH,
NICUXOJIOTMHM U KOMMYHHUKaTUBUCTUKHU
«25» anpens 2018 r., mpotokon Ne 9.

[Ipencenarens YMK dakynbrera B.M. I'pebennnkoBa

/ NOANHCh

OKCHepThI:

3aBenyromuii kadeapoit paanorU3NKN 1 HAHOTEXHOJIOTUI

busuko-texanueckoro gakynprera DI'BOY BO «KyoI'Y» g
JOKTOp (PU3UKO-MAaTEMAaTHIECKUX HAYyK, Mpodeccop // ~ TI'.®. KombiTOB
o

I'enepansusiii nupexrop OO0 «KIIK»,

KAaHIHUJAT eJarorn4eckux HayK, JJOLUEHT 10.A. ITonoBoi0B




1 Hesn 1 3a7a4M U3yYeHHUS TUCHMILTHHBI

1.1 Henp nucuuniInHb

ABIISICTCS (OPMHUPOBAHUE CHCTEMATH3UPOBAHHBIX 3HAHUM, YMEHUN U HABBIKOB B 00JIaCTH
o0meld W HKCHEpUMEHTaNbHON (U3MKKM Kak 0a3bl OCBOGHHS (PU3MKO-MaTeMaTHYECKUX
JVCLIATIIIVH.

1.2 3agaun IMCHUILIAHBI

B pesynbrate m3yuenuss monyns «OOmias U 3KCIEpUMEHTanbHas (PU3UKa» CTYACHTHI
JIOJDKHBI BJIAJ€Th OCHOBHBIMU TOHATUSIMH MOJMYJISl; YMETh pEIIaTh THIOBBIC 3aJa4d, UMETh
HaBbIKM PAa0OTBl CO CHENHMANBHOM (PU3NYECKOM JUTEpaTypoil, yMeTh HCIOIb30BaTh
MaTeMaTHYSCKHUI anmapat (U3HKH JIIS PEIICHHS TCOPETUICCKUX U MPUKIIATHBIX 3a/1a4.

1.3 MecTo qucuunjinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctumnuaa b1.B.03.04 Ontuka otHOCUTCS K Moaynto «O0mmas u 3KCriepuMeHTanbHAs
¢usnka», SBIAETCS YACThIO Kypca oOmed @usuku, copepxamieid 6 yacTeil: MexaHHKa,
MoOJNIeKyJsipHass (pu3MKa, AJIEKTPUYECTBO M MArHeTWs3M, ONTHKA, aTOMHas (u3uKa, saepHas
¢uszuka. Moayiab OTHOCHUTCA K OO0s3aTENIbHOW BapUAaTUBHOW 4YacTH M SIBJISETCA 0Oa30BBIM
TEOPETUYECKHUM U TMPAKTUYECKUM OCHOBAHHMEM JMJisd TOJATOTOBKM OakaJaBpOB IO BTOPOMY
npopuino «Duszukar

N3yyenne pmanHoro Mopmyns Oasupyercs Ha 3HAaHUAX, YMEHMSX, HaBbIKax,
c(OpMHUPOBAHHBIX B MIPOLIECCE U3YyUEHUS AUCLUIUINH: «BbICIIas MaTeMaTHKa.

OcBoeHUE OaHHOW JUCHUILUIMHBI SIBJISETCSI OCHOBOM Il MOCHEAYIOIIEr0 H3y4eHHs
monynen: «MammHoBeneHuey, «MarepuanoBeneHne», «NEKTPOTEXHUKA U JJIEKTPOHUKa», a
TaKKe JJIs1 MOCJEAYIOIIEro MPOXOKIACHUS MMEeJarorn4ecKor MpPakTUKH, MOJTOTOBKH K UTOTOBOM
rOCyIapCTBEHHOW aTTECTALlUH.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3yJdbTATOB O0yYeHHUS MO JAUCHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbI

B coBokymHOoCTM C ApyrMMH JUCHUIUIMHAMH ©0a30BOM M BapHAaTHBHON 4YacTH
npodeccuonaibHoro mukina ®I'OC BO Monyns «OOmass u 3KCIepuMeHTalbHas (pu3nkay
oOecreynBaeT WHCTpyMEHTapuil (OPMUPOBAHUS CIEAYIOMINX OOMICKYJIbTYPHBIX KOMIECTCHIIUN
OakaaBpoB

OK3 - crnocoOHOCTBIO HMCHOJIB30BATh €CTECTBEHHOHAYYHbIE W MAaTEMaTHYECKUE 3HAHUS
JUIsl OPUEHTUPOBAHUS B COBPEMEHHOM HH(OPMAIIMIOHHOM MPOCTPAHCTBE;

1 Ipo(heCCUOHATBHBIX KOMIIETCHIIUN

IIK-1 - TOTOBHOCTBIO peaM30BbIBATH 00pa30BaTENbHBIE MPOTrPaMMBI IO YyYEOHBIM
npeaMeTaM B COOTBETCTBHH C TPEOOBaHUSIMHU 00pa30BaTEIbHBIX CTAHIAPTOB.

Nzyuenue naHHON yuyeOHON AUCHUIUIMHBI HAMPaBIeHO HAa (OPMUPOBAHUE Y 00YyUArOIIUXCS

KOMIIETCHLIUM
No Nnnekc Conepxanue B pesynbrate u3ydyeHus yueOHOM AMCHUIUINHBI
. r'[ KOMIIET | KOMIETEHINH (WK €€ oOyuaromuecs: JOIKHbI
| eHnuu YaCTH) 3HATh YMeThb BJIA/IETh
l. OK3 CIIOCOOHOCTHIO METO/IbI U MPUMEHSITh HaBbIKaMU
UCIIOJIb30BaTh pUEMBI 0a30Bble 3HAHUS | IPOBEICHUS
€CTeCTBCHHOHAYYHbIC | TIOCTAHOBKHU JUTSL pEeUICHHUS ¢buznIecKkux
U MaTeMaTH4YeCcKHe ¢bu3nueckoro TEOPETUYECKUX U | HAaOIIOJeHUI
3HAHUS JUIS OKCIIEPUMEHTA, | MPAKTHYECKUX u
OpPUEHTUPOBAHUS B CHOCOOBI €ro buznueckux 9KCHEPUMEHTO
COBPEMEHHOM MaTeMaTHYeCKO | 3a/1a4, IPAaBWIBHO | B pEIICHUS
MHPOPMALIMOHHOM i1 00paboTKy; OpPraHU30BBIBAaTh | MPOCTEUIINX
IPOCTPAHCTBE 3HATh METOJIBI U | pu3mueckue TEOPETUIECKU




No Wnnexc Conepxanue B pe3ynbrare u3ydeHus yueOHOM AMCHUIUINHBI
. r'[ KOMIIET | KOMIETEHIMH (WM €€ o0yyaromuecs: JOIKHbI
" | eHUUH YaCTH) 3HATH YMeTh BJIaJeTh
PUEMBI HaOJII0IEHUS U X "
pereHus HKCIIEPUMEHTHI, MPUKIIATHBIX
KOHKPETHBIX aHAJTM3UPOBATh 3ajad.
duznueckux UX pPe3yJbTaThl,
3ajady, OCYILECTBIIATh
¢dusnueckue IIOCTPOEHHE
HPUIOKEHUS MaTeMaTHYECKUX
MaTeMaTUYECKU | MOJeeH
X TIOHSTHI (bU3UIECKUX
SIBJIEHUW U
IIPOLIECCOB
2. I1K1 TOTOBHOCTBIO ¢byHnamenrtans | cnocoOeH HaBbIKaMU
pEann30BbIBATH HbIE pEaTn30BbIBATH peleHus
o0pa3oBaTesbHbIC ¢dusnueckue yueOHbIe TEOPETUUECKU
IPOTrpamMMBbl 10 | TEOpUU U IPOTrpamMMBbl X U
y4eOHBIM TPEeIMETaM | 3aKOHBI, 0a30BbIX U 3KCIEepUMEHTa
B COOTBETCTBUM C | IOHUMATb JIEKTUBHBIX JBbHBIX 3a7a4,
TpeOOBaHUAMU ¢dusnueckyro KypOB B HaBbIKaMU
00pa30BaTENIbHBIX CYLIHOCTb 00pa30BaTENbHBIX | IPOBEACHUS
CTaHJapTOB SBIICHUN U YUPEKICHUSAX, ¢buznuecKkux
IPOLIECCOB, UCIIOJIb30BaTh HaOIoAeHUI
MPOUCXOAAIUX | 6a30BbIE u
B IIpUPOJE U TEOPETUUYECKHE HKCHEPUMEHTO
TEXHUKE, 3HaTh | 3HAHUSA B
HpUEMBbl U JUIS peLIeHus
METO/IbI npodeccuoHaIbH
KOHKPETHBIX BIX 3a/1a4,
busnueckux PYKOBOIUTH
3ajau. UCCIIEI0BATENBCK
oif paboToii
o0yyJaromuxcs.

2. CTpyKTypa ¥ colepKaHue THUCHHUILINHBI

2.1 PacnipeaesieHre TPy10éMKOCTH AUCUMIIMHBI IO BHaM padoT
O6mas Tpynoémkocts mucuuruimabl b1.B.03.04 Onrtuka cocrtaBmser 3 3au.en. 108
(4acoB) X pacrpezesieHue 1Mo BuaM paboT MpeACTaBICHO B TabnuIle (01 cmyoenmos ODO).

Bun yuebHol paboThl Bcero CemecTphbl
4acoB (dacol)

6
KonrakTHas padora, B TOM YHcCJjIe:
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHATHA JIEKIIMOHHOI'O THUIIA 14 14 - - -
JlaGopaTopHbIe 3aHATHUS - - - - -
3aHATHS CEMUHAPCKOTO TUIA (CEMHUHAPHI, 20 20 i i i
IPAKTUYECKHE 3aHSTHSI)




HWNnas koHTaKTHas1 padoTa:

KoHnTtposbs camocrositenpHOM padoTel (KCP) 4 4

[Ipomexytounas arrectauust (MKP) 0,3 0,3

CamocrosiTesibHas padoTa, B TOM YHCJIE:

Kypcosas pabora - - - - -

[TpopaboTka yueOHOro (TEOPeTUYECKOro) MaTeprana 18 18 - - -

Brmomaenne WHAWBHUYAJTbHBIX SaI[aHI/Iﬁ (HOI[FOTOBKa

N . 13 13 - - -
COO0IIIeHUH, MpEe3eHTAIU)
Pedepar 4 4 - - -
IToaroroBka K TEKyIeMy KOHTPOJIIO 8 8 - - -
KonTpoJsb:
[ToaroToBKa K 3K3aMeHY 26,7 26,7
O0mas Tpya0eMKOCTh qac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAs 383 383
paborta
3a4. eI 3 3

B Monyns «O01mas 1 skcriepuMeHTatbHask PU3nKa» BXOAST CIASAYIONIUE TUCIUTUTHHEL:
b1.B.03.01 Mexanuka — 3 cemectp;

b1.B.03.02 MonekymnsipHas pusnka — 4 cemecTp;

b1.B.03.03 DnekTpru4ecTBO U MarHeTU3M — 5 CEMECTP;

b1.B.03.04 Ontuka — 6 cemectp;

b1.B.03.05 AtomHas u siaepHas pusnuka — 9 cemecTp.

2.2 CTpykTypa moay.Js:
Pacnpenenenue Bum0B yueOHON pabOTHI U MX TPYJOEMKOCTH IO pa3ieiaM AUCUUIUINHBI
Ontuka (0ns cmyoenmog ODO).

KomnuectBo yacos

Ne

AynuropHas CamocTosiTenbHast
pa3n HaumeHnoBanue pasnenon
ea Bcero pabota paborta
J 113 JIP
1 2 3 4 5 6 7

b1.B.03.04 Onmuka

Kpatkuii 0630p uctopun pa3BuTHs
ONTUKH. ['eoMeTprueckas u

1. 4 1 1 2
BOJIHOBAs! ONTHUKA. 3aKOHBI
T€OMETPUYECKON ONTUKH.
2.  |3epxana, OpU3MBl, JIUH3HIL. 4 1 1 2
3.  |Ontuyeckue npubOpBHI. 4 | 2
4. |DotomeTpusi. 4 1 1 2
Wntepdepenmus ceera.
5.  |AuTepdepeHITMOHHBICE MAKCUMYMBI 7 1 2 4

Y MUHHUMYMBI.
Mertoabl HaOIIOAEHUS
6. |uaTepdepenuun. Murepdepenuns 7 1 2 4
B TOHKUX IUIEHKAX.
[Tpumenenne naTEpHEpEHINH
CBETA.




enuHUIBI. MeTop OTOMETPHH.
OcobeHHOoCTH J1a3epHOl U
HEKOTIepeHTHO! (POTOMETPHUH.
doTtoMeTpudecKrue MPUOOPHI.
BusyanbHbie 1 00bEKTUBHBIE
¢dbotomeTpbl. ICTOUHUKY U TPUEMHHUKHI
n3nydeHuss. OCHOBHBIE TTOHSTHS O 1[BETE
u 1iBeTHOCTU. Du3nyueckre 0CHOBBI

1[BETOOOPA30BaAHMSI.

Hudpaxius ceera. [IpuHuun
8. |['oifrenca - ®penens. Meroa 30H 7 1 2 4
Dpeners.
Hudpakaus Opaynrodepa Ha
9. |omHO¥H menu u qUGPAKITUOHHON 7 1 2 4
pEemETKE.
10. Paccesnue csera. %[I/I(bpa...KHI/IH Ha 5 1 ) )
IPOCTPAHCTBEHHOM peIIETKE.
Paspemaromnias cnocoOHOCTH
11. |onTHdeckux mpuOOPOB. 4 1 1 2
I"onorpadust.
[Monspuzanus cera. 3akoH
12. 5 1 1 3
Martoca. 3akon bprocrepa.
JIBOMHOE JIy4enpeIoMICHUE
13. |Bpamienue miockocTu 6 1 1 4
NOJISIpU3AIIH.
14. |/lucnepcus v NOTJIOIIEHUE CBETA. 6 1 1 4
Bcero 14 20 43
2.3 Conep:xanue pa3iejioB IMCUUIIMHBI:
2.3.1 3aHATHSA JTEKIIHOHHOI0 THIIA
Ne dopma
HaunmeHnoBanue pasnenon Conepxanue paszzaena TEKYIIETro
KOHTPOJIS
2
b1.B.03.04 Onmuxa
1. |Kpartkwuii 0630p uctopuu IIpenmer ontuku. KpaTknii Omnpoc
pa3BuUTHA ONTHKU. ['eomeT- UCTOPUYECKHUI 0030p pa3BUTHUS YUEHUS
puyeckasi 1 BOJIHOBas ONTHKA. | 0 cBeTe. ONTUYECKUI AUana3oH
3aKOHbBI T€OMETPUUECKON AJIEKTPOMAarHUTHBIX BOJIH.
OITHKH.
2. OCHOBHBIE SHEPTEeTUYECKUE U Onpoc
CBETOBBIEC BeaM4YUHBL. [IpuHumnn @epma.
3aKOHBI OTPAKEHUS U MPETOMIICHUS
3epkaina, MpU3Mbl, JIUH3BI. ceera. [lonHoe oTpaxenue. BonokonHas
ontuka. [Ipenomiienue ceera Ha
cepruuecKux MOBepXHOCTAX. TOHKHE
JTUH3BL. AOGeppanuu JuH3.
3. Jlyna, MUKpOCKOM, TENECKOIL, Onpoc
Onrtuyeckue mpuoOpHI. (dboToanmapar, mpoeKITMOHHAS
anmnaparypa.
4. |DoromeTpus. OHepreTu4ecKue U CBETOBBIE Omnpoc




Wurepdepennus cera.
WuTepdepeHmonHbe MaK-
CHUMYMbI U MUHUMYMBI.

JIByxiryueBasi uHTEphepeHuus,
OCYLIECTBIIsIEMAs ACICHUEM
ammutyasl. Uateppepomerp
MaiikenscoHa. [IpuunHbI pa3MbIBaHUS
nojoc uHTEepPepeHunu. Bunnocts
UHTEP(PEPEHIMOHHON KapTHUHBI.
[Tpuaiun @ypbe-CreKTpoCKONUU. THUIIbI
uHTepdepomeTpoB. [IByxiayueBas
UHTEpEPEHIIHs, OCyILECTBIIsIEMAs
JIeJIEHNEM BOJIHOBOTO (ppoHTa. [TprHImn
['tolirenca.

Omnpoc

Mertoabl HaOIIOAEHUS
UHTEPEPEHIIHH.
HNuTepdepenius B TOHKUX
TIEHKaX.

WuTepdepeHnys B TOHKHUX IIEHKAX,
1acTUHax. MHoOroy4eBast
untepdepenmus. [IpocBeTiienne
ontuku. MuTephepomeTpsi.

Pedepar,
KOHTPOJIbHAS
paborta Nel

[Ipumenenue naTephepeHITuN
CBETA.

[Ipumenenue narephepeHIun
CBeTa.

Onpoc

Hudpaxus ceeta. [Tpunmmn
I'roitrenca - @penens. Meron
30H Ppenens.

Merton 301 @penensi. 30HbI
@penens. ['paduueckoe BoIUMCIEHUE
amruatyabl. [IatHo Ilyaccona. 3oHHas
IUTACTUHKA KakK JIMH3a. TpyJHOCTH
Metona 30H Openens. [Tpubmmkenue
Kupxroga. Ontudyeckoe npuodImxeHue.
dopmyna nudpakunu Openens-
Kupxroga. BropuuHble HCTOUHUKH.
[Tpubnmxenue Openens. Judpaxius
®paynrodepa. Obmacts nudpakuun
®paynrodepa. Judpakums Ha
IIPSIMOYTOJIBHOM OTBEPCTHH, LIENIN U
KpYIJIOM OTBepCTHH. JnppakiroHHast
peuteTka. HakiioHHOE maieHue 1ydel Ha
pemerky. KagecTBeHHOE paccMOTpeHne
T(pakui Ha HETIPEPBIBHBIX
MEPUOANYECKUX U HENIPEPBIBHBIX
HENEPUOANUYECKUX CTPYKTypax.
CpaBHEHHE XapaKTEPUCTUK
CHEKTpAJIbHBIX anmapartoB. Audpaxims
Openensa. O6nacTs AUPPAKITUN
@penens. Iudpakuus Ha IpsIMO

Onpoc

Hudpakius OpayHrodepa Ha
OJTHOH 1IN U
TU(PPaKIMOHHON pemeTKe.

Hudpaxius Openens Ha KPyrioMm
OTBEpPCTHH U Jucke. Judpakuus
@payHrogepa Ha LIeu.
JudpaxiuonHas peméTka. Judpakuus
PEHTIreHOBCKUX Jydeil. Dopmyia
Bynbda - Bparros. 'onorpadwusi.

Onpoc,
KOHTpPOJIbHas
pabota Ne2




10. Tuns! paccesnus. Moaenb Onpoc
AJIEMEHTAPHOTO PACCEHBATEIIS.
PaneeBckoe paccessnue. 3akon Pamest.
YrioBoe pacnpeaeneHue u
MOJIIPU3AIUs CBETA MPHU PITEEBCKOM
paccesaun. OcnadieHue

Paccesnue ceta. Audpaxius
Ha MPOCTPAHCTBEHHOMN

pemeTke.
WHTEHCUBHOCTHU cBeTa. Paccesnue Mu.
Pacnpenenenue NHTEHCUBHOCTH 11O
yriaMm | MOJIApU3alis U3TyueHus B
paccesitnuu Mu. P
11. |Pa3pemaromasi ciocoOHOCTD Pazpemarorias cnocoOHOCTh Onpoc
OTNITHYECKUX MPUOOPOB. onTtrdeckux nmpudopos. ['omorpadus.
["onorpadust.
12. Jluneitnas, snunTuyeckas, Onpoc

Kpyrosas nojsipuzanus. [lonspusaropsr
Y aHAJIM3aTophl. 3aKoH Masroca.
[Tonspu3anus cBeTa Npu OTPAKEHHH.
Yron bprocrepa.

13. JIBoitHOE JTy4enpeOMIICHHE. Onpoc
HckyccTBeHHast aHU30TPOIIHSL.
[Monsipu3aninoHHBIE TPUOOPHI.
doroymnpyruii apdexr, apdext Keppa.

[Tonsipu3zanus cBeTa. 3aKOH
Martoca. 3akon bprocrepa.

JIBOiiHOE JTy4YenpenoMIeHUE
Bpaienue nmiuockoctu

HOJISIPU3ALUH.
Bpaienne miockocTy MOIsIpU3aIii.
Dddext Dapages.
14. Hopmanbhnas n anomasibHast Onpoc
aucrepcus. JIEeKTPOHHAs TEOpHsL.
Jucnepcus u noryiomeHne ®da3oBas U rpynmnoBasi CKOpoCTh.
CBeTa. D¢ dext BaBunosa - YepeHkona.

CrieKTphl UCITyCKaHUS U MOTJIOIIEHUS.
CnexTpanbHblil aHan3. CEeKTpOMETpBI.

2.3.2 3aHATHA CEMUHAPCKOTIO THIIA

CTpyKTypa NpaKTHYECKUX 3aHSATHIA:

[TpoBepka HanU4Ms BHIIOJIHEHHOTO 3aaHUSI CAMOCTOSTEIBHONU PabOTBHI.
Bri6opouHnas nmpoBepKka HaJHM4YUs ¥ IPABUILHOCTH BBITIOJHEHUS TOMAITHETO 3aaHus.
Pa300p THMUYHBIX OMIMOOK, BOSHUKIINX B CAMOCTOSTEIILHON padore.

PaccmoTpenue TeopeTHYecKX OCHOBAHUH NSl TPAKTHKH TEKYIIEH TEMBI.

Pa300p npakTHYECKUX METO/IOB U PEIICHHE COOTBETCTBYIOLIMX 3a/1a4.

. KoppexrupoBka 3amanwii 111 CaMOCTOSITEIHON paOOTHI CTYACHTOB.

Ha HEKOTOPBIX MPAKTHYECKUX 3aHATHUAX MIPOBOAUTCS ayTUTOpHAs KOHTPOJIbHAs paboTa.

S e

Tembl ceMUHAPOB 110 TUCHHILIMHE

Tema 4.1. KpaTtkuii 0030p HMCTOpHHM pa3BUTHUS ONTHKU. ['eoMeTpuyeckas W BOJHOBAs
OINTHKA. 3aKOHBI TEOMETPUYECKON ONTHUKHU.

Tema 4.2. 3epkana, IpU3MbI, JTUH3BI.

Tema 4.3. Ontuyeckue npuOOpHI.

Tewma 4.4. ®otomeTpusi.

Tema 4.5. Untepdepennus ceta. HTephepeHIMOHHbBIE MAKCUMYMbl 1 MUHUMYMBI.

Tema 4.6. Metonb! HabmoeHNs UHTEppepeHmn. MiHTepdepeHnrs B TOHKUX TUIEHKAX.

Tema 4.7. Ilpumenenue uHTephEepeHIINN CBETA.

Tema 4.8. ludpakuus ceera. [lpunnun I'oiirenca-®penens. Merox 3ou @penens.

Tema 4.9. Tudpakuus @paynrodepa Ha oaHOH 1meau U JTUPPAKITUOHHOMN penIéTKe.



Tema 4.10. Paccesnue cBeta. {udpaxius Ha MPOCTPaHCTBEHHON pEHIETKE.
Tema 4.11. Pa3pemaromnias crtocoOHOCTh ONTHYECKHUX TprUOopoB. ['omorpadus.
Tema 4.12. Tlonspuzauusa cera. 3akoH Maitoca. 3akoH bprocrepa.

Tewma 4.13. JIBoiiHoe ydyenpenomieHue. Bpaiienne miockoCcTy moisipru3aliiy.
Tewma 4.14. lucniepcus 1 NOTJIOIIEHHUE CBETA.

2.3.3 JlaGopaTopHble 3aHATHS
He npedycmompeno

2.3.4 IlpuMepHasi TeMATHKAa KyPCOBBIX padoT (IIPOEKTOB)
He npeoycmompeno

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHOIH padoThl
00y4YaIIMXCH M0 TUCHHUILIMHE (MOIYJIIO)

CamocTosaTenbHass paboTa CTYJIEHTOB IO AWCHMILUIMHE COCTOMT W3  3aJaHHIA,
COOTBGTCTBYIOHII/IX KEDKI[OMy HpaKTI/ILIGCKOMy 3aHATHUIO.

BueayautopasiMu opMaMu U HHCTPYMEHTaMH CAMOCTOSITETIbHOM pabOThl CTYACHTOB IO
JUCLIATIIINHE SIBISIFOTCS:

. BBINOJIHEHHUE JOMAIIHUX 3aJJaHUN (MPAKTHUECKUX U TEOPETHUECKHUX);

. BBITTOJIHEHUE JIOMAITHUX KOHTPOJBHBIX paboT (KaKk CPeACTBO MOJITOTOBKH K
ay IUTOPHBIM KOHTPOJIBHBIM paboTam);

. MOJIFOTOBKA K MPAKTUUYECKUM 3aHATHAM Kak padoTa ¢ JEKIMOHHBIM MaTepHalioM;

. HOJTrOTOBKA K HK3aMEHY.

Bunbr camocTosTeIbHON PabOTHI CTYICHTOB:

1. Pabora ¢ Hay4HO# 1 yueOHO-METOIUUECKOM JuTepaTypoil (YKa3bIiBaeTcs faiee).
3. [IpoxoxxaeHue TecTupoBaHusl 00y4YaroLIEro ¥ KOHTPOJIUPYIOLIETO XapaKTepa.
4. Hanwucanue pedepatoB (mpuMepHbIe TEMbI YKa3bIBAIOTCA Jajiee)
5. u3yueHre 00s3aTeNbHON U TOTIOJHUTENIbHON JIUTEPATYPHI;
6. BBINOJIHEHHE CAMOCTOATENIBHBIX 3a/1aHUI Ha IPAKTUYECKUX 3aHATUSAX;
7. noucK HHQOpMAITUH 110 33JaHHON Teme B ceTu MHTepHeT;
8. CaMOKOHTPOJIb U B3aHMOKOHTPOJIb BBIITOJHEHHbIX 3aaHNH;
9. HOJATrOTOBKA K HAIMCAHUIO KOHTPOJIbHBIX paboT, TECTOB, caua IK3aMeHa.
Ilepeyenb yueOHO-METOIUUECKOT0 00eCIeUeHUS TUCIIUITIIHHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM padOThI
1 2 3
1 [IIpopabotka yuebHoro |['epmen3on, E. M. Kypc obmeit ¢usuku / E. M. T'epmienzon, H.
(TeopeTnyeckoro) H. Manos. - M.: IIpocsemenue, 2002. - 352 c.
marepuana
Hernad, A. A. Kypc ¢usuxu / A. A. Jletnad. - M.: Beicmas
mkoja, 2002. - 717 c.
Cagenbes, 1. B. Kypc obmeit ¢puzuku. T. 3 / 1. B. CaBensbes. -
M.: KHOPYC, 2009. -368 c.
2 |BeimosnHeHue Yepnoyuan, A. 1. ®usuka. 3agaun ¢ OTBETaMM U PELICHUSAMH /
WHUBUTY ATbHBIX A. U. Yepnoyuas. -M.: KJ1V, 2003. -352 c.
3a1aHui (MMOArOTOBKA Uponos, U. E. 3agauu no obuieit ¢pusuke /U. E. Upoxos. - CII6:
COOOIIICHHUH, UznatensctBo «Jlanb», 2006. -416 c.
Ipe3eHTaLHi) Bonbkenmreitn, B. C. COopHuk 3amau mo oOmeMmy Kypcy
¢usuku / B. C. Bonbkenmreitn. - CI16: Kamwkusiii mup, 2006. -
328 c.
3 |Pedepar Tpodpumona, T. . Kypc dusuku / T.U. Tpobumona. - M.:




W3narensckuil neHTp «Akanemusi», 2007. - 560 c.

Bapnaunsn, B.A. ®uzndeckne 0CHOBBI ONTHKU [ DJIEKTPOHHBIHN
pecypc] : yuebHoe nocobue / B.A. BapnansiH. — DneKTpoH. 1aH.
— Camnxkr-IletepOypr : Jlans, 2018. — 272 c. — Pexum
nocryna: https://e.lanbook.com/book/106868. — 3aru. ¢ skpaHna.
Mosxapos, I'.A. ['eomeTpuueckas ontuka [ DIeKTPOHHBIN
pecypc] : yuebHoe nocobue / I'.A. MoxapoB. — DJIEKTPOH. J1aH.
— Cankr-IletepOypr : Jlans, 2017. — 708 c. — Pexum
jocryna: https://e.lanbook.com/book/97668. — 3ari. ¢ sxpaHa.
4 |[logroroBka k Tekyiemy |BapnansH, B.A. ®u3znueckre OCHOBBI ONTUKHU [ DIEKTPOHHBIN
KOHTPOJIIO pecypc] : yuebHoe nocobue / B.A. BapnansiH. — DneKTpoH. 1aH.
— Camnxkr-IletepOypr : Jlans, 2018. — 272 c. — Pexum
nocryna: https://e.lanbook.com/book/106868. — 3aru. ¢ skpaHna.
Mosxapos, ['.A. ['eomeTpuueckas ontuka [ DIeKTPOHHBIN
pecypc] : yuebHoe nocobue / I'.A. MoxapoB. — DJIEKTPOH. J1aH.
— Canxkr-IletepOypr : Jlans, 2017. — 708 c. — Pexum
nocryna: https://e.lanbook.com/book/97668. — 3ari. ¢ s3kpaHa.
Jlannc6epr, I'.C. Onrtuka [DneKTpoHHBIN pecypc] : yueOHoe
nocobue / I'.C. JlanacOepr. — DnexTpoH. naH. — Mockaa :
®uzmarnut, 2017. — 852 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/105019. — 3arux. ¢ 3kpana.
AxunbinuH, B.C. Ontrka [DnekTpoHHBIN pecypc] : yueOHoe
nocooue / B.C. Akunbimmn, H.JI. Uctomuna, H.B. Kanenona,
FO.1. Kapxogsckuii ; mox pen. Cradeena C. K.. — DnexTpoH.
naH. — Cankt-IletepOypr : Jlans, 2015. — 240 c. — Pexum
nmoctyna: https://e.lanbook.com/book/56605. — 3ari1. ¢ skpaHa.
CradeeB, C.K. OcHOBBI ONTHKM [DJEKTPOHHBIA pecypc]
yueonoe mocobue / C.K. CradeeB, K.K. Bospckmii, I'.JL.
bamuuna. — OnektpoH. naH. — Cankr-IlerepOypr : Jlans,
2013. — 336 c. — Pexum JOCTYTIA:
https://e.lanbook.com/book/32822. — 3aru1. ¢ 3kpaHa.

3. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cootBercTBum ¢ TpeboBanmsmMu ®I'OC mpu peanm3any pa3IHdHBIX BUIOB Y4eOHOU
paboTel B mpouecce u3yueHMs Momyiast «OOmas u  SKcIepUuMEHTalbHas  (U3MKay
npeayCMaTpUBACTCS HCIONB30BaHWE B Y4eOHOM TMpOIECCe CIEAYIOMMX AaKTHBHBIX H
UHTEPAKTUBHBIX ()OPM NPOBECHUS 3aHATHIM:

® JICKINH;

® TECTHPOBAHUS C MCIIOJB30BAaHMEM AKTHUBHBIX W HHTEPAKTHBHBIX (HOPM MpPOBEIEHUS
3aHATHI;

® [I0IrOTOBKA MMCBMEHHBIX pedepaToB 10 TeMaM Kypca.

Temoit pedepara nomxHa OBITH UCTOPUS OTKPBHITUS KOHKPETHOTO (PU3UYECKOTO 3aKOHA
WJIM pa3BUTHE MPEJCTABICHUN O MPUPOJEe KOHKPETHOTO siBeHusA. Kpome Toro, Temoit pedepara
MOYET CIY>KUTb Hay4Has JESTeIbHOCTh B 00JacTH (PM3MKM OTAEIBHBIX YYEHBIX M Hay4YHBIX
IIKOJ.

[Ipu opraHuM3anuu CcaMOCTOSTENLHOW pPAaOOTHI 3aHATUN WCIONB3YIOTCS CIIAYIOLIHNE
00pa3oBaTeNIbHbIE TEXHOJIIOTUU: YU€OHO-METOINYECKOE COMPOBOXKICHUE AUCIUILINHBI, paboTa ¢
JUTEPATypPOM, MMAKEeThl MPUKIIAJHBIX MPOTPaMM, JOKaJIbHbIE (YHUBEPCUTETCKHE, (PaKyIbTETCKUE,
KadeapanbHbIe) U rI100aTbHbIe KOMIIBIOTEPHBIE CETH H JIP.

WuTepakTuBHBIE 00pa30BaTeNbHBIE TEXHOJOTHWH, HCIOJb3YyEeMble B ayIUTOPHBIX
3aHATHUAX



Cemectp Bup 3ansTus Hcnonw3yemble HHTEPAKTHBHEIC KonuuectBo
(JI, ITP, JIP) 00pa3oBaTeIbHBIE TEXHOJIOTHH JacoB
6 JI Co3manne TPOOJEMHBIX CHUTYyaIlMi, WCIIOIh30BaHNE 2
KOMIIBIOTEPHBIX JIEMOHCTpAIIHMA
KomnekruBHOE perienue GpU3HYECKUX 3a/1a4 U TECTOBBIX 4
Ip 3aaHui

4. OueHo4YHble CpeacTBA VI TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMEKYTOYHOMH
aTTecTallnu
4.1 ®oHA OLIEHOYHBIX CPE/ACTB VISl NPOBeeHUs TeKylel aTTecTalun

IIpumepHbIe TeMBbI pedepaToB

1. DnexTpoMarHUTHbBIE BOJIHBI ONTHYECKOTO AHana3oHa.

1.1. Jloka3aTenbCTBO IEKTPOMArHUTHOM MPUPOJIbI CBETA.

1.2. lIkana 31€KTpOMarHUTHBIX BOJIH.

1.3. Cioco0OsI uccneoBaHus AIEKTPOMArHUTHBIX BOJH PA3IUYHON JTHHBI.

1.4. CBeTOBBIC SIBIICHUSL.

1.5. IlepBbie MONBITKHA ONPEETECHUS] CKOPOCTH CBETA.

1.6. Onpenenennie ckopoctu cBera Pémepom.

1.7. Onpenenenue CKOPOCTH CBETA [0 METOY BpalIAIOIIErocs 3epKaia.

1.8. JIpyrue ciocoObl onpeieieHnst CKOPOCTH CBETA.

1.9. Cget kak ¢popma Matepumu.

2. Hctopus ONTHKH.

2.1. YueHue o cBeTe B aHTUYHOCTH.

2.2. Onruueckasi TEXHUKA B CPEHEBEKOBDE.

2.3. Pa3BuTHE BOJIHOBBIX MPECTABICHUN O TIpupoae cBeTta B HoBoe Bpems.

2.4. Co3naHue BOJIHOBOM TEOPHUH CBETA.

2.5. CoBepIlIEHCTBOBAHUE ONTUYECKON TEXHUKHU U OTKPBITUE HOBBIX CBETOBBIX SBJICHUN B
19-Mm Beke.

2.6. Co3nanue KBaHTOBOW TEOPUHU CBETA.

2.7. CoBpeMeHHbIE ONTUYECKUE UCCIIEAOBAHMUS.

3. OcHOBHbIE 3aKOHBI TEOMETPUUECKON ONITUKH.

3.1. IlpsMonuHeHOE pacIpOCTPaHEHUE CBETA U CBETOBBIE JTyUH.

3.2. 3aKOHBI OTPAKEHHS U IPEITOMIICHUS CBETA.

3.3. OOpaTUMOCTb HAaNPaBJICHUS CBETOBBIX JIyueH.

3.4. TlokazaTens MpeIoOMIICHUS.

3.5. IlonHOE BHYyTpEHHEE OTPaKEHUE.

3.6. IIpenomiieHre B IMJIOCKOMAPAIIIIETBHON IJIACTHHKE.

BOl'lpOCbI AJd YCTHOIo Wi NMCbMEHHOT'0 OIIpoca

1. 'eoMeTprueckas U BOJTHOBAs ONTHUKA. 3aKOHBI T€OMETPUUECKOM ONTUKH. ONTHYECKUE
npubopsl. 3epkaina, IpU3Mbl, THH3bI. DOTOMETPHSL.

2. Nutepdepenmus ceta. MHTEpPEpeHIIMOHHBIE MAKCUMyMbl 1 MUHUMYMBI. MeETO b1
HaOmonenuss  uHTepdepeHuuu. MarepdepeHuns B  TOHKMX  IUIEHKaxX. IIpumeHenue
uHTEephEpPEHITNHN CBETA.

3. dudpaxuus ceeta. [Ipunmun [oitrenca-®penens. Merton 3ou @penens. Audpakius
®paynrodepa Ha OgHOU ImIeTW U AUPpPaKIMOHHON pemérke. Paccesaue cBera. (udpakmus Ha
IIPOCTPAHCTBEHHOU PEILLETKE.

4. Pazpemaromiasi CmtocOOHOCTh ONTHYECKUX MpuOopoB. ["omorpadus.

5. [lonsipuzanus ceera. 3akoH Mantoca. 3akoH bprocrepa.

6. JIBoitHOE JyuenpenomieHue. Bpamienue miockocT nojspu3alui.



7. Jlucniepcus U MOIJIOLIEHUE CBETA.

IIpumepHbIe 3a1a4M O KypCy

3agauda Ne

B xuHeckone TeneBu3opa 3MEKTPOHBI YCKOPSAIOTCS JIeKTpruueckuM nojeM. Kakyro paboty
COBEpULIAET AJIEKTPUUYECKOE I0JIE€ MPU YCKOPEHHM AJIEKTPOHA, €CJIM PAa3HOCTh IOTEHIUAJIOB
MEXy HauaJabHON M KOHe4YHOM Toukamu paBHa 10 kB? Kakyto ckopocTs npruoOpeTaeT 31eKTpoH
B KOHIIE ITyTH?

3anaya Ne

Ha rnmaBHOW onTHyeckoW ocu coOuparomeld JHH3Bl ONTHYECKOW cwuiod 4 antp Ha
paccrosHuu 50 ¢M OT HEE€ HAaXOOUTCS TOYEUHBIM MCTOYHMK cBeTa. KakoB quamerp cBETIIOro
ISTHA Ha JKpaHe, pPacrlojOKEHHOM Ha PAacCTOSHUM 25 CM 3a JIMH30M, MEPHEeHIUKYJSpPHO €€
[JIaBHOM onTuyeckor ocu? J[mamerp AuH3bI 6 CM.

4.2 DoHJ O1LIEeHOYHBIX CpeacTB 1Jisl MIPOBEACHUSA HpOMe)KyTOqHOﬁ arrecranumn

Bonpochl npomMesKyTOYHOM aTTecTalUM.
Pa3BuTHe npeacraBineHuil 0 npupoe cBeTa
KopnyckynspHas u BOTHOBAas TUTIOTE3bI
DneKTpOMarHuTHas U KBaHTOBasi TEOPUU CBETA
SBnenue unTepdepeHun
VYcnoBre BOZHUKHOBEHUS! KOT€PEHTHBIX BOJIH
KorepeHnTHble HCTOYHUKH
Hudpaxius ceera
[Ipuniun I'tolirenca-Ppenens

9.  Merton 301 ®penens

10. IIpsmonuHeitHOE pacpocTpaHeHHE CBETa

11. OOmwscuenne qudpakunu OpeHens Ha KPyTrJIOM OTBEPCTUH U KPYTJIIOM SKpaHe MpU
oMoy 30H Openens

12.  Hudpaxuus @paynrodepa Ha menu

13.  JIndpakimoHHas pemerka

14. lucnmepcus U pa3periaroias CliocOOHOCTh PEIIETKH

15. PeHTreHoBckue ay4u

16. Jludpakuus ux Ha MAaKpOMOJIEKYJIaX

17. 3axon Bynbda-bperra

18. Ilongpuzauus ceera

19. Tlongpuzanus cBeTa MpU OTPAKEHUH U MPEITOMIICHUN

20. 3akon bproctepa

21. [TIlongpuzaumsi cBeTa TMpU JABOMHOM JIYYEHPEIOMJIIEHHH B  aHU30TPOIHBIX
KpHCTaIax

22. HWuTtepdepeHius moIsspru30BaHHBIX JTyUYeh

23. DnnunThyeckas U Kpyrosasl IMOJISIpU3ALINS

24. BaemHuit potodddHEKT U ero 3aKOHbBI

25. Macca u umnyisc GoToHa

26. CBeTOBOE IaBJICHUE

XN RN

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJLHOH y4eOHOHl JHMTEpaTypbl, HEOOX0AMMON
JUISL OCBOEHMSI AUCUMILJIMHBI (MOILYJIs1)

5.1 OcHoBHasi TUTEpPaTypa:



l. Bapnansn, B.A. ®usuueckue OCHOBBI ONTUKU: yueOHoe mocobue / B.A.

Bapnansn —  Caskt-IlerepOypr: Jlans, 2018. — 272 c¢. — Pexum poctymna:
https://e.lanbook.com/book/106868.

2. Moxapos, I'.A. 'eomerpudeckas ontuka: yaedHoe mocodue / I'.A. MoxapoB. —
OnexktpoH. paH. — Cankrt-IletepOypr: Jlawp, 2017. — 708 c. — Pexum nocrymna:
https://e.lanbook.com/book/97668.

3. Jlanacoepr, I'.C. Omnrtuka: yuebnoe mocobue / I'.C. JlanacGepr. — M.:
Odusmatiur, 2017. — 852 ¢. — Pexxum gocryma: https://e.lanbook.com/book/105019.

4, AxunbiiuH, B.C. OnTuka: yuyebnoe nocodue / B.C. Akunbmun, H.JI. UcTtoMuHa,

H.B. Kanenona, FO.1. Kapkosckuii; non pen. Cradeesa C. K. — Cankr-IlerepOypr: Jlanb,
2015. — 240 c. — Pexxum goctymna: https://e.lanbook.com/book/56605.

5.2 JlonoHuTeILHAS JINTEPaTypa:

1.  Bombkenmreitn, B. C. COopruk 3amau mo obOmemy kypcy ¢muku / B. C.
Bonbkenmreiin. - CI16: Kamxnsiit mup, 2006. - 328 c.

2. Tepmenson, E. M. Kypc o6meit ¢usuxu / E. M. I'epmienzon, H. H. Manos. - M.:
[Ipocsemenue, 2002. - 352 c.

3. Hernad, A. A. Kypc dmsuku / A. A. Jlernad. - M.: Beiciast mkosna, 2002. - 717 c.

4. Wponos, U. E. 3agaun mo obmeit pusuke /M. E. Uponos. - CII6: U3narenscTBo
«Jlaaby, 2006. -416 c.

5. CasenseB, U. B. Kypc obmeit ¢usuxu. T. 3 / . B. Casensen. - M.: KHOPVYC,
2009. -368 c.

6.  CasenbeB, U. B. Kypc obmeii ¢pusuku. T. 4 / U. B. Casensen. - M.: KHOPVYC,
2009. -384 c.

7.  Tpodumona, T. U. Kypc ¢usuku / T.U. Tpodpumosa. - M.: U3natenbckuii neHTp
«Axangemus», 2007. - 560 c.

8.  Uepnoyman, A. W. ®usuka. 3agauu ¢ otBeTamu u pemenusimu / A. Y. UepHoymaH. -
M.: KZ1V, 2003. -352 c.

9. CradeeB, C.K. OcnoBbl ontuku: yueOHOoe mocobume / C.K. Cradeen, K.K.
Bosipcknii, I'.JI. bamanaa — Cankrt-IletepOypr: Jlanb, 2013. — 336 c. — Pexum nocrymna:
https://e.lanbook.com/book/32822.

5.3. Illepuoanyeckne U3IaHNA:

N3sectust BY3o0B. Cepust: Pusnka

®du3nka B HIKOJIE

®dusuka TBEpAOro Teia

Bectauk MI'Y. Cepusi: ®usuka. ACTpOHOMUS
Bectauk CIIOI'Y. Cepus: @usnka. Xumust

SNk W=

6. Ilepeyenp pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHUKAINMOHHON  CeTH
«AHTEpHET», HEOOXOAUMBIX /IJI5l OCBOECHHS TUCIHUTILINHBI (MOTYJIs1)

http://elibrary.ru/ eLIBRARY — HayuHnas anektpoHHas Onbmmorexa

http://www.edu.ru - Karanor 06pa3oBaTenbHBIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBast SHIUKIIONENNS « BUkueausy

http://www.college.ru - caiiT, comepkammii  OTKPBITBIE  y4EOHUKHU o
€CTECTBEHHOHAYYHBIM TUCITUTLINHAM

http://www.edu.ru - Poccuiickoe oOpa3oBanue - @enepaabHbIi MOPTAI.

http://www.elementy.ru - caiit, coaepammii WHMOPMALUIO IO BCEM paseiaM
JVCIIATUTHHBI

http://www.krugosvet.ru - cereBas sHIHKIONEANS «KpyrocseT».



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIN BOIPOCAM €CTECTBO3HAHUS

7. MeTtoauyeckue yKa3aHusi AJs1 OOy4alOUIUXCS IO OCBOEHHI) IMCHUILIHHBI
(Moxyis)

Pexomenaanmm no 0CBOEHUIO TUCHUUILIMHBI Ha JICKIIUOHHBIX 3aHATHUSIX:

[l mepex ouepenHOW JEKUUEH HeoOXOAMMO TPOCMOTPETh IO KOHCHEKTYy U
PEKOMEHI0BAaHHO yueOHOM TUTepaType MaTepuall MpeablayIien JeKIun;

(] 0erio 03HaKOMHTHCSI C COJIEPKAHUEM OUEPEIHON JIEKIIMH M0 OCHOBHBIM MCTOYHUKAM
JUTEpaTyphl B COOTBETCTBUU C paboyeil mporpaMMon AUCIUILITUHBL

[] mpu 3aTpyAHEHUSX HE0OXOAMMO OOpaTUThCA K JIEKTOpy 10 Tpaduky ero
KOHCYJIbTAI[Mi WJIM HAa IPAKTUYECKUX 3aHATHUSX.

Pexomenaaimu no 0OCBOEHUIO TUCIUILTAHBI HA MPAKTUYECKUX 3aHATUSIX:

'] Ha 3aHATUS HOCUTH KOHCIEKT JICKIIMI U PEKOMEHIOBaHHBIA COOPHHK 3a7a4;

] 10 04epeHOTO MPAKTUYECKOTO 3aHATHSI 10 KOHCIEKTY M PEKOMEHIOBAHHON yueOHOM
JaUTepaType NpopadoTaTh TEOPETHUECKUI MaTepHal, COOTBETCTBYIOLINI TEMbI 3aHATHS;

(] B Hayayie 3aHATUU 3a/JaTh MPENOAaBaTEII0 BOIPOCHI MO MaTepHally, BHI3BABIIEMY
3aTpyJHEHUs] B IOHUMAHUU U OCBOCHUH IMPHU PELICHUH 3a/1a4, 3aIaHHBIX ISl CAMOCTOSITEIBHOTO
penieHusl.

PexoMeHnarmu 1o penieHnio Gu3nIecKux 3aaad

BuumarenbHO mnpounTaliTe ycinoBue 3amaud. Ecau mo3BosiseT XapakTep 3ajayd,
00s3aTeNbHO CAENalTe CXeMAaTUYECKUH PHUCYHOK, MOSCHSIOUIMM ee CyIHOCTh. Ha pucyHke
HEOOXOAMMO TOKa3aTh BCE BEKTOPHBIC BEJIMYUHBI, UCIOJIB3yEMbIE B 3a7ade. ITO BO MHOTHX
CIIy4asiX pe3ko o0Jyierdaer Kak MOUCK PelIeHus, TaK U CaMO peIICHNUE.

3amauu cienyer peuiatb B o0meM Buje. Ui 3Toro Hy>KHO 0003HAUMTh BCE BEIMUMHBI
COOTBETCTBYIOIIMMU OyKBaMH, © C TOMOIIbI0 (U3MUECKHX 3aKOHOB YCTaHOBUTH
MaTEMaTUYECKYI0 CBSI3b MEXKIY MCXOJIHBIMU JaHHBIMU UM HCKOMOW BennuuHO#. [Ipu 3TOM BCe
MaTeMaTHYecKue MpeoOpa3oBaHus HEOOXOJUMO COMPOBOXKIATH MOAPOOHBIM OOBsiICHEHHEM. B
pe3ynbTare MoMydaeTcss OJHO WIIM HECKOJBKO ypaBHEHHH, W (u3mdueckasl 3amada CBOAUTCS K
MaTE€MaTHYECKOU.

[MomyunB 1yis MCKOMOW BENWYMHBI pEIICHHE B OOIIEM BHJE, HYXKHO MPOBEPUTH €€
HanMeHoBaHue B cucteMe CH. HeBepHoe HamMeHOBaHWE €CTh SIBHBIM MPU3HAK OIMMOOYHOCTH
peuieHusl.

Y6enuBuucey, 4to olliee peuieHue BEPHO, B HEro IMOJACTaBISIOT YUCIOBbIE 3HAUCHUS
BenmnunH B CU. Ecnum ucxXomHple WIM KOHEYHBIC BEIUYMHBI 3HAYUTENHHO OOJBIIE WIH
3HAUNUTEIBHO MEHBIIE E€IMHMIIBI, TO YUCJIA NUUIYT B CTaHJAPTHOM BHJE. Tak Kak YUCIIOBBIE
3HaueHUs (U3NYECKUX BEIUYMH BCerja OBIBAIOT NPHUONMKEHHBIMH, TO TIPH pacueTrax
HEOOXO0IUMO OKPYIJIATH Pe3yJIbTaT.

[ToyunB YHCIIOBOM OTBET, HYXKHO OILIGHUTh €ro MpPaBAONOM0OHOCTh. Takas oOlleHKa
MOJKET B psJIe CIIy4aeB OOHAPYKUTh OLIMOOYHOCTh TOJTYUYEHHOTO PE3yIbTaTa.

8. Ilepeuenp HHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYILIECTBJICHUHN
00pa30BaTeJLHOIO NMpPoLecca No JMCHUIInHe (MOAYJ/110) (MPU HEOOXOTUMOCTH)

8.1 IlepeyeHb HE0OXOAUMOI0 MPOTPAMMHOI0 O0ecreYeHUust
MicrosoftWindows 8§, 10
Microsoft Office Professional Plus

8.2 llepeuenb HE0OXOAUMBIX HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

B mpormecce paGoThl HaJ KypcOM CTYACHTBHI MOTYT HCIIOJIb30BATh 3JICKTPOHHBIC Y4eOHBIC
nocoOusi, pa3MelICHHbIE B CETH HWHTEPHET, a TaKKe KHUTH DIIEKTPOHHOM OHOIHOTeUHOU
CHCTEMBI.

http://elibrary.ru/ eLIBRARY — HayuHas 3iekTpoHHas OnOIHOTEKA.



http://www.naturalscience.ru/
http://elibrary.ru/

http://www.edu.ru - Karamor o0pa3oBaTenbHbIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas 3HUMKIONEANS «BUKUIIEIUAY.

http://www.college.ru -

caiiT,  coiepXkamMii  OTKpPBITbIE  Y4EOHHUKH o

€CTECTBEHHOHAYYHBIM JUCHUIIIINHAM.
http://www.edu.ru - Poccuiickoe o0pa3oBanue - DeepanbHbIid TOPTAT.
http://www.krugosvet.ru - cereBas sHIKIONEAUsT «Kpyrocser».
http://www.naturalscience.ru - caiiT, MOCBSIIIEHHBIN BOIIPOCAM €CTECTBO3HAHHSI.

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOxomumasi I  OCYHIeCTBJIEHHS

00pa3oBaTeILHOIO NMpoecca Mo JMCUMILUINHE (MOTYJII0)

Ne

Bux pa6or

MartepuanbHO-TEXHHUUECKOE 00eCTIeYeHNE TUCITUTLTHBI
(MoAyJIsl) U OCHAILIEHHOCTh

JIlexMoOHHEBIE 3aHSATHA

VYuebHas ayautopus Ui NPOBEICHUS 3aHATHH JIEKIMOHHOTO,
CEMHUHApPCKOI0 TUIA

350080 r. Kpacunonap, yi. CopmoBnckas, 173, No22

VYyeOnast  meGenb  (CTONBI,  CTYJbsl), TMEPCOHAIBHBIN
KOMITBIOTEp C BBIXOJIOM B CeTh VHTEpHET, MPOEKTOp, IKpaH,
MeJoBasi JI0CKa, JabopaTopHble KOMIUIEKCHI ISl ydeOHOMU
MPAKTUYECKOM M MPOEKTHOW MAEATEIBHOCTH MO €CTECTBEH-
HOHAYYHBIM JIUCHUIUIMHAM

CCMI/IHapCKI/IC 3aHATHA

VYyeOHast ayJuTOpHs Ul MPOBEACHUS 3aHATHH JIEKIIMOHHOTO,
CEMHUHAPCKOT0 TUIIA

350080 r. KpacHonap, yi. CopmoBckast, 173, Ne22

VYyeOnast  meOenb  (CTONBI,  CTYJbsl), TEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOAOM B ceThb VIHTEpHET, MPOEKTOp, IKpPaH,
MeJoBasi JI0CKa, JabopaTopHble KOMIUIEKCHI ISl ydeOHOMU
MPAKTUYECKOM M MPOEKTHOM MAEATEIBHOCTH IO €CTECTBEH-
HOHAYYHBIM JIUCHUIUIMHAM

['pynmnosslie
(MHAMBUAYATIBHBIE)
KOHCYJIbTallU!

VYyeOHast ayJUTOpHs Ul IPOBEACHUS 3aHATHH JIEKIIMOHHOTO,
CEMHUHApCKOIo TUIIa

350080 r. KpacHonap, yi. CopmoBckast, 173, Ne22

VYyeOnast  meOenb  (CTONBI,  CTYJbsl), TEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOAOM B ceThb VIHTEpHET, MPOEKTOp, 3KpPaH,
MeNoBas JI0CKa, Ja0OpaTOpHbIE KOMIUIEKCHI Il y4eOHOU
OPAKTUUECKONH M IMPOEKTHOM [eATEIbHOCTH IO E€CTECTBEH-
HOHAYYHBIM JTUCIUIUIMHAM

Tekymuid  KOHTPOJIb,
MIPOMEXKYTOYHAS
aTTecTanus

VYyeOHast ayJuTOpHs Ul IPOBEACHUS 3aHATHH JIEKIIMOHHOTO,
CEMHUHApCKOIo TUIIa

350080 r. KpacHonap, yi. CopmoBckast, 173, Ne22

VYyeOnast  meOenb  (CTONBI,  CTYJbsl), TEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOAOM B ceThb VIHTEpHET, MPOEKTOp, IKpPaH,
MeNoBas JI0CKa, Ja0OpaTOpHbIE KOMIUIEKCHI Il y4eOHOU
NPAKTHUECKOH M IMPOEKTHOM [eATEIbHOCTH IO E€CTECTBEH-
HOHAYYHBIM JHUCHUIUIMHAM

CamocrosiTenbHas
paboTta

bubanoreka (Kpacuonap, yin. Copmosckas, 173)
YyeOnast  meOenb  (CTONBI,  CTYNbs), TIEPCOHAIBHBIC
KOMITBIOTEPHI C BBIXOJIOM B ceTh VIHTEpHeT.
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