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1. ITAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

1.1. lleab v 3224y TUCUHUILIMHBI

Heab ocBoeHuss TUCHUILTUHBI «ONTHKA». GOPMUPOBAHHE CHCTEMATHU3WPOBAHHBIX 3HAHUU B
obyactu o0mel W SKCIEPUMEHTAIBHON (U3UKH, (POPMUPOBAHUE U COBEPIICHCTBOBAHHE y CTYICHTOB
HaBBIKOB SKCIEPUMEHTAIHLHOM AEATETLHOCTH.

3agaun TUCHUIIMHBI: U3yYEHHUE OCHOBHBIX 3aKOHOB I'€OMETPHYECKOM, BOJIHOBOH M KBAaHTOBOM
OINTHUKH, TPUOOPETCHHE HABBIKOB OCYIIECTBICHHUS Y4E€OHOTO M HAYyYHOTO JKCIEPUMEHTA, OIEHKU
pEe3yIbTAaTOB SKCIEPUMEHTA, IMOJTOTOBKH OTYETHBIX MATEPUAJIOB O TIPOBEICHHON MCCIICIOBATEIBCKON
pabore.

1.2. IlnanupyemMble pe3yJibTaThl 00y4eHUsI
B pesynbrare 0cBOSHHS TaHHOH UCIATIIAHBI y 00y4atoIIIXCs (GOPMUPYIOTCS CIIETYIONIAE KOMITCTEHIHH:
OIIK-1. CiocobeH mprMeHsTh 0a30BbIC 3HAHUS B 00JIACTH (PU3UKO-MATEMATHIECKUX | (MJTH) €CTECTBEHHBIX
HayK B cepe cBoel NpoecCHOHATbHOM e TeNbHOCTH

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

JucuummuHa «Ontuka» BXOAMT B Moayib «OOmas ¢usuka» oOs3arenpbHoil yactu bioka 1
«lucuuIuuHbl (MOZYIN)» U SIBJISAETCS 00s3aTeIbHOM JUIsl H3Y4EHUS.

g ocBoeHust AUCHUIUIMHBI «ONTHKa» UCHOJIB3YIOTCS 3HAHUS, YMEHMSI U BUABI JIE€ATEIbHOCTH,
cOopMHpOBaHHBIE B MPOLIECCe M3YUYECHHUs CIEAYIOUIMX AUCHUILUINH: «BBeneHue B oOmiyro (QU3UKY»,
«Mexanuka», «MonekynsipHas Qu3nka», «OJIEKTPUYECTBO U MarHeTusM», «Maremaruueckui
aHamu3», «AuddepeHunanbHble ypaBHEHHU.

Komnereniuu, 3HaHus1, HABBIKM U YMEHUS, IOJyYEHHBIE B XOJ€ U3yUEHUS JUCIUIUINHBI, TOJIKHBI
BCECTOPOHHE  HCIIOJIB30BATbCA W PAa3BUBATbCA  CTYJEHTAaMM B  IpOIECCE  MOCIEAYIOIEn
npodeccnoHanbHOM e TENbHOCTH.

OcBoenne auciumuHbl «ONTUKa» SBISETCS HEOOXOAMMOW OCHOBOM M H3ydeHHs TaKHX
TUCHUIUINH, Kak «OOummil ¢u3znyeckuil MpakTUKyM», «CreuuanbHbli (U3MYECKUN MPaKTHKYM»,
«Teopernyeckas puznukay.

Nzyuenne nucuurminabl «ONTHKA» SBISETCS 0a301 1715 qanpHEHIero ooydeHus B OakagaBpuare,
IIPU MIPOXOXKJICHUN TPAKTUKU U B TPOPECCHOHATIBHOMN 1EATEIbHOCTH

3. OBbEM U COAEPXAHUE JUCHUIIINHBI
3.1. O0beM TUCHUIINHBI

[Toka3zarens oObemMa TUCIIHITTHHBI KommuectBo
OO0BeM TUCHMITIMHBI B 3a4€THBIX €IMHHUIIAX 4
OO0BeM TUCHMITIMHBI B Yacax 144
KonrakTtHas pabora: 122,3
Jlexuun 60
ITpakTHyeckue 3aHsTH 60
13 HUX B )OpMe MPAKTHYECKON TTOJATOTOBKH 60
KoHTaKTHBIE Yachkl Ha MPOMEKYTOUHYIO aTTECTALIUIO: 2,3
DK3aMeH 0,3
[Tpendk3amMeHalnOHHAs] KOHCYIbTAINS 2
CamocrosTenbHas pabora 12
Kontponb 9,7

DopMOI TPOMEKYTOUHOM aTTECTAL[UU SABIISIETCSA DK3aMEH B 5 CEMECTpE.
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3.2. Cogepxanune TUCUUIIMHBI

HaumenoBanue pa3jaesioB (TeM)
AMCHUILJIMHBI ¢ KPATKUM CO/Iep:KaHueM

KoanuecTBo yacoB

Jlekuuu

HpaKanecmle 3aHATHUSA

U3 HUX, B (hopme
NPaKTHYeCKOM
NMOAT0TOBKH

Oo0mree
K0J1-BO

Tema 1. Beenenue. [IpeaMeT ONTHUKH.
OnTtuueckoe wuznydeHue. OCHOBHBIE 3aKOHBI T€OMETPUYECKOW OITHUKHU.
OCHOBHBIE 3TaIbl PA3BUTHSI ONITUYECKUX TCOPUM.

N

2 2

Tewma 2. ®oTomeTpus.
doToMeTpUIYECKHE BETUYMHBI. DHEPreTUYECKUE U CBETOBBIC BETUIMHBI, X

enuannbl. KpuBas Bunnoctu. 3akon Jlambepra.

Tema 3. Beeaenue B BOJIHOBYIO OIITUKY.
BosHoBoe  ypaBHeHue. YpaBHeHwe BoJHbl. Bekrop IloliHTHHTa.
HTEHCUBHOCTE BOJIHEI.

Tema 4. Uurepdepennus ceera.

CriocoObl TONTyYeHUs] KOTEPEHTHBIX BOJIH. [l070CHI paBHOW TOJNIIMHBI U
MOJIOCKl ~ paBHOrO  HakioHa. [IpocTpaHCTBeHHass W BpeMEHHAs
korepeHTHoCTh. Konbiia Herorona. MHTEphepoMeTphI.

Tema 5. Qudpakius crera.

[Mpunuun TIrolirenca-®penens. udpakuus Dpenens. udpakmus
@paynrodepa Ha mmIenaw, Ha JUPpPAKIMOHHOW pemeTke. Judpakunonnas
pelieTka Kak CHeKTpalbHbI mpubop. [udpaxius peHTreHOBCKOTO
U3ITyYEHUsl.

Tema 6. 'eomerpuueckast ONTHKA.

[Ipenomnenue nydeid mnpusMoil U chepudecKod  MOBEPXHOCTHIO.
OnTnueckass cuna JuH3bL. Dopmysna JIMH3BL YBEJIUYEHHE ONTHYECKUX
puOOpPOB.

Tewma 7. Ionstpuzaius cBeTa.

3akon Maimoca. CriocoObl MOJIy4eHHUs TMOJSIPU30BAHHOTO CBETa. YTOIN
bproctepa. DOmnaunTuyeckas u  KpyroBas Tmolisgpuzaius. Bpamienue
MIJIOCKOCTH MOJISIPU3ALINH.

Tema 8. OnTHKa aHU30TPOIHBIX CPEL.

JdnexTpudeckass IPOHULAEMOCTh aHW3OTPONHOM cpenbl. JIBoliHOE
nydenpenomiienne. JlyueBble mnoBepxHocTH. IlocTtpoenme [I'roiireHca.
WuTepdepeniys noisspu30BaHHbIX BOJH.

Tema 9. Jlucriepcus cBeTa.
@da3zoBasg W TpyHmoBasi CKOPOCTb. OJEKTPOHHAsT TEOPHsS JUCIHEPCHH.
ITormomenue cBera.

Tema 10. DkcnepumenTaiabHoe 00ocHoBanue CTO.
OmnerTel Maiikenscona, ®uzo, Taynca. [IpeodpazoBanus Jlopenmna. Iddext
Jomnepa. [locrynarsl CTO, ux cneacrsusi.

Tema 11. 3aK0HBI TEMIOBOTO M3TYICHUS.

CrekTpanbHas TIIOTHOCTh YHEPTEeTHUECKON cBeTUMOCTH. 3akoH Kupxroda.
3akon Credana-bonpiimana. 3akoH cmemenuss Buna. 3akon Pones-
Jlxunca. ®opmyna [1nanka.

Tema 12. ®otorddexr.

®oTo3¢ deKT BHEIIHHMA, BHYTPEHHUH, BEHTHIBHBINA. OCHOBHBIE 3aKOHBI
BHemHero Gororddexra. YpaBHeHnue DiiHmreliHa. KpacHas rpanuia
dorordpdexra. DOTOITEMEHTHI.




Tema 13. DkcnepuMeHTaabHOE O0OCHOBaHHE (DOTOHHOH TEOPHUM CBETA.
Xapakrepuctuku (oToHA (FHEPTHSI, UMITYJIEC, MOMEHT UMITYJIbCA).

HaBnenue cBeta. OOBACHEHHWE ¢ TOYKM 3pCHHs BOJHOBOM U
KopmyckyisipHoit Teopun. DPdext Komnrona. KopmyckynspHo-BOITHOBOM

Ty aJli3M.

HUroro

60

60

60

IMPAKTUYECKASA IOATI'OTOBKA

Tema

33)13HI/IC Ha MPAKTHYECKYI0 NOATOTOBKY

KOJIU4Y€CTBO
yacoB

Tema 1. Beenenue. [Ipenmer onTuku.

OCHOBHBIE 3aKOHBI FCOMeTpI/I‘IeCKOﬁ
OIITHKH.
Pemenue 3amau mo teme.

Tema 2. ®otomerpusl.

OcHoBHbIE (OTOMETPUUECKUE CTUHULIBI.
Kpusas Bugnoctu. ToYedHBIN UICTOYHUK.
Pemmenue 3a1ay o treme.

Tema 3.
OTTHKY.

BBenenue B BOJIHOBYIO

YpaBHEeHHE MJI0OCKOW MOHOXPOMATHUYECKOI
BOJIHBI. UHTE€HCUBHOCTH BOJIHBI.
Pemenue 3anay no teme.

Tema 4. arepdepennns cera.

WNuTepdepeHius: ycaoBusi MAKCUMYMOB U
MHUHUMYMOB. [10J10ChI paBHOrO HaKJIOHA U
PaBHOM TOJIILIUHBI.

Pemenue 3amau no reme.

Tema 5. ludpaxuus ceeta.

Hudpakius @Openens u Dpaynrodepa.
XapakTepuCTUKU TG paKIMOHHON
pEIIeTKH KaK CIEeKTPaIbHOro MpUodopa.
Pemenne 3ama4 no reme.

Tema 6. ['eomeTprueckas onTHKa.

WpaeanpHas ontuyeckas cucrema. 3aKOHBI
reomeTpuyeckoi ontuku. opmyna
nuH3bl. KapauHanbHbIe 371€MEHTHI
HeaTbHON ONTHYECKON CUCTEMEL.
Pemenue 3ama4d mo teme.

Tema 7. [lonsipuzanus cBeTa.

CrniocoObl mostydeHus: NoJaspU30BaHHOTO
cseta. Yroa bprocrepa. 3akon Maioca.
Pemenue 3ana4 no teme.

Tema 8. OnTrka aHU30TPOIHBIX CPEL.

Oco0eHHOCTH pacTpOCTpaHEHHS CBETA B
AHU30TPOIHOM cpene. [[BoiiHoe
nydyenpenomiieHue. [loctpoenue
T'roiirenca.

Pemenue 3amau mo Teme.

Tema 9. Jlucniepcus cBera.

®da3oBas U rpynmnoBas cKkopoctb. OnbIT
®u30 MO ONPEAETEHNUIO CKOPOCTHU CBETA.
DIIEKTPOHHAs TEOPHUS TUCTIEPCHUH.
Pemenue 3amau mo Teme.

Tema 10. DKCIEPUMEHTAIIBHOE
obocHoBanue CTO.

O1neITHOE 000CHOBAHME CIIEHATILHON
TEOPHUH OTHOCUTENIBHOCTU. B3auMocBs3b
MAaCChl U SHEPTUH.

Pemenue 3amau mo Teme.

Tema 11.
H3IIYYCHHUSL.

3aKOHEI TEIJIOBOTO

3akon Kupxroda. 3akon Credana—
Bonbimana. 3akoH cmenieansa Buna.
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®opwmyna [Lnanka.
Pemrenue 3agad mo reme.

Tema 12. ®otorddexr.

3akoHbI BHENIHETO GoToddhdekTa.
VYpasHenue DiiHuTeiina. KpacHas
rpanwuia ¢orodrddexra.

Pemrenue 3ama4 no reme.

000CHOBaHNE
CBETA.

13.

DKCHepUMEHTATIBHOES
(hoTOHHO

TEOpUu

Oddext Komnrona. /laBnenue ceera.
CaoticTBa GoTOHA.
Penrenue 3amad mo reme.

60

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOLIUXCH
Tembl a5t H3zyyaembie Koa-Bo DopMmbl Meroanyeckoe DopmbI
CAMOCTOATCJIBHOI'O BOIIPOCHI JacoB CaMOCTOAT. o0ecrneyenne OTYETHOCTH
H3Yy4YCHUSA paﬁOTbl
Teopetnueckue 1.OcHOBHBIE PaGora c Yy4eOHo- Koncmexr,
OCHOBBI 3Tanbl pPa3BUTUS JUTEPaTypOH, | METOAUUYECKOE JIOKJIa,
BOJIHOBOM ONTHKHU | ONITUYECKUX CETBIO U PECcypcHOE | Mpe3eHTalus
TEOpUil. Wurepuer, | obecrieueHue
2.01paxkeHue u KOHCYJIbTAIM | JUCIUILIAHBI
MIPEIOMIICHUE 2 u, (m. 6.1, 6.2,
TIJIOCKUX npakTuyecku | 6.3)
AIEKTPOMArHuT € 3aJaHusl,
HBIX BOJIH. MOJITOTOBKA
JTOKJIaJIOB U
Mpe3EHTaNI
[TpoctpanctBenH | 1.YcnoBus Kouncnekr, | YuebOHo- Homamnee
as W BpeMeHHas | uHTepdepeHIo peleHue METOJUYECKOE | 3a7aHHE
KOTePEHTHOCTb. HHBIX 3aja4 U pecypcHoe
MakCUMYMOB U o0ecrieueHue
MUHHUMYMOB. 2 JTUCTTUTUTAHBI
2.UnTeppepome (m. 6.1, 6.2,
TPBIL 6.3)
IIpumMeHeHue
UHTEpPEepeHINN
Wntepdepentust | [lonstue 00 Koncnekr, | YueGHo- Jomaminee
ONTUYECKOU pelieHue METOJINYECKOE | 3aJJaHue
rojorpagum. 3a1a4 U pPECypcHOe
2 obecrieyeHue
TUCITUTITAHBI
(m. 6.1, 6.2,
6.3)
EcrectBennnii u | 1.Vron Koncmekr, | YueOHo- Jomaraee
noJIsIipu30BaHHbIA | bprocTepa. pelieHne METOIUYECKOE | 3aJaHHE
CBET. 2. JunTu4ecKa 3aja4 U  PECYpCHOE
g W Kpyroas 2 oOecrieueHue
MOJIIPU3ALIUSL. JUCIUTIAHBI
(m. 6.1, 6.2,
6.3)
Paccesnue cBeta. | 1.PaimeeBckoe 2 Koncnoexr YuyebHo- Joknan,




paccesiHue. METOJMYECKOE | MPE3CHTAIIHS
2.KomOuHaImon U pecypcHoe
HOE paccesiHue. obecrneucHue

JUCIUATLIAHBI

(m. 6.1, 6.2,

6.3)

6 | OcHOBBHI 1.®oTosddekr: Koncnekr, | YueGHo- Homarrnaee
KBaHTOBOM BHELIHUI, peueHue METOANYECKOE | 3aJIaHUE
OIITHKH. BHYTPEHHUH, 3a1a4 U pecypcHoe

BCHTHJIbHBI. obecrieueHue
2.00bpscHEHHE UCHUIIIUHEI
JIaBJICHHS CBETa (m. 6.1, 6.2,
Ha OCHOBE 6.3)
BOJIHOBOM u
dhoToHHOM 2
TEOPHHU.
3. PeHTreHoBCK
0¢ W3JIYYCHHE,
€ro  OCHOBHEIC
CBOMCTBA. 3aKOH
Mosznu.
4 .9ddekr
KomnTona.
Hroro 12

5. ®OHJ OLEHOYHBIX CPEICTB JUId TIPOBEJAEHMS TEKYLIEA W
MMPOMEKYTOYHOM ATTECTAIIAA O TUCIUATIJINHE

5.1. llepeyeHb KOMIETEHIMI € YKa3aHHEM 3TanoB UX (OPMHPOBaHHS B Mpolecce OCBOCHHA
o0pa3oBaTeIbHOM MPOrPpaMMBbl

Ko 1 HamMeHOBaHHe KOMIIETCHIMHA Jrtanbl GOPMUPOBAHUA

OIIK-1. CriocobeH npuMeHsTh 6a3oBble 3HaHUS B | 1. PaboTa Ha y4eOHBIX 3aHATHSAX.
obnactu  ¢usuko-maremaTnueckux U (uiam) | 2. CamocrosTenbHas padoTa.
€CTeCTBEHHBIX ~ Hayk B  cdepe  cBoeil
poeCCUOHATHHON IEATETLHOCTH

5.2. Onucanue mokasareJieid 1 KpUTepUeB OLEHMBAHUS KOMIIETEHI[UI HA PAa3JIMYHBIX 3TANAX UX
(popmupoBanus, onucaHue MKaJ OLeHUBAHUSA

Ouen | VYposeHb Oransl Onucanue Kpurepun | Ilkana

uBae | copmupo hopmupoBaHus TOKa3aTeNnen OIICHUBaH | OIICHUB

MbI€ | BAaHHOCTH ust aHus

KOMII

€TCHII

15971

OIIK- | ITopoross! | 1. Pabora Ha | 3HaTh OCHOBHBIE MOJEIHU 33Ja4 | JOKIand, IITkana

1 151 Y4eOHBIX 3aHATUSX | B paMKax JUCIHUIUIMHBI C | pelIeHHWEe | OLICHHWB
2. y4eTOM HX TpaHUI] 3aja4, aHus
CamocTosiTenibHasT | IPUMEHUMOCTH; nmabopaTtop | JOKJas
paboTa. YMETh IPaMOTHO HCIOJIb30BaTh HBIC a

8



B npodeccuoHaibHOM | paboTe, | Ilkama
NEeSTeNbHOCTH 0a30BbIC 3HAHUS | JOMAIIHEE | OICHUB
(yHIIaMEHTAJIbHBIX ~ Pa3/IeNioB | 3aJaHue aHus
MaTEeMaTHKH, co3/1aBaTh pelieHu
MaTeMaTHYeCKHe MOJIETTU s 3a/1a4
TUTIOBBIX PO ecCrOHATBHBIX [Ixana
3aJlad M UHTEPHpPEeTUpOBaThH OLICHUB
IIOJIyYEHHBbIE  PE3YJbTaThl C aHus
y4eToM IpaHull nabopa
MIPUMEHUMOCTH MOjIeJIel TOPHBIX
pabdor
[Txama
OLICHUB
aHusA
JIOMaIII
HEro
3a/laHu
s
[Iponsuny | 1. PabGora  Ha | 3HaTh OCHOBHBIC MojenH 3agad | nokian, | Ilkama
TBII Y4eOHBIX 3aHATUSIX | B paMKax JUCHHUIUIMHBI C | pELIEHHWE | OLICHHUB
2. y4eToM ux TpaHuIl 3ajad, aHus
CamocrosTenbHass | IPUMEHUMOCTH; nabopaTop | JOKIIaxa
paborTa. yYMETb TPAaMOTHO UCIIOJIb30BaTh HBIE a
B npodeccuoHanbHOM | paboThl,
JesTeNbHOCTH 0a30BbIe 3HaHUsA | goMarnHee | Illkana
(yHIaMEHTaJIbHBIX ~ Pa3/eyioB | 3aJaHHe, | OIICHUB
MaTeMaTHKH, CO37aBaTh | MMpaKTUYeC | aHUus
MaTeMaTHU4ecKue MOJIETN Kast pelieHn
TUTIOBBIX TMPO(EeCCHOHANBHBIX | MOATOTOBK | s 3a/1a4
3a/1ad U HMHTEPIPETUPOBATH a
MOJYyYEHHbIE  pEe3yJabTaThl C [xana
y4eTOM TPaHUI] OIICHUB
MIPUMEHUMOCTHU MOJIeIIen aHus
BJIA/IETh MeTOoaMHU nabopa
WCIIOIb30BAHUS B TOPHBIX
npodeccroHanbHOI pabor
EITENLHOCTH 0a30BBIX 3HAHUN IIIxana
dbyHIaMEHTANBHBIX — Pa3/eiioB OIICHUB
MaTeMaTUKUd I CO3JIaHMs aHus
MaTeMaTHUYeCKUX Mojienei Jomaiil
TUTIOBBIX TPO(HECCHOHATBHBIX HEro
3ajad M UHTepIpeTalnun 3a/1aHU
MOJYYEHHBIX PE3YyNbTaTOB C s
y4ETOM rpaHull [Txama
MPUMEHUMOCTH MOJIEJICH OLICHUB
aHus
MpaKTh
YECKON
MOATOT
OBKH




Ikasa u KpuTepum OLEHUBAHUS HANTMCAHMUS JOKJIAAA

YpoBHH OLICHHMBAHUA Kpurepumn oueHnBanus Banabl
. Ecnu ctynent oroOpaszun B noknane 71-90% BeiOpannoit | 8-10
Buvicokuii (omauuno) A p A a p
TEMBI.
. Ecnu crynent oroOpasuin B noxnane 51-70% BeiOpanHoi | 5-7
Onmumanvuwiii (xopouto) A p A a p
TEMBI
. Ecmu ctynenT oro6pasun B nokmnasne 31-50% BeiOpannoit | 2-4
Yooenemsopumenwvnoiii A p A A p
TEMBI
. | Eciu crynent oro6pasun B noxnazae 0-30% BeiOpannoit | 0-1
HeyooenemseopumenwvHuiii A p A A p
TEMBI
Hlkana u KpuTepuu olleHUBAHUS PellIeHUs 32124
YPpoBHU OLleHNBAHUSA Kpurepun oueHuBanusi Bbanbl
Bovicoxuit (omauuno) Ecau crynent pemnn 71-90% ot Beex 3amau 8-10
Onmumanvuwiii (xopowo) | Eciu cryaent pemun 51-70% ot Bcex 3a1au o5-7
Yoosenemsopumenvhwiii Eciu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyoosnemsopumenvuwiii | Ecnu crynent pemmit 0-30% ot Bcex 3a1a4 0-1
IlIkana u KpUTEPHHU OLICHNBAHMS MPE3EHTAIMHA
YPOBHH OLIeCHHBAHUSA Kpurepumn ouneHuBaHus basbl
. Ecnu crynent orobpasuin B npezentanuu 71-90% 8-10
Buvicokuii (omauuno) .
BBIOpPAHHOM TEMBI.
. Ecnu crynent otobpasuin B mpe3enrtanuu 51-70% 5-7
Onmumanvuwiti (xopouto) .
BBIOPAHHOU TEMBI
. Ecmu crynenT orobpasun B npezenTtaruu 31-50% 2-4
Yooenemsopumenwvnoiii .
BBIOPAHHOM TEMBI
. | Eciiu cryaent oto6paswi B pe3eHTamun 0-30% 0-1
Heyooenemseopumenvhuiii .
BBIOPAHHOM TEMBI
HIkaJjia oueHMBaHUS NPAKTHYECKON MOATOTOBKH
Kputepuu onenuBanus Baausl
1. mpakTHYecKoe 3aJJaHuE BBITOJIHCHO B YCTAHOBIICHHBINA CPOK C UCTIOIB30BAHUEM
pPEKOMEHIalluii TIPero1aBaTers;
2. TIOKa3aH BBICOKWH YPOBEHb 3HAHHS M3YYCHHOTO MaTepraa 1o 3aJaHHON TeMe,
3. yMeHHe ri1y0O0Ko aHaIM3UpPOBaTh MPobIeMy U JenaTh 0000Iaromue MpaKkTHKO- 8-10
OpPHEHTUPOBAHHBIC BHIBOJIBI;
4. pabota BeINoHEHa 63 OIMOOK U HEI0UETOB WM JIONYIIEHO He 6oJiee OHOTO
HeJoYeTa.
1. mpakTudeckoe 3aJlaHue BBIOJHEHO B YCTAHOBIIEHHBIM CPOK C HCIIOIb30BAHUEM
PEKOMEHIAIUN MPEno1aBaTeNs;
2. TOKa3aH XOPOIIMA YPOBEHb BIAJEHUS W3YUYCHHBIM MaTepUaIoM IO 33aJaHHOU
TEME, 5-7
3. pabota BBHIMOIHEHA MOJHOCTHIO, HO JOMYIIEHO B HEH:
a) "He Oosiee oHOM HETpyOOH OMMOKH U OJHOTO HETOYeTa
0) win He OoJee TBYX HEJAOYETOB.
1. mpakTuyeckoe 3aJaHHE BBINOJIHEHO B YCTAHOBJICHHBIH CPOK C YaCTHYHBIM
MCIIOJIb30BaHNEM PEKOMEH AN MPET01aBaATENs; -
; 2-4
2. TPOJEMOHCTPUPOBAHbl MHHHMAJIbHbIE 3HAaHUS [0 OCHOBHBIM TeMaM
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W3Y4EHHOTO MaTepHaa.

1. uwncno ommOOK M HEZOYETOB MPEBOCXOAUT HOPMY, IPU KOTOPOH MOXKET OBbITH
BBICTABJICHA OILIEHKA «Y/JIOBJICTBOPUTEIILHO» HIIU €CIIU MPABUIBHO BBITOIHEHO
MEHEE IIOJIOBUHEI 3aJaHUsI; 0-1

2. eciy OOy4Yaroluiics HE MPUCTYNANl K BBITIOJIHEHUIO 33/IaHUSI WIH TPABUIBHO
BBHINIOJTHII He Oosiee 10 pOIeHTOB BCEX 3aJaHMIA.

5.3. TunoBbie KOHTPOJbHBbIE 33/IaHUSl WJIM HMHbIE MATEPUAJIbI, He00OXOAHMBbIEe Jf1 OIEHKH
3HAHUN, YMEHHH, HaBHIKOB M (MJIHM) ONbITA [AeATEJbLHOCTH, XAPAKTEPU3YIOIUMX ITANbl
(opMupoBaHus KOMIIETEHINI B poLiecce 0CBOeHHs 00pa30BaTeILHON NPOrpaMMBbl

IIpumepHBIe BONPOCHI /IS TECTOBBIX 3a/IaHU
1. BO3MOXHO J11 MTOJIHOE OTPa)KEHUE CBETA MPH MaJJeHUU CBETOBOT'O MMy4YKa U3 BO3yXa B BOLy?
1) nonHOE OTpaXkK€HNUE HEBO3MOMKHO
2) BO3MOXXHO, MPY yIJie MafeHusl 00JbIIe MPeAeTbHOTO
3) BO3MOXKHO, B JTFOOOM ciIy4ae
2. IIpeamer pacnosnoxeH B (hOKaIbHOU MIOCKOCTH PacCEUBAIOIIEH JIMH3BI C (POKYCHBIM PACCTOSIHUEM -
1.2 m. Paccrostnue oT npeamera 10 U300paXKeHHs COCTaBIISIET:
1)0.3 ™M
2)0.6 m
3)12wm
3. Mudpakuunonnas pemerka umeet 100 mrpuxoB. C ee MOMOIIBIO MOKHO HAOII0IaTh OTIEILHO JIBE
JIUHUY CTIEKTpa C IJIMHAMU BOJH A1 = 560 HM 1 Ap = 560.8 M, HaunHAs ¢ MaKCUMYyMa TOPSIKA:
1)5
2)7
3)2

IIpuMepHBbIii BADHAHT NPAKTHYECKOH padoThl

1. B oyeHb TOHKOH KJIMHOBHJHOW IUIACTUHE B OTPaKEHHOM CBETE€ NPU HOPMAJIbHOM NaJeHUH
HabmoaTcs MHTep(EepeHIIMOHHbIE MOJ0Chl. PaccTosHue MeXIy COCEJHUMH I0J0CaMU 5 MM.
Haiitu yroa (B cekyHaax) MexXIy I'paHsAMM IUTACTHHBI C MOKa3areiaeM mnpenomsenus 1,5. J[nuna
BOJIHBI ITajiatoiero ceera 4 = 580 HM.

2. Ha pemetke, nmetoniei 200 mtpuxoB Ha 1 cM, IPOMCXOIUT JUQPPAKLUSA CBETA C IJIMHOMN BOJHBI 4 =
500 HM. DKpaH pacmojoXkeH B 3 MeTpax oT pemeTkd. Ha kakom pacCTOSTHUM HAaXOJATCS Ha SKpaHe
1300pakeHus HyJIE€BOTO U MEPBOTO MOPSAKOB?

IIpumepHbIe 3a1aHUA VISl TPAKTHYECKOH MOATOTOBKH
WneanpHas onrTHdecKkass CUCTEMA.
3aKOHbI T€OMETPUUECKOUN ONTHUKH.
dopMyina JINH3BL.
KapnuHanbHble 351eMEHTHI HACATBHONW ONTHYECKON CUCTEMBI.

el oA

IIpumepHBIe BOIPOCHI K IK3aMeHY
[Tosocs! paBHOM TOJIIMHBI U paBHOTO HakJIoOHA. IHTEppepoMeTpHI.
Hudpaxius csera. [Ipunuun Ioiirenca-dpenens. 3oub1 OpenHens.
Hudpaxius Openens (Ha KpyrjaoM OTBEPCTUU U KPYTJIOM JIUCKE).
Hudpaxius Opaynrodepa (Ha ogHOH 1ienu, Ha AUPPAKIIUOHHON PEIeTKe).
OcCHOBHBIE XapaKTEPUCTUKH TU(GPAKIIMOHHON pEIIeTKH.
Hudpaxius peHTreHOBCKOro n3nydenus. ®opmyna Bynsda-bparra.
['eomeTprueckas onTrKa Kak MpeaeTbHbIA cydaid BOJTHOBOW onTUKU. OCHOBHBIC TOHATHA (JTyY,
IIapaKCUAJIbHBIE ITYYKH, UJI€AJIbHAsL ONTHYECKAsl CUCTEMA, CONPSKEHHBIE TOUKH ).
8. [Ilpenomnenue mydeit npu3Mon, chepruiecKoi rpaHuIiel pas3aena IByX cpe.

NookrownE

11



9. Onrtuueckas cuia JUH3BI.

10. ®opmyna TUH3HL.

11. T'maBuble U QoKanbHbIE MI0CKOCTU. ONTHYECKUE MPUOOPHI - JIyTa, MUKPOCKOI, 3pUTEIbHAS
TpyOa. YBenuuenue. [lpenen paspemieHus (JIMHEHHBIN, YIIIOBOM).

12. Tlonspuzarus cBeta. [lonsipuzaTopsl 1 aHaIM3aTOPBL. 3aKOH Masroca.

13. JiBoiiHoe nyuenpenomiienue. JlydeBbie MOBEpXHOCTH B OJJHOOCHBIX MOHOKPHUCTAJIIAX.

14. JTucnepcus cBera. MeToabl ornpeieeHusi CKOPOCTH CBETA.

15. ®a3oBas u rpynnoBas CKOpOCTb.

16. DnektpoHHas (KjacCUYecKas) TEOpHsl TUCIICPCHH.

17. DxcnepumeHnTaabHOE 000CHOBAHKE CHEIMATBHON TE€OPUN OTHOCUTENLHOCTH (OTIBITHI
Maiikenbcona-Mopiu, @u3zo, Taynca).

18. Dddexr Jomnepa.

19. Tennooe uznyuenue. 3akoH Kupxroda, 3akon cmemenust Buna, 3axon Credana-bonbiumMana.

[IpuMepHbIe TeMbI 10KIa10B
1. KomOuHanmoHHOE paccesHHe CBETa.
2. Omnruueckas ronorpadus: Gpu3ndecKkre NPUHIHITE U TPUMEHEHHUE.

5.4 Meroauyeckue mMaTepuaJibl, ONpelesiloliie INMPOULeAyPbl OLEHUBAHMS 3HAHUM, yMEHMH,
HABBIKOB H (WJHM) ONBITA [JEATEJBHOCTH, XAPAKTePH3YOIIHMX IJTanbl (OPMHUPOBAHHUSA
KOMITeTEeH LU

ConocTaBUMOCTb PEHTHHIOBBIX IOKa3aTeled CTyIeHTa MO pa3HbIM AMCLUIUIMHAM U OalIbHO-
PEUTHUHIOBOM CHCTEMbI OLIEHKM YCIEBA€MOCTH CTYAEHTOB OOECIIEUMBACTCS HPHUHITUEM €IUHOTO
MEXaHU3Ma OLIEHKU 3HAaHUH CTYIEHTOB, BBIPQXKEHHOro B Oajuiax, coriacHo koropomy 100 GamioB —
3TO IOJHOE YCBOEHHWE 3HaHWM M0 yueOHOW AMCLUMILIMHE, COOTBETCTBYIOIEE TPEOOBAaHUAM yuyeOHOU
IIPOrPaMMBI.

MaxkcruMaiabHbIA pe3yabTaT, KOTOPBIA MOXKET OBITh JOCTUTHYT CTYJEHTOM I10 KaxaoMy U3 biokos
peiitunroBoii ouenku — 100 6annos.

OTtBeT oOydwaromierocss Ha 3K3aMEHE OLIEHHMBaeTcsl B OaylaXx C y4eTOM MIKaJlbl COOTBETCTBUS
PEUTHHTOBBIX OLEHOK MATHOAIIBHBIM OLIEHKaM.

B 3aueTHO-3K3aMEHAlIMOHHYIO BEJIOMOCTb M 3aUY€THYIO KHUXKY BBICTABISIOTCS OLIGHKH IO
NATUOAITBHOM 1IKaJie U peHTHUHIOBbIE OILICHKH B Oasuiax.

[Ipy nonmyyeHUM CTYJEHTOM Ha DHK3aMEHE HEY/IOBJIETBOPUTENbHON OLIEHKH B BEIOMOCTh
BBICTABJISIETCSl PEUTUHIOBas OlleHKa B Oanax (MeHblue 40 0anioB), COOTBETCTBYIONIAS (PAKTUYECKUM
3HAHUAM (OTBETY) CTYJICHTA.

Kputepun oueHkd 3HaAHMHA CTYAEHTOB B paMKax KaXKAOH y4eOHON IUCHMIUIMHBI WIM TPYII
JUCIUIUIMH BBIpAaOATHIBAIOTCS MPEMOAABATENsIMU COTJIACOBAaHHO Ha Kadeapax YHHUBEPCUTETa HUCXO/s
u3 TpeOOBaHUI 00pa30BaTENbHBIX CTaHIAPTOB.

Ixkana oneHUBAHUA YK3aMeHa.

Kpurepuu onenuBanus Banabl

[TonHbIe ¥ TOYHBIE OTBETHI Ha JBa BOMPOCA DK3aMEHAIMOHHOTO Omiiera. 21-30
Bepnoe pemenue 3agaun. CBOOOIHOE BJIaJICHUE OCHOBHBIMUA TEPMHUHAMH
U TIOHATUSMH Kypca; TMOCIEI0BaTeIbHOE W JIOTUYHOE U3JI0KEHUE
MaTepuajga Kypca; 3aKOHYCHHBIC BBIBOJBI MW OOOOIIECHUS TIO TeMe
BOIPOCOB; HCUEPIIBIBAIOIIME OTBETHI HA BOMPOCHI IIPH CJlaue IK3aMEHA.

[TonmHbIe ¥ TOYHBIE OTBETHI Ha J[Ba BONPOCA HK3aAMEHALIMOHHOTO Ouiera. 14-20
3HaHHE OCHOBHBIX TEPMHHOB M MOHSATHH Kypca; IOCIEIOBATEIHFHOE
U3JIOKEHWE MaTepuaia Kypca; yMeHHe (OpMYIHpOBATh HEKOTOPHIE
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Kpurepun onenuBanns

Banasl

0606H_IeHI/ISI 10 TEMC BOIIPOCOB; AOCTATOYHO ITOJHBIC OTBETHI Ha BOIIPOCHI
IIpH CJ1a4C DK3aMCHaA.

[TonmHBIN ¥ TOYHBIA OTBET Ha OJUH BONPOC 3K3aMEHALMOHHOTO OWJeTa.
Y IOBIETBOPUTENBHOE 3HAHME OCHOBHBIX TEPMHUHOB U IIOHATUH Kypca,
YIOBJIETBOPUTEIIBHOE 3HAaHUE M BIAJCHHE METOJAaMU U CPEACTBAMH
pelleHns  3ajady; HENOCTATOYHO  IIOCIEAOBAaTENbHOE  U3JI0KEHUE

MaTtepuanga Kypca, yMeHHe (HOpMYIHUPOBATh OTIEIbHBIC BBIBOJBI U
0000IIICHHS TIO TEME BOIIPOCOB.

8-13

OTBGT, HC COOTBeTCTByIOH_II/Iﬁ BBIICYKA3aHHBIM KPUTCPUAM BbBICTABJICHUA

OLIEHOK.

HToropas mkaJja BbICTABJEHHUA OLeHKH IO AMCHUIINHE.

OrneHka mo 5-0aymIbHOMI Ouenka o 100-0amasHOM
CHCTEME cUucTeMe
OTJINYHO 81-100
XOPOIIO 61 - 80
YJIOBJIETBOPUTEILHO 41 - 60
HEYIOBJIETBOPUTEIHEHO 0-40

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHHUIIJIMHbI
6.1. OcHoBHas JiMTEpaTypa

1. Cagennes, U. B. Kypc pusuxu. B 3 1. Tom 2. DnekrpuuectBo. Konedanus u Bonabl. BomHnoBas

onrtuka : ydeOHoe mocobue s By3oB / M. B. CaBenbeB. — 7-e¢ u3a., crep. — CaHKT-
[etepOypr : Jlanb, 2022. — 468 ¢. — ISBN 978-5-8114-9096-7. — Tekct : 31eKTpOHHBI# //
Jlanb : anexTpoHHO-OmMOMMoTewyHass cuctema. — URL: https://e.lanbook.com/book/184164
(mara obpamenus: 22.06.2023). — Pexxum goctyma: 1jisi aBTOpU3. TOIB30BaTENEH.

2. Jlanncoepr I'.C. Ontuka: yuye0. mocobue ans By3oB / I'. C. Jlamacbepr. — 6-e u3g. - M.:
®uzmatiut, 2003. - 848c. — TekcT: HemocpeACTBEHHBIH.

3.

Jlanncoepr, I'. C. Ontuka : ydyebHOoe mocobue : Jlns By3oB. / JlanacGepr I'. C. - 6-e u3g. ,
crepeotr. - Mocka : ®U3MATIIUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Tekcr :
anektponusit  //  OBC  "Koncynmprant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785922103145.html (nara oopamienus: 22.06.2023).
- Pexxum focTyma @ 1mo moarnucke.

4. Komkun, H.M. Onruka: nexunoHHsld Kypc: yueb. mocodume / H. M. Komkun, E. H.
Bacunpunkosa, H. H. bapa6anosa. - M.: MI'OY, 2015. - 128c. — TekcT: HemoCpeCTBEHHBIH.

5. HUponos, N.E. 3agaun o obmieit pusuke: yaed. mocodbue ans By3oB / U. E. Uponos. - M.: Hayka,
2007. - 368c. — TekcT: HenmocpeICTBEHHBIH.

6.2. lonotHUTEIBLHAS JIATEPATYPA

1. Anemxesud, B.A. Onrtuka [Tekct]/B.A.Anemkesud - M.: ®@usmarnur, 2010.

2. byrukos, E. M. Ontuka : yyeOHoe nocobue / E. U. byrukoB. — 3-e u3a., pon. — CaHKT-
[MerepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-1190-0. — Tekcrt : 37aeKTpOHHBI# //
Jlanb : anmexTpoHHO-OMONHMoTeyHas cuctema. — URL: https://e.lanbook.com/book/210761
(mara obpamenus: 22.06.2023). — PexxuMm goctyma: 1jisl aBTOpU3. TIOIB30BaTENEH.

3. byrukos, E.W. Onruka : yue6.mocodue / E. M. Bytukos. - 3-e uzn.,nomn. - CII6. : Jlans, 2019. -
608c. — TekcT: HEMOCPEACTBEHHBI.

4.

Bacuwmbunkosa, E.H. OnementapHas  (msuka:  CrpaBOYHUK:ONpECNeHUs  (PU3HIECKUE
BEJTMUMHBIL,3aK0HbL,cripaBounble Tabmikl / E. H.. Bacunmebunkosa, H. Y. Komkwn. - Mocksa : Ctonerue,
1996. - 304c. — TekcT: HemoCPEACTBEHHBIH.
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https://e.lanbook.com/book/210761

5. Bombkenmreitn B.C. COopHuUK 3a71a4 110 001meMy Kypcy Gu3uku: yued. mocodue s BTy30B /
Bompkenmreiin B.C. - 12-e wu3g.ucmpaB. - M.: Hayka, 1996. - 400c. — Tekcr:
HEMOCPEACTBEHHBIH.

6. T'omxaes, H.M. Ontuka: y4e0. nocodue ans By3os / H. M. 'omxaes. - M.: Beicun. mk, 1977. -
432c. — TeKCT: HeMOCPEICTBEHHBIH.

7. Komkun, H.M. Onruka: nekuuoHHb Kypc : yueO.mocodme / H. M. Komkwmn, E. H.
BacwipuukoBa, H. H. Bapa6anosa. - M. : MI'OVY, 2015. - 128c. — TekcT: HeMmOCpeACTBEHHBIH.

8. Casenwes, W. B. Kypc obmieit ¢gusuku : yueOHOE mocoOme isi By3oB : B 5 Tomax / U. B.
CaBenbeB. — 6-¢ u3j., crep. — Cankr-IletepOypr : Jlans, 2022 — Towm 4 : Bonasl. Ontuka —
2022. — 252 ¢. — ISBN 978-5-8114-9198-8. — TekcT : ameKkTpoHHBIH // JIaHb : 37€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/187737 (mara oOparieHus:
22.06.2023). — Peskum mocTyma: i aBTOPH3. MOJIb30BaTEEH.

9. Caxapos, [I.1. Coopuuk 3anad no ¢usuke: aus By3oB / [I. . Caxapos. - 13-e uzn. mom. - M.:
Omnukce 21 Bek, 2003. - 400c.- TekcT: HenOCPEICTBEHHBIM.

10. Coopuuk 3amau mo oOmeMy Kypcy (HU3UKM : ONTHKA : yded. mocobue ans By30B / yueO. ;
CuByxun /[I.B.,pen. - 4-e usn.,mepepab.u gom. - M. : Hayka, 1977. - 320c. — Tekcrt:
HEINOCPEICTBEHHBIMN.

11. CuByxun, [I.B. O0mmii xkypc ¢usuku [Tekct]: onTuka: y4eO. mocobue s By30B / yueO.
Cuyxun J1.B. - M.: Hayka, 1980. - 752c.

12. CuByxun, 1. B. O6uwmii kype ¢pusuku: YueOHoe nocodue / CuByxus /1.B., - 3-e uzzn. - Mocksa
:OU3MATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1. - Tekcr : snextponsbii. - URL:
https://znanium.com/catalog/product/944794 (mara oOpamenus: 22.06.2023). — Pexum
JOCTYTA: 110 TIOATIHCKE.

13. CuByxumn, J. B. O6muit kypc pusuxu. T. IV. Ontuka Yueb. nocoOue : [y By30B. / CUBYXHH
. B. - 3-e m31. , crepeort. - Mocksa : DU3MATIIUT, 2002. - 792 c. - ISBN 5-9221-0228-1. -
Texct : anextponnsiii / ObC "Koncynbrant cryaenrta" : [caitT]. - URL :
https://www.studentlibrary.ru/book/ISBN5922102281.html (nara obparmienus: 22.06.2023). -
Pexxum gocTyna : 1o mojmnucke.

6.3. Pecypcobl mnHGOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « UHTEepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snexkrponHas oubmuoteka http://elibrary.ru

7. METOAUYECKHE YKA3AHUS 110 OCBOEHUIO JJUCIUIIJINHBI

1. MGTOI[I/I‘IGCKI/IG PEKOMCHAAUU 1O MOATOTOBKE K IMPAKTUICCKUM 3aHATHUAM.
2. MGTOI[I/I‘IGCKI/IG PEKOMCHAAIUU 110 Opra”Hnu3annuu CaMOCTOSITCIIEHOM pa6OTLI o JUCHUITIIIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MH AJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUTIJIMHE

JIMIeH3uOHHOoe nmporpammMmHoe o0ecneuenne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmannoHHble CIPABOYHbIE CUCTEMBI:
Cucrema TAPAHT
Cucrema «KoncyasranTlLmrocy

IIpodeccronanbHbie 6a3bl TaHHBIX
fgosvo.ru — IMTopran PenepallbHBIX TOCYIaPCTBEHHBIX 00Pa30BATENBHBIX CTAHAAPTOB BHICIIETO 0OPA30BAHMS
pravo.gov.ru - OgunuansHbei HHTEPHET-NIOPTAJ IIPABOBOH MHGOPMAILINU
www.edu.ru — @enepanbHblil moptan Poccuiickoe 006pa3oBaHue

CB000HO pacnpocTpaHseMoe MPOrpaMMHOE 00ecieyeHnEe, B TOM YHCIIE OTEYECTBEHHOTO ITPOU3BO/ICTBA
OMC Ilneep (nst Bocpou3BeeHUsI DIEKTPOHHBIX YueOHbIX Monyieit)
7-zip
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Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

MatepuanbHO-TeXHIHYECKOe obecriedeHre TUCIMILIMHBI BKIIIOYaeT B ceOs:

- y4eOHble ayIUTOPHH IJIsl IPOBEOCHUS YYeOHBIX 3aHATHH, OCHAIICHHBIE O0OPYHOBAaHHEM M TEXHHYESCKHUMHU
CpencTBaMu  OOYYCHHS: yaeOHOIT MeOenpio, IOCKOH, JIEeMOHCTPAIIOHHBIM 00OpYIOBaHHEM, MEpCOHATHHBIMH
KOMIBIOTEPaMH, IIPOCKTOPOM;

- TIOMEWICHWSA [UIi CaMOCTOSTENbHONH pabOTHl, OCHAIICHHBIE KOMIIBIOTCPHOW TEXHHKOH C BO3MOKHOCTBIO
HOAKIIIOYEeHHEM K ceTH «HTepHeT» U 00ecIeueHueM JOCTYIIA K IIEKTPOHHON HHQOPMAIIMOHHO-00pa30BaTeIbHOM cpere.
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