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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.0.30 BeegeHue B hOTOHUKY

1. Kog u HaumeHoBaHMe HanpaBneHus noarotoBku: 12.03.03. omoHuka u
onmouHgopMmamuka

2. Mpodunb noarotoBkn: PomoHUKa U 0rMouUHpopMamuka

3. KBanudmkauma BbinycKHUKa: bakasiasp
4. dopma obyyeHuUA: oyHas

5. Kacbegpa, oTBevaloLwas 3a peanmsauuio QUCUUNINHBLIL: kKaghedpa onmuKu U
CNeKmpocKonuu

6. CoctaBuTtenu nporpammbl: BosropbkoBa EkaTtepuHa AnekcaHapoBHa, kaHoudam
cbusuKo-Mamemamu4eckux Hayk, doueHm: pesuesa VpuHa [eHHadbesHa, kaHoudam
¢bU3UKO-MamemMamu4yecKkux Hayk, OOUeHmM

7. PekomeHpgoBaHa: HMC gbusuyeckozo gp-ma Bl'Y npomokos1 Ne 6 om 04.06.2025 2.

8. YuebHbIin roa: 2026/2027 CemecTp(-bl): 4



9. Llenu 1 3agaym y4e6HOM AUCLIMNIIUHDI:

Llensimu oceoeHusi y4ebHoU QucyuniuHbl S8/9H0MCS; HavYanbHoe npodeccmoHanbHoe
OpPUEeHTUpOBaHME  CTyaeHToB, obydalowmxcsa no  HanpaeneHuto  "®OToHMKa M
onTomHdopmaTuka", dopmmpoBaHmne npodeccruoHanbHbiX KOMNETEHUNA B obnactn usnkm
NPOCTENLLIMX ONTUYECKUX SIBMIEHUN, NEXalmx B OCHOBE MHOMMX MNpubopoB M YCTPOWUCTB
JPOTOHUKM.

3adayu y4yebHoU OuCUUMNIUHBI:

- U3y4UTb WUCTOPMIO M 3Tanbl pPas3BUTUHA, OCHOBHbIE [OOCTMXKEHUSI COBPEMEHHON
OTOHMKM, a Takke (U3MYECKME OCHOBbI Pa3BUTUS TEXHUKM W TEXHOMormn B obnactu
POTOHUKY;

- N3y4nNTb YCTPOWUCTBO rnasa kak 6uogoToHHOro npubopa;

- OBflageTb MeTogamMum MaTeMaTUYECKOro aHanmsa U MOoLENMPOBaHNSA B UHXEHEPHOWN
AEATENbHOCTU, CBA3AHHOW C (POTOHHBIMW TEXHONOrMAMKN 06paboTkM MHGOPMaLUnK.

10. MecTo yuyebHOM ancumnnuHbl B cTpykTtype OOI: o6sa3aTtensHasn YacTtb 6noka b1.

11. KomneteHumn oOGyuarowerocsi, dopmMmupyemble B pe3ynbTate OCBOEHUSs
AUCLUMNIINHBI:

Koa HasaHune Koa(bt) NHankaTop(bl) lMnaHupyemble
KoMneTeHumm pesynbtaTbl 06yYeHus
Or1K-1 CnocobeH OrK-1.1 MpumeHsieT 3HaTb: NPUHUUNBI
NPUMEHATb 3HaHWSA NPUMEHeHNs 3HaHNA
€eCTeCTBEHHOHay4H €CTECTBEHHbIX | eCTECTBEHHbIX HayK B
ble n HayK B NHXEHEPHOW MpakTuKe.
obLenHxeHepHble UHXEHEPHON | YMeTb: NPUMEHSTb 3HaHUA
3HaHWNA, MeToabl npakTuke €CTEeCTBEHHbIX Hayk B
MaTtemaTU4yeckoro NHXXEHEPHOW NpaKTUKe.
aHanusau BnapeTsb: 3HaHUAMMU
MOAENMPOBaHUs B €CTECTBEHHbIX Hayk,
NHXXEHEPHOM NpPUMEHAEMbIMU B
AEeATENbHOCTMH, NHXXEHEPHOW NpaKTUKe.
CBAA3aHHOM C
OTOHHBLIMMU
TEXHOMOrnAMU
0bpaboTkn
MHopMauuu,
NPOEKTMPOBAHNEM,
KOHCTpYyMpoBaHUeM
N TEXHOSTOMNAMM
npoun3soacTBa
3N1EMEHTOB,
npubopos 1 cuctem
POTOHUKKN U
ONTOMHGOPMaTUKN
MK-2 CnocobeH K MK-2.1 MpoBoant 3HaTb: MNpPUHUMMbLI  MOUCKa
aHanunsy NMOUCK HAY4YHO- | HAYy4YHO-TEXHNYECKON
noctaBfieHHON TeXHUYEeCKoN nHdopmMauum ansa
3agayv WHdopMauuun | onpegerneHns Komnriekca
nccnegoBaHum B ans TpeboBaHnn K
obnactn oToHMKN onpegeneHusa | paspabaTbiBaeMOMy OMTUKO-
n Komrekca 9NEKTPOHHOMY Npnbopy.
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ONTOMHOPMATUKN

TpeboBaHUn K | YMeTb: MNpoOBOAUTbL  MOWUCK
paspabaTbiBaeM | Hay4YHO-TEXHNYECKOM
OMY OMTUKO- NHdopMaLmnn ans
3NEKTPOHHOMY | onpefeneHus KoMnnekca
npunbopy TpeboBaHwui K
paspabaTtbiBaeMoOMy ONTUKO-
3NEeKTPOHHOMY npunbopy.
BnapeTb: HaBblkamu noucka
Hay4YHO-TEXHNYECKOM
nHdopmauum ansa
onpegeneHns Komnnekca
TpeboBaHui K
paspabaTbiBaeMOMY OMNTUKO-
9NEKTPOHHOMY Npnbopy.
MK-2.2 Mpounssoaunt 3HaThb: UCXodHble
aHanua TpeboBaHNA K napameTpam
NCXOOHbIX paspabaTbiBaeMoOro OnTUKO-
TpeboBaHUN K | aNeKTPOHHOro npubopa.
napametpam | YMeTb: MpoBOAUTb aHanus
pa3pabaTbiBaeM | UICXogHbIX  TpeboBaHuM K
Oro onTuKo- napameTpam
9NEKTPOHHOro | paspabaTbiBaemMoro ONTUKO-
npudopa 3neKTpoHHoro npubopa.

Bnapetsb: HaBblKamK
aHanusa NCXOAHbIX
TpeboBaHn K nNapameTpam
paspabaTbiBaeMoOro OnTUKO-
3NeKTpoHHOoro npubopa.

12. O6bemMm AgucumnnuHbl B 3a4YeTHbIX eauHuuax/yac.

rnnaHom) — 6/216.

CDopma npome)l(yTquoﬁ aTTeCTaumn. 3K3ameH

13. Bugbl y4ye6Hon paboThbl:

(8 coomeemcmeuu ¢ y4yebHbIM

TpyaoeMKoCTb
Bua y4ebHon paboThbl Mo cemecTpam
Bcero 4

AyanTOpHbIE 3aHATUS 118 118

nekunmn 68 68

B TOM Yucne: npakTu4eckue 34 34

nabopaTopHble 16 16

CamocTtosaTenbHasa paboTa 62 62

dopma NpoMeXyTo4HON aTTecTaumm 36 36
9K3aMeH

WToro: 216 216




13.1 CopepxaHme AUCLUMNIIUHDI:

n/n

HaumeHoBaHue
pasgena
ONCLUMIUHBI

CopaepxaHue pasgena aucUMninHbI

Peanusauus
pasgena
OUCLMMNINHBI C
NMOMOLLIbIO
OHMNanH-Kypca,
QYMK *

1. Jlekunn

BBeneHune

Mpeamet u 3agayvn Kkypca. Mctopmna passutus
POTOHMKK. JTanbl pasBuUTUS POTOHUKU B
Poccun. TepmnH «PoToHUKa». POTOHMKA, Kak
obnactb Haykm n TexHuka. OnTomHdopmaTUka.
OcCHOBHbIE OOCTUXKEHUS COBpPEMEHHON
doToHMKM. Ponb onTukn B OTOHUKE U
ONTOUHGOPMATUKE.

BeeneHwue B
BOJTHOBYHO
OMNTUKY

MocTynaTsl BOJTHOBOW OMTUKMN.
MoHoxpomaTtnyeckme BoOfHbl.  KomnnekcHoe
npegcraBneHne wn ypasHeHuwe [enbmronbua.
OnemMeHTapHble BOSHbI:  NflOCKkas  BOJMHA,
cthepuyeckada BonHa. lNpubnmxkeHne dpeHensd
ana  cgepudecknx BOMH: napabonoungHas
BonHa. MNMapakcnanbHble BosiHbl. CBA3b Mexay
BOSITHOBOW M reOMeTPUYeCcKOM  OMNTUKOMW.
YpaBHeHMe 3KMiKOHana. BonHoBowm naker.
pynnoBaa ckopocTb BonHoBoe ypaBHeHuWe.
MHTEHCUMBHOCTb, MOLLIHOCTb U 3HEPTUs BOSIHbI.

JlyyeBas ontuka

MoHaTHe nyda. [locTynatbl SiydeBOW ONTUKM.
[MokasaTenb npenoMneHus BeLlecTBa.
MpuHuun ®epma. 3aKOHbl rEOMETPUYECKON
ONTUKWN. 3akoH NPAMOSIMHENHOIO
pacnpocTpaHeHna cBeTa. [eomeTpuyeckas
TEHb. PacnpocTtpaHeHue cBeTa B
HEOOHOPOOHbIX cpegax c nnaBHO
N3MEHSIIOLLMMCS MOoKasaTeneM npesioMieHus.
YpaBHeHne ny4da. 3aKOH OTpaXeHus cBeTa.
3akoH npenomnenns  ceeta  (CHenna).
MpuHuMn obpaTMMOCTM CBETOBOrO  My4Ka.
Ycnosua ans MNBO.

JlyueBas
onTuka n
OCHOBHbIe
onTuyeckme
3NEeMEHTBI

3epkano. lNnockoe 3epkano, napabonuyeckoe
3epkano. Jdnnuntudeckoe WU cepudeckoe
3epkana. Xoa nyden. [NapakcmarnbHble nyyn,
oTpaxeHue oT cdepuyeckmx 3epkan. JIMH3bI.
Xoa nyden. [BogkoBbinyknaa nuH3a. Bugbl
cobuparwmx paccemBarowmx InMH3. ToHKas
NWH3a: MNOHATME, ONTUYECKUA LEHTp ¢
dokanbHaa nnockocTb. Xog nyda 4epes
ONTUYECKMUI LeHTP. Xoa ny4den B cobupatoLlemn
nuHse. Xopn nyven B paccemBaroLllen NNH3e.
MocTpoeHne wn3obpakeHusi B TOHKOW JMH3e.
Cobupatowwasn nuH3a: JencTBuTenbHoe
n3obpaxeHne TOYKM W NpeameTa; MHUMOE
n3obpaxxeHne TOYKM M NpeameTa; npegMeT B

https://edu.vsu
.ru/course/view
.php?id=21005



https://edu.vsu.ru/course/view.php?id=21005
https://edu.vsu.ru/course/view.php?id=21005
https://edu.vsu.ru/course/view.php?id=21005
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dookanbHoOn NNOCKOCTMW. Pacceuatowlas
NMH3a: MHUMMOE un30bpaxeHne TOYkM W
npegmeta. Abeppaumm OMNTUYECKUX CUCTEM.
Cdpepnyeckasn  abeppaumnsa.  ActurmaTtuam
HaKMOHHbIX  MYYKOB U  KpMBU3HA  MONS
n3obpaxeHus. Koma. Aunctopcus.
XpomaTtmnyeckasa abeppaumsi.

5 a3 CtpoeHue rnasa. Akkomogaums. Yron 3peHus.
yenoseka, kak | PacctosHue Hauny4Lwero 3peHus.
ONTUYECKNI Bnunsopykoctb n  pganbHo3opkocTb. Ob6was
WHCTPYMEHT U | KapTuHa doTonpoleccos, obecnevnBaroLmnx
“ycTponcTeo” 3puTenbHOEe BOCMpUSATME MHAOPMaLUM MO3roM
¢OTOHMKM yernoBeka OnTtnyeckne npunbopsbl.

HeBoopyxeHHbln rna3. Jlyna. Mukpockon.
Tpy6a Kennepa. Tpyb6a Nanunes.

6 Havana MaTpuyHbIn MeToq pacyeTa UeHTPUPOBaHHOM
LEeHTPUPOBAHH | ONTUYECKOM CUCTEMbI. MaTpuubl ONTMYECKOro
bIX OMTMYECKUX | NPOMEXYTKA, MNPENoMASALWEN MOBEPXHOCTH,
cucTem oTpaxatoLlen NOBEPXHOCTW. MaTpuua

npeobpasoBaHNA TONCTOM M TOHKOW JIMH3bI.
KapavHanbHble TOYKM ONTUYECKOW CUCTEMBbI.
MaTtpuua npeobpasoBaHus nyya
NPOM3BOJSIbHBIMWU NIOCKOCTAMM.

2. NpaKkTu4yeckmne 3aHATUA

7 OnTnyeckas OnTtnyeckas cuctema rnasa. KapavHanbHble
cucTema - rnas | To4KM OMTMYEeCKOM cucTembl rnasa. Pacuér
yenoseka KapAWHanbHbIX TOYEK ONTUYECKOW CUCTEMbI

rmasa no dopmyne A.ll. OmutprneBa u
MaTPUYHbIM METOLOM.

8 AHomanuu OcCHOBHble HefocTaTkM ONTUYECKOW CUCTEMDI
pedpakumm rmasa (muonus, runepMmeTponunsa) u  Ux
rnasa yCTpaHeHune. Yron 3peHusl, OCTpoTa 3peHus.
yernoaeka Cesasb mexagy Humun. OnpegeneHne OCTpOTbI

3peHusi. MNMpeagen paspelleHus rnasa.

9 CtpoeHne Manoykn n KONBGOYKM CBETOYYBCTBUTENbHbIE
ceTyaTkm KneTtkn cetdyatkn. CTpoeHue narnoyku, porsb
rnasa, BMAbl | pogoncuHa n peTuHans. MexaHu3m
CBETOYYBCTBUT | 0Opa3oBaHnsa hoTOpeLenTopHOro noTeHumana
€nbHbIX KMEeTOK | Ha MeMmbpaHe nanoyku wunu  Konbouku.
n nx | CBeTo4yBCTBUTENBHOCTL Ma3a. CeeToBas U
pacnpegeneHn | TeMHoBas agjanTtauus rnasa n
e no cetyatke | comsmonornyeckue MeXxaHM3Mbl ee

ocyulectenenunda. Bocnpusatve ceeta u uBeTa.
CnekTpanbHasa 4yBCTBUTENbHOCTb nasa.

10 | MNpuHUMN OnemMeHTHas basa OMTUKN
NOCTPOEHNS 0P TONbMOAMArHOCTUHECKNX npmbopos
ogpTanbmogmar | (NMMH3bl, Npu3Mbl, 3epkana). OcBeTUTENbHbLIN K
HOCTUYECKNX HabnogaTenbHbIN KaHanbl
npnbopos odpTanbMoamMarHoCTUYECKUX npnbopos.

YCTpPONCTBO M NpuHUMN paboTbl NpubopoB u
CpeacTB Ans CyObEeKTUBHONO M OOBEKTUBHOIO
onpegeneHnss OCTPOTbl 3peHust u nopbopa
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KOPPUTMPYOLLMX CPEACTB.

3. JlabopamopHsbie pabombi

11

Onpepgenexune
3agHen
BEPLUMHHOMN
pedpakumm
OYKOBbIX JMH3
c NOMOLLbIO
anonTpumeTpa
no-3

M3mepeHne onTuyeckom Cusibl OYKOBBIX FNH3,

noBepoyHad Cxema CpeacTB U3MepeHus
OMNTUYECKOM CUMbl NWH3, OYKOBbIE JINH3bI,
OCHOBHble  MOHATMA WU Knaccudgukaums,
OCHOBHbI€ OTpe3KK OYKOBBbIX NWH3;
anontpumetp [O-3, HasHayeHwe, nNpPUHUUN
AENCTBUS, ONTMYeckast Cxema, CTpyKTypa.

MeToovkn wu3MepeHua 3agHen BepLUMHHOM
pedpakumMm CTUrMaTuyeckmnx, NpuaMaTnyeckmnx
N aCTUrMaTUYECKMUX OYKOBbIX JINH3

13.2. Tembl (pasgensl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATMiA (4acoB)

Ne HanmeHoBaHue pasgena CamocTtosa | KoH
n/n AVICLMNIAHbI Tlew | Tpakt | Nabopa | o a0 | rpons | Beero
UMM | Yeckne | TOpHble
paboTa

1 | Beenenue 10 0 0 5 6 21
BBegeHne B BOSHOBYHO

2 | ontuky 12 0 0 5 6 23

3 | JlyyeBas ontuka 10 0 0 5 6 21
JlyueBas onTuka n

4 | OCHOBHblE ontnyeckne | 12 0 0 5 6 23
3NIEMEHTbI
Ma3 yerioeeka, Kak

5 | onTu4ecknin MHCTPYMEHT n | 12 0 0 6 6 24
“yCTPONCTBO” POTOHUKM

6 Havana ueHTpupoBaHHbIX 12 0 0 6 0 24
ONTUYECKMUX CUCTEM
[na3 yenoseka —

7 | yCTPOUCTBO 0 4 0 6 0 10
BMOOTOHUKN

8 AHoManuun pedpakuymm 0 4 0 6 0 10
rnasa venoseka
CTpoeHue ceTyaTtkm
rnasa, BuAabl

g | CBETOUYBCTBUTENbHbIX 0 10 0 6 0 16
KNeToK 1 nx
pacnpegeneHue no
ceTyaTtke
MpuHUKMN NocTpoeHus

10 | opTanbmMoguarHoctTmye 0 16 0 6 0 22
CKuX npmbopos
Onpeanenexne
3aiHeW BEPLUNHHOWN

11 | pedhpakumnmn o4KoBbIX 0 0 16 6 0 22
NINH3 C NOMOLLIbIO
anontpumeTtpa JO-3
Utoro 68 34 16 62 36 216
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14. MeToaunyeckme ykasaHusa ans oby4arowmxcsa no 0OCBOGHUIO AUCLUNIIUHDI
OCHOBHbIMM 3Tanamm O0CBOEHUS ANCLUMNIIUHBI ABNAKTCS:

1. JNlekumn. B  xoge  NEKUMOHHBbIX  3aHATUA  CTyOeHTy  HeobxoguMmMo  BecTu
KOHCNekTupoBaHMe y4yebHoro wmatepmana. OOpawatb BHMMaHME Ha  KaTeropuu,
POpPMYNMPOBKM, pacKpbiBalOWME COAEpPXaHME TexX WAN MHbIX SBMEHUA U NPOLECCOB,
Hay4Hble BbIBOAbl U MpPaKTUYECKME PEKOMEHOAUMN, MONOXUTENbHbLIA OMbiT B OPaTOPCKOM
uckyccree. XKenatenbHo oOCTaBuUTb B paboumx KOHCMekTax Mnonsi, Ha KOTopbiX AenaTb
NOMETKA M3 pPEKOMEHAOBAHHOW NMTepaTypbl, LOMOSMHAWME MaTepuan npocnyLaHHON
nekunn, a Takke NoAvYepPKMBaOLLME OCODY BaXHOCTb TEX WIIM MHbIX TEOPETUYECKUX
nonoxeHun. 3agaBaTb MpenodaBaTesiio  YTOYHSALWME BOMPOCbI C  LENbl  YSICHEHUS
TEOpPEeTUYECKNX NOMOXEHUN, paspeLleHmnsi COPHbIX CUTyaL Ui

2. [MpakTnyeckne 3aHATUS. I'Ip|/| noAroToBke K TMPakTU4ECKUM 3aHATUAM CTyOeHTaMm
pekomMmeHayeTCA: U3YyYUTb KOHCNEKT nekunnm no temMe 1M pekoMeHOOBaHHYH JnTepartypy,
O3HaKOMNUTCA C OCHOBHbIMW MeTOdaMWn pelleHUA 3anad. ,D,J'IFI 3aKkpernneHna n3y4yeHHoro
MaTepumalsia CaMoCTOATESIbHO PEeELNTb 3a4a4yn, 3agaHHble B Ka4eCcTBe AOMaLLHero 3agaHuA.

3. JTabopaTopHble paboTbl. Mpyn noarotoBke K nabopaTopHbIM 3aHATUSIM CTyAeHTam
PEKOMEHOYETCA: BHMMATENbHO O3HAaKOMWUTBLCA C TemaTukon nabopaTopHon paboTbl,
NMPOYECTb KOHCMEKT NeKUMM Mo Teme, U3yYnTb PEKOMEHOOBAHHYH NMTepaTtypy; COCTaBUTb
KpaTKuA KOHCNEKT, B KOTOPOM yKasaTb Lenb paboTbl, 06opyaoBaHue, onucaHue yCTaHOBKU U
METOONKM U3MEPEHUS; MNPOBEPUTbL CBOWM 3HAHWSs, OTBEYas Ha BONPOCHI ANsi CAaMOMNPOBEPKY;
eCnn  BCTPETATCA He3HaKOMble TepMUHbl, 00si3aTenbHO 00paTUTbCA K CrnoBap W
3adumkcupoBatb MX B TeTpagu; npu  3aTpyAHeHusix cdopMynmpoBaTb BOMPOCHI K
npenogasaTesnto

4. CamoctoaTensHas paborta crtygeHTa. M3ydeHne yyebHOW, Hay4YHON U METOLMYECKON
nuTepartypbl, MatepuanoB Nepuogu4eckux U3gaHun ¢ NpMBneYEHNEM SNEKTPOHHbLIX CPEACTB
Hay4YHOW MHopmMaLmn.

5. MoaroToBka K aTrectraumm. B xoge nOAroTOBKM K TEKyWMM aTTectaumsam wu
NMPOMEXYTOYHOW  aTTecTauuMm  CTYAEHTY  peKoMeHAyeTCsas  aKTMBHO  WMCNOSb30BaTb
3NEKTPOHHLIN obpasoBaTenbHbIi noptan Moodle — anekTpoHHasi cpega AUCUMMIIUHBI, C
npegocTaBneHnemM npes3eHTaumi nekuui, 3agaHuin ons BbiNOSTHEHUS NpakTUdecknx pabor,
AONOSHUTENBHONO TEOPEeTUYECKOro maTepuana M HOPMaTUBHO-NPABOBbLIX AOKYMEHTOB MO
TeMaMm M NepeyHen BOMpPOCOB AS1S MOArOTOBKM K TEKYLLUMM aTTecTaumMsaM U NpoMeXyTOYHON
aTTectaummn. Takke CTyAEHTY peKoOMeHOyeTCcsi UCnonb3oBaTb BeCcb Habop MeTogoB M
CPEeACTB COBPEMEHHbLIX MH(OPMALMOHHBbIX TEXHOMOMMN ANA U3yYeHUst OTEeYECTBEHHON W
3apybexxHon nuTepaTypbl MO AUCUMMIIMHE, OLEHKM W aHanu3a ee TEKyLLero COCTOSHUSA U
nepcnektMe pas3sutnsa. EMy npegoctaBnsietca BO3MOXHOCTb paboTaTb B KOMMbHOTEPHbLIX
knaccax pakynbTeta (313a aygutopus), umeTb Aoctyn K WHTepHeT-pecypcam w
9NEKTPOHHOM MNOYTe, UCMOMb30BaTb UMELMECs Ha kadenpe OMNTUKM U CNeKTPOCKOMuu
dusmyeckoro dgakynoteta WHQOPMAaUMOHHbIE TEXHONOrmM, WUCMNosib3oBaTb PeECYpPChl
3oHanbHON Hay4YHow BubnmoTtekn BIY, B TOM uncne anekTpoHHO-6MBNMoTeYHbIE CUCTEMBI.
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15. NepeyeHb OCHOBHOW U AOMONIHUTENILHOM NUTEPaTYpPbl, PECYPCOB UHTEPHET,
Heo6XxoAMMbIX ANSA OCBOEHUA AUCLMUNIUHbI

a

6

OCHOBHasi nuTepartypa:

Ne
n/n

NcTo4uHMK

Casenbes, W.B. Kypc obuien punsnkmn B Tpex Tomax: y4ebHuk / . B. CaBenbes. —
Cne6.; M.; KpacHogap: JlaHb. — T. 4: OnekTtpuMyecTtBO WU MarHetuam. BonHbl.

! Ontuka. — 2022. — 252c.
https://e.lanbook.com/book/187737
2 Bytukos, E.N. Ontuka / E.W. Bytnkos .— Mocksa : JlaHb, 2022 .— 608 c. : un.
https://e.lanbook.com/book/210761
Canex, B.E.A.Ontnka u ¢doToHuka. [lMpuHUUNBLI U NpUMeHeHus: [yvyebHoe
3 nocobue] : [B 2 1.] / 6. Canex, M. Tenx ; nep. ¢ anrn. B.JI. [ebpoa .—

HonronpygHein : N3g. dom "Untennekt" — 2012 .— 759 c. (14
9K3eMnJIsipoB)

AONoJIHUTESIbHaA nutepartypa:

Ne
n/n

NcToYHUK

4

CuByxvH, [. B. O6wwmn kypc uaunku: yyebHoe nocobue gns cryd. us.
cneunanbHocTten By30B: B 5 T. / [1.B. CuByxuH. — M.: ®UBMATIINTT.4: OnTuka. —
N3g. 3-e, ctep, 2006. — 791 c. (101 ak3emnngap)

Npopos, N. E. BonHoBble npouecchl. OCHOBHbIE 3aKOHBbI : [y4ebHoe nocobue onsa
ctyq By3os] / N.E. Npogos. — M : BUHOM. NlaBopatopusa 3HaHuin, 2024. — 266 c.
https://e.lanbook.com/book/400163

Npopos, N.E. 3agaumn no obwen usmnke. [ONeKTPOHHbIN pecypc] — ONeKTPOH.
paH. — CI106. : NaHb, 2024. — 420 c.
https://e.lanbook.com/book/392375

Kanuteesckuin, H. . BonHoBasa ontuka: yuebHoe nocobue no dumsmke gnga cTya.
By30B, oOyvawwmxca no HanpaesneHnsam 510000 "EcTecTBeHHble Haykm W
matemaTuka", 550000 "TexHuueckune Hayku", 540000 "lMegarormyeckne Hayku" /
H.W. Kanuteesckun. — Ws3n.4-e., ctep. — CI16: Jlanb, 2006. — 465 c. (73
aK3emnnsipa)

8) UH(hOPMAUUOHHbIE 311eKMPOHHO-06pa308ameribHbIe PECYPChI:

Ne

i NCTOYHMK
8 | GnekmpoHHo-6ubriuomeyHas cucmema BOOK.ru https://www.book.ru/
9 | BEC «[TIAT®OPMA FOPAUT» — httos://urait.ru/
10 | OEC JlaHb — https://e.lanbook.com/
11 OEC «3nekmpoHHas bubniuomeka mexHudeckozo BY3a» («3bC
«KoHcynbmaHm cmydeHma») — http://www.studentlibrary.ru/
12 | O6C «YHusepcumemckasi bubniuomeka Online» — https.//biblioclub.ru/
13 | HayuoHanbHbIl yughposol pecypc "PYKOHT" — http://rucont.ru



https://e.lanbook.com/book/187737
https://e.lanbook.com/book/210761
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=10090&TERM=%D0%A1%D0%B8%D0%B2%D1%83%D1%85%D0%B8%D0%BD,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/400163
https://e.lanbook.com/book/392375
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6707&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/url.php?url=https://www.book.ru/
https://lib.vsu.ru/url.php?url=http://rucont.ru
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16. YuyebHO-meTOAMuYecKoe obecne4vyeHuMe pAns oOpraHU3auuMm CamMoCTOATENbHOMU
paboTbl:

Ne

NcToYHUK
n/n

OBuuHHUMKOB, Oner BrnagumupoBum4y. [eomeTpuyeckass onTuka  Ons
1 onTomeTpucta : y4yebHoe nocobue / O. B. OBumHHukoB, M. C. CmupHos, H. B.
KoponeB ; BopoHexcknin rocygapCTBEHHbIM yHUBepcuteT. BopoHex
N3paTtenbckun gom BI'Y, 2023. 132 c. : un. ; 20 cm. ISBN 978-5-9273-3641-8.
Teopus, TEXHWNKa U NpaKTUKa ONTUYeCcKon pedpakTtomeTpun : y4ebHoe nocobue
2 / [O.B. OBumHHMKOB 1 ap.] ; BopoHex. roc. yH-T. BopoHex : N3gaTtenbcknin gom
BIY, 2016. 65, [2] c. : un., Tabn. ISBN 978-5-9273-2371-5.

JTabopaTopHbIN NpakTUKyM Mo onTuke : y4ebHoe nocobue / J1. 1. HecTtepeHko,
3 O. B. OBuuHHUKOB, M. C. CMupHoB [ ap.] ; BOopoHexckuin rocygapCTBeHHbIN
yHuBepcuteT. BopoHex : Magatenbckun gom BI'Y, 2021. 218, [1] c. : vwn., Tabn.
; 20 cm. ISBN 978-5-9273-3399-8.

17. UHcpopMaLMOHHbIE TEXHOMOMMU, UCMOSb3yeMble Ans peanusauum y4e6Houn
AUCLUUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucteMbl (Npy Heo6xoaAMMOCTH)

B yuebHOM npouecce ucnonb3yoTca cnegyowme obpasoBaTtenbHble TexHonoruu. o
obpasoBaTenbHbIM  opmMaM: JEeKUMOHHble 3aHaATus. [Mpeobnagatowmmn  meTogamum U
npuemam oBy4eHus ABMAKTCA: OOBLACHUTENBHO-UNNKOCTPATUBHbIE (0OBbACHEHME, NOoKas —
AEeMOHCTpauua yyebHoro maTepuana u [p.); akTuBHble (aHanu3 y4yebHOW W Hay4yHOW
nuTepaTtypbl, COCTaBfieHMEe CXeM W Ap.) U UHTEepPaKTMBHble, B TOM 4YUCMEe W TFPynnoBble
(B3aMMHOe oby4yeHne B hopMe MoAroToBKM U 0BCYXAeHUs AOKNagoB); MH(POPMAaLUMOHHbIE;
MynbTUMeaunHble  (pabota C  calWTaMm  akafeMWYecKUx  CTPYKTYp,  Hay4dHo-
nccrnegoBaTenbCKUX  OpraHM3aunmii, 3NEeKTPOHHbIX 6ubnmoTek uM u  gp., paspaboTka
npeseHTaumMn, coobuweHnrn un goknagoB, pabota € AMEKTPOHHbIMKU - ObyvarLwuMm
nporpammamu u T.m.).

OpraHu3aumoHHasa CTpyKTypa NEKUMOHHOro 3aHAtus: 1. dopMynupoBka Tembl, Lenen

3aHATMSA, NOCTaHoOBKa NpobrnemMHoro Bonpoca. 2. Pa3bscHeHne BONpOCOB TEOPETUYECKOro U
NPaKTUYECKOro nfiaHa Ans peleHus nocTaBneHHon npobnembl. 3. PaccMmoTpeHue nyTten
peLueHns nNpobnemMHOro Bonpoca Ha KOHKPEeTHbIX npumepax. 4. 3aknioveHne, hopmynmpoBka
BbiBOAOB. 5. dopmynupoBKa 3agaHuMst 4N CaMOCTOATENbHOW AomalHen paboThbl.
O3ByunBaHMe TeMbI CneayoLLero 3aHATUS.
Mpn peanusauun AUCUUNANHBI C WUCMNOMb30BaHMEM [OUCTaHUMOHHbLIX Obpa3oBaTeribHbIX
TEXHOMOMMA UCMNONb3YKTCA MHCTPYMEHTbI 3MEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTenbHON
cpeabl BI'Y «3nekTtpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vwnn “MOOK BI'Y”
(https://mooc.vsu.ru), cepsucbl BnaeokoHdepeHumn (BigBlueButton, Zoom, Discord n ap.),
3NEKTPOHHAs NoYTa, MecceHoXepbl U COLICETN.

18. MaTepmnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUNIINHDI:

YyebHaa aygutopusa | Hoytbyk, mynbtumeama-npoektop, | WinPro 8 RUS Upgrd
ans npoBeaeHus | 9KpaH OLP NL Acdmc (dor.
3aHATUM nekuymoHHoro | Pedpaktometp NP® 454 B2M 3010-07/37-14 oT
TMna r. BopoHex, | komnbioTepP-4, npoektop | 18.03.2014)
YHusepcutetckas nn., | AserX110 DLP 2500 LumensSVGA | lNMporpammHasa cuctema
1, aya. 129 (800*600) ans obHapyxeHuns
YyebHaga ayguTtopua n | [ocka MarHMTHO-MapKepHas | TEKCTOBbIX
nabopatopus 100*200 3aMMCTBOBaHUM B



https://mooc.vsu.ru/
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y4yebHbIX W
paboTtax
«AHTMNNarnat.BY3»
Cy6nu1uUeH3MOHHbIN
porosop  2019.91375
ot 01.04.2019

Office Standard 2019
Single OLV NL Each
AcademicEdition

Hay4HbIX

Additional Product
(dor. 3010-07/69-20 ot
16.11.2020)

[MporpamMmMHbIn
komnnekc ana 9BM -

MathWorks

Total Academic
Headcount - 25
(Jlnuenaus 0o
31.01.2022, cybnwuu,.

KoHTpakT 3010-07/01-
19 o1 09.01.19)

OnTUYeCKoun Habop OMNTUKOBOJSTIOKOHHOIO
cnekTpockonun M. | obopygoBaHuss B coctaBe: Pomb
EnnsaBseThl ®peHena FR600QM; Mameputens
HukonaesHbI MowHocTn  PM120VA; S120-FC
MBaHoBOMN, apgantep; apgantep S120-SMA;
nabopatopus BonokHo mHoromogosoe M72L02;
ONTO3NEKTPOHMKN 1 | BonokHo mHoromogosoe M72L05;
GOTOHUKN r. | BonokHo opgHomogoBoe P1-630A-
BopoHex, FC-2; ADAFC2 apantep; agantep
YHusepcutetckaa nn., | ADAFC1; koHHekTOop 30125D1;
1, ayn. 129, 57 npuama PS605; npuama PS609;
Ayantopus ansa | lNonocoBon wuHTEpPdEPEHLNOHHbIN
rpynnoBbIX n| cpunetp  FL532-10; oToanopn
nHAnBUAYyanbHbIX FDS10X10; LG4 o4yku 3aWumTHbIE,;
KOHCYynbTauun r. | dotogetektop PDA20C/M; 6nok
BopoHex, NMUTaHnS LDS1212-EC;
YHuBepcutetckasa nn., | MogynbHbIN y4eOHbIn
1, aya. 119a komnnekc MYK-OB (BonHoBas
Ayantopus ansa | ontuka), JlabopaTopHasa ycTaHoBKa
CaMOCTOATENbHOWN “Dbdbekt dapages”;
paboTbl r. BopoHex, | nabopatopHas yCcTaHoBKa
YHusepcutetckas nn., | “‘UHtepcdepometp Maxa-LleHaepa”;
1, aya. 130 MukpoTteepgomep MNMUT

19. OueHo4HbIe cpeacTBa ANS NPOBeAEHUA TeKyLen N NPOMEeXYyTOYHOM aTTecTauum
Mopsapok oueHKu ocBoeHMA oby4yawwmmucs y4vebHoOro martepumana onpeaensieTcs
copepXaHMeM cnegyrowmx pasgenoB AUCUUNIIUHBI:

WNHankaTop(bl)
rl?}gn HaVII/ICM?AFIEI%?AaI-I}-::I?MpOa:;ﬂJ'IeFJI-I)a KOI\a;%;)eHLI, OOCTMXKEHUS OueHouHble cpeacTBa
Anch AY KoMneTeHumm
Besenerue -
OlK-1 OlTK-1.1 Bonpockl, TecThl,
1 MK-2 rK-2.1 3agaum
MK-2.2 A
BeegeHne B BOMHOBYHO OMK-1 OrlK-1.1 Bonpockl, TECTH,
2 | onTuky MK-2 MK-2.1 sagaun
MK-2.2
JlyyeBas ontuka OMK-1 OrlK-1.1 Bonpockl, TECTH,
3 MK-2 rK-2.1 3aJaum
MK-2.2
JlyyeBas onTuka n OMK-1 OrK-1.1 Bonpockl, TECTH,
4 | OCHOBHble  ONTUYecKue MK-2 MK-2.1 sanauy
3J1IEMEHTbI MK-2.2
mas 4enoBeka, Kak
9 OrK-1.1
5 | OMTUYECKUM WMHCTPYMEHT OrK-1 MK-2 1 Bonpockhl, TecTsl,
n “ycTponcTeo” MK-2 FIK-2.2 3agauu
dOTOHUKM )
Havana OrK-1.1
6 | LEHTPUPOBAHHbIX O.—.Tg MK-2.1 Bonpsgb;qT;CTb"
OMTUYECKUX CUCTEM MK-2.2 A
7 | 'mas 4yenoseka — Or1K-1 Or1K-1.1 Bonpockl, TeCThl,
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NHaunkaTop(bl
Ne | Hamerosane passera | Kounereny | "utiRCRL | oueoumee cpencras
KOMneTeHunmn
YyCTPOWUCTBO MK-2 MK-2.1 3agayv
BUODOTOHNKM MK-2.2
AHoManuun pedpakumm OMK-1 Or1K-1.1 BonpochI, TeCTb
8 | rmasa yenoseka MK-2 MK-2.1 3ap,a,-||/| ’
MK-2.2
CTpoeHue ceTyaTkm
rnasa, BuAabl OMK-1.1
g | CBETOHYBCTBUTENbHbIX OrK-1 MK-2 1 Bonpockl, TecThl,
KNeToK U nx MK-2 | 3aga4u
MK-2.2
pacnpegerneHue no
ceTyartke
MpuHUKMN NOCTPOEHUSA Or1K-1.1
10 | opTanbMmoguarHocTuye Or|r||<}fé1 MK-2.1 Bonp;):;;qTMeCTb"
CKMX Npnbopos MK-2.2
OnpegneneHne
3a4HeN BEPLUNHHOM OlnK-1.1
11 | pedpakLmm OYKOBbIX Onrll<|f; MK-2.1 BonpsaC;’;J:CTb"
JTIMH3 C NOMOLLIbIO MNK-2.2
anontpumetpa JO-3
MpomexyToyHas aTTecTaums Kommnekt KM
dopMa KOHTPONSA — 9K3aMeH

20. TunoBble OLEHOYHbIEe cpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpegensiowue
npouenypbl OLLleHUBAHUA U KPUTEPUM UX OLleHUBAHUSA

20.1. TeKywWwmn KOHTPOIb yCNeBaemMocCTun

KoHTponb ycneBaeMocT MO AUCUMMIIMHE OCYLLECTBNSETCA C MOMOLLbI  CreayHLLmX
OLEHOYHbIX CpeacTB: BOMPOCblI ANl KOHTPONS OCBOEHMSI  OUCLUMMNIUHBLI, KOTOpble
dopmMynmpytoTcs npenoaaBaTernieM Mo OKOHYaHWUM 3aHATUS ANS 3aKpenneHus NponaeHHOro
mMaTepuvana WnNu Ans noaroToBKM K MNocredylwum 3aHaTUsSM, TecTbl, 3agadn. Ha
crnenymwolLleM 3aHaTUM npenodaBaTerflb OCYLLEeCTBMSET YCTHbIA WM NMUCbMEHHBIN Onpoc.
MonoxuTenbHas oOLEeHKa MOXeT ObiTb BbIiCTaBNeHa Mo pesynbTaTaMm  BbINOHEHUS
WHAMBUAYAaNbHOIO 3afaHus.

MpuMepHbIN NepedeHb NPaKkTUYeCKNX 3agaHni:
MpakTnyeckoe 3aHATHE «/3MepeHne OKYCHbIX pacCTOSAHUK, (POKanbHbIX OTPE3KOB U
pabo4ymx pacCTOSAHUN ONTUYECKUX CUCTEMY

MpumepHbIM nepeyeHb nabopaTopHbIX paborT:

- NNabopaTtopHasn paboTta Ne1

«OnpegeneHve 3agHen BepLUMHHOW pedpakuumn OYKOBbIX NIMH3 C MOMOLLLIO AMONTPUMETPa
J0O-3»

CTyoeHT [OfmKeH O3HaKOMUTbCS C  MOPSAKOM  BbIMOSIHEHWUS 3adaHus, Npu  NOMOLLN
npenogasaTtens BbIMNOMHUTL MNPAKTUYECKYD YacTb paboThbl, NpeAcTaBuUTb MOMyYEHHbIEe
pesynbTaTbl NpenogasaTento, opopmMuTs paboTy 1 chopmynmpoBaTb BbIBOALI.



12

[pbumep gorpocos 051 mekyuwie20 KOHMPOsis yc80eHUs QUCUUMNIIUHBI:

. Uto Takoe ceeT?

. AnekTpomMarHutTHas npupoga ceeta? CBeToBOM BEKTOP?

. KakoBbl BUANMBIN 1 ONTUYECKUI AnanasoHbl NEKTPOMAarHUTHbLIX BOSTH?

. KakoBa ckopocCTb pacnpocTpaHeHnsa cBeTa B U30TPONHbIX cpeaax?

. UTo Takoe abCcontoTHbIN NokasaTtesnb NpenomMneHna?

. KakoBa cBA3b Mexay OnTUY4eCKUMU, INEKTPUYECKUMN N MarHUTHBIMW CBOMCTBaMU cpeabl?

Cdopmynupynte 3akOHbl FeoOMEeTPUYECKOM ONTUKU. KakoBbl rpaHuLbl NPUMEHMMOCTU
3aKOHOB reoMeTpU4EeCKOn ONTUKN?

8. UTo HasbiBaeTCcs npeferibHbIM YrioM npenomreHnsa?

9. B yeMm 3akntoyaeTcs sBrieHe NONHOro OTPaXXeHna?

10. YT0 Ha3bIBaeTCs NpeaesibHbIM YrfIOM NOSIHOMO OTPaXXeHNA?

11. OnuwKnTe yCTPOMCTBO N Ha3HaA4YeHNe OCHOBHbLIX AeTarnemn pedpakromeTpa.

12. KakoB nopsgok BbINONHEHUS paboTbl?

13. KakoBbl NpaBuna ncnosnb3oBaHna pedpakromeTpa?

14. Kakoe ypaBHeHME Ha3biBaOT BOSTHOBLIM?

15. Kakas BofiHa HasblBaeTCsl rapMOHUYECKOn?

16. YTto Takoe BonHoBoM pPOHT? BonHoBas noBepxHOCTb? Kakme BOMHbI Ha3sbiBalOT
nnockumun? Cgeprnyeckummn?

17. Ccopmynupyite npuHumn MonreHca. Vicnonb3ysa npmHumn MNonreHca, nony4mte 3akoHbl
OTpaXkeHnsa 1 NpesioMrieHns ceeTa.

18. Yto Takoe npuama? [lpenomnsawWwmMik yron npuaMbl? Yron OTKAOHEHUA Jyya,
npowlegLero Yepes npuamy?

19. Yt0 Takoe gucnepcus ceeta?

20. Kakne aBneHuns BO3HUKAOT Kak crieqcTeue gncnepcumn ceeta?

21. Kakas gucnepcums HasblBaeTcsi HOpmarnbHOM? B kakoM cnyyae OUCMNEPCUIO CYUTaloT
aHomaribHon?

22. Kakne BenuunHbl CNonb3yoT ANsl XapakTepPUCTUKM aucnepcumn sewectea?

23. Yto Takoe pedpakTtomMeTpus? KakoBbl ee npeumyllecTBa nepen ApyruMm meTogamu
ncenenoBaHna Bellectea?

24. C kakou uenbto npuMmeHsieTcs pedpakTtoMeTp B MegnKo-OMONOrnyecknx nccrnegoBaHusax
n cbapmauumn?

25. HazoBute MmeToabl pedpakTOMETPUN N YKaXXNTE NX OCOBEHHOCTN.

26. Pacckaxute O MeTodax onpeferneHns nokasaTtena npefioMyieHns, OCHOBAHHbLIX Ha
SABIEHUSX NpeaenbHOro NPenoMeHns U NOMHOro BHYTPEHHEro OTpaXKeHus ceeTa.

27. HauyepTtute xon nyyen B pedpaktomeTpe npu onpeneneHnn nokasartesis npesioMneHuns
XNOKOCTN METOAOM CKOMb3SALLEro flydya U METOLOM MOSTHOrO BHYTPEHHErO OTPaXXEHUS.

28. [Inst yero rpanHn A1B71 n AC oCBETUTENBLHON N U3MEPUTENBHON NMpM3M pedpakTomeTpa
(puc. 11, 12) genaoT MmaToBbIMU?

29. KakoBO yCTPOMCTBO N Ha3HaA4YeHne KoMneHcaTopa nepeMeHHon gucnepcmm?

30. Kakasa dmamyeckass BennymHa HasblBaeTcsi 06bLEMHOM MIIOTHOCTBIO 3HEpPrMn? B Kakmx
euHMLax oHa nsmepseTca?

31. NoToK aHeprumn anNekTpoMarHMTHOM BOSHbI?

32. MNOTHOCTb NOTOKA 3HEPrUn BOSHbI?

33. Yto Takoe BekTop MNonHTUHra? KakoB ero Mmoaysnb 1 HanpasneHue?

34. Kakyto BENMYMHY Ha3bIBaOT MHTEHCMBHOCTbLIO 3NTEKTPOMArHUTHOW BOJSTHbI?

35. Kak paccuntatb cpegHee MO BPeEMEHM 3HAYeHME MSIOTHOCTU MNOTOKa SQHeprnm
9NEKTPOMAarHNUTHOM BOSTHbI?

36. YTo Takoe ny4?

37. Kak onpegenuTb HeM3BECTHYK KOHUeHTpauumto Cx pactBopa? Kak paccuntatb
abcontoTHyo norpewwHoctb ACx?

NoOURARWN =
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38. Kakyto BenuuuHy HasbiBaloT pakTopoM nokasatens npenomMmneHna? Kak ee onpegenutb
ansa NaCl?

[MpumepHbie mecmosbie 3adaHus O/ MeKyweao U npoMeXxXymoy4yHo20 KOHMPOJIs 3HaHUU:

1. Ha 6enom nucte 6ymarn HanmcaHo KpacHbIM (hriloMacTepoM «yAOBMETBOPUTENBHO» U
3enéHbIM hyIoMacTeEPOM — «XOPOLLO». Yepes kakoe CTEKNO Haao CMOTPETb, YTOOLI YBMAETb
OLEHKY «YAOBrEeTBOPUTENBHO»?

a) Yepes kpacHoe CTekro

0) MNpu nobom cTekne Hagnucb 6yaeT BUOHA YEPHbIM LIBETOM

B) Uepes oBa cTekna BMecTe

r) Yepes 3eneHoe cTekro
2. Kakoe pusmyeckoe aBrneHmne o0bACHAET pady>KHY OKpacKy Yellyun pblbbl?

a) Ondpakuma ceeTa

0) IHTepdepeHuns ceeTa

B) Aucnepcus ceeta

r) NMonapusaums ceeta
3. Kak B BONHOBOM ONTMKE Ha3blBaeTCs ckandpHasi omamdeckas BenMyuHa, YUCIEHHO

paBHas 3Hepruv, NepeHOCMMOWN CBETOBOW BOMHOW 3a eAMHULY BPeMEHU Yepe3 eOUHUYHYIO
nnowaaky, pacronoXeHHy nepneHankynsapHo HanpaBneHuo pacnpoCcTpaHeHst BOMHbI?

a) HanpskeHHOCTb

0) MIHTeHCMBHOCTb

B) CBeToCcymMma

r) MowHocCTb
4. YUYeHbIN, KpUTEPUIA KOTOPOro MOSIOXKEH B OCHOBY paspelleHns AByX OGrn3Ko nexaiumx
cnekTpanbHbIX IMHUA C paBHbIMU MHTEHCUBHOCTSAMU Y CUMMETPUYHBIMWU KOHTYPaMM.

a) . HeroToH

0) XK. ®peHenb

B) . Panen

r) X. lNonreHc
5. Teno, cnocobHoe nornowaT BCe Najawllee Ha Hero uaryd4eHue npou3BOSIbHOM
ASIMHbI BOSHbI Npu ntobor TemnepaTtype.

a) Npo3padHoe Teno

©) abconoTHO YepHoe Teno

B) 3epkano

r) cepoe Teno
6. Jlyy cBeTa 13 Bo3ayxa NpPoOHMKAET B CTEKSIO C NokasaTenem npenomnenuns n. MNpu atom

YyacToTa cBeTa:
a) yBenuymnaco B n pa3
6) ymeHblIMNach B n pa3
B) yMeHbLuunacs B (n-1) pas
r) He M3MeHunacb
7. WHTepdepeHumen cBeTa Ha3biBaeTCs SBIIEHME ...

a) CNoXeHus OBYX KOrepeHTHbIX BOJSTH, NPU KOTOPOM NMPOUCXOAUT nepepacnpeaeneHmne
3HEeprum B NpPOCTPaHCTBE, T.€. B OOHWX MECTax MPOUCXOOUT YyCUINeHue, a B OPYrnx —
ocnabneHune ceeTa.

6) OTKNMOHEeHus fy4yen cBeTa NpuM B3aUMOLEWCTBUMM C Mperpagon OT 3aKOHOB
reoMeTpn4EeCcKon ONTUKN, B YACTHOCTU, MPSAMOSIMHENHOCTM pacnpocTpaHeHNsa ceeTa.
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B) pa3noxeHus 6enoro ceeTa B CNEKTP Ha Npuame.
) NOSTHOrO BHYTPEHHErO OTPaXXeHUsi CcBeTa OT ONTUYECKN MeHee NITIOTHOW cpeabl.

8. Andopakuunen ceeTa Ha3biBaeTCAa SABEHUE ...
a) CNoXeHus OBYX KOrePeHTHbIX BOJSTH, NPU KOTOPOM NMPOUCXOAUT nepepacnpeaeneHmne
9HeprMn B NPOCTPAHCTBE, T.€. B OAHUX MecTax NpPOUCXoauT ycuneHue, a B ApYrnx —
ocnabneHue ceeTa.
6) OTKNMOHEeHua fy4yen cBeTa NpyM B3aUMOLEWCTBUMM C Mperpagon OT 3aKOHOB
reomMeTpu4ecKom ONTUKN, B YHACTHOCTU, NPAMOSIMHENHOCTM pacrnpocTpaHeHus ceeTa.
B) pa3noxeHus 6enoro ceeTta B CNEKTP Ha Npuame.
) NOSTHOrO BHYTPEHHErO OTPaXXeHUsi cBeTa OT ONTUYECKN MeHee NITIOTHOW cpeabl.
9. B cBeToBOAax (ONTOBOMOKHE) NCNOMb3YETCS SABNEHNE
a) IHtepdepeHums
0) Ondpakums
B) Nonapwusauyus
r) MonHoro BHyTPEHHEro OTpaxeHus ceeTa.
10.  Yron mexay 3epkanomMm v nagawowum fnydom paBeH 56 rpagycos, YeMy paBeH Yron
OTpaXeHna?
a) 56
0) 34
B) 90
r) 24
11. Jlyy cBeTa nagaeT Ha nNnockoe 3epkano. Yron Mexay nagarowmm u oTpaKeHHbIM

ny4yamu paseH 30°. Yemy paBeH yron mexagy oTpaxeHHbIM Jy4oM 1 3epkanom? (OTeeT gatb
B rpagycax.)

12.

a)75
6) 15
B) 60
r) 120
Kakas noBepXxHOCTb Ha3bIBaeTCs 3epKaribHON?
a) Paamepbl HEpPOBHOCTEN KOTOPOW COM3MEPUMbI UM MEHbLLE ANNHBbI CBETOBOW BOSHbI
0) Pasmepbl HepoBHOCTEN KOTOPOW BorbLle AfMHBI CBETOBOW BOJTHbI
B) Ta, y koTopown Kputnudeckuin yron 6onee 60°
r) Ta, y KOTOpon KpuTu4eckum yron meHee 60°

13.410 Ha pucyHke 0603Ha4veHo nog umdpon 5?

5 MKM

I'naenas

;?ﬁi muiecKas _och

13 12
a) porosuua;
0) 3payvok;
B) UMnnnapHasi MbilwLa;
) CTEKITOBMAHOE TENO.

14.4710 Ha pncyHke 0603Ha4eHo nog umdpon 67



15

5 MKM

I'nasnas

};?f}fmu YecKasn 0Chb.

a) XpycTanuk;

6) 3payvok;

B) UMNNMapHas MbllLa;
r) CTEKNOBMAHOE TENO.

15.0cTpoTa 3peHus — aTo ...

a) BENUYKMHa, paBHas o6beMy akkoMmodauuu;

0) BenuuMHa MUHMMAanNbLHOrO yrra, MO4 KOTOpbIM rfa3  pasnuyaer Aee
6rmM3kopacnonoXeHHbIe TOYKM;

B) Benn4ymMHa obpaTHas yrnoBomy paspeLleHuto rnasa;

r) 3TO paccTosiHNE MeXAy ABYMsi CBETOUYBCTBUTENbHLIMM KNETKaMM Ha ceTyaTke.

[Mpumepbi 3aday 01 meKyuwe20 U MpoMeXymo4yHo20 KOHMPOia 3HaHUU:

1.

2.

7.

Ha kakom pacctosHun oT Tabnuubl ANA UCCrnegoBaHUs OCTPOTbl 3peHust OyKBbl
pa3mepom y=6 MM ByayT BUAHBLI Nog yrinom o=5'?

Ha kakoM pacCTosiHUM 4enoBekK C HOpPMarbHOM OCTPOTOW 3peHUd nepecTtaHeT
pasnuyatb geTanu npegmeToB pasMmepom y=4.5 mm?

YrnoBon npegen paspelleHnst Y HEKOTOPOro YerioBeka C HopMarbHbIM 3peHVEM paBeH
a=3'. Ha kakoM MakCumManbHOM PacCTOSIHUM YenoBeK pasnnyunT Hebonbline npeameTsl,
oTcTodAWwme apyr ot gpyra Hay = 10 cm?

LWkad Bbicotom 180 cm pacnonoxeH Ha pacctoaHum 2 M OT Habnwpgatensa. Kakos
pa3mMep ero nsobpaxeHus Ha cetyaTtke? o Kakum yrriom 3peHus BuaeH wkadp?
Mpadhmnyeckn onpepenuTb MOMOXeHMe BXOOHOrO U BbIXOAHOMO 3paykoB anepTypHOW
anadgoparmel.

C nomoLLbio anepTypHOro M [MaBHOMO NyyYen B CUCTEME ONPedenUTb MONOXeHue
BbIXOAHOrO 3payka C NOMOLLbIO MOCTPOEHMS.

|
|

F

Onpepenntb 3agHee (POKYCHOE pacCTOsiHUE TOHKOrO KOMMOHEHTa, eCNK paccTosiHME OT
nepegHero ¢okyca go npegmeta z=-400 MM, OT KOMMNOHEHTa 0 nM3obpaxeHus a’=100
MM, a @oOKycHble pacctosHus -f=f. BHaa dokKycHoe paccTosaHne, onpeaenvTb



10.

11.

12.

13.

14.
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paccTtosiHme OT 3agHero doKyca A0 M30bpaxeHusi, pacCTosHMEe OT KOMMOHEHTa [0
npegmeTa, IMHENHOoe W YrroBoe yBeNUYeHne.

Pagunycbl KpnBuaHbl npenomnsowmx nosepxHocten ri=30 Mm; r2=-50 MM; paccToaHus
Mexay nosepxHoctammn d=20 mmM; n1=n3=1.333 (NIMH3a nomelleHa B Boay), n2=1.518.
Onpegenutb f', sk, sF.

[Mepen BbINYKIION MOBEPXHOCTLIO CTEKNAHHOM BbIMYKIO-MMOCKON NINH3bI TOMNWWHBLI d = 9
CM Haxogutcsa npegmet. Ero msobpaxeHune obpasyeTcd Ha NNOCKOW MOBEPXHOCTU
NNH3bI, KOTOpasi CNYyXWUT 3KkpaHoMm. OnpeaenuTb NUHENHoe yBenuyeHue, ecrnv paauyc
KPUBW3HbI BbIMYKNOW NOBEPXHOCTU JNIMH3bI R = 2.5 cMm.

@POKyCHble pacCTOAHNA TOHKOW CTEKISIHHOM OBOSIKOBbLIMYKNON CUMMETPUYHON NUH3bI B
Bo3ayxe paBHbl 10 cm. JIMH3Yy nonoxunm Ha Bogy TakMm obBpasom, 4YTO C OAHOW
CTOPOHbI NWH3bl OCTancsa BO34yX, a C Apyron Boga. Kak uameHunucb (OKyCHble
PaCCTOAHUS NINH3bI?

HanTtn BuaMmoe yBenuyeHve MUKpoOCKomna, ecnu ontudeckas anuHa tydyca A=0.14 m,
BMaMMoe yBenuyeHue okynapa =10 u dokycHoe paccrtosiHne obbektna fos'=0.016
M.

doToKOpPPECNOHAEHT CHMMaeT oToannapaTtoM C (OKYCHbIM pacctosHuem 10 cm
OeryHa Ha CTaguMoHe, [OBMXKYLLEroca CcO CcKopocTbto 7 wM/c. PacctosHue ot
doTokoppecnoHaeHTa go 6eryHa 20 M. KakoBa gosmkHa 6bITb MMHUManNbHasa Bblaepkka,
4TObObI CMeLleHne n3obpaxkeHnst Ha CHUMKe He npesBbiwarno 0.1 Mm?

JInHza nmeeT dokycHoe pacctosHne f' = 100 mm. lNMpegmet pasmepom y=10 mm
pacnonoXxeH OT nepeaHen rnaBHOM MMOCKOCTU JIMH3bl Ha paccTtodHun a=100 mm.
Onpegenutb NONoOXeHWe 1 BENNYMHY N300paXKeHUs aHanUTUYEeCKN N rpadpnyecku.
[MocTpouTb X0 nyya Yyepes ONTUYECKYI0 CUCTEMY, 3aaHHYI0 MaBHbIMU NSIOCKOCTAMU Y
boKycaMn KOMMOHEHTOB, €CNN M3BECTEeH X0 Jfyda Mexay BTOpbIM W TpeTbuM
KOMMOHEHTOM.

15. Ha npssMOyronbHyHo LLeSlb HOPMasnbHO K ee NNOCKOCTM NagaeT napansienbHbIn My4YoK

MOHOXpOoMaTU4eckoro ceeta (audpakumsa dpayHrodepa); pacnonoXeHHas 3a LWeNbio
NNH3a ¢ (POKYCHbIM paccTtosHneM F = 2.0 M npoeumpyeT Ha 3KpaH UdPaKLMOHHYH
KapTVHY B BUAE YepeayroLwmnxca CBETbIX U TEMHbIX nonoc. LnpuHa ueHTpansHom
cseTnon nonockbl b = 5 cMm. Kak Hago 3MeHUTb LUMPUHY Wwenu, 4Tobbl LeHTpanbHas
cBeTNnas nosioca 3aHsina Becb 3KpaH (npv nobon WwmpuHe)?

20.2 NpomexyTo4yHasa aTTrecTauus

I'Ipome>|<yTqubu7| KOHTPOJIb YyCneBaeMoCTun no AucuuniimHe — O3SK3aMeH. OK3aMeH

ctygeHTtol cgaT no KMMawm, cogepxawum Ba TeopeTUdeckux BOMpoca W OAHy 3ajady.
CTyneHTbl nepeq ak3aMeHOM MoJSly4atoT CAMCOK BOMPOCOB, KOTOpble ByayT coaepXxaTbCs B
KOHTPOJSIbHO-U3MEpPUTENbHBIX MaTepuarnax.

Bornipockl K 9K3aMeHy:
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1. TepmnH «®PoTOHMKa». DPOTOHMKA, Kak obBracTb Haykm M TexHuka. OnTouHgopmaTuka.
OcHoBHble  OOCTWXEHNA cOBpeMEeHHOW (POoTOHMKM. Ponb onTuku B  (POTOHMKE WU
onTouHdOopMaTUKe.

2. [NocTynaTtbl BONTHOBOW OMTUKW.

3. MoHOXpomMaTuyeckune BOJSTHbI.

4. KomnnekcHoe npeacTtasneHne n ypasHeHue [enbmMrosbLa.

5. OnemeHTapHble BOMHbI: NOCKasa BOMHaA, cpeprnyeckas BOMHa.
6. NpunbnmxkeHne dpeHensa ana ceprnyecknx BosH: napabonovgHasa BonHa.
7. NapakcnanbHble BOSHBbI.

8. CBA3b Mexay BOSTHOBOM Y FreOMETPUYECKON OMTUKOMN.

9. YpaBHeHMe ankoHana.

10. BonHoBown nakeT. ['pynnoBasi CKOPOCTb

11. BonHoBoOe ypaBHEHMeE.

12. IHTEHCUMBHOCTb, MOLLHOCTb W 9HEPrus BOSHbI.

13. NoHATne nyya. MNMoctynaTbl Ny4eBOW OMTUKN.

14. lNokasaTenb NpenomMneHns BeLecTsa.

15. MpuHuun depma.

16. 3aKkoHblI reOMETPUYECKON ONTUKMN.

17. 3akoH NPSIMONIMHEHOrO pacnpoCTpaHEHUs CBEeTa.

18. NeomeTpunyeckas TeHb.

19. PacnpOCTpaHeHme cBeTa B HeOoAHOPOAHbIX cpedax C rmnaBHO U3MEeHARLLMMCA
nokasarterieMm npeniomMmneHnd.

20. YpaBHeHuWe rnyva.

21. 3aKOH OTpaxeHus cBeTa.

22. 3akoH npernomneHnus ceeta (CHenna).

23. MNMpuHUMN 06paTUMOCTM CBETOBOIO My4yKa.

24. Ycnosusa gns MNBO.

25. 3epkano. Xopg ny4en B 3epkane.

26. lNnockoe 3epkano, napabonuyeckoe 3epkaro.

27. nnunTtudeckoe n chepudeckoe 3epkana.

28. NapakcnanbHble Nyyun, OTpaXkeHue oT chepudecknx sepkarn.

29. JInH3bl. Xoa nyyen.

30. [1BosikoBbINyKNasa NuH3a.

31. Bugpbl cobupatrowmx n paccensaroLmnx fMH3.

32. ToHKasa nNnH3a: NOHATUE, ONTUYECKUI LLEHTP N ddOKarnbHas NiOCKOCTb.
33. Xopg ny4a yepes onTU4eCcKnin LeHTp. Xoa fyvyen B cobumpatoLLen nmHse.
34. Xopg ny4ya yepes OnTUYECKNiA LEeHTP. X0 Nyven B paccenBatoLLen NiMH3e.
35. MNocTpoeHne n3odbpakeHns B TOHKOM NUH3E.

36. Cobuvpatowan nuH3a: LOEeWCTBUTENbHOE M300pakeHMe TOYKM M npeameTa; MHUMOoe
n3obpakeHne ToYKN 1 NpeameTa; npeamMeT B hokanbHOM NNOCKOCTHU.

37. PaccenBaroLas fiMH3a: MHUMOE n3obpaxeHne ToYKM 1 npegmMeTa.

38. Abeppauummn ontndecknx cuctem. Cpepudeckasn abeppaums.

39. ACTMrmMaTn3m HaKMOHHbIX MYYKOB U KPUBM3HA MOMS M3006paxKeHus.

40. Koma. [luctopcums. Xpomatmnyeckasn abeppauns.

41. CTpoeHue rnasa. Akkomogaums. Yron 3apeHus. PacctosiHme Hauny4ywero 3apeHus.
42. bnnsopyKkocTb 1 4anbHO30PKOCTb.
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43. O6was kapTnHa doTonpoueccoB, obecneynBaromMx 3puUTENbHOE BOCMIPUSTUE
WMHopMauun MO3romMm YenoBeka

44. Ontuyeckue npmbopbl. HEBOOPYXEHHLIN rNas.

45. OnTudeckue npudopsl. Jlyna.

46. OnTtnyeckne npmbopbl. Mukpockon.

47. Ontnyeckune npmnbopbl. Tpyba Kennepa.

48. OnTtnyeckne npmbopsbl. Tpyba Nanunes.

49. MaTtpuyHbIn MeToA pacyeTa LEeHTPUPOBAHHOW ONTUYECKON CUCTEMDI.

50. MaTpuubl ONTUYECKOro MNpOMeEXyTKa, MNPenoMsisowen NOBEPXHOCTU, OTpaXKatoLlen
NMOBEPXHOCTWN.

51. MaTpuua npeobpasoBaHUs TONCTON U TOHKOW NNH3bI.

52. KapgvHanbHble TOYKM ONTUYECKOWN CUCTEMBI.

53. MaTtpuua npeobpasoBaHus nyva NPOU3BOSIbHLIMU MAIOCKOCTAMM.

OK3amMeH npoBOAUTCA B MUCbMeHHOM dopme. Kaxabin 6unet BknoYaeT Aga
TeopeTnyecknx Bonpoca n 3agadvy. Obyyarouwmica rotoBuT oTBeTbl Ha Bonpockl KMMa u
oTBeyvaeT npenogasatenito. OueHnBaeTcs NPaBUNBLHOCTL WU MOMHOTA OTBETa Ha Kaxabln
BOMPOC, NpY peLleHnn 3a4a4m OLeHUBaeTCs: 3HaHNne PU3NYECKNX OCHOB (ABMEHUI, 3aKOHOB,
dopmyn), HeobXoAUMbIX ONA ee pelUeHUs; Hanuudne maTtemMaTuyecknx npeobpasoBaHui;
npaBuibHbIAN OTBET. B kayecTBe JOMNONHUTENBHbLIX BONPOCOB 06YyYaloLWNACA MOXET MOMy4nTb
TeCTOBOEe 3ajaHue WUNu BOMpPOC M3 CNMcKa BOMPOCOB AJS1 TeKyLlero KOHTPONSA YCBOEHUS
ANCUUNIINHBI.

[na oueHnBaHWSA peLueHns 3agadn ucnonb3yeTcs 6annbHas wkana:
1) TecTtoBble 3a4aHUsA UK AONOSTHUTENbHbIA BOMpPOC:

*1 Gann — ykasaH BepHbI OTBET;

*0 6annoB — yka3aH HeBEpPHbIA OTBET, B TOM YMCII€ YaCTUYHO.

2) pacyeTHble 3a4a4u:

2 Oanna — 3agada pelweHa BepHO (MonydYeH npaBUIbHbIN OTBET, OBOCHOBaH
(aprymeHTMpoOBaH) xo4 peLueHns);

1 Oann — pelleHWe 3aJavvM COAEPXUT He3HauyuTernbHble OWWOKM, HO npuBedeH
NpaBUNbHbIA X0 PacCy>OeHWUA, UK MNoslyYeH BepHbIi OTBET, HO OTCYTCTBYEeT 060CHOBaHMe
XO4a ee pelleHusl, UMK 3afada pelleHa He MNOMHOCTbH, HO MOMy4YeHbl MPOMEXYTOYHbIE
pe3ynbTaTbl, OTpa)xawlwue NpaBUNbHOCTbL XO4a PELleHUst 3a-A4adn, Unu, B criyvyae ecrnu
3aJaHne COCTOUT U3 peLleHNst Heckonbknx noasagad, 50% KOTopbIX peLleHbl BePHO;

*0 6annoB — 3agava He pelleHa Unm peLleHne HeBepHO (XO4 peLleHns ownboYeH nnm
coaepXxu rpybble oWmnbKKN, 3HAYMTENBHO BNUSIOLLME Ha JarnbHeNwWee n3yvyeHme 3agaydn).

3) YCTHbIN OTBET Ha TeopeTuyeckume sonpockl KUM:

«2 Banna — obyyawowminca B MOMHON Mepe BriageeT MNOHATUWHBIM annapaTtoMm U
TeopeTU4EeCKMMN OCHOBaMM MO NOCTaBfIEHHOMY BOMPOCY, CNOCOGEH MNNOCTPUPOBaTh OTBET
npumepamu, aktaMmi, AaHHbIMW Hay4HbIX wuccrnegoBaHui (Gannbl BbICTaBASKTCS 3a
Kaxgbii Bonpoc n3 KNM);

1 Gann - obyvalWwuncs YacTUYHO BnageeT MOHATUAHBIM — annapaTtoMm W
TEopeTU4YEeCKMMN OCHOBaMM MO MOCTaBNEHHOMY BOMPOCY, HE CNOoCcobeH WMNMCTpMpoBaTb
OTBET NpuMepamun, aktamun, JaHHbIMU Hay4YHbIX MccregoBaHun (6annbl BbICTaBNAKOTCA 3a
Kaxgbii Bonpoc n3 KNM);

*0 6annoB — obyvawninca He BnageeT NOHATUMHBIM annapaTtoM N TEOPETUYECKUMM
OCHOBaMM MO MOCTaBMIEHHOMY BOMpPOCY, HE CNOCOOEH UNMICTPMPOBaTb OTBET MpUMepamu,

hakTamu, faHHbIMW HayYHbIX UccriegoBaHuid (6annbl BbICTABNSATCA 3@ KaXablii BONPOC M3
KNM.
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[Ons oueHmnBaHusa otBeta Ha KUM yunteiBaeTca

Kpumepuu oyeHusaHus KomrnemeHyul

YposeHb
cghopmuposaH
Hocmu
KomMmrnemeHuyuu

ll/kana oyeHokK

Obyuyarowuticsi 8 nosiHoU Mepe eriadeem rMoOHAMUUHBIM
annapamom u meopemu4ecKuMmu OCHosamu
ducyunnuHel, crocobeH unaCmMpuposams omeem
npumepamu, akmamu, OaHHbIMU HayY4HbIX
uccnedosaHul, MPUMEHSMb Meopemu4YyecKue 3HaHUsi
Ors  peweHusi npakmuyeckux 3ada4y & obnacmu
onmuku. (5-6 6annos)

[NoebiweHHbI
YPO8€EHb

OmnuyHo

Omeem Ha KOHMPOIIbHO-U3MepUmMersbHbIl Mamepuar
He coomeemcmeayem OOHOMY (08ym) u3
repeyucrieHHbIX nokasamersnedu, Ho obydyarwutica daem
npasusibHble omeemsbl Ha OOro/IHUMEsIbHbIE 80MPOCHI.
Hedocmamoy4Ho rpooeMoHCMpPUPO8aHO
meopemu4ecKux ocHO8 OucyurnnuHebl. (3-4 6asna)

Ga3sosnbit
YpPOBEHb

Xopouwo

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuar
He coomeemcmeyem  mobbiM  dgym(mpem) U3
repeyucrieHHbIX rokasameneu, obydaruwulcs Oaem
HernosiHble omeembl Ha OO0MnoSIHUMEsbHbIe 80MpPOChI.
Umeem He nonHoe npedcmasrieHue 0 meopemuyecKux
OocHosax., Oorlyckaem Cyu,ecmeeHHble Oowubku. (2
6anna)

[Nopozosenil
YPOBEHb

Ydosnemeopu-
meribHO

Omeem Ha KOHMPOIbHO-U3MepumersibHbIU Mamepuar
He coomeemcmeyem mobbiM mpem(demsbipemMm) U3
rnepeyucrieHHbIX rnokasamersedu. Obyyarowutics
0eMOHCcmpupyem  OmMpbI8OYHbIE,  (hpacMeHmapHble
3HaHusi, donyckaem 2pybbie owubku. (0-1 6ansn)

Heydoenemeo
pumesibHoO




