MHHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHIA POCCHUN
OI'bOY BO «bAIIKUPCKNUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»

®U3UKO - TEXHUYECKHUU NUHCTUTYT

YTBepKIAEHO: CornacoBaHo:
Ha 3acenanuu kadeapsl oomen Gu3nku [Ipencenarens YMK ©®TU
npotokos Ne 3 ot 19suBaps 2021 .

3aB. kadenpoit “7  banananos M.X. /Banananos M.X.

PABOYAS TIPOI'PAMMA JUCHUIIJINHBI
OnTuka

b1.0.10.04, o6s3arenbHast

IIporpamma dakasaBpuara

Hanpasnenne moaroToBku
03.03.01 Ilpukaagnbie MaTeMaTHKA U QU3NKa

Hampasnennocts (mpouiib) MOATOTOBKH
MoaenupoBanue GpU3MYECKHX MPOLECCOB U TEXHOJIOT UM
Kanuduxamus

bakanasp

®opma 00yueHust
OuHas

Pa3pa6oTunk (COCTABUTEID) /,a, wanih
Zl it [Axmanosa I'.P.
JIOTIEHT, K.(.-M.H., TOIICHT

s mpuema: 2021 r.

Vpa 2021 1.




CocTaBuUTENb.

K.(.-M.H., nouienT Axmanosa [".P.

PaGouas nmporpamma IMCHUIUIMHBI yTBEPK/IeHA Ha 3aceiaHuu Kadenpsl oOmieit Gpusuku
npotokod Ne 3 ot 19suBaps 2021 r.
3aBenyronuit kadeapoit ‘76;’ /bamananos M.X.

JlomoyTHEeHUsT ¥ U3MEHEHHM S, BHECEHHBIC B pab09yI0 MPOrpaMMy ITUCIUTUINHBI, YTBEPKICHBI Ha
3acenaHuy kadeapsl oomen ¢pusuku mpoTokoi Ne 6 ot 24urons 2021 r.

3aBenyromuii kadeapoit /Banamanos M.X.



CHuUCOK JOKYMEHTOB M MaTepHAaJIoOB (OrJIaBJIeHHE)

. Ilepedenp IUTaHUPYEMBIX pe3yabTaTOB OOyUYEHHs 1O JHCUUIUIMHE, COOTHECEHHBIX C | 4
YCTQHOBJIEHHBIMHM B 00pa3oBaTeIbHOM MporpaMMe HWHAMKATOpaMHM  JOCTHXKEHMS
KOMIIETCHIIU I

. Llenp 1 MECTO AUCLUIUIMHBI B CTPYKTYpe 00pa3oBaTeabHON NPOrpaMMbl 6

. Coneprxanue pabodeid mporpaMMsbl (00beM TUCIUILINHBI, TUIIBI U BU/IbI YU€OHBIX 3aHATHH, | 6
y4e0HO-MEeTOIuYecKoe 00eCIeYeHne CaMOCTOSTEIIbHON pabOThl 00YJIarOIIUXCS)

. ®OH/1 OLIEHOUYHBIX CPEJICTB M0 TUCLMILIIMHE 7
4.1. TlepeueHb KOMIIETEHUMI M WHIUKATOPOB JIOCTH)KEHUS KOMIETEHLMH C yKa3zaHueM | /
COOTHECEHHBIX C HUMH 3alITAHUPOBAHHBIX PE3yJbTaTOB OOYUYEHHs IO JAUCUUILINHE.
Onucanue KpUTEpUEB U MIKaJ OLEHUBAHUS PE3YJIbTaTOB 00YyUEHMS [0 JUCLUIUIMHE
4.2. TumoBble KOHTpPOJIbHBIE 3aJaHUsl WJIM MHbIE MaTepuajbl, HeoOXxoaumsle Juisd | 9
OLICHUBAHUSI PE3Y/IbTATOB O0YUYEHUS 10 JUCLMIUIMHE, COOTHECEHHBIX C YCTaHOBJICHHBIMU
B 00pa3oBaTeabHOM  MporpamMme  MHAMKATOpaMHM  JOCTH)KEHHUS  KOMIIETEHLUH.
Mertoauueckre MaTepuaiibl, OINpPEEAIONIMe MPOLEeaypbl OLIEHUBAHHUS pPE3yIbTaToB
00y4eHHs N0 JUCLUIUINHE

. YueOHOo-MeToIn4YecKoe U HH(OPMAIIMOHHOE 00SCTICYCHNE TUCIIUILTUHBI 22
5.1. IlepeueHb OCHOBHOH M JONOJHUTENBHOM ydeOHOW JUTEpaTypbl, HEOOXOIUMOMN st | 22
OCBOCHMS JUCLUIUINHBI
5.2. Ilepeuens pecypcoB WH(HOPMAMOHHO-TEIICKOMMYHHUKAITMOHHOHN ceTtn «HTepHeT™ 1 | 24
MPOTPaMMHOTO OOeCTIeYeHHsI, HEOOXOJUMBIX JUIsi OCBOCHHS IMCUUIUIMHBI, BKIIOYAs
npodeccroHagbHble 0a3bl JAaHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

. MarepuanbHO-TexHHYecKast 06a3a, HeoOXoAuMas Ul OCYLIECTBIEHUs 00pa3oBaTeiabHOro | 25

mponecca no AMCIHUIIINHE




1. IlepeyeHb NJIaHUPYEMBbIX Pe3yIbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPAMU JOCTHKEHUsI KOMIIeTeHIUii

[Ipu m3ydenun nucuumuinHbel «ONTHKa» y 00ydaromerocs M0JKHBI (GOPMHUPOBATHCS CIEIYIOIINE

KOMIICTCHII WU

OIIK-3: crocobeH cocTaBisaTh U OPOPMIIATh HaydyHbIC W (MJIM) TEXHUYECKUE (TEXHOJOTUYECKHE,
MHHOBAIIMOHHBIE) OTYETHI (IMyOIMKAIUU, TIPOEKTHI);

IIK-1:crmocoOHOCTEIO INIaHUPOBaTh W IMPOBOJUTH HAYYHBIC OKCIICPHUMCHTBI

(B u3bOpaHHOM

MIPEIMETHOM 00JIaCTH) U (MITH) TEOpEeTUUYECKUE (aHATUTHYECKUE U UMUTAIIMOHHBIC) UCCIICAOBAHUS.
Jns  ¢opmupoBaHus YKa3aHHBIX KOMIETEHIMHA M OCBOEHHS 00pa3oBaTelbHON MPOrpaMMbl
00yYaroImuiics TOHKEeH NMOKa3aTh CIESIYIOUINE Pe3yIbTaTbl 00y4eHHs 0 AUCIUIUTHHE:

Kareropus ®opmupyemas Koa n nanmenoBanue Pe3yabTaThl 00y4eHHs 110
(rpynmna) KOMIeTeHIus (¢ MHANKATOPA JOCTHKEHUS JUCIHHUILIHHE
KOMIIeTeHIHIi! yKa3aHHeM Ko/1a) KOMIIETEHIIUH
(npu HATUYMHU
OIIK)

OIIK-3:  cnocob6en | OIIK-3.1: 3HaTh KaK | 3HATh:
COCTaBIIATh U | COCTaBIATh U O0POPMISTH | PUNYECKUE OCHOBBI
0(QOpMIISITh HayYHBIE | HAYYHbIE 51 (wn) | sABIEHUH, CBSI3aHHBIX c
U (WJIM) TEXHUYECKHE | TEXHUYECKHE B3aMMOJICICTBUEM CBETA C
(TEeXHOJIOTUYECKHUE, (TexXHOJOTUYECKHUE, BEILIECTBOM;
WHHOBAIIMOHHBIC) MHHOBAI[MOHHBIEC) OTYETHI | OCHOBHBIEC KJIACCUYECKUE U
OTYETHI (TTyOnMKaIH, TIPOEKTHI); COBPEMEHHBIE
(mybnukanuu, JKCIIEPUMEHTAJIbHBIE
MIPOCKTHI); pe3ynbTaTHI B obnactu

ONTHYECKHUX SIBJICHUM;
OCHOBHBIE 3aKOHBI
r€OMETPUYECKON U BOJIHOBOU
ONTHKW, OCHOBHBICE METOJBI
peLIeHHUs 3a/1a4 110 ONTHUKE.

OIIK-3.2: YMeTh COCTaBIISTh
u  ohOpMIATH HAy4yHBIE W

(uim) TEXHUYECKHE
(TeXHOJIOTHYECKHE,
MHHOBAaILlIOHHBIE) OTYETHI

(myOnuKamuu, MpoeKThl);

YMeTn: MNPpUMCHATE 3HAHUSA B
oOnactu bu3uKu s
COCTaBJIEHUSI U O(QOPMIICHHUS
HayyHBIX M  TEXHHUYECKHUX
OTYETOB,;

OIIK-3.3: Bnanets | Bnaners: HaBbIkaMu pabOTHI ¢

crocobaMu COCTAaBIICHUS U | HAYYHOHM W TEeXHHYECKOM

opopMIIEeHHST ~ HAYYHBIX | | JJUTEPATYpPOH.

(nn) TEXHUUYECKUX

(TEXHOJIOTUYECKHX,

WHHOBAIIMOHHBIX)  OTYETOB

(myOnMKanuu, IpoeKThl);
[TK-1:cnocobnocthio | TTK-1.1: 3HaTh Kak | 3HaTh:
TUTAHUPOBATh Y | TUITAHUPOBaTh W TPOBOJIMTH | IPUHITUIIBI paboTHI "
MPOBOANTH HAyYHBIC | HAYYHbIE SKCIEPUMEHTHI (B | YCTPOHCTBO COBPEMEHHOI
SKCIIEpUMEHTHl (B | ©30paHHOI IIPEAMETHON | SKCIIEPUMEHTAIBHOU
n30paHHOM obmactn) u (wn) | anmaparypsl JUISt
peIMETHOM TEOpETUYECKHE UCCJIEIOBAaHMUSI  ONTUYECKUX
obnactn) u (unm) | (aHATUTHYECKUE U | IBJICHUM W BENIECTBA C




TEOpPETUYECKHE
(aHaJIUTHYECKHE
MMUTALIMOHHBIC)
UCCJIEIOBAHUS

u

MMUTALOHHBIE) MIOMOUIbIO ONTUYECKUX

WCCIIEAOBAHUS; METO/IOB.

[IK-1.2: YMeTs miuaHupoBaTh | YMETh:

U IPOBOJUTH  HAy4YHbIE | CTPOUTH MaTeMaTUYeCKHe

IKCIIEPUMEHTHI (B H30paHHOM | MOJeNn MPOCTENIINX

npeIMeTHOM  o0JacTh) U | ONTHYECKHX  SABICHUH U

(unn) TEOPETUUECKHE | UCIIONIb30BaTh JJIs HU3YYEHUS

(aHanmuTHYECKHE U | 3TUX MOJENEeH JIOCTYIHBIN

MMUTALOHHBIE) emy MaTeMaTHYECKUM

HCCIEA0BaHUS; amnmapar;
UCIIOJIb30BaTh COBPEMEHHBIE
o0Opa3oBaTebHbIC u
UH(POPMAIMOHHbIE
TEXHOJIOTHH JUTSL
puoOpeTeHns HOBBIX
3HAHUU.

IK-1.3: Bnanets | Bnaners: HaBbikaMu pabOTHI €

CIIOCOOHOCTBIO IIJIAHUPOBATh
U TPOBOJUTH  HAy4YHBIC
IKCIICPUMEHTHI (B M30paHHOM

IpeIMeTHOM  oOnactu) W
(vm) TEOPETHYCCKUE
(ananuTHUeCcKre u
UMUTAIMOHHBIC)
WCCIICIOBAHMSI,

MPOCTEUIICH HU3MEPUTEIIHbHOMN
arnrmaparypoi.




2. leab 1 MeCcTO TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmMbl

Juctummmaa «ONTHKa»OTHOCUTCS K 0053aTeIbHON YacTH pabouero yueOHOro miaHa.
Jucnunimza u3yyaercs Ha 2Kypce B 4 ceMecTpe.

[enu nzydenus AucuUIInHbl «ONTHKA». U3yYEHHE CBOMCTB CBETA, 3aKOHOB €r0 PaCHpOCTPaHEHUS U
B3aMMOJICHCTBHS C BELIECTBOM; O3HAKOMJICHHE C TPUHIMIIOM JEHCTBHUSA MPOCTEHININX ONTUYECKUX
YCTPOMCTB U MPUCIOCOOICHHHM, HOBEUITMMH JOCTHKCHUSIMA B 00JIACTH ONTUYECKOTO IPUOOPOCTPOCHUS;
W3YYCHHE OCHOB ONITHYECKUX SIBJICHUI, CBS3aHHBIX C IPUMEHEHUEM COBPEMEHHBIX JIA3EPHBIX HCTOYHHKOB
CBeTa.

Jnst uzydenust AMcuUIuiMabl «ONTHKa» HE00X0AMMO 3HAaHUE TPEAbIAYIIUX pa3iesioB KypcoB o0IIeit
(bU3HUKN: MEXaHUKH, MOJIEKYJISIPHON (PU3UKHU, FIEKTPpUYECTBO U MarHeTH3Ma. CTyIEHTHI TOJKHBI BIAJETh
OCHOBHBIMH 3aKOHAMHM M IOHATUSAMH 3THX Pa3/IeioB, TAKXkKe UM He00X0AUMO 3HaHHe AU epeHnnansHoro
Y MHTErPajbHOr0 UCUUCIICHUSI, YMEHUE pellaTh npocreinme auddepeHnnanbibie ypaBHeH s ; 0071a1aTh
3HAHUSAMHU B 00JJACTH MaTEMaTHYECKOI0 aHAJIN3a, aHATUTUYECKON reOMETpHUH.

OTOT pazzaen Kypca olmieil (U3UKHU SBISETCS CBA3YIOLIIMM 3BEHOM MEXy OOIIei U TeopeTH4ecKon
¢usukoii. OcBoeHHE ero He0OXOMMO IS TAThbHEHIIIET0 H3yYeHUS MTOCIISYIOIINX Pa3esioB Kypca o0mei
U TeopeTudeckoi pu3uku (aToMHON (pU3UKH, (GU3UKU ATOMHOTO sIJIpa ¥ DJIEMEHTaPHBIX YaCTHUIl, KBAHTOBOM
TeOopHH, (HU3NKH KOHIEHCHPOBAHHOTO COCTOSTHUSA).

3. Coaep:xanue padoyeii mporpaMmmbl (00beM JUCHUNIMHBI, TUNIBI U BUAbI Y4eOHBIX
3aHATHH, y4eOHO-MeTOoANYecKoe o0ecreyeHre CaMOCTOSATEeIbHOM PadoThl 00Yy4AKOIIHXCS)

Copepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxenun Ne 1.



4. ®oHJ OLEHOYHBIX CPEACTB MO0 TUCHHUIIJIMHE

4.1. Hepeqenb KOMIIeTEeHIUI 1 HHAUKATOPOB JOCTUKCHUSA KOMIIeTEHIIHI ¢ YKa3aHuem
COOTHECCHHBbIX ¢ HUMH 3aIlJTAHUPOBAHHBLIX PE3yjJabTaTOB oﬁyqe}mﬂ mo ATMCUMIIJIMHE.
Onucanne KPUTEPUEB U HIKAJI OHCHUBaAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o TMCHMIIJIMHE

Kox u ¢popmynupoBka KOMIETEHITUH

OIIK-3:ciocoben

COCTaBJIATH n

opopMIIATH

HAay4YHBbIC

(TeXHOJIOTUYECKHEe, MHHOBALIMOHHBIE) OTYETHI (ITyOJIMKALUH, TPOEKTHI);

u

(vm)

TECXHUYCCKUC

Kon u Pesynbrarel o0yuenusi | Kpurepuu ornieHnBaHus pe3ysbTaToB 00y4eHUS
HaWMEHOBaHHUE 0 AUCLUIUINHE 2 3
HUHMKATOpa «He 4 5)
«Y IOBJIETBO
JOCTHKCHHUS YIIOBJIETBOP «Xopomioy | «OTIHIHOY
PHUTEIHLHOY
KOMITIETEHIINH UTEJILHO
OIIK-3.1: 3HaTh Kak|3HATH: [TokaseiBaet |MImeeT 3HaeT nmouTH|3HaeT BCE
COCTaBJISTh u|pU3NYEeCKue  OCHOBBI|IIOJIHOE 3HAYUTENbH [BCE,
oopMIIATh HAyJHBIC|IBJICHHUMA, CBS3aHHBIX C|HC3HAHHE  |bIC JIOITYCKaeT
U (UIM) TeXHUYECKHe B3auMOJCCTBHEM MaTepuana [IpoOenbl B |(He3HAYUTEl
(TEXHOJIOTUYECKUE, [CBETA C BEIICCTBOM; WIH WMECT|3HAHUSAX, |bHBIC
WHHOBAIIOHHBIEC) OCHOBHBIE (parMeHTap [IOMycKaeT (OMUOKA B
OTYETHI KJIACCUYECKHE Y |HBIC 3HAHUS|CYIIECTBEHH [OTBETAX
(myOnukanuu, COBPEMCHHBIC HEOOJIBIION |[pIe OIMOKHU
MIPOCKTHI); IKCIIEPUMCHTAIBHBIC  |4aCTH B OTBETax
pe3ynbTaThl B 00NacTH|MaTepuaa,
ONITHYECKUX SIBJICHUH; |IOITyCKaeT
OCHOBHBIE 3aKOHBI rpyObie
F€OMETPUYECKOUN U OIHUOKHU
BOJIHOBOH OITHKH,
OCHOBHBIC METOJIbI
pelIeHus 3a1a4 1mo
OITHKE;
OIIK-3.2: YMeTh|YMeETh: He ymeer |Ymeer, Ho|Ywmeer, Vmeer B
COCTaBJISITh U|IPUMEHATh 3HAHUS B JIOITYCKAeT |JOMYCKAeT |COBEPIICHCT
opopmiATh Hay4Hble|OOMacTH (PU3UKK IS 3HAUUTENbH |HE3HAUUTEN |BE
U (UJM) TEXHUYECKHE|COCTaBICHUS 51 bl€ OIIUOKU |bHBIE
(TexHomornyeckue, |oGOpMIEHUS HAYYHBIX OIINOKHU
WHHOBAIIMOHHBIC) " TEXHHYCCKUX
OTYETHI OTYETOB;;
(myOnukanuu,
IPOEKTHI);
OIIK-3.3: Bmaners|Bnagers: HaBbikamH |[IpakTuyeck |Bnageer Bnaneer, Bmaneer B
criocobamu paboTel ¢ HAy4YHOW WU HE cinabo, JOMTYCKaeT [COBEPIICHCT
COCTaBJICHUS Y| TEeXHUIECKON BIIaJIceT JIOITYCKaeT |HEe3HAUUTEN |BE
odopmiieHus JTUTEPATYPOI. 3HAYUTENbH |bHBIE
Hay4YHBIX H  (WIN) bI€ OITUOKH |OTTHOKHU
TEXHUUYECKUX
(TEXHOJIOTUYECKHUX,
WHHOBAIIMOHHBIX )
OTYETOB
(myOnukanmw,
MIPOCKTHI);




IIK-1:ciocoOHOCTBIO IJIAHUPOBATH M IMPOBOAWUTH HAYYHBIE SKCHEPUMEHTHI (B HM30paHHON
MIPEAMETHOM 00J1acTH) U (WIIH) TeOpEeTUYSCKHE (AaHATTUTUYECKUE U MMUTAIIMOHHBIC) UCCIICIOBAHNUS,

Ko 1 nHaumenoBanue
WHJIUKATOpa

PesynbraThl 00y4ueHus
0 ANCIUIIINHE

Kpurepun onieHuBaHus pe3yIbTaToOB 00y4IeHUs

2

MpeIMeTHON 001acTh)
U (WIHM) TEOPETUYECKUE
(ananuTHuecKue u
MMUTAIIMOHHEBIE)
WCCIIEOBAHUS;

JIOCTHOKCHHUS «He 3 4 5)
«Y IOBIETBO
KOMIIETEHIINH yIIOBJIETBOP «Xopouioy» | «OTIUYHO»
PUTEIBHOY
WUTEITHLHO
IIK-1.1: 3uate Kak|3HaTh: [TokaszeiBaet |Mmeet 3HaeT mo4TH|3HaeT BCE
IJIAHUPOBATh U |IPUHIUIIBI pa0OTHl U [IOJIHOE 3HAYUTEIbH |BCE,
MPOBOANTh  HAY4YHBIE|yCTPOICTBO HE3HaHUE  |bIe JIOTTYCKaeT
SKCIIEPUMEHTHI (B|coBpemMeHHOI MaTtepuana |[poOeNbl B |HE3HAYUTEN
n30paHHON OKCIIEPUMEHTAJIbHOW |[MIM UMEET|[3HAHUSX,  |bHBIE
MPEIMETHON 00JIaCTH)|anmapaTypsl s (¢parmMeHTap |[10mycKaeT |OmUOKH B
U (W) TEOPETUYECKUE|UCCIIE0BAHNUS HbI€ 3HAHUA|CYIECTBEHH [OTBETaX
(ananuTHUECKHE U |ONTHYECKUX SIBJICHUIN |HEOOJBIION |bI€ OIIMOKH
MMUTAIMOHHEIEC) U BEIIEeCTBa C 4acTu B OTBETax
HCCTIEIOBAHUS; MTOMOIIIBIO MaTtepuaa,
ONTUYECKUX METO/IOB; |OMYCKAET
rpyoblie
OIIMOKHU
I1K-1.2: VYMeTs|YMeTh: He ymeer |Ymeer, Ho| Ymeer, VYmMmeer B
IJIAaHUPOBATh U|CTPOUTH JIOTIYCKaeT |IOMYCKaeT |COBEPIICHCT
MPOBOJUTH  HAy4YHBIC|MAaTEMaTHUYECKHE 3HAYUTEJIbH |HE3HAYUTEIN |BE
JKCIIEPUMEHTHI (B|Mozenu mpocTedmx ble OIIMOKH |bHBIE
n30paHHOM ONTHUYECKUX SBJICHUU OIMOKHU
MpeIMEeTHOW O00JacTh)|M HUCHONB30BaTh IS
1 (WIHM) TEOPETUYECKUE|U3YyUCHUS ITUX
(aHamuTHYECKHE uMozenenl JTOCTYNHbIN
MMUTAIIMOHHEBIE) €My MaTeMaTH4YeCKui
HCCIIEA0BAHUS; anmnapar;
WCIIOJIh30BaTh
COBPEMEHHBIE
oOpa3oBaTelbHBIE WU
nH(pOpPMaIMOHHbBIE
TEXHOJIOTHH TUTST
MPHOOpPETEHUST HOBBIX
3HAHWH,
I1K-1.3: Bnaners|Bnagets: [IpakTnueck |Bnageer Bnaneer, Bnaneer B
CIIOCOOHOCTBIO HaBbIKaMU palbOTHl C[U HE cinabo, JIOTTYCKaeT [COBEPUICHCT
MJIAHUPOBATh u|mpocrenien BJIAJIEET JIOMYCKAaeT |HE3HAYUTEIN |BE
MPOBOJIUTH  HAyYHBIC|M3MEPUTEITHHOU 3HAYHUTEINIbH |bHBIC
9KCIIEPUMEHTHI (B|anmapaTypoii. b€ OITMOKH |[OIIUOKH
n30paHHOMN




OIIK-3:criocoOeH cocTaBiIsATh U OGOPMIIATh HAYUHBIC U (MJIH) TEXHUYECKUE
(TeXHOJIOTUYECKHEe, MHHOBALIMOHHBIE) OTYETHI (ITyOJIMKALUH, TPOEKTHI);

KO,I[ N HAUMCHOBAHHEC

Pe3ynbrarel 00yueHus no

Kputepuu onieHnBaHus pe3yabTaToB

reOMETPUYECKON 1
BOJIHOBOM OIITHKH,

WHJIUKATOPaA TOCTUKEHUS JOUCLAIIIIMHE 0o0y4JeHus
KOMIIETEHIINH «3auTeHo» «He 3auteno»
OIIK-3.1: 3HaTh Kak|3HaTh: 3naer ¢pusuueckue |He 3HaeT
COCTaBIATh M OGOPMIISATH|PU3NYECKUE OCHOBBI|OCHOBBI SIBJICHUH, |pu3ndeckue
HayYHbIE 51 (wn)|siBIEHUM,  CBA3AHHBIX  C|CBA3AHHBIX C OCHOBBI SIBJICHUH,
TEXHUYECKHE B3aMMOJICHICTBHEM CBETa C|B3aUMOJICHCTBUEM [CBS3aHHBIX C
(TEeXHOJOTUYECKHUE, BEILIECTBOM; CBETa C B3aUMOJICHCTBUEM
WHHOBAIIMOHHBIE)  OTYETHI|OCHOBHBIE KIJIACCHUYECKHUE U |BEIIECTBOM; CBETa C
(myOnHMKaIH, TPOEKTHI); COBPEMEHHEIE OCHOBHBIE BEIIECTBOM,;
SKCIIEPUMEHTAJIbHbIC KJIACCHYECKHE U OCHOBHBIE
pe3yiabTaTel B OOJIACTH|COBPEMEHHBIC KJIACCUYECKUE U
ONTUYECKUX SIBICHUN; AKCIIEPUMEHTATbHBI|COBPEMEHHBIE
OCHOBHBIC 3aKOHBbI € PC3YyJIbTAThI B OKCIICPUMCHTAJIbHBI
reOMETPUUYECKOM U obnactu € pe3yNbTaThl B
BOJIHOBOI OITHKH, OIITUYECKUX obnactu
OCHOBHBIE METO/IbI PEIICHHUS |SIBIICHU; ONTUYECKUX
3aJ]1a4 10 OITHUKE; OCHOBHBIC 3aKOHBI |IBJICHUN;

OCHOBHBIE 3aKOHBI
r€OMETPUYECKON U
BOJIHOBOM ONTHUKH,

OIIK-3.2: YMeTrb cOCTaBIATH

VYMeTs:

YMeer nIpuMeHsATh

He ymeer

(myOnMKanuu, TpOeKThl);

u ohOopMIIATh Hay4dHbIE H|[IPUMEHSATh 3HaHUSA B|3HaHM B 00JaCTH  [IPUMEHATH 3HAHUS
(unn) TEeXHUUYECKHe|o0nacTu ¢bu3uku JUIst | QUBUKY 1St B o0nactu pusuku
(TEXHOJIOTHYECKHUE, COCTaBJIEHUS U O(POPMIICHHUS|COCTABIICHUS U JUISL COCTaBIICHUS U
MHHOBAIIMOHHBIE)  OTYETHI|HAYYHBIX M TEXHUYECKHUX|oPOpMIICHUS oopmIiIeHUs
(myOnaMKaIMu, TPOEKTHI); OTYETOB; Hay4HBIX U HAy4HBIX U
TEXHUYECKHUX TEXHUYECKUX
OTYETOB; OTYETOB;
OI1K-3.3: Bnaners|Bnanets: HaBeikamu pabothl|Bnageer HaBbikamu |He Bianeer
crioco0amMM COCTaBJIEHUS M|C HAYYHOM M TEXHHUYECKOW|paOOoThl C HAYYHOW |HAaBBIKAMU PAOOTHI
oopMmIIeHHsST ~ HAYYHBIX H|JIUTEPATypPOM. Y TEXHUYECKON C HAy4YHOH U
(nm) TEXHUYECKHUX JUTEPATypOU TEXHUYECKON
(TEXHOJIOTUYECKUX, JIUTEPATYPOM.
WHHOBAIIMOHHBIX)  OTYETOB

IIK-1:criocoOHOCTRIO MIaHUPOBATh U MPOBOAUTH HAy4YHBIE SKCIIEPUMEHTHI (B M30paHHON
peMETHOM 001acTH) U (UJIH) TEOpETHYECKHE (aHATUTHYECKHUE U UMUTAIIMOHHbIE) UCCIIEIOBaHUS;

Kon u HaumenoBanue (Pesynbrarel 00ydeHus |Kpurepuu orieHUBaHUS pe3yIbTaTOB O0yUeHUs
WHJIUKaTOpa 10 TUCIUTUINHE

JTOCTHKEHUS «3a4TeHo» «He 3auteno»
KOMITETCHITHT

I[IK-1.1: 3mare  kak|3HaTh: 3HaeTHPUHIIUIIBI He 3naer npuHOUIIBI
TJIAHUPOBATh Y |IPUHITUIBI pA0OTHI M |pabOTHI M YCTPOMCTBO |pabOTHI U yCTPOMCTBO
MPOBOAUTH HaYYHBIE|yCTPONCTBO COBPEMEHHOMN COBPEMEHHOMN
SKCIIEPUMEHTBI (B|coBpeMeHHOM SKCIEPUMEHTAIBHON  |[3KCIIEPUMEHTATbHON
n30paHHON MPEIMETHOM |[IKCIIEPUMEHTAIBHOM  |anmapaTypsl AJs armaparypsl s




obmact) W (WiM)|anmaparypsl i HCCIeN0BaHUs UCCIIEI0BAHNS
TEOPETUYECKHE UCCIIEIOBaHM ONTUYECKUX SIBJICHUN |ONTHYECKUX SIBJICHUN U
(aHanmuTHUECKHE U |ONITUYECKUX SIBJIEHUM U |U BELLECTBA C BEIIECTBA C IOMOIIIbIO
MMUTALUOHHBIC) BEILIECTBA C IOMOIIBIO  [[IOMOIIBIO ONTUYECKUX METOJIOB,;
UCCIIEIOBaHMS; ONTUYECKUX METO/IOB; |ONTHYECKUX METOJIOB,
I1K-1.2: YMeTs|YMeTh: Ymeer ctpouthHe yMeeT CTPOUTH
IJIAaHUPOBATh U|CTPOUTH MaTeMaTH4ECKHe MaTeMaTUYECKUE MOJENIH
IIPOBOJUTH Hay4yHbIC MATEMATHYECKUE MOJIEIM TNPOCTEUIIUX [IPOCTEHIINX ONTUYECKUX
9KCIIEPUMEHTHI (B|MOZenn  mpOCTEMIIUX|ONTHUYECKUX SIBJICHMM|BJICHUN U UCIOJIb30BaTh
n30paHHON MPEIMETHOM|ONTUYECKUX SIBIICHUM M|M MCIOJIB30BaTh JUIA|AJS  M3Yy4EHHS  ITHX
obmact) W (WMJIM)[HCIIOJIB30BATh JUISI | U3Y4YEHHUSI 9TUX|MOJIETEN JOCTYIHBIN eMy
TEOPETUYECKHE W3Y4ECHHS] ITUX MOJEIJICH MOJENIEH JOCTYIHBIN (MAaTEMATUYECKUN
(aHanmuTHUECKHE U |IOCTYITHBIN eMy|eMy MaTeMaTH4eCKHii|amnmnapar;
UMUTALUOHHBIC) MaTeMaTHYECKUI anmnapar; UCIIOJIb30BATh
HCCIIEIOBaHMS; anmnapar; UCIIOJIb30BaTh COBPEMEHHbBIE
HCII0JIb30BATh COBPEMEHHBIE oOpa3oBaTebHbIE U
COBPEMEHHBIE oOpa3oBaTenbHble 1 [MH(POPMAIMOHHEIE
o0pa3oBaTesbHbIe U|UH(OpPMAIIIOHHbIE TEXHOJIOTUH IS
nH(POPMAIOHHBIE TEXHOJIOTHH IS IpUOOpPETEHUST HOBBIX
TEXHOJIOTMH JUIs [IpUOOPETEHHS HOBBIX |3HAHMIA;
NpuOOpEeTeHUs]  HOBBIX |3HAHUU;
3HAHUU,
I1K-1.3: Bnaners|BnangeTs: HaBbIKaMH |[BiiazeeT HaBbIKaMU He Bnageer HaBbIKaMu
CIIOCOOHOCTBIO paboThl ¢ mpocTeiiiei[paboTel ¢ npocTeiimei [paboTkl ¢ mpocTeiiei
IJIAHUPOBATh Y [U3MEPUTEIIbHOMN U3MEPUTEIBHON WU3MEPUTEIBHON
IIPOBOJUTH Hay4yHbI€ |aNnaparypoil.. anmnapaTrypou. anmnaparypou.
JKCIIEPUMEHTHI (B
n30paHHON MPEIMETHOM
obmactn) u  (win)
TEOPETUYECKHE
(ananuTHUECKHE u
UMUTALMOHHBIE)
UCCIIEIOBaHMS;

4.2. TUNOBBIE KOHTPOJIbHBIE 3aJaHUsl UJIU HHbIEe MATePHAJIbI, He00X0IUMbIE /IJIsl OLleHUBAHUS
pe3yJbTaToB 00y4eHHs 110 JUCHHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJICHHBIMH B
o0pa3oBaTe/IbHON NMPOrpaMMe HHAMKATOPAMU 10CTHKEHUSI KoMIieTeHunii. MeToauueckue
MaTepHaJIbl, ONpeAe/sIonMe NPoueAypbl OCHUBAHUS Pe3yJbTATOB 00y4eHuUs 10
AUCHUILINHE

Kox u HaumenoBanue
WHJIUKATOpa JOCTHXKEHUS

KOMIIETECHIIUHN

Pe3y'J'ILTaTLI O6y‘-ICHI/I$I 110
JUCITHITIINHEC

OneHouHble CpescTBa
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OIIK-3.1: 3HaTh KaK COCTaBMAThH | 3HATH: Tecr
n opopmMisATh HaydHbIe W (WH) | PU3UYECKHE OCHOBBI sBiieHn, | [lTuceMeHHbIe PabOTHI
TEXHUYECKUE CBSI3aHHBIX C B3auMoJieiictBueM cBera | KommokBuym
(TeXHOJIOTUYECKUE, C BEILIECTBOM;
WHHOBAIIMOHHBIC) OTYEThI | OCHOBHBIC KJIACCUYECKHE u
(myOnuKanuu, TpoeKTh); COBPEMEHHBIE  JKCIIEpUMEHTAIbHbIE
pe3yabTaThl B OOJIACTH ONTHYECKHUX
SIBJICHHI;
OCHOBHBIE 3aKOHBI T€OMETPUYECKON 1
BOJIHOBOH OINTUKU, OCHOBHBIE METO/IbI
peleHus 3a/1a4 10 ONTHUKE,
OIIK-3.2: YMmeTh cOCTaBsTh U | YMETh: Tect
opopmisTe Hay4yHble W (WIM) | IPUMEHATH 3HAHUS B o6nactu pusuku | [lucemMeHHbIe paboThI
TEXHUUYECKUE s coctaBneHuss U odopmieHus | Kommoksuym
(TexHONIOTHYECKHE, HAyYHBIX U TEXHUYCCKUX OTUCTOB;,
WHHOBAIIOHHBIEC) OTYETHI
(myOnMKaIyH, TPOEKTHI);
OIIK-3.3: Bnagers cnocobamu | Bnagers: HaBeikamu  pabotel ¢ | KommokBuym
cocTaBiieHUs # O(OPMIICHHUS | HAYYHOH U TEXHUYECKOH JINTEPATypOH.
HAyYHBIX U (WJIM) TEXHUYECKHUX
(TEXHOJOTUYECKHUX,
WHHOBAIIMOHHBIX ) OTYETOB
(myOnMKaIyH, TPOEKTHI);
[1K-1.1: 3HaTh Kak MIaHUPOBAThH | 3HATH: Jlaboparopubie
" MIPOBONTH HAaYYHBIEC | IPUHLIUIBI PAOOTHI U YCTPOMCTBO paboThI
SKCHEpUMEHThl (B M30paHHON | COBPEMEHHOM 3KCIIepUMEHTAIbHON
MpeAMETHON 007acTH) W (WJIK) | anmapaTyphl AJis UCCIEA0BaHUS
TeopeTHYecKHe (aHATUTHYECKUE | ONTHUECKUX SIBJICHUHN U BEIIECTBA C
" UMHTAIMOHHBIC) | TIOMOIIBIO ONTHYECKHX METOJIOB,;
HCCIIEIOBaHMS;
[1K-1.2: YMeTh TUTaHUPOBAaTh U | YMETh:
MIPOBONTH Hay4YHbIC | CTPOUTh MaTemaTuueckue Mozenu | JlabopaTopHbie
AKCIIEPUMEHTHI (B H30paHHOM | MPOCTEHIINX ONTHYECKHUX SIBICHUHA U | pabOThbI
MpeIMeTHOW 005acTi) U (WJIM) | UCIIONIb30BaTh ISl M3YYEHHsS] DJTHUX
TEOpeTUYecKe (aHaIUTHUECKUEe | Mojemei JOCTYIIHBIN eMy
u MMUTAIMOHHBIE) | MATEMAaTHUECKUI anmapar;
WCCIIC/IOBAHHS, WCTIOJh30BATh COBpPEMEHHBIC
o0Opa3oBaTeNbHbIC u
WH(POPMAIIMOHHBIE TEXHOJOTHH IS
MPUOOPETEHNs] HOBBIX 3HAHMUA,
[TK-1.3: Bmagets ciocoOHOCTRIO | Bragers: JlabopaTtopHubie
IUIAHUPOBaTh W TPOBOJUTH | HABBIKAMU pPabOTBl ¢ MpOCTEHIIeil | paboThI
Hay4YHbIE JKCIIEPUMEHTHI (B | K3MEPUTEILHOMN anmapaTypoi.
n30paHHON IIpEAMETHOU
o0iactn) U (unm)
TeopeTH4yecKrue (aHaJIUTUYECKHe
u WMUTAIIMOHHEBIE)
HCCIICIOBaHMS;

Kpurepusimu oLieHUBaHUS IPH MOOYNbHO-PEUMUH20801 CUCmeMe SIBIISIOTCS Oabl, KOTOpbIe
BBICTaBIIIOTCA IPEnojaBaTeleM 3a BUAbI JEATEIbHOCTH (OLEHOYHBIE CPEJICTBA) IO HMTOraM
U3y4eHHsI MOAYNeH (pa3/iesioB JUCLUUIUIMHBL), IEPEUNCIICHHBIX B PEUTHHI-TUIAHE AUCIUIUTUHBI (0714
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9K3aMeHa: TEeKYIUHA KOHTPOJIh — MakcuMyM 40 0ajuioB; pyOCKHBIH KOHTPOJIh — MakcumyM 30
0aJuIoB, MOOLIPUTENIbHBIE OATUIBI — MaKCUMYM 10; 014 3auema: TEKyIMA KOHTPOJIb — MaKCUMyM 50
0aJTOB; PyOEKHBIN KOHTPOIb — MAKCUMYM 50 0aJTOB, TOOUIPHUTENIbHBIC OAJIITbI — MakcUMyM 10).
[Tkasbl oLleHUBaHUS:
(0ns ox30MeEHQ:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aJIIOB — «XOPOIIIOY;
oT 80 0aJJIOB — «OTJIMYHO.
ons 3auema:
3auTeHo — oT 60 10 110 peliTuHroBbIX 6aymIoB (BKiItoYast 10 mOOIIPHUTENHHBIX OATIIOB),
He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJIOB).

PeliTHHT — IJ1IaH AUCHUILTHHEI

«OnTuka»
Hampasiienne03.03.01 «IIpuknagapie MaTeMaTuka U (GU3HKa»
npoduns «MoenrpoBaHue PU3NIECKUX MTPOLIECCOB U TEXHOIOTHI»
Kypc2, cemectp 4

Buabl yueoHoii bamn 3a Yucio 3aanni bannel
eATEeJbHOCTH KOHKPETHOE | 3a CEMECT
A p p MunuMaIb- Makcumass-
CTY/IEeHTOB 3aJjaHue . .
HBIN HBIN

Mopyasb 1. 'eomerpuyeckas ontuka. @oromerpusi. DJIeKTPOMarHuTHasi Teopus ceeta. UnTepdepenuus
cBera.

Tekymmii KOHTPOJIb

1. Ilucemennas pabora 0-5 2 0 10

2. 3ammra

0-2 5 0 10
71a00paTOpHBIX PaboOT

Py0e:xHblii KOHTPOJIb

1.KomnokBuym 0-15 1 0 15
Bcero 6a,1710B 32 MOYJIb: 0 35

Monyas I1. Tuppakuus ceera. Monsipuzauns ceera. Jucnepens ceera. Iloroumenne u paccesinue
cBeTa. OCHOBBI KBAHTOBOI ONTHKH.

Tekymuii KOHTPOJIb

1. Ilucemennas pabdora 0-5 2 0 10

2. 3amura 0-2 5 0 10
1a00paTOPHBIX pabOT

Py0eskHbIi KOHTPOIb

1.TectupoBanmue 0-15 1 0 15
Bcero 0a,1710B 32 MOAYJIb: 0 35
IMoompuresbHbIE 6AIIBI

1. CtyneHnueckue 0 10
OJIIMITHAIBI

2. [Ty6nukanuu craTei 10
3. Pabotsl co 10
LIKOJIBHUKaMH (KPYXKOK,

KOHKYPCBI, OJIMMITHA/TbI)
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IHocemaemocTs (02/1J1b1 BBIYUTAIOTCS U3 001el CyMMBbI HAOPaHHBIX 0aJ1J10B)

1.ITocemraemocts 0 -6
JICKIUOHHBIX 3aHATHHI
2.Ilocemenue 0 -10

MPAKTUYECKUX 3aHITUI

HUTOroBbiii KOHTPOJIb

1.Dk3amen 0-30 1 0 30

2. 3auyer

DK3aMeHAIIHOHHBIE OMJIEeThI

9K3aMCHaHHOHHHﬁ OHJIET COCTOUT U3 ABYX TCOPETUYECCKHUX BOIIPOCOB I10 IIPpOIrpaMmeE
OK3aMcCHa.

Ilepedyens BOIPOCOB AJIsA DK3aMEHA:
1. OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHUKH.
2. ®OTOMETPUYECKUE BEIUUUHBI.
3. YpaBHeHnusa Maxkcseiuia. CKOpOCTb 2JIEKTPOMAarHUTHOM BOJIHBI B CPEIE.
4. IlonepeyHoCTh MIEKTPOMAarHUTHOW BOJIHBI. B3anMHas neprneHuKyIspHOCTh
BekTopoB E u H. Cundasznocts konebannii Bekropos E u H.
5. DHeprus 31eKTpOMarHuTHOM BosHbL. BekTop YMmoBa-IloitTunra.
6. I3MepeHue ckopocTu CBETa.
7. OTpakeHue U MPEIOMIICHUE CBETA HAa IPAHULIE ABYX U30TPOIIHBIX
JUDJIEKTPUKOB.
8. ®opmyinbl OpeHerns.
9. Ilonsitue untepdepenuu ceera. Murepdepenius Bonan. lupuna
UHTEPEPEHIIMOHHOMN MOJIOCHI.
10. KorepeHTHOCTD B OIITHKE.
11. Cioco6sl MOTy4eHUs! KOTEPEHTHBIX MYYKOB JIeIEHMEM BOJIHOBOTO ()pOHTA
(merox IOnra, 6uzepkana @penens, ounpusma Openens, oununzabuiie,
3epkano Jlnoiga, meron JInHHUKA).
12. Crioco6bl oTy4eHUs] KOTEPEHTHBIX MTyYKOB J€JIEHUEM aMIUIUTY/ bl (IT0JIOCHI
PaBHOTI'O HAKJIOHA, [TOJIOCHI PABHOM TOJIIIIMHBI, KoJbla HproTOHA).
13. JIByxayueBbie unreppepometpsl. UnTeppepomerp Maiikenscona. Obnactu
IPUMEHEHUs UHTEePPEPEHIIHH.
14. MHoroxy4yeBble UHTEP(PEPOMETPHI.
15. Ilpunnun I'roiirenca-dpenens.
16. Meton 308 @peHens.
17. Metox rpau4ecKkoro CIoXeHUs aMIUTUTY/.
18. dudpakuusa @penenst oT npocTeiux mnperpas (audpakuus oT Kpyrioro
OTBEpCTUs, TU(PPAKIUSA OT KPYIJIIOrO AUCKA).
19. dudpakuus @penens Ha kpato nonymiockoctu. Crinpans Kopsro.
20. Indpakuus B mapajuieabHbIX dydax (qudpakuus Opaynrodepa). Onst
®paynrodepa. Judpakmus Opaynarodepa ot memnu.
21. Indpakuus cBera ot AByX mieneid. udpakimonnas pemerka.
22. lupakiuus cBeTa OT IPSIMOYTOJIbHOTO U KPYTJIOTO OTBEPCTHUS.
23. lndpakuus Ha IByXMepHOH perieTke. Jnppakius Ha TpeXMEPHOM peleTke.
24. ludpakuus peHTreHOBCKUX Ty4eil. @opmyna Bynbda-bparros. Meroas! Jlays
u Jle6as-1lepepa.
25. IlonsiTue o ronorpadumu.
26. EcTecTBeHHBIN U NOJISIPU30BaHHBIN cBET. 3akoH Maintoca. 3akon bproctepa.
[Tonepe4HOCTh CBETOBBIX BOJIH.
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27. JInHelHO-TIONSPU30BaHHbIN CBET. IHTEpdEepeHITIs TOIIPHU30BaHHOTO CBETA.

28. IBoitHoe myuernpenomiienue. IckyccTBEHHOE JIBOMHOE JIy4enpesioMICHUE
(botoymnpyrocts, 3pdext Keppa, senenne Korrona-Myrtona).

29. Ionsipu3aliMOHHBIE TPHOOPHI.

30. DIMOTHYECKU-TIOJIIPU30BAHHBINA CBET.

31. Bpamenue miockoctu nofsipu3anuu. OObsICHEHHE BPAIICHUs TIIOCKOCTH

nosisipu3anuu no @penento. MarHuTHoOe BpalleHUE MITOCKOCTH MOJISPU3AIIH.

32. HopmanbHas 1 aHOMasbHas gucrepcusi MeToibl M3y4eHus TUCTIEPCUH.

33. OCHOBBI 3JIEKTPOHHOM TEOPHUH AUCTIEpCcUU. MoJleKysipHas pedpakiius.

34. Ilornomenue cBera. 3akoH byrepa-bapa.

35. PaccesHue cBeTa B MyTHBIX cpefiax. MoJekylsspHOe paccessHhe CBeTa B ra3ax.
Craructuueckasi TeOpUs paccesiHUs CBETa B ras3ax.

36. PaccesiHue cBeTa B )KHIKOCTSX. PaccesHue cBeTa B TBEpbIX TeJax.

37. 3ny4arenpHas v MOTJIOMIATEIbHAS CITIOCOOHOCTH. AOCOIFOTHO YEPHOE TEJIO.

38. 3akon Kupxroda. 3akon Credana bonbimana. 3akon Buna.

39. ®opmyinbl Panes-Jxxunca u [lnanka.

40. Bunst hotosddexta. 3akonsl porodddexra.

41. YpaBHeHHe DUWHINTEWHA I BHEMTHETO GoTtodddekra. [Ipumenenue pororddexra.

42. 3¢pdext Komnrona.

43. Dddexr Jlorutepa B onTUKE.

44. JlaBieHUE CBETA.

OO6pa3err PK3aMeHaIMOHHOTO OMIIeTa:

MuHucTepcTBO HayKu BbIciiero oopa3zoBanus Poccuiickoit @enepanyu
OI'bOY BO «bamkupckuil rocyapcTBEHHBIN YHUBEPCUTET»
PU3UKO-TEXHUYECKUA HHCTUTYT

3K3AMEHAIIMOHHBIN BUJIET Ne 8
no aucuuiuimHe «OnTuka»
Hanpasnenune moarorosku 03.03.01 — [puknanueie MaremaTnka u u3nKa
HanpasnenHocTs oAroToBKH (poduis) «MoenupoBaHue GpU3MUECKUX MpOLECCOB U
TEXHOJIOTUI»

1. JIBoitHOE JTyuenpenomMieHue.
2. CiocoObl MOTy4YeHHsI KOTEPEHTHBIX MTyYKOB JACIEHUEM aMILTUTY/bI (TI0JIOCH PABHOTO
HaKJIOHA).

YTBepxkaeHO Ha 3acemanny KadeIpbl npoToKOa Ne
3aBenyroumii kadgenpoit baynannanos M. X.

Kputepun onieHnBaHMs OTBETa Ha SK3aMEHE:
MaxkcumanbHast orieHka — 30 6aJuI0B CKJIQABIBACTCS U3 OLIEHKU 32 OTBET Ha TEOPETHUECKUE
BOIPOCHI OuIieTa (JBa BOIPOCca OLEHUBAIOTCS MaKCUMaIbHO 10 10 6ayioB KaXkblii), M OLIEHOK 32
OTBETHI Ha JIOTIOJIHUTENLHBIE BOIIPOCHI (JIBa BOIIPOCA, OLIEHUBAEMBIX KaX/IbIil B 5 0ayjI0B
MaKCHUMAaJIbHO).
3a 0TBETHI HA BOIPOCHI OMJIETa BHICTABIISACTCS
- 18-20 6amnoB, ecnu CTYICHT Ja MOJHBIC, Pa3BEPHYTHIC OTBETHI HA BCE TEOPETUUECKUE BOIIPOCHI
ounera, MpoIEeMOHCTPUPOBAII 3HaHUE (POPMYJI, TEPMUHOJIOTHH, TOHUMaHUE (PU3NIECKOH CyTH

14



SBJIEHUH U 3KCIIEPUMEHTOB, YMEHHE MOCIEA0BATEIbHO U JIOTHYHO OTBEYAaTh Ha BOMPOCH! OuiieTa B
00beME pEKOMEHJOBAHHOM JINTEPATYPHI.

Crynent 6e3 3aTpyAHEHUI OTBETHJI Ha YTOUYHSIOLIME BOIIPOCHI MPENOIaBaTels [0 MaTepraiaM
ouiiera.

- 15-17 6annoB BBICTABIISIETCS CTYJCHTY, €CIIM CTYJICHT PacCKpblI 0€3 Cephe3HBIX OMMUO0K 00a
TEOPETUYECKHUX BOIPOCA, OJTHAKO MMOKa3anl mpooensl B 3HaHuAX 20-25 % obbema Ounera. He Ha Bce
YTOYHSIOIINE BOIPOCKHI OBLIU 1aHbI KOPPEKTHBIE OTBETHI.

- 12-14 GanioB BBICTABISETCS CTYIEHTY, €CIH JJAHBI OTBETHI Ha 002 TEOPETHUECKUX BOIPOCA B
o0wveme 35-50 % ot nmonHoro oreera. CTyA€HTOM JIONYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIUOOK B
TOJIKOBaHMU OCHOBHBIX HMOHSTHH, 3aKOHOB U ()OPMYJI, OTUCAHUN OCHOBHBIX KCIIEPUMEHTOB.
CtTyneHT He 1aeT yJOBIETBOPUTEIbHBIX OTBETOB Ha YTOUHSIOIINE BOIIPOCHI 10 OUJIETY.

- 8-11 6anyoB BBICTABISETCS CTYACHTY, €CIIM OTBET HA TEOPETUYECKHUE BOIIPOCHI CBUAETEIBCTBYET O
HEMOHUMAaHUU U KpailHe HEeMOJHOM 3HAHUHM OCHOBHBIX MOHSTHIM, 3aKOHOB U SKCIIEPUMEHTOB, WIH
MIOJTHOCTBIO OTCYTCTBYET OTBET Ha OJMH BOIIPOC H JOMYIICHBI CEPhE3HBIE OMMOKHU U MTPOOEIHI IPH
OTBETE Ha BTOPOii Borpoc. Ha yTouHsIoIME BOMPOCHI 10 OUIIETY HE MOIYYEHbI OTBETHI HIIU OTBETHI
Ha HUX B KOpPHE OIIMOOYHBI.

- 4-7 6anyoB BBICTABIIAETCS CTYJEHTY, €CIIM OTBET Ha TEOPETHUECKHE BOIPOCHI CBUACTENBCTBYET O
HETMIOHMMAaHWU M KpailHe HETIOJTHOM 3HAHWU OCHOBHBIX IOHSTHIA, 3aKOHOB M SKCIICPUMEHTOB, UJIH
MOJIHOCTBIO OTCYTCTBYET OTBET Ha OJMH BOIIPOC M JOIMYIIEHBI CEPhE3HbIE OITMOKHU U MPOOEIIBI TPU
OTBETE Ha BTOPOH Borpoc. Ha yrouHstomme Bompocsl o OUIIETY HE OTYYCHBI OTBETHI MITH OTBETHI
Ha HUX B KOPHE OIIMOOYHBI.

- 0-3 Gayuna BBICTABISIETCS CTYACHTY, €CITM OTBETHI Ha BOPOCHI OMJIETHI OTCYTCTBYIOT, HITH
MOJIHOCTBIO OTCYTCTBYET OTBET HA OJIMH BOMPOC U JIOMYIIEHBI TPyObIe OMIMOKH MTPH OTBETE HA
BTOPOM BOIIPOC, UJTM OTBETHI HA 00a BOIIPOCA COAEPKAT MHOT'O CYIIECTBEHHBIX OMIMOOK. OTBETHI Ha
YTOYHSIOIIME BOIIPOCHI 110 OUJIETY HE MOITYYESHBI MIIH CBUJETENLCTBYIOT O TOJTHOM HETIOHUMAaHUU
TEMBI.

[Tocne oTBeTa Ha BOMPOCHI OMIIeTa CTYJJEHTY MOTYT OBITh 33/1aHbl JJOMIOJHUTEIbHbBIE BOIPOCHI.

3a 0TBET Ha JOMOIHUTEIHHBIN BOIIPOC HA IK3aMEHE BHICTABIISICTCS:

-5 OansoB, €CiU CTYIEHT JaJl UCUEPIIBIBAOLE ITOJIHBIM U MPaBUIIbHBINA OTBET;

- 4 Oayia, eciii B LIEJIOM BEPHBII OTBET COJEPKUT HE3HAUUTEIbHBIE OLINOKH;

- 3 Gayuta, ec JIaH HE B MTOJIHOM 00beMe WIIN COAEPIKUT CYIIECTBEHHYIO OLIHOKY;

- 2 Gaina, eciii JaH (hparMeHTapHBINA UIIH PACIUTBIBYATHIA OTBET UJIM B OTBETE €CTh
MPUHIIUITAATBHAS OMINOKA;

- 1 Gasut, eciii OTBET IO CYIIECTBY OMIMOOUYEH, HO CTYJIEHT MTOKa3aJl 3HaHHE HEKOTOPBIX OCHOBHBIX
HNOHATHUI U TEPMUHOB IO AUCHUIIMHE, UMEIOIMX OTHOILIEHHE K BOIPOCY.

- 0 GayI0B, €ciM CTYJCHT HE OTBETHJI MJI OTBETHJI B KOPHE HEBEPHO.

Il1anbl NPaKTHYECKUX 3aAHATHH (peleHune 3a1a4)

Ne Ha3Banue teMbl Kon-Bo | Kon-Bo
3aHATHI | 4acoB
1 | ®oromerpus 1 2
2 | 'eomeTpuyeckasi ONTHKA 3 6
3 | MnTepdepennms 4 8
4 | Iudpaxius 4 8
5 | Honspuzanus cBera 2 4
6 | lucepcus M MOTJIONICHNE CBETA 1 2
KonrtposnbHas padorta 1 2
Bcero: 16 32

Tema 1. ®oTomeTtpus.
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3ansarue 1. CBeroBoil motok. Cuia cBeta. OcBenieHHOCTh. CBeTUMOCTh. SApKkocTh. [Iprumenenne
UHTETPATBHON (POPMYIIBI U1 CBETUMOCTHU M OCBEILIEHHOCTH.

3anmaum [1]-4.3,4.4,4.8,4.5,4.10, 4.12.

Howm. 3ananwme: [1]-4.1,4.2,4.7,4.9,4.6,4.13, 4.11.

Tema 2. I'eomerpuueckas ONTHKA.
3anstue 2. OcHoBHBIE (HOpMYIIBI reoMeTpuueckoi onTuku. [IpaBuna mocrpoeHusB cheprudeckux
3epKajax U TOHKUX JIMH3aX. 3aKOHbBI OTPAXKEHUS U TTPEIIOMIICHUSI.

3amaun [1] - 4.15, 4.18, 4.21.

Howm. 3ananwue: [1] - 4.16, 4.17, 4.19, 4.20, 4.22.
3ansrtue 3. [locTpoenus B TOHKUX JTUH3aX U chepuueckux 3epkaiax. [Ipumenenue popmyn
chepruecKoro 3epKaia U TOHKOW JTHH3bL. ONTHYECKHUE CUITBI TPETOMIISIONIEH TTOBEPXHOCTH
cepuueckorozepkaia 1 TOHKOM JTUH3bI. Y BeJIHMUEHHE ONTHYECKUX MPUOOpPOB (ranuieesa Tpyoa,
MHUKPOCKOII U T.JI.).

3amauum [1] - 4.28, 4.41, 4.30,4.43, 4.47, 4.50, 4.55.

Howm. 3ananme: [1] - 4.29, 4.39, 4.40, 4.31, 4.42,4.44,4.48, 4.49, 4.53, 4.54, 4.56.
3anstue 4. LleHTprpoBaHHBIEC ONITUYECKUE CUCTEMBI. ToJCThIe THMH3BL. KapAMHATBHBI 37IEMEHTHI.
[TocTpoeHne n300paXeHMIA B TOJICTHIX JIMH3aX. ONTHYECKast CUIIa TOJICTOM JTMH3BL. Pacder
KapJMHAJIbHBIX 3JIEMEHTOB TOJICTOU JIMH3BI.

3amaum [1] - 4.60(a-B),4.58, 4.62, 4.67.

Jom. 3amanwue: [1] - 4.59(a-B), 4.61(a-r), 4.63, 4.64, 4.65, 4.66, 4.68.

Tewma 3. UaTepdepenus.
3anstue 5. ['papuueckoe cnoxenue konaebanmii. UaTepdepeHns BoiH, BO30YKIaeMbIX
JTUTIONBHBIMUA KOT€PEHTHBIMU U3Ty4YaTesIMU.
3amaum [1]-4.72,4.74, 4.78.
JHowm. 3amanme: [1] - 4.73, 4.75, 4.76, 4.77.
3anstue 6. Kitaccuueckue cxemsl uaTepdepenun. Cxema FOnra. 3epkano Jlnoiina. buzepkaa
Openend. bunnnsabuiie. bunpusmer Openens.
3amaum [1] - 4.79, 4.81, 4.85.
Jlom. 3amanwme: [1] - 4.80, 4.82, 4.83, 4.84, 4.87.
3anstue 7. UnTepdepenuus B ToHKUX IuieHkax. Konbia Helorona.
3amaun [1] - 4.88, 4.90, 4.97.
Jlom. 3amanme: [1] - 4.89, 4.91, 4.92, 4.96, 4.98.
3anstue 8. Konbua Hetotona. MHTEphepomeTpsl.
3amaun [1] - 4.100, 4.103, 4.105.
Jlom. 3amanwme: [1] - 4.99, 4.101, 4.102, 4.104, 4.106.

Tema 4. [ludpaxius.
3anstue 9. Knaccudukanus ssinenunit mudpakunu. Kpurepun. Audpaxus Openens. 30Hb1
Openensi. Cnupanp Openens (kayecTBeHHOE paccMoTpenue). Pacuet 300 dpenerns, onpeneneHne
MHTEHCUBHOCTH CBETa B TOUKE HAOIIOACHHUS IS HELEJIOro YKcia 30H. JleneHue aMIuIuTy bl JIst
qyacTel N0JI30H (CEKTOpsI U yacTy Kouel). Crupans @penens. Pacuer MHTEHCUBHOCTH B TOUKE
HaOJII0/IEHUs B Cllydae IOBOPOTOB BEKTOpa KosieOaHU 3a cueT u3MeHeHUs (a3bl (CTEKISTHHbIE
JICKU, TUTACTUHKY U T.1.).

3amaum [1]—4.113, 4.115,4.117, 4.120, 4.124, 4.122.

Howm. 3amanme: [1] —4.111, 4.112, 4114, 4.116, 4.118, 4.119, 4.121, 4.123.
3anstue 10. Crimpans @penensi. Pacdyer ”HTEHCHBHOCTH B TOUKE HAOJIOIEHUS B CITydae IOBOPOTOB
BEKTOpa KosieOaHMi 3a cueT u3MeHeHHs (a3bl (CTEeKISHHBIC AUCKU, TUIACTUHKHU U T.1.). Audpaxius
®penens. 3onsl Llycrepa. Criupans Kophro. Judpakmus Ha kpato 6eckoHeuHO# TOMYIIOCKOCTH (
KaueCTBEHHOE paccMoTpeHue). Vcnonb30BaHue crimpaiu AJis HELEJIOTro YNCIa 30H U B cllydae

16



MMOBOPOTOB BEKTOpa KoOJIeOaHUM (CTEKIISTHHBIC TIacTHHBI). KOMOMHUPOBaHHBIC 3a/1a4d HA CITUPAIIH
®penens u KopHro.

3anmaum [1]—4.117,4.120, 4.124, 4.122,4.125, 4.129, 4.130.

Howm. 3ananwme: [1]—4.118, 4.119, 4.121, 4.123, 4.126, 4.127, 4.128, 4.131, 4.132.
3anstue 11. Iudpakuus Opaynrodepa. Audpaxus Ha menn. {udpakirioHHbIe PEIISTKH.
Haknonnoe nagenue ny4eii. @a3zoBas 1udpakimoOHHAsS pEIISTKA.

3anaum [1]—4.134, 4.137, 4.142, 4.145.

Jlom. 3amanme: [1] —4.135, 4.138, 4.139, 4.140, 4.141.
3anstue 12. JludpakunonHas pemnierka. YrioBas gucnepcus. Pazpemaromias
criocoOHOCTh. J{udpakius peHTTeHOBCKUX JTy4eil Ha MePHUOTUICCKIX CTPYKTypax.

3anaum [1]—4.149, 4,155, 4.157,4.172, 4.175.

Howm. 3ananwme: [1] —4.150, 4.151, 4.154, 4.16, 4.158,4.171, 4.173, 4.174, 4.176.

Tewma 5. [lonspusanus ceera.
3ansatue 13. [lonydyeHue TMHEHHO-TIOJIIPU30BAaHHOIO CBETA U €ro aHanu3. 3akoH Maitoca. CTeneHb
nosisipu3anuu. OTpakeHHue cBeTa OT T'paHUIlbl pa3zeiia ABYX IUIIEKTPUKOB. Dopmyssl Openerns.
Yron bptrocrepa.

3amaun [1] - 4.179, 4.185, 4.186, 4.189, 4.193, 4.199.

Howm. 3ananue: [1] - 4.180, 4.181, 4.182, 4.183, 4.184,4.190, 4.192, 4.194, 4.198, 4.201.
3anstue 14. [IpoxoxaeHne cBeTa yepe3 KpUCTaUINYECKUE TUIACTUHKH.

ITpocBeTnenne onTukyu. EcTecTBEHHBIE 1 MATHUTHBIE BpAILlEHUS

IUIOCKOCTH NOJIIPU3ALIHN.
3anaum [1] - 4.209, 4.214, 4.219, 4.224.
Howm. 3anmanwue: [1] - 4.208, 4.210, 4.212, 4.220, 4.221, 4.226.

Tewma 6. Jlucniepcusi 1 OTJIONIEHUE CBETA.
3ansaTtue 15. [lusnexkrpuyeckas MpoOHUIIAEMOCTh BelecTBa. Pa30Bas U rpynnoBas CKOpOCTb.
®opmyna Panes.3aryxanue mydka 3JIeKTpOMarHuTHOTO U3iydeHus. 3akoH byrepa.

Bamaun [1] - 4.229, 4.223, 4.235,4.240, 4.243, 4.248.
Jlom. 3amanwe: [1] - 4.230, 4.233, 4.234, 4.236, 4.237,4.241, 4.242, 4.244, 4.247, 4.249.
[1]Wponos U. E. 3amaun no obrieii ¢pusuke. - M.: bunom, Jlaboparopus 3uanuii, 2012.

3agaHus 1J151 NMCbMEHHOH padoThI
Onucanue nucbMeHHOM paboThl Nel:
[TucemenHas paboTa COCTOMT U3 YETHIPEX BOMPOCOB. Bpems BeimonHeHus — 20 MUHYT.
Kasxxnprit Bonpoc ornieHuBaetcs B 1 6ana.
[Tpumep BapuanTa nucbMeHHON paboThl Nel:

Bapuanr 1.

1. ChopmynupoBaTh 3aKOH OTpaKEHUSI.
2. Kakue xone0aHMs HAa3bIBAIOTCA KOT€PEHTHBIMU?
3. Crrocob mony4eHnst KOTepPEHTHBIX ITyYKOB JIEJICHHEM BOJTHOBOTO (hpOHTA

(3epkauio Jlnoiiga).
4. Jlyd TIepexoauT U3 BOABI B CTEKNO. YTou mafeHus pased 35°. Haiftu yron npenomieHns
(ns=1,33; ner=1,5).
5. SIBreHue MOJHOTO BHYTPEHHET 0 OTPAKEHHUS.

Onucanne MUChbMEHHOM paboThl Ne3:
[TucbmenHast paboTa COCTOMT U3 YETHIpEX BONPOCOB. Bpems BeimonneHust — 20 MUHYT.

Kaxxapiii Bompoc orieHuBaeTcs B 1 6am.
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[Tpumep BapranTa muchbMeHHON paboThr No3:

Bapuanr 2.
1. Chopmymupyiite npuniun [ oirenca-dOpenens.
2. BriBenute ¢popmyny Bynbsgpa-bparros.
3. Hudpakmus dpaynarodepa oT IpsiMOYTOJIbHOTO OTBEPCTHS.
4. Nudpaxuus Opaynrodepa oT AByX mieneil. Y CIoBUS MUHUIMYMOB U MaKCUMyMa U PAKIIHH.
5. IlonsTHe o ronorpadumu.

Omnmncanue MCTOAUKH OLCHUBAHH BOIIPOCOB INIMCbMEHHBIX pa60T:

- 1 OaJu1 BBICTABIISAETCS CTY/ACHTY, €CIIU CTYACHT HOJHOCTBIO /1)l OTBET Ha BOIPOC;

- 0,5 Oamna BBICTaBISCTCS CTYICHTY, €CIM OTCYTCTBYeT JHOO PHCYHOK JIMOO OTBET Aajl He
HOJIHOCTBIO;

- 0 6ayu10B CcTaBUTCS IIpU OTCYTCTBHUH OTBETA HUJIU IIPU MTOJIHOCTBIO HEBECPHOM OTBETC.

3agaHus 17151 IPOBeIeHUsI MMCbMEHHBIX OMPOCOB (TECTOB)
OmnuncaHue Tecra
CopepkuT 3a1aHus A PyOSKHOTO KOHTPOJIS yCBOSHUS MaTepuana. TecT paccunrtan Ha 45
MUHYT, cOCTOUT U3 15 3amanuii. Kaxnoe 3aganue onenuBaercs B 1 Gan.

[Ipumep Bapuanrta Tecta

1. JIunza — 210 ...

1) npo3payHoe Ten0, orpaHUYEHHOE CHEePUUECKUMH WIH IIMHAPUUYECKUMH ITOBEPXHOCTIMU;

2) ONTUYECKUH AJIEMEHT, PeAHA3HAYEHHBIN JUIsl CIEKTPAIbHOIO IPE0OPa30BaHUs U3ITyUCHMUS;

3) npo3padHoe Telo, MpeIHa3HaueHHOE JUIsl TpeoOpa3oBaHus CBETOBOIO MOTOKA;

4) onTHUYECKU IEMEHT, NpeJHa3HAYECHHbIH JJIsl U3MEHEHUSI COCTOSHUS MOJIIPU3aLUU U3TYy4CHUS

2. PaccmarpuBas mipeiMeT B COOMPAFOIIIYIO JIMH3Y, €T0 PACIONIaraloT Ha PAacCTOSIHUH 4 CM OT Hee.
[Tpu 5TOM MmoNy4ar0T MHUMOE H300paskeHne B 5 pas Oouble camoro npeameta. Kakosa
OITHUYECKas CUJIA JIMH3BI?

1) 4nnop; 2) 10 aotp; 3) 20 noTp; 4) 5 noTp.

3. UTo Ha3bIBaeTCs U3JTyyaTeIbHON CIIOCOOHOCTBIO Tena?

1)... BeMUYMHA, YUCICHHO paBHAasi KOJMYECTBY SHEPIUH, U3JTy4aeMOM TEJIOM €KECEKYyHTHO BOIM3U
JTAHHOW JUINHBI BOJHBI;

2)...BeIMYMHA, YUCIEHHO paBHAasi KOJMYECTBY IHEPTHH, U3JIydaeMOi eTMHUIIEN TOBEPXHOCTH Teja
B €IMHUYHOM MHTEpBaJIe YaCTOT BOJIU3MU JJaHHOW YacCTOTHI;

3)... BeTMYMHA, YUCICHHO paBHasi IOBEPXHOCTHOM TUIOTHOCTH MOIITHOCTH TEIUIOBOTO U3TY4YEeHHUS
TeJla B MHTEpBaJIe YacTOT €MHUYHOMN IIUPUHBI BOIU3U JaHHOW YaCTOTHI.

4. TTpu mpoXOKIEHUH dTIEKTPOMATHUTHBIX BOJIH B BO3/IyX€ MPOUCXOIST KOJIeOaHuUs:
1) Monexy Bo3ayxa;

2) IIIOTHOCTH BO3yXa;

3) KOHIIEHTpAIlUH KUCIOPOIa;

4) HanPsKEHHOCTH AJIEKTPUUYECKOTO M MHIYKIIMH MarHUTHOTO TTOJIEH.

5. AOcoIOTHO Y€pHOE TEJI0 U HeYEPHOE TEJI0 UMCIOT OJIHY U TY JK€ TeMIlepatypy. Y Kakoro u3
ATHUX TeJN JUIS JAHHOW JUTMHBI BOJHBI U3JIydaTelbHas CIOCOOHOCTh OoJbIe?

1)... y aOCOIIOTHO YEPHOTO TEJa;

2)...y HEeU€pHOro Tena;

3)...TaK Kak Teja HaXoAATCs IIPU OAMHAKOBOM TEMIIEpAType, TO U U3ITy4aTeJIbHbIE
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CIOCOOHOCTH UX OyIYyT OJIMHAKOBBIE.

6. Bona ocBerieHa 3e1eHbIM CBETOM, JUIsl KOTOPOTO JJIMHA BOJIHBI B Bo3ayxe 0,5 mxkm. Kakoii Oyner
JUTMHA BOJIHEI B Boje (N=1,33)?
1) 450 uMm; 2) 0.38 MKMm; 3) 0.5 MKM™; 4) 750 HM.

7. Ipunnun [oiirenca MoxkHO chopMyIHpOBaTh CIEAYIOLUIUM 00pa30M:

1) cBeT B ONTUYECKH OJHOPOIHOM Cpesie paclpoCTpaHsIeTCsl IPSMOIUHENHO;

2) Kaxkaasi TOUKa, 10 KOTOPO# TOXOAUT BOJIHA, CIIY>)KUT LEHTPOM BTOPUYHBIX BOJIH, a Orudarorast
ATHUX BOJH JAa€T MOJI0KEHNE BOJTHOBOTO (PPOHTA B MOCTIEIYIOIIUI MOMEHT BPEMEHH;

3)cBeT pacnpocTpaHseTcs [0 HauKpaTyalieMy MmyTH MeXay AByMs TOUYKaMH;

4) nefCTBUTENBHBIN ITYTh PACIPOCTPAHEHUS CBETA €CTh MYTh, JAJI IPOXO0KICHUSI KOTOPOT'O CBETY
TpeOyeTcss MUHUMAJIbHOE BpeMs IO CPAaBHEHUIO C JIIOOBIM JPYTUM HYTEM MEXIYy TEeMH Ke
TOYKaAMHU.

8. ludpakumonnas pemierka mupuaor 4 cM umeet 2000 MTPUXOB U OCBEIIASTCS HOPMAITBLHO
MaJaroliM He MOHOXpOMaTH4ecKuM cBeToM. Ha skpane, ynaneHHoMm Ha pacctosiHue 50 cM,
MaKCHMYyM BTOPOTO MOPsJIKA yAaJeH OT LeHTpanbHOro Ha 3,35 cm. HaliTu anuHy BOJHBI CBETAa.
1) 0.560 mMxwMm; 2)500 HM; 3) 600 uM™M; 4) 0.67 MKM.

9. «YnbTpaduoneroBoii katacTpodoit» Ha3bIBAIOT BBHIBOJI KJIIACCHUYECKON TEOPHH O TOM, UTO ....

1) ciekTpasibHas MJIOTHOCTh SHEPTETHYECKONH CBETUMOCTH a0COIIOTHO YEPHOTO TENa CTPEMHUTCS K
0ECKOHEYHOCTH B 00J1aCTH HU3KUX YaCTOT;

2) MHTETrpabHAs M3JIydaTelIbHas CIIOCOOHOCTD Tella MPEBBIIIAET €T0 MOTIOMIATEIbHYIO
CIIOCOOHOCTH B yIbTpadron1eToBoil 06acTy;

3) criekTpanbHas MIIOTHOCTh SHEPTETUUECKOM CBETUMOCTH a0COIFOTHO YEPHOTO TeJla CTPEMHUTCS K
0EeCKOHEYHOCTH B 007aCTU KOPOTKUX AJTUH BOJIH;

4) ciekTpaJibHas U3ydaTeIbHask CIOCOOHOCTH TEJIa MEHBIIIE €r0 CIIEKTPAIIHLHOM MOTJIONIATeIbHON
CHOCOOHOCTH B yNIbTpadHosIeTOBOM 0bacTu.

10. B uém 3akirodaeTcs sBJIE€HHE BHEIIHEro (POTOINEKTpUIEcKoro ¢ ¢pexra?

1) B HCITyCKaHUU DIIEKTPUIECKHUX 3aPsAI0B METAJUIAMH T10/T JCHCTBUEM CBETA;

2) B MCITyCKaHUU 3JIEKTPOHOB HaKAJIEHHBIMU TEJIaMU;

3) B HCITyCKaHUU JICKTPOHOB BEIIECTBOM I10/1 JICHCTBUEM JIEKTPOMAarHUTHOTO U3TYYCHUSI.

11. [epBslii 3akoH hoTodhPexTa MOKHO cHOPMYIHUPOBATH CAENYIOIIMM 00pazoM. DoTOTOK
HACBILIEHUS PONOPIIMOHAJIEH ... CBETA.
1)uacrore; 2) CKOpOCTH; 3) IuIMHE BOJHBI, 4) MHTEHCUBHOCTH.

12. TloBepXHOCTH MeTaIa IMOCIEA0BATEIFHO OCBEIIaeTCsl HH(PPaKpaCHBIMU JTydaMH, BUIHNMBIM
CBETOM M YIbTpauOJIETOBBIMHU JIydaMH, CIOCOOHBIMHU BBI3BaTh (hoTOdPdekT. B kakom ciaydae
(b OTORIIEKTPOHBI JIETAT ObICTpee?

1) npu ocBemeHN UHGPAKPACHBIMH JTyHaMU;

2) mpH OCBEIIEHUN BUIUMBIM CBETOM;

3) npu ocBemeHNH YAbTPadUOIECTOBBIMU JIyYaMH.

13. JlnuaHoBoONMHOBAs (KpacHast) rpanuna ¢porodddexra ans meau 282 uM. Haiitu paboTy BeIxoaa
HIIEKTPOHOB U3 MEIH.

1) 4,5 5B; 2) 4,4 9B; 3)4,6 9B; 4) 4,0 »B.

14.CBeToBOl ITOTOK IIOCTOSIHEH, @ YacTOTa CBETA, MaJaBIIero Ha (hOTOKaToa (POTOAIEMEHTAa,
MeHseTcs. Ha kakoM u3 puCyHKOB ITPaBUIILHO MOKAa3aHbl BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JJIS

19



JIaHHOTO ciyyas? vI>v2>v3
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15. Yemy paBHO 3aiepKUBAIOLIee HAMPSHKEHHUE I (POTOIIEKTPOHOB, BBIPHIBAEMBIX C TTIOBEPXHOCTH

MeTallIa CBETOM ¢ Heprueit poronos 7,8-1071° [k, ecnu paboTa BEIX01a U3 TOrO METaja
3-107%° JIx?
1) 6 B; 2)4 B; 3)2B; 4) 3 B.
Omnucanue MCETOAMKH OLICHUBAHUS TCCTOB:
- 1 GaJu1 BBICTABIISAETCS CTY/CHTY, €CIIU CTYACHT HOJHOCTBIO 1)l OTBET Ha BOIIPOC;
- (0 6aJIOB CTaBUTCS NIPU HEBEPHOM OTBETE.

3agaHus 1715 KOJJIOKBUYMa
Onucanue KOJUIOKBUyMa
KomnokBuym npoBoautcs mocie u3ydenus tem «Muarepdepennns creray, «ludpakuns
cBeTay. MakcumanbHbli 6amt — 156am1oB.
Bormpocs! uist KoJmokBruyMa
. UaTepdepeH1ys cCBETOBBIX BOJIH.
. llupuna nHTEp(PEPEHINOHHBIX TTOJIOC.
. BpemeHHas KOrepeHTHOCTb.
. IIpocTpancTBEHHAss KOT€PEHTHOCTb.
. CniocoObI nony4eHnst KOTepEeHTHBIX BOJIH J€JIEHUEM BOJHOBOIO (PpOHTA:
1) meron FOHra;
2) 6uzepkana Openens;
3) ounpuzma Openens;
4) 3epxkaio Jlnoina;
5) 6ununzabuiie.
6) meton JIunHuKa.
6. CriocoObI OTy4eHNs] KOT€PEHTHBIX ITyYKOB JIEJIEHUEM aMIUTUTY/IbL:
1) mosockl paBHOTO HAKIOHA (MHTEp(EPEHIINS OT IIOCKOMApaIeTbHON TIACTUHKH )
2) TMONOCHI PaBHOM TOJIIMHBI (MHTEPHEPEHIHS OT IUIACTHHKU MIEPEMEHHO TONIINHEI,
3) koumbia HeroToHa.
7. ByxiyueBbie unTephepomerpsl (Maiikenbcona, XKamena, PoxxiecTBEHCKOT0).
8. Muoromnyuesbie uaTepdepomerprl (Padbpu-Ilepo, Jlirommepa-I'epke).
9. OGnacTu npuMeHeHus! MHTep(epeHLnn.
10. ITpunun I'roirenca-dpenens.
11. Meton 30n @penens.
12. Meroa rpaduueckoro cioxeHus: aMIUIUTY/I.
13. dudpakuus Openenst OT MpOCTEHIINX Mperpa:
1) nudpaxiws OT KPyriioro OTBEPCTHS;
2) nudpakous OT KPYriaoro JUcKa.
14. Iudpakuus Openens Ha nomymiockoctu. Ciimpans Kophto.
15. Iudpakuus OpayHrodepa Ot IIEeNH.
16. ludpakius cBeTa OT ABYX IICIICH.
17. Judpakiuus cBeTta OT NPSAMOYTOJIILHOTO U KPYTJIOrO OTBEPCTHSI.
18. ludpakinonHas pemerka.
19. Iudpakuuss Ha IBYMEpHOU pEIIETKE.

DN AW N =
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20. dudpakuus Ha TPEXMEPHOU PEIIeTKE.

21. ludpakuus pearreHoBckux nydeit. @opmyna Bynbda -bparros. Meronst Jlays u
Hebas-1lepepa.

22. Tonorpadusi.

Ornucanne METOIMKH OIECHUBAHUS BOIPOCOB KOJUIOKBUYMA:
- 14-15 GaymioB MOTyYaeT CTY/ACHT, €CJIM OH MOJHOCTHIO OTBETHII HA OCHOBHOM M JOTIOJTHHUTEIBHBIC
BOTIPOCHI,
- 10-13 GamnoB moay4daeT CTyICHT, €CJIM OH MPAaBUILHO OTBETHJI HA OCHOBHOM BOIIPOC, HO HE
OTBETHJI Ha OJMH-[Ba JOMOJHUTEIBHBIN BOIIPOC;
- 7-9 GaJJI0B MOJTyYaeT CTY/ACHT, €CJIM OH MPAaBUIBHO OTBETHII HA OCHOBHOM BOIIPOC, HO HE OTBETHII
Ha TPH JOMOIHUTEIIBHBIX BOIIPOCA,;
- 4-6 Gayu1a MoJTy4yaeT CTY/ICHT, €CIIH OH MPAaBHILHO OTBETHII HA OCHOBHOW BOIIPOC, HO OTBETHJI Ha
HECKOJIBKO JIOTIOJTHUTEIIHHBIX BOIIPOCOB,;
- 1-3 Gayuta mosry4yaet CTY/ICHT, €CJIM OH YaCTUYHO OTBETHJI HA OCHOBHOM BOITPOC, HO OTBETHII Ha
HECKOJIBKO JIOTIOJTHUTEIIHHBIX BOIIPOCOB,;
- 0 6aJJIOB CTaBUTCS MPU OTCYTCTBHH OTBETA.
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5. YueOHO-MeTOANYEeCKOe H HH(POPMALIHOHHOE 00ecTIeYeHH e T CIUIIIHHbI
5.1. [lepeyeHb OCHOBHOIi U IONOJHUTEIbHOI y4eOHOH JIUTEpATYyPbl, HEOOXOAUMOM A5
OCBOEHMS TMCIUIIHHBI
OcHoBHas JIuTEpaTypa:
1. CusyxwuHn /. B. Kypc obmeli ¢puzuku. T.4. Onruka. - M.: ®uzmatiur, 2017. [B 6uba.
bamlV umeercs 59 sk3.].
2. Jlaanc6epr I'.C. Ontuka.- M.: @usmatnur, 2017. [B 6u6a. bamly umeercs 106 k3. ].
3. byrukos E.W. Ontuka. - CII6.: U3a-Bo «Jlanby, 2012. [B 6uba. baml'yY umeercs 54 3k3.].
JlonoTHUTeILHAS JIUTEPaTypa:
4. CasenneB U.B. Kypc o6meii puszuku. Ku.2. DnexrpuuectBo u MmaraetusM. Bomnbl. OnTuka.
— CII6.: 3a-Bo «Jlanby, 2013.[B 6ubn. baml'y numeercs 115 3x3.].
5. Kamureesckuii H. 1. BonnoBas ontuka. - CI10.:JIanb, 2008. [B 6u6a. bamly umeercs 130
9K3.].
6. Hponos U.E. BonHoBeie npouecchl. OcHOBHBIE 3ak0HBI. — M.: JITabopatopust bazoBsix
3uanuii, 2010.[B 6u6n. baml'y umeercs 169 3x3.].
7. HWponos U. E. 3agauu no obmeit ¢pusuke. - M.: bunowm, Jlabopatopus 3uanwuii, 2012. [B
ouoi1. baml'y umeercs 204 3k3.].
8. AxmanoB C.A., Hukutun C.1O. @usndeckas ontuka. - M.: MI'Y:Hayka, 2004, [B 6u0u1.
bamlV umeercs 2 9k3.].

B snextponHo-6ubanoreunoit cucreme (3bC) baml'V nmerorcs B Hanuuuu U3JaHus:
OcHoBHas1 JinTeparypa:
1. CusyxuH /[I. B. Kypc o6meit ¢pusuku. Ontuka. - M.:duzmatnut, 2005//
DNeKTpOHHO-0MOIMOTeYHAast cucTeMa «Y HUBepcUTeTcKas oubnuoreka online».
2. JlanacGepr I'.C. Ontuka.- M.: ®uszmatiur, 2010// DnexTpoHHO-
O6ubnuoreyHas cucreMa «Y HUBepcuTeTcKast Ondnroreka online».
3. Byruxos E.W. Onrtuka. - CII6.: Jlans, 2012// DnexTpoHHO-OnOIMoTeYHAS
cucTeMa u3/1aTeNbeTBa «JIaHby.
JlonoJiHUTeIbHAS JIUTepaTypa:
4. CasenbeB 1.B. Kypc o6meit pusuxu. T.4.Bomansl. Ontuka. — CII6.: U31-Bo
«Jlanby, 2011// DnexTpoHHO-OMOIMOTEUHAs CUCTEMA U3/IaTENNbCTBA «JIaHby.
5. KamureeBckuit H. . Bonnoas ontuka. - CI16.:Jlans, 2008// SnextpoHHO-
O6ubnuoTeyHast cucTeMa u3areiabcTBa «JIaHby.
6. Hponos U.E. BoiHOBEIEC nporiecchl. OcHOBHBIC 3aKOHEBL. — M.: BUHOM.
Jlabopatopust 3nanuit, 2010// IneKTpoHHO- OMOIMOTEYHAS CUCTeMa «Y HUBEPCUTETCKAs
6ubanoreka online»

CnMcoxk MeToAMYeCKUX YKa3aHHI K J1a00paTOPHBIM padoTaMIo ONTHKe

No Koun- Ton
HaumenoBanue ABTOpBI
n/m BOCTD. W3/1aHUS

Meroandeckue ykazaHusl 17151 BHITTOJTHCHHS
naboparopHoit paboTel Ne 2 1o onTHKE I"adypos N.T.
«Omnpenenenue paanyca KpUBU3HbI JIUH3bI U JIJIUHB] AxmanoBa ['.P.
CBETOBOM BOJIHBI C MOMOIIIBIO Kosiel HproToHa»

2018
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Mertoandeckue yKa3zaHusl JUIsl BBITIOJTHEHUS
nabopaTopHoi paboTel Ne 5 o onTuke

AxmanoBa ['.P.

2. | «MccnenoBanue 3aBUCUMOCTH HHTETPATLHON 13 Iadees P.P 2017
U3ITy4aTeNIbHON CIIOCOOHOCTH U TPOBEPKa 3aKOHA o
Credana-bonbivanay
MeToz[quCKI/ie YKa3aHUs U1 BHIIOJTHEHUS Axmariopa TP,

3 nabopaTopHoit paboTel Ne 6 o onTuke 12 AGynms A, 2014
«M3yueHne noisipru3alMOHHO-ONTHYECKUX
SIBJICHUI
MeToz[quCKI/ie YKa3aHUs U1 BHITIOJTHEHUS AGyH ALY,

n nabopaTopHoi paboTel No 7 o onTuke 12 Axnanosa TP, 2015
«CHeKTPOCKOMUYECKOE UCCIIeJOBaHHE
XpOMaTHYECKOM NOJISIpU3aIMH CBETA
MeToaneCKI/ie YKa3aHUs U1 BHITOTHEHUS Axmariopa TP,

5 naboparopHoit pabotsl Ne§ no onrtuke «3yuenne 16 AGyn ALY, 2014
SBJICHUSI €CTECTBEHHOT'O BpAIllEHUS TUIOCKOCTH

[Hadees P.P.
HOJIIPU3ALIUN»
MeTtoauueckue yKa3aHus sl BBITOJHEHUS Axwmanosa I'.P.

6. | mabopartopHoii paboTsl Ne9 o onTHke 15 AOnymmuH A.Y. 2014
«HccnenoBanue siBICHHUS TUPPAKIIUN CBETA [Tadees P.P.
MeTtonudeckue yka3aHust sl BBIITOJIHEHUS
naboparopHoit pabotel Nel0 o onTuke

7. | «Onpeneneare GOKYCHBIX PaCCTOSTHHIMA 13 bananazios M.X. 2018

Axmanosa ['.P.
MOJIOKUTEIBHBIX, OTPULIATENIbHBIX JTMH3 U
CJI0’KHOM ONTHYECKOU CHCTEMBI»
Metoauueckue yKka3aHus JUIsl BBIITOJIHEHUS
8 naboparopHoit padotel Nell no onTuke 15 I'agypos N.T. 2018
| «MccnenoBaHue CIEKTPOB MOIVIOIIEHUS U Axmanosa I'.P.
PONYCKaHUSI»
Metoauueckue yKka3aHus JUIsl BBITOJHEHUS
9 naboparopHoit pabotel Nel4 o onTHke 10 Axwmanosa I'.P. 2018
| «Onpenenenue nokasaresus npeaoMIeHUS Ab6nymiuH A.Y.
BEIIECTBA C MTOMOIIBIO pedpakTomeTpa AOOGE»
MeTtonudeckue yka3aHust sl BBITOJIHEHUS

10 nabopatopHoil paboTsl Nel5 o onTuke 18 banananos M. X. 2018
«Omnpenenenre TUCIEPCUN CTEKIISTHHBIX TTPU3M C AxmanoBa I'.P.

MIOMOUIbIO TOHUOMETPA»
Metoauueckue yKa3aHust 11l BBITOJHEHUS

11 nabopaTtopHoil paboTsl Nel6 o onTHke 10 Axmanosa I'.P. 2018
«OmnpenenenneOKyCHBIX pacCTOSHUN JTUH3 AOmynmun A.Y.

METOJIOM OTPE3KOB»
Metoauueckue yKa3aHust 11l BBITOJIHEHUS
12 nabopatopHoii paboTsl Nel7 o onTuke 12 Axmanosa I'.P. 2017
«OmnpenenenneOKyCHBIX pacCTOSTHUN JTUH3 AOmnynmuH A.Y.
MeroaoM beccensiy
Metoauueckue yKa3aHust 11l BBITOJIHEHUS
13 nabopatopHoii paboTsl Nel8 o onTuke 14 Axmanosa I'.P. 2014

«OmnpeneneHNe0CHOBHBIX XapaKTePUCTUK
JU(PPAaKIMOHHOM PEIISTKI

AOnynmuH A.Y.
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Metoandeckue yKa3aHus 1JIs1 BBITOTHEHHSI
nabopaTopHoit pabotel Nel9 no ontuke 15 Axmanosa ['.P. 2018
«M3yuenne nudpaxiuu Opaynrodepa B [Tadees P.P.

KOT'CpCHTHOM CBCTC JIa3s€pay»

14

5.2. [lepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTepHeT» N
NMPOrpaMMHOI0 od0ecriedeHnsl, He0OXOAUMBIX /IJIs1 OCBOEHMS U CHUIIMHBI, BKJIHYas
npogdeccuoHaibHbIe 0a3bl JAHHBIX U MH(OPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

1. DnextponHas 6ubanoreuynas cucrtema. Db baml'y. - CoOcTBeHHAas 3NeKTpOHHAs OMOIHOTEKa
y4€OHBIX ¥ HAYYHBIX IEKTPOHHBIX U3/IaHUN, KOTOPasi BKIKOYAET U3JaHUs peroiaBaresiei
baml'V. ABTOpU30BaHHBI JOCTYII [0 MAPOII0 U3 000i Touku cetu MHTepHeT. Peructpanus B
bubnmuorexe baml'yY, ganpHelmmii 4OCTyN U3 I1000# ToukH ceTH MHTepHeT. -
https://elib.bashedu.ru/

2. DnexTpoHHass OMOIMOTEeYHAs cucTeMa. Y HUBEPCUTETCKast Onbmmoreka omnaiH. [lomHoTekcTOBas
b/l yueOHBIX U HAyYHBIX SJIEKTPOHHBIX U3JaHUI. ABTOPU30BAHHBIN JIOCTYII IO MAPOJIIO U3 JII000H
tTouku cetu MuTepHeT. Peructpanus B bubnuorexe baml'Y, nanpHeimmii 7OCTYIT U3 OO0 TOYKH
cetu Mutepuer. - https://biblioclub.ru/

3. DnexkTpoHHas OubiroTeyHasi cucteMa usnarenbcrBa Jlanp. - [lonnorexkcroBas b/l yueOHbIxX 1
HAYYHBIX 3JIEKTPOHHBIX U3JIaHUN. ABTOPH30BAHHBIN JOCTYII IO MAPOJII0 U3 JTF000H TOUKU CETH
Wnrepuer. Perucrpauus B budbnnoreke baml'V, nanpHeimmii joctyn U3 1r000i TOUKH CETH
WurepHer. - https://e.lanbook.com/

4. DnexktpoHHbii kaTasnor bubnuorexku baml'V - CripaBoyHO-1TOMCKOBBIN anmnapaT OUOIMOTEKH.
Bkirogaer B ce0s cucTeMy KaTajloroB U KapTOTEK, CPaBOYHO-0MOIrorpaguueckuit poua. —
http://www.bashlib.ru/catalogi/Perienue 3aga4 mo ¢pusuke. Upomos U.E.: http://irodov.nm.ru
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6.MaTepuajbHO-TeXHUYeCKas 0a3a, He0OXoAUMAs VISl OCYIIeCTBIEHUS
00pa3oBaTeILHOIO NMpPoIecca Mo AUCHUILINHE

MarepuanbHO-TeXHUUYECKass 0a3a, HeoOXoauMmasi JUisi OCYIIECTBJICHHS 00pa3oBaTelbHOTO

mponecca 1o JMCHUILIMHE IIPUBEACHA B Ta6J'II/II_[eI

HanmenoBanue Bun 3ansatui HaunmenoBanue o0opynoBaHus,
CHeIHaTU3UPOBAHHBIX MPOrpaMMHOT0 oOecrieueHust
ayJUTOpUi, KAOMHETOB,
nabopaTopuii
1 2 3

Bosnbiras busudeckas | Jlekuu Hocka, KOMIIBIOTEDP, MYJIbTUMEAUHHBIN
aynutopus 02 IIPOEKTOP, IKpaH
YueOunast aymutopus ans | [Ipaktudeckue JHocka, Men, COOpHUKH 33714, KaJbKYJISITOP
MIPOBE/ICHHUS 3aHATUH | 3aHATUS
CEMHUHApPCKOT0 TUIA!
aynutopuu Ne 322 wmm No
324 i Ne 318 wmmm Ne
216 (dus3mar kopmyc)
YueOnass  mabopartopus | JlaboparopHbie Ob6opynoBanne k JIP Ne2 «Omnpenenenue
TUTSt MIPOBEACHUS | 3aHATHUS paanyca KpUBU3HBI JIMH3bI U JIJTHHBI CBETOBOU
1a00paTOPHBIX 3aHATHUMA: BOJIHBI C ITOMOIIBIO Kosiell HproToHay: pTyTHas
aynuropun  Ne310 wu namrna, Mukpockorn MBP-3, nun3a, niuacTuHka
Ne310a M3  YEpHOro CTEeKJa, pTyTHas JiaMmIa,

cBEeTOPMIBTPHI, 00BEKT-MUKpoMeTp OMO.
Ob6opynoBanne k JIP Ne5 «MccnenoBanue
3aBUCUMOCTH HWHTEIPAJIBHON W3JIy4aTelIbHON
crocoOHOCTH U TpoBepka 3akoHa Credana-
bonbumana»: medb ¢ U3MEpPUTEIbHBIM
ycrpoiictBom @IIK11, TepmMocTonduk.

O6opynoBanne k JIP  No6  «3ydyenume
MOJIIPU3AIMOHHO-ONITHYECKUX SBIICHUI»:
OCBETUTENb,  TOJAPU3ATOp,  aAHAIU3ATOp,

oOpasell U3 Ooprcrekia, LBETHbIE KapaHIallH,
mokemetp FO-116, momsipuckon I[TKC-125.
Ob6opynoBanue K JIP Ne7
«CIIeKTpOCKOTTHYECKOE HCCIICIOBAHHE
XpOMAaTHYECKOM MOJISIPU3ALIUT CBETa»:
OCBETUTENb,  TOJAPU3ATOp,  aHAIU3ATOp,
KpUCTaJNIM4YecKass IUIaCTUHKa B  OIpase,
MOHOXpoMaTop YM-2.

O6opynosanue k JIP N8 «/3yueHue sBneHus
€CTECTBEHHOTO BpaIEHHSI TUTOCKOCTH
nonspuzanuny: caxapumerp CVY-3, Habop
HCCIIETyEMBIX PAaCTBOPOB caxapa.
O6opynoBanne k JIP Ne9 «MccnenoBanue

ABIIEHUS JU(paKUUMU CBETa»: U3ITy4yaTellb
Ja3epHbli  monynpoBoaHukoBbl  STL650,
onTHUYecKas CKaMbs, 9KpaH,

doronmurorpaduyeckuit Tect-oorektr MOJI-1
(nuB.1101043428).
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O6opynoBanne k JIP NelO «Ompenenenue
(OKYCHBIX  pPAacCCTOSIHMIA  MOJOKUTENIbHBIX,
OTPULATEIIbHBIX JIMH3 U CIO0KHOW ONTHYECKON
CUCTEMBI»: OINTHUYECKAasi CKaMbs, OCBETHUTEIIb,
MOJIOKUTEIbHBIE U OTPULIATEIIbHBIC JIMH3BI,
CIIOXHAasl ~ ONTHYEcCKass CHCTEeMa, DJKpaH,
3putenbHasg Tpyoa (uHB.2101042070).
O6opynoBanne k JIP Nell «MccnenoBanue
CIIEKTPOB  TOTJIOMICHUS U  MPOMYCKAHUS»:
MoHoxpomaTop MYM-01, snekTpoHHBIH OJI0K,
MYJIBTUMETP, CBETOPHIIBTPHI
(uuB.1101043597).

O6opynosanne k JIP Nel4 «Omnpenenenue
MoKa3areisl  MpeJIOMJICHHs  BElIecTBa  C
noMoIeio  pedpaxromeTpa»: pedpakTomerp
PJI-2, wnHabop wuccineayeMbIX  pacTBOPOB
[IIMLEPHUHA.

O6opynoBanne k JIP Nel5 «Omnpenenenue
JUCTIEPCUN CTEKIISTHHBIX MPH3M C IOMOIIBIO
TOHMOMETpa»: PTyTHas Jamma, MPU3MBIL,
roarometp I'5 (uaB.1101040179).
Ob6opynoBanne k JIP Nel6 «Omnpenenenue
(OKYCHBIX  PACCTOSIHMM  JIMH3  METOJIOM
OTPE3KOBY: ONTHYECKas CKaMb#,
MOJIOKUTEIbHAST M OTpULIaTeJIbHAs JIMH3bI B
OIpase, KpYIJIBIA  3KpaH, CBETOJIHUOIHBIN
OCBETUTENb, U3MEPUTEIbHBIE TUHENUKH.
Ob6opynoBanne k JIP Nel7 «Omnpenenenue
(OKYCHBIX  PAaCCTOSIHMM  JIMH3  METOJIOM
beccemsa»: OIITHYECKAas CKaMb4l,
MOJIOKUTENbHAS U OTpHIATENIbHAs JIMH3bI B
orpase, SKpaH,

NOJIynpoBOoHUKOBBIM  yazep  STL 650,
W3MEPUTEIIbHBIE JIMHEHKH.

O6opynoBanne k JIP Nel8 «Omnpenenenue
OCHOBHBIX XapaKTEPUCTHK TU(PAKIIMOHHON
pEelIeTKrW»: pTyTHas Jamma, KOJUIUMAaTop,
TOHHOMETPUYECKUM  CTOJIUK,  3pUTEIbHas
TpyOa, HaOop AUDPAKIMOHHBIX PpEIIETOK
(uuB.1101043309).

O6opynoBannie k JIP Nel9 «U3ydenue
mudpakuuun  dpaynHrodepa B KOrepeHTHOM
CBETE Jla3epa»: ONTHUYECKas CKaMbsl, JKpaH,
HaOOop 11esel, HCTOUHUK JIA3epHOT0 U3JTy4YeHUs
WJI-1, (uuB.2101042469), u3mMepuTenbHbIC
JIMHENKH.

JIOCKa ayAuTOpHas — 1 mrT.

WH(pOpPMAITMOHHBIE CTCH IBI- 2 TIIT.

mKaQbl KHUOKHBIE — 2 IIT.

CTOJIBI JTabopaTopHsbIe - 20 MIT.

cTyabs - 40 mr.
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Uuranbaeid  3am  Nel
(rmaBHBIN KOpITYC, 1 3TXK)

CaMocTosTenbHast
pabora

Hayunbiii wu  yueOHbIi (oHA, HaydHas
nepuoguka, IIK (moHoOmok) - 3 mmr, Wi-
Fimoctyn s MOOWIBHBIX  YCTPOMCTB,
HeorpannueHHbld goctyn k ObC u B/l
KOJIMYECTBO MOCATOYHBIX MeCT — /6.

UuranbHeiid  3am Ne2
(xopmryc pusmara, 2 3Tax)

CamocTosTenbpHas
pabora

Hayunbiii wu  yueOHblii ¢oHA, HaydHas
nepuoguka, Wi-FigocTyn s MOOMIBHBIX
YCTpPOMCTB, HEOrpaHU4YeHHbIN AocTyn k ObC n
bJ1; xonmuecTBO mmocamouHbix MecT — S0.
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[Tpunoxenue Ne 1

®I'BOY BO «BALIKUPCKUN T'OCYIAPCTBEHHbBIN YHUBEPCUTET»
®U3UKO - TEXHUYECKUI UHCTUTYT

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

NUCHUILIINHBI «Onrtuka Ha 4 CceMecCTp
(HaMMeHOBaHKE AMCLUILTAHBI )

OYHasi

(dhopma o0yyeHust

O0bem
Buna padorsl
AUCUMILTUHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 6/216
VY4eOHbIX 4aCOB Ha KOHTAKTHYIO padoTy ¢ IpernoiaBaTesiem: 129.4
JIEKLUH

" 48
MPAKTUYECKUX/ CEMUHAPCKUX 32
1a00paTOPHBIX

patop 48

Apyrux (TpynmnoBasi, UHAUBUyaJbHast KOHCYJIbTAIUS U UHBIE BUJIbI
y4eOHOH e TeTbHOCTH, MTPeIyCMaTpUBAIOIIAe padoTy
oOyuaromuxcs ¢ npenogasatenem) (OKP) 14
VY4eOHbIX 4acOB Ha CAMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 32.6
VY4eOHBIX YacOB Ha IOJTOTOBKY K
sK3aMeny/3auety/nuddepennupoBannomy 3adety (KonTposs) 54

®opmBI KOHTPOIS:
IK3aMeH 4 CEMECT)
3ayer 4 ceMecTp
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dopmMma n3ydenust | OcCHOBHas 51
MaTepHaJIoB: JEKIHMH, | JOTIOJIHUTEIIbHAS
NPaKTUYECKHE 3aHATHS, | IUTEPATYpAa, 3anarus 1o d®opma TeKymero
Ne CEeMHMHapCKHe 3aHATUS, | pPEKOMEHTyeMast CAMOCTOATEIBIO KOHTPOJIS
ILIL. Tema n conepxanne nabopaTopHbIe paboThl, | cCTyieHTaM " padore yCIIeBaEMOCTH
crynentoB (CPC)
camocTosiTeNIbHas paboTa U |(HOMepa u3
TPYZAOEMKOCTb (B yacax) CIIMCKA)
JIK [TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Monayabr 1. T'eomerpmueckasi ontuka. dDoromerpus.| 6 6 6 6 |1.§2,3, 22 MOBTOPEHUE MACbMEHHAs
DJIeKTPOMarHuTHasi Teopusi cBera. MHTepdepenumns 2.§ 2, BBenenue |yueOHOTO pabora
cBeTa. 3.§7 Mmarepuana c CaMOCTOsITeNIbHAs
Beenenne 74.1 HCI0JIb30BaHUEM pabora
Pa3Butue npencrasnenuii o npupoze ceera. Jlazepesl. Ontuka 8.§ 113-115 y4eOHHUKOB, KOHTPOJIbHbBIE
U CBSI3b. pabora c BOTIPOCHI K
I'eomeTpuueckas onTuKa KOHCIIEKTOM 1a00paTOPHBIM
OcCHOBHBIE 3aKOHBI TI'€OMETpHUecKON onTHkHU. IlpuHnun JIEKIHH pabortam NelO,
®depMa n ero mpuMeHeHue B onrtuke. Onruyeckas UIMHA 16,17
nytu. [Ipenomienue cBera Ha chepUIECKON MOBEPXHOCTH.
1 |Tonkas nunu3a. @opMmysna TOHKOW JNMH3bL. XOJ Jydyed B
nuH3ax. AOOeparuu ONTHYECKUX cucTeM. OnTuueckue
pUOOPBHI.
doromeTpus
doTtoMeTpusi. DHEpreTMvyeckue BEIUYMHBI M €JUHMIIBIL.
[Torox n3nmydenus. U3mydareapHOCTh. DHEpreTHiecKas cujia
CBETa,  JHEpreTuyeckas  SPKOCTb.  DHepreTuyeckas
OCBEIICHHOCTh.  KpuBass OTHOCUTEIBHOW CHEKTPaTbHOU
YyBCTBHUHUTEIBHOCTH TJ1a3a. CBETOBBIC BETMUMHBI U €TUHHIIBI
ux u3mepenusi. CeroBoit notok. Cuna csera. CBETUMOCTb,
ApKOCTh. OCBELIEHHOCTb.
2 JIEKTPOMATHUTHasl TEOPHA CBeTa 6 6 4 11.§5,65,66 IIOBTOPEHHE TECTUPOBAHUE
2.§ 5,135-137 y4eOHOTO
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CBeT Kak 3JIeKTpOMarHuTHas BoJIHA. BoIHOBOE ypaBHEHUE. 3.§2.1,2.2, Marepuaia c KOHTPOJIbHbBIE

CgeroBoii BekTop. CKOpPOCTh CBETa B Cpelie U B BaKyyMe. 3.1-3.3 UCIIOJIb30BaHHUEM BOIIPOCHI K

AOCOIOTHBIN TIOKa3aTeNlb TPEJIOMIICHUS W €ro CBSI3b C 6.§22-24 y4eOHUKOB, naboparopHoit

JTUAJICKTPUYECKON TPOHUIIA-EeMOCThI0 cpefbl. [LoTHOCTH 8.§104,105,112 |pabotac pabote Nel4

MOTOKa dHepruu. MHTEHCUBHOCTh cBeTa. ECTECTBEHHBIN U KOHCIIEKTOM

MOJIAPU30BaHHBINA cBeT. OTpa’keHUEe U MPEOMIICHUE CBETa JeKIUH

Ha TpaHUIE pa3Jena JBYX JWAJIEKTPHKOB. |paHWYHbIC

yCcIoBUSl. AHANU3 OTPAKEHHSI U MPEIOMIICHUS AJIsl CiIydas

HAKJIOHHOTO najfieHus cBeta. KoagduiueHTsl oTpakeHus u

npenomiienusa. Yron bprocrepa. Cnydail HOpMalIbHOTO

nagenus. Da3oBble COOTHOIICHHS] MEXAy MaJarouiei,

OTPAXKEHHOM M TMPEIOMJIIEHHOW CBETOBBIMH BOJIHAMH JIJIA

ciaydqas N2>N1 u N<ni. @opmynbl g KO3PPHUIHMEHTOB

OTPaKEHHSI U TIPOITYCKAHHSL.

HNurepdepenuns cBera 1.§ 26-36 MOBTOPEHUE MACbMEHHAs

[ToHsATHE O KOTEPEHTHOCTH CBETOBBIX BOJIH. IHTEphepeHus 2.§ 12-17,25-30 |y4eGHOTO pabora

cBeTa. MeTo/1bl HabMIoIeHNs HHTepdepeHIn cBeTa. Metoa 3.§5.1-5.7 MaTepuaa ¢ KOJUIOKBUYM

neneHus (ppoHTa BOJHBI W METOJ JEICHUS aMIUIUTYIbI 6.§4.1-4.6 WCMOJIb30BAHUEM | KOHTPOJIbHBIC

BoHBI. OOmas cxemMa HMHTEepPEpEeHIUH CBETa. YCIOBHE 74.2 y4eOHUKOB, BOITPOCHI K

MHTEP(PEPEHIMOHHBIX MaKCUMyMOB U MMUHMMYMOB. Pacuer 8.§ 119-124 paboTa ¢ nabopaTtopHoOi

UHTEp(PEPEHIIMOHHON KapTUHBI OT JIBYX KOTEPEHTHBIX KOHCIIEKTOM pabGotam Ne2

HUCTOYHHUKOB CBETA. YCIIOBHSI MaKCUMyMOB M MHHHMYMOB. TeKIHA,

[upuna uHTEpPepeHIMOHHOM noaockl. MHTepdepeHuus B MOJIrOTOBKA K

TOHKHX TUIEHKaX (OT TUIACTHHKH MTOCTOSIHHOW U TIEPEMEHHOM KOJIJIOKBHYMY

tonmuHel). Konsua HeroToHa.

[lpumeHennss wHTEp(EpeHINU CBeTa: MIPOCBETIICHHUE

OITUKH, TUIIEKTPUIECKHE 3epKalla, UHTEP(HEPOMETPHI.

Moayas2. JInppakuusi csBera. Ilonsipuszaunusi cBerta. 1.§39-47,54,61 | moBTOpEHUE MUCbMEHHAas

Mucnepcusi cBera. Ilorjiomenne u paccessHHe CBeTAa. 2.§ 33-46, 52-57. |y4ueOHOTO pabota

OCHOBBI KBAHTOBOW ONTHKH. 3.§6.1-6.6 MaTepuaia ¢ CaMOCTOSITENIbHAS

Mudpaknus cBera 6.§ 5.1 -5.10 HCIOJIb30BaHUEM pabota
7.4.3 y4eOHHUKOB, KOJUIOKBUYM

30



[Mpunumun Troiirenca. [lpunmun  [roiirenca—@penens. 8.§ 126-133 pabora c KOHTPOJIbHBIE
Judpakuus cBera B pacxXofsamuxcs Jydax Metox 30H KOHCIIEKTOM BOIIPOCHI K
@penens.  AnreOpanyeckuii W rpadUYecKuii  METOJIbI JEKLUH, aGOpaTOPHEIM
OIIpEAETICHUS] PE3YJIbTHPYIOMIEH aMIUIUTYABL Jludpakius HOJI'OTOBKA K pa6oram Ne 9, 18
@peHenss Ha KpyrJIoM OTBEPCTHMH M HAa  KPYIJIOM KOJJIOKBHYMY I
Herpo3payHoM jucke Jludpakmus cBeta B mapaiieiabHBIX 19
nydax Judpakums cBera Ha  OJUHOYHOM  IIENH.
JuppakunonHass KapTHHA, YCJIOBUS MaKCHMyMOB U
MHUHAMYMOB. JludpakunroHHas pemieTka, e€e IMapaMeTphl.
VYcinoBusi MaKCHMYMOB 1 MUHUMYMOB. Paznoxenue 6emoro
cBeTa JUQPPAKIIMOHHON peIIeTKON. YTioBas M JUHEHHas
JTUCTICPCUH, pa3peliarias CrocoOHOCTh AUPPAKITHOHHOM
peutetku. [ludpaxuys peHTTeHOBCKHX JIy4eH.
IMoasipu3zanus cBeTa 1.§ 62, 76-79,94, | noBTOpeHHE MMMCHEMEHHAS
EcrecTtBeHHbIi ¥ momsipu3oBaHHbI  cBeT.  (CrTeneHb 95 y4ueOHOr0 pabota
nomsipuzanuu.  3akoH  Mamoca.  [lomspuzanuss  npu 2.§ 101-110, 152, |marepuana c KOHTPOJIbHBIE
OTpa)keHHH M npenomiieHuu. Ilomspuzanus npu JBOMHOM 153, 163-169 HCIIOJIb30BaHUEM | BOIIPOCHI K
JIy4enpeOMIICHU Y. [Toctpoenue ['toiirenca JUISt 3.§1.2,2.9,4.1- |y4eOHUKOB, J1a00paTOPHBIM
OOBIKHOBEHHBIX U HEOOBIKHOBEHHBIX Jyuell. [lomspounsl u 4.5 pabora c pabGotam Ne 6, 7,
MOJIAPU3allMOHHbIE TPU3MbL. VCKycCTBEHHas OnTHYECKast 6.§ 6.1-6.7 KOHCIIEKTOM 8
aHM30TponHs. BpaleHne miockocT! NoNIpU3aLHH. 744 JeKIUH
8.§ 134-141

B3auMopaeiicTBHE CBeTa C BEIIECTBOM 1.§ 84,89,98 MOBTOPEHUE MMUChbMEHHAas
Hucnepcus cera. HopManbHas 1 aHOMallbHasi JUCTIEPCHH. 2.§ 154-162 yueOHOT0 paGoTa
dazoBasi ¥ TPYNIOBas CKOPOCTH CBETA, BOJHOBOW MaKeT. 3.§2.3-2.5 Marepuana ¢
ONEeKTpOHHAas Teopusi HOPMaJIbHOW  JIUCIEPCHM  CBETA. 6.7.1-75 UCIOJIb30BAHNUEM | KOHTPOJIHHBIC
[Tormomenune cBera. 3akoH byrepa. Koaddumment 7.4.5 y4€OHHKOB, BOIIPOCHI K
nornoueHus. Paccesnue csera @opmyiia Panes. 8.§ 142-146 pabora c a6opaTOPHBIM

KOHCTISKTOM paGoram Ne 11,

JeKIHUH

15
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OCHOBBI KBAHTOBOW ONTHKH 6 4 6 | 2.6 |1.§107,112-118 | moBTOpEeHHUE [IMCbMEHHAas
TemnoBoe paBHOBeCHOE H3IydeHHE. AOCOIIOTHO YepHOE 2.§ 175-181,194- |yueGHoro pabora
teno. 3akonel  Kupxroda, Credana-bonbumana, Buna. 201 Marepuana ¢ CaMOCTOSITEIIbHAS
®opmyna Panes-/[xunca. ®opmyna [1nanka. 3.§2.11, 2.12, HCIIOJIb30BaHUEM pabora

7 | DotoanekTpudeckuii 3 deKT. 3aKkOHBl  BHEIIHETO 9.1-9.3,9.5 y4€OHHKOB, KOHTPOJIbHBIE
dotorddekra YpaBHeHne DUHIITEHHA. 8.§ 151 paboTa ¢ BOITPOCHI K
@OTOH W €ro xapakTepucTuku. JlaBieHuwe cBera. KOHCIIEKTOM naboparopHoOit
DnemMeHTapHas KBaHTOBas Teopus u3nydenus. [lormomienue. TeKIUH pabote Ne 5
CrioHTaHHOE ¥ BBIHYKJICHHOCU3ITYICHUSI.

32 |Bcero yacos: 48 32 48 |32.6

Ipumeuanue 1. Yackl Ha cCaMOCTOSATEIBHYIO PAOOTY BKIFOUAIOT BPEMsI Ha MOJITOTOBKY K 9K3aMeHY (KOHTPOJIb).

IIpumeuyanue 2. B Tabnuny He BritoueHo 1.4 yaca @KP (rpynmnosas, MHAMBUAYadIbHast KOHCYIbTALUS U WHBIE BU/IbI YU€OHOH EATETbHOCTH BO BpeMs

ceMecTpa, MoaPa3yMEBAIOIINE KOHTAKTHYIO Pa00Ty O0YHAIOIINXCSI C MPEMOAaBATEIIEM).
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