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1. HEJIU U 3AJIAYU AU CIHHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

I_ICJ'IBIO OCBOCHUA AUCHUIIIIUHBI ABJIACTCA:

co3naTh (pyHIaMEHTaIbHYIO 0a3y 3HAaHUW U HaBBIKOB Ui OoJiee yriryOJIeHHOTO MPOBEACHUS

IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN MPU PEIICHUH MPAKTUICCKUX 3a]1a4.

3agaun:

3aagqamMul OCBOCHHMSI TUCITUTUTHHEI SIBJISTFOTCSI:

* O0yueHune MeToIaM aHaIu3a U OOBSICHEHUsT HAOII0aeMbIX B JJAOOPaTOPHOM
MPAKTUKyMe (PU3UYECKUX SBIICHUM;

* OOyuenue pabote ¢ mpubopamu 1 000pyIoBaHHEM (HHU3NIECKOH JTabopaTOpuH, C
COBPEMEHHOM U3MEPUTEIIBHON aIapaTypou;

* OCBOEHHUE PA3ITUYHBIX METOJUK PU3NICCKUX U3MEPEHHUI U SKCIIEPIMECHTOB;

* [IpuBUTH HABBIKU SKCTIEPUMEHTAILHOTO UCCIEAOBAHUS (DU3UUECKHUX SBJICHHUIA U
IPOIIECCOB;

» OcBoenue npoiecca 00padOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX, OIEHUBAHUS
TOPSIIKYA U3Y9aeMbIX BEJTUYHH, ONPEACICHUE TOYHOCTH U JIOCTOBEPHOCTHU MOJTYUYESHHBIX
pE3yIbTATOB;

* O0y4yeHHE OCHOBHBIM ITPHUHIIUIIAM aBTOMATH3AIMH U KOMITBIOTEPU3AIIUH
(U3UYECKOTO DKCIIEPUMEHTA, IIPOIIECCOB cOOpa n 00paboTKu (pu3nyeckoi nHboOpMaIuu;

* [IpuBuTH HaBbIKKU OPOPMIICHHUS PE3YJITATOB IKCIICPUMEHTA M COCTABJICHUS
OTYETHOM JJOKYMEHTAIIHH;

* M3ydyeHne OCHOBHBIX JIEMEHTOB TEXHUKH 0€30IMIaCHOCTH TPH MPOBEICHUN
IKCIEPUMEHTATIBHBIX UCCIICIOBAHHA.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.0O
TpeOGoBanus K NpeABapUTEJIbHOI MOATOTOBKE 00y4al0Ierocs:

OnTHka

Pu3NYECKU IPAKTUKYM 110 MEXAHUKE

®uznyeckuil NPakTUKyM IO MOJIEKYJISIPHON (U3nKe
@uU3NYECKUN NPAKTUKYM 110 3JIEKTPUYECTBY U MATHETU3MY

JAucuMmimHbl (MOAYJ/JIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME JAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpeauecTBYIOLIee:

ATomHas pusmka
@u3KKa aTOMHOTO SIpa ¥ YJIEMEHTAPHBIX YaCTHUIL
®u3nyecKkuil NpakTUKyM MO0 aTOMHOUN (U3UKe

dusznuecKkuii MPakKTUKYM M0 (PU3UKE aTOMHOTO SIIpa ¥ JIEMEHTAPHBIX YaCTHII
3. OFBbEM JUCHUITJIMHBI

O01mAas TPyI0eMKOCTh 3 3ET
YacoB 1o yueOHOMY MIIaHy 108
B TOM 4HcCJIe:

ayJIUTOPHBIC 3aHATHUS 48
camMocCTosITelIbHas paboTa 60

4. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.1: Obnanaet 6a30BBIMU 3HAHUAMH B 00J1aCTU (PU3UKU U PAAUOPUIUKU



OIIK-1.3: Brageer sKCriepuMEHTAIbHBIM alapaToM /s BeJleHHs TpodhecCuOHaTbHON
JeSITeILHOCTH: Pa3padOTKU M SKCILUTyaTallui pagHodJIEKTPOHHBIX YCTPOMCTB, IPOBEICHUS
HAYYHBIX UCCIICIOBAaHUN B 00JIaCTH pagnoPpU3UKI

OIIK-2.1: ITnaHupyeT ¥ NpoOBOIUT 3KCIEPMEHTAJIbHBIE UCCIIE0BAHUS 10 33JaHHON TEME C
Y4ETOM MMEIOIIEHCS SKCIEPUMEHTAIBHOM 0a3bl

OIIK-2.3: O6pabaThIBaeT HKCIIEPUMEHTAIILHBIC IaHHBIC C TPUMEHEHUEM
CHEIUAIM3UPOBAHHBIX MPOTPAMMHBIX MPOTYKTOB

OIIK-2.4: ITpoBOIUT aHAJIN3 SKCIIEPUMEHTATBHBIX JaHHBIX UCIIONB3Ys 0a30BbIC 3HAHUS 1O
dusuke

OIIK-2.5: IlpencraBiser SKCIIEpUMEHTAIbHBIC JJaHHBIE B (JOpME Pa3BEpHYTOTO OTUYETA
VYK-1.3: OcymecTBisieT MOMcK MHGOPMAIIUU JIJIs1 PEIISHUS TOCTABJICHHOM 3a]1a4H 110
pa3IMYHbBIM THIIAM 3allPOCOB

VYK-1.5: PaccmarpuBaeT u npejiaracT BO3MOXKHbIE BAPUAHThI PELIEHUS [T0CTaBJIEHHOM
3a/1a4M, OLICHUBAs UX JOCTOMHCTBA U HETOCTATKH

5. BUIAbI KOHTPOJIA

Bupl KOHTPOJIsI B CEMECCTpaAx:

3a4eThl | 4

6. A3BIK IIPEIIOJJABAHUA

SI3BIK ITpenogaBaHus: pyCcCKUi.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HanmeHnoBaHue pa3jeiioB u Bun Cemectp | Hacos | Uctou- | Ilpumeuan-
3aHAT. TeM 3anaTusa | / Kype HUKH ue
Paznen 1. 1. T'eomerpuueckas
OTITHKA.
1.1 |T'eomerpuueckas ontuka. JIP Ne|Jlad 4 11 J1.1
1, 2,10. JI1.2J12.1
JI2.2J12.3
J2.4
1.2 |CamocrosrensHas pabora 10|Cp 4 11 J1.1
teme "['eomeTpuueckas ontuka" JI1.2J12.1
JI2.2J12.3
J2.4
Paznen 2. 2. UnTepdepeHmus.
2.1 |Unrepdepenmus. JIP Ne4, 5,11, |Jlad 4 11 J1.1
JI1.2J12.1
JI2.2J12.3
2.4
2.2 |CamocrositenbHast pabotra 1o |Cp 4 12 JI1.1
teme "UnTepdepenus” JI1.2J12.1
JI2.2 J12.3
J2.4
Paznen 3. 3. ludpakuus




3.1 | dudpaxmus. JIP Ne 3, 6,7 JIao 4 11 JI1.1
JI1.2J12.1
J2.2J12.3
J2.4
3.2 |CamocrostenpHas pabora 1o |Cp 4 12 JI1.1
teme "Iudpakmus" JI1.2J12.1
J2.2J12.3
2.4
Paznen 4. 4. Ilonspusanus
4.1 |Tlonspuzanus. JIP Ne 8, 9. JIab 4 9 J1.1
JI1.2J12.1
J2.2J12.3
J12.4
4.2 |CamocrositensHast pabora 1o |Cp 4 12 J1.1
teme "[lonspuzanus" JI1.2J12.1
J2.2 J12.3
J12.4
Pasnen 5. 5. BsammopnelictBue
CBETA C BEILIECTBOM.
5.1 |[BsaumoneiictBue cBeTa c|JIab 4 6 JI1.1
BerectsoM. JIP Ne 11. JI1.2J12.1
J2.2J12.3
2.4
5.2 |CamocrositenpHast pabora 1o |Cp 4 13 J1.1
TeMe "BzammoneiicTBue cBeTa C JI1.2J12.1
BeIIeCTBOM" JI2.2 J12.3
J12.4
Cnucok o0pa3oBaTe/IbHBIX TEXHOJI0T Uil
1 |BeimonHeHnue 1a60paTOPHBIX padoT

MeTobI TpyNIoBOro peneHus TBOpUecKux 3a1au (meron Jenbdu, meton 6—6, MeTos
pa3BUBAIONIEH KOONEPAIlK, MO3TOBOM IITYpM (METOJ FeHepalluu 1 iei), HETBOPKHHT U T.JI.)

8. OLIEHOYHBIE MATEPHAJIBI IS TIPOBEJEHUS TEKYIIEN 1
MPOMEXYTOYHOM ATTECTALIUA

8.1. OueHoyHbIe MaTEepHAJIBI IJIs1 IPOBEACHHUS TEKYLIEeH aTTecTaluu

3agaHue:
1. Obopmuts 1a60paTOpHYIO pabOTy B COOTBETCTBHH C METOJUYECCKIMH YKAa3aHHSIMH.

HpCI[CTaBI/ITB OTBCTBI HA KOHTPOJILHBIC BOIIPOCHI.

Crioco0 aTTecTalvu: MUCbMEHHBIN.

Kputepuu orieHuBaHus:

- pabora odopMieHa COTJIaCHO TpPeOOBaHMSM, MPEJCTABICHBI BCE pPa3JIeIbl,
MIPOBEJICHBI PACYETHI, TOCTPOCHBI rpaduku, CHOPMYIUPOBAH IPAMOTHBIN BBIBO,T

— 5 6amnoB - pabota opopmieHa HEOPEKHO, ECTh OIMIMOKH B BHIYHCICHUSX,




chopmynupoBaH
BBIBOJ — 3 Oajuia
- paborta odopmieHa HEOPEKHO, €CTh TpyOble OMMOKH, BBIBOJ HESICHO
cOpPMYIIHPOBaH | HE COTJIACYETCS C Pe3yJIbTaTOM paboThl — 1 Gayn
- pabota oopmIIeHa YaCTUYHO, COACPKUT MHOTO OmMOoK — () 6amioB

8.2. OneHoYHbIE MaTEePHAJIbI JJIA IPOBEAeHNsI IPOMEKYTOYHON aTTecTalnu

3amanue:

Haiiti pagnyc KpuBU3HBI IJTOCKOBBITYKIJIOHN JIMH3bI HA YCTAHOBKE JIJIs1 HAOIOCHUS KOJIEI]
HeroToHa.

Cnoco0 arrecTanui: MTUCbMEHHBIN

Kpurepuu onenku:

- Bricokwuii ypoBens (3 6amia): [Tonumaer ¢puszuky siBnenus. [[poBoaUT SKCIEpUMEHT,
COCTaBJISIET MAaTeMaTUYECKUE BBIPAXKECHUS JUIS MTOIydeHus pemeHus. [lomyyaet npaBuibHbIN OTBET.

- Cpennuii ypoBeHs (2 6amia): [TorumaeT ¢usuky siBjaeHus. VICIIBITBIBACT CII0KHOCTH C
MPOBEJICHUEM SKCIIEPUMEHTA U COCTABIICHUEM MAaTeMaTUYECKUX BBIPAKEHUHN TSl OTyYCHHS
pemienus. [lomyyaeT npaBuIbHBINA OTBET.

- Huzkwuit yposens (1 6amn): [lonumaeT Gusuky siBieHus. VICOBITHIBAET CI0KHOCTH C
MPOBEJICHUEM SKCIIEPUMEHTA U COCTABIICHUEM MAaTeMaTUYECKUX BBIPAKEHUHN AJISl IOTYyYCHUS
pemienus. 13-3a skcriepruMeHTalbHBIX MOTPEIIHOCTEH UK alireOpandyeckoil HETOYHOCTH He
MOJTy4aeT MPaBUIBHBIN OTBET.

3aganue:

1). Ucxonst u3 ob1ero 1noaxo/ia Noay4eHus MHTEpQEpEHIMOHHON KapTHHbI B
71a00PAaTOPHBIX YCIOBUSX, IPEITIOKUTH U ONIUCATh 3 CXEMBI, BE U3 KOTOPBIX MPEACTABISAIOT METO
JICJIEHUS] BOJIHOBOTO ()pOHTA, @ OJTHA - METOJI ACJICHUS aMIUIUTY/IbI.

Crioco0 arrecTanuu: yCTHBIN.

Kpurepun onenuBanus:

- Boicokuii yposens (3 Oanna): [Tonumaet gusuky sBinenus. CoctaBisieT MaTeMaTHUYECKHE
BBIpXEHUS JIJIs MOTy4YeHUs perieHus. [lonydaeT npaBUIbHBINA OTBET.

- Cpennuii ypoBeHs (2 6anna): [lonumaer pusuky siBieHus. VICbITBIBaeT CIOKHOCTH C
COCTaBJICHMEM MAaTE€MaTUYECKUX BBIPAKEHUH 7S OJdy4YeHus perieHus. [lomyyaer npaBUIbHBIN
OTBET.

- Huskuit yposens (1 6amn): [lonnumaeTr pusuky siBiaeHust. VICIIBITHIBaET CI0KHOCTH C
COCTaBJICHMEM MaTE€MaTUYEeCKUX BBIPAKEHUH JJIs OJdy4YeHus perieHus. M3-3a anredpanueckoit
HETOYHOCTHU HE MOJy4aeT MpaBUIbHbIN OTBET.

3aganue:

1. Onpenienenyie MOCTOSAHHOM TU(PAKIIMOHHON PEHIETKH C TOMOLIbI0 TOHUOMETPA.
O6opynoBaHe COCTOUT U3 PTYTHOM JIaMITbl, TOHUOMETpA U TU(PPaKLIOHHON PEIIETKH.

2. DKCHEpUMEHTAIbHO ONPEAETUTh MOKa3aTellb IPEIOMIIEHUS TBEPIOTO MPO3PAUYHOTO
BEIIEeCTBa C MOMOIIbI0 MUKpOCKoIa. KOMIUIEKT BKIIFOUAaeT MUKPOCKOI C MUKPOMETPUYECKUM
BUHTOM U Ha0Op CTEKJIIHHBIX IJIACTUH U3BECTHOM TOJILIUHBI.

Croco0 aTrecTalvi: MUCbMEHHBIH

Kpurepun onenkn:

- Boicokuit yposens (3 6anna): [lonumaet gusuky siBnenus. [IpoBoauT skcriepumMeHT,
COCTaBJISIeT MaTeMaTUYeCKUe BhIPAXKECHUS JUIS MTOJIydeHus pemeHus. [lomyyaeT npaBuibHbIN OTBET.

- Cpennwii ypoBeHs (2 6amna): [Torumaet ¢pusuky siBneHus. VICTIBITBIBAET CII0KHOCTH C
MIPOBEJICHUEM SKCIIEPUMEHTA U COCTABIIEHUEM MaTeMaTUYECKUX BBIPAKEHUHN IJIs OyYeHUs
pemenus. [lomydaer npaBUIBHBINA OTBET.

- Huskuit yposens (1 6amn): [lonnmaeTr ¢pusuky siBiaeHus. VICIBITHIBAET CIOKHOCTH C
MIPOBEJICHUEM SKCIIEPUMEHTA U COCTABIIEHUEM MAaTeMaTUYECKUX BBIPAKEHUHN JIJISl TIOTyUESHUS
pemienus. M3-3a skcrieprMeHTaIbHBIX MOTPEHTHOCTEN WK alireOpanvyeckoil HeTOUHOCTH He



MOJTy4aeT MPaBUIBHBIN OTBET.

8.3. TpeGoBaHUs K PETHHT-KOHTPOJIIO

W3ydeHnue kypca 3akaHUMBAETCS 3a4ETOM.

Ha niepBbr1it Monynb otBoguTcst 50 6aioB, KOTOPHIE pacpPeaesIOTCS

CJIeyIOIUM 00pa3oMm:

- TEKYIIUA KOHTPOJIb — 710 45 0asuios;

- pyOEXHBIH KOHTPOJIb — 5 OaJIOB.

Ha BTopoit moaynb otBoautcs 50 6aiioB, KOTOpPbIE PacIPEAEIIOTCS CIeIyIOIINM

obOpazoM:

- TEKYIIUA KOHTPOJIb — 710 45 0asuioB;

- pyOEXHBIN KOHTPOJIb — 5 OaJIOB.

Texyiuit KOHTPOJIb TPOBOAUTCA B (DOPME BHIIOTHEHUS U cJauu J1a00paTOPHBIX padoT.

O6yuaromemycs, HaOpaBiiemy 40 0ayuIOB U BBIIIE IO UTOTaM pabOThI B CEMECTpE,
BBICTaBJIsIETCA «3aueTy». OOyyvaronuiics, HaOpaBiwmii 10 39 6aJIOB, C1aeT 3a4erT.

9. YYEBHO-METOJUUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBIL (MOLYJIS)

9.1. PexomeHnayemas Jureparypa

9.1.1. OcHoBHasI qUTEpaTypa

Iudp Jlureparypa

JI1.1 |bonpapes, Kanamnukos, Criupun, Kype obmieit ¢pusuku B 3 kH. Knura 2:
3JICKTPOMAarHeTu3M, ONTHKa, KBaHTOBas pusuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

URL.: https://urait.ru/bcode/535754

JI1.2 [CagenweB U. B., Kypc o6meit ¢pusuxu. B 3-x TT. Tom 2. D1eKTpUUeCTBO U MarHETU3M.
Bounnel. Ontuka, Cankr-IletepOypr: Jlans, 2023, ISBN: 978-5-507-47163-8,
URL.: https://e.lanbook.com/book/333998

9.1.2. JlonosiHMTEIbHASA JIUTEPATYPA

HIndp Jlutreparypa

JI2.1 |XKepenkona JI. B., Pabouas nporpamma nucuuniaussl "Ontuka", Teeps, 2011, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/06455rp.pdf

JI2.2 | Kepenkora, YueOHO-METOIUUECKHUIN KOMIUIEKC 10 aucturinHe "Oomas gusnka.
Ontuka", Treps, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04328umk.pdf

JI2.3 | Kepenkora, Y4eOHO-METOIUUECKHII KOMIUIEKC 10 nucturuinae "Oomuii Gpusznyeckuii
npaktukyMm. OnTuka", TBeps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/04278umk.pdf

J12.4 | Kepenkona, Y4eOHO-METOAMUECKHI KOMIUIEKC 10 nuctnuiuinae "Oomas gusnka.
Ontuka", Teeps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/04268umk.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHus

Kaspersky Endpoint Security 10 s Windows

Adobe Acrobat Reader

OpenOffice

ArlWIN|PF

Google Chrome




9.3.2 CoBpemeHHbIe IpodeccnoHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBbI

9BbC «IOPAUT»

9BbC «ZNANIUM.COM»

OBC «YHuBepcuterckast OnOIMOTEKa OHTIANH

9BC IPRbooks

9BC «Jlaup»

SbC BOOK.ru

~N| o) o1 B W N -

OBbC Tel'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s OobopynoBanue

3-201 KOMIUIEKT y4eOHoil mebenu, npuHTep, KomnbioTepbl, PCM 1 I'eomerpuyeckas
onrtuka,nonsipuzanus u gudpakuus, PCM 2 Unrepdbepennns, PCM 3 Tudpakuus,

11. METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCLMUIIAHBI

Meroandeckue MaTepHalibl A1 00y4YaIOIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

— CHHCOK JTa0OpaTOpHBIX padboT

JlabopaTopHbie paboThI 110 Kypcy «OnTHKa»

1. I3yueHne u CHATHE XapaKTEPUCTHUK TOHKUX JIMH3

2. Mudpaxus Opayrrodepa Ha IPSIMOYTOIBHON SN U JUPPAKINOHHON PELIeTKE.

3. Uzyuenue siBnenus narepdepennnn ceera. Kombpa HeroToHa.

4. EcTecTBeHHBIN U MOJISPU30BAHHBIN CBET.

Omnpenenenne MoKa3aTens MPEeTOMICHHUS )KUIKOCTH M TBEPJIBIX T

— METOIMYECKHE YKa3aHUsI K BBITIOJHEHUIO B 0(hOopMIICHHIO 1ab0paTOpPHBIX padoT.

B xoze BbImonHeHus 0011ero (pu3nuecKkoro NpakTUKyMa CleyeT pyKOBOJICTBOBATHCS
CJICAYIONIMMH TIPAaBUIIAMH, TIPEANUCHIBAIOIINMHA IUHYI0 GopMy 0(OPMIICHHUS OTYETOB
CTYJEHTaMH U MOPSAIOK BBINOJIHEHUS MU J1a0OpaTOPHBIX pabOT. DTU MpaBUiia pacIpOCTPAHIIOTCS
npu paboTe CTYIEHTOB B J1abopaTopuu «ONTHKA».

Tak, mopsA0K BEIOHEHHS Ta00PATOPHBIX PadOT BKITFOYAET B CEOS CIETYIONINE ITYHKTHI:

1. Peructpanus u noixydeHue yueOHOro 3a1anus (IpernoiaBaTesb).

2. O3HaKOMJIEHUE C OCHOBAMU TEOPUU MCCIIEAYEMOTO SIBICHUS (OMMCaHNE
nabopaTopHOM pabOTHI U PEKOMEHIyeMast JINTepaTypa).

3. N3ydeHune sKcriepuMEeHTaIbHOW YCTaHOBKU, IPABUII pabOThI C MPUOOpaMHU, TPaBUII
TEXHUKH 0€30MMacHOCTH Ha pabodem mMecTe (MHXEeHep JabopaTopun).

4. VI3ydenune mopsijKa BBHITTOTHEHHS paOOThI (ITPENo1aBaTeb).

5. IlomyuyeHue 1omycka K BBIIOJIHEHUIO paboThl (KOHTPOJIbHBIE Bonpock! [Ipunoxkenus
1) (mpenonaBarens).

6. BeImorHeHe M3MEPEHUH HITH 3a/IaHusI ¥ TIPOBEPKa Ha «Pa3yMHOCTbY TTOTYIEHHBIX
Pe3yJIbTaTOB.

7. IIpoBepka pacyeToB U COrIacOBaHUE PE3yJIbTaTOB C MPEINOIaBaTEIEM.

8. Odopmnenue paboTsl (MUCEMEHHBIN OTUET) B OT/IETTLHOMN TETPAIN UM TBOMHOM
TETPaJHOM JIUCTE OyMaru B KJIIETOYKY 10 YCTAaHOBJICHHOU (hopme.

9. «Cnagay» mabopaTopHO pabOTHI MperogaBaTeNIo.

10. OuenuBanue. 1-as oleHKa - SKCIIEpUMEHTaNIbHAs YacTh paboThl, 2-as —
TeopeTHuYecKasi 4acTh paboThI U ee opopmIleHHE WM OOLIHIT 3aUerT.

[TrucbMEeHHBIN OTYET O IPOICTaHHOM JTA0OpaTOPHOU paboTe JOIKEH COJIEPKATh:

1. PeructpanmoHHbIi HOMEp ¥ Ha3BaHHUE PaOOTHI.

2. enb paboTHI.




. [Ipubops! u 06opymaoBaHME.
. Kpartkas Teopus (ocHOBHast hopmyra, 3aKOH U T.1.).
. Cxema (puc.) SKCTIEpUMEHTAIBHONW YCTAaHOBKH (C KPAaTKUMH MOSICHCHHUSIMHU ).
. Pesynbrarel uamepenuii (Tabiuia, rpaguk v T.11.).
. Beruucnenus (nudpoBas moICTaHOBKA).
. Pacuer morpemHocTH.

9. BeiBoj (€ 3anMChIO HalIEHHOTO 3HaUYeHUs (PU3MUYECKOM BEIMYMHBI C YKa3aHHEM
MTOTPEITHOCTH ).

— TpeOOBaHUS K pEUTHHI-KOHTpoI0. B TeueHune cemectpa 1Ba pasza (Ha MOIYJIbHBIX
HEJENSIX ) He0OXOAMMO:

1. coath mpenogaBaTelo PEHIeHNs JOMAITHUX 3a/1a4, MOJYUYeHHBIX U3 YKa3aHHBIX
COOpPHUKOB 3a/1a4,

2. OTBETUTH HA BOIPOCHI:

1. MaiiTe onpenenenue raaBHbIX (OKYCOB, (POKYCHBIX PACCTOSHUM U TTIaBHBIX
IJIOCKOCTEN CIIOKHOW LIEHTPUPOBAHHON ONTUYECKON CUCTEMBI.

2. [Ipeyioxkute crocod onpeneneHus: GOKYCHOTO pacCTOSHUS TOHKOW MOJI0KHUTEIbHOM
JIMH3BL.
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. [Ipenoxute croco0 ornpenencHuss OKYCHOTO PACCTOSTHUAS TOHKOW OTPUIIATEIIEHON
JIMH3BL.

. Ilomy4nre popMyiTy TOHKOH JTHH3BI B IPUOIMKEHHH MAPAKCHAITBHBIX JTyYei.

. llonmyunre Gpopmyity ajsl yBEITUYSHUS MUKPOCKOTIA.

. Ilomyunre GopMyIy ISl yBEINICHHUS TEIECKOIIA.

. I300pa3uTte X0 qyded B TEIECKOIMMIECKON cucTeMe 1 3eMHO# Tpyoe ["ammest.

. UTo Ha3bIBaETCs MOJIHBIM BHYTPEHHUM oTpaxenueM? [lomyanre Gpopmyiy s
IPEJIEIBHOIO yIila MOJHOI0 BHYTPEHHETO OTPaXKEHHUS.

9. IlonyunTe 3aKOH NPETOMIICHUS.

10. B uem cocrout siBinenue qucnepcuu? Ilpuseaure npumepbl HCIIOIb30BAHUS
ABJICHUS AUCIIEPCUH B ONTHUECKUX ITpUbopax.

11. CdopmynupyiiTe OCHOBHYIO HJICIO TTOJIyYeHHUSI HHTEPHEPEHITMOHHONW KApTUHBI B
1a0OPATOPHBIX YCIOBHSIX.

12. Tlpennoxure criocoObl MOJIyYeHUs UHBEPCHOT'O U300paKeHUsI B CXEME IS
HaOroneHus koiell HeroToHa.

13. KakoBbl NpUYMHBI HICUE3HOBEHUS KOJIEIl BHICOKMX MOPSAIKOB IpU HAOIIOIEHUN
kosen; Herotona B OenoMm cBete?

14. Tlonyunts Gpopmyiy Uisl paaryca TEMHBIX U CBETJIbIX KoJel HproToHa.

15. IIpeanoxure 3KCIEPUMEHTATbHBIA METO/] OIIPEIEICHUS] YBEIMUEHUSI MUKPOCKOIIA U
3pUTENbHON TPYOBI.

16. Ilpemnoxure cnocoObl IKCIEPUMEHTATBHOIO UCCIIEJOBAHUSI XPOMAaTHUYECKON U
chepuyeckoit abepparuii JTUH3.

17. Kak sKCriepuMEeHTaIbHO ONPEEIUTh MMOKa3aTe b IPETIOMIICHUS KUIKOTO BelecTBa?

18. IlpemioxuTre cnocod 3KCIEpUMEHTAIBHOTO OIPEIeIeHHsI TOKa3aTeNs IPeIoMIICHUS
TBEP/IOT0 IPO3PAYHOI0 BEIIECTBA C OMOIIBIO MUKPOCKOIIA.

19. Ilokaxkute, 4TO €CIM PACCTOSHUE MEXY PEAMETOM U 3KPAHOM IPEBBIIIAET YETHIPE
(OKYCHBIX PacCTOSIHUS JIMH3BI, TO U300paKEHHE HA SKpaHe MOXKET OBITh MOIY4YEHO MPH JBYX
Pa3IMYHBIX NOJIOKEHUAX JTUH3BI.

20. Kak B 9KCIIEpUMEHTE 110 ONPENEICHUIO XapaKTEPUCTUK JTMH3 MUHUMHU3UPOBATh
MOTPEIIHOCTH, CBSI3aHHbIE ¢ abepparusiMu JIUH3?

21. Iloka3aTp, KaK MOJIb30BaThC MUKPOCKOIIOM.

22. TlokazaTh, Kak MOJIb30BaThCs pePPakTOMETPOM.

23. Tlepeuncnute OCHOBHBIE (PaKTOPHI, BIUSIONINE HA BUTHOCTh HHTEP(HEPEHIIUMOHHON
KapTHHBI.

24. ITouemy B 1eHTpe Kozen HploToHa B OTpa)kEHHOM CBETE PACIIONOKEHO TEMHOE
IATHO?

25. Kak pacnosnoxxensl konblia HproToHa B ipoxoasiieM cBeTe?
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26. [Touemy nipu pacuere HHTEPHEPEHITMOHHON KaPTHHBI HE YUUTHIBACTCS OTPAKECHHE
OT TJIOCKOM MOBEPXHOCTHU JIMH3BI?

27. Tlouemy uHTEep(EpEHIIMOHHBIE KObIAa OOTBIIMX HOMEPOB KAXYTCS PA3MBITHIMU?

28. Ilpemnoxure criocod onpeaeaeHus MoJoCkl MPONYCKaHUs UHTEP(EPEHIIMOHHOTO
cBeTo(UIbTpA.

29. Tlonyuute hopMyiy Ui ONpeeeHUs OKa3aTelIs IPEIOMIEHUS LIEHTPaIbHOIO
1051 UHTEP(EPEHLIMOHHOTO CBETO(UIbTPA.

30. Ilomyuute 3akoH bprocrepa.

31. Mcnonb3ys nony4eHHbIE BOJbTAMIIEPHBIE XaPAKTEPUCTUKN, HANTH UMITYJIbCHI
(OTO37IEKTPOHOB BBIOMBAEMBIX CBETOM C PA3HOM JUIMHOM BOJIHBI.

32. C noMOI1IbIO U3BECTHOT'O CIIEKTPa PTYTH IOCTPOUTH KOJMOPOBOUHYIO KPUBYIO
cnexkrpoMerpa UCII-30. OueHuTh ero JMHENHHYIO 3aBUCUMOCTD B PA3JINYHBIX CIIEKTPAIbHBIX
Jyana3oHax.

33. CpaBHUTH JUIMHBI BOJH 3JIEKTPOHOB, MOTy4deHHbIE 10 (hopmynam 1e bpoiins u
Bynbda-bpoarra.

34. llomyunre hopmymy s pagunycoB 30H DpeHes.

35. Onuimure SKCIIEpUMEHTAIBLHYIO YCTAaHOBKY /I HaOmroaeHus nsatHa [lyaccona.
OObsicHUTE €ro BO3HUKHOBEHHUE IPU IOMOIIM BEKTOPHON JHarpamMmbl.

36. Ilomyunte OCHOBHOE ypaBHEHUE TU(PPAKIIMOHHON PEIICTKH.

37. Kak npakTU4ecKu OTJINYUTh €CTECTBEHHBIN CBET OT JIMHEMHO MOJISPU30BAHHOIO?

38. Kak sKcriepuMeHTaIbHO OTJIMYUTh €CTECTBEHHBIN CBET OT CBETA C KPyroBOM
noJisipu3anuein?

39. OnuiuTe 3KCIEPUMEHT TI0 OTIPECIICHHIO yriia bprocTepa uepHoro 3epkaia.

40. Onwumwure BUIBI NOJISPU3ATOPOB U UX YCTPOICTBO.

41. Kak npakTu4ecKku OTIIMYUTh SJUTMITUYECKU MOJISIPU30BAHHBIN CBET OT YACTUYHO
NOJIIPU30BAaHHOTO cBETa?

42. [Monyuuts 3axkoH Maimoca. Kak nmpoBepuTh 3KCIIEPUMEHTAIBHO?

43. Kak mpakTHYecKH ONpeaeTuTh Mepuoa AU paKmOHHON PEIIETKH, IMes JIa3ep ¢
W3BECTHOM JJIMHOMN BOJIHBI?

44. Jlns 4ero CiayXUT ONTUYECKUI U3MEPUTEIbHBIN IPUOOP TOHUOMETP?

45. Ilpennoxute crocod U3MEpEHUs! JUTMHBI BOJHBI M3ITyYEHHS Jla3epa Ha OCHOBE
mudpaxuuu OpeHens npyu HaJIMYKUU YKpaHa ¢ OTBEPCTUSMHU U3BECTHOTO TUAMETpa.

46. Kak sKkcriepuMeHTabHO HAWTH CHEKTPAJIbHbIE XapaKTEPUCTUKHU TU(PPaKIIMOHHON
pemieTku?

47. CrieKkTpsbl UCITyCKaHMsI U MorjoueHus. UTo aana cieKTpoCKONUs sl pa3BUTHS
KBaHTOBOU TEOpUU

48. IlpuBenuTe npuMepsbl KJIaCCUUECKUX UHTEP(EPEHIIMOHHBIX CXEM, OCHOBaHHBIX Ha
METO/I€ JIeJICHUS BOJTHOBOTO (PpOHTA.

49. IlpuBenure npuMepsl KJIACCUUECKUX UHTEP(EPEHIIMOHHBIX CXEM, OCHOBAaHHbBIX Ha
METO/I€ IETICHUS aMITUTY/IbI.

50. Onwumure cxeMy Juist moxydeHust kosuen HproToHa.

51. Kak 3kcniepuMeHTanbHO ONPEAEINTD MTOKA3aTENb MPETOMIICHHS )KUIKOTO BellecTBa?

52. lIpenyoxure crnocod IKCIEPUMEHTATIBHOTO ONPEeNICHHs TOKa3aTeNs MPEeIOMIICHHS
TBEPOI0 IPO3PAYHOr0 BEIIECTBA ¢ IOMOIIBI0 MUKPOCKOIIA.

53. IlokaxkuTe, 4TO €CIIM PACCTOSHUE MEKY ITPEAMETOM U SKPAHOM IPEBBIIIAET YETHIPE
(OKYCHBIX PacCTOSIHUS JIMH3bI, TO U300paKEHHE Ha SIKPaHE MOXKET OBITh IMOJIYUYEHO MPU ABYX
Pa3IMYHBIX NOJIOKEHUAX JTUH3BI.

54. lonyunts hopMyiy ISl IUPUHBI HHTEP(PEPEHITMOHHON TOJIOCH! B
UHTEepPEPEHIIMOHHON KapTHHE, TOTYYeHHOW MU oMol Ounpu3Mel OpeHens.

55. Kak Oyner MeHAThCsS HHTep(hEpPEHIIMOHHAS KapTHHA B OTIBITE ¢ OMIIPU3MOi
®peHens, ecy yBEIMUNBaTh MIMPUHY LIenn?

56. Kak npaktnuecku peanuzyercs nudpaxuus Openens u qudppakuus Opaynrodepa?

57. DHeprus 1 UMIYNbC (HOTOHOB.



