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Hensmm ocBoeHE,
3HaHUH B obmacTu 6aj3
JJEMEHTOB M YCTPOUCT)

3aauu QUCIIHILI
®
bopmupoBanue y
KapTHHBI MDA,
U3YYECHHE  OCHO
GYHKIHOHHPOBAH}
U3YUYEHHE METOJIOR
O3HAKOMJICHHE CT
HAYaILHBIX  HaBI
pa3nUUHBIX QU3N

2,

Jucrmmaaa  «1
BapUATUBHOM YacTH O
JVICITUILIMHEL ITPOXOJIY
obmact (QU3MKH, OCI
MPUKITATHON ONTUKH,
TEXHONOTIUY, CHCTEM
MAaTeMaTHYeCKIX TTPHH
BEIECTBOM.

Jin  u3ydenns
HaBBIKAMH  pabOThI
M3MEPUTEIIEHBIM U aH
MATEMATHYECKIM MOJIE

OcBoeHuEe IHCIY
BBIIIOJIHEHHS BBITYCKH

3. KOMIIETE]

B pezynsrare u3y)
JIK-5. Coocofu

COOTBCTCTBAM C TCXHHYCCKHM 3aJaHUEM THIIOBBIX CHCTEM, ]ﬂpM(ﬁ()pOB, JeTale n

CXEMOTEXHUYECKOM H 3
B pesynprare ocB
pe3yJbETaThl 00pa3oBaHy

1) 3uare:

o (usnueckue
(GyHKIIMOHAPOBAHHS
IIPOSIBIICHUS IIPU MTePeX

2) YmerTs:

® [PABWILHO 1
BO3MOXHOCTEH Marep
(OTOHUKWM; WCIIOJIB30R
YCTPOMCTB MUKPOOIITH]

3) Brnaners:

® OCHOBHBEIMH N
MUKPOOIITHKH ¢ YUETON

IIOJIY9ECHHUEC 3HaHHE 0 HOC.[[G}IHI/IX‘

1. TEJIA OCBOEHWS 1A CIAILIVHII

51 TICIATLTHAET «MHIKpoonTrKa i GOTOHMKEY SBISIETCs QOpN
OBBIX TIPUHITMIIOB (PYHKIMOHAPOBAHUS M KOHCTPYUPOBAHUS O]
B, PEAIN3yEMBIX %Ha, MHUKPOYPOBHE.

MHBL: \
| OCTIKeHHSX B o6nact MHUKPOOITHKH W (
CTYICHTOB HAYYHOI'O MBIIUIEHVA M COBPEMEHHON €CTECTBEHH

3,
./

BHBIX 3(1)(1»61(1:?013., IpOLECCOB W SIBIICHUH,  OTNpe)
1€ 2JIEMEHTOB ¥ YCTPOHCTB Ha MUKPOYPOBHE B OIITHYECKOM JHA
aHaJM3a ¥ PACYETA IIEMEHTOR ¥ CHCTEM MUKPOCIITUKH 1 (POT
YIEHTOB C COBPEMEHHON HaydHOW ammaparypodl u BEIPAOOT
JIKOB  NPOBEICHHS]  OKCHEPUMEHTAJIBHBIX — HAYYHBIX  HCC)
ECKHX ABJICHUH ¥ OLIEHKY MOTPENTHOCTH N3MEPEHHIA,

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO)
Avkpoorrtika ¥ (QOTOHMKA» OTHOCHTCS X AUCITAILIMHAM II
CHOBHOM IIPO(hECCHOHATBHOIM o0pa3zoBaTeNbHON TIPOrpPaMMEL.
T B BOCBMOM CEMECTpE, TaK Kak OHa TpedyeT 0a30BOH 1o
10B ONTHKM W KBAHTOBOH OJIEKTPOHMKH, KOTEPEHTHOH, He)

(UPOBAHUC

ITHHYCCKHX

boTorukwH,
OHAYYHOHR

TCTAROIIMX

nmazoHe;

HUKY;
Ka y HUX
IeOBAHIHA

D BBIOOPY
Nzyuenue
[OTOBKH B
TAHEMHOIM,

Ta3epHO T@XHI/I]{(I/I Y JIa3epHBIX U3MEPEHHHE, ONTHYECKUX MaT|
4BTOMATH3MPOBAHHOIO NPOCKTHPOBAMA B ONTHKE, (puzm

[IIUIIOB a,'[[ElHTI/IBI‘IOI‘/’I OIITUKYA ¥ B3aUMOICHUCTBHS JA3CPHOTO U3,

MUCITAILIAHEL CTYAGHTBl JOJDKHBI OGNIafaTh 3HAHHAMM, M
C  ONTHKO-MEXaHHYECKUMH YCTPOHCTBAMM, JIA3ePHBIME = CI
AIITHYICCKUM 000pYyIOBAHUEM, CHCTEMAMMU ITPOCKTUPOBEHMS
JIMPOBAHUEM M KOHCTPYHPOBAHUEM DJIEMEHTOB JIA3E€PHBIX KOMII
IIMHBL HEOOXO0JMUMO UL IIPOXOXKACHUS IIPEIUIAILIOMHON 1]
DI KBAH(DUKATHOHHON PabOTEL.

A

=l s

1y

AN OB‘Y‘LIA%IO][IJ;EI’OCSJ[, DOPMUPYEMBIE B Pl
()CBOE;HIH[ JUCHAIJINHBI

HCHHSL ICLIATIIMIB! CTYNIEHT JOJDKEH OCBOMTH CIISYIOLIHE KOMIIC
DCTh K aHAmm3y, pacuéTy, IPOEKTHPOBAHUIO M KOHCTPYUP(

A

JIEMEHTHOM YPOBHSX.
OEHU amcummm,iﬁm 0OyJarOIUiiCs TOMKEH JIEMOHCTPAPOBATE C)
IS |

TTPUHIIMIIEL, ,ia(b(_bemm: YW  IpOLECCHl, Jiexkarme B
DJIEMEHTHOH 0a3el ¥ YCTPOMCTB MHMKPOONTHKM, OCOOCHE
0Jie K 3I[<3M€HT.EU\‘{ MHUKPOHHEIX pasmepoBn (I1IK-5);

1CIIOJNb30BATh  3AaKOHOMEPHOCTH JUIL  PeaH3alid  TOTeH
MaJIOB TPH TPOSKTUPOBAHMM M CO3INAHHUU CHCTEM MHUKPO(
atkb M&TGM&T‘H‘K}:CKJZ/II‘/‘] anmapar Ipy pazpaboTKe SIeMeHTHO]
<1 1 poronukum ([TK-5);

| i
ICTOJIAaMK ¥ aJIfOPUTMAMM pacdera BIIEMEHTHOH Oasbl U
1 YCIIOBUM MX peannsanyy U rpanur npuMenenus (I1TK-5);

PpHAIOB U
YECKHX U
YyUuCHMA C

PHHSMHA MU
ACTCMaMU,
B OIITHKE,
JICKCOB.

JAKTUKHA U

TbTATE
TEHIAH:
DBAHUIO B
y3JIOB Ha
IEAYIOIIHE

OCHOBE
10CTH  HX

HAJILHBIX
IITHKU #
i Oaspl u

yCTPOMCTB




4, CTPYKTYPA U COAEPKAHME JUCIATLTAHI
OO0mas TpyI0eMKOCTh TUCIAILIAHLI COCTABJISET 4 3a4eTHRIX equHuIl, 144 gaca,
Buzipt yue6HOI paboTEl, BKIIOUast O6sel DOopMBI TEKYIIETO
] CaMOCTOATEIbHYIO paﬁoTy CTYACHTOB eGHOH KOHTPOJIA
E 1 TPYIOEMKOCTE (B 1acax) 31;:12_0]:_:1" YCneBaeMoCTH
o Ly o
Ne Paznen (Tema) g § g 2 w C IPUMEHEHHUEM ZZZZZ?:;M
o/ JUACLIMTUTMHBL E ] x 5 g - - R | MHTEPAKTHBHEIX tecmpa,,
© 0 = 2 E 9 E|EE| © % METOZOB (popiaa
o} g EZ | 8¢ |2€| 6 |2 (8 uacax /%) Tyl
= = E 8 | g8 k= 2 1 aTTeCTALHH
= = 2 (no cemecmpam)
OcHOBHbBIE
TTOJIOXKECHMAA
TPUYECKOM,
] | [COMOTPUHECKOR, )l g | 12| 4 4 -l - 4| - | 4750%
BOJIHOBO1, KBAHTOBOM
U HEJTMHEHHON Peiitianr-
OIITUKY KPHTpOJIb Nel
BsaumopueiictBuie
~ | SIEKTPOMArHEuTHOTO , -
2 i 8|35 6 5 | - | - |18 - | 55/50%
U3IIYy4EHHS C
BEINECTBOM
TBepaoTensHebIe
~ | ICTOYHUKY H
3 8§ | 6-8 6 4 - 18 | - 4 /40%
TIPUEMHUIKI -
e — PeiiTunr-
Ommedne KOHTPOJI6 Ne2
. 9_,
4 | BOHOBOZBI 8 " 4 i 4 ) 14 | - 4/50%
@DOTOHHEIE
: 12- " .
5 | XpHCTALI | 8 3 . 4 | - |12 - | 35/50%
rosyiorpadus 14
Peiitnar-
Ontuieckue KOHTpOJIHL Ne3
15 !
6 MI/IKpCE;tJ][E',MeHTBI W 8 = 4 i 6 L 14 | - 6/60%
YCTPOMCTRA 18
Bcero 18 | 27 9 18| - |90 | - | 27/50% 3a49éT ¢
OUEeHKOH
Comepmaune Pa3aeioB MUMCHMIITIAHLI |
H , . | Kom-Bo _ H]paKT]I/I- nabopa-
[eMEL, pa3mensl JUCIUILTAHEBL JEeKIUH , cpe
- YacoB YeCKye | TOPHBIE
Paspen 1. OcHoBHbIE NOJIQIKEHHA FeOMETPHYECKOM, 29 4 4 14
BOJIHOBOM, KEAHTOBOW M HEJNHEeAHO OITHKH |
Jlexups 1. OCHOBHEIE TOJIOKEHHS TEOMETPHYECKOM 1 12 " 9| 8
BOJIHOBOM ONTHKH B
Jlextwms 2. OCHOBHBIE IOJIOKESHUS KBAHTOBOM ¥ HEIMHEHHON 10 o ) 6
OITHKH . ,
Paspen 2. BsauMopelicTBHE 3/71eKTPOMATrHATHOT'O 20 6 5 18
U3JIYHEHHUS ¢ BEIIECTBOM
Jlexuws 3. MsirydeHye u BelIecTBO 10 2 2 | . 6
Jlexuus 4. Ksanroseie pasMepHeie 3¢ dexTe 10 2 2 | - 6
Jekuwpst 5. Cuioco6bl yrpasjfeHus ONTHIECKAM U3y IEHIEM 9 2 1| - 6
Pazpen 3. TBepaoTe/ILHBIE MCTOYHUKH H ITPHEMHUKH . ‘
A P I 28 6 1 4 18
H3JIYYeHHHA
Jlexnus 6. ICTOYHUKH HEKQTEPEHTHOTO M3JIyUSHUS 10 2 - | 2 6
Jleximsa 7. TBepROTEIBHELE [Ta3ephl 8 2 4 - 6
Jlexuws 8. TeepmoTeNbHBIE IPUEMHUKH H3ITYICSHUS 10 2 - 2 6
Paznen 4. Onrrugeckne BOJTHOBOALI 22 4 - 4 14
Jexuust 9. OGbemMHbIe ¥ TIGHAPHBIE OTITHYECKHUE BOTHOBOIBI 11 2 - 2 7
Jlexuws 10. BoiHOBOAHEIE ¢TPYKTYpPHI B 00HeMHBIX 0fipasnax 11 2 - 2 7




T ; Kon-Bo npakTe- | jabopa-
I'eME1, pazmensr QUCIUILIMHEL nacop | TEKUHH | o e TOpHEIE cpe
Paspen S. ®oToHHbIE KPHETAIIBI U roaorpadus 19 3 - 4 12
Jlexuus 11. POTOHHBIC U TOISAPUTOHHEIE KPUCTAILIGL 10 P & 2 6
Jlexuus 12. CriocoGet Tonorpadyudgeckoi 3anncp:[ ‘ 9 1 s 2 6
Paznent 6. OnrHyeckne MYKpOIJIEMEHTBI M YCTPOICTBA 24 4 - [ 14
Jlexmmst 13. OCHOBHBIE KOMITOHEHTHI H]{'rerpa.mJHo- 13 " | | " 7
ONTHYECKHX CXEM
Jlexnus 14, MUKpOOITOMEXaHUMECKHE CXEMBI ‘ 11 2 4 4 7
3auéT ¢ onenkoi
Wroro 144 27 9 18 90
JlaGoparopubie 3aHATH
Ne Moy s Ne HaunMenopanue 1/nnu KpaTkoe copepxanue naboparopusix | Tpymo&MKOCT
JCLUTLTAHEBL n/m pabor (uacoB)
Pasnen 3. 1 | Ne3.1 M3ydenne KOHCTPYKIMH U F€OMETPHU ‘ 2
TeepnorenbHbie TIOJTYXIPOBOJHUKOBBIX €TEPOCTPYKTY]
UCTOYHHKH U
IPUEeMHUKHX
U3JIYUCHHS
2 | Ne 3.2 McenenoBaHue MapaMeTpoB JIa3epHBIX JMOAOB Ha 2
OCHOBE I'eTEPOCTPYKTYpP
Pasnen 4. 3 | Ne 4.1 ®opmupoBaHie ONTHIECKUX CTPYKTYP B IIPO3PAUHBIX 2
Onruyeckue MaTepHaiax
BOJIHOBO b
4 | 3amuTa nabopaTopHBIX paboT ‘ 2
Paspen 5. 6 | Ne 5.1 JIazepHO-HHIYHMPOBAHHOE (opmupoBamme 2
®oroHHbIe MUKPOOIITHIECKHX 3JIEMEHTOB ‘
| KpHICTaJIIbI U
rojorpadus
7 | Ne 5.2 Moaudukarys okasareJist IpeJOMIIEHHS B 2
ONTHYECKOM BOJIOKHE (DEMTOCEKYHIHBIM JIa3ePHBIM
H3TYUCHHEeM
Paspen 6. 8 | Ne 6.1 Msyuenue KOHCTPYKIMN 1 FT€OMETPUM MHTErPATBHO- ‘ 2
Onrruyeckne OINTHYCCKHUX IHJIEMEHTOB
MUKPOIJIEMEHTHI ¥
YCTpPOHUCTBA
9 | Ne 6.2 MzydeHne TeXHOIOIMH CBAPKH ONITHUECKIX BOJIOKOH 2
10 | 3aimura sabopatopHex pabor 2
UTOIrO: 18

Ha npaxTuyeckyx 3aHsMTHsX, OPHEHTHPOBAHHBIX Ha INPEAMETHYIO 061acth Oymymei
IpohecCHOHALHON EATENBHOCTH CTYISHTOB, KOHTPOTUPYETCS CTENEHb YCBOGHIS CTYICHTAMH
o |
OCHOBHBIX TEOPETHYECKUX IIOJIOMKEHHH I[0 OCHOBHEIM Pa3eiaM JUCI{UILIAHEL

S. ObPA3OBATEJIBHBIE TEXHOJIOI'MA
® JICKIIMOHHO-CEMMHApCKas  cucremMa oOydenwst (TpaAMIMOHHBIE NEKIHOHHBEIE W
NabopaTOPHEIC 3aHTHS);
® IPUMEHEHUE MYJIBTUMEIIMA TEXHOJIOTHH (IpOBEAEHHE JECKIHOHHBIX M CEMUHAPCKHX
3aHATHH ¢ TpPUMEHEHHEM KOM]ﬁ[ZbIO’JCe]p]‘EIE»IX IPE3CHTANM M JAEMOHCTPAIIMOHHEIX POJIUKOB ¢
TOMOIIBIO IIPOEKTOPA UTH KOMITBIOTEPA); !
® 00y4eHre B MaJIBIX IPyNNax (BEIIOIHEHHE JAOOPATOPHEIX paboT B IPYIIAX W3 JBYX HIIH
TpEX YEIOBEK);
e rexHONOTHs  1pobaemuoro obydenus (case study). Ilpm paccmoTpenmu BompocoB
IPAKTHYECKOTO IPHMGHCHHS PAaCCMOTPEHHOIO TEOPETHYECKOr0 MaTepHalid, HCIQILE3yeTcs
AMAJIOT CO CTYINEHTAMH Ha MPeAMET BO3MOXKHLIX CIIOCOO0B PelICHHst IIOCTABICHHON 3a0aun;




& MaACTCP~KIIacChl

IO pasiI4YHbEIM ’][‘eMi%lM)'

® MH(OPMAITIOH)
TEXHOJIOTUH JIJIS MOHU

6. ONEHOYHBLIE CP] E)IC I'BA JUIA TEKYIIEI'O KOHTPOJLA

YCIIEBAE

OCB(

OBECII]

Texymuii kour
HECKOJIBKHX. COCTaBIISK

HO- I(OMMyHI/IKaIl,I/]O HBIC
rOpHHIa T (JKY][II,(‘J]‘I YCIIEBACMOCTH CTYICHTOB U KOHTPOJLA 3HAHMI

|
DEHWSA TUCIT I]‘/I]HJI[/IHI)I N YYEBHO-METOANYECK(

poJib }’C]'JiGBa@Mé
DIIAX.
PEHTHHT-KOHTPO
> 1 3ammTa nabog
> IIPAKTUYCCKUX

(,JI@M()HC'I‘paIII/IH Ha MPaKTUYICCKUX 3aHATHSAX IIPHHIUIIOB pact

2

TEXHOJNOTHY (MIpUMEHEHHEe HHDOPM

MOCTMH, HPOMFHCYTO‘IH()I/I ATTECTAIIMM 1O AT

EYEHUE CAMOCTOSITEJLHOM PABOTBI CTYIEHT

ICTH ABIIAETCS paclpeleaEHHBIM U OCHOBAH 1
TSI,
YaTOPHBIX PaboT.

3alaHUH.

r-KoHTpoJst Nol

1. Pesynprarsr
2. Bremmomnenmug
3. Brimonuenwus
Bonopock! peliThi
1. Onrrueckue
2. Orpaxenune

BHYTPEHHETO OTPaKECH}

KOHCTAHTBL, CBETOBEIC JIYYH.
K IIPEJIOMJICHUE CBE€TA HA TPAHUIIC pa3feiia IBYX CPeJl, ABICHA
A, IIPOXOXKACHUE CBCTA YEPE3 MOTIIOIAYONIHE CPEIBI.

JeTa 3a1a4
ALMOHHBIX

7).

DI'AM
DE

OB

Ha OIICHKE

€ IIOJIHOIO

3. DNeKTpOMarHUTHLIE BOJHEI, ypaBHeHME MaKcBeia M rpagiyHble YCIOBUL.

4. Wurephepenums 1 uabpakiust CBeTa, KOMIUIEKCHBIA TMOKA3aTeNh IIPENOMIICHHS,
I0KA3aTeNb MOTIIOIICHMA,

5. @asoBas W [pynIoBas CKOPOCTh CBeTa, JHMCIepCds, cooTHOmeHe Kpamepca-
Kponura.

6. Ilomspusanws IUIOCKMX BONH, pacOpOCTPaHEHWE CBETA B  H30TPONHBIK H
AHU30TPOIHBIX CPENAX| ABOMHOE JIyUepeoMICHHE,

7. OnTndeckas aKTHUBHOCTE U (]_)z‘Lpa)leeBCIcoe BpalleHue.

8.  KBauTOBBIE [IEPEXOABI HPH B3AMMOACHCTBUM C 2JIEKTPOMATHMTHBIM H3ITy4CHHEM.

9. CnoHTaHHOE M BEIHYKICHHOE H3ITydeHue, Koo puuuenTs: DitunTeiiua.

10. Kunetuueckye ypaBHeHMS, YCHICHHAE X TeHEPAIUS OTHYECKOTO M3y eHHUsI

11. MoHOXpOMaTH4HOCTD, IMONSAPHIALMS, KOIePEHTHOCTB, HAIPABICHHOCTE |NA3ePHBIX
IIyYKOB,

12. TlpoctpascTBeRHOE, AMIUTATYIHOS, HOJMPU3ANMOHHOE, YaCTOTHOE, BPEMEHHOS U
(azoBoe npeobpazoBaHye Jla3epHBIX IYYKOB.

13. Henurelnplg sBIEHHS BTOPOrO MOPSIKE, SIEKTPOMATHUTHAS — (OPMYIIHPOBKA
HEJIMHEWHOTO B3aUMOEHCTBYS.

14. Henurelnas| monsipu3yeMocTh KPHCTAIUIA M HEIMHEHHBIE ONTrYeckue 3(h¢heKThL.

15. T'enepanms rapMOHUK.

16. VYciosue pajoBOro CUHXPOHU3MA.

17. Tlapamerpuyeckne  npeoOpasoBaHHMs B  ONTHKE, HACTPOMKA  4YAQTOTHl B
HapaMeTPUUYECKUX MeHepaTopax.

18. Mopnynaropbl Ha OCHOBE ONTHYECKON HEITUHESHHOCTH.

19. Henmmelinas| ontrka U MOJIEKYJISIPHOE PACCESIHIE CBETA.

20. 3epranpHOe |OTpakeHHe, MHKPOLIEPOXOBATOCTE MOBEPXHOCTH ¥ I'COMETPHUCCKHE

HEOTHOPOIHOCTH
21. Muorocnoiiy
22. KsanToBnie O
23. Metosl mon
24. Ksanrossle 1
25. Tlepuonmuech
26. DneKTpOHHBIM

27. Onruyeckue
28.

ONEKTPOOIITY

BIE HA3KOPA3MEPHbIE KOMITO3HIIUH.

rpanauenus. Pasmeprsie ¢ dexrel.

YYCHHS HAHOYACTUL 1 HAHOMAaTePUAIIOB.

OUKH, KBa HTOBas NPOHOIIOKA, HAHOCION,

KMe KBAaHTOBO-PasMEPHBIC FeTePOCTPYKTYPBL

i CIEKTP JBYMEPHEIX ¥ OTHOMEPHBIX CHCTEM.
MEPeXOIbl B KBAHTOBO-Pa3MEPHBIK CTPYKTypax.

TYECKHME METO/BI YIIPABIECHHUS ONTHYCCKUM H3JIYIeHUEM,




29. AxycroomnTH
30. Maruauroorr]

Bormpocel peiitut

MYCCKHEC METOE

Ir-KOHTPQJIsI No2

YECKHAE METOIEI

Hmxexnpon
Wznyuarenn
Wudpaxpacs
Jlazeph! Ha K
OcuoBHble ¢
Onrrgeckue
Mogp! nazep
Jaseps! ¢ ce
VImxekrmon
dorope3ucT
Coexrpansa
12. TI3C nuneiiy
13. OcHoBHEBIE 11
YCWICHHE OITHYECKIX
14. O6nemMHBIE I
15. Pacnipenener
16. Hemmueitno-
17. Mexaau3mel
18. DieMeHTHI T
19. Coenunenue
20. Onrmueckue

00N LR W

10.
11.

Bonpocsl peiitun

HBIC HCTOYHHUKN

{bIE U3JTyHATEITH.
pHUCTAIUIAX U CTE
MOCOOBI IOJIYIEHUS JA3EPHOM KePaMUKH.
PE3OHATOPEL, JOOPOTHOCTS.

HOI'O PE30HATOPA.

TEKITUCH MO, IICPE?C:I‘[)&HB&@MI»I@ U 94CTOTHO-MOYJTAPOBAHHEIE
HEBIE JIA3€Phl HA FETEPOIIepeXoaax.

OpEL, GoToaroIBL, GOTOTPAHZUCTOPEL, (POTOYMHOKHUTEIIM.

b€, SHEPTreTUIECKHE, YACTOTHEIC XapaKTEPUCTUKH.

Y ¥ MATPUIIBL, MUKPOKAHAIBHEIE [IIACTHHBL

301HOBOJIOB. Ilo/tHOE BHYTpEeHHEE OTpaeHHE.

¢ IpeobpazoBaTs

OHATHUS TEOPUH 14
CHTHAJIOB.

IUTAHAPHBIE OTIT
1€ MOIITHOCTH, C
ONITHYECKHE 3(1)(1)‘
BO3HUKHOBEHUS
SOPUY OTITHIECKE
U CpaIUBaAHME (
MYJIBETATUICKCOP]

[T-KOHTpOJIs No3

1.  ®oronHBIE K
2. Pacnpocrpar
3. Monemposg
4.  CrocoGsI 1o
5. Otpunarens
MaTepuabl,
6. Meranosepx
7.  KommowpHbig
8. OcHOBEHI JIOK
9. dopmupoBar

TOJIOTPAMMHOM OIITHKY
10. O6reMuas rq
11. TonorpamMmu
12. Tonorpaduy
rosiorpaguueckas o6pa
13. Cnoco6wl 1u
14. VcrpotictBa
15. Onrrueckue
OTBETBHUTEJIH, IEPEKITIO
16. Ontrueckue

17. Vnpasnsiemsl
18. Jlumuzer Ope
19. Onromexanm

20. Mexanuueck
I (QpaKIuOHHBIE pelie

PUCTAIUIBI 1 MET?
ieHue ceera B o
HUE ONTHYECKUX
ITy9YEeHUS pPeasbHI
Hple TTOKA3aTeh

HOCTH. AHOMAJIH
pacTBOpEL.
ATTBHO YCHJICHHOT
e
1 ronorpagpuyec
norpadus u ot
bIe ¥ IUpaKIuo
eckast — mHTEPD
OoTka mHpopMar
ArHOCTHKH HAHO-
1 CII0OCOOBI BBOJIE
pacrpezenaren
MaTeIIH.
CIEKTpaJIbHEIE ()
e 3epKaja u ud

HYECKUE KITFOYH.
e  CKaHHUPYIO
[KH.

yIIPABJICHUS ONTHYCCKUM HU3TYyYCHUEM.
I YIIDABJICHUS ONITHYCCKHUM H3JIYYCHUEM,

CBE€TAa Ha OCHOBE I'OMO- H I'CTEPONICPECKONOB.
2JICM CIICKTPAIBHOI0 COCTaBa U3JLyYCHUSI.
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