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®u3nka noHi 6ofbIHIIA MeKTeN GITIpymijiepai KOPbITHIHABI
TecT cnenH(PHKANUACHI
(2021 >xpu1gad O6acTan KoJAaHy YIIiH)

Tect crierupuKaHACH Kelleci KYXKaTTapIbIH HET131He 931pJIeHIeH:

— Kazaxcran Pecnybmmkacer Ykimertinig 2012 xputebl 23 tambzaarsl Nel080 xaynbicbIMEH
Oexitinren «bimiM OepymiH OapiblK JeHTeHIepiHiH MEMIIEKETTIK JKajllblFa MIiHAETTI OimiM Oepy
CTaHIapPTHI»;

— KP BEM 2018 xsutrer 31 xasaugarst Ne604 6yiiperemver oexitiirer (KP bI'M 2020 xputrbt
5 mambIpnarsl Nel82 GyMpHIFEIMEH ©3TepTyiep MEH TONBIKTHIpYJap eHTisiaren) «bimim GepymiH
OapIBIK JeHreiIepiHiH MeMIEKETTIK XKaIbIFa MiHAETTI OLIiM Oepy CTaHAapThD;

— KP BFM 2013 xputrsl 3 coyipaeri Nell5 Oyiipeirpiver Gekitinren Herisri opra 6imim
JIeHTefiHiH *Kannsl 611iM GepeTin moHAepi OOMBIHIIA YATUIIK OKy OaFnapiaManapsl (5-9 ChIHbIN);

—KP BFM 2017 xsinrer 27 mingeneri Ne352 GyiipoirbiMen GekiTiiares JXanmel opra Oinim Oepy
nerredinin 10-11 cuibimTaps! yirH (opra OutiM Oepy AEHreHiHIH JXKaHapThUIFaH Ma3MYHJIAFbl OKY
OarapiaamManapbl asChIH/Ia) JKaImb! 6itiM OepeTin moHaep OOMbIHIIA YITLIIK OKY OaFiapiamanapsl.

— KP BFM 2019 sxpumrsr 7 Haypbiaarsl Nel05 GyiipsirbivMer OexiTinren XKanmel opra 6itim
6epy menreiinin 10-11 ceimbInTaps! ymid (opTa 06iiM OGepy HNEHIEHiHIH JKaHAPTBUIFAH Ma3MYHJIAFbI
OKy OarmapnaManapbl aschHIA) SKaursl OimiM  OepeTin moHAep OOWbBIHINA YITULK — OKY
Oarmapiamanapsl.

Tecrri a3ipaey maxcatpl: Ousnuka IoHI OOWBIHIIA EOXa/wOblK—?yMaHumaleblK basLlmuiHOG2bl
HETi3ri opTa XoHe KalIbl opTa OitiM 6epy oKy GarapiaManapblH MEHTEPY IOPEKECIH aHBIKTaY .

Teer MasMyHbI: TeCT TaICHIPMANapbIHBIH KHBIHABIEGI 3 JeHreiize Oepinenmi: Oipinimi
nenreiine - 7, eKiHII JeHrelnae — 6, YIIHII AeHreiae — 5 Tanceipma.

TecTke >kanmsl OimiM OepeTiH MeKTenmTepre apHaiuraH (u3uka moHI OOWBIHIIA OKY
GarapiaMachlHa COUKeC OKy MaTepHasIaphl €HI131IIeH.

No beaim Ne | Takpipbin Ne Takpipbinma/ OKy MaKcaTTapbl

01 | Mexanuka 01 | Kunemaruka 01 MexaHUKaJbIK KO3FaJIBIC.
MarepusiiplK HYKTe. JKOI JKoHE OpBIH
aybICTBIPY. Canax xKyheci.
Ko3FaIbICThIH CAJIBICTBIPMAJIBIFBI

02 Tysy CBI3BIKTEI O1pKaIBIITEL
ko3ranplc. JKpuimammelk.  Oprama
MKBUTAAMIBIK

03 [llenbep  Oo#ibIMEH  OIPKAJIBIITHI
Ko3ranpic. Ko3raibIcThl TrpaduKIEH
KOPCETY

04 Tenynemeni KO3ranpic.  YHEY.
Ty3yCBI3BIKTEI TEHYASMENI
KO3FaJILICTapIaFbl OPbIH ayBICTBIPY.

05 | Jlemenin epxin tycyl. Epkim Tycy
06 JKpUIaMIBIKTEIH YaKbITKA TOYCIIIIIK
rpaQuri naiganaHa OTBIPBIIL,
TeHyJeMEN KO3FaIbIC Ke3iHAeri OpbIH




aybICTBIPY  (GOPMYJIACBIH  KOPBITHII
IIBIFApY

07

KHUCHIKCBI3BIKTBI KO3FAJIBIC Ke31HIET1
TPaeKTOPUSIHBIH KHMCBIKTBIK
pamMyChlH, IEHEHIH TaHICHIHAIIbI,
IIEHTpPre TAPTKBIII JKSHE TONBIK YAEYiH
AHBIKTAY

08

Keroxuexke OypBIII yKacait
JAKTHIPBUTFAH JIEHEHIH KO3FaJbICHI
Ke3iHgeri KMHEMAaTHKAIIBIK
[IaMayiap sl aHBIKTay

02

JnaamMuka

09

Jlewenin  Maccachl.  VIHEpTTLIIK.
3arThiH  THIFLI3ALIFEL.  HBIOTOHHBIH
3aHIaphI

10

Taburarrarer kymTep: CepmimMaiiik
KYII, YHKENIC KyIIi, aybIPJIBIK Ky

11

Canmmak. CanmMakChI3ObIK. ACKBIH
cajgMax

12

Fapeunteik xeuinamasikrap. Kepaig
YKacaHIbI Cepiri

BipHele KYIITiH 9peKeTiHeH O00IaThiH
JICHEH1H KO3FaJIBICBIHA ecen
HIBIFAPYABIH ~ ATTOPUTMICPIH  KYPY.
HBIOTOHHBIH €KiHIII KOHE YINiHIII
3aHBIH €CeNTep UIbIFapyla KOJIaHy.
Jledbopmarust TypiepiH axsipary. I'yk
3aHBIH €CENTep IBIFapyAa KOJIAaHy

14

Bykin oneMmik TapTBUIBIC 3aHBIH
ecernTep MbIFapyaa KOJIIaHy

03

Kymeie.  Kyar.

OHeprus

15

TypaxTe! KymTiH xKyMbIcHL. Kyat

16

Kunerukansik sHeprus. JKeuimamIbK
@3repyl Ke31Her1 )KYMBIC

17

[ToTeHIMANABIK 3HEPTUs. AYBIPIBIK
KYIIiHIH YKYMBICHI. Cepinme
nedopManusUIaHFaH Ke3iHzeri
MOTCHITHANIBIK dHeprus. CeprmiMIiIik
KYIIIHIH XYMBICHI

04

Craruka

18

AOCOMIOT  KaTrTel JICHEHIH JKOHE
JICHeNep XYHeCiHIH Maccaiap HeHTpiH
AHBIKTAY

19

OpTYpsli  Teme-TeHAIKTI  TYCIHIIpY
Ke3iHae ceben-canmgap OalllaHbICHIH
OpHATY

05

Cakrany 3aH1apsl

20

Jenenin wummynsci. Kym wummynsci.
NmmyneeTig cakTaty 3aHbl. PeakTuBTi
KO3FaJIBIC

21

MexaHUKanbIK OSHEPTUSHBIH CaKTATY
3aHJaphl

22

Kaii mexanuzmaep. Prraarteig teme-
teraik mapTel. Kym momenti. [TOK

23

Caxrasy 3aHIapBIH CAHIOBIK IKOHE
OKCIIEPUMEHTTIK €CEeNTep Il IbIFapyaa
KOJIIaHy




06 | Kpicbim 24 KpiceiM. ['mapocTaTHKambiK KbICHIM.
Atmocepanbik  KplcbiM.  [lackans
3aHBI.

25 Apxumen Kymi
07 | CyitpikTap  MeH | 26 CyitpiKTap MEH rasJlapAbiH
ra3gapably JaMHHAPJIBIK ~ JKOHE  TypOYNEHTTIK
MEXaHHUKACHI arbICTapbIH CUIIATTAY
27 Toppuuenn TeHACYiH
OKCIIEPUMEHTTIK,  CaHABIK  JKOHE
camnabIK ecenTepal HIbIFapyaa
KOJIIaHy
02 | XKXeuty pusukacel | 08 | MonexyiansIk- 28 3ar Menmiepi, MOJBIIK  Macca,
KHHETUKAITBIK MOJIEKyJalapAblH ~ Maccacbl  MEH
TEOPHUSCHIHBIH MOJIEKYJIaJIapAbIH KBUIAAMIBIFBIH
Herizaepi aHBIKTAY
29 Cunarray:
-MKT-HbBIH Herisri KaFuJanapsl jKOHE
ToXipHOeiK Heri3aeMenepi;
-bpoyHaBIK KO3ralbic
30 Cunarray:
-TeMIlepaTypa MEH MOJIEKyJlanap/bIH
iarepineMeni KO3FaJIBICBIHBIH OpTalla
KWUHETHUKAIBIK SHEPTUSCHIHBIH
OalIaHbICHI,
-pjieal ra3 Mojiedl
31 MKT-HbIH HeriziHae KaTThl JEHEHIH,
CYHBIKTBIH KOHE Ta3lblH MOZAENbACPIH
cunarray
32 MKT-HbIH Herisri TeHICYIH ecenTep
uIblFapyia KosgaHy

09 | I'a3 3agmapsl 33 Unean ras KyHiHiH Heri3ri TeHIEYyiH
ecemnTep MbIFapyia KOJIaHy

34 TypakTsl TeMmneparypa Ke3iHe
KbICBIMHBIH, a3 KoeJICMIHE TaYyeJAUIITH
3epTTey (boiine-MapuotT 3aHbl).
TypakTbl KbICbIM KE€3iHIE ras KeJIeMIHIH
TemnepaTypara TOYENAUNriH  3epTTey
(Teii-Jlroccak  3aHpl). TypakTel Kenem
Ke3iHae KBICHIMHBIH ras
TeMrepaTypacblHa TOYENALTiriH 3epTTey
(Illapab 3aHbI)

35 a3z  3aHmapblH  CaHOBIK  JKOHE
rpapuKTIK ecenTep uIsIFapyaa

KOJIJIaHy
10 | Tepmomunamuka | 36 Tki sHeprust. OHbI eJIey TCinaepi.
Herizaepl XKputy Memmepi. 3aTThIH arperarThiK
KYHiHIH e3repici. Bynany,
KOHJCHCAIVS, KaiiHay, OaJKy,
kpucTangany. OKeUTysnelK — OanmaHc

TEeHIEyl
37 Wnean ra3fply IMIKI  SHEPTUACHIH

ecentey. bip aromael KoHE €Kl
ATOMIIBI uaean rasabIH 1K1
SHEPIUACHIHBIH (QOPMYIIAChIH ECEITEP
HIBIFapy/a KOJAaHy




38

TepmomuHAMUKAIIBIK JKYMBICTBI
AHBIKTAY. TepMoarHaMIKaHBIH
OipiHmT JKoHE eKIHINI  3aHJapbiH
CUIaTTay. TepMoaMHAMUKAHBIH
OipiHII 3aHBIH M30IPOLECTEPre KIHE
amuabaTablK MpoIecKe KOJIIaHy

39

Wpean KpUTy KO3FANTKBIIIB! YINiH
Kapro mumkmiH cunarray. JKsury
KO3FAITKBIIBIHBIH [TOK-nig
dbopMynacelH ecenTepAl IUbFapyna
KOJIIaHy

11

CyiipIK JKOHE
KaTTHI IEHEep

40

KauplkkaH JkoHE KaHBIKIAraH Oy
KacHeTTeplH cumarray. [‘urpomerpiin
JKOHE TICUXPOMETPIiH KOMeriMeH ayaHbIH
CaJIBICTBIPMaJIbl bUTFAJIABUIBIFbIH aHbIKTAY

41

CyHBIKTBIH 0eTTiK Kepity
K03 QUITASHTIH op Typmi
TOCLIIEPMEH aHBIKTAY

42

Kpucranmgsix p )3 ( amMop(TEI
JEHeNeplIiH KYPBUIBIMBIH &XBbIPATY

03

OJexTp
MarHeTH3M

JKSHE

12

DJIEKTpOCTATHKA

43

OnexTp 3apsaAbl. DIEKTp 3apsAbIHBIH
cakrairy 3aHbl. KysoH 3aHbI

44

OnekTp eopici. DONeKTp  epiciHiH
KEepHEYJIIri

45

DNeKTp epicCiHIH MTOTESHITHAITEL.
[MoTteHnmanmap aiplpMackl. IJIEKTP
OpIiCiHAE OJJIEKTpP 3apsSABIHBIH OpPBIH
AYBICTBIPY KE31HJIET1 KYMBIC

46

DNeKTp epiciHmeri OTKI3rimTep MeH
muanexTpukTep.  KoHmencaroprnap.
3apsiaTanraHn KOHZIEHCATOPIBIH
SHEPIHSCHL Konnencaropnapasrl
KaJFay

47

DNEeKTp DSapsAbIHBIH CaKTaTy 3aHbI
MeH KynoH 3aHbIH ecenTep MIbFapya
Konnany. Cyneprnosuius TpPUHIUIIH
JNEKTP epicCiHIg KOPBITKBI
KEepHEYJIIriH AHBIKTAY YIIiH
naanany

48

DONEeKTPOCTAaTUKANBIK OPICTIH KYIITIK
JKOHE SHEPreTUKAIIBIK
CHITaTTaMaJapblH OaiIaHBICTHIPATHIH
dbopMynaHel  ecenTep  IIBIFapyaa
KoNAaHy. ['paBUTaNMSUIBIK  JKOHE
3EKTPOCTATUKAIIBIK epicTepiH
KYIITiK JKOHE SHEPTeTUKAIBIK
CHIIATTaMAJIAPBIH CAIBICTHIPY

49

JIMaeKTpUKTepaeri TIOJISIPU3AITHST
KyOBUIBICBI ~MEH  OTKI3TIIITepAeri
AIIEKTPOCTATUKAIIBIK WHTYKIHST
KYOBIIBICBIHA CABICTBIPMANIbBI TAAAY
xacay. Konnencarop
CBIMBIMIBUTBIF BIHBIH OHBIH
napameTpliepiHeH TOYENIIITH




3epTTey. Konnencatopnapabl
Ti30eKTel JKOHE napasiesb
KaITFayIbIH dbopmynanapsx
TalChIPMaHbl OpBIHAAayda KOJIaHYy.
DJeKTp OpiCiHIH YHEPTHUACHIH €CENTey

13

TypakTsl 271eKTp
TOTbI

50

Onextp Torel. Tox kyu. Keprey.
Kenepri. Tiz6ex 6emniri yuiin OM 3aHbI

51

OTki3rimrepai  Ti30ekTeld  JKoHE
napauieab Kocy.  Tox Kyl MeH
xepHeyai emmey. ToJNbIK Ti30eK YIIiH
Owm 3anpl. KpicKa TyiBIKTATY.

52

TypakTel TOKTBIH JKYMBICEI MEH
Kyatbl. Jbxoyns —JIeH 3anpl

23

Apanac JKaJFaHFaH OTKI3TIIITEPAEH
TypatbiH Ti3bek Oeuiri ymiH Owm
3aHBIH  KonimaHy. ToNBIK Ti30eK YIIiH
OM 3aHBIH KOJIAAHy

54

Tox Ke3iHiH opTYpPJIi JKYMBIC PEXHUMI
(KyYMBICTBIK, 0OC  JKypic, KBICKA
TYHBIKTATy) Ke31HIErl KepHEy MeEH
DKK-HiH apachHIarbl OalIaHbICThI
3epTTey.

55

DJEKTP TOTBIHBIH JKYMBICHI, KyaTbl
JKOHE TOK KO31HIH [TOK-Hig
(GopMynamapblH €cenTep UIbIFapyaa
KOJIIaHy

14

OpTYpI
opTamarbl JJIEKTP
TOT'BI

56

Mertannapaarsl 3JEKTP TOTBIH
CUTarTay HKoHE KeJIepriHiH
TeMIeparypara TOYENAUIIIH Tajaay.
JXKorapel TeMmmepaTypalarbl —ACKbIH
OTKI3TIUTI MaTepUayliapAbl alyabIH
YKOJIIAPBIH TAJIKbLIAY

57

XaprrinaiteTkizrimTepaeri IIEKTP
TOTBIH CHIIATTay JKOHE >KapThljlai-
OTKI3TIITI KYpalfapAblH KOJIaHBLTY
NPUHIAIH TYCIHAIPY

58

DJIEeKTPOMUTTEPIET] OJIEKTP  TOTBIH
cHUIATTay JOHE O3JIEKTPOJIH3 3aHbIH
TanChIPHAHBI OPBIHIAYAA KOJIIAHY

15

Maruur epici

59

Marsut epici MEH MarHuT
WHTYKIASCHIHBIH CBI3BIKTAPBIH
CHITATTaYy. Maruaut HHIYKIUS
BEKTOPBIHBIH (PH3UKAJIBIK MarblHACBHIH
3aMaHayd TEXHUKAHBIH JKETiCTIKTepi
MEH TaIlChIPMaHbl OpBIHIAY apKbLIbI
TYCIHIIPY. DneKTp OJILIEY1II
KypaTfapiblH, 3JIEKTPOJBHUIATEIHIH
JKYMBIC iCTey TIPHHIHIIIE TYCIHIIPY

60

Awmtep 3aHpl MeH JIOpeHI[ KYIIiH ecell
HmibIFapyza Kojaaany

61

3aTThIH MarHuTTIK KacueTTepi
GOMBIHIIA TONTACTHIPY MKOHE OJIapIbIH
KOJIlaHy aiiMarblH aHBIKTay




16

DIeKTPOMAarHuTTi
K UHIYKIHS

62

O31iKk HHTYKIIHAS KYOBUTBICHIH
CUIATTAy. Marsut epiCiHIg
SHEPIHSICHIH, MarHuT AFBIHBIH,
HHIYKTHBTUIIKTI  aHbIKTay. JleHn
epEeKECiH ecenTep MbFapyaa KONIaHy

63

KoHTypaarsl MHIYKUMSUIBIK ~ TOKTBHIH
GarbIThIH aHBIKTAY. DJEKTPOMArHUTTIK
KypanaapablH (3MeKTPOMarHuTTIK pejie,
reHepatop, TpaHcPOpPMaTop) KYMBIC
icTey MpUHUMITIH 3epTTeY

64

MarauT epiciHie KO3Fajlblll Kelle
JKATKAH OTKI3TIIITEeTl HHIYKIUSHBIH
OKK €CeInTey. Karyrmkanbig
(CoNeHOMATIH) UHTYKTUBTLIITH
ecenrey

65

DJEKTPOMArHUTTIK MHIYKIUS 3aHbIH
ecenTep IIBIFapyna KOJIIaHy.
MexaHUKaITBIK KOHE MarHuT epiciHiH
SHEPrUsIapbl apachbIHIaFbI
COMKECTIKTI XKYPpri3y

66

KonnmaneicTaFrbl  3JIEKTPOreHEPATOPHI
HBIH MOJIETIiH 3epTTey koHe Dapaneit
3aHBl MeH JIeHI] epexecl apKbUIbL,
OKK-HiH maiima OOJyBIH  JoNen
KEJTipe OTHIPBIIN TYCIHIIPY

04

DNIEeKTPOMAarHUTTIK
TepOernicTep

17

MexaHuKaJIBIK,
TepbernicTep

67

Epkin xoHe epikci3 TepbemnicTep.
["apMOHHSIIBIK TepOenicTep.
IMapMoHUKaIIBIK TepOemicTep
Ke3iHAeri O KbUIMAMIBIK TeH YIey
TepOemic TIEPHO/IBI, JKHILITIr,
AMIUTATYIACHL, (ha3acel

68

MaTeMaTuKambIK ~ JKOHE  Cepimmeni
MasTHUKTEPIIH TepOeici

69

MexaHuKaIBIK TepbemicTep Ke3iHaeri
SHEPrUsiHBIH  TypieHyl. Pe3onanc
KYOBUTBICHI

70

TonkplH  Y3BIHABIFBL.  TOJNKBIHHBIH
Tapaty KBUITAMIBIFEL. IS O3
TOJIKBIHAAPEI (CKBUTIAMIBIFBI,
OMIKTIri, KATTHUTBIFHI)

71

OKCIIEPUMEHTTIK, AHATTMTUKAIBIK
KOHE rpaduKTiK TOCUIMEH
rapMOHUKAIBIK TepOemicTi (X(t), v(t),
a(t)) zeprrey

18

DNEeKTPOMarHuT
TiK TepOemicTep

72

TepOenmeni KOHTYpIBI CHIIATTAY.
Epkin >xoHe epikci3 TepbemicTepaiy
naiiga 60Jly MapTTapblH CUIIATTAY

MexaHukanslk ~ TepOemicTep  MeH
3IIEKTPOMAarHUTTIK TepbemicTepmi
coiikecTeHIpy. 3apANTHIH KOHE TOK
KYLIIHIH YaKbITKA rpaduKTiK
TOYENIUIITIH 3ePTTEY




19

AVHBIMAIBI TOK

74

[enepaTop  MONENiH  KOJA@HBII,
afHBIMAIBI  TOK  I'€HEpPaTOPBIHBIH
KYMBIC 1CTE€y TPUHLUIIH 3EpTTey.
Ou3uKanplK ImaManapabl  (Iepuof,
KUK, KEpHEy, TOK KYIIl MEH
BIIEPKTP KO3FayIIIbl KYIIiHIH
MaKCHMaJIIbl JKOHE 9CEPIIIK MOHAEPI)
KOJIJTAHBIII, affHBIMATBI TOKTBI
cunattay. CuHycoujansl aiHbBIMAJIbI
TOK HeMece KEepHeyJli TapMOHUKAJIBIK
GyHKIUS TYPIHIE KOpCeTe ally

75

da3a BIFBICYBIH CUIIATTAY:
-AMHBIMaTBl  TOK  Ti30eriHae Tek
aKTHBTI XXYKTeMe Ke3iHze (Pe3nucTop);
- AMHBIMAIBI TOK Ti30€eriHae peakTUBTI
KYKTemenep  Kesigae — (KaTyllka,
KOHIEHCATOP).

R, L, C-mam TyparblH aiHBIMAaJIbI
TOKTBIH Ti30€KTENreH 3JIEKTP Ti30eriH
ecenrtey

76

AHHBIMaJIBl TOKTBIH aKTHUBTI JKOHE
pPEaKTHBTI KyaT YFBIMBIHBIH
(QU3MKaIBIK MarblHACBIH TYCIHAIPY.
BekTopJblK muarpaMma cajiy apKbLIbI
KyaT K03()QUIMEHTIH aHbIKTay

77

Pe3oHaHC IDApTBIH TYCIHIAIPY JKOHE
OHBIH KOJIIaHbUTYBIHA MBICANl KENTIPY.
Pe30HaHCTHIK XHULTIKTI €CENTEY

78

Kyar  QopMynachlHbIH  HETi3iHIE
TpaHcGOPMATOPIABIH ~ KYMBIC iCTey
npuHIMOH Tanpay. TpancdopmaTtop
OpaMachIHAArbl OpaM CaHbIH aHBIKTay

05

DIEeKTPOMarHUTTIK
TOJIKBIHIAP

20

TONKBIHABIK
KO3FaJIbIC

79

Ayanarbl TYPFBIH JIBIOBIC
TONKBIHAAPHLIHBIH ~ TMaiga  GomysiH
3epTTey

80

Cynpin OeriHme €Ki Kesle rmaiiza
GonraH HMHTEP(EPEHIUSIHBI 3€PTTEY.
[toiireHc  MPUHLUIIH JKOHE
MEXaHUKaJIbIK TOJIKBIHIApAA
T PaKIUsIIBIK KOPIHICTI
GaxblIay IbIH IIApTTapblH TYCIHIIPY

21

DIEeKTPOMAarHUTTL
K TOJNKBIHIAP

81

DIEeKTPOMArHUTTIK TOJKBIH.
DIEKTPOMAarHUTTIK TOJIKBIHZIAP
IIKAJIaChI

82

DJIEKTPOMArHUTTIK  TOJKBIHIAPIBIH
maiiia GONy LIApTTapblH TYCIHIIPY
JKOHE  OJapIbIH KacHeTTepiH
CHIIATTAy

83

JKorFapsl KHiMKTI 2JIEKTPOMAarHUTTIK
TepOenicTepMiH ~ MOIYJAUUACEI MCH
JETEKTOPJIAY b cumarTay.
AMIUITYANBIK ~ JKOHE  JKHMUIIKTIK
MOIYJIALUSIHBI @KbIpaTy. JleTeKTOPIIbI
PamHOKAOBUIIAFBIITEIH JKYMBIC iCTCY




IPUHITAITIH TYCIHIIPY

06

Ontuka

22

JKapbIKTHIH
KacueTi

84

Kapeik.  XKapblK  >KBUIAAMIBIFEL
JKaphIKTHIH Tapalysl.

85

JKapbIKTBIH IIarplly JKOHE CBIHY
3aHaapsl. JKa3sIK aiiHa

2

TonKBIHIBIK
ONTHKA

86

JKapbIK JKBUTIaMIBIFBIH AHBIKTAYIBIH
3epTXAHAIBIK JKOHE ACTPOHOMHUSIIBIK
omicTepiH TYCIHIIPY

87

JKapBIKTBIH TOJKBIHABIK KaCHETTEPiH
cumarTay: HHTepepeHIus,

T paKIys, TICTIEPCHS,
TOJISIPU3AIHS

24

['eoMeTpHAIBIK
OIITHKA

88

Jlunzanap. JIMH3aHBIH  ONTUKAJIBIK
kymri. JKyka nTMH3aHBIH (OpPMYNACHL.
JlumH3anapmaH KecKiH any

89

Ke3 —ontukanmbik xyie. ONTHKaIBIK
acriarnarap

90

lofireHc TPUHIUMNIHIE =~ KOMETIMEH
JKapBIKTBIH IMAFbUTY 3aHBIH TYCIHAIPY.
Coepanpix aifHaflaFbl  COYJICHIH
KOJNBIH  caly  JKoHE  Chepaybik
alfHaHBIH (hopMyIaceH
TanChIpPMAIApILI OPBIHIAYIA KOJIIAHY

91

['fofireHC TPUHLOHWIIHIE =~ KOMeTriMeH
JKAPBIKTBIH CBIHY 3aHBIH TYCIHIIPY.
KappIk curHamgapbelH TackIMaay-Ja
OTITOTAIIIBIKTEI TEXHOJIOTHSTHBIH
APTHIKIIBUIBIFBIH TYCIHIIPY

92

Jlumzanap KyHeciHIe CoyJelepIiH
KOJBIH cally. OpTYpIi paauyCcTarbl
ekl cepasblk OETTEH TYPaThIH KYKa
JVH3aHBIH  (OPMYNAchlH  €cemTep
IBIFapyna  KoljaHy.  Teneckorr,
MHUKPOCKOII YOHE JIyNafarbl COYJICHIH
JKOJIBIH CalTy JKOHE TYCIHIIPY

07

KBaHTTBIK Qu3uka

25

KapbIKThIH
KBaHTTBIK
TOCPUSICHIHBIH
Heriznepi

JKapbIKTBIH KBaHTTHIK TEOPUSICHIHBIH
Herizgepi. [lmaHkTiH TrHOOTE3acHI
Dotordpdext. DotoaddexT 3anmapsl

94

dortoHaap

26

ATOMIBIK  KOHE
KBaHTTHIK (HU3HKA

08

dororddexTiniy TaOUFaTHIH
TYCIHIIpY JKoHE OHBI KOJJaHyFa
MbIcanap kentipy. @otosddexTiniy
3aHIapbl MeH OWHINTeWH TeHIeyiH
€cell IITBIFapy/ia KOJJaHy

96

JKapbIKTBIH ~ KBaHTTBIK  TEOPHUSACHI
Heri3iHme KapblK  KBICHIMBIHBIH
TaburaThlH TyciHAIpy. DOToCHHTE3
KoHe (oTorpadus ymepiciH Mbicaira

KeJTIpe OTBIPHIII, JKapPBIKTBIH
XUMHUSIIBIK ocepiH CHIIaTTay.
DNIeKTpOMarHuTik CoyJIeNIeHYIiH
KOPIIYCKYJISIDJIBIK - TOJIKBIHJBIK

TaOUFATHIHBIH OJIENJICHTIH MbICAIIAp




KETIpY

97

ATOMHBIH  TUTAaHETapjbIK  MOJEIH
anbda OOIIIEKTIH BLIBIPAYBI
ooneniia Pesepdopn Taxipubecine
cyiieHe OTHIpBIl  Herizmey. bop
IOCTyJaTTapblHa CYHEHINl aTOMHBIH
OPHBIKTHI KYHiHIH IIapThIH TYCIHIIPY.
CyTeri aTOMBIHBIH 3HEPreTHKAJbIK
KYpbUIBIMBIHA ~ CYHEHE  OTBIPHIII,
CBI3BIKTBIK  CIIEKTPHAIH  TaOUFaTbIH

TYCIHAIPY

98

Jlazep KYpBUIFBICHIH JKOHE OCED €Ty
OpUHOUNIH TyciHAipy. e bpoiib
TONKBIH Y3BIHABIFBIHBIH (OPMYJIachH
TarchIpManapbl OpbIHIayaa
Koimany. Jle bpoiine OoipKaMbIH
TYCIHAIPY

27

AtoM
SIIPOCHIHBIH
¢bu3uKacel

9%

ATOMHBIH KYPBUIBICHI

100

PappmoaxkTuBTinik.  PagnoakTHBTIIIK
typnenynep. Coyne 1biFapy Typiepi
(anb(a, OeTTa, raMmMa).

101

S nponsIK peakuusiap. AybIp
anpoiapasl 6ey. Ti30exTi SapOJIBIK
peakuusap

102

PaanoakTuBTI BIIBIPAY 3aHBbI
Herisinge SAPONBIK  KalABIKTapMEH
aliMaKTBIH 3aKbIMJAHYBIHBIH Y3aKKa
CO3bLILY cebenTepiH TYCIHAIPY.
PagnoakTuBTi BIIBIPAYIBIH
dopMmysgacelH  ecemTep  ILIbIFapyna
KOJIIaHy

103

ATOMIBIK SITPOHBIH OaliaHbIC
SHEPIUACHIH €CeNTey XKOHE MEHIIIKTI
OalJIaHBIC DHEPTHSCHIHBIH  SAPOHBIH
MaccaJblK ~ CaHbIHA  TOYEJILIIiH
TYCiHIipy. SIAPONBIK PEAKUUSIHBI XKa3y
Ke3iHJe MacCalblK >KOHE 3apsIThIK
CaHHBIH CakTaly 3aHbplH KOJJaHy.
SIApOMNBIK CUHTE3MiH JKoHE TabuFu
PaIrOaKTUBTIMIKTIH TaOUFaThIH
TYCIHY

104

o, P skoHe y coyienepiHiH TaOUFaThIH,
KAacHeTTEPIH  JKOHE  OMOJIOTHSUIIBIK
acepiH TYCIHAIPY. SIaponbIK
peaKTopNapibly  KYPBUIBICHI ~ MEH
JKYMBIC icTey IPHHIUIIH CHIATTay

08

HanotexHomOTHA
JKOHE
HaHOMAaTepHaJaap

28

Hanorexnoaorus
JKOHE
HaHoMaTepuayia

p

105

HanomarepuanmapiblH  (QU3UKaIbIK
KAaCHETTEPIiH JKOHE OJIap/bl aAJTyJbIH
KOJIIaPbIH TYCIHAIPY




09 | Kocmomorus 29 | Kocmonorus 106 | XKynaeimapaplH —OacThl  CIIEKTPIIK
KJIACBIH CHUIIATTaY; KepiHepIiK
KYIIBI3ABIK Iama JoHe aOcCoNoT
KYIIBIBABIK — ITaMa  YFBIMIApbIH
a)XbIpaTy; KOpiHEepNiK XoHE abCOIIOT
JKYJIIBI3ABIK IAMaHbl AHBIKTAY YINiH
dbopmynanapasl KONIaHy

107 | Apa KamIBIKTBIKTBI aHBIKTAy VIIiH,
«KapamafipiM Maif IamMaap» OIicCiH
nafimamaHynpl  cumartay.  Xabom
3aHBIH KOJIaHBIN, OJIEMHIH >XacBhIH

Oaramaii  a;y.  MUKpPOTOJIKBIHIBI
(hOHIIBIK COyJIENIeHY Typajsl
aKmapaTThl KOJIJTaHBIII, Yiken

JKapbUThIC TEOPHUACHIH TYCIHAIPY

TanceipMa Ma3MYHBIHBIH CHIIATTAMACHI:
Kypcrsig oKy 6armapiaMacs! 00MbIHIIA O1TiM alyIIbUIap MEHTepyl THiC:

Mexanuka - Kazipri 3amanmarbl (usukassl permi. OU3MKaNbIK emmeynep; (QU3MKaIbIK
[aManapiblH KaTeliKTepi; eNIIeyep HOTHKECIH oHAey; TeHyleMeni KO3FalblC KMHEMATHKACHIHBIH
HEri3ri TeHjeyJaepi MeH YFBIMIApbl, WHBAPHAHTTHI JKOHE CAJBICTBIpMalbl (DU3UKAIBIK IIaMaiap;
[anunedniy canbICTBHIPMATBUIBIK MPUHIINII; KUCBHIK CBI3BIKTHI KO3FAJIBIC KMHEMATHUKACHI; KOKXKUEKKE
OyphILI jKacail JTaKThIPBUIFaH JA€HEHiH Ko3rauslchl; Kymrep; xymrepai Kocy; HeroToH 3agnapsr; OyKin
QJIEMJIIK TapTHUILIC 3aHbI, aOCONIOT KATTHl ACHEHIH MHEPIUS MOMEHTI, HMILYJIbC MOMEHTIL, UMITYJIbC
MOMEHTIHIH CaKTaJly 3aHbl JXOHE OHBIH KEHICTIK KacueTTepiMeH OailaHbICHl; alfHaIMalbl KO3FaJIbIC
JIMHAMHKACBIHBIH HETi3rl TeHneyl; Maccaap HeHTpi; Tele-TeHIIK Typiepi. MexaHuKanarsl HMITYITbEC
[IEH DHEPTUSHBIH CaKTATy 3aHAapbl JKOHE ONApAbIH KEHICTIK IEH YaKbITTBHIH KacHETTepiMEH
Gaiimanpichl; [maponunamuka. CyHbIKTap MeH Ta3mapiblH JTaMUHApIBIK JKoHE TYpOYJICHHTIK
arpICTaphl; Y3imicciznik TeHaeyi. bepuynnu tenneyi. Kereprim kymr; TYTKbIp CYHBIKTBIH KO3FABICHL.
Jlenenepi KanTanuai arysl.

Koy dusukacs! — ['a3gapabiH MOJTEKYTaIBIK KHHETUKANBIK TEOPHSICHIHBIH HET13T1 KaFuaaaapsl
JKOHE OHBIH TKIPHOENIK JaIeNaeMeNepi; TepMOJINHAMUKAIIBIK JXYHENep XKoHE TepMOIAUHAMHUKAIIBIK
napameTpIiep; TeIe-TeH/IIK XKoHe TeNe-TeHIIK eMec KyiIeri TepMOJUHAMUKAIBIK JXyle; TeMueparypa -
3aT OOJIIEKTEPIHIH KBUTYJIBIK KO3FAIBICHIHBIH OpTallla KHHETUKAIBIK SHEPTUSACHIHBIH OJIIIeMi; Haea
ras; ras3JapIblH MOJEKYIalbIK-KHHETUKAIBIK TEOPHSCHIHBIH Herisri TeHaeyi, Mmeanm ras Kyiidin
TeHJIeYy1; U30IpoLecTep; H3omponeccTep rpadpukrepi; JansToH 3aHbl; Mnean ra3abiH ik SHEPTHACH,
TEPMOAVHAMUKAJBIK JKYMBIC; JKbUIy M6JIIEP]; KbUTYCBHIMBIMIBUIBIK; TEPMOAWHAMHUKAHBIH OipiHImi
3aHbl; TEPMOAMHAMUKAHBIH OIpiHINI 3aHBIH H3OMPOLECTEpre KOJIAaHy;, annadaTaiblK IpoIecc,
KaUTBIMIBI KOHE KaWTBIMCBI3 NIPOIECTED; SHTPOINHS; TEPMOIMHAMUKAHBIH CKIHII 3aHbI; aiHaIMaIb]
yIepicTep >koHE OHBIH Maiinansl ocep koadduruenti; Kapro nukni. KaHBIKKaH jKoHE KaHBIKIaraH 0y,
ayaHBIH BUIFIIBUIBIFBL; (ha3asblK JuarpaMMalap; YIOTIK HYKTe; 3aTTBIH KPHU3UCTIK KYHi; CYMBIKTHIH
OeTki KabaThIHBIH KAaCHETTepi; )KYFy, KbUITYTIKTIK KYOBUIBICTap; KpPHCTAJUI XoHE amopd IeHelep;
KATTHI JICHENIEP/IIH MEXaHUKAITBIK KACHETTePI.

OJEKTp XKOHE MarHeTH3M — OJIEKTp 3apsafbl; 3apsSATHIH CcakTanry 3aHel, KylnoH 3aHBI; 3JI€KTp
epici; OIpPTEKTI XKoHE OIPTEKTI €MecC 3JEKTp Opici; DJEeKTP OpICIHIH KEpHEYINIri; 3JIEKTp ©epiciHin
CYNEPIO3UIMs TPUHLUII; 3NEKTp OpICiHIH KepHEYNIiK BEKTOPBIHBIH aFbIHBI, 3aps/ITHIH OPBIH
ayBICTBIDYBI Ke3IHZEIl 3JEKTP ©pICiHIH >KYMBICHL, NOTEHIMAN; 3JEKTP OpIiCiHIH NoTeHmuangap
aMbIPBIMBI; SKBHUIIOTEHIMAN OeTTep; OIPTEKTI BIEKTp opici YIIIH KepHEeyNiK IeH MOTEeHIHaIaap
albIppIMBI  apachIHIArsl OalaHbBIC; d3JEKTp OpIiCiHAErl OTKI3rimTep MeH JHIJIEKTPHKTED;
3IIEKTPCHIMBIMIBUIBIFBL; KOHAEHCATOPIIAp; KOHAEHCATOPIApAbl JKaIFay; 3JeKTp OpICiHIH 3SHEPTHsCHL;
Onextp TOrel, Ti30ex Oeirine apHamraH OM 3aHBI; OTKI3TIIITEpHl apajlac JXajiFay;, TOK Ke3iHiH
3NIEPKTIp KO3FAylIbl KyIIi MEH ilmKi Kemeprici; TOJbIK Ti30ek yImiH OM 3aHbI, 3JIEKTP TOTBIHBIH
JKYMBICBI MeH Kyatbl; JDkoynp —JleHIr 3aHp; TOK Ke3iHIH Nalganmsl ocep KodGhGUIMEHTI;
MeTtangaprarsl 9M€KTp TOTBL; AacKblH OTKITIIITIK; JKApThUIall OTKI3TIIITEpHEri JJEKTP TOIEL,



KAPTHLIAMOTKI3TIINTI Kypauiap; SMEKTPOJHUT epiTiHAINEepiHAeri KoHe OalKbUIaManapiarsl 3JICKTP
TOTBL;, AMEKTPONM3 3aHbl; Ia30apaarbl SJMEKTP TOTbI; BAKyyMETi JEKTpP TOTbI; 3JIEKTPOHIbI-CIYIIEIIK
TyTiKITe; MarHuT epici; TOrbl 6ap eTKI3TiITiH e3apa opekeTTecyi, AMIEp TIKipuOenepi; MarHut
HHIYKIUS BEKTODPHI, JOHTENeK KOHE IIEKCi3 Ty3y TOTBI Oap OTKI3TilUTepAiH HHIYKIHACHI, OYDFbI
epexxeci; Ammep Kymm, coil KONbl epexxeci; JIOpeHI KyImi; MarHWT OpiCiHIeri 3apsiTairaH
OeNIeKTepIiH KO3FAIBICH], 3aTTHIH MAarHUTTIK KAacHETTepi; KIOpH TeMIEpaTyphl; AMIep KyIUiHIH
JKYMBICHI; MarHUT aFBIHBI, 3JEKTPOMArHUTTIK HHAYKIMS KYOBUIBICHI; 3JIEKTPOMAIHWTTIK HWHIYKIHS
3aHpl; JIeHI epexeci; ©3iK MHIYKLHS, HHIYKTHBTUIIK; MAarHMT OpICIHIH OHEPrHsChHL; 3JICKTP
KO3FANTKBIII JKOHE TYPAKThI TOKTHIH 3JIEKTP T'€HEPATOPBDI.

DJIeKTPOMArHUTTIiK TepOericTep — [ apMOHUKAIBIK TepOemicTep/Iis TeRAeyIepi MeH rpaduKTepi.
EpkiH oHEe epikci3 OIEKTPOMATHMTTIK — TepOelicTep; MeXaHHKamblK — Tepbermictep — MeH
3JIEKTPOMATHUTTIK TepOeNicTep apachIHAarbl YKCACTHIK. AMHEIMANEl TOK TEHEpATOPBL epIKCi3
3JIEKTPOMATHUTTIK TepbericTep; ailHbIMAbI TOK; alHBIMAIIbl TOK Ti30€TriHe aKTUBTI JKOHE PEaKTHBTI
KeZepri; aKTHBTI JKoHE PEAKTHBTI KeAEPrilepieH TypaThlH aiHBIMAIbl TOKTBIH TIi3OCKTENIeH SIEKTP
Ti36eri ymir OM 3aHbl; aiHBIMATBI TOK Ti30€TiHIEri KyaT; d7eKTp Ti30€TiHIer: KepHey PEe30HAHCEHI;
KazakcTaHaarbl KoHe JIyHHe XKY3iHACrT 3JIeKTpP SHEPrUsACHIH OHAIPY XKOHE KOTAAHY.

DIIeKTPOMArHUTTIK TONKbHAap — CepmiMai MeXaHUKAIBIK TONKBIHAAP; OOMIBIK JKOHE TYPFBIH
TONKBIHAAPIBIE TEHJAEYi; MEXaHUKAIBIK TOJIKBIHIAPIBIH Tapalybl; MEXaHUKAJbIK TOJKBIHAAP/IBIH
uHTepdEpEeHUsCE; [ TOUreHC  IPUHIMII; MEXaHMKAJIBIK  TOJNKBIHIAAPABIH  OUGPAKIUACKL,
DIeKTPOMAarHUTTIK TONKBIHAAPABIH  JKYTBUIYbl MEH INBIFAphUly; — PafHOOaiiIaHbIC; AETEKTOPIIBI
paIroKaGBUIIAFIII; AHATIOTTHI-CAHABIK TYPJICHIIpyIep; Oalianbic apHaapsl; OaiiaHkIC Kypaniaphl.

Ontuka — JKapbIKTHIH 3JIEKTPOMArHUTTIK TaOMFAThl; JKAPBIKTBIH JKbUINAMIBIFBI; JKAPBIKTHIH
JUCTIEPCHACH;, YKAPBIKTBIH HHTEP(QEPEHUHMSCH; HKAPBIKTBIH IU(QPakuusChl; IUPPaKIUATIBIK TOpIap;
JKAPBIKTHIH TOAPH3aIHACE; [1ofreHc IPHHLHNIN; HKAPHIKTBIH MIAFBLTY 3aHbI; Ka3bIK HKIHE CHEpPaTTbIK
aifHaIap; KAPBIKTHIH, CBIHY 3aHbI; TONBIK {IIKi LIAFbLTY; JTHH3ANAP JKYHECiHAe KECKIH CalTy; KYKa JIMH32
(bopMynacel; ONTUKAIBIK Kypaniapsl.

CasbICTEIPMAbl  TEOPUSIHBIH deMeHTTepl — CasbicThIpMalbl TEOPUAHBIH IOCTYIATTaphl;
JlopeHI1 TypieHAipyIepi; SHEPIUsl; PENATUBUCTIK IMHAMHUKaIAFbl HMITYJIbC JKOHE Macca; MaTepHallIbIK
JIeHE YIIiH HEeprHs MEH MacCaHbIH OailaHbIC 3aHbI.

KBanTTBIK ¢u3nka — CoynmeneHyiiH Typiepi; CIEKTpIEp; CIEKTPIIK Kypanzap; CIEKTPIIK
aHAIM3; MHOPAKBI3BUT JKOHE YJIBTPAKYIIiH CoylelIeHy; PEHTIEH COyNeNepl; XKBUIYTIBIK COYIETIEHY;
Credan —bonsiMan koHe BuHH 3aHIaphl; ynbTpakyirid anatel; Ilmask dopmynacel; (oToHIAp;
GoTo3ddPeKT; dIEKTPOMATHUTTIK CIYJIENCHY IIKAIAChI doroadbdexTiHl KongaHy; KapblK KbICBIMBI;
KApBIKTBIH XUMHSIBIK ocepl; PEHTICHIK COYJENEHy; JKapbIKTBIH  KOPIYCKYJISPIIBIK-TOJIKEIHABIK
TaGWFATHIHBIH OIPTYTACTHIFEL; aibha GemmueKTiH mamppays! OolibiHma Pesepdops toxipubeci; bop
nocTynarrapbl; ®pank xoHe ['epll TOKipHOEnepl; ChI3BIKTBL €MEC ONTHKA TypPallbl TYCIHIK; JIa3epep;
GOIIIEKTIH TOJKBIHIBIK KACHETTEpi; BOp TEOPHSICHIHBIH KMBIHIUBUIBIFBL 1€ BpoHib TOJKbIHAAPEL
TabuFu  PaJMOAKTHBTLIIK, PaAHOAKTHBTI BUIBIPAY 3aHBL, aTOMIBIK ANpO; SIAPOHBIH HYKIOHIBIK
MOZIeNi; H30TONTAp; SAAPOJAFBl HYKIOHIAPABIH OaiyaHbIC JHEPIHACHI, SAPOJBIK  peaKIHAIap;
JKacaHIbl PAIHOAKTHBTLIK; ayblp SAPOTAPIABIK OOiHyi; TI30EKTi SAPONBIK PEAKIHS; CBIHIBIK MACCa;
PaMOAKTHBTI CayJeNnepaiH GHONOTHAIBIK acepl; PajUalMsAIaH KOPFaHy; sSAPOJIBIK PEAKTOP; ANPOJIBIK
SHEPTeTHKA; TEPMOSIPOINBIK peakiusIap.

HaHOTEXHOJIOTHS JKoHe HaHOMaTephanaap — HaHOTEXHOTOTHSHBIH HETI3II KeTIiCTIKTepi, ©3€KT1
MocelIenep JKIHe amy Ke3eHAepl; HaHoMaTepuanaap.

Kocmomnorust — JKyiasi3aap onemi; XKyJIabI3Fa JeHiHri KaulbIKTBIK; aiHbIMANbL JKYJIABI3AD; Kys-
XKep GaitaHbICTaPhl; KYJIABI3IAPBIH TAHETATIBIK Kyienepi; XKep TonTapelHAAFbl IIAHETANAp XKIHS
ruranT-maneTanap; Kys sxydecinmeri kimi jgenernep; Oi3miH l'anaxTuka; backa [ amaxTuxamapabiH
QIBLTYBI; KBazapiap; YJIKEH JKapbUIbIC TEOPHACHL; KBI3BUL BIFBICY JKOHC TanakTukara [OeHiHTi
KAIIBIKTBIKTH AHBIKTAY; OJEMHIH YIFAlObl; OJNEMHIH 3BOMIONUACHIHBIH Herisri KeseHuepi; SNeMHIH
MojielIiepi; eMip koHe ONeM Typaibl OHap; anam3aTTbIH KOCMOCTRIK fosamarbl JKoHE KOCMOCTBI

urepy.
TecT TanchipMaJapbIHbIH (popMaiapbl:
Kabbk popmamarel Oip XyphIC XKayamThl JXOHE AIlbIK dopmanarsl KpICKalla HEMECE TOJIBIK

JKayarThl KaXeT €TETIH TECT TarcbipMaliaphl.



TecT TanCHIPMAJAPBIHBIH CAHbI:

TecrriH 6ip HYCKaChIHIAFBI TECT TAIChIpMalapbIHBIH caHbl — 18: 6ip mypsic xayantsl 10 Tect
TarChIPMackl, KOHTEKCT HeTiinme Gip AypbIC XayamlThl 5 TeCT TANChIPMAChL, AlbIK TYPAET] KblCKalla
HEeMece TOJBIK JKayarThl 3 TeCT TallChIPMACHL.

TecT TanCHIPMATAPBIH OPbIHAAY YAKBITBI: TECTTI Kbl OPBIHAAY YaKbIThl — 80 MUHYT.

JKexe TeCT TANCHIPMAIAPBIHBIH K9HE 0aPJIBIK TECTTiH OPLIHAATYBIH Oarajay:

Jypelc opblHgarad Oip IypbIC JXKayanThl TecT TamChlpMachl ymid — 1 Oamwi, gypsic
opeiganmaca — 0 6amr. bapasrsr — 10 6anmn.

.KoHTeKcT HeTi3iH/e ayphic OpBIHIANFaH Oip IyPHIC XKayalThl TECT TaNChIPMack! YIIiH — 1 6a,
nypeic opbiaaanMaca — 0 6amn. bapisrsr — 5 Oam.

AIBIK TYpAETi Ayphic opbiHaanFad | tect TanceipMachiHa 0-feH 5 6anra feiin, MaKCHMaIIbl —
5 6amt. Bapnerer — 15 6am.

BapnbIK TecT OOUBIHIIE XUHANATHIH MaKcuMan sl 6amt — 30.



