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ITonHiH xaJmnbI MonekynanbslK ~ (U3MKAHBIH  HETI3r1  3epTTey  KeleHJAepi, KuCarchl3

cUnaTTaMachl MUKPOOOJIIEKTEPICH TYPaThIH MaKPOCKONTHIK JKYyHenep/IiH epeKIIenikTepine

OakajaBpiap/AblH Ha3apblH aylapyMeH Karap, 3epTTey oJiCTEpiH MEHrepyre
yiipety. KapacTeIpbuiaThiH jKyHenepae keke JAapa MoJIeKyJalapra TOH eMec,
TEeK KaHa TYTac XyWere TOH Kacuerrep maiiaa Oonaabl. SIFHM, Oy Kauriel
¢usuka OeniMiHAE MaKPOCKONTHIK JKYHeNepHaiH KyHIepiH 3epTreyre
KOJITAaHAHBUIATBIH CTATUCTUKAJBIK >KOHE TEPMOAMHAMHUKAIBIK o/icTepiMEH
OakanaBpiiapIbl TAHBICTBIPYIbI KO3ICHI.

KypetbiH MakcaThl «MomnekynanblK (pU3NKa» Kypchl YHUBEPCUTETTEPre apHaIFaH (GU3NKaHBIH KaJIIbl
KypCBIHBIH 0ip Oeuiri Oombin TabbuIaabl. KypcThIiH epeKieniri: TeMepaTypa, imki
SHEPTHS, KBITY, SHTPOIHUS CUSKTHI MaHbI3/Ibl IIaMaJIapblH CHT13UIyMEeH KaTap, OChl
[1aMasapaIblH MUKPOCKOIITHIK TYCIHIKTep1 KHHETUKAJIBIK TEOPHUSIHBIH HETi31Hae
CTaTUCTUKAJIBIK 9JIiC apKBUIbI cCHUIIAaTTANBIHAABI. byl TyciHikTep (pu3nkaHbH OapibIK
OeriMJIepiH/Ie MaiTaHbLIA B, CON ce0eOTI OYJI ITOH MaMaH JaibIHAAYIbIH MaHbI3 Ikl
KypaMbl Oonbin TaObiIansl. bakanaBpnap «MonekynaibiK GU3NKa» KypChIH
MeHrepy OapbIChIHIA, MOJIEKYINBIK (PH3HKa )KoHE TEPMOANHAMUKA,
SKCTIEPUMEHTAJIBABIK JKOHE FHUIBIMH 3epPTTEYJIEePIiH TEOPUSUIBIK 9icTepi
caJiaJlapbIHIaFbl K9ciOu OiiMaep MEH MaIlBIKTap/Ibl aJIajibl.

OKBITY HITHIKeJIepi | OlIyi Kepek:

- MOJIEKYJIANbIK (PU3NKaHBIH 3aHJapbIH, TEPMOANHAMUKAHBIH HET13/1epiH, Oenrimi-0ip
XKargalnapaarel Oenrini (U3MKanbIK HapameTpiepAiH Oackalapsl e3repreHjeri
3aHJIBUTBIKTAPBI OLTyl THIC;

- KyObuiblcTapAplH  (QU3MKANBIK ~ MeXaHW3MiH, Oenrini  mporectepaeri




TEepMOIUHAMUKAIBIK TapaMeTpiep i e3repicTepid Tanaail Ouryi Tuic;

icTeii Oinmyl kepek:

- MOJIEKYJaJbIK JKyHelepaiH Heri3ri MakponapaMeTpiepiHiH eIey 9IiCTepiH KoHe
npuOopIapIabl KONJaHYAbl YHPEHY *KoHE MaIlbIKTaHY;

- MOJIEKYJaJBIK >KyHenepMeH (PHU3HMKaNbIK HKCIEPUMEHT JXYPri3yre MailbIKTaHy;
TEpPMOJIUHAMUKAIBIK ITapaMeTpliep MEH TYPaKThIIapAbl OJIIey, ONIIey KaTelIiKTepiH
Oarayay, KOMIIBIOTEpJEpAi KOJIAHY AapKbUIbL, 6JIIIey HOTHXKEIEpiH CEHIMILIIK
WHTEPBAJIBIHAAFBI CTATHCTUKANIBIK OHACY 1 KOJIIaHy;

ue 0oay:

- MOJIEKYJIaJbIK (PU3UKA J)KOHE TEPMOANHAMHUKAIAH €CETTEep IIbIFapy MAIIbIFbIHA.
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KypcTbin
YHBIMAACTBIPBLIYbI

Kypc 15 teopusnsik antanan typansl. Kypc GapeicbiHna 2 apaiblK Oakpliay
(7, 15 anTana) KapacTeIpblIFaH. ApaliblK OakpUIay jkaz0alia HeMece aybI3lia
typae eteni. CeMHHap XoHE 3€pTXaHAIBIK cabakTap nopic OapbICHIHAA
aJIIHFaH MAJIIMETTEP/II TOJIBIKTBIPY >KoHE OeKITYy[i KapacTelpaabl. Munrepm
(apasBIK eMTHXaH) eMTHXaH CYpaKTapblH KaMTHIbI, 01 8 amTaza Jopic
Me3TuTiHJIe jKa30ala Typie oTel.

Kypcka Koiibl1aTbIH
TajJanTap

1. bakanmaBp opOip ayauTopusiblK cabakka ajjiblH-ajla, TOMEHJe
KenTipiired rpaduk OoibIHIIA TaiibIHAATYBl KepeK. TancelpMara JalbIHIBIK,
OCHl TaKbIPBIIl TAJIKBUIBIHATBIH AyJUTOPHUSAJIBIK CaraTKa MACHiH asKTalybl

KepeK.

2. Yii Tanceipmackl 1oH rpaduringe kepceTuireHieil cemectp OoiibHIIA
OeIiHIN KOMBUIFaH.

3. Yii TancelpMachiH OpbIHAAY OapbIChIHAA OakanaBp IIaruar, aBTOPIIBIK
KYKBIK €peKeNepiH caKTaybl Kepek.

4. Yii TancelpMachl €3 yakbIThIHIA OpBIHAANYBl THic. Kemr opblHaanFan
yi#l TancelpManapsl KaObu1iaHOANIbI.

S. Y Tamcelpmacel Cypak-XKayall, €cell IIblFapy, Keuc, Tajjaay,
MPE3EHTAIMs], KbICKa KOHCIIEKT TYPIHJE OPBIHAATYBl MYMKIH.

6. Yi#i TamcelpMacelH OpbIHAAyda, op OakamaBp Oejek cypakrapMeH

(Oenex TamcelpMaMeH) alHANIbBICY HIApTHIMEH Oacka OakanaBpiapMeH Oipire
aylafipl.

Bbarajay casicatsl

O3iHaiK )KyMbICTBIH cunarramacel | Ilaiibi3 OKBITY HITHIKeJIepi
Yiire Tanceipma 60% 1,2,3,4,5,6
EmTnxan 40% 1,2,3,4,5,6
BAPJIBIFBI 100%

Ci3iiH KOpBITBIHBI 6araHbI3 ToMeHeri popmyna 6oiibiHIIa ecenteneai. [1on




OOMBIHINIA KOPBITHIHIBI 6afa=ABlzﬂ-0,6+0,1MT+0,3KB

Temenne MunuMan el 6aranap naiibl3 OOHBIHIIA KEATIPUITeH:

50% - 54%:; F: 0% -49%.

A: 95% - 100%; A-: 90% - 94%; B+: 85% - 89%; B: 80% - 84%; B-: 75% -
79%; C+: 70% - 74%; C: 65% - 69%; C-: 60% - 64%; D+: 55% - 59%; D-:

IIonniH casicaTnl YHUBEPCHUTETTIH aKaJIEMUKAaJIbIK casjgcaTblHa 0OalJIaHbBICTEHI, yi

CypakTap/pl cabak OapbICHIHAA KOOFa 00Iaibl.

TalChIpMaJapblHBIH  Mep3iMi cebenTi Karjaiimapaa y3apThUTybl MYMKIH
(aybIpbIln KanFaHaa, OOJDKaHbUIMAaraH >Xardaija skoHe T.0). bakamaBpabiH
IHMCKyCCHsAIapa *KoHE KATThIFyJIap/ia KaThICybl OHBIH ITOH OOMBIHIIIA KAJIIbI
OamneiHaa eckepineni. KypbUlbIMABIK cypakTap, AUAajor, MOHre OaillaHBICThI

IToHHiH KYpPbLIBIMBI

Anra

TakbIpbINTHIH ATAYBI Carart
CaHbI

Maxkcumaiu
0aJ1

Japic 1. Kipicrie. TepmoauaaMuka MeH MOJEKYNaIbIK (pU3nKa MoHi 1
KOHE 3epTTey KemeHaepi. MaTepuanbblK JIEHEHIH MOJeKyla-
KUHETHKAJIBIK I[IApTTHl  YiArici. AToMaap MeH MOJeKylanap
Mmaccajapel.  KyppUIBIMIBIK ~ 3J€MEHT.  3aT  MeJIIepi-MOJb.
(DEHOMEHONTTHIK, TEPMOJIUHAMUKAJIBIK,  MOJIEKYJIa-KHUHETHKAIIBIK
3epTTey  OIICTepi. CrartucTukanblK ~ KOHE  JMHAMHUKAJBIK
3aHABUIBIKTap. 3aTThIH KYPBUIBIMBIMEH, oCEpJieCy KYIITepiMeH,
KYPBUIBIMJBIK 3JIEMEHTTEPIH apachblHIAFrbl e3apa OaliaHbICTapbl
JKOHE  KYPBUIBIMABIK ~ DJEMEHTTepPAIH  KO3FaJbIC  CHUIATHIMEH
OaitmanpicTapbl. MUKpONPOLECTEPAIH KAaUTHIMABUIBIK KaThIHACTAPbI
MeH  OakplUIaHATBIH  MAaKpOKYOBLIBICTAPABIH  KaWTHIMCBI3IBIK
mocenenepi. Maean ra3 maprTsl yarici.

IpakTukansik cabdax 1. Ecentep Ne 2.2, 2.5, 2.6 1
Ecen >xunarb! 6oipiama [13] Herizri ogeOueTTeri

3eprxanansbIk cabak 1. dusnpaxTukym OoiibiHIIA «MOIEKYNaIbIK 2
¢du3uKay MoHIHEH XKYPri3iieTiH Kipicre cabak. Herisri ogebuerrep
6oiipiHmIa Nel mabopaTopusuiblk KyMbIc Nel4 oKy Kypassl OoibIHIIA

COOX 1. CH xyHeciHiH Heri3ri mamajapbl: MOJb, KEIbBHH.
MonekynanslK (U3MKagarbl MPOLECTEPHIH CUIMAaTTaMajapbl KOHE
Kyiliep mapamerpiiepi e3repiciHiH epekuenikrepi. IIpouectep MeH
Kyisiep KaTblHacTapbl. TepMOAMHAMMKAIBIK Teme-TeHIIK. KpIChIM.
Temneparypa. Kounenrpauus. Mennenees-Knaneiipon TeHzeyi.
HaneroH 3aHbl. 0) Ecemrep Ne 2.4, 27, 2.8 Herisri onebuertep
Tizimine caii [13]. Herisri onebuerrep Tizimi OoibiHIIA [1] OKYIBIK,
198 Gert, ecentep Ne 2.2, 2.3 . B)  Nel nmaGopaTopibIK >KYMBICTBHI
xacayra pnaiipianany (14] okynablK Herisri omebuerrep TiziMiHe
colikec).Oiiey KaTeliKTepiH Talgay Typajibl KeHECTepAi MEHrepy.

Japic 2. JlokambapIK TEPMOTHHAMUKAIIBIK TEMe-TeHIIK. Terne-TeHIiK jKoHe 1
JIOKaJNbJBIK MaKpomapameTpiaep. Maean ra3apiy imki sHeprusicel. EpkiHik
Jopeskenepi OOMbIHIIA SHESPTUSHBIH KAJIBIITHI YJIECTipiyi.

IpakTukanasik cabdak 2. Ecenrrep Ne 2.10, 2.11, 13 Hemipii ecen 1
KMHAaFrbl OOWBIHIIAB HETi3ri ofedueTTep TiziMi OOMBIHIIA.

3eprxaHajbIK cabak 2. @OusnpaktukyM J1a00OpaTOPHSICHIHIAFHI 2
«MorekynanblK (hu3nKa» MoHi OOMBIHIIA KYMBICTAp jKacay.

Jopic 3. MaremMaTuKanbIK CTaTUCTUKAHBIH HETi37epi. MoleKynanbiK 1
KyHenepreri Ke3[elcoK OKHFalmap MeH Ke3AeHCOK Iiamanap.
Bpoynnpik  ko3frambic.  OkuraHblH 00Ny  BIKTUMAJIBUIBIFBL.
bIKTUManabUIBIKTapAbl  KOCy JkoHe Kkebeiry. CTaTHCTHKAIBIK




opramranap. JMCKpeTTIK >KOHE Y3MIKCi3 Ke3IeWCOK IIaMalap/biH
oprama MoHJepi. Jproaukaiblk OomkaMm. Pmykryarms. Kesmecox
maMajapAblH ~ Koppessiuuscel. bunomasik  ynectipim.  Ilyaccon
yrectipimi.  T'ayce  ynecripimi. MUEKpOKYH JKoHE MakKpOKYHL.
TepMoTMHAMUKAIIBIK BIKTHMAJIIBLIBIK.

IpakTukanabik cadax 3. Ecenrep Ne 2.13, 2.14, 2.16
[13] ecen >xuHAFBI OOMBIHIIIA HETI3T1 9ICOMETTED Ti3IMiHEH.

3epTxaHaJbIK cabak 3. Bip ®yMBICTBI TaICBIPY XKOHE TaFbl OIp KYMBIC
acay MyFaJIIMHIH TarcbpMachkl OOMBIHIIA.

COOXK 2. JlokanpaplK TEPMOJIMHAMUKAJBIK Teme-TeHIIK. Tere-
TEHIIKTET1 JKOHE JIOKANbABIK TEHJIIKTEri MaKpomapameTpiep.
Bbapomertprik popmyna. 6) Ecenrep Ne 2.15, 2.17, 2.18 mo Hemipi
[13] wmerdri omeOmerteri. Ecem Ne  2.11 oxymweik [1] Herisri
onebuertep TiziMHe cokec 198 Oer. JlaGopaTopibIK KYMBICTBI
JKacayra gabiHAany(oky Kypanbl [14] Heri3ri omeOuerTeri) »oHe
KOCBIMIIIA 9/1e0MeT Ti3iMi OOMBIHINA.

Hopic 4. Tazmap KUHETHKAIBIK TEOPHUSCHIHBIH HEri3ri TeHAeYl.
AOCOMIOTTI Teme-TeHAIK JKaFAalbIHOAFbl MOJIEKYJIajap >KbLIJaM-
JBIKTapeIHBIH  MakcBenn ynectipimi. ['a3napiarsl MoseKynanapIbiH
opTamia CUmarraMaiblK >KbUIIAMIBIKTAphl. JIOKANBIBIK TEme-TeHIIIK
¢byHkusa. AywIpablK epicteri ras. bombsivan, Boixsiman-MakcBenn
yiectipimaepi. Tepic TemnepaTypanap.

I[IpakTukanasik cabdaxk 4. Ecenrrep Ne 2.21, 2.24,2.33 Heri3ri
onebuertep Tizimi OotibHma [13] ecen sxuHarel. COX-re apHanran
ecenTep IEeMiMiH Tanjay.

3eprxaHajablK cadak 4. bip ®yMBICTHI TalChIPy JKOHE TaFbl Oip KYMBIC
Kacay MyFaJIIMHIH TarcblpMachl OOMBIHIIA.

Japic 5. TepmoauHAMUKAaHBIH 3epTTEY KELICHIePi ®oHe KypbuibiMbL. Kyi
¢ynkuusnapel. TepMonuHamMuKaHBIH Heaik Oactamacel. TemmepaTypa.
TepmoarHamukaHbIH OipiHIm OacTamachl koHEe (PHU3UKaIBIK Ma3MyHBI. [1iki
sHeprus. TepMoAMHAMUKAZAFbl JKYMBIC, iIIKI 3HEPTUSHBIH ©3repic Typi.
Koy - imki SHEPTUSHBIH ©3repic TYPiHiH KbUTYNBIK (opmacel. Wpean
ra3AblH KBUTYCHBIMIBUIBIFBIH MOJIEKYJIANapAblH EpKIHIIK AopexenepiHiy
caHbIMEH Oepifyi.

IpakTukanasik cadaxk 5. Ecenrep Ne 2.68, 2.69 Herisri onebuertep
Tizimi OotiprHma [13] ecen >KMHAFHI.

3epTxaHaJbIK ca0akK 5. Bip ®yMBICTBI TaICBIPY XKOHE TaFbl OIp KYMBIC
acay MyFaJIIMHIH TarcblpMachkl OOMBIHIIA.

COOXK 3. JlokanpablK TEPMOIUH-aMHUKAIBIK Teme-TeHIiK. Tere-
TEHIIKTET1 JKOHE JIOKANbABIK TEHJIIKTEri MaKpomapameTpiep.
Bbapomertprik ¢popmyna. Ecenrrep Ne 2.15, 2.17, 2.18 mno Hewmipi [13]
Heri3ri onebuerreri. Ecem Ne 2.11 okynbIk [1] Herisri ogebuertep
Ti3iMHe cokec 198 Oer. JlaGopaTopiblK JKYMBICTHI JKacayra
naeiHAany(oKy Kypanbl [14] Heri3ri omeOueTTeri) )KoHE KOChIMIIA
onebuet Ti3imMi OOMBIHIIA.

Japic 6. Nnean raznapaars nporecrep. KalTeiM/ibl, KA THIMCBI3
nporectep. HakTel mpomecTep/iH KalThIMCBI3/IBIFBI JKOHE MEXaHHUKA 3aH-
JAPBIHBIH KaUTBIMIBUIBIFEL TepMoIuHaAMUKa MEH MOJIEKYJIAIBIK (hH3UKa-
JIaFbl KAUTHIMCBI3IBIK. M30mapaMerpinik mporecTepre TepMOAMHAMUKAHBIH
OipiHIII 3aHBIH KOJIAHY.

IpakTukanasik cabdak 6. Ecenrep Ne 2.73, 2.74, 2.79 Herisri
onebuerTep Tizimi OolibrHmA [13] ecen >KMHAFHI.

3epTxaHaJbIK cabak 6. Bip ®yMBICTHI TaICBIPY XOHE TaFbl OIp KYMBIC




yacay MYFaJTIMHIH TarCbIpMachl OOMBIHIIIA.

Hapic 7. Huxnaik nporecrep. KapHo mukibl. KapHO HUKIBIHBIH Haii1alibl
ocep kodpdummenti ([TOK). Kapuo teopemanapsl. Kitaysuyc teHcizmiri.
OnTponus. TepMoarHAMUKAHBIH €KiHIII 0aCTaMachl.

IIpakTukaabIK cadak 7. bakpuiay ®yMbIChI

3eprxanansbik cadax 7. XacanpiHFan 1a00paTOPUSIIBIK KYMBICTAp
OOMBIHIIIA apaJIbIK ATTECTALIUS.

COOK 4. MosipibIK KBLUTYCUBIMIBLUTBIK, UI€AT Ta3{bIH MEHIIIKT1
KBLTY CUBIMJIBUIBIFBI, OailnaHbIChl. JKbUTY CHBIMIBUIBIKTHI OJIIIICY
omicrepi meH KaTtbiHacTaphl. Ecentep Ne2.19, 2.20, 2.32 [13] xuHaK
OoiibIHIIA Heri3ri opeOuerTeri. JIabopaTOpIIBIK XKYMBICTHI XKacayra
navpiaaany ( [14] oky KypasiblH KapaHbI3).

KoainokBuym Ne 1.

12

1 AFBIMIarbl aTTECTAIIUSA

100

Hdopic 8.  Tyiieik  kyilenepaeri  SHTPONUSHBIH ~ ©Cy  3aHbL
TepmoarHAMHUKaHBIH eKiHII 0acTaMachIHBIH CTATUCTUKAJBIK CHIATBHL
TemnepaTypaHblH TEPMOAMHAMHKAJIBIK IIKAJIACHI.

IpakTukansik cabax 8. Ecenrep Ne 2.31, 2.32, 2.33 Herisri
onebuertep Tizimi OoliprHmA [13] ecemn KUHAFEHL

3epTxaHaJbIK cabak 8. Bip yMBICTBI TAICBIPY KOHE TaFbl OIp KYMBIC
acay MyFaJIIMHIH TarchlpMachl OOMBIHIIA

Midterm Exam

100

Japic 9. TuGOCTiH anmpUlaHFaH KaThIHACTApbl. TepMOIMHAMUKAIIBIK
(yHKIUSUTAp TYCIHIKTEpl JKOHE ONApIBIH oficTepl (TepMOJAMHAMUKAIIBIK
MOTEHIANIAp).

IpakTukanasik cabdax 9. Ecenrep Ne 2.124, 2.128,,2.129 Herisri
onebuerTep Tizimi OolibrHIIA [13] ecem KUHAFHL

3epTxaHaJbIK cabak 9. Bip ®yMBICTBI TaICBIPY KOHE TaFbl OIp KYMBIC
acay MyFaJIIMHIH TarchlpMachl OOMBIHIIA

COOXK 5. bIKTUMaNIBUIBIKTBIH JKULTIKTIK aHbIKTaMackl. Kypnaeni
OKUFaJIapJIbIH BIKTUMaJIIbUIBIFBL. Maxkcsemn yJiecTipimi.
MounekynanapIplH OpTalia >KbUIIAMABIKTAPhl MEH apachbIHIAarbl
KateiHacTap. Ecentep nHemipnepi Ne2.66, 2.67, 2.72 [13] ecentep
KUHAFbl OOWBIHIIA HEri3ri tidimre coiikec. Ecemrep Ne 1.4, 1.6
Heri3ri ti3imzeri [1] okymbik Ooiipiamra. 131 Ger. JlabopaTopibik
KYMBICTBI ~ jKacayra JalblHHany(oky Kypansl [14]  Herisri
oneOueTTeri) )kKoHe KOCBhIMIINIA 9JCOMET Ti3iMi OOMBIHIIIA.

10.

Hapic 10. Morkynaapanblk KymrepaiH TaburaThl. MoseKynaapaibik
ocepiiecysiepiiH KyIuTepi ’KoHe KapamaiblM SMIMPHKAJIBIK MOTEHIHAIAAD.
Haxkrp! razmap »oHe onapIblH WAACN ra3fap KacHMeTiHeH aybITKybl. HakTel
ra3 u3oTepMallapblH Taljay. OHApIOC M3oTepManapsl. HakTel razgapabig
Ky# Teraeyi. Jpkoynb-ToMcOH KyOBUIBICHL.

[pakTukansik cadak 10. 2.200, 2.210, 2.218 Heri3ri omebuerTep Ti3iMi
Ooitpiama [13] ecen xuHarbl. MeToaukanbik keHectep 1010er.

3eprxanaJbIK cabak 10. Bip skyMbICTBI TarcIpy KOHE TaFbl Oip KYMBIC
acay MYFaJIIMHIH TarchlpMachl OOMBIHIIA

11.

Hopic 11. Cyitpik Kyiinepain epekmernikrepi. berrik KyObuibICTap.
JKaxpiHHAH sKoHE ayblcTaH ocepiiecy TopTiOi. JKBUIyNBIK KO3FajbIC.
CyiibikTapablH OymaHybl MeH KaiiHaybl. Cyiiblk eprinainep. Payns, ['enpu
3aHapbl. OcMOCTHIK KpICBIM. BaHT — "o 3aHBL

IpakTukansik cabax 11. Ecenrep Ne 2.175, 2.187, 2.196 Herisri
onebuerTep TiziMi OolibiHma [13] ecen skuHAFbl. MeTOIMKABIK KEHECTED




980eT

3eprxaHaJbIK cabak 11. Bip skyMbICTBI TalcChIpy KOHE TaFbl Oip KYMBIC
acay MyFaJIIMHIH TarnchblpMachl OOMbIHIIA

COOX 6. Xympic meH KbUTyAblH SKBHBaJeHTTIrL. JKbuty
MaIIMHATAPBIHBIH KYMBIC XKacay npuHIunTepi. TepMoauHaMUKaHbIH
OipiHmIi 6acTamMackl MOHTUTIK OIpiHINI TEKTi KO3FAITKBIIITAPFA TUBIM
camybiHa Heri3. Ecenrep Ne2.75, 2.76, 2.77 wewmipi [13] Heridri
Ti3iMzeri ecentep xuHarbl OoiibiHIa. Ecenrrep Ne 1.18, 1.19 Herisri
tizimzeri [1] okynbik Godibiama, 131 G6et. JJaBopaTOpIIbIK KYMBICTBI
JKacayra JabiHaany(oky Kypanbl [14] Heri3ri omeOuerTeri) »oHe
KOCBIMIIIA 9/1e0MeT Ti3iMi OOMBIHIIA.

12.

Japic 12. Katter nenenep HH3UKACBIHBIH HEri3/epi. 3aTTap/IbIH
KPHUCTAIIBIK XKoHE aMOP(THIK Kyinepi. KpuctanmapasiH Gpu3HKaIbIK
Typnepi. KaTTsl nenenep iy KblUTy CHBIMABUTBIFBL. J{tononT-I1TH 3aHBL
CyliibIK KpuCTanaap.

IpakTukansik cadax 12. Ecenrep Ne 2.192, 2.193, 2.160
Herisri ogeduertep Tizimi OoiipiHmma [13] ecemn »UHAFBI

3eprxaHaJbIK cabak 12. Bip sKyMbICTBI TAlChIPy KOHE TaFbl Oip KYMBIC
acay MyFaJIIMHIH TarchpMachl OOMBIHIIA

13.

Hapic 13. Biprekri emec xyiienepaeri npouecrep. ArbiHaap. TackiManaay
KO3 hUITUEHTTEPI XKoHE (HEHOMEHOJIOFTHIK KOHCTUTYTHBTIK KaThIHACTAP.
KaiTeiMCBI3 TiporiecTep i TepMoIuHAMUKaAa Kanmbuiay. OH3arepaiH
CBI3BIKTHIK ()EHOMEHOJIOFTHIK KaThIHACTApHI. AHWKac KyObUIbICTap.
DHTpONUS OHAIPIIYI.

[pakTukansik cabax 13. Ecenrep Ne 2.240, 2.666, 2.69 Herisri
onebuerTep TiziMi OolibiHma [13] ecen skuHAFBL. MeTOMUKABIK KEHECTEP
106 Ger.

3eprxaHaJbIK cabak 13. Bip sKyMbICTBI TAlChIpy KOHE TaFbl Oip KYMBIC
acay MyFaJIIMHIH TarchlpMachl OOMbIHIIA

COOXK 7. N306apibIK, U30X0paIbIK, a1uadaTaIbIK MPOIECTEp.
[TomUTPONTHIK MPOLECC KOHE OHBIH KBLTYCHBIMIBLIBIFBL.
[ToMUTPONTHIK MPOLECTIH >KbUTYCUBIMIBLUIBIFBIHBIH MTOJIUTPOIA
KepceTKimine tayenaitiri. Ecentep Hemipaepi: 2.83, 2.84, 2.85
Heri3ri opedbuerrep Tizimi OoiibiHma [13] ecenTep KUHAFBIHAH.
JlaGopaTopibIK JKYMBICTBI jkKacayFa JailbiHaanmy(oKy Kypansl [14]
HETI3r1 9/IcOMeTTer1) *KoHe KOChIMIIIA 9/IcOMeT Ti3iM1 OOMBIHIIIA.

14.

Japic 14. I'a3papaarel TacsiManay MpOLECTEPiHIH HIEMEHTAp
KUHETUKAJIBIK TeOpHsichbl. COKTBIFBICYApbIH OpTaIla JKUJITi.
MornekynanapablH epKiH KYPY KOJbI dKOHE OpTallla YaKbIThl, KOJIICHEH
ra3KMHETUKANBIK KUMAChl. 3aT, SHEPTHs, UMITYJIbC TaChIMalaay
nporecTepiHid (U3UKaIbIK MaFbIHACKHL. JKalmbl TackiManaay TeHaeyi.
O3ingik 1udQy3usi, TYTKBIPIBIK, KBUTYOTKI3TIIITIK.

IpakTukanabik cabak 14. bakpuiay 5KyMBICHI

A

3eprxaHaJbIK cabak 14. Bip sKkyMbICTBI TalChIpy KOHE TaFbl Oip KYMBIC
acay MyFaJIIMHIH TarchlpMachl OOMBIHIIA

N | —

15.

Japic 15. Bipixmri xoHe eKiHmmi TeKTi (a3ajblK aybiChiMIap. YiI (ha3aabik
KY#HAiH nuarpaMMacsl. YIITIK HYKTE.

IpakTukanabik cadak 15. bakpiiay ;KYMBICBIHBIH HOTHXKEIEPIiH Tajaay.
Horwxe mbirapy. Arrecranusuiay.

3epTxaHauabIK cabdak ¢ 15. JlaGopaTopusiIbIK XKyMbicTap OOMBIHINA ecer
Oepy. ATTecTanusuiay.

COOK 8. TepmomuHamuKaHBIH eKiHIIl Oactamackl. KalThIMCHI3
nporecTepaeri SHTPONUSHBIH e3repici. W3onapamerpiik
nporecTepieri  3HTponusiHblH  ecimmeci. Kbty  Oepynig




KaWThIMCBI3ABIFEL. Ecentep HoMipinepi:2.25, 2.26, Herisri oneduertep
Ti3imi OoiteiHia [13] ecentep xunHarbiHaH, am Ne 2.9 Heri3ri Ti3im
OoiibiamIa [1] . JlaGopaTopibIK KYMBICTBI jKacayFa JaibIHAATY(OKY
Kypaisl [14]) sxoHe KochIMIIIa 9eOueT Ti3iMi OONbIHIIIA

ApajbIk 0akpuiay 2 15
2 AFbpIMIAFHI ATTECTAIUA 100
EmTuxan 100
BapJbirbl 400
@DaKynbpTET IEKaHbI A.E. laBneroB
OicTeMenik OI0po Teparachl (TOPAUBIMBI) A.T. T'abnynnuna
Kadenpa menrepymrici C.A. bonerenona
Hopickep A.3. AliTkoKaeB
Cemunap cabakTapbl OKBITYIIBLIAP H.Kanacos

K K.Cetimonna
3epTxaHaibIK cabaKTap OKBITYIIBLIAP H.Kanacos

K K.Cetimonna




