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Cocrasurens /: ®axpernauHos UL.A.

PaGouast mporpamMMa IHCHIMIUIMHBI yTBEpXKAeHA Ha 3acenanuu kadeapsl UOudM npoTokoma ot
«21» urons 2018r. Ne 12

JlonoHeHHs U U3MEHEHHS, BHECEHHBIC B Pa00YyI0 MPOrpaMMy JUCIHMIUIMHBI, YTBEP)KICHBI Ha
3acenanuu Kadeapbl ,
npoToKo Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHs U U3MEHEHHs, BHECEHHbBIC B Pa00YyI0 IPOrpaMMy JUCIHIUIMHBI, YTBEPHKICHBI Ha
3acenanuu Kadeapbl ,
npoToKo Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHs U U3MEHEHHs, BHECEHHBIC B Pa00YyI0 MPOrpaMMy JUCIMIUIMHBI, YTBEPIKICHBI HA
3acenaHnuu Kadeapbl ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHs U U3MEHEHHs, BHECEHHbBIC B Pa00YyI0 IPOrpaMMy JUCIMIUIMHBI, YTBEPHKICHBI Ha
3acenaHnuu Kadeapol ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/




Cnucox AOKYMEHTOB U MaTCpHAJI0B

1. IlepeveHp MIAHUPYEMBIX PE3yAbTATOB OOYYEHHUS MO AMCIMILIUHE, COOTHECEHHBIX C 5
IUTAHUPYEMBIMH  PE3yJIbTaTaMU OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl

2. llens 1 MECTO TUCIHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl 6

3. Conepkanne paboueii mporpammbl (00bEM TUCIHMILIMHBI, THIBI M BHABI y4eOHBIX 6
3aHATUH,  y4eOHO-MeToAMYeckoe  00ecleueHHue  CaMOCTOSATENIbLHOW  paboThI
00yJaroImuxcs)

4. ®oHJ OLIEHOYHBIX CPEACTB MO JUCHUTIIIMHE 13
4.1. TlepedueHp KOMIETEHIIMH C yKa3aHMEM JTaroB WX (GopMHpOBaHUsS B mporecce 13
OCBOEHHUsI O0pas3oBaTenbHOU mporpammbl. OmmcaHue TMoOKa3aTeled W KpUTEPHUEB
OILICHMBAHMS KOMIETEHIIUN HA Pa3IMYHBIX ATarnax ux (OpMUPOBAHMS, OMMCAHUE KA
OIICHUBAHMUS
4.2. TunoBble KOHTPOJIbHBIC 3a/JaHMs WM HWHBIE MaTepuaibl, HeoOxomaumble i 14
OIICHKY 3HAHWW, YMEHUI, HABBIKOB U OIBITA JACATEIHHOCTH, XapaKTEPU3YIOIINX TaIlbI
dbopMUpOBaHHS KOMIIETEHIIMI B IMPOLIECCE OCBOEHHUS 00pa30BaTENbHON MPOrpaMMBI.
Meronudyeckue MaTepualbl, OINpEAeSIoNIe MPOLEAyphl OLCHWBAHUS 3HAHUH,
YMEHHH, HaBBIKOB M OIBITa JIEATEIBHOCTH, XapaKTepU3YIOUINX 3Tanbl GopMUpOBaAHUS
KOMIETECHIIUI
4.3. Peiimune-nian oucyuniutnuvl (npu Heodxooumocmu)

5. YuebHOo-MeToanYecKkoe U MHGOPMAIIMOHHOE 00eCTIeYeHNEe JUCITUTITMHBI 26
5.1.TlepeueHb OCHOBHOM | JIOMOJIHUTEIbHON yu4eOHOM JIUTepaTyphl, HEOOXoMuMoOu st 26
OCBOCHUS JUCIUILITUHBI
5.2.1Tlepeuenb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn «HTepHeT» 26
U TIPOTPaMMHOT0 00ecTieueH s, HEOOXOIUMBIX JJIsi OCBOCHUS JUCIUILTAHBI

6. MarepuanbHO-TeXHUYECKas 6a3a, HeoOXxonuMast TUISL ocymecTBieHus 28
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE

1.IlepeyeHb MIAHUPYEMBIX PE3YIHTATOB O0YUCHUS JUCIUILTAHBI
«[ToBepXHOCTHBIE SIBJICHHS U TUCIEPCHBIE CUCTEMBI»
PesynbraTsl 00y4yeHus dopmupyemas [Ipumeuanue

KOMITETEHIIHS (C
yKa3aHHEM KOJ1a)

3HaHUsA 1.3HaTh OCHOBHBIE HOHATHS U CIIOCOOHOCTBIO
COOTHOIIICHUA TepMO,Z[I/IHaMI/IKI/I HCIIOJIB30BAaTh HA
MOBEPXHOCTHBIX SIBJICHHH, MIPAKTUKE COBPEMEHHBIC

MCTOJbI MOJYUYCHUA U OCHOBHBIC | IPCACTABIICHUS O
CBOMCTBaA BBICOKOAUCIICPCHBIX U | BIMAHUHU MHUKPO- U

MHUKPOTETEPOr€HHBIX CUCTEM, HaHO- CTPYKTYpHI Ha

OCHOBBI CTPYKTYpOOOpa30BaHusl | CBOWCTBA MaTepUasoB,
1 CBOMCTBA HX B3aUMOJICUCTBUU C
CTPYKTYPUPOBAHHBIX CHUCTEM,; OKpYKarollleu cpenou,

HOJISIMHU, YaCTHIIAMH U
uznyaenusamu (ITK-6)

2.3HaTh PeoJIOruYecKre U CIOCOOHOCTHIO
JJIEKTPUYECKUE CBOMCTBA BbIOUpATh U IPUMEHSTh
JUCIIEPCHBIX CUCTEM; COOTBETCTBYIOILINE

3aKOHOMEPHOCTH aJCOPOIINHI METO/Ibl MOJICIIUPOBAHUS




BEILIECTB Ha FPaHUIIaX pasjesa
Ppa3IMYHON IPUPOIBI;
3aKOHOMEPHOCTH
MTOBEPXHOCTHBIX SIBJICHUH U
MIPUPOAHBIX SBICHUU U
MIPOU3BOACTBEHHBIX MPOLECCOB
C UX YYaCTHEM.

bu3nIeCcKuX,
XUMHNUYCCKUX U
TEXHOJOTHYECKUX
nporieccos (I[TK-7)

YMenus 1. YMeTp poBOANTE pacueTa CIOCOOHOCTHIO
OCHOBHBIX XapaKTE€PUCTUK HCIIOJIb30BaTh Ha
JTUCTIEPCHBIX CUCTEM I10 TaHHBIM | IPAKTUKE COBPEMEHHBIC
ONTUYECKUX, MOJIEKYJISIPHO- IPEeJICTaBICHUS O
KHMHETUYECKUX U BIIUSTHUU MHUKPO- H
INEKTPOKUHETUYECKMX METOJIOB | HAHO- CTPYKTYpPHI Ha
aHaJIN3a; OCHOBHBIX CBOICTBa MaTepHAIOB,
XapaKTePUCTHUK AUCTIEPCHBIX UX B3aUMO/JICHCTBUH C
CUCTEM I10 TaHHBIM OKpPY’KaIoIleH Cpenon,
ONTUYECKUX, MOJIEKYJISIPHO- MOJISIMU, YaCTULIAMU U
KHMHETUYECKUX U uznyuenusmu ([1K-6)
3IEKTPOKUHETUYECKUX METOJIOB
aHaIM3a,
2. YMeTb u3MepsTh CIOCOOHOCTHIO
pEOoNOTUYECKUE, FTCKTPUUECKUE, | BRIOMPATh U MPUMEHSThH
TEPMOJMHAMHYECKHE U APYTUE | COOTBETCTBYIOIINE
CBOMCTBA TUCIIEPCHBIX CUCTEM, | METOABI MOJICTTUPOBAHUS
MOBEPXHOCTHBIX SIBJICHUN U buznyeckux,
IPOIIECCOB. XUMHYECKHUX U
TEXHOJIOTHYECKHUX
nporieccon (ITK-7)
Biranenus 1. Braners MeTonamu CIIOCOOHOCTBIO
(HaBBIKM / OTIBIT | U3MEPEHUS TIOBEPXHOCTHOTO UCIIOJIb30BaTh Ha
JIeSTEIbHOCTH) HATSDKEHUSI, HAaBbIKAMU pacyeTa | MPaKTHKEe COBPEMEHHBIE

BEJIMYUHBI aJICOPOITIH U
YAEIbHON MTOBEPXHOCTH
agcopOeHTa; M3MEpPEeHHUS
MTOBEPXHOCTHOTO HATSHKEHUS,
HaBBIKAMH PacueTa BEJIUIHHBI
a7IcOpOIU U yIeIbHON
MOBEPXHOCTH a/ICOPOCHTA;

MPEICTABICHHUS O
BJIUSTHUUA MUKPO- U
HaHO- CTPYKTYpHI Ha
CBOICTBa MaTepHAJIOB,
WX B3aUMOJICUCTBUU C
OKpYKarollleu cpenou,
MOJISIMH, YaCTHUIIAMHU 1
uznyaenusmu (ITK-6)

2. Bnagers MeTomaMu
U3MEPCHUS
AIIEKTPOKUHETHIECKOTO
MOTEHIIMAJA, TUCTICPCHOHHOTO
aHaIu3a.

CIIOCOOHOCTBIO
BBIOUPATH M TPUMEHSTh
COOTBETCTBYIOIIHEC
METO/IbI MOJICTUPOBAHUS
buznyecKux,
XUMHUYECKHUX U
TEXHOJIOTHYECKHX
nporieccos (ITK-7)




—uH(popManmH, TomydyeHHOW U3 cetu VIHTepHer, METOJJaMH M  CpPEICTBAaMHU
€CTECTBCHHOHAYYHBIX AUCIUIUIMH JJIs1 PEIIeHHs Mpo(deCcCHOHATBHBIX 3a/1a4.

2. Hejb 1 MeCTO TUCHMILUIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI MPorpaMmbl

Hemsmu aucturuimabl «II0BEpXHOCTHBIC SIBIICHHUS W JAUCIEPCHBIC CHCTEMBI» SIBIISTFOTCS
OCBOCHHME OCHOBHBIX 3aKOHOMEPHOCTEH BIUSHHS pPAa3JIMYHbIX (PAKTOPOB Ha CBOWCTBA H
YCTOMYUBOCTh PEABHBIX JUCIEPCHBIX CHUCTEM, IMPHOOPETCHHWE HABBIKOB I10 HW3MEHCHHIO
PCATBHBIX CUCTEM JIS1 NOCTHUIKCHUS HCOGXOI[I/IMBIX CBOIICTB.

[Tporpamma xypca «II0BepXHOCTHBIC SIBIICHUS] U JUCIIEPCHBIC CHCTEMBI» HaIpaBJIeHa Ha
YCBOCHHUC HC aGCTpaKTHBIX TCOPCTUICCKUX MOJIOKECHUU HaHHOﬁ JAUCHUIUJIMHEBL, 4@ Ha TOJYUCHUC
Oaraxa XUMHUYECKUX 3HAHWW, HEOOXOAMMBIX U MPAKTUYECKOH ACATEIbHOCTH, Ha OBJIAJICHHE
IMOHATHUAMU U KATCTOPUAMU, KOTOPBIC OTPAKAIOTCA B CYHICCTBYIOIINUX XUMHWYCCKUX MPOIECCaX,
Ha (hOPMHUPOBAHKE HABBIKOB 3((HEKTUBHBIX PAIMOHATBHBIX PEIIICHUM.

[IporpaMmMa cocraBieHa Ha OCHOBE [IEJICHHS MaTepuaja [0 COOTBETCTBYIOLIUM
pa3aenam. B mormveckoil mocnemoBaTeIbHOCTH MPEICTABICHBI CICIYIOIINE pa3ieiibl: OOIIe
TMOHATHA WU OIPCACIICHUA JIACHUTUIMHBI, MCTOIbI MOJIYYCHHUA AUCIICPCHBIX CUCTCM, yCTOﬁ‘IHBOCTB
AUCIICPCHBIX CUCTEM, MOJICKYJIIPHO-KUHCTUYCCKUC CBOICTBa AUCTICPCHBIX CUCTECM,
ANEKTPUYECKUE CBOMCTBA TUCIIEPCHBIX CHUCTEM; ONTHYECKHE CBOWCTBA JUCHEPCHBIX CHCTEM;
PCOJIOTHUYCCKUC CBOICTBa AUCTICPCHBIX CUCTCM, I{I/ICHepCHBIe CHUCTEMBI B TCXHOJIOTHH.

3. Conep:xanue padoueii mporpamMmbl (06beM JUCHUIUIMHBI, THNBI H BHABI Y4eOHBIX
3aHATHH, Yy4YeOHO-MeTOoAM4YecKOe olecledyeHHe CAMOCTOSAATEJILHOH  PadoThI
00y4arOIIMXCs)

Coneprxanue paboueii mporpammsl npejacraieHo B [Ipunoxennn Ne 1.

Konuuecmeo uacoslzem yxasvisaemcs 6 coomeemcmeuu ¢ y4eOHbIM HIAAHOM, 3ANOJHAEMCS
OMOENbHO NO KAXCOOU (hopme 0OyUeHus..

4, DoHJ OLIEHOYHBIX CpeacTB MO AMCHHUIIJIUHE.

4.1. IlepeyeHb KOMIIETEHI NI ¢ YKa3aHHEM JTaNoB UX (POPMHPOBaHUs B IIpoLecce
0ocBOeHHs 00pa3oBaTesibHOI mMporpaMmbl. OnMcanue NMoKa3zareJieid 1 KpUTepUeB
OLICHMBAHHS KOMIIETCHIINI HA Pa3JIMYHBIX 3TaNax X (POPMHPOBAHUS, ONIMCAHUE IIKAJI
OLlCHUBAHUSA

Kon u dQopmymupoBka kommereHM CHocOOHOCTBIO MCIOJIB30BaTh HA MPAKTHUKE
COBPECMCHHBIC ITPCACTABJIICHHUA O BJIMAHNUHN MUKPO- 1 HAHO- CTPYKTYPhI HA CBOﬁCTBa MaAaTCpUuaJIOB,
HX B3aMMOJICVICTBUH C OKPYKAIOIIEH CPEAO, ITOJISAMH, yacTUaMu 1 naiyyeHusmu ([1K-6)

Orar, [Inanupyemsle Kputepun orieHnBaHus pe3yabTaToB 00YUEeHUs
YPOBCHB pe3yabTATHI 2 («He 3 5
OCBOCHHS o0yueHHUs yaosieTBopHuT | («YaoBaerBop | 4 («Xoporro») O
KomIieTeH | (mokasaTenu SIBHO») UTEJIHHO) («Ormi0»)

5



1807071 JOCTH>KECHUS
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITETCHITHI)
[lepsriii | 1.3Hath 3Haer Toapko | B menom 3Haer | 3Haer YBepeHHO
JTan OCHOBHBIE 4acTh OCHOBHBIE ONpENETCHUS U | TPUMEHSET
MOHSATUS U OCHOBHBIX MOHSATHUSA U buznueckuit OCHOBHBIE
[Toporos | cooTHOMmIEHNUS MOHATUI U COOTHOUIEHUSI | CMBICT MOHATUA U
18174 TEPMOJMHAMHU | COOTHOLIEHUN | TEPMOJUHAMUK | BEJIMYHUH, COOTHOUIEHU
YPOBEHb | KU TEpMOJIMHAMU u BXOJSIINX B A
MOBEPXHOCTH KU1 MOBEPXHOCTHHI | OCHOBHBIE TEpMOJAMHAM
BIX SIBJICHUH, ITOBEPXHOCTH X SIBJICHUH, MOHATUSA U KU
METO/IbI bIX SIBJICHHI, METO/IbI COOTHOUIEHUsI | MOBEPXHOCTH
MOJIYYEHUS U METOBI MOJIYYEHUS U | TEPMOJAVHAMUK | BIX SIBICHUI,
OCHOBHBIE MOJIYYSHUS U OCHOBHBIE u METO/bI
CBOMCTBA OCHOBHBIE CBOMCTBA MIOBEPXHOCTHBI | IOJIYYEHUS U
BBICOKOJIHCIIE CBOMCTBa BBICOKOJIMCIIED | X SIBJICHUH, OCHOBHBIE
PCHBIX U BBICOKOAMCIIE CHBIX U METO/IbI CBOMCTBA
MHUKpPOTETEPOr PCHBIX U MHUKpPOTETEPOr | MOITYUYEHUS U BBICOKOJMCIIE
€HHBIX MHKPOTETEPOr | €eHHBIX CUCTEM, | OCHOBHBIE PCHBIX U
CHUCTEM, €HHBIX OCHOBBI CBOMCTBa MUKpOTETEPO
OCHOBBI CHUCTEM, CTPYKTYpOOOp | BBICOKOAMCIIED TEHHBIX
CTPYKTYpPOOOp OCHOBBI AQ30BaHMUSI U | CHBIX U CHUCTEM,
a30BaHUS U CTPYKTYpOOOp CBOMICTBA MUKPOTETEPOr OCHOBBI
CBOMCTBa A30BaHUS U | CTPYKTYPUPOB | €HHBIX CHCTEM, | CTPYKTYPOOO
CTPYKTYPHUPOB CBOMCTBA AQHHBIX CHCTEM; | OCHOBBI pa3oBaHUs U
AHHBIX CTPYKTYPHUPOB CTPYKTYpOOOD CBOICTBa
CUCTEM,; AHHBIX a30BaHUS U CTPYKTYPHUPO
CHCTEM,; CBOMCTBA BaHHBIX
CTPYKTYPHUPOB CUCTEM,;
AHHBIX CHCTEM,
Bropoit | 1. YmeTs Ymeer YBepeHHo YMeeT cTaBUTh Ymeet
sTan MPOBOJIUTH HCII0JIb30BaTh MOJIB3YETCS | AKCIIEPUMEHTA | HCIOJIb30BAT
pacuera TOJIBKO 4aCTh OCHOBHBIMM | JIBHYIO 33a4y b [IpaBUjIa
ba3oBbIil | OCHOBHBIX pacuera 3aKOHaAMU MIpU pacuerax pacuera
YPOBEHb | XapaKTEPUCTH OCHOBHBIX pacyera OCHOBHBIX OCHOBHBIX
K JIUCTIEPCHBIX | XapaKTEPUCTH OCHOBHBIX XapaKTEPUCTUK | XapaKTEPHUCT
CUCTEM 110 K JIUCIIEPCHBIX | XapaKTEPUCTUK | JUCTIEPCHBIX UK
JTAHHBIM CHCTEM 10 JTUCIIEPCHBIX | CHUCTEM I10 JIUCTIEPCHBIX
ONTHYECKUX, JTAHHBIM CUCTEM 11O JTAHHBIM CUCTEM 11O
MOJIEKYJIIPHO- | ONTUYECKHUX, JTAHHBIM ONTUYECKHUX, JTAHHBIM
KMHETUYECKUX | MOJIEKYJIIPHO | OINTHYECKHUX, | MOJIEKYJISIPHO- | ONTHYECKUX,
u - MOJIEKYJISIPHO- | KHHETHYECKUX | MOJEKYISIPHO
3JIEKTPOKMHET | KUHETUYECKH | KMHETHYECKHX | U -
WYECKUX X U u ANEKTPOKUHET | KUHETUYECKU
METO/I0B 3JIEKTPOKUHET | DJIEKTPOKHHET | MYECKHUX X U
aHaJIN3a, NYECKUX MYECKHUX METO/IOB 3IEKTPOKUHE
OCHOBHBIX METO/I0B METO/I0B aHaIu3a; THYECKHUX
XapaKTEepUCTH aHaJIn3a; aHaIN3a,; OCHOBHBIX METO/IOB
K JIUCIIEPCHBIX OCHOBHBIX OCHOBHBIX XapaKTEPUCTUK aHaIN3a,




CHUCTEM I10 XapaKTePUCTH | XapaKTEPUCTUK | TUCHEPCHBIX OCHOBHBIX
JTAaHHBIM K JMCTIEPCHBIX | JUCHEPCHBIX | CUCTEM IO XapaKkTepUCT
ONTUYECKHUX, CHUCTEM I10 CHCTEM I10 JTAaHHBIM UK
MOJICKYJISIPHO- JTAaHHBIM JTaHHBIM ONITUYECKHUX, JMCTIEPCHBIX
KMHETUYECKUX | OINTUYECKUX, | OINTHUYECKUX, | MOJEKYJSAPHO- CHCTEM I10
U MOJICKYJISIPHO | MOJEKYJISIPHO- | KHHETUYECKUX JTAaHHBIM
IIEKTPOKUHET - KMHETUYECKUX | U ONTUYECKUX,
UYECKUX KUHETHYECKU u AIIEKTPOKUHET | MOJIEKYJISIPHO
METOJIOB X" ANEKTPOKUHET | HYECKUX -
aHamn3a, AIIEKTPOKHUHET NYECKUX METO/I0B KUHETHYECKU

NYECKUX METOJIOB aHa/N3a, X "
METO/I0B aHan3a, AJIEKTPOKUHE
aHa/N3a, TUYECKUX
METO/I0B
aHaIN3a,
Tperuit | 1. Bnaners He Brnageer Bunaneer HNwmeer HaBbIKK Bunaneer
aTan MeTOoaMH1 HaBbIKaMU HaBbIKaMU U3MEpEeHUs HaBbIKaMU
U3MEpEHUs U3MEpEHUs M3MEpEHUs MOBEPXHOCTHO | HW3MEPEHUs
[ToBbIlIEH | MOBEPXHOCTHO | MOBEPXHOCTH | MOBEPXHOCTHO | I'O HATSKEHHS, | OBEPXHOCTH
HBIN IO HaTSDKEHHUS, oro IO HaTSDKEHHUS, HaBBIKAMU oro
YpOBEHb | HaBBIKaMU HaTSKEHMUS, HaBbIKaMU pacuera HaTSHKCHHUS,
pacueta HaBBIKAMU pacuera BEJIMYMHBI HaBBIKaMU
BEJTMYUHBI pacuera BEJTMYUHBI aacopOuuu u pacuera
ajzcopounu u BEJIMYMHBI ajzcopouuu u yIenbHOM BEJTMYUHBI
yIeTbHOM azcopOuuu u yAETbHOU MOBEPXHOCTU | ajcopOuuu u
MOBEPXHOCTHU yIEIbHOM MOBEPXHOCTHU aIcopOeHTa,; yIenbHOM
azcopOeHTa; MOBEPXHOCTU | aJcOpOeHTa,; U3MEpEeHUs MOBEPXHOCTHU
U3MEpEHUs azicopOeHTa, M3MEpEHUs MOBEPXHOCTHO | a/ICOpOCHTA,
MOBEPXHOCTHO | W3MEpPEHHUs | MOBEPXHOCTHO | IO HATSDKEHMS, | U3MEPEHHS
IO HATSDKEHMs, | MOBEPXHOCTH | IO HATSDKEHUS, HaBBIKAMU MOBEPXHOCTH
HaBbIKaMU oro HaBbIKaMU pacuera oro
pacueta HaTSDKEHUS, pacuera BEJIMYMHBI HATSDKEHHUS,
BEJTMYMHBI HaBbIKaMU BEJTMYMHBI aacopOuuu u HaBbIKaMU
ajzcopouuu u pacueta ajzcopouuu u yIenbHOM pacueta
yIeTbHOU BEJIMYHHBI yAETbHOU MOBEPXHOCTHU BEJTMYMHBI
MMOBEPXHOCTH a7CcoOpOIMu U | TIOBEPXHOCTH azicopOeHTa, azacopOouu u
ancopOeHTa, yIEeTBHOM ancopOeHTa, YIETBHOM
MOBEPXHOCTHU MOBEPXHOCTHU
azicopOeHTa, aicopOeHTa,

Kox wu ¢opmynupoBka komnereHIMH CrocoOHOCTHIO

BLIOUDATH

U TIPUMCHIATH

COOTBETCTBYIOININE METOAbI MOACIHUPOBAHUSA d)I/IBI/ILIeCKI/IX, XUMHUYCCKUX M TEXHOJIOTMYCCKHX

rnporeccon (ITK-7)

Oram,
YpOBEHb
OCBOEHHUS
KOMIIETEH
117071

[Inanupyembie
pe3yabTaThl
o0yJeHus
(mokasarenu
JOCTHUKEHUS
3aJJaHHOTO
YpOBHS

Kputepuu onieHnBaHus pe3ylbTaTOB 00yUEHHS

2 («He
yIIOBJICTBOPHUT
CIIbHO)

3
(«Y moBneTBOp
UTEIILHO)

4 («Xoporo»)

5
(«OTaruHO»)




OCBOCHU

KOMIICTCHIIHIA)
[Tepserit | 1. 3HaTh 3HaeT Tonbko | B menom 3Haer | 3Haer YBepeHHo
sTan peoJIOrn4YecKu 4acTh OCHOBHBIE ONpENIETICHUSI U | TPUMEHSIET
eu OCHOBHBIX MOHATUSA buznueckuit OCHOBHBIE
[ToporoB | anexTpuuecku MOHATUH PEOJIOTHYECKH | CMBICT MOHATHUS
13174 € CBOICTBA PEOJIOTHYECKHU eu PEOJIOTUYECKU | PEOJOTHYECK
YPOBEHb | JTUCIEPCHBIX eun ANEKTPUYECKHUE | X U ue u
CUCTEM,; 3JIEKTPUYECKH CBOICTBA JJIEKTPUYECKH | DIIEKTPHUYECK
3aKOHOMEPHOC € CBOICTBA JUCIIEPCHBIX | X CBOMCTBA ue CBOMCTBA
TH aCOpPOLMU | IUCIEPCHBIX CUCTEM,; JUCIIEPCHBIX JCIIEPCHBIX
BEIIECTB Ha CUCTEM,; 3aKOHOMEPHOC | CHUCTEM; CUCTEM;
rpaHuIax 3aKOHOMEPHO | TH aAcOpOLMH | 3aKOHOMEPHOC | 3aKOHOMEPHO
pasnena CTH BEIIECTB HA | TH aJCOPOIHH CTH
pa3IuuHOM azcopoIuu TpaHUIaX BEIIECTB Ha azicopouu
MPUPO/IBI, BEIIECTB Ha pasznena rpaHuIax BEILIECTB Ha
3aKOHOMEPHOC rpaHUIaxX paznIuyHON | pa3nena rpaHUIaxX
TH paznena MPUPO/IBI, pa3iuyHOI pasnena
MMOBEPXHOCTH pa3IM4YHOMN 3aKOHOMEPHOC | MPUPOJIBI; pa3IMYHON
BIX SIBJICHUM U MIPUPO/JIBI, ™ 3aKOHOMEPHOC MIPUPO/IBI,
MPUPOTHBIX 3aKOHOMEPHO | MMOBEPXHOCTHHI | TH 3aKOHOMEPHO
SIBIICHUU U CTH X SIBJICHUM U | IOBEPXHOCTHBI CTH
MIPOU3BOJCTBE | MOBEPXHOCTH HNPUPOJHBIX | X SIBJICHUU U MTOBEPXHOCTH
HHBIX BIX SIBJICHUU U SIBIICHUU U MIPUPOIHBIX BIX SIBJICHUM
IIPOLIECCOB C MIPUPOJHBIX | MPOU3BOJCTBE | SBJICHUU U Y MIPUPOJHBIX
UX y4aCTHEM. SIBJICHUH 1 HHBIX MIPOU3BOJICTBE SIBJICHUH U
IIPOU3BOJCTBE | MPOILECCOB C | HHBIX MIPOU3BOJICTB
HHBIX UX y4aCTHEM | IIPOLIECCOB C €HHBIX
IIPOLIECCOB C UX y4acCTHEM IIPOLIECCOB C
UX y4acCTHUEM UX y4acCTUEM
Bropoit | 1 Ymers Ymeer YBepeHHo YMeeT cTaBUTh Ymeer
sTan U3MEPAThH HCII0JIb30BaTh MOJIB3YETCSl | IKCIIEPUMEHTA | HCIOJIB30BAT
PEOJIOTUYECKH | TOJIBKO YaCTh OCHOBHBIMM | JIBHYIO 337a4y b
bazoBsiit | e, pEeOoJIOrn4ecKu 3aKOHaAMU IpU pacueTax | PeoJIOrHYecK
YPOBEHb | 3JEKTPUUYECKH e, PEOJIOTUYECKH | OCHOBHBIX ue,
e, ANEKTPUUECKHU e, XapaKTEPUCTHUK | AIEKTPUUECK
TEPMOJIUHAMU e, 3JIEKTPUYECKUE | PEOJIOTUYECKU ue,
YECKHE U TepMOJAMHAMU : e, TEpMOJIMHAM
Ipyrue YECKHE U TEPMOJMHAMH | JIEKTPUYECKUE | HMYECKHUE U
CBOMCTBA Apyrue YecKue u , Apyrue
JIACTIEPCHBIX CBOMCTBA Ipyrue TEpMOJIMHAMU CBOICTBA
CHUCTEM, JIUCTIEPCHBIX CBOICTBa YECKHE U JIUCTIEPCHBIX
MTOBEPXHOCTH CHUCTEM, JTUCIEPCHBIX | Ipyrue CHUCTEM,
bIX SIBJICHUM U | MOBEPXHOCTH CHUCTEM, CBOICTBA TIOBEPXHOCTH
IIPOLIECCOB. BIX SIBJICHUM U | IOBEPXHOCTHBI | JUCHEPCHBIX BIX SBJICHUU
MPOLIECCOB. X SIBIGHUU U | CUCTEM, Y TIPOLIECCOB.
IIPOLIECCOB. | MIOBEPXHOCTHBI
X SIBICHUU U
IIPOLIECCOB.
Tperuit | 1. Bnaners He Bnageer Bnaneer HMeeTt HaBBIKUK Bnaneer
JTan METOAMH HaBbIKAMH HaBbIKAMH M3MEPEHUS HaBbIKAMH




U3MEpEHUS U3MEpEHUS U3MEpEeHUs ANEKTPOKUHET | H3MEPEHUS
[ToBbIIIEH | ANMEKTPOKUHET | ANEKTPOKUHET | SJIEKTPOKUHET NYECKOT0 3IEKTPOKUHE
HBIH UYECKOTO UYECKOTO UYECKOT0 NoTeHLuana, TUYECKOTO
YpOBEHb | MOTEHIIMANA, MoTeHIMazla, NOTeHIMaNa, | JAUCIEPCUOHHO | MOTEHLHUana,
JUCTIEPCUOHHO | AUCIEPCUOHH | JUCHEPCHOHHO | IO aHalIM3a. | JUCHEPCUOHH
ro aHajausa. Oro aHaJIN3a. ro aHajausa. Oro aHaJIN3a.

4.2 TunoBbie KOHTPOJIbHbIE 32aHUS WU HHbIE MATEPUAJTbI HEOOX0ANUMBIE ISl OLIEHKH
3HaHuii, yMmennii. HaBbikoB

Bomnpocsl 1u1st 3k3amMeHa

Knaccudukanmst aucriepcHbIX CHUCTEM. 3HA4YCHHE KOJUIOMJIHOW XHMHH B TIPUPOJE |
HapOJHOM XO35MCTBE.

[ToBepXHOCTHOE HATSHDKEHHE KaK Mepa CBOOOTHOM IMOBEpXHOCTH. YpaBHeHue [mOOca-
I'enpmroneia [uisi MOBEPXHOCTHOM »Hepruu. bonpmioit 3amac cBOOOAHON IMOBEPXHOCTHOM
SHEPIMH Y AUCHEPCHBIX CUCTEM U MX NMPUHUIUIHAAIBHAS TEPMOJANHAMUYECKAsE HEPAaBHOMEPHOCTb.

[ToBepxHOCTh JKHUIKOCTB-TA3 U KUAKOCTb-)KUJIKOCTb. [lOBEpXHOCTHOE HAaTsKEHUE
pacTtBOpoB. AncopOmusi TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, ypaBHeHHe [mOOca, BBIBOJ M
ananu3. [Ipasmio Tpay0e.

VcnoBue pactekanua okuakocre. Koresuss w  agresusi. CTpoeHHME U CBOMCTBA
a/JIcCOpOIIMOHHBIX cJI0eB. ['a3000pa3Hble M KOHAECHCHUpPOBaHHbIE MOHOCIOH. Bechl Jlenrmiopa.
Opuenranusa AUQUIBHBIX MOJEKYT MeXAy ¢azamu. AncopOuus Ha TpaHUIE pa3felia TBepIoe
TeNno—Ta3. DMIHMPUYECKOE YpaBHEHHE HW30TEPMBI aacopOruu. Teopuss MOHOMOJIEKYISPHOU
azcop6Omuu. BeiBon n ananm3 ypaBHeHus JIsurmiopa. Teopusi mOJIUMOIEKYISIPHONW acopOIuH.
Xapakrepuctudeckass kpusas. [Ipumenenue ypaBHenuss bBOT i onpenenenus miomanu
MTOBEPXHOCTH aJICOPOECHTA.

[MoTenumansHass Teopust aacopOUMU W Teopuss OOBEMHOTO 3aMOJHEHUS MHUKPOIIOp
M.M.Jlyoununa. Ypasaenue agacopomuun TO3M.

ArperaTuBHasi ¥ CEIMMEHTAIMOHHAs (KMHETHUYECKAs) YCTOHYUBOCTD JUCIICPCHBIX CHCTEM.
Pounb cTabunuzaropa B mporecce noxy4eHus TUCIEPCHBIX CUCTEM.

[TonydeHne MUCHEPCHBIX CHCTEM METOAaMU (PU3MYECKON M XMUMHYECKOW KOHICHCAIIHH.
MexaHu3M W KHHETHMKAa TIpolecca KOHJeHcauu. I[Ipumepbl XUMHYECKON KOHIEHCAIINH,
bopMyITBI MUTIEIL.

BbpoyHoBckoe paBuxkeHue, ero TemioBas mnpuponaa. CpenHuit caBur. DOayKTyauuu
IJIOTHOCTH B KoJulougHOM pactBope. Juddysus. BeiBox ypaBHeHus OWHINTEHHA s
koopduuuenta auddysuu. CBa3b MEXIY CPEIHUM CIOBUTOM U KOd(pduuueHToM nudy3u.
CenumenTtarmonHo-aud G y3noHHoe paBHOBecue; ypaBHeHue Jlammaca-Ileppena. CenumenTtanus.
OCHOBBI CEIMMEHTAIMOHHOTO aHAIK3a. Y IbTpalleHTpu]yrupoBaHue.

DJIEKTPOKHHETHYECKHE SIBICHUS (3JIEKTPOGOpE3, IEKTPOOCMOC). DICKTPOKUHETHUCCKHIMA
MOTEHIUAI.

dopma 3K3aMEHALMOHHBIX OUJIETOB

@axkynbreT MHXKEHEPHBIN
Kadenpa nmxenepHoit Gpuznku u GU3NKHA MaTepUAIOB

DK3AMEHAILIMOHHBIN BUJIET Ne_ 1
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Hanpasnenne MarepuanoBeieHUE U TEXHOJIOIMS MAaTEPUAIIOB
[Tpoduns KoncTpynpoBanue u mporu3BOACTBO U3ACIUNA U3 KOMIIO3UIIMOHHBIX MaTepHAJIOB
1 Knaccudukanus TUCIIEpCHBIX CHCTEM.
2 Kore3us u aare3usi. CTpoeHHE U CBOWCTBA aJIF€3MOHHBIX CIIOCB
VYTBepxIeHO Ha 3aceJaHiH Kadeapbl gpotokoan Ne

3aBeayronuii kadenpoit

flara)

([moamuce) @1.0.)

dopma 3K3aMeHAIMOHHOTO OmIeTa

MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepannn

deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbLHOE YUPEIKICHUE BBICIIIETO

o0Opa3oBaHUs
«balKupCKUil TOCYapCTBEHHBIN YHUBEPCUTET

®dakynpreT MHX)KEeHepHbIN
Kadenpa nmxenepHoii Gpu3uku 1 GU3NKN MaTEpUAIOB

DK3AMEHAIIMOHHBIN BUJIET Ne_2
1o JucuuIuInHe «II0BEpXHOCTHBIE SIBICHUS U JUCIIEPCHBIE CUCTEMBI»

Hanpasnenne MarepuanoBeieHUE U TEXHOJIOIMS MaTEpPUAIIOB
[Tpoduns KoncTpynpoBanue u mporu3BOACTBO U3ACINUNA U3 KOMIIO3UIIMOHHBIX MaTepHAJIOB

1.

2.

3asenyromuii kadenpoit [llasxmeror V.111.

[ToBepxHOCTHOE HATSKEHHE PAacTBOPOB. AJCOPOLIKS MOBEPXHOCTHO-aKTUBHBIX BEILECTB.
bpoyHoBCcKkoe nBukEHUE

DIJIEKTPOKMHETUYECKHUE SIBIICHUS. DJIIEKTPOKUHETHUECKUIM MOTEHIIUAJ. Y TBEPKIICHO HA
3acenaHuu Kadeapol gporokos Ne

flara)

[mommucy) AU1.0.)

[TepeBon ouenku n3 100-0ampHON B MATHOAIBHYIO IPOU3BOJUTCA CIEAYIOUIMM 00pa3oM:
- orinaHo —oT 8010 1106ammoB (Bkiaovas 10 moompuTenbHBIX OaIOB);
- xopomo —ot 6010 79 6amios,;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 6amos,;
- HEYJIOBJIETBOPUTEILHO — MeHee 45 6alioB.

[IprMepHBIEe KPUTEPUH OIICHMBAaHHMS OTBETa Ha JK3aMeHe (TOJNBKO ISl TeX, KTO YYHTCS C
HUCIIOJIB30BAHUEM MOﬂynBHO-peﬁTHHFOBOﬁ CHUCTCEMBI 06yquI/151 U OICHKH YCIICBACMOCTU
CTY/ICHTOB):

Kputepuu ouenku (B 6a11ax):
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- 25-30 6aJIJI0B BBICTABIISIETCS CTY/ACHTY, €CITU CTYIEHT J1aJ MOJIHbIE, pa3BEPHYThIC OTBETHI
Ha BCE TEOPETUYECKHE BONPOCHI OMIIeTa, NPOAEMOHCTPUPOBAT 3HAHHWE (YHKIHMOHAIBHBIX
BO3MO)XHOCTEM, TEPMHHOJIOTMH, OCHOBHBIX 3JIEMEHTOB, YMEHHME IPUMEHATh TEOPETHUECKUE
3HAHUS IPU BBHINOJIHEHUM NPAaKTU4eCKUX 3afaHuil. CTyneHT 0e3 3aTpyAHEHUH OTBETWI Ha BCe
JIOTIOJTHUTENbHBIE BOMpochl. IlpakTudeckas dacTh paOOTHI BBHINOJHEHA IOJHOCTBIO 0€3
HETOYHOCTEH U OIMNOOK;

- 17-24 0ayul0B BBICTABISETCA CTYNEHTY, €CJIM CTYIEHT pacKpbul B OCHOBHOM
TEOPETUYECKHE BONPOCHI, OJTHAKO JOMYLICHbl HETOUHOCTU B ONPEEICHUM OCHOBHBIX MOHSTHUI.
[Ipu oTBeTe Ha JOMOJHUTENBHBIE BOMPOCHI JIOMYIIEHB HEOOJbIINE HETOYHOCTH. [lpu
BBINTOJIHEHUH MTPAKTUYECKON YacTH pabOThI JOMYIIEHBI HECYILIECTBEHHbIE OIINOKH;

- 10-16 6a1710B BBICTABIISICTCS CTYACHTY, €CIH MPHU OTBETE Ha TEOPETUYECKHUE BOIPOCHI
CTYAECHTOM JIONYILEHO HECKOJIBKO CYLIECTBEHHBIX OIIMOOK B TOJKOBAaHMM OCHOBHBIX IOHSATHM.
Jloruka M TOJHOTa OTBETa CTPAJAIOT 3aMETHBIMU H3bSHAMH. 3aMETHBI NpoOenbl B 3HAHHUH
OCHOBHBIX MeETOZI0B. TeopeTuueckue BONPOCH B LEJIOM H3JI0XKEHbl JOCTAaTOYHO, HO C
IpoIycKaMu MaTepuaina. MiMeroTcs npuHIMIIHaNbHbIe ONIMOKY B JIOTUKE TIOCTPOCHUSI OTBETA Ha
Bornpoc. CTyAEeHT He pelnl 3ajjady WIKA IPU PELIEHUN JTOMYIIEHbl IpyOble OLINOKH;

- 1-10 0anji0oB BBICTABIAETCS CTYACHTY, €CIM OTBET Ha TEOPETHUECKUE BOIPOCHI
CBU/IETEJICTBYET O HEIIOHUMAaHUM M KpaiHe HEMOJHOM 3HAHWU OCHOBHBIX NMOHATUN U METOJIOB.
OOHapyXUBaeTCsl OTCYTCTBHE HAaBBIKOB MPUMEHEHUS TEOPETUYECKUX 3HAHWW NPU BBINOJHECHUH
NPaKTU4YeCKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTb HU Ha OJIMH JIOMOJIHUTEIbHBIN BOIIPOC.

TecToBbIE 3aJaHUA MO JUCHUILINHE
Bapuanr 1

|. JlucnepcHast cucrema, B KOTOpPOW  jaucmepcHas ¢a3a - TBEpIO€ BENIECTBO, a
JMCIIEPCHOHHAS Cpelia - )KUIKOCTh, Ha3bIBACTCS:

1) smyabcueii; 2)asposzonem; 3) remeMm; 4) CycneH3ueH; 5)meHoid.

[I. Kakoe u3 BemiecTB OyJer Jiydiie M3BJIEKaThes (acopOMpOBATHCS) aKTUBUPOBAHHBIM
yIJIeM, €CIH B BOJIC PACTBOPEHHBI:

1) anretoH; 2) ykcycHas Kuciota; 3) anuwius; 4) atanon; 5) 6enzon?

[ll. Kakoe u3 yTBep:kJ1eHUI ABISAETCS NPABUIbHBIM!

1) OoBEepXHOCTHO-akTUBHBIE BeriectBa ([IAB) HakamIuBarOTCS Ha IMOBEPXHOCTH
pacTBopa, He MEHsISl €ro MOBEPXHOCTHOE HATSKEHUE,

2) [TAB nakarummBaroTcs B IIyOMHE pacTBOpa, MOHIKAsl IPH ATOM MOBEPXHOCTHOE
HATSKCHUE;

3) I[TAB HakamiMBalOTCS Ha TOBEPXHOCTHM pacTBOpa, IMOBbIIAS MPH ITOM
MOBEPXHOCTHOE HATSKEHUE,

4) I[TAB HakamiMBarOTCSi Ha IOBEPXHOCTH pacTBOpa, TMOHKXKAsA TPU  ITOM
MOBEPXHOCTHOE HATSKEHUE,

5) [TAB nHakamauBaroTCs B IIIyOMHE pacTBOpPA, MOBBIIIAS TPU 3TOM MTOBEPXHOCTHOE
HaTsKCHUC.

IV. Kakoii u3 31eKTpoiauToB ObicTpee pa3pymut 306 Aly Sz onydeHHbIH B U30bITKEe H)
1) NaNOs; 2) CaCl; 3) K3CrOgj; 4) Fe Chk; 5) NiSQ?

V. TIlporecc mnepeMerieHus: >KUAKON (a3bl B DICKTPUYECKOM TIOJ€ K OJHOMY W3
3JIEKTPOJIOB HA3BIBAIOT :

1) muddysueit; 2) anekrpoocMocoM ; 3) 3eKTPodhope3oMm;

4) cemUMEHTAIUCH; 5) AIIEKTPOKOAryIIAIUCH.
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VI. Kakoe 13 CBOICTB HE XapaKTepHO [l UCTUHHBIX PAcTBOPOB MOJIUMEPOB:
1) Gosblas MOBEpXHOCTHAS SHEPTHs; 2) HaOyxaHHe; 3) TOMOTEHHOCTB,
4) TepMOAMHAMHUYECKas YCTOWYMBOCTH, 5)CIOCOOHOCTH K IHAITN3Y?

VIl. CuHepesnc —3To mporiecc, MPOTEKAIIINKA B CIISTYIOIICH TUCTIEPCHON CUCTEME:!
1) asposzone; 2) nene; 3) cryaHe; 4)pa30aBICHHOM PacTBOPE BHICOKOMOJIEKYISIPHOTO
coeMHEeHus; 5) smynbcHu.

Bapuaur 2

|. BemecTBO, Ha TIOBEPXHOCTH KOTOPOTO MOTYT HAKAIUTHBATHCS Pa3MYHbIe KOMIIOHEHTHI,
3TO —
1) ancopbar; 2) amcopotus; 3) aacopOent; 4) copotus; 5) abpas3us.

[I. Metox mony4deHHst KOJUIOUIHBIX PACTBOPOB (30JI€i) MyTeM YKPYITHEHUS MEJIKUX YaCTHI]
—970:

1) mucnieprupoBanue; 2) menTH3anus; 3) KoalepBaIus,

4) xoHaeHcaius; 5) xoaryssims.

[ll. ducnepcHast cuctema, B KOTOpOoi nucrnepcHas (asa - ras, a AUCHEPCUOHHAs cpefa -
KHUJIKOCTb, HA3bIBACTCSL:
1) smynbcueii; 2)asposoinem; 3) renem; 4) cycneH3uel; 5)ImeHOi.

V. C moBblllIeHHEM KOHLEHTpAUU 00aBIsSEMOT0 K 30JII0 3JIEKTPOJIUTA
TOJIIITMHA TBOMHOTO AekTprudeckoro ciost (JIDC) ero yacTui HauHeT:

1) yBeIMunBaTHCS,

2) yMEHbIIAThCS,

3) HE HM3MEHHTCH,

4) cHavyaJia YBEJIMYMBATHCS, & TOTOM YMEHbBIIATHCS;

5) cHayasia yMEHBIIAThCS, @ IOTOM YBEIHYUBATHCS.

V. KakoianekTpoauT-KoaryasHT ObICTpee pa3pyLIHT 3016 ZN S,MOTy4YeHHBIA B H30bITKE
Zn Cl 3
1) NH;NO3;; 2) NaCl; 3)K:S; 4) NagPOy; 5) FeClz ?

V |. Tpoumecc mepememnieHuss TBepaod (a3bl B IJICKTPUUECKOM IM0J€ K OJHOMY H3
3JIEKTPO/IOB HA3bIBAIOT:

1) muddy3uei;

2) ceMMEHTAIIHEH;

3) anekTpodope3om;

4) 371eKTPOOCMOCOM;

5) anekTpokoarysiuen.

VIl. Kakomy sIBIE€HUIO COOTBETCTBYET ONPEICIICHUE <BBIJCICHUE BHICOKOMOJIEKYIISIPHOTO
COEIMHEHUS U3 pacTBOPA MOJ| BIUSHUEM JIEKTPOIUTA HA3bIBACTCSI»:

1) cuHepesucowm;

2) nenTH3anuei;

3)  CcomoOMIM3aIKCH;

4) KoaryIsIuei;
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5) BbIcaTMBaHUEM?
Bapuant 3

I.  JlucmepcHast cucrema, B KOTOpOW M JucrepcHas (asa, ¥ JUCIEPCHOHHAs cpela -
KUJKOCTH, Ha3bIBA€TCA.
1) asposzonem; 2)smynbcueit; 3) remem; 4) cycneHsuei; 5)meHOi.

Il. BemectBO, Ha TOBEPXHOCTH KOTOPOTO MOTYT HAKAaIUIMBATHCS —Pa3lINUHbIE
KOMIIOHCHTHI, HA3bIBACTCH .
1) agcopbar; 2) agcopotus; 3) abpasus; 4) copOtuB; 5) amcopOeHT.

lll. Meron monydeHHsI KOJUIOMIHBIX PAacTBOPOB (301€ii) myTeM APOOJIEHUS KPYITHBIX
YaCTHUI[ —OTO.

1) mucnieprupoBanue; 2) ceauMeHTanus; 3) KoalepBaIus;

4) xoHaeHcaiys;, 5) xoaryJsims.

IV. Kakoiil 13 37eKTpOIUTOB IpU KOAryJsIUK ObICTpee pa3pyuT 301k Agl, momyueHHbIi
B n30bITKe AgNO3:

1) KCl; 2) KNOs 3) NaPOy 4) K:S; 5) NHNO; ?

V. Tlpu yMEHBIICHUY pagnyca YacTUI] 30Jis1 B 3 paza €ro OCMOTHYECKOE JIaBIICHHUE!
1) ymenpmmtcs B 3 pasa; 2) He U3MEHHTCS; 3) YBEIUUUTCS B 27 pas;
4) ymenpmutcs B 27 pa3; 5) ymenbimtes B 3 pasa.

VI. Ilpu BBeneHnu Oenka B BOAHBIM pACTBOP €T0 TMOBEPXHOCTHOE HATSIKCHHE:
1) YMEHBIIUTCS; 2) YBEIUYUTCS; 3) YBEIHUYUTCS B 2 pasa;
4) YMEHBIIUTCSA B 2 pa3a; 5)He u3MEHUTCS.

VIl. Kakoe 13 CBOMCTB HE XapaKTEPHO JJIsI UCTUHHBIX PACTBOPOB IMOJUMEPOB:
1) TepMomuHaMHUYeCKasi yCTOHUMBOCTD; 2) HaOyxaHue; 3) TOMOTEHHOCTD;,
4) Gosbliiasi TOBEPXHOCTHAS SHEPTHS, 5) CIIOCOOHOCTDH K JHATH3Y?

Bapuanr 4

|. YkaxuTe NoJspHBINA aJICOPOCHT B PSIY CIEAYIONINX BEIIECTB:

1) rnuHa; 2) NOpONIOK Kakao; 3) caxa; 4) MmoIuCTUPOIT,

5) akTUBHPOBAHHBII YTOJIb.

[I. HucnepcHast cuctema, B KOTOPOM W AucrepcHas (aza, U OHUCIIEPCUOHHAs cCpena -
KUJKOCTH, HA3bIBACTCS:

1) asposzonem; 2)smynbcueii; 3) remem; 4) cycneHsuei; 5)meHOi.

lll. Ipu couBanum  pasbaBmeHHbsix pactBopoB NH;Cl uw AgNO; obpasyercs
KOJIJIOUHBIHN pacTBOp (TUAPO30JIb) CICAYIONICTO BEIISCTRA!

1) NH4OH; 2)HCI; 3) NHNOs; 4) AgCl; 5) NHCI.

IV. H3MeHHUTCS M U BO CKOJIbKO pa3 OCMOTHYECKOE JABJICHHE 30751, €CIIU PaJUyC €ro
YacTHUIl yBEJIUYUTCS B 3 pasa:
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1) HEe U3MEHUTCS; 2) yMeHbInUTcs B 9 pa3; 3) yMmeHbluTCs B 27 pas; 4)
yBenuuuTcs B 27 pa3; 5) yBenuuntcs B 9 pas.

V. K kakoMy THIy SMYJICHI MOKHO OTHECTH MAalOHE3 C COJIEPIKaHHEM
xupa 67%:

1) «BO/A B Maclie», 2) &acjio B BOAEC», 3) ®aciio B Macie,
4) «®@oya B BoJie»; 5) cpeu MpesIoKEHHBIX BEPHOTO OTBETA HET.

VI. Ha3oBute mpomecc, TMNPHUCYIIUA TOIBKO PAcTBOPaM  BBICOKOMOJICKYJISIPHBIX
COCTUHEHUH.

1) cenumentanus; 2) nuddysus; 3)menTH3ALUS,

4) nabyxanue; 5)Koarysius.

VII. U3zosnektpuueckas touka (MIT) xumotpuncuna cocrasisger 8,6.Kak moBemyt ceds
MOJIEKYJIBI 3TOTO Oelika B PacTBOPE MPHU HAIOKEHHUH SIEKTPUUYECKOTO TIOJS, €CITU BOJOPOIHBIN
nokasarenb cpeasl pH pasen 7,8:

1) OCTaHyTCSI HEMOJBMKHBIMK, 2) TpH dJeKTpodopese OyayT mnepeMeniarbes K
aHofy; 3) mpu 3aekTpodopese OyAyT mepeMenarbes K Katoay, 4) cpeau NpeioKEeHHBIX
BEPHOTO OTBETA HET;5) OyAyT y4acTBOBAaTh B HHTEHCHBHOM OPOYHOBCKOM JIBH)KECHUH.

Bapuant 5

|. JlucriepcHast cucteMa, B KOTOPO# aucriepcHast (aza — *KHUAKOCTh, a JAMCIIEPCHOHHAS
cpena - ra3, Ha3bIBACTCS:
1) smynbcueit; 2) asposonem; 3) renem; 4) cycreHsueit; 5) meHoi.

[l. YkaxuTte ruapouibHBINA aacOpOSHT B PSAAY CIASAYIOIIHNX BEIIECTB:

1) akTUBUpPOBAHHBIN YroJyib; 2)MOPOIIOK KaKao; 3) TJIHHA,

4) caxa;  5)MOIMCTHPOIL.

[ll. Meron momy4deHMs] KOJJIOMJIHBIX PacTBOPOB IIyT€M YKPYNHEHHS MEJIKHX YacTHIL
HAa3bIBAIOT.

1) nentuzanmeii; 2)comoOunu3aiuei; 3)KOHIACHCALUEH;

4) nucnieprupoBaHueM; 5)CHHEPE3UCOM.

V. [Tpu BBeieHUH MBLTA B BOJHBIE PACTBOPHI IIOBEPXHOCTHOE HATSHKCHHE!
1) HE M3MEHAETCS; 2) MOHMWKAETCSA; 3)IOBBIIIACTCS;
4) ycunuBaetcst; 5) komedmeTcs.

V. JUIsl KOJUTOMIHBIX YAaCTHII, TOJYYEHHBIX B PE3YIbTATE XMMHUYECKON PEAKIIMH:
H,SO,+ Ca (OH} — CaSQ + H,;0,
(136.)

KOAryJIMPYIOIIUM JCHCTBHEM 00JIaIal0T YaCTHIIbI:
1) anuoHBI, 2)HeHTpaIbHBIC MOJEKYIIBI, 3)PaIUKaIbI;
4) KaTHOHBI; 5)KOMIUIEKCHBIC HOHBI.

VI. IIpouecc BelieneHUs BBICOKOMOJIEKYJIIPHOIO COEAUHEHUS U3 BOJAHOIO pacTBOpa
B 0CAJIOK IO ICHCTBHEM KOHIIEHTPUPOBAHHBIX PACTBOPOB COJICH HAa3bIBACTCS:

1) comoOunu3anueii; 2) TUKCOTpomuel; 3)CHHEPE3UCOM;

4) nentuzaiueit; 5)BeICATMBaHUEM.
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VII. M3oanektpuueckas Touka (MOT) Oenka anpbOymuHa cocraBisier 4,8.Kak nosemyt
cebst MoJeKynabl anbOyMHHAa B pPacTBOpe MpPH HAJNOXKEHUU DIEKTPHUUECKOTro TOJs, €clu
BOJIOPOJIHBIN TTOKa3aTeNb cpenbl PH paBen 5,8:

1) OCTaHYyTCSl HEMOABIKHBIMHU, 2) Tpu syekTpodopese OyayT NepeMemaThes K
anoxay; 3) mpu snekTpodopese OyayT mepeMemarbcs K Katony, — 4) cpelu MpPUBEICHHBIX
BEPHOTO OTBETAa HET; 5) OyAyT y4acTBOBAaTh B MHTEHCHBHOM OPOYHOBCKOM JIBH)KCHUH.

Bapuanr 6

|. lucniepcHast cucrema, B KOTOpPO#l jaucriepcHas (asa - ras, a JAUCIIEPCHOHHAS cpelaa —
TBEPOC BEIIECTBO, HA3bIBACTCS:
1) reneMm; 2)smynbcueit; 3)asposoneM; 4) meHo#; 5) cycneH3HeH.

[I. KommvecTtBo  ajcopOMpOBaHHOTO Ha TOBEPXHOCTH  BEIIECTBA C IOBBIIICHHEM
TeMIEepaTypsl:

1) moBeicuTCS; 2) MOHU3UTCS; 3)OyaeT KoneOaThes;

4) He u3MeHHTCs; 5) Oyaer 3aBUCETh OT MPUCYTCTBUS IIPHMECEH.

[ll. Meron momy4eHMs] KOJJIOMJIHBIX PacTBOPOB IIyT€M YKPYNHEHHS MEJIKHX YacTHIL
Ha3bIBAETCS!

1) menTu3anueii; 2) THKCOTpomuel; 3) KOHICHCalneH;

4) nucneprupoBaHueM; 5) CHHEPE3HCOM.

IV. HauMeHbIIH# TOPOr KOAry/ISIHH IS 307151 C TMOJOXKHUTEIBHBIM 3apsIoM 4acTHIl (Ipu
NPOYMX PaBHBIX YCIIOBHSX) UMEET CIICAYIOIINI IEKTPOIIUT:

1) (NH4)2SO4 2) NasPO4 3) Mg SQ;

4) Fe (NQ)z; 5) NacCl.

V. Ipu BBeeHNMHU Oe€NKa B BOAHBIM PACTBOP €ro MOBEPXHOCTHOE HATSKEHHE:
1) HE M3MEHHUTCS, 2) MOHU3UTCS, 3) MOBBICHTCS,
4) noBeIcUTCS B 2 pa3a; 5)0yner konedaThes.

VI. BelcanuBaHue —npoliecc, IpOTEKAOMNN B CIEAYIOLIEN CUCTEME:!
1) mene; 2) B KOJUIOMIHOM pacTBope; 3)CTYIHE,

4) aspo3soine; 5)pacTBOpe BHICOKOMOJICKYIISIPHOTO COCTUHEHUS.

VII. Kakyio maccy Boasl morinotut 0,1 Kr jkenaTHHBI, €CIM  CTEeNeHb HaOyXaHHs 3TOTO
oenka pasHa 300% :

1) 0,2kr; 2) 0,%r; 3)0,4kr; 4) 0,6kr; 5) 3,kr?

Bapuaunr 7

. JlucnepchHasi cucrema, B KOTOpOW  mucrepcHas ¢a3a — TBEpAOE BEIIECTBO, a
JIMCIICPCHOHHAs Cpejia —ra3, Ha3bIBAaCTCs:

1) reneMm; 2)smynbeueit; 3)asposoneM; 3) cycneHsuei; 5) meHoid.

[I. TIpum agcop6iuu U3 pacTBopa agcopOaT HaXOAUTCS :

1) na mHe cocyaa; 2) Ha CTEHKax coCyaa; 3)BHYTPH ajcoOpOCHTa;
4) Ha TOBEPXHOCTH afcopOeHTa; 5) BHYTpH pacTBOpA.
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[ll.  Kakoii u3 MOpPOIMIKOB MOXET 00pa3oBaTh B BOJIE€ arperaTHBHO YCTOWYUBYIO
CYCIICH3UIO:
1) caxaposa; 2) rpeuHeBblil nponen; 3) caxa, 4) men; 5) cepa.
V. Meron mosydeHus] KOJUIOWIHBIX PACTBOPOB MyTeM APOOJICHHS KPYIMHBIX YacCTHI
Ha3bIBACTCS:
1) axgresmeii; 2) koarepsaieii; 3)KOHICHCAIIUCH;
4) TukcoTponuel; 5) aucrneprupoBaHUEM.
V. HauMmeHbIIHHA MOPOT KOATYJISAIUH IS 30J11 C OTPHIATSIBHBIM 3apsaoM YacTull (mpu
NPOYMX PaBHBIX YCIIOBHSX) UMEET CICAYIOIINI IEKTPOIIUT:
1) (NH4)2SO4 2) NagPOg4 3) Mg SQ;
4) Fe (NQ)s; 5) NacCl.

VI. Kakoe 13 onTH4eckux CBOMCTB HanOOJIee XapaKTepHO JUIs SMYJIbCHA:
1) nornomenue (abcopOums) cBeta;, 2) OTpakeHUE CBETA,
3) paccesinue cBeta; 4) paccesHUE U MOMIIOIIEHKE; 5) MPOX0kKIACHUE CBETA.

VII. Tlpomecc BblfeneHus Oenka W3 pacTBOpa MOM JEHCTBHEM KOHIICHTPUPOBAHHBIX
pacTBOPOB COJIeH HA3BIBACTCS:

1) comobunu3zanweii; 2) nentusanueii; 3) THKCOTPOIHEH;
4) BbICcaIMBaHUEM; 5) CHHEPE3UCOM.

Bapuant 8

l. JlucniepcHas cucTeMa, B KOTOpOM  aucrepcHas ¢a3a — TBEpIOE BEIIECTBO, a
JMCIIEPCHOHHAS CPEJla -KUIKOCTh, Ha3bIBAETCH
1) refeM; 2)sMyinbcueit; 3)aspososieM; 3) cycrneH3Wel; 5) meHowu.

[I.  KomuuectBO  aacopOMpOBaHHOTO Ha IOBEPXHOCTH  BEIIECTBA C IOHUKECHHUEM

TEMITEPaTYphI:
1) moBeicuTCs; 2) moHU3UTCS; 3)OyaeT KoneOaThes;
4) He uaMeHHTCS; 5) OyIeT 3aBUCETh OT MPUCYTCTBUS IPUMECEH.

[ll. Meron monydeHUs] KOJUIOMIHBIX PACTBOPOB IMyTE€M YKPYIMHCHHS MEIKHX YaCTHI[
Ha3bIBACTCS.

1) nenTu3anueit; 2) koameppanuei; 3) KOHACHCAIMEH;

4) nucnieprupoBaHueM; 5) COMOOMITN3AIUCH.

IV. JI7st KOJUTOMIHBIX YaCTHII, IIOJYYEHHBIX B PE3YJIbTATE XUMUIECKOM PEAKIHH:
K5O, + Ca (OH) — CaSQ + H0,
ui0.)
KOaryJupyroIIuM JIeHCTBHEM 001aaf0T YaCTHIBL
1) anuoHbI;, 2)HeHTpalIbHBIC MOJCKYIIbI;, 3)paauKabl,
4) KaTHOHBI; 5) KOMIUIEKCHBIE HOHBI.

V. [Ilpu BBeageHHH MbLIa B BOJHBIE PACTBOPHI TOBEPXHOCTHOE HATSKEHUE B CHCTEME:!

1) He usMeHUTCS; 2)yBEIUUYHUTCS; 3)YBEIMYHUTCS B JIBA Pa3a;
4) yMeHBIIUTCS; 5) TOCTUTHET MAKCUMAJIbHOTO 3HAUCHHUS.

VI. BelcanuBanue —nporiecc, IpOTEKAOMUN B CIEAYIOLIEN CUCTEME:!
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1) mene; 2) crymHe; 3) pacTBOpPE BBICOKOMOJICKYISIPHOTO coeauHeHus; 4) B
KOJUIOMTHOM PacTBOPE; 5)IMyIbCHH.

VIl. Kakoe u3 CBOWCTB OTCYTCTBYET Y UCTUHHBIX PACTBOPOB IMOJUMEPOB:

1) TEPMOAMHAMHYECKAsl YCTOMUUBOCTh; 2) OOJbIas MOBEPXHOCTHAS SHEprus; 3)
CIOCOOHOCTH K auanu3y; 4) roOMOreHHOCTh;, 5) HabyxaHwe.

Ouenka ypoBHsi ¢cpOpMHUPOBAHHOCTH PO eCcCHOHAIbHON KOMIIETEHIHU

1. TIIpodeccronanbHas KOMMETEHIMs OyaeT CYUTaThCsid CHOPMUPOBAHHOW HA HOPO2OBOM
YPOBHE IIPY HAJIMYMU MPABUIIBHBIX OTBETOB MO TecTaM oT 35 10 59%.
2. TlpodeccmonanbHass KOMIIETCHIMS OYyIET CUMTAThCA CHOPMUPOBAHHON HA MPOOGUHYHIOM
YPOBHE IIPY HAJIMYMU NPABUIIBHBIX OTBETOB IO TecTaM oT 60% 10 79%.
3. IIpodeccuonanpHas KOMIETEHIUS OyIeT CUUTATHCS CHOPMUPOBAHHON HA 6bICOKOM YPOBHE
IpY HAJIMYMU TPABUIIBHBIX OTBETOB 10 TectaM 80%u Goutee.

5. YueOHo-MeTOoAMYeCcKOEe H HH(OPMALIMOHHOE 00ecedyeHue JUCIIHIIIMHBI

5.1. IlepeyeHb OCHOBHO¥ U JONOJHUTEILHOI Y4eOHOH JUTEPATYPhl, HEOOXOAMMOIT
JJIS OCBOCHM Sl TUCIUNJIMHBI

OcHoBHasi InTEpaTypa

Ponpyrun B. . ®uzukoxumus nopepxuoctu. — Jlonronpyaneiii, 2011, — 568&.
BepexnukoB B. H., I'epmamesa 1. U., Kpeicun M. FO. KosutonaHast Xumusi moBepXHOCTHO-
akTUBHEIX BenlecTs. — Jlans, 2015. — 304. — OBK, OBC «/Ianp»
http://e.lanbook.com/books/element.php?pll_id=64325
Bonkos B. A. Komnonnzasa xumus. IIoBepXHOCTHbIE SIBIEHUS U JUCTIEPCHBIE CUCTEMBI. —
Jlans, 2015. — 672. — OBK, OBC «Jlagp»
http://e.lanbook.com/books/element.php?pll_id=65045
Mopauesckuii A. I'. ®uzndeckas xumusi. [loBepXHOCTHBIE SIBJICHUS U JUCIIEPCHBIE CUCTEMBI.
YyeOnoe nocodue. — Jlanp, 2015. — 16@. — 3BK, ObC «Jlanp»
http://e.lanbook.com/books/element.php?pll_id=64335

JlononHuTenpHas IUTEPATypa

1 Kypc xomnounnoit xumun. [ToBepxHOCTHBIE SBICHUS U AUCIIEPCHBIE CUCTEMBI: YUeOHUK
st By30B/HO.I'. dponos. - 3¢ u3a.- M.:Anbsuc, 2004.-464.

NndopmMannoHHble TEXHOJOTHH, HCIOJIb3yeMble MPH OCYIIECTBJIEHUH 00pPa30BaTeILHOIO
npoiecca no AMCHUNInHE (PeKOMEeHIAIUH MPenoAaBaTeIsiM)

IHonsaTe HHGOPMALMOHHBIX H KOMMYHHKAIMOHHBIX TEXHOJIOT U

[Tpoueccsl nHPOPMATH3AUU COBPEMEHHOTO OOIECTBA U TECHO CBA3aHHBIE C HUMH IPOLECCHI
uHpopMaTn3auu Bcex (HopM 00pa3oBaTENbHON ACATEIBHOCTH XapaKTEPH3YIOTCS MPOLeCCaMu
COBEpIICHCTBOBAHUS M MAacCOBOTO pPACIpOCTPAHEHUS COBPEMEHHBIX HWH(OPMALMOHHBIX U
KoMMmyHHKaIMOHHBIX TexHonoruid (MKT). [TomoOHbIe TEXHONIOTUH aKTUBHO MPUMEHSIOTCS IS
nepepaun uWHpoOpManuu W oOecleueHuss B3aWMOICHCTBUS TMpEnojaBaTeNisi U 00y4aeMoro B
COBPEMEHHBIX CHCTEMaxX OTKpPHITOTO M JUCTaHIMOHHOrO oOpa3oBaHusi. COBpEMEHHBIH
MpernojaBarelb JOHKEH He TOJbKO o0namare 3HaHwsiMu B obOmactu MKT, HO um ObITh
CHELHATUCTOM O UX MIPUMEHEHHIO B CBOCH MPOGeCCHOHATBHOM e TEIbHOCTH.

CnoBo "mexnonocus" vMeeT rpedyeckue KOpHU M B MEPEBOJIC O3HAYAET HAYKY, COBOKYITHOCTH
METOZI0OB M NpHUEMOB OOpaOOTKM WM TepepabOTKU ChIphbs, MaTepuasioB, MonyhadpukarTos,
u3Jlenuii 1 mpeoOpazoBaHusl UX B MpeAMeThl morpediieHus. CoBpeMEHHOE MOHUMAHUE ATOTO
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CJIOBA BKJIIOYAET U NIPUMEHEHNE HAYYHBIX U MHKEHEPHBIX 3HAHUH JUIS pEIICHUs MPaKTHYECKUX
3agady. B Takom ciydae MHGOPMAMOHHBIMU U TEJIEKOMMYHUKAIIMOHHBIMU TEXHOJOTUSMU
MOKHO CUHTATh TaKW€ TEXHOJOTHH, KOTOPHIE HANpaBleHbl Ha 0OpabdOTKYy W TMpeoOpa3oBaHUE
nHpopmanuu.

Hnpopmayuonnvie u xommynuxayuonuvle mexronoeuu (MKT)— 3to oboOmiaromiee MoHATHUE,
OTMCHIBAIOIIEE paA3IMYHBIE YCTPOWCTBA, MEXAHU3MBI, CIIOCOOBI, aJTOPUTMBI 0O0PaOOTKH
uHpopmanuu. Baxueilmum coBpemeHHbIM ycrpoiictBamu UWKT  sBisitorcss KoMmbroTep,
CHAOKEHHBIH COOTBETCTBYIOLIUM IPOrpaMMHBIM o0ecrieyeHneM u cpeacTsa
TEJIEKOMMYHHKAIIMI BMECTE C pa3MeIIeHHOW Ha HUX UH(pOpMAIHEH.

Cpencrea UKT, npumeHsieMbie B 00pa3oBaHNHU

OcnoBubM cpenctBoMm WMKT mist mHbOpMaMoHHONW cpeabl 000 CHCTeMBbl 00pa3oBaHUS
SIBJIIETCS. IEPCOHANIBHBINA KOMIIBIOTEP, BO3MOXHOCTU KOTOPOTO OIPENEISIOTCS YCTaHOBJIEHHBIM
HAa HEM MporpaMMHbIM obOecrieueHHeM. OCHOBHBIMU KaTerOpUSMU MPOTPAMMHBIX CPENICTB
SIBJIIFOTCSI CUCTEMHBIE IPOTrpaMMbl, MPUKIIAIHBIE IPOrPaMMbl U MHCTPYMEHTAJIBHBIE CPEACTBA
JUIsL pa3pabOTKu MporpaMMHOro obecrneueHus. K cucreMHbIM mporpaMmmam, B MEPBYIO OYEpE/b,
OTHOCATCS ONEpAI[MOHHBIC CHUCTEMbI, OOECIeuuBalOlIie B3aUMOACHCTBUE BCEX APYTUX
nporpaMm ¢ o0OpyZOBaHHEM U B3aUMOJICHCTBHE MOJIb30BATENsl MEPCOHATBHOTO KOMIBIOTEPA C
nporpaMMamu. B 3Ty KaTeropuio Takke BKIIOYAIOT CIyXeOHbIe MM CEpBUCHBIE MTporpammal. K
OPUKJIAJHBIM [pPOrpaMMaM OTHOCST MPOrpaMMHOE oOOecreueHue, KOTOpoe  SBIISETCS
UHCTPYMEHTapHeM HH()OPMAIIMOHHBIX TEXHOJOTHMH — TEXHOJNOTHH paboThl € TEKCTaMH,
rpauKon, TAOJTMYHBIMU JAHHBIMH H T.]I.

B coBpeMeHHBIX cucTeMax 00pa3oBaHMsI IIUPOKOE PACIIPOCTPAHEHHUE MOTYUHIN YHUBEPCAIbHbIE
oducHble mpukiagHeie nporpamMmmbl U cpenactBa UKT: TekcToBeie Mmpoleccopsl, 31EKTPOHHBIE
TaOJMUIIBI, MPOrpaMMbl TOATOTOBKH IPE3CHTAIMi, CHCTEMBbl YIpaBiIeHHs Oa3aMHM JaHHBIX,
oprasaiizepsl, rpauueckue nakeTbl v T.11.

C nosiBneHHEM KOMIBIOTEPHBIX CeTei W ApPYrux, aHanoruyHsix uMm cpeacts UKT obpazoBanue
npuoOpeso HOBOE KAauecTBO, CBSI3AHHOE B IMEPBYIO0 OYepelb C BO3MOXHOCTHIO OINEPaTHUBHO
noJy4arh WH(OpMAIHIO U3 000 TOUYKH 3eMHOro mapa. Yepes riio0anbHyI0 KOMIBIOTEPHYIO
ceTb MHepHET BO3MOXKEH MTHOBEHHBIH JIOCTYH K MHPOBBIM HH(OPMAIMOHHBIM pecypcam
(amekTpoHHBIM OHOJHMOTEKaM, 0Oa3aM JaHHBIX, XpaHWIHmaMm Qaiaos, U T.a.). B camom
nonysipaoMm pecypce Uatepuer — BcemupHoit mayruae WWW omyOGnmnkoBaHO MOpsika JABYX
MIIIHAPA0B MYJIbTUMEAUUHBIX TOKYMEHTOB.

B cetu moctynHbl U apyrue pacnpoctpaneHHbie cpenctBa MKT, k yuciay KOTOpPBIX OTHOCATCS
AJIEKTPOHHAsI TIOYTa, CIUCKU PACCBUIKM, TPYIIBl HOBOCTEH, 4ar. PazpaboTaHbl crienuanbHbIe
IpOrpaMMBbl Jisl OOILIEHUSI B PEAIbHOM PEKHMME BPEMEHH, MO3BOJISIONINE OCTIe YCTaHOBIICHUS
CBSI3U TIepelaBaTh TEKCT, BBOJUMBIA C KJIaBHATYphl, a TAaKKe 3BYK, M300pakeHHE M JIOObIe
daiinpl. OTu  mporpaMMbl  TIO3BOJIAIOT  OPraHU30BaTh COBMECTHYIO pabOTy yAajJeHHBIX
IIOJIB30BATENIEH C MPOrpPaMMOM, 3aIlyICHHOM Ha JIOKaJbHOM KOMIIBIOTEPE.

C mnosiBIEHMEM HOBBIX alNTOPUTMOB CXKaTWs JaHHBIX JOCTYIIHOE JJsi TMepedaud Io
KOMITBIOTEPHON CETH KaueCTBO 3BYKa CYIIECTBEHHO IOBBICHJIOCH U CTall0 MPHUOIMKAThCA K
KayecTBy 3ByKa B OOBIYHBIX TenedoHHBIX ceTax. Kak criernctBue, BechbMa aKTHBHO CTallo
pa3BuBaThcst oTHOocuTenbHO HoBoe cpenactBo MKT — Hurepuer-tenedonus. C momorpro
CHEIMAIbHOTO 000pYyIOBaHMs W TMporpamMmHoro oOecnedeHus uepe3 HHTEpHET MOXKHO
IPOBOJIUTH ayJIMO U BUICOKOH(EpPEHLINH.

Hns obecrieduenust 3¢G(HEKTUBHOTO TMOWMCKa WH(OpPMAIMA B TEICKOMMYHHKAIIMOHHBIX CETSIX
CYIIECTBYIOT aBTOMAaTU3UPOBAaHHBIE TIOMCKOBBIE CPEJICTBA, LIEJIb KOTOPBIX —COOUpaTh JaHHbIE 00
MH(GOPMALIMOHHBIX ~ pecypcax  IJI00albHONM  KOMIBIOTEPHOM CeTM M MPEeNOCTaBIATH
NOJIB30BATENSIM YCIyry ObicTporo moucka. C MOMOIIBIO MOUCKOBBIX CHUCTEM MOXHO HMCKaTb
JOKYMEHThl BCEMHUPHON NayTHUHBI, MYJIbTHUMEIUNHBIE (ailibl U MporpaMMHOe obOecriedeHue,
aJipecHyro HH(popMaIio 00 OpraHu3anrsax U JTIOIIX.

18



C nomomrsio cereBbix cpenctB MKT cTaHOBUTCS BO3MOXKHBIM IIHMPOKUIM JTOCTYN K y4eOHO-
METOJMYECKOM W HaydYHOW WHGOpPMAIMU, OpTaHMU3allus ONEPATUBHOW KOHCYJIBTAIIMOHHON
NOMOIIY,  MOJEIMPOBAHUE  HAYYHO-HCCIEAOBATEIbCKOM  NIE€ATENbHOCTH,  IPOBEIEHUE
BUPTYAIbHBIX YUCOHBIX 3aHATHI (CEMUHAPOB, JICKIUiT) B peabHOM PEKHMME BPEMEHH.

CymiecTByeT HECKOJIBKO OCHOBHBIX KJIacCOB WH(MOPMAIMOHHBIX M TEIEKOMMYHHKAIIMOHHBIX
TEXHOJIOTH, 3HAYMMbIX C TOYKU 3PEHHsSI CUCTEM OTKPBITOTO M TUCTAHIIMOHHOTO 0Opa3oBaHUS.
OpgHuMM W3 TakuX TEXHOJOTMH SBISIOTCA BHJEO3alMCH M TeNeBUACHHME. BuneomneHku u
cootBercTBytomme cpencrea MKT mo3BosisitOT OrpOMHOMY YHCIY CTYAEHTOB MPOCTYIINBATH
JISKIMU JTYYIIUX MpernoaaBaTencii. BugeokacceTsl ¢ JEKIUAME MOTYT OBITh UCIIOIBb30BaHbI KaK B
CHELMAJbHBIX BHJEOKIACCaX, TaKk W B JOMAIIHUX YyciaoBusax. [IpuMeuarenbHo, 4YTO B
aMEpPUKAHCKUX U €BPONEHCKHUX Kypcax OOy4eHHMs OCHOBHOW MaTepHall M3J1araeTcsi B MeYaTHBIX

HU3JaHusg U Ha BUJCOKACCETax.

6. MarepuajbHO- TexHHMYecKasi 0a3a, HeoOXoaAMMasi JJIsl OCYLIECTBJIEHUS Y4eOHOro

npouecca

HanMeHoBaHMe cieNMAJILHBIX
noMelleHUuil ¥ moMelleHuii 1Jis
CaMOCTOSITEJILHOH padoThI

OcCHAaIIEeHHOCTH CNEeNHAJTbHBIX
noMelleHuil 1 moMeleHuil 1Jis
CaMOCTOSITEJILHOH padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NMPOrpaMMHOI0 o0ecrnevyeHus.
PeKkBU3NTHI MOATBEPKAAIONIETO
JOKYMEHTAa

1 yuebHaa  ayoumopusa 01
npoeedenus 3aHAmMUIL  JNeKYUOHHOZO0
muna. ayauropus Ne 208 (YueGubIit
Kopiyc, yia.Munraxesa, 1. 100)

2. yuebHaa  ayoumopusa 01
nposedeHUs 3AHAMUIL CEMUHAPCKOZO0
muna: aymuropus Ne 307 (VueOHbIit
Kopmyc, yia.Munraxesa, a. 100)

3. yuebnaa  ayoumopus 0
nposedenus 2pynnogsix u
UHOUBUOYAIbHBIX KOHCYTbmauyuil.
ayauropus  Ne 307 (VueOnsiit
Kopiyc, yia.Munraxesa, 1. 100)

4, yuebHaa  ayoumopusa 01
mexyuiezo KORmpoJis u
RPOMEINCYMOYHOIL ammecmayuu.
ayauTopus Ne 307 (VueOnsrit
kopmyc, yia.Munraxesa, a. 100)

5. nomeuwjenusn onsa
CamocmoamenvHoll pabombut.
yuTaNbHbIA 3a7, Oubnuorexka (['aBHBIN
kopryc, yia.3aku Bamuau, na.  32),
OuOIMOTEKA (VuebubIit

Kopiyc, yi.Munraxesa, 1. 100).

Aynutopus Ne 208
IIpoektop
NecpkpanScreenMediayaunocucrema,
HOYTOYKSamsungmocka, Mei.

Aynutopusi 307
YueOHas MeOenb, yueOHO-HATIISTHBIC
nocobus, ocka, MoHuTop (3
IIT),CUCTEMHBIN OJIOK, KJIaBUATYpa,
MBIIIIb, MUKPOCKOI
(2wrt),pedpakromerp, naboparopHast
YCTAHOBKA M0 U3YYEHHIO MOJSIPU3AIIUH
cBeTa, 1e(heKTOCKOII.

Yuranabublii 3a(I1aBHbIH KOpITyC,
yi.3aku Banuau, 1. 32)
Y4ebHnass MeOenb, ydeOHO-HATIISTHBIC
MocoOusi, CTeHJ TIO0  MOXKapHOU
0e30IacHOCTH, MOHOOJIOKH
CTauuoHapHble — 5 mr, mpuntep — 1

mrt., ckanep — 1.
Bubauoreka(lnaBHbIil Kopiyc,
yn.3aku Banuau, 1. 32)
YuebHas MebOenb, y4eOHO-HATIISIHEIC
MocoOusi, CTeHJ TIO0  MOXKapHOU
0€30I1aCHOCTH, MOHOOJIOKH
cranmoHapHsie — 41T, ckaHep — 1.
Bubanorexa(YueOHbIil KOpIIyC, yiI.

Mumnraxesa, 1. 100
Y4ebHass MeOenb, y4eOHO-HATIISTHBIC
rmocoous,
PentiumG2130M6/50006/21,5"/Kn/m
BIIIb

1. Windows 8 Russian. Windov
Professional Upgradelorosop Ne
104 or 17.16.2013r. JIuueHnsuu —
OeccpoUHEIe.

2. MicrosoftOfficeStandart 201
Russian. dorosop Ne 114 ot
12.11.2014 . JInnensun  —
OeccpoyHEIE.

3. Cucrema IICHTPaTHU30BAHHOTO
tectupoBanus baml'yY (Moodle)
GNUGeneralPublicLicense
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MHWHOLPHAYKH POCCHUN

[Ipunoxenne 1

®I'BOY BO «BALIKMPCKU T'OCYJAPCTBEHHBI YHUBEPCUTET»

VHXXEHEPHBI ®AKVJIBTET

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

ﬂI/ICHI/IHJ'II/IHI)I «ToBepXHOCTHEIC SIBJICHHS M AUCIICPCHEIC CPEIBI» Ha A- CEMECTP

(HaMeHOBaHHUE TUCIIUTLINHEI)
O4YHas

@opma obyuenus

Bun padorsl

O0BbeM U CIHUIIINHEI

O6mas Tpynoemkocts auciuinael (3ET / gacoB) 4/144

YueOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpernogaBaTeieM: 45,2
JICKLMHA 20
NPaKTHYECKHX/ CEeMUHAPCKUX 24
71a00paTOPHBIX
Apyrux (rpynmoBasi, *HIUBHIyalbHAs KOHCYJIbTAINS H HHBIC

BHUJIbI yUCOHOM IEATEIBHOCTH, IPEAYCMaTPHUBAIOLIHE PAOOTy

obyuarommuxcs ¢ npenogasareiem) (PKP) 1,2

VYueOHBIX YaCOB Ha CAMOCTOATENIbHYIO0 paboTy ooyuaronuxcs (CP) 53,8

V4eOHBIX YaCOB Ha IMOATOTOBKY K

sk3ameny/3auery/nuddepernmpoannomy 3auety (KonTposn) 45

dopma(bl) KOHTPOJIS:
’K3aMeH 4 cemecTp
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dopma U3yueHHUs: MaTepUaloB: JEKIUH,

OcHoOBHas 1 JOITIOJIHUTCIIbHAasA

MPAKTUYECKHUE 3aHITHSI, CEMUHAPCKUE 3aHATHS,
Ne nabopaTopHble paboThl, CAMOCTOSITENIbHAS paboTa | JIMTEpATypa, pPeKOMEHyeMas JapaHns oo
Tema u comepxkanue ’ CaMOCTOSITENTLHOU paboTe
/i U TPYI0OEMKOCTH (B Yacax) cTyJeHTaM (Homepa u3
crricxa) CTYJICHTOB
JIK [TP/CEM JIP CP
1 2 3 4 5 6 7 8
1. | [loBepxHOCTHBIE  CBOliCcTBa 2 2 6 1Kypc kosutonaHo# | Knaccudukarus
JAHUCTEPCHBIX CHCTEM. XUMUH. [ToBepXHOCTHBIE | MTOBEPXHOCTHBIX SIBIICHUN H
Beenenue. OcHOBHBIC SBIICHUSI W JIACIIEPCHBIC | JUCTIEPCHBIX CHCTEM
MOHSITHS, TEPMUHBI u cUcTeMbl.  y4eOHMK s | [eomeTpuss  TOBEPXHOCTH.
onpenenenusa. llpenmer wu By30B/lO.I". ®pomno. - 3< | [loBepxXHOCTHOE HATSKCHHE
3a/1a4¥ TUCLUIUIMHBI. u3n.- M.:Anbsae, 2004.-464 1 moBepXHOCTHAs SHEPTUSL.
Knaccudukamms c.
MOBEPXHOCTHBIX SIBIICHUU 2. KonmongHass XuMus:
JIACTIEPCHBIX CUCTEM. yueonuk/E.®. lykun, A.B.
OcHOBHEBIE BUJBI u [lepues, E.A,Amenuna; MI'Y.

3aKOHOMEPHOCTH aJ[COPOITUH.

- 4 w3n.-M.: Bercmr. mk.,
2004. - 445 ¢, 2006.
Mansmesa JK.H., HoBakoB

JlomonauTenbHas
nuTeparypa:

3.IToBepxHOCTHBIE
SBIICHUSI W JIACIICPCHBIE
CHCTEMBI: yueOHoe TMocobue
st By30B/B.A. MsArdeHkos. -

2-e wusn., mepepab. - M.:
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KomocC,2007.-18¢. Kpatkwuit

CIPaBOYHUK ¢busuko-
XMUMHUYECKUX BEIMYMH/ 1O
pen.
OCHOBHBIC BUJIBI H [1-3] OCHOBHBIC TIOHSITUS U BUBI
3aKOHOMEPHOCTH aJCOPOIIHH. agcopbumu. Ancopouus Ha
OCHOBHBIC TIOHSITUS M BUIBI OJTHOPOJTHOM TTOCKOCTH
agcopbumu. Ancopouus Ha MIOBEPXHOCTH pazfaena ¢as.
OJHOPOIHOM TIIIOCKOCTH DyHIaMEHTAIbHOE
MIOBEPXHOCTH pazfena ¢as. ypaBHenue I 'n60ca.
DyHIaMEHTAIbHOE YPaBHEHHE AnicopO1IMOHHBIE
I'n66ca. AncopOunoHHbIe paBHOBECHS.
paBHOBecusl. KonnuecTBeHHbIE KonnuecTBeHHbIE
3aKOHOMEPHOCTH IPOIIECCOB 3aKOHOMEPHOCTH MPOIIECCOB
azicopoIuu. azicopOIuu. YpaBHeHHE
aacopbuuu ['enpw,
®pelinanuxa, Jlearmoopa u
UX aHaJu3.
[TonmumonekynsapHas
aacopOuus. YpaBHEeHUE
BOT.
DJIeKTpUUYecKHe CBOICTBa [1-3] Crpoenue [19C. [[3era -

JAUCIIEPCHBIX CHCTEM.
Are3usi, cMaYuBaHHeE U
pacTekaHue KUIKOCTH.
DNEeKTpUUYECKHE CBOMCTBA
JTUCTIEPCHBIX CHCTEM.
MexaHnu3m 00pa3oBaHUs
JIBOMHOTO 3JIEKTPUUECKOTO
ciost (ID2C).
TepMoguHamMn4eckre

noTteHuuan. Biousaue
pa3MyHbIX (PaKTOPOB HA
Jl3era - moTeHIMAa.
CrpoeHue MULEIUIBI.
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COOTHOIICHUS MEKITY
MOBEPXHOCTHBIM HATSHKEHUEM
U 3JICKTPUICCKUM
noteHuanom [129C.

DIEKTPOKANUIUISIPHBIC

KpPHUBEIC.

Anresus, CMauMBaHUE [1-3] Dddexr MapaHronu.

pacTeKaHue KUJIKOCTH. ®dnorauusi, OCHOBHbIE

Anre3ust u paboTa aare3uu. 3aKOHOMEPHOCTH. MeTo bl

CmaunBaHuE U KpaeBOM yroJl. MOJIYYeHUS! JUCTIEPCHBIX

3akon FOHnra. CBsi3b paboThI CHUCTEM

aJIr€3uu C KPaeBbIM YTJIOM. TepmoauHaMuueckue,

Pacrexanune xuakocTu. KMHETUYECKUE CBOMCTBA.
ArperaTtuBHas
YCTONYUBOCTb.

JlucnepcHOCTh U [1-3] 3aBHCHMOCTh

TepMOAMHAMHYECKH e TEPMOIMHAMHYECKOMN

cBolicTBa cucreM. MeToasl PEaKIMOHHON CIIOCOOHOCTH

MOJIy4eHHs THCIePCHBIX OT JUCTHIEPCHOCTH.

CHCTEM. VYpasnenue Kenbuna-

JucnepcHocTh U Tomrmcona. MeTonanl

TEPMOIMHAMUYECKHUE MOJTYYeHUS! JUCTIEPCHBIX

cBoiictBa. [IpaBumno da3 cucreMm. JlucneprupoBanue

I'u606ca ns nucnepcHbpIX 1 KOHJEHCAIM - ABa 00IINX

cucteMm. Brnusinue MeTO/1a MOJTYYCHHS

JUCIIEPCHOCTH HA BHYTPEHHEE JUCIIEPCHBIX CUCTEM.

JTaBJICHUE TeJ. Y paBHEHHE

Jlannaca. Kanwinspasie

sapieHus. Dopmyna Xropena.

Kunernueckue u onTU4eCKue [1-3] BpoyHoBCckoe nBmkKeHHE U

CBOMCTBaA AUCTICPCHBIX CUCTCM.

ero MOJIEKYJISIPHO-
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Kunetnueckue cBoiicTBa
JTUCTIEPCHBIX cucTeM. O01as
XapaKTepUCTUKA
CBOOOTHOUCTIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH
CeIMMEHTAIINU B
IPaBUTALOHHOM U
HEHTPOOEIKHOM TOJISIX.
VYcnoBusa coOIroAeHNs 3aKOHAa
Croxkca. bpoyHoBckoe
JBUKEHHUE U €r0
MOJICKYJISIPHO-KMHETHUYECKast
npupona. Csizb MEXIY
CPEIHUM CIIBHTOM YACTHI] U
koddurmentom nuddysuu.

KMHETHYEeCKas pUpoaa.
CBs3p  MEXIOy  CpeaHUM
CIABUTOM YaCTUIL u
Kod(uImeHTOM
muddy3uu. JuddysnonHo-
CEIMMEHTAllHOHHOE
paBHOBECHE.
CenumMmeHTaIMOHHAs
YCTOMYUBOCTh. ONTHYECKUE
CBOMCTBA JUCIIEPCHBIX
CUCTEM. OnTtnueckas
HEOJTHOPOJIHOCTb
JUCIIEPCHBIX CUCTEM.
SIBneHne paccesHus CBeTa.
YpaBHenue Panes.

ArperatuBHasi yCTOWYUBOCTD U
KOaryJisilys TACIIEPCHBIX
cucreM. PacTBopsl
KOJUIOUHBIX ITOBEPXHOCTHO-
aktuBHBIX BeniecTB ([TAB).
ArperaTuBHasi yCTOMYMBOCTh U
KOAaryJsilyst TUCIIEPCHBIX
cucrtem. [Ipomeccel B
JUCIIEPCHBIX CUCTEMAX,
CBSI3aHHBIE C arperaTUBHOM
HEYCTOWYUBOCTBIO. DaKTOPHI
arperaTuBHOM YCTOMYUBOCTH.
DIIeMEHTHI
TEPMOJIMHAMUYECKOTO
MOAX0/1a K arperaTuBHOM
YCTOMUYMBOCTH JUCIEPCHBIX

[1-3]

OcoOeHHOCTH

craduiIn3amnun u
KanyJ'ISII_[I/II/I ,Z[I/ICHepCHBIX
CUCTEM C  Pa3IMYHBIMU
JUCIIEPCHBIMA cpenaMu.
OCOOCHHOCTH  KOAryJsIuu
CYCIEH3UM U  JIMO30JIEM.

Cradwinn3anus u
paspylieHue SMYJIbCHH,
TICH. Y cTOHUYNBOCTH u

pa3pyLIECHHUE a3pO30JIEH.
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CHCTEM.

Peomoruueckue cBoiicTBa
MUCIIEPCHBIX CUCTEM. PacTBOpBI
KOJUIOUTHBIX TOBEPXHOCTHO-
AKTHUBHEIX BEIICCTB
CtpykTrypooOpa3zoBaHuE B
IMUCIIEPCHBIX CUCTEMaX U UX
CTPYKTYpHOMEXaHUYECKHE
cBoiicTBa. OCHOBHBIC IOHATHS U
3AKOHBI PEOJIOruU. MeToabl
MCCIIETOBAHUS PEOJIOTUYECKUX
xapakTepucTtuk. 10
Knaccudukanms u oomras
xapakrepuctuka [TIAB.

[1-3]

I'uapodunbHo-

U0 UITHHBINA OasaHc.
MexaHusm u
TEPMOJNHAMHYECKHE
ACTICKTHI
MUIIEIIO00pa30BaHUS.

Crpoenue wmunenn IIAB.
Commo0mmm3zanust. MeTomsl
OIpEIEICHUsI KPUTUYECKON
KOHILIEHTPaLu1
MUIIEIUI000pa30BaHMS.
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PeiTuHr-naan qTUCIIATIINHE
[ToBepXHOCTHBIE SIBICHUS U AUCTIEPCHBIE CUCTEMBI
Hanpasnenune noarotoBku «MaTtepuaioBEeIEHUE U TEXHOJIOTUS MATEPUATIOB
Kypc 2, cemectp 4

Bunbi Bbawiza Yucio 3a1aHuit Bawbl
YueOHOI e Te ILHOCTH KOHKPETHOE (3a Bpemst (3a BpeMs1 OCBOEHHSI MOTYJ151)
CTY/ICHTOB 3aaHue OCBOCHUSA MuHnmMaTbHbI | MakciMabHbIA
MOJTYJ151)
Moy | . IloBepxHOCTHBIE SIBICHHS
Texyupui Konmpono
1 I TMCBMEHHBII KOHTPOIH 32 05 20 0 10
OCBOCHHEM JIEKIIVI
2.3a CeMMHAPCKIIE 3aHSTTVST 0 10
3.3a 1aboparopHbIe padoThI 0
3.Tlocerenve nexipim 0 3
4.TlocellieHre CEMUHAPCKUX 3aHSTHIA 0 5
PyGesmblii KOHTPOJIL
I TuceMeHHast KOHTpOITbHAst padoTa | 3 | 5 | 0 \ 15
Beero 6arwip1 3a Moty 0 35
Monyss || [lucn epcHoe coCTOsIHUE BelliecTBa
Texyupui koHmpon
11 TncpMeHHBIN KOHTPOITH 32 05 20 0 10
OCBOCHUEM JICKLIMI
2.3a ceMMHAPCKHE 3aHSTHST 0 10
3.3a maboparopHsbie padoThI 0
3.Tlocermenve nexipm 0 3
4TlocernieHre CeMAHAPCKUX 1 0 5
JIa00PATOPHBIX 3aHSTHIA
PyOexHbI1 KOHTPOTL
1. TTichMeHHas KOHTPOIbHAs paboTa. | 3 | 5 | 0 \ 15
Beero 6arwip1 3a MOTTyITh 0 35
ToommpurenbHbie GCATTBI 0-10 0 10
1.Vyactiie B ormmrmagax 05 1 0 05
2. Y4dactie B KOH(epEHISIX 01 1 0 05
WITOroBbIii KOHTPOITD. 0-30 1 0 0-30
Hroro 3a cemectp: 0-110
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