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1 Ileau u 3a7a4u 0CBOECHHS AU CIUILIMHbI
Iesaun ocBOCHUS AUCIUIIINHBI:
enbto mpenomaBanus kypca «KosutougHas XuMHUS TOJUMEPOB U
MaTepUaJioB HA UX OCHOBE» SIBJISIETCS O3HAKOMJICHUE U OCBOCHHUE CTYJCHTAMHU—
XUMHUKaMU OCOOCHHOCTEH CTPYKTYpPBI, KOJUIOMIAHBIX WU (U3UKO-XUMHUUECKUX
CBOMCTB TOJIUMEPOB.

3agaun:
1.3yyeHne OCHOBHBIE TIPEJCTABICHHS O  KOJUIOMJTHBIX  CHCTeMaxX |

(OpMUPOBAHUU CTPYKTYPhI B aMOP(PHBIX U KPUCTAITUNYECKUX OJUMEPAX.
2. HW3ydyeHue OCHOB COBPEMEHHBIX TEOpUW PACTBOPOB BBICOKOMOJIEKYJISPHBIX
COCIMHEHUM.
3. 3yueHue oCHOB TEPMOJAMHAMUKH PACTBOPEHUS K HAOYXaHHSI IOJTUMEPOB.
4. 3HaHUE PEOJIOTUYECKUX CBOWCTB PACIUIABOB U PACTBOPOB ITOJIMMEPOB.
5. 3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN IIacTU(UKAIIIH.
6. OpraHuzanuss HAy4YHOrO KOJUIEKTMBA JJII MPOBENCHHUS HCCIEAOBAHMM
CTPYKTYPBI U KOJUIOUJHBIX CBOMCTB PACTBOPOB MOJIMMEPOB.
7. IloaroroBka ydeOHBIX MaTepuajoB U MPOBEICHUE TEOPETHUECKUX U
7a00paTOPHBIX 3aHATHA MO HW3YYEHUIO CTPYKTYPbl M KOJUIOWJHBIX CBOMCTB
pPacTBOPOB MOJIMMEPOB.

JIns v3ydeHus MaHHOW NUCIUIUIMHBI HEOOXOIWMbl 3HAHUS OOIIEH XUMUU
(OCHOBHBIE XMMHYECKHE 3aKOHbl M TOHATHUS, CTPOEHHE aTOMa), OpPraHUYECKOM
XUMHUH (HOMEHKJIaTypa, Kiaccu(ukalus, CBOMCTBa BEIIECTB), KOJUIOMIHON XUMHUU

(OCHOBHBIE MOHSTHS ), GU3UKH U MATEMATHUKHU.

2. MecTto nucuuniinabl B cTpykrype OITIOII BO

Jucuunmaa «KoymmonnHass XWMHST TOJMMEPOB M MAaTEPHATIOB HA HX
OCHOBE» OTHOCUTCS K BapHaTUBHOM wyacTu ydeOHoro uukia bl (kox
b1.B./IB.06.01) u sBasercs IUCUUILUIMHON CHEUUATU3UPOBAHHON MPOrpaMMbl
«TexHonoruss W mepepaboOTKa TMOJUMEPOB»- YpOBEHb OakajaBpuara U

NpeanojaraeT Mmojy4eHue CcTyleHTaMu Oosiee yriiyOJIeHHbIX MPOodecCHOHATbHBIX
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3HaHWW, YMEHUH W HAaBBIKOB B pa3IUYHBIX O00JacTAX MNPOoQecCHOHANTbHON
nestenbHocTH. OHa  oObeAuHsieT u30paHHBIE  pa3felibl  OpPraHUYEeCKOM,
($u3NYECKOM, KOJUIOMHOM M aHAJIUTHUYECKONW XHMMHUHU, MUMEIOIIUX CYIIECTBEHHOE
3HaYeHue Uit (POPMHUPOBAHUS €CTECTBEHHOHAYYHOTO MBIIUICHUS CIEIMATUCTOB-

XHUMMHKOB.

3. TpeOGoBaHus K pe3yibTaTaM 0CBOCHUS COACPKAHUSA AU CHUILIMHBI
Hpouecc N3YUCHUA NJUCHUILIMHBI HAIIPABJICH HA (l)OpMI/IpOBaHI/IC SJIECMCHTOB

npodeccuoHabHbIX KoMIleTeHIH B cooTBeTcTBUU ¢ PT'OC BO u OIIOII BO no
JTAHHOMY HaIIPaBJICHUIO MTOJATOTOBKHU:

- CHOCOOHOCTHI0 Ppa3padaTbIBaTh METOAMKH KOMILJIEKCHOTO AaHAJIH3A
CTPYKTYPbl M CBOWCTB MOJUMEPOB M MOJMMEPHbLIX KOMIIO3MIMOHHBIX

matepuaJjoB (ITKC-2.3)

I

3HATH:

B pe3ynbTaTe 0CBOCHHUS TUCUHUILIMHBI 00YYaOIUNACS JOJKEH:

1. OCHOBHBIE XapAaKTEPUCTUKU HUCIEPCHBIX CHUCTEM. TEpMOIMHAMUYECKUE W
KUHETUYECKUE 3aKOHOMEPHOCTH, ONPEACIAIOIINE MPOTEKAHUE XUMHUYECKUX M
(bU3UYECKUX MPOIECCOB.

2. XapaKTEpUCTUKHA KOJUIOUIHOTO COMTOSISIHUA MOJMMEPOB U MATEpHATIOB HAa UX
ocHOBe. DUBHKO-XMMHUYECKHE acCHeKThl (POPMHPOBAHHUS CTPYKTYphl U CBOMCTB
PacTBOPOB MOJUMEPOB.

3. 3aBUCHUMOCTb CTPYKTYpPhl W CBOMCTB PAacTBOPOB MOJHUMEPOB OT Pa3IMUYHBIX
(bakTopoB.

4. @Ouznyeckue METOAbl WCCIEIOBAHUS CTPYKTYpbl MU CBOMCTB PacTBOPOB

MOJINMEPOB.

YMmers:
1. Hayuyno 060CcHOBBIBaTh HA0II0/1a€MbIC SIBJICHUS.
2. TlpousBomuTh (PU3UKO-XUMUYECKAE H3MEPEHUS, XAPAKTEPU3YIOIMNUE T€ WU

WHBIE CBOMCTBA IMOJIMMCPOB.



3. IIpenctaBisaTh pe3ynbTaThl IKCIIEPUMEHTATHHBIX HCCICIOBAHUN B BUIC TAOJIHII
U TpauKOB.

4. [TIlpencraBnsatb pe3yibTaThl SKCHEPUMEHTOB M  HAOMIOJEHUNH B  BHJE
3aKOHYEHHOT'O MPOTOKOJIA UCCIIEIOBAHUS C BAXKHEMIIIMMU BBIBOJIAMM.

5. IIpoBOAUTH KOMIUJIEKCHBIN aHau3 CTPYKTYPhI U CBOMCTB IOJIMMEPOB

6. PemaTp cUTyallMOHHBIE 3a/la4d, OINHUPAACh HA TEOPETUUYECKHUE IOJOKEHHUS,
MOJAETUPYIOIIHe (HU3MKO-XUMHYECKUE TPOIIECCHI, MPOTEKAIONNE B TOJIUMEPHBIX
CUCTEMAX.

7. YBEpEHHO OPHUEHTUPOBATHCS B HHPOPMAIMOHHOM TMOTOKE (UCIOIb30BATh

CIIPABOYHBIE JaHHbIE U OMOIMOrpaduIo 1Mo TOM UM UHOU Mpodieme).

Baanern meTogamMu:

1. CamocTosiTenbHOM pabOTHI C yUeOHOM, HAYYHOU U CIPABOYHOM JINTEPATYPOK;

2. Tloucka HeoOXoaumol uHMOpMAaIINH,

HNCTOYHHKOB,

B TOM YHCIC H3 JJICKTPOHHLIX

3. IIpoBeneHnss XMMUYECKOTO IKCIIEPUMEHTA U OILyHUBAHHUS €TI0 MTOIPEIIHOCTEMN.

3.

Anamuza u

00001IeHN HaAWIEHHOUN

9KCIICPUMCHTAJIbHBIX TaHHBIX.

uHdopmauu U

4. Cogep:xanne ¥ CTPYKTypa JTUCUUIJIMHBI (MOXYJIA)

4.1 Cooepotcanue pazoenoe OucyunIuHbl

IMOJIYUYCHHBIX

No
pa3n
ena

Hanmenosan
ue pasjeina

Coneprxanue pasjuena

Konx
KOMIIETE
HIIUA

®opma
TEKYILEro
KOHTPOJIS

2

3

4

5

Ilousatus o
KOJIJTOUIHBIX
CHCTEMaX.
OcobenHOCT
H
KOJIJTOUIHBIX
pacTBOPOB.

KomnnonnHoe cocTosiHUE BeLeCTBa.
OT1imune KOJIJIOUAHBIX CUCTEM OT
HEKOJUTOMIHBIX. JIaOMIbHOCTD KOJIJTOMIHBIX
cucreM. nanms. Koarynsanus.
[TonmuaucnepcHocTh. I'eTeporeHHOCTh
KOJUTOMAHBIX cucteM. Knaccudukanus
KOJIJIOUIHBIX CUCTEM. 3HadueHne
KOJUIOMJIHBIX CUCTEM U IIPOLIECCOB B
MIPUPOJIE U TEXHUKE.

JP, T, K, 113

CBoiicTBa
BBICOKOMOJIE
KYJISIPHBIX

CrpykTypa U KiaccupuKanus MmoJIuMepoB.
N3omepus y nonumepos. JIunelinble,
pPa3BETBJICHHBIE U CETYATHIE TOJIUMEDPBI.

IIKC 2.3

JP, T, K, II3,
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COCTUHEHUN
(BMC).
[Ipupoansie
U  CHUHTETHU-
YecKue
BMC.

Kondurypamus u koapopmarus.
Crpykrypa Makpomosekyt.l omonoaumepsl
U CONOJMMEpPBI. MeTOo/Ibl OlIpeIesIeHUs
MOJIEKYJISIpHOM Macchl. HagmonekysapHas
CTPYKTypa. ' HOKOCTh MOJIEKYJIAPHOH LIETIH.
ITonsTne cermenTta. MonekynspHbIid
KI1yOoK. DIyKTyallMOHHAs CETKa.
KitacrepHast MOzieIIb IOJIMMEPOB.

PacTtBOpBI
BMC

HctunHble pacTBOpPHI IIOJIUMEPOB.
Konnmounneie cucrembl. ArperaTuBHas u
CeIMMEHTAllMOHHAs YCTOMYUBOCTb.
HaOyxanme. Crenenp  HaOyxaHuss W
KHHETHKa HaOyxaHMsL. dakropsl,
OIpeNIeNAIOIUE PaCTBOPEHUE U HaOyxaHHe
noiaumepoB. Ilpumenenue mpasuna ¢das
['n66ca x pacTBopam mommumepoB. bunapHbie
cucreMbl. CTyIHU WIM Telld IOJUMEPOB.
[TpuroroBneHnEe pacTBOPOB MOJIMMEPOB M UX
OYHCTKA.

DpaKMOHUPOBAHUE MTOJUMEPOB.

IIKC
23

JP, T, K, I13,

Tepmoaunam
nKa
pacTBOpEHUS
1 HaOyxaHus
MIOJIUMEPOB.

TepmonnHamuueckoe
pacTBOpHUTENs K
TEPMOJUHAMHYECKOE
pacTBOPUTEIIS. CBobOoHas
CMEILIECHUS. XUMUYECKUI IOTEHLIN A
KOMIIOHEHTa B  pacTBope. Kpurepun
CPOACTBA M HAIIPaBJIEHHOCTH. XOpOIIHE U
IUIOXHME pacTBOpUTENH. JlaBieHue napa HaJ
pacTBOpamu MIOJINMEPOB. ITonsiTue
UJeabHOTO pacTBOpa. 3akoH Payrs.
OcmoTtnueckoe JIaBJICHUE pacTBOpOB
IIOJIMMEPOB. SIBIIeHHE ocMoca. YpaBHEHHUE
Bant-T'opda. Tepmoaunamuyeckas ycroii-
YUBOCTb CHUCTEM. ODHTAJIBINS, WM TEIJIoTa
cMmemieHusd.  M3MeHeHue  TepMOIAMHAMM-
YECKOro CpoJACTBAa IoOJMMEpa K pac-
TBOPUTEIIO C WU3MEHEHUEM TEMIIE-PaTypHl.
Kpurepun BKTP n HKTP.

CPOACTBO
MIOJIUMEPY WIIn
Ka4yeCTBO

JHEPIus

IIKC 2.3

T, K, 113

Teopus
pacTBOpPOB
IIOJINMEPOB.

IIpencraBinenuss O MOZENAX PacTBOPOB.
WneanbHpll pacTBOP. DHTPONUS CMEIICHUS
UJIaIbHOTO pacTBopa. Perynspuslit
pactBop. [lapamerp pactBOpuUMOcTH. Teo-
pus  ®nopu-Xarrunca.  Ilapuuanshsie
SHTPONHHU CMeIlIeHUs KOMITOHEHTOB.
W3meHnenne cBOOOIHOW  SHEPrHUHM  IpH
pacTBOpEHUU MMOJINMEPOB. [TousiTne
o0bemHOro  3ddexra. Ipdexkr  uck-
JOYUTENbHOT0 o0bema. JlocromHCTBa H
Hepoctarku Teopun Propu-Xarruuca.

IIKC 2.3

T, K, 113

Peosorus
pacruiaBoB u
pacTBOPOB

Bsskoynpyrue — cBoiicTBa  CTyaHEW H
KOHLIEHTPUPOBAHHBIX  PacTBOPOB  IIOJIH-
MEpOB. Pasz0aBneHHbIe pacTBOpPHI

IIKC 2.3

JP, T, P, K,
113

7




MOJINMEPOB. | TOJUMEPOB. AOCOIIOTHAS, OTHOCHUTENIbHAS,
MIpUBEJCHHAs U XapakTepucCTUYecKas
BSI3KOCTh. YpaBHeHUs: Mapka-XayBUHKa-
Kyna, Xarrunca. BumsgHue  kadecTBa
pacTBOpUTENE Ha  XapaKTePUCTHUECKYIO
BA3KOCTb M KOHCTaHTy Xarruuca. @opmyina
Onopu-dnokca. Korpdunuent nadyxanwus.
BrnusHue TemriepaTypbl Ha XapaKTepHuC-
TUYECKYI0 BSI3KOCTh. KOHIIEHTpUpOBaHHBIE
pacTBOpel  NOJMMEpPOB.  Peosnormueckue
cBoiicTBa cTyaHeil mosumepoB. Ctynuu | u

II Tunos.
7 [Tnactuduka | CymHocts  mnactudukanuu.  Bmusaue | [TKC T, P, K, I13
LU, 1acTU(UKATOPOB Ha TEeMIIepaTypy 23

CTEKJIOBAHHUA W TEMIIEpaTypy TEKy4eCTH
nomMepoB.  D(PPEKTUBHOCTh  IJIACTH-
¢ukaTopoB. CoBMECTUMOCTh  IUIACTH(U-
KaTopoB ¢ nojuMmepamu. JluarpaMmsbl
COCTOSIHUS TOJMMEP-ILIACTU(DUKATOP.

Teopuu MIacTU(UKAIUU: MPaBUIIO
KypkoBa, mnpaBuiIO OOBEMHBIX KOHIICH-
TpaLui.

4.2 Cmpykmypa oucuyunaunst (Oowas mpyooemxkocms OucCUuUnIuHbL
cocmagniaem 4 3auemnnix eounuy (144 uacoe)

Bun pabotst TpynoeMKoCTh, 4acoB
O61mas Tpy10eMKoOCTh 144
Bcero yacoB KOHTaAKTHOM padoThI 42
Jlexyuu (J1) 14
Jlabopamopnwie 3anamus (J13) 28
CamocrosiTesibHas padoTra: 75
IToaroroBka u craya 3K3aMeHa 27

Buja uTOroBOro KOHTpoJIst
IK3aMeH

4.3 Pa3znesbl AUCHMILIMHBI, H3y4YaeMble B 3 ceMecTpe
(koHTpOoMpyemasi komnereHuus I1K-16)

KoauuectBo yacoB

KonrakTtHas pabora

pasJdena HaumenoBanue paszienon Beero CP
JI I13 JIP
1 [loHsiTHE O KOJUTOMAHBIX CHCTEMAX. 12 5 i ) 3
Oco0eHHOCTH KOJUJIOMIHBIX PACTBOPOB.
CrpoeHue MakpoMOJIEKYJ U CBOMCTBA
2 BBICOKOMOJICKYJISIPHBIX BEIIECTB. 16 2 - 4 10

IIpupoIHbIE U CHUHTETUYECKUE




BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS.

3 PactBopst BMC 18 2 - 6 10
4 TepMoauHaMHKa paCTBOPEHUS U 16 ’ i 4 10

HaOyXaHUs MOJIMMEPOB.
5 Teopus pacTBOPOB MOJIUMEPOB. 71 ) i 4 15
6 Peonorus pacniaBoB U pacTBOPOB 13 ) i 4 12
MIOJIMMEPOB.

7 [Tnactuduxarusi. 16 2 - 4 10
Hroro: 127 14 - 28 75

4.3. JlabopaTtopHbie padoThI (konTpoaupyema komnerenuus I[NK-16)

No Kon-Bo
JIP HaumeHnoBanue 1a00paTopHBIX padboT 4acoB

[TonydyeHne KOJUIOMAHBIX PAacTBOPOB Kpaxmala, KelaTHHa,
1 SMYHOTO  albOyMHHA, Ka3eWMHa W  JIPYTUX  TOJUMEPOB. 4
OmnpeneneHre uX yCTOWYMBOCTH K HArPEBAHUIO U DJIEKTPOIIUTAM.

2 | Uccaenosanue npoueccos Habyxanus BMC.

OnpeﬂeneHHe MOJ'IGKy.]IHpHOﬁ MAaCCbl BHCKOBUMCTPHYCCKHUM

3 4
MCETOAOM.
4 OI_ICHKa MOJIMAUCIICPCHOCTU MaKpOMOIJICKYJI noJjmmepa 4
BHUCKO3UMCTPHUICCKUM METOJ0OM.
5 Onpenenenne nzonnnekrpudeckor Toukn BMC. 4
6 OHpeHCHeHI/Ie IOBEPXHOCTHOT'O HaTAXKCHUA pacTBOpPOB 4
MOJIUMEPOB.
7 | 3ydyeHue npoliecca cTyTHEOOpa30BaHMUA. 4
Uroro 28
4.4. CamocTosiTe/IbHOE U3YUYEHHUE PAa3/1eJI0B JUCIUINIMHBI
(konTposupyema kommnerenuus IK-16)
No Kon-Bo
Bormnpockl, BLIHOCUMBIE HA CAMOCTOSITENILHOE U3YUYEHUE
paszena 4acoB
1 OcHOBHBIE IOHATHS KOJJIONJIHON XUMHU 6
2 CrtpykTypa U CBOWCTBA MTOJIUMEPOB 10
3 PacTBOpBI BBICOKOMONEKYJIAPHBIX COCIMHEHHI 15
4 TepmoaunaMuka pacTBOpeHHs U HAOyXaHUS TTOJMMEPOB. 8
5 Teopus pacTBOPOB MOJUMEPOB. 14
6 Peosnorus pacmiaBoB U pacTBOPOB MOJIMMEPOB. 13
7 [Tnactudukarus. 9




Hroro: 75

5. OHeHO‘IHbIe MaTepuaJabl AJ TEKYLIECTo U pyﬁe)KHOI‘O KOHTPOJIA
YCIEeBaeMOCTH M HpOMeH(yTOqHOﬁ aTrecCralmmn

KoHeuHbIMH pe3yibTaTaMy OCBOCHHMS MPOrPaMMbl AUCIUIUIMHBI SBIISFOTCS
C()OPMUPOBAHHBIE KOTHUTUBHBIE JIECKPUITOPBI «3HATB», «YMETb», «BIAJETHY,
pacHUCaHHbIE IO OTJEIbHBIM KOMIETEHIMAM. DOpMUpPOBaHHE 3TUX JTECKPUIITOPOB
IPOUCXOAUT B TEYEHHE BCETO CEMECTpa IO 3TalaM B paMKaxX Pa3jIMyHOrO BHJA
3aHATUN U CAMOCTOSITEILHOU PabOTHI.

B xoze u3ydeHuns TUCHUIIIIMHBI IPEyCMATPUBAIOTCS MeKyujuil, pyoeicHulil
KOHMPOJIb U RPOMENCYMOUHAA AMMEeCau.

Ouenounvie mamepuanvl 011 mexKywieco Koumpoasa. Llenv mexyweco
KOHmMpOAs — OLEHKAa pe3ylbTaToB padOThl B CeMEeCTpe U obecrneueHue
CBOEBPEMEHHON OOpaTHOW CBS3M, MJIA KOPPEKUHMH OOyYeHHs, aKTUBHU3ALUU
CaMOCTOATENbHON palboThl oOywaromerocsi. OOBEKTOM TEKYIIEro KOHTPOJIS
ABJIAIOTCS KOHKPETU3WPOBAHHBIE PE3yJbTaThl 00ydeHUs (y4eOHbIE JOCTHKEHUS)
10 TUCUUIIIIUHE

Ouyenounvie mamepuanvt 0nsa pyoercHo20 KOHmpoasn. Pybeoxcnviii koHmpono
OCYILECTBJISIETCSl IO 00Jiee WJIM MEHEE CaMOCTOSTENIbHBIM pa3jiesiaM — y4yeOHBbIM
MOAYJISIM Kypca W IPOBOJAUTCS MO OKOHYAHUM HM3YYEHHs MaTephajia MOIYyJ B
3apaHee YCTAHOBJIEHHOE BpeMs. PyOeXHbII KOHTPOJb MPOBOAUTCS C ILEJBIO
OIpeNieJIeHUs KauecTBa YCBOGHHS Marepuajia ydeOHOro Moayis B 1eiloMm. B
TEYEHUE CEMECTpa IPOBOIAUTCS MPU MAKUX KOHMPOJIbHHIX MEPONPUAMUA NO

zpaguxy.

B kauectBe (opMm pyOEKHOrO KOHTPOJIS MOXKHO HCIIOJIb30BaTh TECTUPOBAHME
(MUChMEHHOE WJIM KOMIIBIOTEPHOE), MTPOBEICHNE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX
paboT. BeimonHsemMbie paboThI TOJKHBI XPAaHUTHCA Ha Kadeape B TEeUCHUE yueOHOTO
rofa M Mo TpeOOBAaHWIO MPEAOCTABIATHCS B YTpaBICHWE KOHTPOJsS KadecTBa. Ha
pyOeXHBIE KOHTPOJBHBIE MEPOMPHUATHS PEKOMEHAYETCS BBIHOCHUTH  BEChH
IPOrpaMMHBINA MaTepHall (BCe pa3/iesibl) MO JUCLUILTUHE.

Texywuit Konmpons YCIEBa€MOCTH O0O0ECHEUYMBAET OIEHUBAHUE XOza
OCBOGHHUSl  JMCHUTUIMHBI «OnTuMu3ans M yOpaBIIGHWE  XHMHKO-
TEXHOJIOTHUECKUMH TPOIECCAaMU» W BKJIIOYAET: OTBETHI HAa TEOPETHUECKHE
BONIPOCHI HA TMPAKTUYECKOM 3aHSATHH, PEHICHHE NPAKTUYECKUX 3a1ad |
BBHITIOJIHCHUE 33/IaHUI HA MPAKTUYECKOM 3aHSITHH, CAMOCTOSITEIHHOE BBITTOJIHCHHUE
WHIVUBUYAIbHBIX JIOMAITHUX 3aJlaHuii (HampuMmep, pelieHue 3aaav) ¢ OTYETOM
(3ammTON) B YCTAaHOBJCHHBIA CpPOK, HAIMKMCaHWE JOKJIAa0B, pedepaToB, 3cce,
JTUCKYCCHHU.

Onenka KkauecTBa MOJITOTOBKM Ha OCHOBAHWU BBIMIOJHEHHBIX 3aJaHUM
BEJIETCS MpernoaaBaTesieM (C 00CYXICHHEM pe3yJbTaToOB), OAJLITbI HAYUCIISIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aJaHusl.

10




CpenctBa ((hoHI OLEHOYHBIX CPEACTB) OLEHKU TEKYIIEH yCIIeBAaeMOCTH U
IPOMEXYTOUHOM aTrTecTalui CTYJEHTOB [0 HTOraM OCBOEHHS JUCLUILUIMHBI
IPEJICTaBISIIOT COOONM KOMIUIEKT KOHTPOJIMPYIOIIKMX MAaTepUalioB CIEAYIOLINX
BU/JIOB:

- TOpOrpaMMHBIE BOIPOCH caMonmoAroToBku. IlpeacraBistor coOoi
KOPOTKME 3aJaHusi B TECTOBOM Buie (Bompoc-oTBeT). I[IpoBepstorcs 3HaHUSA
TEKyIIEero MaTepuania: ypaBHeHus, GOPMYITHPOBKHA 3aKOHOB, OCHOBHBIC TIOHATHUS U
OIIpE/IEIICHUSI.

- BONPOCHl K KOJUIOKBUyMaM. lIpencTaBistor coOoi 3amaHus MO TeMam
Kypca. IIpoBepsitorcss 3HAaHMSA TEOPETUUECKOrO JIEKIMOHHOIO MaTepuasna, TEM,
BBIHECEHHBIX Ha CAMOCTOSATEIbHYIO IPOPAOOTKY, 3HAHUE U TOHUMaHHE OCHOBHBIX
NOHATUH  yOpaBICHUS  XUMHUKO-TEXHOJOTMYECKHUMH  MpOLECCaMHU, YMEHUS
IPUMEHSATH TEOPETUYECKHE 3HAHUS JJI1 KOHKPETHBIX MPOLECCOB.

- BOIIPOCHI K KOHTPOJIBHBIM padotam. [IpeacTaBisior nepeyeHsb BONPOCOB 10
OCHOBHBIM pazjenaM Kypca. [IpoBepsieTcsi cTeneHb YCBOCHHS TEOPETHUECKUX U
OPAKTUYECKUX 3HAaHUM, NPUOOPETECHHBIX YMEHUH Ha PENpOAYKTUBHOM U
IIPOJYKTUBHOM YPOBHE.

- BOIPOCHI K 3K3aMeHy. Pa3paboTaHHbIE KOHTPOJIMPYIOIIME MaTepHallbl
MO3BOJISIIOT  OLICHUTh YCBOEHHUS TEOPETUYECKUX M MPAKTHYECKUX 3HAHMM,
NpUOOPETEHHBIX YMEHMM Ha NPOAYKTUBHOM YpPOBHE, M  CIOCOOCTBYIOT
bopMHpOBaHUIO  MPOPECCHOHAIBHBIX U OOLIEKYJIbTYPHBIX  KOMIIETEHUUN
CTYZCHTOB.

6. @oH OLIEHOYHBIX CPEACTB VISl TEKYIEro KOHTPOJIA
yCIeBaeMOCTH M MPOMEKYTOUYHOM aTTeCTaAlMU.
KAPTA KOMIIETEHIIUU ITIK-16

IInpp u nazBanume kommereHuuu I[IK-16 — crocoOHOCTH MJIaHUPOBATH H
MPOBOUTH (UBNYECKUE U XUMUYECKUE DKCIIEPUMEHTHI, TIPOBOJIUTH 00pabOTKYy HX
pe3yJIbTaTOB M OILIEHWBATH IMOTPEIIHOCTH, BBIJBUTATH TMUIOTE3bl U YCTAHABIUBAThH
TpaHUIBl WX TPUMEHEHHUS, MPUMEHATh METOIbl MAaTEeMAaTUYECKOTO aHalu3a u
MOJIEJIMPOBAHMSI, TEOPETUYECKOTO U IKCIEPUMEHTAIIBHOTO HCCIIEIOBAHMS

OO0masi xapakTepuCTHKAa KOMIIETEHIIMM — TpodeccroHanbHas KOMIETEHIUS,
COOTBETCTBYIOIAs OPraHU3aMOHHO-YIIPABICHUECKON AEATEIbHOCTH
B3anMocBsA3b KOMIIETEHIIUM € IPYTMMHU KOMIIETEHIIUSIMH 110 IPpOrpaMmme

Komnierenuus I1K-16 cBa3aHa ¢ enbIM psioM:
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- o0mekynbTypHbIX KoMmmnereHuit - OK-7, xak (opmupyromed cnocoOHOCTh K
caMOOpraHU3aIlluy U CaMO0OPa30BaHUIO, TAK)KE MOXKET ObITh PACCMOTPEHA B CBSA3U
C IpYrUMU OOIIEKYIbTypHbIMU KomneTeHIusIMU; OK-6 (cmocoOHOCTRIO paboTaTh
B KOJUIGKTMBE, TOJEPAaHTHO  BOCIHPHUHHMMAs  COLMANbHBIC, JTHUYECKUE,
KOH(eccHOHaIbHbIE U KYJIbTYpHbBIE PA3IHUUs),
- obmenpodeccuonanbubix kommerenuud - OIIK-1, kak dopmupytomei
CIIOCOOHOCTP W TOTOBHOCThH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAyYHBIX JUCUUIUIMH B MPO(ECCHOHANBHON NEATENbHOCTH; TaKXKE MOXKET OBbITh
paccMOTpEHa B CBS3U C JIPyTMMHU 00IIenpodeccCuoHaaIbHBIMU KOMIETEHIUSIMU:
OI'’)X-5 (BmameHHMeM OCHOBHBIMH METOJIaMH, CIIOCOOaMHU U CpeACTBaMU
MOJIYYCHUS, XpaHEHHs, mepepadoTku HWH(POPMAIMKM, HaBBIKAMH pabOThl C
KOMITBIOTEPOM KaK CPEICTBOM YIPaBJIECHHS HHPOPMALIKEN )
- mpodeccuoHanbHbIX  KommeTeHUMH-IIK-2  (TOTOBHOCTBIO ~ IPUMEHSTH
AHAIMTUYECKUE ¥  YHCICHHBIE METOJIbI  PEIICHUS IOCTABIECHHBIX  3ajad,
UCTIOJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOIOTHUH, IPOBOAUTH 00PaOOTKY
uH(GOpPMAIIMM C HKCIOJIb30BAHUEM TPUKIATHBIX TMPOTPAMMHBIX CPENCTB chepbl
npo(eCCUOHATIBHON  JESTENbHOCTH, MCHOJb30BaTh CETEBbIE  KOMIIbIOTEPHBIC
TEXHOJIOTMM # 0a3bl JaHHBIX B CBOEH MpOdecCHOHATBHON 00JacTH, MaKEThI
NPUKJIAIHBIX ~ MPOrpaMM  JJIsi  pacueTa  TEXHOJOTMYECKHUX  TapaMeTpoB
obopynoBanus); 11K-3 (cnocoOHOCTBIO HallaXKUBaTh, HACTPAUBATH U OCYLIECTBIISATH
MPOBEPKY 00OpynoBaHus U TmporpaMMmubix cpenacts), [IK-9 (cmocoGHOCTHIO
aHAJM3UPOBATh TEXHUIECKYIO JOKYMEHTAINIO, TIOAOUpaTh 000pYyI0BaHUE, TOTOBHUTH
3asBKH Ha IPUOOPETEHHE U PEMOHT 000PYI0BaHUS).
Komnerennmss TIK-16 Ttakke MoxkeT OBITh pacCMOTpEHA B CBS3U  C
o01IenpoecCHOHANBHBIMU  KOMITETEHITMSIMHU, KOTOpBIE CBSI3aHBI C aHAIM30M H
ycBOeHHEM HWH(MOpPMAIMK, Y4YacTHU B pa3paboTKe MPOEKTOB, pPabOTOM ¢
NEePBOMCTOYHUKAMH, HEMPOTUBOPEYMBHIM W KPUTHUUYECKHUM  MBIIUICHUCM,
KOMMYHUKAaTUBHbIMU HaBbikamy, .(ITK-17, I[TK-19, ITK-20, I1K-21, I1K-22)
Bonpocs! k kostokBuymam (Konrposmpyemasi komnerenuus ITK-16)

Tema: IloHsaTHsI 0 KOLUIOMAHBIX cucTeMax. OOmasi xapakTepucTuka M
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cBoiictra BMC.

1. Kommonanoe cocrosinue BeniecTtsa. OCOOEHHOCTH KOJUIOMIHBIX CHCTEM.
Knaccudukanus KoIouIHbIX CUCTEM.
3HavyeHue KOJUIOUIHBIX CUCTEM M MPOLIECCOB B IPUPOJIC U TEXHUKE.
[TprunHBI HEYCTONYMBOCTH KOJIJIOMIHBIX CUCTEM.

CtpykTypa u Kiaccudukanus noJuMepos.

A T o

OcHoBubie moHATHS Xxumuu BMC (MoHOMep, oJuromep, MOJIUMED,
COMNOJIUMEDP, CTENEHb NOJUMEPHU3ALMN, COCTABHOE 3BEHO, peaKuus
MOJINMEPU3ALINY, PEAKLIHS TOJTUKOHACHCAINH ).

7. Meroasl ompeneneHus MoJiekyisipHod wMaccel BMC.  MonekyssapHo-

MacCOBO€E pacIpecIICHUE.

8. HamMonekynspHbIE CTPYKTYpHI ITIOJIMMEPOB.

9. T'ubkocth MonekynapHoit 1ienu. [loHsaTre cermeHTa.

10.bruononmMepsl 1 CUHTETUYECKUE TTOJIMMEPBI.

11.OCHOBHBIE TUIIBI KPUCTALIMYECKUX CTPYKTYP IOJIMMEPOB.

12.CoBpeMeHHBIE TIPENICTABICHUS O HAIMOJICKYJISIPHOM CTPYKTYpe amMOp(HBIX

MOJIUMEPOB.

13.OcHOBHBIE METO/IBI UCCIIEAOBAHUS CTPYKTYPBI MOJUMEPOB.

14.®usndeckue coCcTOIHUSI aMOP(GHBIX TUHEHHBIX MTOJTHMMEPOB.

15.CTexnoo0pa3zHoe COCTOSTHUE TTOJIMMEPOB.

16.TemnepaTypa cTEKI0BaHUS TOJUMEPOB.

17.0co06eHHOCTH BBICOKOAIACTUYECKOTO COCTOSIHUS TTOJIMMEPOB.

18.0c00eHHOCTH BA3KOTEKYUETO COCTOSTHUS MOJTUMEPOB.

19. TemnepaTypa TEKy4ECTH OJIUMEPOB.

20.TemnepaTypbl KpUCTAIM3AIMH U TIABJICHUS TOJIMMEPOB.

21.0co0eHHOCTH KPUCTALTUIECKOTO COCTOSIHUSI TIOJTUMEPOB.
Tema: PactBopsl BMC. Teopusi pacTBOpOB 10JIUMEPOB.

1. IlpuroToBieHre pacTBOPOB TMOJUMEPOB. «XOpPOUIME» U  KIIOXHE»
PacTBOPHUTEIIH.

2. @akTopbl, ONPEILISAIONIINE PACTBOPEHUE U HAOyXaHUE TIOJMMEPOB.
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[IpeacraBieHre 0 MOJAENAX PACTBOPOB (HMIEATBHBINA PacTBOpP, PEryJISPHBIMA

pPacTBOp, CTPOTOPETYISIPHBIN pacTBOD).

. Monekynsipnas Teopust pactBopoB BMC (Illtayaunrep).

. HaOyxanue nonumepoB (OrpaHUYeHHOE, HEOTPAaHUYEHHOE).

4
5
6.
7
8
9

N3menenue o0beMa Impu pacTBOPEHUU TTOJIMMEPOB.

. KoHueHnTpupoBaHHbIe pacTBOPHI MOJIUMEPOB.
. Teopust paz6aBiIeHHBIX PACTBOPOB MOJIUMEPOB.

. Crenenp Ha6yxaHH${ N KMHCTHKA Ha6YXaHI/Iﬂ IMOJIUMCPOB.

10.CBoiicTBa pacTBOPOB NOJMMEPOB. Y paBHEHHE Mapka-XayBUHKA.

11.Ilpumenenune npasuia ¢a3 'mbdca k pacTBopaM NOJIUMEPOB.

12.Ctyanu u renu nonumepoB. Ctynnu [ u 11 Tunos.

13.Metoas! ppakiIMOHUPOBAHUS MTOJTHUMEPOB.

14.Teopusa dnopu-Xarruaca, €ee T0OCTOMHCTBA U HEJOCTATKHU.

ls.q)aKTOpBI, BJIMATOIIMC HA IIPOICCC 3aCTYAHCBAHUA ITIOJIMMCPOB.

16.3aBuCHMOCTb CBOMCTB CTYAHEN OT IPUPOBI OJIUMEPA U TEMIIEPATYPHI.

Tema: TepMoanHaMuKa pacTBOPEeHUS] M HA0OYXaHUSA MOJMMEPOB.

1.

® 2o kWD

TepmoanHAMUUYECKOE CPOJICTBO PACTBOPHUTENS K MOJUMEDPY.

CBoOoHast PHEPTHUST CMEIICHHUS.

SBnenue ocMmoca. 3akoH Payns.

OcMoTHYECKOE TaBJICHUE PACTBOPOB MOJIMMEPOB.

TepMoanHaMHUUECKasi yCTOMYUBOCTDb CUCTEM.

OHTaIBIUS WK TEIJIOTa CMEIIEHUS.

BuyTpeHHss SHEprust ¥ SHTPOMHUS CMEIICHHUS.

N3MeHeHne TepMOJIMHAMUYECKOTO CPOJCTBA MOJMMEpPa K PACTBOPUTEIIO C
W3MEHEHHUEM TeMITepaTyphl.

[IpeacraBnenrie 00 WACATBHBIX, PETYJSIPHBIX H  CTPOTOPETYJISAPHBIX

pacTBopax.

10.YcnoBust caMONpoOU3BOJIBHOTO PACTBOPEHUS ITOJIUMEPOB.

11.M3meHneHnne cBOOOTHOM YHEPTUU TIPH PACTBOPECHHUH TTOTUMEPOB.

12. Tepmoaunamuka pacrsopenus BMC.
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13.3akoH Payns u kaxymuiics MOJEKYJIAPHBII BEC IOJUMEPOB.

Tema: PeoJsiorus paciyiaBoB U pacrBopoB NMOJMMEPOB.

1.

® NS N kW

9.

Bsizkoynpyrue CBOHCTBAa CTYJIHEH W KOHUEHTPUPOBAHHBIX PACTBOPOB
MTOJIMMEPOB.

AOcCoOIOTHas, OTHOCUTENIbHAs, TPUBEACHHAS W  XapaKTepUCTUUYeCKas
BSI3KOCTb MOJIUMEPOB.

MexaHnn3M TeueHUsl pa30aBICHHBIX PACTBOPOB MOJUMEPOB.

VYpaBuenue Mapka-XayBuHka-KyHa.

YpaBHeHue Xarrusca.

Bnusiane TemnepaTypsl Ha XapaKTEPUCTUUECKYIO BA3KOCTb.

Peonornueckue cBOMCTBA CTYIHENW TTOJTUMEPOB.

BnusiHne kadecTtBa pacTBOPUTENSI M MOJIEKYJSIPHOM MacChl IMOJMMEpa Ha
XapaKTEPUCTUYECKYIO BA3KOCTh U KOHCTAHTY XarruHCa.

Bnusuue QJICKTPOJIMTOB HAa MCXaHHUYCCKHC CBOMCTBA CTy,Z[HeI‘/JI. CI/IHepCBI/IC.

10.UccnenoBanre MEXaHUYECKUX CBOMCTB CTYIHEH.

11.BbICOKORIACTUYECKOE COCTOSIHUE MOJMMEPOB.

12.®a30BbIe COCTOSHUSA U EPEXOIBI MOJTUMEPOB.

13.3ak0oH Te4yeHHUs MOJIUMEPOB.

14. AHomaiinsa BI3KOCTH.

Tema: IlnacTupuxkanus.

1.

ook BN

Cymnocts mnactudukanuu. [lnactupukaropsi.

Bnusgnaue nmnactudukaTopoB Ha TEMIEPATYPhI CTEKJIOBAHUS U TEKYUYECTH.
CoBMecTUMOCTD MIACTU(DUKATOPOB C OJTUMEPAMHU.

MexaHu3Mm miuactTudukanuu.

Bnusinue ninacTupUKaTOpoB Ha MEXaHUYECKUE, TUIIEKTPUUECKIE CBOMCTBA
MOJINMEPOB.

Teopuu nnactTupuKalm.

Bnusinue ctpoeHust Mosekyn 1utactudukaropa, ux pasMepa U Gopmbl Ha

miacTUGUUUpPYIOIIee 1eHCTBHE.
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8. lepopmanmoHHbIe CBOMCTBA OJIMMEPOB.

9. Bnusiane muacTUUKAaTOPOB HA TEMIIEPATYpPy CTEKJIOBAHMS M TeMIepaTypy
TEKy4eCTU MOJIUMEPOB.

JK3aMeHALMOHHbIEC BONPOCHI (KOHTpoupyemas komnerenuus I1K-16)

1. BnusHue niaacTuguKaTOpoB Ha MEXAHUUYECKHE CBOMCTBA ITOJIMMEPOB.

MexaHu3m miacTupuKauu.

N3menenne o0beMa Ipu pacTBOPEHUH MOJIUMEPOB.

CoBMECTUMOCTD HJIaCTH(i)HKaTOpOB C IMIOJIMMCpAaMU.

A

Bnusinue nnactudukatopoB Ha TeMmIepaTypy CTEKJIOBaHUS U TEKY4eCTb
MTOJIUMEPOB.

Peonornueckne cBOMCTBA CTYIHENW TOJITUMEPOB.

TepMoIUHAMHAYECKOE CPOJCTBO PACTBOPUTEIA K MOJIUMEDY.

KOHHGHTpHpOBaHHBIG PaCTBOPLI ITIOJIMMCPOB.

o 0 =N o

BinsiHMe TemnepaTypbl Ha XapaKTEpUCTUYECKYIO BA3KOCTb.

10.®pakuroHrpOBaHKE MOCIEA0BATEIBHBIM PACTBOPEHHUEM.

11.BnusiHue kadecTBa pacTBOPUTENSI HA XapaKTEPUCTHUYECKYIO BA3KOCTb MU
KOHCTAaHTY XarruHca.

12. IpoOHoe, 1iiv OCIIeIOBATEIHHOE OCAXKICHHE.

13.BiustHue  MOJEKYJApHOM Macchl IOJIMMEPAa Ha NPUBEACHHYIO U
XapaKTEPUCTHUUECKYIO BA3KOCTb.

14.CTy1HM WU TeIU TTOJIUMEPOB.

15.MexaHu3m TeueHus pa30aBICHHbIX TOJTUMEPOB.

16.A0contoTHasi, OTHOCHUTENIbHAS,, TPUBEACHHAs U  XapaKTepUCTUYECKas
BA3KOCTb.

17.Teopust pa3baBIECHHBIX PaCTBOPOB MOJUMEPOB.

18.M3meHneHne cBOOOTHOM IHEPTUU TIPH PACTBOPEHUH TOTUMEPOB.

19.Crenenp HaOyxaHMs U KUHETUKA HAOyXaHHUsL.

20.HabOyxaHue noauMepoB.

21.Mopaenu pacTBOpOB.

22.CTpoeHre MaKpOMOJIEKYJ U CBOMCTBA BHICOKOMOJIEKYJISIPHBIX BEIIECTB.
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23.JIuHeliHble, pa3BETBICHHBIE W CIIUTHIE MOJUMEPBL. BaneHTHBIN yrod,
THOKOCTh MaKpOMOJICKYI.

24.]locTonHCcTBa U HenocTaTKu Teopun Driaopu-Xarruuea.

25.1TpuroToBiieHrE pacTBOPOB MOJMMEPOB U UX OYUCTKA. XOPOIIUE U IJIOXUE
PacTBOPUTEIIN.

26.Mexanusm 1uactuukanui. BHYTpUCTPYKTYpHass M MEXCTPYKTypHas
tacTU(UKaIHs.

27.KosmionaHble CUCTEMBI, UX OCOOEHHOCTH U CBOMCTBA.

28.AMopdHbIe 151 KPUCTAIUINYECKUE MIOJIUMEPHI. Mexanusm
BBICOKO3JIACTUYHOCTH MOJIMMEPOB.

29.0npeneneHue MOJEKYJSIPHOM MAacChl IOJIMMEPA BHCKO3UMETPUYECKUM
MeToaoM. Buckozumerp Yo60enoze.

30.ITokazarenu, XapakTepHU3YyIOIIUE MEXaHMYEeCKHEe U Je(pOpMalMOHHBIE
CBOMCTBA IIOJINMEPOB.

31.9¢ddextuBHOCTS MIIacTU(PUKATOPOB. COBMECTUMOCTD MIACTU(PUKATOPOB C
NOJINMEPAMU.

32.bronoauMepsl U CUHTETUYECKUE TTOJIMMEDBI.

33.TemniepaTypa cTeKJIOBaHUA U TeKydyecTu. Da3oBble epexo/ipl MOJIMMEPOB.

34 HaOyxanune monmumepoB. DakTopbl, OMNpEESAIONUEe pPACTBOPEHUE U
Ha0yxaHue MOJIMMEPOB.

35.MoneKkyasspHO-MacCOBOE pacnpeeseHue. Cpenneuucionas,
CPEIIHEBSI3KOCTHAsI, CpelHeBecoBasi U Z-CpelHsAs MOJIEKYJsIpHas Macca
MOJIUMEPOB.

36.4Bnenne ocmoca. OCMOTHYECKOE JABJIEHHE PACTBOPOB MOJIUMEPOB.

37.BnustHue CTpOEHUsT MOJIEKYJ TMOJMMepa, WX pa3mepbl U (OpMbl Ha
IaCTUPUIUPYIOIIEE ISHCTBHE.

38. Teopuss mmactudukanmu. I[lpaBmio KypkoBa, mpaBuUiIO OOBEMHBIX
KOHLIEHTPALUH.

39.0CHOBHBIE MOJIOKEHUS TEOPUU PACTBOPOB. DHTPOIHUs cMenieHus. Moaenun

UJI€AIbHOT0, PETYJISIPHOTO, CTPOTO PETYJISIPHOTO PACTBOPOB.
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40.TepMoauHaMuKa pacTBOPEHHS BBICOKOMOJIEKYJISIPHBIX COEUHEHUM.

41.3akoH Payns u kaxxyluiicsi MOJEKYJISIPHBINA BEC TOJIMMEPOB.

42.MonekymnspHas TEOpUsL PaCTBOPOB ITOJIMMEPOB.

43.DaxTopsl, BIUIAOLIIME HA TPOLECC 3aCTYAHEBAHUS [TOJIUMEPOB.

44.3aBUCUMOCTb CBOMCTB CTYJHEHN OT IPUPOJIbI IOJUMEPA U TEMIIEPATYPHI.

45.BnusiHueE IEKTPOJIUTOB HA MEXaHUYECKHE CBOMCTBa cTyaHel. CuHepesuc.

46.ViccnenoBaHre MEXaHUYECKUX CBOMCTB CTYHEH.

47.CBoiCTBa pacTBOPOB MOJUMEPOB. Y paBHeHUE Mapka-XayBUHKa.

48.IIpnunHbBI HEYCTOMYMBOCTH KOJUIOUIHBIX CUCTEM.

49.Knaccudukaius KOJUTOUIHBIX CUCTEM.

50.3HayeHne KOJUIOMJIHBIX CHCTEM U KOJUIOMIHBIX MPOLECCOB B IPHUPOJAE U
TEXHHUKE.

51.®axTopsl, onpeaendone pacTBOpeHNE U Ha0yXaHue NOJIUMEPOB.

52.HeorpannueHHOe ¥ OrpaHMYCHHOE HabyxaHue TOJMMEPOB.

7. YueOHO-MeTOAMYeCKOe o0ecneyeHue JUCIUTIJIMHBI (MOLYJI)

7.1 Ocnoenasn numepamypa
1. Tarep A.A. ®uzuko-xumus noaumepo. M., Hayunsiit mup, 2007, 576c.

(OneKTpOoHHBIN YUEOHHK)

2. Acxkanckuii A.A., XoxioB A.P. Beegenue B GpU3NKO-XUMUIO MOJTHUMEPOB. —
M.: Hayunsiit Mup.2009.384c., 163umn. (3 3K3.).

3. CemuukoB O.J., Xumpunop C.®., 3aine C.JI. BBegeHue B XHUMHIO
noiumepoB. YueobHoe nocodue. — CII6.6 U3pgatenscTtBO «Jlanby, 2012, —
224c.: un. — (YueOHuku jy1s By30B. CrieninanbHas auteparypal, (2 9k3.).

4. Pam6ugn H.I'. CtpykTypa moimMepoB — OT MOJIEKYJI JJO HaHOaHCaMOJIei:
Yuebnoe nocodbue/ H.I'. PamOunu — Jlonronpyausiit: M3natensckuii 1oM

«HaTennekr», 2009. — 264c.

7.2 /lonoanumenvhas aumepamypa
1. Boronxkuii C.C. Kypc komnougnon xumuu. M. «Xumusa», 1976.

2. Bnacos C.B., Kaugpeipun JI.b., KynesneB B.H. u ap. OCHOBBI T€XHOJIOTUH
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nepepadoTku maactmacc: Yueonuk st 0-75 By3oB. M.: Mup, 2006¢.; ui. (1
9K3.).

3. baxenoB C.JI., bepnun A.A., KynekoB A.A., Ommsan B.I'. Tlonmumepnsie
KOMIO3UIIMOHHBIE MaTepuansl: Hayunoe uznanue / baxenos C.JI., bepnun
A.A., KynbkoB A.A., Ommsin B.I'. — Jlonronpyausiii: M3aaTenbCkuii JomM

«MnaTemnext», 2010. — 352¢. (5 3k3.).

7.3 Humepuem-pecypcul
Ne Cchplka Ha HaunmeHnoBanue pa3pabOTKH B AJIEKTPOHHOM JocTtynHOoCTh
n/n | uHQOPMAIMOHHBIN pecypc ¢dopme

1.

http://dev.springer.com/

SPRINGER (b/] 360 nHayunbIix
KYPHAJIOB IO €CTECTBEHHBIM U
0OIIIECTBEHHBIM HayKaM)

CBo6oaHBIH AOCTYI
oby4aromuxcs

http://www.springer.com/

KLUWER (B/] 720
HaVMEHOBAHUI Hay4YHBIX
KYpPHAJIOB U3aTEIbCTBA T10
€CTECTBEHHBIM HayKaMm)

CBoOOIHBII AOCTYT
oOyJarormuxcst

3, http://onlinelibrary.wiley.com/ BLECKWELL (300 CBOOOIHBIHM JOCTYI
o o0OyJaroIuxcs
HAMMCHOBAHHWH HAYYHBIX
KYPHAJIOB)
4. http://www.education.com/refer Academic Press (173 CBOOOIHBIN OCTYI
ence/article/academic-press/ oOyuaromuxcs
HAaUMEHOBAHU)
5 http://www.linkedin.com/compa WORLD Scientific (57 CB0OOIHBIN AOCTYIT
ny/world-scientific-publishing o o0yJaroIuxcst
HANMMCHOBAHHUU 110 MCIUIIMHEC 1
MaTeMaTHKE)
6 http://inostranka- CB0OOIHBII AOCTYIT
lib.livejournal.com/45878.html K pecypeam KeMﬁpHIDKCKOFO o0yJaroIuxcs
yHuBepcurera (76
IMTOJTHOTCKCTOBBIX HAYUYHBIX
KYPHAJIOB II0 IINPOKOMY CIICKTPY
JIMCLIUTLIVH)
7 http://service.dvfu.ru/service | K 6aze TTAHHBIX EBSKOhost CBOOOIHBIN TOCTYI
00y4Jarmuxcs
[Ipu mpoBeneHUM 3aHATHI JIEKIIMOHHOTO/ CEMHWHAPCKOTO THIA 3aHATHHA
HCIIOJIB3YIOTCA:

JIUUCHIUOHHOE npozcpammmnoe obecneueHnue:

- IIpomykTel

Microsoft (Desktop EducationALNG LicSaPk OLVS

Academic Edition Enterprise) moanucka (Open Value Subscription);

AnTtuBHpycHOe mporpamMmHoe obecneuenune Kaspersky Endpoint Security

Cranmaptaeiii Russian Edition;

c80000HO pacnpocmpaniemsble npocpammbl.
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— Academic MarthCAD License - MaTemaTHueckoe MpOrpaMMHOE
oOecrieyeHue, KOTOPOE TMIO3BOJIAET BBINOJHATh, AHAJU3UPOBATH BaXKHEHIIIHE
WHKCHEPHBIE PacueThl 1 OOMEHUBATHCS UMU;

—  WinZip qiss Windows - mporpamm JJist CKaTUsl U PacliakoBKU (ailyios;

— Adobe Reader gyt Windows — mporpamma niist yrerust PDF ¢aitnos;

— Far Manager - KOHCOJIBbHBIN (hallIOBBIN MEHEIKEp U OMEPaIlMOHHBIX
cucteM cemeiictBa Microsoft Windows.

[Ipn ocymecTBieHun 00pa3oBaTENBHOTO TMpoliecca CTYJAEHTaMU H
MpernojiaBaTesieM MCHOJB3YIOTCS — CIEAyIoNMe HMHPOPMAIMOHHO CIPABOYHbBIC
cuctembl: OBC «Ailludpoyke», DObC «Koncynprant crynenta», CIIC
«Koncynsrant mmoc», CIIC «I'apanTy.

7.4 MeToanuecKue peKoMeHAaluu
MeToanueckue peKoMeHIAMHU 1JIA NMpenoaaBaTeis

Jlekiusi — T7aBHOE 3BEHO AUAAKTHUECKOTO IUKIa oOydeHus. EE menb
3aKianka (yHIaMeHTa I TOCHEAYIOIIer0 YCBOGHUS CTYACHTaMH MaTepuana
METOJIOM CaMOCTOATENbHOM paboThl. CojepikaHue JEKIUHA JOHKHO OTBEYaTh
CJIETYIONTUM JUIAKTUYECKUM TPEOOBAHUSIM:

N3noxeHne martepralia OT MPOCTOrO K CI0KHOMY, OT M3BECTHOTO K
HEU3BECTHOMY;

Jloru4HOCTh, YETKOCTH U SICHOCTh B M3JI0KCHUU MaTepuarna;

B03MOXXHOCTh TIPOOJIEMHOTO HW3JIOKEHUS, IUCKYCCHHU, IUaiora ¢
1EJbI0 aKTUBU3AIUU JEATEIbHOCTU CTYJCHTOB;

Ornopa CMBICIIOBOM YacTH JICKIIUW Ha MOJIMHHBIE (DaKThl, SIBJICHUS,

TecHast cBsi3p H3IaraeMoro marepuajga W BBIBOJOB ¢ Oymyiei
poeCCHOHANILHOM eI TEIbHOCTHIO CTYICHTOB.

[IpenonaBaresnb, YNTAOIINHN JEKIIMOHHBIE KYPCHI, JIOJKEH UCIIOIh30BaTh
CYILIECTBYIOIIME B MEAarornyecKoil HayKe BapyuaHThl JIEKIIUI U HAXOAUTh HX
MECTO B CTPYKTYpe Tporiecca 00yueHUs YUUThIBasl JTUJIAKTUYECKUE U
BOCIIUTATEIbHBIE BO3MOXKHOCTH.

[Tpu uTeHnn NeKuii BAXKHO MOMHUTH, YTO OCHOBHAsI HH(OPMAIIUS
nepenaéTcs yepe3 MHTOHAIUIO. Y UUThIBATh, UTO NIEPBbINA KPU3UC BHUMAHUS
CTYZIEHTOB HacTynaet Ha 15-20 MunyTax, Bropoil — Ha 30-35 Munytax. JIekrop
JIOJKEH UCXOJIUTh U3 TOTO, YTO BOCTIPUSITHE JICKIUKN CTYyIEHTaMU MJIAIINX U
CTapIIMX KypCOB OTJIUYAIOTCS MO TOTOBHOCTH U YMEHUIO.

[ToaToMy, oTiMuKe OT JIeKIUU (TPaTUIIMOHHON), OCYIIECTRIISIFOIIECH 00ydyeHne Ha
ypOBHE 00Illeld OPUEHTUPOBKU B MPEAMETE U METOJOJOTHUU HU3Yy4yaeMOM HAyKd U
o0ecrieunBaroIiell yCBOGHHME Marepuajia B JIydllleM CiIydae depe3 ero
BOCITPOM3BEICHNE, Ta0OPAaTOPHBINA TMPAKTUKYyM, KaK M CaMOCTOSITEIbHAs paboTa,
00eCreunBarOT YCBOCHHE Ha DoJlee 8bICOKOM YPOBHE.
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JIlpyroe CyleCcTBEHHOE OTJIMYME NPAKTUYECKUX 3aHATHA OT JIEKIHMOHHBIX
3aKJIF0YACTCS B MPEOOJaaHUM COOCMBEHHOU aKMUBHOU U HNO3HABAMENbHOU
dessimenbHOCMU  yyawjuxcs, KOTOpas B MEHbIIEH CTENEHU HamnpaBlsIeTCs
MIPENOIABATENEM.

HeoOxoaumo pa3BuBaTh pas3iivyHble (POPMBI CAMOCTOSATENBHON pPabOTHI
CTYACHTOB W TIOCTOSIHHO oOydaTh MX MeEToJaM Takoil paboTel. 3agaHue Ha
CaMOCTOATENIbHYI0 PadO0Ty CTYJIEHThl JOJKHBI MOJydaTh B Hadalle CEMECTpa,
ONpENENUB CPOKM MX BBINOJIHEHUS W caaud.  OCHOBHOM METOJ NPOBEIAEHUE
CaMOCTOATENbHON paboThl CTYAEHTAa 3aKJII0YaTCs B paboTre C TEKCTOM
CHEIUATbHON JIUTEPaTypbl — YdeOHMKaMH, OpOIIIOpaMH, CIeHUaTU3UPOBAHHBIMU
xKypHamamu. dopmamMu opraHu3zaluu KOHTPOJISL HAJ[ CAMOCTOSITEIIbHOW paboTOM
CTYJI€HTa OCYLIECTBISETCA C MOMOIIBIO KOJUIOKBUYMA, TECTUPOBAHHUS.

B nHauane ceMectpa CTYIEHTBHI JOJDKHBI MOJYYUTh TEMATHUYECKUE IJIAHBI
JIEKLIHA, Ta00PATOPHBIX 3aHATUN U KOHTPOJIUPYEMON CaMOCTOSITENIbHON paboThl. B
IUIaHe JIa0OpaTOPHOIO 3aHATUS HMEIOTCS BONIPOCHI, BBIHOCUMBIE Ha KaxXa0e€
7abopaTOpHOE 3aHATHE JJIsi  BBIIIOJIHEHHUS] DKCIIEPUMEHTAIBHOM YacTh U
OPOBEJCHUS OIpoca € YKa3aHUEM HeoOXoJuMoHl muTepaTypel. B miane
KOHTPOJIUPYEMOM CaMOCTOSITEJIbHON pabOThI CTYJEHTOB YKa3bIBaIOTCS BOMIPOCHI,
BBIHOCHMbBIE Ha KOHTPOJb, HEOOXOAMMAs JIUTEpaTypa AJid BBIIOJHEHUS 3TOH
pabotel 1 natel npoBeaeHus KCPC.

Meroanueckue ykazanus sl CTYJA€HTOB.

CTyAeHT J0JIKEH UMETh JIEKIIMOHHYIO TeTpajlb, TETpaab ISl JaOOPaTOPHBIX
3aHATHI U TETPaab IJIsi CAMOCTOSITEIbHON paOOThI 10 JAHHOW JUCITUTUIMHE.

CryneHT mocemiaeT JEKIUU U 3alKiChIBAET OCHOBHBIC MOHSTHUSA, 3aKOHBI,
dbopMyIIbl, ypaBHEHUS PEAKIIUN U APYTYI0 HEOOXOAMMYIO HH(MOPMAITHIO.

JUist  BBIMIOMTHEHUST  CaMOCTOSITENIbHOW — pabOThl  TOJI  PYKOBOJICTBOM
MpernojiaBaresisi CTYJIEHThl OTBEYAlOT Ha BOIMPOCHI M MOJYyYaOT HEOOXOIUMYIO
KOHCYJIBTALIMIO TI0O UHTEPECYIOLTUM UX BOIPOCaM.

Ha «kadeape nocraroyHoe KOJMYECTBO METOJWYECKUX W3JAHUNA IS
MOJTOTOBKU CTYJCHTOB K JaOOPaTOPHBIM 3aHSATHSM, TECTUPOBAHUIO, PYOSIKHOMY
KOHTPOJIIO U SK3aMEHY.

Memoouueckue pekomenoauuu npu padoome Ha0 KOHCHEKMOM 80 8PeMA

npoeeodenus 1eKyuu

B nmporecce JNEKIIMOHHBIX 3aHATUN 1€I€CO00pPa3HO KOHCIEKTUPOBATH
yuyeOHbI MaTepuan. /s 3TOro MCHoJsib3yroTcsi OOIIMe W YTBEpIAMBILIHECS B
MPaKTUKE MPaBUIIA, U MPUEMbl KOHCIIEKTUPOBAHUS JICKITUH:

KoncnektnpoBaHue nekui BEAETCS B CHEIUAIBHO OTBEICHHOM JII 3TOTO
TETpaau, KaXKIbId JINCT KOTOPOM JOJDKEH MMETh MOJIA, HA KOTOPBIX JENAarTCs
NOMETKA U3 PEKOMEHJIOBAHHOW JIMTEPATypbl, JAOMOJHSIOIME MaTepHuall
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MPOCITYIIAHHOMN JICKITUH, a TAaKXKe IMOAYEPKUBAIONINE O0COOYI0 BaXKHOCTHh TEX WIIU
WHBIX TEOPETUUICCKUX MOJIOKCHUH.

[lenecooOpa3Ho 3amuchiBaTh TEMy H IUIAH JICKIUH, PEKOMEHIYEMYIO
JUTEepaTypy K TeMe. 3amucH pa3esioB JICKIUU JIOJDKHBI HWMETh 3aroJIOBKH,
MO/3arojIOBKMA, KpacHble CTpokH. [l BBIIENEGHUS pa3feioB, BHIBOJOB,
OTIPEJICIICHU, OCHOBHBIX HJEH MOKHO HCIIOJIb30BaTh I[BETHBIC KapaHIAId M
daomacTepsl.

Ha3BanHble B JIEKIWM CCHUIKM Ha TEPBOMCTOYHWKH HAJAO0 TOMETHTH Ha
MOJISIX, YTOOBI TIPU CaMOCTOATEIIFHON paboTe HAWTH M BIUCATh MX. B KOHCHEKTE
JIOCTIOBHO ~ 3aITMCHIBAIOTCS  OINPENCTCHUs TOHSATHH, KaTeropuii ¥ 3aKOHOB.
OcTanbHOE JOJKHO OBITh 3alUCAHO CBOMMU CJIIOBAMH.

Kaxmomy cTyneHTy HeoO0X0IUMO BBIpaO0TaTh W MCTIOJIB30BATh JOITYCTUMBIC
COKpAIIeHUsI HanOoJiee paclpoCTPaHEHHBIX TEPMUHOB M TIOHATHH.

Memoouueckue pekomenoayuu no nO020mMoeKe K NPAKmu4ecKum
3AHAMUAM

[IpakTuueckre (CEeMUHAPCKHUE) 3aHATUS — COCTaBHasg 4YacTh Y4eOHOTO
mpoiiecca, TpynmnoBas ¢dopma 3aHATHH TMpU aKTUBHOM Yy4YacTUM CTYJICHTOB.
[IpakTuueckue 3aHATHS CIOCOOCTBYIOT YIiayOJIEHHOMY H3Yy4eHHIO Hauboliee
CIIOHBIX TIPOOJIEM HAayKH W CIyXaT OCHOBHOW (OpMOW TOJBEICHHS WTOTOB
CaMOCTOSITENIbHOM  paboThl  oOydvaromuxcs. llenaplo MOpakTUUEeCKUX 3aHSTUN
SBIIICTCSl yIAyOJeHUE W 3aKpeIICHUE TEOPETHYSCKUX 3HAHWH, IMOTYYSCHHBIX
00yJaroIMMUCS Ha JIEKIUAX U B TMPOIECCE CAMOCTOATEIBLHOTO N3YYCHHS YI€OHOTO
MaTepuaia, a, CjieloBaTelbHO, (POPMUPOBAHUE Yy HUX OMPENEICHHBIX YMEHUN U
HABBIKOB.

B Xoxe moAroToBkM K CEMHHAPCKOMY 3aHSTHIO HEOOXOIUMO MPOYHUTATH
KOHCIIEKT  JICKIIMM, W3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCA C
JOTIOTHUTEIPHOW ~ JIMTEPaTypOH, BBIMOJHUTH  BBIJIAHHBIE  IIPEMOIaBaTelieM
NpaKkTUYeCKUe 3ajaHus. [Ipm 3TOM ydYecTh pPEKOMEHJAIMKM TPEToJaBaTeiisa |
TpeboBaHus mporpaMMbl. JlopabaThiBaTh CBOW KOHCIICKT JICKIIMH, JCias B HEM
COOTBETCTBYIOIIINE 3aTUCH U3 JTUTEPATYPHI.

XKenaTenpbHO TIPH MOATOTOBKE K MPAKTUYECKUM 3aHATHSM TIO JUCITUTUTHHE
OJTHOBPEMEHHO HCIIO0Ih30BaTh HECKOJIBKO UCTOYHUKOB, PACKPHIBAIOIINX 33/IaHHbIC
BOIIPOCHI.

Ha mnpakTudeckux 3aHATHSAX OOydYaroIIMecs ydaTrcs TPaMOTHO H3Jararh
po0JIeMBbI, CBOOOTHO BBICKA3bIBATh CBOM MBICIIM M CYXKJICHHS, PacCMaTpUBAIOT
CUTYaIlid, CIOCOOCTBYIOIINE PAa3BUTHIO MPOPECCHOHATHHON KOMIIETEHTHOCTH.
Crnengyer WMeTh B BUAY, YTO TOJATOTOBKA K MPAKTUYECKOMY 3aHATHIO 3aBUCUT OT
dbopMbI, MecTa TIPOBEICHHUSI CEMHUHAPA, KOHKPETHBIX 3aJIaHUN U TOPYyYEeHH. DTO
MOKET OBIThb HamhCcaHue JOKJana, d3cce, pedepara (C MOCIEAYIOIMUM HX
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00CY>KIEHHEM ), KOJTIOKBUYM.
Memoouueckue peKOMeHOAUUU NO OP2AHUZAUUU CAMOCHOAMENbHOU
pabomul

CamocTtostensHas padbota (mo B.M. Jlamo «caMOCTOSTENbHBIA — YEJIOBEK,
UMEIOINIA CBOM TBEPJIbIC YOSKICHHs») OCYIIECTBISETCS MpU Bcex Gopmax
OOy4YeHHSI: OYHOU ¥ 3a09HOM.

CamocrosiTennbHast  paboTa  OOy4aromuxcsi -  Crmocod  aKTHBHOTO,
1[€JICHANPABJICHHOTO TPUOOPETEHUS CTYICHTOM HOBBIX JIJIsl HETO 3HAHUI U YMEHUM
0e3 HeMmoCpeACTBEHHOTO Y4acTHs B 3TOM Ipoliecca npenojasaresneii. [loBbienue
pOJId CaMOCTOATENBHON paboThl 00yYarOUUXCsl MPU TMPOBEICHUU PaA3IMYHBIX
BUJIOB YUEOHBIX 3aHITHH Mpe/oiaraeT:

— ONTUMH3AIMIO METOJOB OOYy4YEHHUs, BHEJIpPEHHE B YYEOHBIN TMpoIlecc
HOBBIX TEXHOJIOTHH OOYYEHHS, TMIOBBIIAIONIUX IPOU3BOJAUTEIBHOCTh Tpya
npenojaBaresii, AaKTHUBHOE KCIOJIb30BaHUE HWH(GOPMALMOHHBIX TEXHOJOTHUM,
MO3BOJISIONINX O0yYaromeMycsi B yI00HO€ JUIsl HETO BpeMs OCBauWBaTh y4e€OHBIN
MaTtepuan,

— IIMPOKOE BHEJIPEHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

— COBCPIICHCTBOBAaHME METOAUKHA TIPOBEACHHS TMPAKTUK W HAy4YHO-
UCCJIEIOBATENILCKOW paboThl OOYYaIOIIUXCS, TOCKOJIbKY HWMEHHO JTH BHJIbBI
y4eOHOM paboTHI B MEPBYIO OYEPEIbh TOTOBAT O0YUAIOIIUXCS K CAMOCTOSITEIIHHOMY
BBITIOJIHEHUIO MPO(ECCUOHANBHBIX 3a]1a4;

— MOJICPHM3AIUIO CHCTEMbI KypCOBOTO U JIUIIJIOMHOTO MPOEKTHUPOBAHUA,
KOTOpasi JOJKHA TMOBBIIIATh POJIb CTYAEHTa B MOAOOpE MaTepuasna, MOUCKe MmyTen
pelieHus 3ajad.

CamocrosiTennbHasi paboTa NPUBOIUT CTYJEHTa K TMOJYYEHUIO HOBOTO
3HAHMS, YIOPAIOUYCHHUIO U YIUIYOJICHHIO MMEIOIIUXCS 3HAHUN, (OPMHUPOBAHUIO Y
Hero TnpodeccroHaIbHBIX HaBBIKOB H ymeHui. CamocTosiTenbHas pabora
BBITIOJTHSCT Psil QyHKITHH:

—  Pa3BUBAIOILYIO;

— uH(OpPMaAMOHHO-00YyYaloIIy1O;

— OPHUEHTHUPYIOILIYIO U CTUMYJIUPYIOIIYIO;

—  BOCHHUTBIBAIOIIYIO;

—  HCCNEeA0BaTeNIbCKYIO.

B pamkax Kypca BBITIOJHSIOTCS CIEAYIONIME BHJBI CaMOCTOSTEIHHOM
paboTHI:

1. TIpopabotka yuebHOTr0o Marepuasa (1o KOHCIEKTaM, yueOHOU U Hay4YHOU
JUTEpaType);

2. BrinonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3aJaHUM;
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3. Pabota c TecTamMu 1 BOIIPOCAMU JJIsi CAMOIIPOBEPKH;

4. BeInoIHEHHE UTOTOBOM KOHTPOJIBLHON PabOTHI.

CryaeHTaM peKOMEHJIyeTCsl ¢ CaMOro Hadalla OCBOCHMsI Kypca paldoTaTh ¢
JUTEPATYPON U MpeasiaraeMbIMU 3aJJaHUsIMUA B (pOpME MOJATOTOBKU K OYEPETHOMY
ayJIUTOPHOMY 3aHATHIO. [Ipr 3TOM aKkTyanu3uMpyroTcss UMEIOIIHMECsS 3HaHUA, a
TaK)Ke co3Jaercs 0a3a Il yCBOEHUS HOBOI'O MaTepuala, BOZHHKAIOT BOIPOCHI,
OTBETHI HA KOTOPBIE CTYJAEHT MOJIy4a€eT B Ay AUTOPHUHU.

Heo0XxoaumMo OTMETHTb, YTO HEKOTOPBIE 3aJaHUs I CAMOCTOSTEIbHOU
paboThl MO Kypcy HMMEIOT ompeneieHHyro crnenuduky. [Ipu ocBoeHum Kypca
CTYJIEHT MOKET TOJb30BaThCsl OMONMOTEKONW By3a, KOTOpas B MOJHOW Mepe
o0ecrieueHa COOTBETCTBYIOIIEW JUTEpaTypoil. 3HAaYUTENbHYI0 NIOMOLIb B
MOJATOTOBKE K OYEPEAHOMY 3aHSTHIO MOKET OKa3aThb HMMEIOIIMIICS B Y4eOHO-
METOJIMYECKOM KOMIUIEKCE KpPATKMM KOHCHEKT JeKiud. OH K€ MOXKET
UCIIOJIB30BAaThCA M I 3aKpPEIJICHUs IOJYYEHHOTO B ayJIUTOPUM MaTepHaa.
CamocrosiTenbHass padoTa CTYJEHTOB MPEAYyCMOTpPEHAa YYEOHBIM IUJIAHOM H
BBITIOJIHAETCSI B 00sI3aTEILHOM TOPSJIKE. 3aJaHus TMPEUIOKEHbI 10 Kaxaou
M3y4yaeMOW TeMe€ M MOTYT TOTOBUTHCS WHIWBHUAYyalbHO uiau B rpynne. Ilo
HEOOXOJUMOCTH  CTYJIEHT MOXET oOpamarbcss 3a  KOHCYyJbTalMed K
npernojaBarento. BpIMogHEHWE 3aJaHull  KOHTPOJIMPYETCS M OLICHUBAETCS
IIPENOAABATEIIEM.

JInsg  yCHemHoOro CcaMOCTOSITEJIbHOIO M3Y4YEHUs Marepuaja CeroiHs
UCIIOJIB3YIOTCSl PA3JIMYHbIE CPEICTBa OOYYEHHUs, CPEelIH KOTOPBIX 0CO000€ MECTO
3aHUMAIOT MH(POPMAIMOHHBIE TEXHOJOTUM PAa3HOTO YPOBHS W HANPaBICHHOCTH:
AJIEKTPOHHBIE YY€OHUKH U KypChl JIEKIMM, 0a3bl TECTOBBIX 3aJlaHM W 3a/ad.
DONeKTpOHHBIA  Y4EOHMK  MPEACTaBIsieT COOOW  MPOrpaMMHOE  CPEJICTBO,
MO3BOJIAIONIEE  MPEACTaBUTh Ui  HU3YyYECHUS] TEOPETUYECKUH  Marepuall,
OpraHu30BaTh apOOMPOBAHKE, TPEHAXK U CAMOCTOSITENIbHYIO TBOPUYECKYIO padoTy,
NOMOrarlIlee CTyAeHTaM U MPernoJaBaTeNi0 OLUEHUTh YPOBEHb 3HAHUM B
ONpEJETICHHOW TEMaTUKe, a TaKXke coJepkaliee HeoOXOAUMYIO CIPaBOYHYIO
uHopMaIuio. DJEKTPOHHBI  y4eOHMK MOXKET HMHTETpUpOBaTh B  cebe
BO3MOKHOCTH Pa3IMYHBIX MEAArOrMUeCKUX MPOTPAMMHBIX CPEIICTB: O0YYaIOIIUX
porpamMm, CIPaBOYHUKOB, YIEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOIIHX
MPOTrPaMM.

CTyAeHT MOXeT Mojdy4yaTh BCE 3aJaHHsl U METOJAMYECKHE YKa3aHUs uyepes
CepBep, UYTO JAaeT €My BO3MOXXHOCTh NPUBECTH B COOTBETCTBUE JIMYHBIE
BO3MOXKHOCTH C HEOOXOJIMMBIMU JUIsl BBIMOJIHEHUS paboT Tpydo3aTpaTaMu.
CTyneHT HMMeeT BO3MOXKHOCTH BBIMIOJHATH PabOTy J0oMa WIA B ayJUTOPHHU.
Bonbuioe BocmuTaTenpHOe U 00pa30BaTENIbHOE 3HAYEHHE B CAMOCTOSITEIIBHOM
yu4eOHOM TpyHe CTYACHTa HUMEET CaMOKOHTPOJib. CaMOKOHTPOJb BO30OYXIaeT U
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NOJJICPKUBAET BHUMAaHWE M MHTEPEC, IOBBIIIAET AaKTUBHOCTh NaMITH U
MBILUIEHUSI, TO3BOJIAET CTYAEHTY CBOEBPEMEHHO OOHApyXUTb U YCTPaHWUTH
JOTYIIEHHbIE OIIMOKW M HEJOCTaTKH, OOBEKTHBHO ONPEAEIUTh YPOBEHb CBOUX
3HaHUM, MNpakTHYeckux ymeHuil. Camoe JOCTYIIHOE U IPOCTOE CPENCTBO
CAMOKOHTPOJSI ~ C  TpUMEHEHHEeM  HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH - 3TO psSAA TECTOB «on-line», KOTOpble MO3BOJAIOT B PEXHUME
peaNbHOr0 BPEMEHU OIpPEACIUTh CBOM YPOBEHb BJIAQJACHHS MPEAMETHBIM
MaTepuajoM, BBISIBUTh CBOM OIIMOKA M TMOJIYYUTh PEKOMEHJAIUU IO
CaMOCOBEPILIEHCTBOBAHHUIO.
Memoouueckue pekomenoayuu no pabome c aumepamypoi

Bcro nutepatypy MOXHO pa3fenuTh Ha YYEeOHMKM M y4deOHble mocoOus,
OpUTHHAJbHBIC HAyYHbIE MOHOTpapUYECKHEe UCTOYHUKH, HAYYHbIE MyOIHUKaINH B
nepuoanyeckor mneyatu. M3 HUX MOXKHO BBIIEIUTH JIUTEPATYypy OCHOBHYIO
(pEKOMEHIyEMYI0), JOTOTHUTENBHYIO U JINTEPATYPY IS YIIIyOJICHHOIO U3YYEHUS
JTUCIUTUTAHBIL.

W3ydyeHne OUCHMIUIMHBI CJE€IyeT HayuHaThb C Y4YeOHMKA, IOCKOJIbKY
YU4€OHHMK — 3TO KHHUra, B KOTOpPOM H3JI0)KEHBI OCHOBBI HAYyYHBIX 3HAHHUH IO
OIpE/EICHHOMY NpEeIMETy B COOTBETCTBUU C LEISIMH M 3ajadyaMu oOyuyeHus,
YCTaHOBJICHHBIMU MPOTPAMMOM.

IIpu pabGote c nuTepaTypoil HEOOXOJUMO YUYUTHIBaTh, YTO HMEIOTCS
pa3iuuHbIe BUIBI YTEHUS, W KaXAbIH W3 HUX HMCIOJB3YyEeTCS Ha OMPEISICHHBIX
JTanax OCBOEHUSI MaTepHaIa.

IIpeosapumenbrHoe UYTEHUE HAIPaBICHO HAa BBISBICHHE B  TEKCTE
HE3HAKOMbIX TEPMHUHOB M IOMCK MX 3HAUEHHUS B CIpPaBOYHOW suTeparype. B
YACTHOCTH, NPU YTEHWU YKA3aHHOM JMTEpaTypbl HEOOXOAMMO MOAPOOHEHIINM
00pa3oM aHAIU3UPOBAThH MOHATHUSI.

Ck603H0e umeHue TPEANOJAraeT NPOYTEHHWE Marepuaia OT Hadajla [0
koHIa. CKBO3HOE 4YTEHHWE JMTEpaTypbl W3 TNPUBEACHHOIO CIHCKA JIaeT
BO3MOYKHOCTh CTYJEHTY C(OPMUPOBATH CBOJI OCHOBHBIX MOHSITHI M3 MU3y4aeMou
o0acTu U CBOOOIHO BJIAJIETh UMHU.

Bvibopounoe — HaoOOpOT, UMEET IIENIbI0 MOUCK M oTOOp Marepuana. B
paMKax JaHHOTO Kypca BBIOOPOYHOE YTEHHE, KaK CIOCOO OCBOEHUS COJEp KaHUs
Kypca, TOJDKHO HCIOJIb30BaThCS MPHU MOATOTOBKE K MPAKTHUECKUM 3aHATUSAM IO
COOTBETCTBYIOILIUM pa3JiesiaMm.

Ananumuueckoe umeHue — ITO KPUTHYECKUH pa3zdop Tekcra ¢
MOCJIEYIONIMM €ro KOHCHEeKTUpoBaHUEM. OCBOEHHE yKa3aHHBIX MOHSATUN Oyner
Haubosee 3GEeKTUBHBIM B TOM CIIy4dae, €CJIM IIPU YTEHUU TEKCTOB CTYAEHT OyneT
3aJaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BOMPOCOB CHOPMYJIMPOBAHA B
®OC B mepeuyHe BOIMPOCOB mansi cobecenoBaHus. llepedeHb 3THUX BOMPOCOB
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OrpaHUY€EH, MOATOMY BaXKHO HE TOJIBKO COJIEp>KaHHE BONPOCOB, HO CaM IPHHLIMII
OCBOEHUS JIMTEPATYPHI C TIOMOIIBIO BOIPOCOB K TEKCTAM.

Lensto u3yuaroweco UTEeHUS ABISETCS TIIyOOKOE M BCECTOPOHHEE
noHuManue ydeOHoM uHpopmanuu. EcTh HECKOJIBKO NPHEMOB HU3YYaroUIEro
YTEHUS:

1. YUreHue mo aaroputMy mpesrnosaraet pasouenue nHpopManuu Ha OJIOKH:
HA3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HUAes TEeKCTa; (haKTUYECKUN MaTepual;
aHalIM3 TEKCTa IIyTEM COIOCTABJICHUS MMEIOIIUXCS TOYEK 3pPEHHUs 110
paccMaTpuBaeMbIM BONPOCaM; HOBU3HA.

2. IIpueM MoCcTaHOBKHU BOIPOCOB K TEKCTY UMEET CIICYIOLINN AITOPUTM:

— MEJUICHHO ITPOYUTATh TEKCT, CTAPASICh NOHITH CMBICI U3JI0KEHHOT'O;

— BBIJCJIUTH KJIIFOUYEBBIE CJIOBA B TEKCTE;

— T0CTapaTbCs MOHATh OCHOBHBIE HJEU, MOATEKCT M OOIIMM 3aMblcen
aBTOpA.

3. IIpuem Te3upoBaHUs 3aKIOYAETCS B (POPMYJIUPOBAHUU TE3UCOB B BHJIE
ITOJIO’KEHHM, YTBEPKICHHI, BBIBOJIOB.

K 3ToMy MOXHO A00aBUTh U MHBIE IPUEMBL: IPUEM pePEPUPOBAHUS, IPUEM
KOMMEHTHPOBAHUS.

Baxxno#t cocraBmsitoield J11000T0 COJMIHOTO HAYYHOTO M3IAHUS SIBIISAECTCS
CIIMCOK JINTEPaTypbl, Ha KOTOPYIO ccCbUIaeTcsi aBTop. IIpM BO3HMKHOBEHUM
MHTepeca K Kakoil-To o0cykaeMoi B TEKCTe Mpo0jIeMe BCerja eCTb BO3MOKHOCTD
oOpaTUTBhCS K CIHUCKY OTHOCAIIEHCS K HeW iurepaTypbl. B 3ToM ciydae Bcs
npobJjieMa Kak Obl pa30MBAETCS HA COCTABJISIONIME YacTU, KaKJas W3 KOTOPBIX
MOKET M3Yy4yaTbCs OTAENbHO OT Apyrux. [Ipm 3TOM BakHO HE TEpATh U3 BUIA
OOLIMI KOHTEKCT U HE MOTPYKAThCS UPE3MEPHO B JETANU, MOTOMY UYTO TAaKUM
00pa3oM MO>KHO HE YBUETh I1aBHOTO.

Memoouueckue pekomenoayuu 0,11 n0020MOBKU K IK3AMEHY:

Dk3aMeH sBisIeTCS (OPMON HMTOTOBOTO KOHTPOJISI 3HAHUK M YMEHUU
oOyJaroluxcs Mo JaHHOW JUCUUIUIMHE, MOJTYYSHHBIX Ha JICKIHSX, MPAKTUYECKUX
3aHATHSX M B MPOLIECCE CaMOCTOATENbHON paboThl. OCHOBOW IJIsi ONpeneseHus
OLICHKM  CIYXUT  YpPOBEHb  YCBOGHHMS  OOy4yaloIIMMHCS  MaTepuana,
PEeIyCMOTPEHHOIO0 JIaHHOM paboueil mporpammoii K sk3ameny pomyckaroTcs
CTyIEeHThI, HaOpaBmme 36 u Ooyiee OaIIOB MO WTOraM TEKYIIErOo W
IPOMEXYTOUHOTO KOHTpousst. Ha sk3aMene cTyneHT Moxet HaOpaTh ot 15 mo 30
OaIoB.

B mepuoa moarotoBku K 3k3aMeHy OOyuaroluecsi BHOBb OOpalaloTcs K
y4e0HO-METOIMYECKOMY MaTepHaly U 3aKPEIUISIOT MPOMEXYTOUHbIC 3HAHMUSL.

[ToaroToBka oOy4aronierocs K 3k3aMeHy BKJIFOYAET TPH 3Tara:

— CaMOCTOATCIIbHAA pa60Ta B TCUCHHUEC CCEMECTPA,
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— HEINOCPEICTBEHHAasl MOJArOTOBKA B JTHU, IPEAIIECTBYIOIIUE SK3aMEHY MO
TEeMaM Kypca;

— TMOATOTOBKA K OTBETY Ha 3K3aMEHAI[MOHHBIE BOITPOCHI.

[Ipu moAroToBKe K dK3aMeHy 00ydYaromUMCS 11€1ecO000pa3HO UCTIOIb30BATh
MaTepuagbl  JIKIHH, y4eOHO-METOJUYECKHE  KOMIUIEKChl,  HOpMaTHUBHBIC
JIOKYMEHTBI, OCHOBHYIO U JIONOJIHUTEIBHYIO JTUTEPATYPY.

Ha sk3aMeH BbIHOCHTCS MaTepuall B 00beMe, MPeayCMOTPEHHOM paboyeit
nporpaMmMoi y4eOHOM HNUCHMIUIMHBI 32 CEeMECTp. OK3aMeH MPOBOJIUTCA B
MMChbMEHHOM / yCTHOM dopme.

[Ipu mpoBeneHuu HK3aMeHa B MUCbMEHHOW (ycTHOH) (opme, Bemyuit
IIPENoJIaBaTeNlb COCTABIISIET 3K3aMEHALIMOHHBIE OWJIETHI, KOTOPbIE BKJIIOYAIOT B
ceOsi: TECTOBbIE 3aJlaHUA; TEOPETHUUECKUE 3aJaHusl; 3alauyd WIH CUTyaluu.
dopMyIMpPOBKAa TEOPETUUECKUX 3aJaHUS COBMANACT ¢ (POPMYIMPOBKON MEpeUHs
HK3aMEHALIMOHHBIX BOIPOCOB, TOBEJACHHBIX J0 CBEJICHUS 00YJarOIINXCsl HaKaHyHE
’K3aMeHalMOHHON ceccuu. CoaepkaHUE BOIPOCOB OJHOTO OWJIeTa OTHOCUTCS K
Pa3IMYHBIM pa3ziesaM IporpaMMBbl ¢ TEM, YTOOBI 00Jiee OJTHO OXBAaTUTh MaTepHall
y4eOHOM TUCITUTIIIUHBI.

8. MaTepnanLHO-TeXanecxoe o0ecrieueHue TUCHUILIMHBI

Ne HanmeHnoBaHMe (KOMNIBIOTEPHBIE KJIACCHI, Ayauropumn
n/n y4eOHbIe JIa00paTopuH, 000py/10BaHKE)
1 VYy4eOnble 1aboparopuun ['maBHbIl KOpHyC, 213,
215,216,218 ayn.
2 VYyebHas nabopatopusi, OCHaIIEHHAs ['naBHbIl KOpIyC 222
KoMrboTepam (12 mir.)
3 JlabopaTopHas mocy/a u IpUHAIICKHOCTH I'maBHebI# KOpHYC, 213,
JUTS TIOATOTOBKA MOHOMEPOB M CUHTE3a 215,216, 218 ayn.

MOJIUMEPOB (KOJIOBI, MPSIMBIE U OOpaTHBIC
XOJIOAWJIbHUKH, IPOOUPKH, TUTIETKH, MEPHBIC
[VWUTHHPHI, HACATIKU, AJIJIOHKH, YaIIKU
[leTpu, cTakaHbl, BOPOHKH, IITATHBBI,
(GuIBTPBHI, epiiu 1adopaTopHbIE,

TEPMOMETPHI)
4 JlaGoparopHoe obopynoBanue a1t cuaTe3a u | ['maBHbId kopryc, HOLL
UCCJIeIOBAHUS TIOJIUMEPOB (TEPMOCTAT «IIporpeccruBHbIE
YKUAJIKOCTHOW, MEIIAJIKH JJIEKTPUYECKHE, noJMMepsD, 216 ayx.

nuHelHbie aBToTpanchopmatopsl JIATP,
BOJISIHBIE WJIM TIECUaHble OaHM,
AIEKTPUYECKUE TIIIUTKH, BUCKO3UMETPBI
BIIX, pedgpakTomMeTp, BeChl aHaJTUTHYECKHUE,
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BEChI TEXHUYECKHE, IKa(bl CyluibHbIe, pH-
METp, YCTAaHOBKA JJIsl ONIPEACIICHUS
TEeMIIepaTyphl pa3MsTUYEeHUs], yCTAHOBKA JUISI
TYpOUIUMETPUUECKOTO TUTPOBAHUS)

O0opynoBaHue AJis UCCIIETOBaHUS
noaumMepoB (auddepeHmuanbHbIN
ckaHupyronuii kagopumerp Setaram DSC131
EVO, UK-criektpoMeTp, pa3pbiBHAsI MalllMHa,
IIPECC rOPSIYETO MPECCOBAHUS, TPUOOPHI [
OIIpENEICHUS TEIUIOCTOMKOCTH,
OTHECTOMKOCTH, YJTapHOM BSI3KOCTH,
TBEPAOCTH IMOJIUMEPOB, KOH-KAJIOPUMETP)

I'maBue1it kOopmyc, HOLL
«IIporpeccuBHbie
MOJINMEPBI»
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punnoxenne 1

JUCT UBMEHEHUM (JIOTOJTHEHUI)
B pabouyro mporpaMmy 1o JUCITUILIINHE

«Konnmonanast XuMust MOJIMMEPOB U MATEPUAJIOB HA KX OCHOBEY IO HAIIPABJICHUIO
noaroroBku 18.03.01 — Xumuueckas TexHosnorus (0akagaBpuar)

Ilepeyenb BHOCUMBIX

Neni/m N .
U3MeHeHHUil (1onoJTHeHu)

JuemeHT (myHKT) PI1J] IIpumeuyanue

O6CY)KI[GH3 U PCKOMCHIOBAaHA Ha 3aCCAAHUU Ka(bezprl OpFaHHHGCKOﬁ XHUMHHU 1

BBICOKOMOJICKYJLAPHBIX COG,Z[I/IHGHI/Iﬁ

[Ipotokom Ne  «__ »
3aBenytomuii kadenpoit

20

r

Pacnpenesnenue 0aJ1710B TeKyl1ero U py0e:KHOro KOHTPOJIsI

1.X. H., ipodeccop C.IO. Xamupona

Ipunoxenue 2

Cymma 6annos
Non/n Buo konmponsa
Obwan cymma | 1-1 mouxka 2-a mouxka | 3-a mouka
1- | Iocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
2- | Texywquit kKoHmpoJun: 00 30 6annos 00 106. 0010 6. 00106.
Omeem na 5 eonpocos om 0 0ol 6. om00056.| om0do56.| omOoo) 6.
TToJHBIH TIPaBAIBHBIN OTBET 1o 15 6amios 50. 50. 50.
HenonHbIi IpaBUIBHEIA OTBET or 3 nol5 0. orl 1056.| orlmo56.| orl no50.
OtBeT, coiepKaliuil HETOYHOCTH, OIIUOKH 00. 00. 00. 00.
Buvinoanenue CamocmoAameIbHovIX
3a0anuil om (0 00l5 6. om00056. |om00o56 |om00dos6
1. | Pybescnulii Konmposs 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBaHUE or0-10186.| 0or0-m066.| 0T 0-71066. |0oT 0- 10 6 6.
KOJIJIOKBUYM ot 0 1o 186. 0or01066.| or0m066.| or0 10 60.
Hmozo cymma mekyuyezo u pyoeicnozo
KOHmMpoas 00 706annoe 00 230. 00 230 00 246
IlepBblii 3Tan (0a30BbIH)ypoOBeHb) — OLIEHKA
«YAOBJIETBOPHTEIbHO» He MeHee 36 0. He MeHee 12 6. He MeHee 12 6 | He meHee 12 6
Bropoii 3Tanm (IpPOABMHYTBLI)ypoBeHb) — menee 70 0.
OLICHKA «XOPOILO0» (51-69 6.) meHee 23 6 MmeHee 23 0 MeHee 240
Tperuii 3Tan (BHICOKUI ypPOBEHb) - OLIEHKA
«OTJIUYHO» He meHee 70 6. He MeHee 23 6. He MeHee 23 6 | He MeHee 240
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Ipunoxenune 3

IHIxana ouyenueanus naanupyemvix pe3yaiomamoe 00yuenus

Texymmii u pyoexkHbId KOHTPOJIb

Cemectp [Ikana oneHUBaHUA
0-35 Gamios 36-50 6amioB 51-60 6amioB 56-70 6ammoB
Yactuunoe mnocenienue | [Tonnoe uian yactuunoe | ITomHoe nnu | ITonnoe MHOCEIEHHUE
AyOUTOPHBIX  3aHATHHA. | TIOCEIIEHHE YaCTUYHOE ayIUTOPHBIX 3aHATHH.
HeynosnerBoputenbsHOE | ayTUTOPHBIX — 3aHSATHHA. | MOCEIICHHUE [lomHOE BHIIOTHEHHE U
BEITIOJTHEHHE YactiaHoe AyIUTOPHBIX 3aHATHH. | 3aIIWTa JIAOOPAaTOPHBIX
1a00paTOPHBIX U | BBIIOJHCHHWE W 3ammra | [lodHOE BBINOJHECHUE | U MPAKTUICCKUX
MPAaKTUYCCKUX  paboT. | 1abOpaTOPHBIX | u 3ammrTa | 3aHATHHA. BeImonHeHNEe
[lnoxas TOATOTOBKA K | MPAaKTUYECKUX  pabdoOT. | J1abopaTOpHBIX U | TECTOBBIX 3aJIaHMiA,
0aJUTbHO-PEUTHHTOBEIM | BBIMONIHEHHE TECTOBBIX | MPAKTHYECKUX PAOOT. | OTBETHI Ha
MECPOIIPUATHAM. SaﬂaHHi/lI, OTBCTHI Ha Brimonnenue KOJITIOKBUYME Ha
CryneHt HE | KOJUIOKBHYME Ha | TECTOBBIX  3aJaHUH, | OICHKU «OTIUYHOY.
JIOITyCKaeTCs K | OICHKH OTBETHI Ha
MIPOMEKYTOUHOU «YIOBJIETBOPUTEIHHOY». | KOJUIOKBHYME Ha
aTTeCTalluu OIICHKHU «XOPOIIIOY.
IIpomexxkyTouyHasi arrecTauus (IK3amen)
Cemectp [Hkana oueHuBaHUS
HeynosnerBopurenbx Y 10BAETBOPUTENEHO Xoporio OTnuyHO
0 (61-80 6anoB) (81-90 6annoB) (91-100 6annoB)

(36-60 6a1108)

Crynent umeer 36-60
0aagoB IO HTOraM
TEKYIIETro i
pyOeXKHOTO KOHTPOJIS,
Ha DJK3aMeHe He aj
[TOJIHOI'O0 OTBETA HHU Ha
OJIMH BOTIPOC.
CryzneHt umeer

36-45 GamwioB 1O
UTOTaM TEKYyHIeTO H
PYOEKHOTO KOHTPOJIS,
Ha o9k3amene (mud.
3adere) Jajd TOJHBIN
OTBET TOJBKO HA OAUH
BOIIPOC

Crynentr wumeer 36-50
6amioB o HUTOoramMm
TEKYIIET0 U PYyOEKHOTO
KOHTPOJIS, Ha SK3aMeHe
Jajl  TOJHBIM OTBET Ha
OJIMH BONIPOC U YaCTUIHO
(TIOJTHOCTBIO) OTBETHJI Ha

BTOPOH.
Crygenr wumeer 46-60
0aJIoB o HATOraM

TEKyIIero M pyOexHOro

KOHTpPOJIS, Ha DK3aMeHe
najdl TONHBIA OTBET Ha
OJIUH BOIPOC HIIH
YaCTUYHO OTBETHII Ha 00a
BOMpoOCa.

CrynaeHr HMeeT o
UTOraM  TEKYyLIero |

pyOexxHOrO KOHTpOJIS 61-
70 GamIoB Ha 3K3aMEHE
HE JaJ IOJIHOTO OTBETa
HU Ha OJMH BOIPOC.

Crynent umeet 51-60

0aIoB 1O  HTOraMm
TEKYIIEro u
pyOe)HOTO KOHTPOJIS,
Ha  OJK3aMeHe  Jal
MONHBIA  OTBET Ha
OITUH BOTIPOC u
YaCTUIHO

(TIOJTHOCTBIO) OTBETHII
Ha BTOPO.

Crynenr umeer 61 —
65 0OamIoB IO HUTOTaM
TEKYIIETO u
pyOex)HOTO KOHTPOJIS,

Ha DJK3aMEHE an
MOJHBIM  OTBET Ha
OJIUH BOIIPOC "

YaCTHYHO OTBETHJI Ha
BTOPOH. Crynenr
nmeer 66-70 OGamoB
10 WUTOraM TEKYIIEeTo
u pybOexHOoro
KOHTpOJIS, Ha
SK3aMEHE JaJl MTOJIHBII
OTBET TOJIKO Ha OJMH
BOIIPOC.

Crynent umeer 61-70
6ajuloB 1O UTOram
TEKYIIETO U PyOex HOTO
KOHTPOJISI, Ha SK3aMEHE
Jlaj TOJHBIM OTBET Ha
OITMH BOTIPOC u
YaCTHYHO (TTOJHOCTHIO)
OTBETHII Ha BTOPOH.
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