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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbI

OO011ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIISACT 2 3a4eTHBIC eIUHUIIBI (72 Yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus

Kypc 1

Cemectp 1

Jlexuuun 18
[IpakTHuecKkue 3aHATHI 18
JlabGoparopHsbie 3aHATHS -
Koncyapranuun -
HTOro ayiuTOpHBIX 3aHITHI 36
CamocTosTenbHas pabora 36
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. et ocBOEHUST TUCHUTIIMHBI

Llens: ¢dopMupoBaHHE CHUCTEMAaTH3UPOBAHHBIX 3HAHW, yMEHU M HABBIKOB B 00JacTu
9JIEMEHTapHON MaTeMaTHKH M BOCIIOJHEHHUS MPOOEIOB B CHCTEMATU3AIMU 3HAHUI B IIKOJIBHOM
MaTeMaTHKe.

3anauu:

- PpacKpeITh pOJIb M 3HAUYCHHE MAaTEMaTHYeCKMX METOJOB WCCICIOBAHUS TPH pPEHICHUU
WH)KCHEPHBIX 3a/1ay;

- O3HAKOMHUTh C OCHOBHBIMH MOHATHUSMH M METOAAMHU KJIACCHYECKOH M COBPEMEHHOMN
MaTeMaTUKH;

- HAYYUTh CTYIEHTOB NPUMEHITH METOABl MaTeMaTHYeCKOTO aHaln3a IS TOCTPOSHHS
MaTeMaTUYECKUX MOJIENeH peabHbIX IPOLIECCOB U SIBIICHUN;

- PacKpBITh POJb W 3HAYCHHE BEPOSITHOCTHO-CTATHCTUYECKUX METOJIOB HCCICIOBAHUS TIPU
pELIeHUH MH)KEHEPHBIX 3a/1ady.

3. Mecto qucuunaunsl B crpykrype OIIOII: Ba3oBas yacts. 51.B.[1B.02.01

Hannas yuebHas mucuuruimHa BimrodeHa B paszzaen b1.B.JIB.02.01 Oo6menpodeccnoHanbHbIM
OCHOBHOM 00pazoBartenbHOl nporpammsl 03.03.02 dusuka. OcBauBaercs Ha 1 kypce, 1 cemectp.
B pe3ynbrare ocBOE€HUS AUCHUILINHBI CTYACHT JOJIKEH:

e YCBOUTb OCHOBBI 2JIEMEHTAPHON MaTeMaTHKH, HEOOXOUMbIE [Tl JaJIbHEHIIero
M3YYEHUS JUCIUIUIMH MaTEMAaTUYECKOr0 U €CTECTBEHHO-HAyYHOTr0 1IUKJIA,
IPEIYCMOTPEHHBIX pab04nuM y4eOHBIM IJIAHOM;

e yYMETb IPUMEHSATH 3HAHUS DJIEMEHTAPHON MaTeMaTUKHU Ul pellIeHus 3a1a4,
BO3HHUKAIOIIMX B JUCHUIUIMHAX JPYTUX HUKIOB U TPEOYIOUIUX COOTBETCTBYIOIIUX
3HAHUM.

OCHOBHBIE TIOJI0KEHUS AUCHUIUIMHBI JOJKHBI ObITh UCIIOIb30BaHbl B AaJIbHEUIIIEM IPU
M3YYEHUH CIETYIOMNX AUCUUIUINH: MAaTEMaTUUYECKUI aHaIN3; aHAIUTHYECKasi TeOMETPUS;
TEOpUsl BEPOATHOCTEW U MAaTEMATUUYECKAsl CTATUCTUKA; a TAK)KE IIPU NU3YYEHUH OCHOBHBIX
paznenoB GU3HKH.
4. TpeboBaHus K pe3yJbTaTaM 0CBOCHHUS THCHMIJIHHBI

Komnerennuu oby4daromierocs, GopMupyeMble B pe3ysbTaTe OCBOSHUS AUCIUILITNHBI.

B pesynbrare M3ydeHus NUCHMILIMHBI OOydaroUMiics MOJDKEH 001anaTh CIeqyIOUMMU
KOMIETEHIUSIMU (pe3yabTaTaMHi OCBOEHHsI 00pa30BaTeIbHON IPOrpaMMBl):



Koawbt o
KOMITeTeHIHii Coaeprxanue KOMIeTeHIMI
OK-4 CIIOCOOHOCTBIO MCIIOIB30BAaTh OCHOBBI B PAa3NIMUHbIX chepax KU3HEAEITSITbHOCTH
CIOCOOHOCTBIO MOJIB30BATHCS COBPEMEHHBIMU METOAaMHU 00pabOTKH, aHAIn3a 1
T[1K-5 cuHTe3a Qu3nueckor nHpopManru B U30paHHOH 001acTi PU3nIecKux
UCCIICIOBAHUI

B3anuMoCBs3b TIaHUPYEMBIX pPE3yJbTaTOB OOYYCHHUS IO JUCHMIUIMHE ¢ (OpMUPYEMBIMU
komnerennuamu OITOIT:

Koabl Ilnanupyembie pe3yJibTAThl 00y4eHUs,
KOMIIeTeH N i cooTBeTCcTBYIOIME (popMupyembiM KomnerennusivM OITOIT
o1onn
3HaTh Ymerb Baaners
- CBsI3b TCOPECTUYCCKUX — OCYIICCTBIIATH BJIaJICHAA
OCHOB 1 TCXHOJIOTUYCCKUX |N€ATCIABHOCTH I10 HpO(i)eCCI/IOHaJ]BHI)IM
MPUEMOB JIEMEHTapHOU pa3paboTaHHBIM HHCTPYMEHTapHUEM,
MaTEMaTHUKH C nmporpaMmam yqe6H],1x TIO3BOJISAIOIIUM
conepKaHuEM pEIMETOB; pean30BLIBATh yUeOHbBIE
MPETo1aBaeMbIX YUeOHBIX |— IJIaHUPOBATh U MPOTPaMMBbl B
mpeaAMETOB; — OCYILIECTBIIATH yqe6H[,H‘/'1 COOTBETCTBHUHU C
HGO6XO[II/IMI>I€ CBCACHUA IIPOLIECC B COOTBETCTBUU C Tpe6OBaHI/IHMI/I
OK-4 Meaaroruiueckoro, TpeOOBAHUAMU 00pa3oBaTEIbHBIX
METOJIUYECKOr0 XapaKkTepa, (00pa3oBaTeIbHBIX CTaHIAPTOB,
HEOOXOMMBIE JIJIS CTaHJIAPTOB;
CO3/IaHUS U PeaIN3alnu
y4eOHBIX ITPOrpaMM B
COOTBETCTBUH C
TpeOOBaHUSAMHU
00pazoBaTenbHbIX
CTaH/IapTOB;
— OCHOBHBIE METO/IbI — UCIIOJIb30BaTh 3HAHUE — KOHCTPYKTHMBHBIMU
HCTIOJTb30BaAHUS OCHOB 3JIEMEHTApHOU YMEHUSIMU KaK OJTHUM U3
00pa3oBaTenpHOM Cpeibl | MAaTEeMaTHKH JIJIS IEPEBOIa |TJIABHBIX ACTIEKTOB
JUTSL TOCTHKEHUS nHGOPMAIUH C pohecCHOHATBHOMN
JIMYHOCTHBIX, ©CTECTBEHHOTO SI3bIKa HA  |KYJIBTYPHI OYAYyIIEro
METAaNpPEeIMETHBIX U SI3BIK MATEMATUKU U YUUTENSA-TPEAMETHUKA; —
NPEMETHBIX PE3YJIbTATOB |00OpaTHO; — IPUMEHSThH MaTepHUaIoM 3JIEMEHTAPHOM
I1K-5 00yueHus 1 00eCIeYeHNsI |TEOPETUYECKUE 3HAHMS 110 |MAaTEMATUKH Ha YPOBHE,
KauecTBa y4eOHO- 3JIEMEHTAPHON MAaTeMAaTHKE | [T03BOJISIFOLIEM
BOCIIUTATEILHOTO B OIKMCAHUU MPOILIECCOB U |(HOPMYJIUPOBAThH U PEIIaTh
npomnecca CpeacTeamu SBJICHUI B Pa3IMYHBIX 3aJ1a49, BOZHUKAIOIINE B
IPENOIABAEMBIX YIE€OHBIX |06IacTsX 3HAHUS, — X0J1e yueOHOH
MIpeaAMCTOB, IUIAaHUPOBAThH U JOCATCIBbHOCTH I10
OCYIIECTBJIATh HAYYHO- MPENOAAaBAEMbIM
HCCIIEJIOBATENIbCKYIO MpeaMeTaMm, a TAKKE B




paboTy c ydeToM
BO3MOYKHOCTH
HCTIOIb30BaHUS
o0pa3oBaTenbHOM cpebl
JUTSL TOCTHIKECHUS
JMYHOCTHBIX,
METanpeaIMETHBIX U
IPEIMETHBIX Pe3yIbTaTOB
oOydeHus u obecriedyeHnus
KadecTBa
y4e0HOBOCTIMTATEIHHOTO
npolecca cpeacTBaMu
MpenoJaBaeMbIX YIeOHbIX
HPEIMETOB; —
OCYIIECTBIISTH TIOMCK U
oT00p MHpOpMAIHH,
HEOOXOIUMOM ISt
peuIeHus] KOHKPETHOU
3a]a4u;

MPaKTUYECKOU
NeATEeTLHOCTH, TPeOyIomTne
YTIyOIEeHHBIX
po(heCCUOHATBHBIX
3HAHWM; — HaBBIKAMU
dhopmanzanum
TEOPETHIECKUX H
MPHUKIIATHBIX TPAKTHIECKUX
3aJa4.HayK.

[Tpu npoBeneHUH Yy4eOHBIX 3aHATHIA 00ecreunBaeTCsl Pa3BUTHE Y 00YyUYaIOLIMXCSl HABBIKOB
KOMaHAHON paOoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJItOUAsi IPU HEOOXOJUMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX JUCKYCCHUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 CI/ITyaIII/If/'I U HUMHUTAIIMOHHBIX MOI{CHCﬁ, mpernogaBaHue
JUCUMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCIICIOBAaHMIA, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH W mpodeccHoHAIbHOM
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Howme

Hemel

HaumeHoBaHue TeM (BONPOCOB),
HU3y4YaeMbIX 0 JAHHOMH
JUCIUILINHE

SanaTusa

CamocTosiTeibHas padoTa
CTYIE€HTOB

I np

Coneprxanne

Yacer

®opMbl KOHTPOJIS

Jlutepa
Typa

1-2

Apudmernka u anredpa

JleficTBUTENBHEIE, panuoHalIbHbIE u
HppalMoOHaNIbHbIE yncia. YHUCIoBblE HEpaBEHCTBA
u ux cpoictBa. [Jpobu. [Ipomopruu. IlporeHTs.
Crenern u kopHu. Monymu (aOconroTHas
BEJIMYMHA). DopMyiIbI COKpAILIEHHOTO
yMHOXkeHusl.  MppanuoHaibHble  BBIpAaXKEHMUS.
CpaBHeHnue YHUCEel. ToxiecTBeHHbIE
npeoOpa3oBaHusl alreOpandeckux BBIPAKEHHIH.
Brigenenue nonHoro kBazapara. I[Iporpeccun.

2

YcerHbli onpoc,
COOOIIIEHHS 1O
BOIIPOCAM TEMBI,

[1]. [2],
[3], [4],
[5], [6]

@OyHKIMH, UX CBOMCTBA U rpapuku

JIuneitnass ¢ynkuua. Ksagparuunas ¢yHKuus.
CreneHHbie byHKIHH. HpoOHo-nuneiHas
¢ynkuusa.  Jlorapupmbl M WX  CcBoOiicTBa.
Jlorapudpmuueckue @ynkuuu. ['eomerpuueckue
npeoOpa3oBaHus rpagUKoB QyHKIHH.

VYcTHbIl ompoc,
JIOKJIaJl, KOHCIIEKT,

[1], [2],
[3], [4],
[5], [6]

5-6

PanvoHnaneHbIE ypaBHEHHUS

JIuneiinble ypaBHeHHs KBanpaTHble ypaBHEHMS.
Teopust mHorowienoB. KyOuueckue ypaBHEHUS.
JlpoOHO-palnoHa bHbIE YPABHEHMS.

YcTHbIH ompoc,
JIOKJIaJl, KOHCIIEKT,

[1], [2],
[3], [4],
[5], [6]

7-8

PanmonansHble HEpaBeHCTBA
Pemenne kBaapaTHBIX HepaBeHCTB. J[poOHO-
palnroHaIbHbIE HEpPaBEHCTBA. CucreMsl
palMOHAIBHBIX YPAaBHEHUN.

YcTHbIH ompoc,
KOHCIIEKT, IOKJIaJ,

[1], [2],
[3], [4],
[5], [6]




9-10

HppanmoHanbHble ypaBHEHUS

PaBHOCUIIBHBIE npeoOpa3oBaHuUs
UPPaLMOHAIIBHBIX YPaBHEHUM.

HppaunoHanbHble HEPABEHCTBA

PaBHOCHIIBHBIE npeoOpa3oBaHus
HppalMOHAJILHBIX € HEPABEHCTB

YcTHBIN ompoc,
KOHCIIEKT, TOKJIaJ,

[1], [2],
3], [4],
[5], [6]

11-12

HepaBeHcTBa, cozepxamue  3HaK — aOCOJIIOTHOM
BEJIMYHMHBI
HepaBenctBa, cogepxamue 3HaK  aOCONIOTHOM
BCINYHHBI.

YcTHBIN ompoc,
KOHCIIEKT, TOKJIaJ,

[1], [2],
[3], [4],
[5], [6]

13-14

IIpuMeHeHre UHTErpasIoB MIPU PELICHUN 33124
[Ipo6nema BBeneHust mousTHiA «lIpenen, mponsBomHas,
HHTErpal» B Kypce CpemdHed WIKOJbl. 3aJadyd Ha
MaKCUMyM M MHUHHUMYyM. [Ipou3BojgHas u xacaTenbHasl.
Hcnonbs3oBaHue  NPOU3BOAHOW  MpPU  PELICHUH
pa3NUYHBIX 3a/4a4.

YcTHBIM ompoc,
KOHCIIEKT, TOKJIaJ,

[1], [2],
3], [4],
[5], [6]

15-16

Tpueconomempust
TpuroHomerpuueckre  QYHKIMH  MPOU3BOIBHOTO
aprymenra. OcHoBHble ¢opmynbl. CBOHCTBa H

rpaduku TPUTOHOMETPHUYECKHX byHKLU.
Tpuronomerpudeckre YpaBHEHHS.
Tpuronomerpuueckue HEpaBEHCTBA, oOpaTHbIe

TPUTOHOMCTPHUYICCKNC HCPABCHCTBA

17-18

BekropHast anrebpa
OcHOBHbIE  TIOHATHS, omnpeneneHus. JIuHeiiHble
olepanyy HaJx BeKkTopamu. JIMHEHas 3aBHCUMOCTD H

HE3aBUCHMOCTh BEKTOPOB. Koopnunatnoe
[IPEJCTABICHUE BEKTOPOB. YMHOXEHUE BEKTOPOB.
Hanpasnstonue KOCHHYCBIL. CkansipHoe
MIPOU3BEJCHHE. BekropHoe IIPOU3BEICHHE.

Cwmemannoe mponsBeacHue. OCHOBBI WHTETPAIBHOTO
VCUUCIICHUA

YerHsl onpoc,
KOHCIIEKT, JOKJIAJ,

[1]. [2],
[3], [4],
[5], [6]




UTOIro 18 18 36

IIpumeyanus:

— Bce Buapl yueOHO# pabOTBl MOTYT MIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHHMH JIOKAILHBIX HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanyuy HHAMBUIYaITBHOTO ITOX0a K OOYUSHHUIO CTYJACHTOB, OCYIIECTBISIONINX YIeOHBII Mpolece 0 HHANBHIYIFHOH TPAeKTOPHH B paMKax
MHIVBHIYaJIHHOTO pabovero Iiana, 3ydeHne JaHHOH TUCHUILTHHBI MOXKET OCYIIECTBIATHCS Yepe3 WHIUBUIyaTbHbIE KOHCYIbTAUH TIPETIOJaBaTellsi OYHO, B YaCh
KOHCYJIbTAIIMH, MO SJICKTPOHHOM TOoUTe, a Takxke ¢ ucnonb3oBanueM WebEX, miatdopmbl mucrannmnonsoro ooydenus Moodle, muuHblil kabuHeT cTyneHTa Ha cailTe
COT'Y, mpyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIM3al[ui, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM HpCHoAaBaTClid MPOBOJUT CCTCCTBCHHBIC WM HMMHUTAIHUOHHBIC SKCIICPUMCHTHI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTENIBHOMN amnmapaTypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA Crienuajamcra YMCHHUEM
HHTCJUICKTYAJIbHOT'O IMPOHUKHOBCHUSA B TC €CTCCTBCHHO-TCXHUYCCKUC HJIUM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACH HAYYHOTO M TEXHUYCCKOI'O XapaKTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaJM(UKALUOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYACHTY FJIY6OKO HN3ydaTb MCEXAHWU3M IMNPUMCHCHHA IOTUX 3HaHI/II71, OBJIaACBATh BAXXHBIM JIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIECCHI, KOTOpPBHIE HCCIEAYIOT Ha JiabopaTopHoM 3aHATuU. I[lof
BIIMSIHUEM DJTOU Q)OpMBI 3aHSTUN CTYACHTOB YaCTO BO3HHUKAOT HOBBIC HJACHW HAYYHOIo H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTENBHON CTENEHU O0eCcTeynuBaIoT
OTpabOTKY YMEHUH M HaBBIKOB MPHUHATHS MPAKTUYECKHX PEIICHUN B PealbHBIX YCIOBHSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akanemuueckoi rpynmsl. [Ipuctymas xk paboTe B JabopaTopuu, CTYIEHTY CIeAyeT 3HaTb, 4YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHTH MX C OOIIUMHU MpaBUIaMH PaOOTHI B J1a0OPATOpUH,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTepHET B pexuMe pealbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET mocpeACcTBOM 3arpy:KaeMoro MpujIoKEeHHUs, YCTAHOBJICHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJCHUCTBHA ABYX M 0Ojee YJaCTHHKOB 0Opa30BaTEIbHOTO MpoIecca I
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOYy4eHHus, AEJOBbIE WIPHI, IMOJATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcrons3yroTcs peUTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHLIIMOHHOTO 00y4JeHUsI.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popManmoHHo-o0pazosarensHOU cpeanl (DNMOC) COI'Y npu ucnons3oBarnu pecypcos IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAaHWW, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecneyeHne caMoCToATeIbHOI padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJeHHs U PacIIiPEHUS TEOPETUICCKUX 3HAHUI;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUSA UCCIEIOBATENLCKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHajaMH, IIOMCKa W aHaJh3a JIUTePaTypbl U
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHass paboTa CTYACHTOB MPOBOAUTCS B BHUJE MUCHMEHHBIX JOMAITHUX
3aJlaHUil (B TOM 4HCJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, MONB3YSICh TEOPETHUECKUM MaTepuajoM (JeKIuHu, ydeOHas JuTepaTypa U MHTEpHET-
pecypchl TO JaHHOM Teme), TMOCle Yero MPOBOAUTCS OOCYXKIEHHUE [aHHOW TEMBI O]
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
METOJMYECKHIl MaTepHal MO OpraHU3alMi CaMOCTOSTENIbHON paboThl CTYJEHTOB OTPa)K€HbI B
Y4eOHo-meroanueckoil kapte aucuurinabl «Heopranuueckas xumus» (Ta6m. 5.1.), a Takxe Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://Ims.nosu.ru/.
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[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIMMX 3aIIOMUHAHKS U SBJISIOMIUXCS OCHOBOIIOIATAIOIIMMH B ATOU TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«buopuszuka»
CamocrosiTenpHasi paboTa CTYIEHTOB, NPEIyCMOTPEHHAs y4YeOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBATH 0OoJyiee TIYyOOKOMY YCBOGHHIO HM3y4aeMOro Kypca, (hOpMHpOBaTh HAaBBIKH
UCCIIEOBATEIbCKOM  pabOTBl W OPUCHTHUPOBATH CTYACHTOB HAa yMEHHE IPHUMEHSTH
TEOPETHUYECKHE 3HAHUS Ha TIPaKTHKE.

3amaHus Ui CaMOCTOSTENBHON pabOThI COCTABISIOTCSA IO pa3feiaM M TeMaM, II0
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh W MPOAHATU3UPOBATh PACCMATPUBAEMBIN IpENoJaBaTelieM MaTepuan B o0beMe
3aIJIaHUPOBAHHBIX YaCOB.

3amaHust M0 CaMOCTOATENBHOM paboTe O AUCIUIUTMHE MOTYT OBITh CIEIYIOIINX BH/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e TqpopaboTka ydeOHOro MaTepuana (IO KOHCHEKTaM JIeKIMHA y4eOHOH M Hay4HOU
JUTEpaType) M TOATOTOBKA JOKJIAJOB HAa CEMHHApaXx M MPAKTHYECKHX 3aHATUAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

® BBINOJHEHHE KOHTPOJBHBIX paboT, TBOPYECKUX (MIPOSKTHBIX) 33/JaHUIl;

® pelIeHHE 337ay;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUUTBHIBAIOTCS TMPU aTTeCTallUU CTyJAeHTa (dk3ameH). Ilpu 3ToM MpoOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC HAa CEMHUHAPCKHUX MW MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYIACHTOB BKIIIOYAET BBINOJHEHHE IOMAIIHHUX 33daHUN K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEpaTyphl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanuyeckne peKOMEHIAUM 110 HAIMCAHUIO pedepaToB (10KJIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI


http://www.yandex.ru/
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mo 9toii Teme. OH sBIsSETCAs NEUCTBEHHOW (OPMOI CaMOCTOSITENHHOTO HCCIEAOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, CreuaTbHOH MOHOTpa(UYecKOl JUTEpaTyphl, a TAKKEe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOIICHUIO CTYAEHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Br16op tembl uccienoBanus. Tema pedepara BeIOUpaeTcsi CTYACHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CIICIYIOIME JJIEMEHTH: BBIOOp ©  (QOopMyaupoBaHHWE MPOOIEMBbI, pa3pabdoTka IUIaHa
HCCJIEIOBAHMSI U TMPEBApUTEILHOrO IU1aHa pedepaTa; cOOp U U3ydeHHE UCXOJHOTO MaTepHara,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0IlIeHNE O MPEABAPUTEIBHBIX Pe3yIbTaTaX UCCIIEJOBAHMS; OKOHYATEIbHBIN BapUAHT pabOTHI;
oOcyxaenue pedepara (Ha ceMUHape U T. II.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCJIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCS COJEpP)KAHUE IPOOJIEMBI;
3aKJII0UYEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyeT o0paTuThes B OMOIMOTEKY UM K mpernoaasarento. [logoOpannyro mutepaTypy clieayer
3apuxcuposats cornacHo ['OCT no 6ubnuorpadguueckoMy OMUCAHUIO POU3BEICHHM MeYaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobineme. [lpu u3ydeHuu nuTeparypbl HeoOXOIUMO BbIOMpaTh MaTepuaia, HE TOJBKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS 10 paccCMaTpUBaeMOol pobiieMe; yTOUHUTh 00BEM U COJepKaHUE
MOHITHH, KOTOPBIMU MPUXOJIUTCS OINEPHPOBATh MPU pa3paboTKe TeMbI;, CHOPMYIUPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUJIEP)KUBAThCA cleAyomux npasui: CreayeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [Iucarh sipko, 06pa3HoO, KUBO, HE TOJIBKO BCKPHIBAS
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IOJIy4YeHHble pe3ynbTarhbl; [lucarsb
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BhImONHSIETCS B COOTBETCTBUM C TPeOOBAaHUSIMHU CTaHIAPTOB, Pa3paOOTaHHBIX
JUIsE TAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa OBbITH BBIIONHEHa Ha Oenod Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs ciaenyronmm TpeOOBaHUAM: TapaMeTpbl MOJeH CTpaHHULL
JIOJDKHBI OBITH B TIpeneiaXx: BepxHee M HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nBera. Hymeparus ctpanull B pedepare AOKHA OBITH
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHbl U M3Y4€Hbl CTYJEHTOM Ipu HamucaHuu pedepara. J[aHHBIM CIHCOK OTpaXkaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3MelaeTcs B CIEAYIOIEM IOPAIKE: 3aKOHOAATEIbHBIEC aKThI, [IOCTAHOBIECHUS, HOPMAaTUBHbBIC
JOKYMEHTBI; BCSl yueOHas IuTeparypa B ajJ(paBUTHOM MOPSJIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns nu3ydeHus: JEKIMOHHOIO0 MaTepuasna JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YaJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(OPMATUBHOCTb, ONEPATHBHOCTh B MoOjade HHGOPMAIMH, ITO3BOJISIIOT AKOHOMHUTH BpeMs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHSITHE HMMEET CBOWO 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk U MpodeccruoHalbHble KoMmmeTeHIuH. llocTaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTYallud, CO3/IaHue
aTMocdepsl auanora Mexay MpernojiaBaTeieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
MHUIIUHUPOBATh CAMOCTOSTENIBHYIO paboTy CTYJAeHTOB. [Ipy ocMBICTIEHUH COMEp>KaHUSI BOIIPOCOB
MPaKTUYECKHUX 3aHATUI TIPECIeayeTCs 1eJIb COOI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHONH pabOTHl CTYACHTOB MPHU3BaH CHAENATh MPOIECC O0ydeHUs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHUMAaHHUS JaKe, Ha TEPBbIi
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTyIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyIeHTYy HEOOXOIMMO CHCTEMaTHYeCKU
paboTtaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypOi, peKOMEH1yeMOM
M0 KaXIOMY pa3ieny JEeKTOpOM, JOTMOJHSS KOHCIEKT JEKIUN
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU W TEPMHUHAMH I10
n3ydaemoit Teme. HeoOxoaMMo mucaTth KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYATh BAXKHBIE MBICIIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHOPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MONbBITAaThCS HAWTH OTBET B PEKOMEHAYyeMou Jsmteparype. Eciu




CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chOopMyIMpOBaTh BOIIPOC U 33/1aTh MPETOAaBaTet0 Ha KOHCYIIbTAIUH,
Ha [IPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaboparopHble ~ 3aHATHS ~ HampaBlIeHbl HAa  (OPMUPOBAHUE
MPAKTUYECKMX YMEHHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
peuienus npodeccrnoHaNbHBIX 3anad. [Ipy MOAroToBKE K 3aHATHUSAM
HEOO0XOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHall 10 U3y4aeMoil Teme,
W3YYHUTh MaTepHuall, PCKOMECHIOBaHHBIN IMpernoaBaTesieM MO CIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IEJIU: TIEPBOE - MOBTOPEHHE M3YyYCHHOTO MaTtepuana. Jls
ATOrO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIIUH, pEeKOMeHaoBaHHas 15
OCHOBHAs M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAKTUYECKMX HABBIKOB pelieHus MpodeccnoHanbHbIX 3amad. OHuU
opoxoadaT € HMCIIOJIb30BAHUEM CTCHAOB, MCTOAUYCCKHX y1<a3aH1/1171,
y4eOHO-HATJISAHBIX TOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MHUHUMYM 3aJia4 ajid OCBOCHUA pa3aciioB M TEM JUCHUIIIMHBI.
3aBepIIaroliel 4acThio J1a00paTOPHOM padOTHI ABIAETCS OhOopMIICHUE
B paboueii Terpanu otueta. ComeprkaHue OTYETa ONMPEACISIETCS TEMOU
3aHSATUS U MOXKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak mpu npoBeAcHUH J1TAOOPATOPHON PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 1o 00paboTke
MOJyYeHHON HH(OpMaIK, aHaiu3 IOJYUYCHHBIX JAHHBIX W oOIiee
3aKJIFOYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJH)HI)IG U HWHIUWBHUAYAJIBHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
nabopaTopHo pabore

ITncoMmeHnHbIe
JOMAalIHHe 3aJaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOTOJIHUTENbHOU JTUTEPATYPOU, BKIFOYAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUMN, TpeOYyIOIUX 3alOMHUHAHUSA U
SBJIAIOIIMXCSL OCHOBONoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATYPY.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
IUTEpaTypy U TpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOuinuMu B J9TOH TeMe.

Jns  pacuiMpeHuss 3HAHUW 1O  JUCHUUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B PAa3jMYHBIX CHCTEMaX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CHelHaIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnasi padora
(KOIOKBHYM)

[lens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOEHHUSI W 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOTO OOYYEeHHS.
Pa6ora BBIIIOJIHSIETCS 10 WHJUBUAYAIbHBIM 3a/laHUsIM




MaIIHnHOITMCHBIM U1 PYKOIINCHBIM TEKCTOM. Pa6ora JacT
BO3MOXHOCTb YCTAHOBUTBH CTCIICHb YCBOCHUA MaTCpHalla U YMCHUC
IIPHUMEHATH 3HAaHHWS, IIOJTYYCHHBIC ITPHU U3YYCHHUU TUCHUILIMHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MAaTCpUAIOM, IPUBUBACT HABBIKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBII) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsl yCIIeBA€MOCTH,
PYOeKHOM aTTecTAllii U MPOMEKYTOUHOM ATTECTALUMM 110 UTOraM OCBOEHMSI
AMCUMILINHBI

Pabouass mporpamMmma npeaycMaTpuBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATUN, a TakKe CIEAYIOUMe BHABI paboOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJAMOTOBKE YCTHBIX COOOIEHUM, HANMCAHUIO JIOKJIAJ0B U 3CCE, MOArOTOBKY NpPE3eHTAUUN U
o0CyXXJIeHUH MO TeMaM JUCIUILIUHBI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanoaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbIA MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUHN M HABBIKOB B TCUCHUE CEMECTpa Wi yaeOHOoro roja. Tekymmii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuto. dopMaMu TEKyIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMMHAPCKUX U MPAKTUUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3a/laHus], BBINOJIHAEMbIE CTYAEHTaMU B Hayajle JIEKIUU C LENIbI0 MPOBEPKH HATW4Ms 3HAHMM,
HEOOXOAMMBIX Il YCBOCHHUS HOBOTO MaTepualia Wi B KOHIIE JICKIIMU JJISl BBISCHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOT0 MaTepHaa.

Pyb6eoicnviii konmpons OCyIIECTBISETCS 10 OKOHYaHWM HM3Y4YEHHs Marepuana MOAyls B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
Ka4yecTBa YCBOEHUs MaTepuaia yueOHOro MOAyJis B IleJIoM. B TeueHne cemecTpa MpoOBOAMUTCS /1Ba
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJIJIBHASI CTPYKTYPA OLHIEHKMN.

Mun. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJ1J1I0B
Texyuwjaa oyenxa cTyeHTa B TeueHue 1-8 HeemM COCTOUT U3: 0 25
e BrinojgHeHHe MMCbMEHHBIX JOMAIIHUX 3aJaHU{ TI0 TeMaM 3aHATHH U
CaMOCTOSITeTThHON paboThI (KOHCTIEKTOB) — 9 6
e [loAroToBKa M OTBETHI HA MPAKTHYECKUX 3aHATHIX (KOJUIOKBUYMBI) —
1608=80
e [loaroToBKa M BBIIOJHEHHE J1a0OpaTOPHBIX paboT - 1 6@ 8 =8 6
1-a pybescnaa nucomennan KoHmponvHasa paboma 0 25
Texyuwyan oyenxa ctynenta B teueHue 10-17 Hepenu cocTOUT H3: 0 25
e  BrIloJTHEHHWE MMCbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @



e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [lonroroBka ¥ BEIIOJIHEHUE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6

2-2 pybedcnan RUCbMEHNAA KOHMPOIbHAA paboma

Hmozo 0 100

KouTpoJsbHble 3a1anus (1eMOBepCHH) IJIA OLEHKHM 3HAHMH, YMeHHMi, HABBIKOB H
(ni1M) ombITAa JAEATEJIbHOCTH, XapaAKTEPU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHIUI B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) TunoBble 3a7aHus 115 NPAKTHYECKUX (J1200PATOPHBIX) 3aHATHI

1) Pemmute cuctemy

{2u+v=7
lu—v| =2

2) Pemure ypaBHEHHE
cos?2x —4sin*x +3 =0
3) Pemute ypaBHeHHUE
sinx cos x

+ =
14+cosx 1+sinx

4) Pemute HEPAaBEHCTBO

V2x +3+Vx=V3—x
Ounenka KpuTepuii oneHKH yCTHOTO ¥ MMCBMEHHOT 0 0TBETa
HA MPAKTHYeCKOM 3aHATHH
5 Copep:xaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, MOJIHOCTBIO PacKphiTa B

OTBETE TEMA, OTBET CTPYKTYpUPOBaH, JaHbl MPaBWIbHBIE apIyMEHTUPOBAaHHBIE OTBETHI
Ha YTOUYHSIOIIME BONPOCHI, IEMOHCTPUPYETCS BBICOKUI YPOBEHD YUACTHS B IUCKYCCHH.

4 ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HOJIHOCTBIO PacKpbiTa B
OTBETE€ TeMa, MJaHbl TpaBHIbHBIE, ApPTYMEHTHPOBAHHbIE OTBETHl Ha YTOYHSAIOIIWE
BOIPOCHI, HO MMEIOTCS HETOYHOCTH, IPU OTOM OTBET HE CTPYKTYpPHpPOBaH H
JIEMOHCTPHUPYETCS CPEAHUN YPOBEHb yYaCTHS B JUCKYCCHH.

3 ConepxaHue 0TBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IIPU IIOJIHOM PAaCKPBITUH
TEMBI UMEIOTCSI HETOYHOCTH, JAaHbI IPaBUIIBHBIE, HO HE apTYMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIFOIIKE BOIPOCHI, TEMOHCTPUPYETCS HU3KUN YPOBEHb yYacCTHsl B TUCKYCCHH, OTBET
HE CTPYKTYPHPOBaH, HHGOPMAIHs TPYAHA I BOCTIPUSTHSL.

2 CopeprxaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO TIPH TOJTHOM PAaCKPBITHH
TEMbl MMEIOTCSI HETOYHOCTH, JAEMOHCTPUpYETCs ciaboe BiaJeHHE KaTeropHajIbHBIM
anmnapaToM, JaHbl MPAaBWIbHBIE, HO HE apryMEHTHPOBAaHHBIE OTBETHI HA YTOYHSAIOIINE
BOTIPOCHI, y4acTHE B JUCKYCCHH OTCYTCTBYET, OTBET HE CTPYKTYypHUpOBaH, MH(popmarus
TpYAHA JUIsl BOCIPUSATHSI.




2)TemaTuka pedepaToB [JIsi CAMOCTOSITEJIbLHOW PadoThl (st (opMHPOBAHUS
komnerenuii OK-4, ITK-5)

Uccnenoanne ¢pyHkimii (mocTpoeHue rpadukoB)

3aMevarenbHble TOUYKH B TPEYTOJBHUKAX

[IpunoxeHne BeKTOPHOH alnreOpbl K peIIeHHIO 3a/1a4 M0 MIIaHUMETPHH U CTEPEOMETPHUH.

OnemenTsl qudhepeHInpPOBaHUST QYHKIIAHN.

WnTerpuposanne GyHKITHit

OcHoBHas TeopeMa anredopsl

KomOunHaTopuka

Meroa MaTeMaTU4eCKON UHAYKIIUU

OueHo4YHbIH JHUCT 3aIUTHI pedepaToB (JIOKJIAI0B)

Onenka

KpuTepuii oneHKH KpaTKOro cood1eHust

5

CopnepkaHue KpaTKOro cooOOIIeHHsS COOTBETCTBYET OCBEIAeMOMY BOIIPOCY, TeMa
MOJHOCTBIO  PAcKphITa,  COOOLICHWE  CTPYKTYpHUPOBAHO,  JaHBl  IIPaBUJIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIME BOIIPOCHI, JEMOHCTPHUPYETCS BBICOKHI
YPOBEHb YYaCTHsl B UCKYCCHHU.

ConepxaHue KpaTKOro COOOIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, TeMa
MOJIHOCTBIO  PACKpbITa, JaHbl IIPAaBUIBHBIE, APIyMEHTUPOBAHHBIE OTBETHl Ha
YTOUHSIOIIME BOMPOCH, HO HMEIOTCS HETOYHOCTH, IPU 3TOM COOOLICHME  He
CTPYKTYPUPOBAHO U IEMOHCTPUPYETCS CPEHUN YPOBEHD YUaCTHUs B AUCKYCCHUM.

ConepxaHue KpaTKOro COOOLIEHUS COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IIpH
MOJIHOM PAcCKpPBITUM TEMBl HMMEIOTCSI HETOYHOCTH, JaHbl IPAaBHIBHBIE, HO HE
apTyYMEHTUPOBAHHBIE OTBETHI HAa YTOUYHSIOIIME BOIPOCHI, JEMOHCTPUPYETCS HU3KUU
YPOBEHb Y4acTHs B JUCKYCCHH, COOOIECHNE HE CTPYKTYPHUPOBAHO, HHPOPMAIUS TPy IHA
JUTsl BOCIIPHSATHSL.

CopnepxaHue KpaTKOro COOOIICHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpH
MIOJTHOM PAaCKpPBITUM TEMbl UMEIOTCS HETOYHOCTH, JEMOHCTPHUPYETCs ciaboe BiaJieHHe
KaTerOpHaJIbHBIM alnaparoM, JaHbl IPaBUIIbHBIE, HO HE apTyMEHTUPOBAHHBIE OTBETHI Ha
YTOUHSIIOIIME BOMNPOCHL, YYacTHE€ B JAHCKYCCHHM OTCYTCTBYET, COOOIIEHHE He
CTPYKTYPUPOBAHO, MHPOPMAITHSI TPYIAHA JUISI BOCTIPHSATHSL.

4) Bonpockl H 321244 K py0e:KHBIM KOHTPOJIbHBIM padoram (OK-4, ITK-5):

3anaum k 1-oii pyOexHOii:

W3BecTeH yron A paBHBIN TPUIIATH TPajycaM U [UIHHA ero cTopon b=2 u ¢=3.Haiitu cTopony a.

+1,6
-2
2,1

(1.2) M3BecTen yron A paBHBIH TPUIATH IpajlycaM U JUTHHA ero cTopoH b=3 u c=2.Haiiti cTopony

a.
+2
-3
-3,1

(1.3) U3BecTen yroa A paBHBIN TPHALATH TPaLycaM M JJIHHA €ro cTOpoH b=4 u ¢=6.Haiitn cropony

a.




-2,7
+3,4
-3,6

(1.4) 3Becten yron A paBHbIH TPUIIIATH IpaycaM U JJTHHA €ro cTOpoH b=6 u c=4.Haiitu cTopoHy
a.

-2

+3

-4

(1.5) UzBecTen yroa A paBHBIN TPHALATH TPaaycaM U JIMHA ero cTOpoH b=6 u ¢=4.Haiitu cropony
a.

-1,5

-2

+2,5

(1.6) U3BecTen yroa A paBHBIN COpPOKa MATH rpajycaM U JuinHa ero cropon b=2 u ¢=3.Haiitu
CTOPOHY a.

+2,2

-3

-4

(1.7) U3BecTen yroa A paBHBII COpOKa IATH IpaaycaM U JuinHa ero cropor b=3 u ¢=2 Haiitu
CTOpOHY a.

+2,2

-3,1

-3,7

(1.8) M3BecTen yron A paBHBIH COpOKa ISITH TpajycaM U JUTHHA ero cTopoH b=4 u c=6.Haiitu
CTOPOHY a.

-3,7

+4,3

-5

(1.9) M3BecTen yron A paBHbI COpOKa IISITH IpajlycaM U JUTHHA ero cTopoH b=6 u c=4.Haiitu
CTOPOHY 4.

+4,2

-4,7

-5

(1.10) M3BecTen yrom A paBHBII IIECTHACCIT IPagyCoB U JJIHHA €ro CTOpoH b=2 u ¢=3.Haiitn
CTOPOHY a.

-2,3

+2,7

-3

(1.11) 13BecTen yrom A paBHBIH HIECTHACCIT IPagLyCOB U JIHHA ero cTOpoH b=3 u ¢=2.Haiitn
CTOpOHY &.

-2,2

-2,5

+2,7

(1.12) U3Becren yron A paBHBII MIECTBACCAT IPayCOB H JJIHHA ero cTopoH b=2 u ¢c=3.Haiitu
CTOPOHY a.

-5

-5,1

+5,3



3anaua |l
(11.1) Haiitu yron mexay Bekropamu d(1,1,0) u b(—1,0,1). Otser B rpamycax.
-75
-20
+120

(11.2) Haiitu yron mexay Bekropamu d(0,1,1) u b(1,0,—1). Otser B rpagycax.
-90

+120

-180

(11.3) Haiitu yron mexay Bekropamu d(2,0,2) u b(—1,0,1). Otser B rpamycax.
-90

-120

+180

(11.4) Haiitu yron mexay Bekropamu d(3,3,0) u b(1,0,1). Otger B rpaaycax.
-30
+60
-90

(11.5) Haiitu yron mexay Bekropamu d(1,2,3) u b(3,1,2). Otser B rpamycax.
+35
-20
-15

(11.6) Haiitu yron mexay Bekropamu d(2,1,3) u b(1,3,2). Otser B rpamycax.
-15
-25
+37

(11.7) Haiitu yron mesxay Bekropamu d(3,1,1) u b(1,1,3). Oteer B rpamgycax.
-10

+50

-100

(11.8) Haiitu yron mexay Bekropamu d(2,1,2) u b(1,2,1). Oter B rpamgycax.
-25
-30
+35

(11.9) Haiitu yron mesxny Bekropamu d(1,—1,1) u b(—1,—1,1). OtBer B rpamycax.
+70
-60
+50

(11.10) Haiitu yron mesxay Bekropamu d(—1,—1,1) u b(1,1,—1). Otser B rpaaycax.
-120
-150
+180

(11.11) Haiitu yroa Mexy BeKTopamu d (%, %, —1) ub (2, -2,— %) OtBerT B rpagycax.

-60
-70



+80

(11.12) Haiitu yron mexnay Bekropamu d(3,—2,—1) u 5(1, —3,2). OtBeT B rpaaycax.
+60
-70
-80
3agauya Il
(I11.1) YpaBHeHHe IOCKOCTH 33JaHO B BHE aX+by+cz=d.Haiitu Momyb BekTOpa
HepIeHANKYIISIpHOTro K miockocTd. [Ipu a=1, b=1, c=1, d=3.
-1
+2
-3

(111.2) YpaBHeH#He MIOCKOCTH 334aH0 B BHe aX+by+cz=d.Haiitu Momysib BeKTOpa
MepIeHIUKYIAPHOTO K Tmockocty. [Ipu a=2, b=1, c¢=1, d=-1.

+5/2

-3

-4

(111.3) YpaBHeH#He MIIOCKOCTH 3a1aHO B BHe aXx+by+cz=d.Haiitu Momy/ib BeKTOpa
HepreHanKy/sIpHOTo K iockoctu. [Ipu a=1, b=-1, c=1, d=2.

-1/2

-1

+2

(111.4) YpaBHeHHe IOCKOCTH 33JaHO B BHe aX+by+cz=d.Haiitu Momyb BekTOpa
HepIEeHINKYIISIPHOTO K 1iockoctu. [Ipu a=-2, b=-3, ¢=0, d=0.

-2

-3

+4

(I11.5) YpaBHeHHe MIOCKOCTH 33JaH0 B BHIe aX+by+cz=d.HaiiTu Momyb BekTOpa
HepreHnKy/IsIpHoTro K iockoctu. [Ipu a=3, b=0, c=-4, d=1.

-3

+5

-7

(111.6) YpaBHeH#Me IIOCKOCTH 331aHO B BHe aXx+by+cz=d.HaiiTu Momyb BeKTOpa
MEPIEHIUKYIAPHOTO K Tuockoctu. [Ipu a=-3, b=-3, c=1, d=2.

-3

+4

-5

(111.7) YpaBHeH#ue MIIOCKOCTH 3a1aHO B BHe aXx+by+cz=d.Haiitu Moy/ib BeKTOpa
MEePICHIUKYIAPHOTO K Turockoctr. [lpu a=1/2, b=1/2, ¢=3, d=0.

-1

-2

+3

(111.8) YpaBHeHHe IIOCKOCTH 3aJaHO B BHE aX+by+Ccz=d.Haiitu Mmomyb BeKTOpa
HepIeHAnKyIIpHoro K miockoctu. [Ipu a=2, b=2, c=2, d=-1.

+3

-4

-5



(111.9) YpaBHeHnue mIOCKOCTH 3a1aHo B Buae ax+by+cz=d.Haiitu Moxyas BEKTOpA
MEPIEHIUKYIAPHOTO K Tmockoctr. Ilpu a=-2, b=-1, c=1, d=2.

-1

+2

-3

(111.10) YpaBHeH#e TWIOCKOCTH 3a1aHO0 B Bue ax+by+cz=d.Haiiti Moayss BeKTOpa
nepreHanKyssipHoro K mwiockoctu. [Ipu a=0, b=-1, c=1, d=3.

+1

-2

-5/2

(I11.11) YpaBHeHue maocKocTH 3a1aHo B e ax+by+cz=d.Haittu Mmoayns BekTOpa
MePIeHIUKYIAPHOTO K Tiockoctu. [Ipu a=-1, b=1, ¢=0, d=-2.

-1/3

-1/2

+1

(111.12) YpaBHeH#e WIOCKOCTH 3a1aHo B Buae ax+by+cz=d.Haiiti Moayns BekTOopa
HepreHAnKyIIsipHoro K miockoctu. [Ipu a=5, b=-5, c=1, d=7.
-5
+7
-10
3agaua IV
(IV.1) Peumrts ypasHenue a sinx + b cosx = cIlpua = 1,b =/3,c = 1. x € [0,27]
-0
+1,6
-2

(IV.2) Peumrts ypasHenue a sinx + b cosx = cIlpua =+/3,b = 1,c = 1. x € [0,27]
+0

-1,6

-2

(IV.3) Peumrts ypasuenue a sinx + b cosx = cIlpua =+2,b =v2,c = 1. x € [0,27]
-0

-1,6

+2

(IV.4) Pemnts ypaBrenue a sinx + b cosx = cIlpua = 10,b = 8,¢c = 4. x € [0,27]
-0

-1,5

+2

(IV.5) Pemuts ypasaenue asinx + bcosx = cllpua =7,b =9,c =5.x € [0,27]
-1

+1,6

-2,2

(IV.6) Pemnts ypaBHenue a sinx + bcosx = cIlpua = 2,b = —3,¢c = 2. x € [0,27]
+0,5

-1,5

-2

(IV.7) Peumrs ypasuenue a sinx + b cosx = cIlpua = 2,b = 2v/3,¢c = 2. x € [0,27]
-1



+1,5
-3

(IV.8) Pernts ypaBuenue a sinx + b cos x = cIlpua = 2v/3,b = 2,c = 2. x € [0,27]
+0

-1,5

-2

(IV.9) Permnts ypaBuenue a sinx + b cos x = cIlpua = 3v2,b = 3v2,¢c = 3. x € [0,27]
-0

-1,5

+2

(IV.10) Pemuts ypaBuenue a sinx + bcosx = cllpua = 5,b = 4,c = 2. x € [0,27]
-0

-1,5

+2

(IV.11) Pemmmrs ypaBaenue a sinx + b cos x = cIlpua = 3,5,b = 4,5,c = 2,5. x € [0,27]

(IV.12) Pemts ypaBuenue a sinx + bcosx = clIlpua = 1,b = —1,5,c = 1. x € [0,27]
+1/2
-3/2
-5/2
3anaua V
(V.1) Teno mamaer ¢ BoicoTsl H=25.Uemy paBHO BpeMs majeHus (OTBET OKPYTIIUTH JI0 EIIBIX).
-1
+2
-3

(V.2) Teno magaert ¢ Beicotsl H=30.UeMy paBHO Bpems mageHust (OTBET OKPYTIIATH 0 HETBIX).
-1
+2
-3

(V.3) Teno mamaer ¢ Bicotsl H=35.Uemy paBHO BpeMs majieHust (OTBET OKPYTIIUTH JI0 IEJIBIX ).
-1
-2
+3

(V.4) Teno nanaet ¢ Beicotsl H=40.Uemy paBHO BpeMs najieHus (OTBET OKPYTIIUTH JI0 ETIbIX).
-1
-2
+3

(V.5) Teno mamaer ¢ Boicotsl H=250.UeMy paBHO BpeMst majeHust (OTBET OKPYTIIUTh JI0 HEIbIX).
+7
-10
-12

(V.6) Teno manaer ¢ Beicotsl H=300.Yemy paBHO BpeMsi mageHust (OTBET OKPYTIIUTH JI0 HETBIX).
-5
+8



-11

(V.7) Teno nanaet ¢ Beicotsl H=350.YeMy paBHO BpeMsi mageHust (OTBET OKPYTIIUTh JI0 HETbIX).
-6
-7
+8

(V.8) Teno mamaet ¢ Boicotsl H=400.UeMy paBHO BpeMst maaeHust (OTBET OKPYTIIUTh JI0 HEIBIX).
-7

+9

-10

(V.9) Teno magaet ¢ BeicoTsl H=533.Yemy paBHO BpeMs MafeHus (OTBET OKPYIJIUTH O LENbIX).
-8

-9

+10

(V.10) Teno mamaet ¢ BoicoTsl H=870.Yemy paBHO Bpemst TaeHUS (OTBET OKPYTIIUTD 0 LEIBIX).
-10
-12
+13

(V.11) Teno nmamgaer ¢ BeicoTel H=5033.Uemy paBHO BpeMs ageHus (OTBET OKPYTIIUTE IO HEBIX).
+30
-40
-50

(V.12) Teno nmamaer ¢ BeicoTel H=8870.Uemy paBHO BpeMs ageHus (OTBET OKPYTIIUTE IO HEBIX).
-25
-32
+42
3anaua VI
(VI.1) Haiitu npoiiieHHBI# yTh 3a TPETHIO CEKYH/TY, €CIIH YCKOPEHHUE Tejla PABHO YETHIPEM.
+14
-5
-12

(V1.2) Haiitu npoiineHHbIil yTh 3a MATYIO CEKYH/IY, €CIIH YCKOPSHUE Tella PAaBHO JIBYM.
-7

+11

-12

(V1.3) Haiitu npoiiieHHBI# IyTh 3a YETBEPTYIO CEKYH/IY, €CIIH YCKOPEHHE TeJla PABHO YETHIPEM.
-15
-16
+18

(V1.4) Haittu nipolifieHHBII IyTh 3a ABEHAAATYIO CEKYH/IY, €CIM YCKOPEHHUE TENla PAaBHO JIBYM.
-20
-22
+25

(V1.5) Haiitu npoiineHHbIi yTh 3a IBEHANATYIO CEKYH/TY, €CIIM YCKOPEHHE Tejla PaBHO YETHIPEM.
-30
+50
-40



(V1.6) Haiitn mipoiifieHHBII IIyTh 3a Y€TBEPTYIO CEKYH/IY, ECITH YCKOPEHHE TeIa PABHO TPEM.
+14
-16
-18

(V1.7) Haiitu npoiineHHbI# yTh 3a BTOPYIO CEKYH/IY, €CIIH YCKOPEHHE TeJla PABHO TISATH.
-6

-9

+12

(V1.8) Haiitu npoiineHHblil myTh 3a BTOPYIO CEKYH/IY, €CITH YCKOPSHUE Tella PABHO JIBEHAILATH.
+30
-50
-40

(V1.9) Haiitu npoiineHHbI# yTh 3a YETBEPTYIO CEKYH/Y, €CIIH YCKOPEHHE Tella PAaBHO JBEHAIIIATH.
-30
-40
+60

(V1.10) HaiiTi mpoiiieHHBIN MyTh 32 CEIBMYIO CEKYHILY, €CIIH YCKOPEHHE Tejla pPAaBHO CEMH.
-30
-40
+50

(VI.11) HaiiTi ipoiiicHHBIN MyTh 32 BOCBMYIO CEKYH]Ty, €CJIH YCKOPEHHUE Tejla PABHO BOCHMHU.
-40
-50
+70

(VI.12) HaiiT poiiieHHBIN MyTh 3a ACBATYIO CEKYH/IY, €CIM YCKOPEHHUE Tela PaBHO JCBSTH.
-70

+80

-100

3aga4n Ko 2-0ii pyOe;KHOM :
B pabore 5 3anma4 , nepsbie 4 3agauu — o 5 6aywioB , 5-as — 10 6amnos.
Brimonaenne — 30 MUHYT.

|-as 3agaua

(I.1) Teno 3a 5 cekynay npoxoaut myTh S= 18. Haiiti yckopenue.
-1
+2
-4

(1.2) Teno 3a 5 cekynay npoxoaut mytb S= 9. Halitu yckopeHnwue.
+1
-2
-3



(1.3) Teno 3a 3 cexyHay MpoxoauT myTh S= 25. Haiftu yckopenue.

(1.4) Teno 3a 3 cekynay npoxomut myth S= 10. Haiiti yckopenue.
-2
+4
-6

(1.5) Teno 3a 1 cekynay npoxoaut myth S= 3. HaliTu yckopeHwue.
+6

-8

-10

(1.6) Teno 3a 1 cekynay nmpoxoaut myTh S= 2. HaiiTi ycKOpeHHe.
-2
+4
-6

(1.7) Teno 3a 4 cekynay npoxoaut myth S= 14. Haiiti yckopenue.
-2
+4
-6

(1.8) Teno 3a 4 cekynay npoxoaut myTh S= 21. Haiiti yckopenue.
-2
-4
+6

(1.9) Teso 3a 2 cekyHay MpoXoauT yTh S=9. Haiitu yckopeHue.
-2
-4
+6

(1.10) Teno 3a 2 cekyHmy npoxoauT nyTh S= 12. Haiitu yckopenue.
-6

+8

-10

(I.11) Teno 3a 6 cekyHy mpoxoauT myTh S= 22. Haiitu yckopenue.
+4
-6
-8

Il — ag 3amaga

(11.1) Konnecatop émkocteto C= 10 Mk, 3apspxen 1o g= 20 uKu. Haiitn Hanpsokenue (B
MUJUTHBOJIBTAX).

-1

+2

-3



(11.2) Konmecarop émkocteio C= 5 Mk, 3apsoker o 0= 20 uKir. Haiiti Hanpsokenue (B MAJUTHBOJIBTAX ).
-2

+4

-6

(11.3) Konmecarop émrocteio C= 20 Mk, 3apspxer 10 (= 20 uKin. Haiitu Hanpspkenue (B
MHJUTHBOJIETAX ).

+1

-2

-3

(11.4) Konnecatop émkocteio C= 3 Mk, 3apspkeH 10 0= 6 K. Haiitu HanpsbkeHHe (B MIJUTMBOJIBTAX).
-1
+2
-3

(11.5) Konmecarop émxocteio C= 6 Mk, 3apsoked mo 0= 6 K. Haiitn Hanpspkerne (B MUIUIMBOJIBTAX ).
+1
-2
-3

(11.6) Konnecatop émkocteio C= 5 Mk, 3apspkeH 10 = 10 K. Haiiti HanpsbkeHue (B MIJUTUBOJIBTAX ).
+2
-4
-6

(11.7) TIo pe3ucropy R= 10 Om, npoxoaut Tok I= 5 A. Haiiti MotiHOCTb (B COTHsIX Bartr).
+2
-4
-5

(11.8) TIo pesucropy R= 5 Om, npoxoaut Tok I= 10 A. Haiiti MomHOCTb (B COTHX BaTr).
-4
+5

(11.9) To pesucropy R= 4 Om, npoxoaut Tok I= 5 A. Haiitu MorHoCTh (B COTHsIX Barr).
-1/2

+1

-2

(11.10) ITo pesucropy R=5 Om, npoxoaut Tok |= 4 A. Haiiti MoIHoCTS (B COTHSIX BatT).
-1/2

+1

-2

(I1.11) ITo pe3uctopy R=4 Owm, npoxoaut Tok |=4 A. Haiiti MoImHOCTb (B COTHX BaTr).
+1/2

-1

-2

Il - as 3agaya
(111.1) HaiiT BBICOTY MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TIPOBEICHHYIO U3 BEPIIMHBI

IpsIMOTO yTJIa, eciii KaTeTsl a = 3, b = 6.
+3



(111.2) HaiiT BBICOTY MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TIPOBEICHHYO U3 BEPIIHHBI
IpsSIMOTO yTJia, eciii KaTeTsl a = 3, b = 12.

+3

-4

-5

(111.3) HaiiTut BBICOTY MPSIMOYTOIBHOTO TPEYTOJABHUKA, TPOBEACHHYIO U3 BEPIIHHBI
IpsIMOTO yTJIa, eciik Katetsl a = 12, b = 6.

-5

+6

-7

(111.4) HaiiT BBICOTY MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TIPOBEICHHYIO U3 BEPLIMHBI
IPSIMOTO yTJIa, eClik KaTeThl a = 3, b = 4.

+2

-3

-4

(111.5) HaiiT BBICOTY MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TIPOBEICHHYIO U3 BEPILIMHBI
IPSIMOTO yTJIa, eClii KaTeThl @ = 5, b = 12.

-3

-4

+5

(111.6) HaiiTi BBICOTY MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TIPOBEICHHYIO U3 BEPIUIMHBI
IpSIMOTO yIJIa, eclii Katetel a = 1, b = 2.

-1/2

+1

-3/2

(111.7) HaiiTt BBICOTY MPSIMOYTOJIBHOTO TPEYTOJABHUKA, MPOBEACHHYIO U3 BEPIIHHEI
MPSIMOTO yTJIa, €CI KaTeTe a = 7, b = V15.

+3

-5

-7

(111.8) Haiiti BbICOTY B paBHOOGIPEHHOM TPEYTOJIbHHKE, OMYIICHHYIO Ha OCHOBaHKe a = 10, eciu yroin
npu ocHoBanuu a = 300,

-2

+3

-4

(111.9) HaiiTu BBICOTY B paBHOOEPEHHOM TPEYrOJIbHUKE, OMYIIECHHYIO Ha OCHOBaHHUE & = §, €CIIH yroJl
1pu ocHoBanuu a = 45°.

-2

-3

+4



(111.10) Haiiti BbIcOTY B paBHOOCIPEHHOM TPEYTOJIbHUKE, OMYIICHHYIO Ha OCHOBaHUE & = §, €CIIH yToJ
npu ocHoBanuu @ = 60°.

-6

+7

-8

(I11.11) Haiiti BbIcOTY B paBHOOCIPEHHOM TPEYTOJIbHUKE, OMYIICHHYIO HA OCHOBaHUE & = 7, €CIIH yToJl
npu ocHoBanuu a = 450,

+4

-5

-6

IV-as 3amaua

(IV.1) HaiiTu muoimais napajuienorpaMma, MocTpOeHHoro Ha Bekropax d = (1,2,0) u b= (1,-1,1).
V10

+14

-4

(IV.2) HaiiTu muomais napajienorpaMma, MoCTPOEHHOro Ha Bektopax d = (2,1,0) u b= (-1,-1,D).
+6

-3

-4

(IV.3) HaiiTu muomas napajuienorpaMma, ocTpOEHHoro Ha Bekropax d = (—1,0,2) u b= (-1,1,1).
+V6

-3

4

(IV.4) Haiitu ruiomas napajienorpaMma, MoCTpOEHHOro Ha Bektopax d = (3,2,1) u b= (1,3,2).
-6
-8
+9

(IV.5) HaiiTu muromaib napajienorpaMma, oCcTpOEHHOro Ha Bektopax d = (3,2,1) u b= (-1,3,2).
-12
+13
-14

(IV.6) Haiitn muoma s mapajuienorpaMmma, HocTpoeHHoro Ha Bekropax d = (1,1,1) u b= (2,2,2).
-2
+0
-3

(IV.7) Haiitu panuyc BIicaHHOW B paBHOCTOPOHHUI TPEYTOJIBHUK ( @ = 5) OKPY)KHOCTH.
+1,5

-2

-3



(1V.8) Haiitn paamyc BITMCAHHON B paBHOCTOPOHHHUI TPEYTOIBHUK ( a = 6) OKPY’KHOCTH.
-1,5

+2

-3

(IV.9) Haiitu pamuyc BIHCAaHHOW B PaBHOCTOPOHHHIA TPEYTOJIBHHUK ( @ = 7) OKPYKHOCTH.
-1,5

+2

-3

(IV.10) HaiiT paauyc BIUCaHHOI B paBHOCTOPOHHHUI TPEYTOJIBHUK (@ = 8) OKPYKHOCTH.
-1,5

+2

-3

(IV.11) HaiiTu paguyc BIUCaHHO# B paBHOCTOPOHHHUI TPEYTOIBHHUK (@ = 9) OKPYKHOCTH.
-1,5

-2

+3

V- as 3agada

(V.1) Hunuaap BucaHHbIA B KOHYC ¢ yriioMm tg(a/2) = 1/8, paauyc ocHoBanus R= 5. Haiitu MeHbIIyto 13
BO3MOJKHBIX BBICOT IIHJIMH/IPA, €CIIM OTHOLIEHHSI OOKOBOH IMMOBEPXHOCTH LIMIIMH/PA K TUIOIAIH
OCHOBaHUS KOHYyca ecTh K=2

-2

-3

+5

(V.2) Hunusap BIUcaHHbINA B KOHYC ¢ yriioM tg(a/2) = 1/8 , paanyc ocHoBanust R= 5. HaiiTi MeHbIIIyIO
U3 BO3MOXKHBIX BBICOT IMJIMHPA, €CJIH OTHOIICHUSI OOKOBOM MOBEPXHOCTH IIHIMH/IPA K ILTOIIAIN
OCHOBaHMUs KOHyca ecTh K=1

-2

+3

-5

(V.3) Lunusap BUcaHHbINA B KOHYC ¢ yriioM tg(a/2)= 1/7, paguyc ocHoBanusi R= 5. HaiiTu MeHbIIIyIO 13
BO3MOXXHBIX BBICOT IIWJIMHPA, €CITM OTHOIIECHHsI OOKOBOHM MOBEPXHOCTH IMIIMHAPA K IUIOIIAIH
OCHOBaHHs KOHyca ecTh K=2

-4

+6

-8

(V.4) Hunuaap BucaHHbINA B KOHYC ¢ yriioMm tg(a/2)= 1/7, paauyc ocHoBanusi R= 5. HaiiTu MeHbIIIyIO 13
BO3MOXKHBIX BBICOT LIMJIMHPA, €CJIM OTHOLIEHHUs] OOKOBON MOBEPXHOCTH LMIMHAPA K IJIOMIAAH
OCHOBaHHS KOHYyca ecTh K=1

-1

+3

-5



(V.5) lunuHap BOKMCAHHEIM B KOHYC ¢ yraoMm tg(a/2)= 1/4, pamunyc ocHoBauus R= 6. HaiiTn MeHBIIyIO 13
BO3MOXXHBIX BBICOT LIMJIMHAPA, €CIIM OTHOIICHHsI OOKOBOM MOBEPXHOCTH HIIMHAPA K IUIOIIAAN
OCHOBaHHS KOHYyca ecTh K=1

-2

+4

-5

(V.6) Lunuuap BIUCcaHHBINA B KOHYC ¢ yriioM tg(a/2)= 1/5, paguyc ocHoBanusi R= 6. HaiiTu MeHbIIIyIO 13
BO3MOXXHBIX BBICOT LIMJIMHAPA, €CIIM OTHOIICHHsI OOKOBOM MOBEPXHOCTH HIJIMHAPA K IUIOIIAAN
OCHOBaHUS KOHYyca ecTh K=1

+3,5

-4

-5

(V.7) Uununap BvcaHHbINA B KOHYC ¢ yriioM tg(a/2)= 1/9, paauyc ocHoBanusi R= 4. HaiiTu MeHbIIyIO 13
BO3MOJKHBIX BBICOT IIHJIMH/IPA, €CIIA OTHOLIEHHS OOKOBOH IMMOBEPXHOCTH LIMIIMH/PA K TUIOIAIH
OCHOBaHHUs KOHyca ecTh K=3

-4

-6

+8

(V.8) Lmuuap BrUcaHHBINA B KOHYC ¢ yriioM tg(a/2)= 1/9, pamuyc ocHoBanusi R= 4. HaiiTu MeHbIIIYIO 13
BO3MOJKHBIX BBICOT IIHJIMH/IPA, €CIIM OTHOLIEHHS OOKOBOH IMMOBEPXHOCTH IIMIIMH/PA K TUIOIAIH
OCHOBaHUS KOHYyca ecTh K=2

-3

-4

+4,5

(V.9) Hunuaap BriucaHHbINA B KOHYC ¢ yriioM tg(a/2)= 1/3, paguyc ocHoBanusi R= 5. HaiiTu MeHbIyI0 U3
BO3MOXXHBIX BBICOT IIWJIMHPA, €CITM OTHOIIECHHSI OOKOBOH MOBEPXHOCTH MIIMHAPA K IUIOIIAIH
OCHOBaHHUs KOHyca ecTh K=1/2

-2

+3/2

-4

(V.10) Hununap BuucaHHbIi B KOHYC ¢ yrioMm tg(a/2)= 1/4, paauyc ocHoBanust R= 4. HaiiTi MeHbIIIyIO
W3 BO3MOXKHBIX BBICOT IIMJIMHJIPA, €CIIM OTHOILICHHST OOKOBOI MOBEPXHOCTH IUJIMHIIPA K TUTOIIAIN
OCHOBaHHUs KOHyca ecTh K=1/2

+1

-2

-3

(V.11) Hununap BuucaHHbli B KOHYC ¢ yriom tg(a/2)= 1/8, paanyc ocHoBanust R= 4. HaiiT MeHBIIIyIO
13 BO3MOXKHBIX BBICOT LIWJIMH/IPA, €CIIM OTHOLIEHUSI OOKOBOM MOBEPXHOCTH UMJIMHIPA K IUTOMIAN
OCHOBaHMUs KOHyca ecTh K=1

+1

-2

-3

Kpurepun ouennBanus:



Bcero B KOHTpOIBbHOI 5 3a1a4. 3a Kax /bl TPaBUIILHBIN OTBET — 5 Oa.

IIpomexyTOYHBIH KOHTPOJb - UTOTOBas OIEHKA 3HAHUN CTYJCHTA, OCYIIECTBISICTCS I10
HaKOIMUTEJILHONH CHCTEME CYMMHPOBAaHHEM OajlioB, IOJYYEHHBIX B INIPOILECCE TEKYIIEro M
PYOEKHOTO KOHTPOJIS.

dopma TPOMEKYTOUYHOTO KOHTPOJIS — DK3aMEH.

[IpoBeaeHne TEKyIIEro M MPOMEXKYTOUHOTO KOHTPOJS MO JUCIUIUIMHE OCYIIECTBISETCS B
cootBerctuu ¢ [Tonoxennem COI'Y.!

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOIIEH OLEHKH?

B xone TexyIiero KOHTpost CTyaeHThI MOryT Haopats 0-100 6asios:

1 —s1 pyOesKHAs aTTECTAIMA - MAKCUMAJILHO 50 0a/10B; M3 HUX:

Ot 0 510 25 6anoB (pyOeskHast aTTecTanus) — TECTUpOBaHKE B IeHTpe TectupoBanust COI'Y
WA KOHTPOJIbHAsI padoTa,

Or 0 no 25 OGamwioB(Tekymias OIEHKAa) — aKTHBHAs paboTa 3a JaHHBIA MEpUOJ Ha
CEMHHAPCKUX (MPAKTUYECKUX ) 3aHITUAX

2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 GannoB (pyOekHas aTTecTalus) — TECTUPOBaHuUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GanioB (TeKymias OlIEHKa)— aKTUBHAs paboTa 3a JaHHBIN Nepros Ha
CEMHHAPCKUX (MIPAKTHYECKUX ) 3aHITUAX

[IpomeKyTOUHBIN KOHTPOJIb:

Jlasa s3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT morydaet 0-50 6ayos.

CTyneHTsl, MOJYYHBIIUE B XO/I€ TEKYILIETO U pyOeskHOTO KOHTpois 56-100 6anos,
ABTOMATHUYECKH MOIYYAOT «IK3aMEH).
PesynbTupyromas omeHka ckiaasiBaetcs rno coorserctBytoieii bPC dpopmye.

IIkana HTOroBOM aKaleMHYeCKOH YCIIeBAEMOCTH CTY/ICHTOB
10 NUCHHUILINHE

Cucrema onenok COI'Y
DopMa KOHTPOJIS Cymma 0a/1;10B Ha3Banue
3auér 56-100 3a4TEHO
0-55 HE 3a4TECHO

3aueT NpoBOJUTCS B YCTHOU (opme.

Kpurepnu onenku

- OLIEHKAa «3a4TE€HO» BBICTABISETCA 00yJaroIeMycs, €CIM OH IITyOOKO M NMPOYHO YCBOWJI
IpPOrpaMMHBIM  Marepuas, ToOKa3aJl TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOpeaan3alui,
UCITOJIb30BAaHUIO TBOPYECKOTO IMOTEHIMANa, CHOCOOHOCTh K CaMOCOBEPIIEHCTBOBAHUIO Ha
OCHOBE TpPAJUIMOHHON HPABCTBEHHOCTH, HCYEPIBIBAIOIIE, IIOCIEI0BATENbHO, JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TeCHO YBS3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOJIHO CIPaBIISIETCS C
3a/layaMM  [IOMCKa HeoO0XoAuMoN HH(OpMalMM B CHOPAaBOYHBIX U HHTEpHET-pecypcax,
UCIIOJIB3YET B OTBETE MaTepuai CIOBapel, MPaBUIbHO U TBOPYECKU CTPOUT JUAIOTHYECKYIO

! TlonosxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTM M NPOMEXYTOYHOM aTTecTaluM OOYHaroIUXCcs MO
o0pa3oBaTeNbHBIM TpPOTpaMMaM  BBICIIET0 00pa3oBaHWS — TIporpamMmaM OakajaBpuaTa, MarucTparypsl H
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootserctuu ¢ ITosnoxenneM o BPC oleHuBaHus 00yyaromuxcs 04Hoi GpopMbl 0 06pa30BaTEbLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMA — IMporpammaM OakanmaBpuata u crnenuamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



peub, BiIajieeT HaBbIKaMHU T'OBOPEHUs, MMCbMa, YTEHUS U IlepeBojia ¢ 00beMe, HeOOXOIUMOM ISt
OCYIIEeCTBIIEHUS PO(HECCUOHATILHON e TEIbHOCTH;

- OLIEHKA «HE 3a4TE€HO)» BBICTABIISIETCA 00yYaroleMycsl, KOTOPbI HE 3HAET 3HAYUTEIIbHOMN
4acTH NIPOrpaMMHOr0 MaTepuaja, He IOKa3all JIOCTaTOYHONM TOTOBHOCTH K CaMOpPa3BUTHIO,
camMopealu3alli,  HUCIOJIb30BAaHUIO  TBOPYECKOrO  IOTEHLMANA, CIIOCOOHOCTH K
CaMOCOBEpILEHCTBOBAHUIO HAa  OCHOBE  TPAAUIMOHHOM  HPABCTBEHHOCTH,  JOIYCKaeT
CYIIECTBEHHBIC OMIMOKU, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHCHUSMHU BBHIOJIHICT MPAKTUYECKHE
3aJ]aHus 10 MPOBEPKE HABBIKOB FOBOPEHMSI, YTCHUS U TIEpeBOia TEKCTa B 00beMe, He0OX0IUMOM
JUISL OCYILIECTBIICHHSI TPO()ECCHOHAIBHON AEATEIbHOCTH.

Bonpocs! aJst noaroroBku K 3auery (OK-4, IIK-5):

1. TlonsTHE O UMCIOBBIX cUCTEMaX (ONPEAEIECHUS U CBOWCTBA HATYypaJIbHBIX YHCEI,

LEJIBIX YUCEJI, PALIUOHAIIBHBIX YHCEIl, UPPALMOHAIBHBIX YHCEII, AEHCTBUTEIBHBIX

YUCeN).

CBoiicTBa CTENEHEN C IEUCTBUTEIbHBIM [TOKA3ATEIEM.

[Ipu3Haky nenuMocTH HaTypallbHBIX Yncel. [IpocTeie U coCTaBHBIE YHCIA.

4. Apudmernueckas ¥ reoMeTpuUecKas mporpeccuu (omnpeaeneHue, OCHOBHbBIE
CBOHCTBa U (POPMYIIBI).

5. ToxnectBo. ToxxaecTBEHHO paBHBIE BhIpaxkeHHsl. CIocoObI I0Ka3aTeabCTBa
TOXJIECTB.

6. Iloustue «ypaBHeHuey. Jluneitnoe ypaBHenue. VccnenoBanue KopHei JIMHEHHOTO
YpaBHEHHS.

7. VccnenoBaHue KOpHEW KBaJIpaTHOTO ypaBHEHUs. ['paduk KBaapaTHOrO TpeXUieHa.
Teopema Buera.

8. JluHeitHOe HEpaBEHCTBO C OJHOM MepeMeHHOM. VccnenoBanue peneHuit JMHEHHOTO
HEpaBEHCTBA.

9. KBagpatHoe HEpaBEHCTBO C OJTHOM MepeMeHHONH. MHOKECTBO pelIeHUI KBaAPATHOTO
HEpaBEHCTBA.

10. OcHOBHBIE TpUTOHOMETpUYECKHE (OPMYIIBI (OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, (DOPMYIIBI CII0KEHHUS, (DOPMYJIBI IBOMHOTO YIJIa, IOHUKEHUS CTEIIEHH,
peoOpa3oBaHusl CYMMBI B IPOU3BE/ICHUE).

11. ®dyukuus (onpenenenue, o01acTb ONpeaesIeHns, 001acTh 3HaUYeHUS QYHKIIUH,
CrocoO0BI 3a1aHus GYHKLIUN).

12. OcHOBHBIE CBOWCTBA JIE€MEHTAPHBIX (PYHKIUH (4€THOCTh M HEYETHOCTH,
NEePUOIMYHOCT, MOHOTOHHOCTb, MAKCUMYMBbl 1 MUHUMYMBI ()YHKIIMH).

13. INoka3zarenbHast QYHKIHS, €€ CBOMCTBA U rpaduK.

wmn

14. Jlorapudmuueckas GpyHK1Hs, ee CBOWCTBA U TpaduK.

15. TpeyronabHUKH (OTIpesieNeHue, BUbl TPEYTOJIbHUKOB, CBOMCTBA BBICOT, MEMAH,
OucceKTpuc, cpeAHeN JTMHUH, (POPMYIIBI 111 BBIYUCIICHUS IIJI0IAAN TPEYTOJIbHUKOB).

16. YeTslpexyroiabHUKH (OIIpeesieHNe, YaCTHBIE B YETHIPEX yTOJbHUKOB, CBOMCTBA
napajuiesiorpaMma, CBOMCTBa Tpaneuu, (popMybl A BBIUUCICHUS IO
YEThIPEXYTOJIbHUKOB).

17. OxpyXHOCTH BIHCaHHbIE U onucaHHble. CBOICTBA YETHIPEX YT OJIbHUKOB, BIIMCAHHBIX
1 ONHMCAaHHBIX OKOJIO OKPYKHOCTH, CBOMCTBA KacaTEIbHBIX U XOPA.

18. B3anMHOe pacnoioxKeHne NpsSMBIX B pocTpaHcTBe. [I[pr3Haku mapanmienbHOCTH
MPSIMBIX, IPU3HAK CKPELIMBAIOIINXCS TPSAMBbIX.

19. B3anMHO€ pacnoioKeHne NPSIMOH 1 TUIOCKOCTH B MTPOCTPAHCTBE; PU3HAK
NEPIEHIUKYJIIPHOCTH IIPSIMON U TUNIOCKOCTH; IPU3HAK NAapAJUIEIbHOCTH IPSIMON U
IUIOCKOCTH; B3aUMHOE PAaCIIOJIOKEHHUE MJIOCKOCTEN B IPOCTPAHCTBE; M1 3HAK
NapaJUIEIbHOCTH MIIIOCKOCTEM.



20. MHororpaHHUKH (OCHOBHBIE BU/IbI, ()OPMYIIBI JUIsI BHIYMCIICHUS TUIOIIAACH
MMOBEPXHOCTEH U 00bEMOB MHOTOTPAHHUKOB).

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIHIi HA Pa3THYHBIX ITANAaX UX
(¢opmMupoBaHus, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHIMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 0as10B)

«MuHUMAaJILHBIA
YPOBEHb»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBeHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenuuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHEI 3HaHus oOmmmpHbIe, | 3HAHUS TBEpAbIE,
YMEHHUS W HaBBIKH He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. apryMeHTHUPOBaHHbIE,
c(hOpMHUPOBAHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHHE.
YmMmenus ¢pparMeHTapHbl | pernpoayKTUBHBIHI YMenust YCHEIIHO
u HOCAT | Xapakrep, MIPUMEHSAIOTCA K
PEenpOAYKTUBHBIN MPUMEHSIOTCA K | pEIIeHHUIO KaK TUITOBBIX,
XapakTep. PEIIEHUIO TUIOBBIX | TAK M HECTaHAAPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJAHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIIBHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTUYECKOTO HABBIKA. | CAMOCTOSITEIbHOCTH CaMOCTOSITEIBHOCTH,
YCTOHYHMBOTO BBICOKasl a/IallTUBHOCTD
MIPAKTUYECKOT0 HaBbIKA. | IPAKTUYECKOr 0 HaBBbIKa
Onucanue KpuTepHeB OLEHHBAHUSA
OoOyuatomuiics Ob6yuarommuiics Oobyuarommuiics OoOyuatommiicst
JIEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE W [TOHMMaHUE | - riryOoKkwue,
npobenbl B 3HAHMSX | TEOPETUYECKOTO OCHOBHBIX  BOINPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHUPOBaHHbIE
- JOMYCKAIOTCS | - HETOJIHbIE OTBETHI Ha | O0beMa NPOrPaMMHOIO | 3HAHMS HPOTrPAMMHOIO
MIPUHLUITHAIBHBIE OCHOBHBIE BOIIPOCHI, | MaTepHana, MaTepuana;
omMOKK MpH OTBETE HAa | OMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - T[OJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEJOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HAaHUE W | IOHUMaHHE CYIIHOCTH | MaTepHana. B3aHMOCBSI3H
MOHUMaHHE OCHOBHBIX | M3JIarae€MbIX BOIIPOCOB; | -CITIOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTeropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBJICHU,
-HETTOHNMAaHNe HETOYHBIE OTBETHl Ha | OOBACHITH CBA3b | TOYHOE 3HaHUE
CYILITHOCTH JIOTIOJIHUTEINIbHBIE MPAKTUKA M TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOTHATENBHBIX BOTIPOCHI; BBISIBIISATD pamMKax 00CyXITaeMBIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | IIPOTUBOPEYHS, 3a/1aHui;
3a/1aHull; BJIaJICHHE JINTEPATYPOH, | MpoOIIeMBbI u|- CIOCOOHOCTD
- OTCYTCTBHE YMEHHS | pEKOMEHIOBAHHOM TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
BBITIOTHSTH MIPOrpaMMOi - MIpaBUJIbHBIE M | OOBSCHSTH CBSI3b
MPAKTUYECKUE 33JaHUSA, | TUCLUUIUINHEL, KOHKPETHEIE, 0e3 | MPaKTUKU U TEOPUH;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
MPOrpaMMOi OImnoO0K pemaTts | OTBETHI Ha | TIOCJIe/IOBaTebHbIE,
JUCIUITNHBL; MIPaKTHUYECKNE 3aJaHMs, | IOCTAaBICHHBIC COJIepIKaTeNIbHBIE,
- OTCYTCTBHE | KOTOpBIE CJIeyeT | BOIIPOCHI, KOHKpETHbIE u




TOTOBHOCTHU BBIIIOJHHUT. - YMEHHE  pelaTh | HCUCPITLIBAIOIINC
(cmocobHOCTH) K MIPaKTUYECKUE 3a/IaHMs, | OTBETHI HA BCE 3aaHMSI,
JIUCKYCCUA W HU3KYIO KOTOpPBIC cienyer | a TaKkKe
CTEMEeHb KOHTAKTHOCTH. BBINIOJIHUTE; JIOITOTHUTEIbHEIE
- BJaJIeHUE OCHOBHOM | BOMPOCHI
JTUTEPaTypOH, 9K3aMEHaTOopPa;
PEKOMEHIOBaHHOH - YMEHHE  pelaTh
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
JIMCLATUIMHBIL - CBOOOIHOE
- Hamu4yue COOCTBEHHOM | MCHOIB30BAaHUE B
000CHOBAaHHOM OTBETax Ha BOIPOCHI
MMO3ULIMHU 0 | MaTepHaJIOB
o0cy)IaeMbIM PEKOMEHIOBaHHOM
BOIIPOCAM. OCHOBHOU
Bo3MOXHEI JIOTIOTHUTEITHHOM
HE3HAYUTEIbHbIE JTUTEPaTyPHIL.
OTOBOPKHU U HETOUYHOCTHU
B pacKpBITHHA
OTJEJIbHBIX IOJ0XKEHHUI
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYIOBJICTBOPUTEIb | «YIOBJIETBOPUTEILHO | «XOPOII0» / «3aUTEHO» «OTJIHIHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecredeHue JUCIUIIMHBI
OcHoBHast
[1] EI'D 2021, maTtemaruka, mpoduibHbIN ypoBeHb. AmeHko..B
[2] HabyauHa M. U. Maremaruka: [locoOue mis mocrynaromux B By3bl. - M. : JIa0G. 6a30BbIX
3aanuii, 2007. - 636 c.; 25 cm. - (Texuuueckuit yausepcurer).; ISBN 5-93208-011-6
[3] HayuHo-momynsipHbIii pu3nko-MaTeMaTndeckuii xypHan "Ksant"
[4]
[5]
[6]

3J1eKTPOHHBbIE OM0/IHOTEeUYHbIe cucTeMbl, ¢ KoTopbiMU Y COI'Y umeercs aeiicTByOMii
JAOTOBOpP, COBpPeMeHHbI¢ mpodeccuoHaJbHbIe 0a3bl, HMHG(pOPMANMOHHBIC CIIPABOYHBIC
CHCTEMBI:

— eLIBRARY.RU [OnextpoHHblii pecypc|: HayuyHas 3jieKTpoHHas OmOmmoreka. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznatenbctBo «HOpaii™» [DNEeKTPOHHBIN pecypc]: IEKTPOHHO-OMOINOTEYHAsT CHUCTEMA. —
URL: http://biblio-online.ru.

- YHuBepcuterckas OubOmuoreka online [DneKTpOoHHBI  pecypc]:
oubmuoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npasoBas cucrema KoncynprantlImoc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBoBoit mopran «['apant». — URL: http://www.garant.ru/.

QJICKTPOHHO-



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

10.MaTepHaJ’ILHO-TeXHH'leCKOG OCHAIICHHUEC NUCIHUIIJINHBI:

Ayn. 19 YueOHble ayauTOPUM /Js NPOBedeHHs] 3aHATHI JIEKIIHOHHOTO THMA!
NPENoIaBaTeIbCKUI CTOJI; CTYJ; CTOJIBI OOYyYaroIIUXcs; CTyJbs; Kadeapa; KiaccHas I0CKa,
@nun-yapt ,Komnsrotep, UHTepakTuBHas qocka CeTeBoe MOJKIOYEHHE

Antuupyc Kacnepckoro (CereBole nuiensun); media player (becrutatHoe IT1O); Acrobat
Reader DC (Co6oanoe I10); Flash Player (CBoooanoe I10); Chrome (becrutatnoe I10); K-Lite
Codec Pack (becruratnoe I10);

Aya. 19 YyeOHble ayauTOpUU IJIS TNPOBeAEHUS] NMPAKTUYECKUX 3aHATHIH, KYpPCOBOI0
NMPOEKTUPOBAHMSA (BBINOJHEHHUS KYPCOBBIX PpadoT), rpynmoBbIX M HHIUBHAYAJIbHBIX
KOHCYJIbTAlMil, TeKyllero KOHTPOJsI M TMPOMEXKYTOYHOHl aTTecTallMU, a TAaKKe
CaMOCTOSITE/IbHOW  PadoThl 00yYalOIIMXCHA: IMPENOJABATeIbCKUN  CTOJN; CTYJ; CTOJIbI
oOyJaromuxcs; CTylbs; kadeapa; KjJaccHas Jocka

Aya. 27 JlaGoparopum: KOMIBIOTEpPHBbIE  KJACCBhI:  IPENOJABATEIbLCKUN  CTOJ,
MPENO/IaBaTeIbCKUN CTYJI, CTOJIBI OOy4YaroIIMXCs, CTYJbs, KlacCHas JAOCKa, MYJIbTUMEIUUHBIN
KOMIUIEKC (IIPOEKTOp, 3KpaH), konoHku, [IK npenonasarens, [IK obydaromuxcs, nporpaMmHoe
obecnieucnne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Kaspersky Endpoint Security

bubéanoreka, B TOM YHuClie YATAIBHBIN 3a1: CTOIBI , cTynbs, [IK oOydaromuxcs, mporpaMMHoe
obecnieucnue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JINIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
obecrnevyeHusl, B TOM YHCJIE€ 0T€4eCTBEHHOI0 IPOM3BO/ICTBA

Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 T.
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 1o
3. nporpammuoe obecrieuenne | 14.03.2019 r, npomnena go 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo o
4 BOTIPOCOB ISl KOHTPOJIS rOCYJapCTBEHHON PErUCTPAIlUH IPOTPAMMBI JIJIs
' 3HaAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO Atictexnorosop Ne J[83-2020 ot 10.08.2020-
S HpOBE/ICHNS BEOMHAPOB. 10.08.2021 r.




11. JIuct 00HOBJIeHNsI/ AKTyaJIU3allUN
[Iporpamma akTyanu3upoBaHa: NEPECMOTPEHA, JIOMOITHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHEHUA YTBCPKACHBI HAa 3aCCAaHUN Ka(l)e,[[pbl (1)I/IBI/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeaps! oT 30.06 2020 r. Ne 9.



