MHUHUCTEPCTBO CEJbCKOI'O XO3SIICTBA POCCUMCKOM ®EJEPALINA

OEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE
OBPA30OBATEJBHOE YUYPEKJIEHUE BBICIIET'O OBPA3OBAHMUSA
«KABAPJIMHO-BAJIKAPCKHWI I'OCYJIAPCTBEHHBIN
ATPAPHBIA YHUBEPCUTET UMEHH B.M. KOKOBA»

dakyJabTeT cCpeaHero npogeccCuoOHAJILHOT0 00pa30BaHUA

Kadeapa o01meodpasoBaTeIbHBIX AU CIATIAH

VTBEPXJIALIO
Hexan ¢akxymnprera CI1O
noneHt, A.X. Tarysnoes

« 27 » 05 2026r.

PABOYASA ITPOT'PAMMA

y4eOHOM TUCIUTUTUHBI

OYVII. 03 «MaremMaTHKa»

O CTEIHAIIBHOCTU CPETHETO MPOGECCHOHAIIBHOTO 00pa30BaHMs

36.02.01 Berepunapusi

KBanudukanusi BbITyCKHUKA — BeTepUHAPHBbIH (ebaiiep
[Iporpamma moAroToOBKM Ha 6a3e — OCHOBHOT0 00111er0 00pa3oBaHus
Kypc oOyuenus — 1

Cemectp —1,2

®opma oOydeHHs] OYHAA

Hanpuuk, 2026r.



Pabouas mporpamma aucuuniauasl OYI1.03 Marematuka coctaBieHa B COOTBETCTBUHU C
TpeOoBaHusIMU DeepaibHOrO TOCYJAapCTBEHHOTO O0pa3oBaTENbHOIO CTAHJApTa CPEIHEro
obmero obpaszoBanmsi — cpenHero npodeccuonansHoro oopazoBanusa (mamee I'OC CII0O),
YTBEPXKACHHBIM TpukazoM MunnpocBemenuss Poccun ot 23 nos6ps 2020 r. N 657 mo
cnenuanbHocT 36.02.01 Berepunapus

Opranu3zanusi-pa3padoTynK: denepasibHOE rOCy/1apCTBEHHOE OI0IKETHOE

oOpa3oBaTenpHOE yuUpexXJeHue Beiciiero obpasoBanus «KabapauHo-bankapckuii
roCyIapCTBEHHBIN arpapHbiii yHuBepcuteT uMeHn B.M. KokoBa»

1

Pa3zpaboTumk paboueil mporpamMmer =~ A.C.BapuTtiosa

Pabouas nporpamma paccMoTpeHa Ha 3acefanuu kadeapsl «O01eodpazoBaTelbHbIE
T CUUTUTUHBDY
ITpoToxon Ne 10 ot 25.05.2026 .

B.. 3aB.xadenpoii (Lol § N.P. I'yyamnmieBa

Ono0peHo negarorn4eckuM COBETOM (PaKyJIbTeTa CpeaHEro Npo(ecCHOHaIbHOTO
00pa3oBaHUs

ITIpoTokoi oT « 26 » mast 2026 r. Ne 10

o =
[ 1{

[Ipencenarens I1C dakynbrera AN J Tarysnoes A.X.
CornacoBaHo:
PykoBoguTens 1eHTpa oOpa3oBaHUs U KYJIbTYphI- — b.b. YsnaeB

JupexTop HaydHOU OMOIMOTEKH

«22» mag 2026 .



COJAEP)KAHUE

1. ACIHOPT PABOUYEM ITPOI'PAMMBI YYEBHOM
JTUCLIUTIIJINHBI

2. CTPYKTYPA Y COAEPKAHUE YUEBHOM TUCIATLIAHBI

3. YCJIOBHS PEAJIN3AIIMA YYEFHOM JUCITATLIIMHBI

4. KOHTPOJIb W OIEHKA PE3YJBTATOB OCBOEHMS
YYEBHOM JUCHUILINHBI

5. ®OHJI OEHOYHBIX CPEJACTB JIJISI TPOBEJEHUS
MPOMEXXYTOUYHOM ATTECTALIMA OBYYAIOILIUXCS MO
JTUCHMUIJIMHE

6. UHBIE CBEJIEHUS U (MJIN) MATEPHUAJIBI



1.IACIIOPT MPOI'PAMMBbI YYEBHOM JUCIHUIIJIMHBI
OVYII1.03 «MaremaTuka»

1.1. Ob6sacTh NpUMEHEHUs MPOTPAMMBI
PaGouas mporpamma y4eOHON mUCIMIUINHBI « MaTeMaTHuKa» SBISETCS 9aCThIO

OIIOII CIIO (IMICC3) B cootBerctBUU ¢ ®I'OC CIIO 1o cnemumansHocty 36.02.01
«Berepunapus».

1.2. MecTO IMCUMIIMHBI B CTPYKTYpPe OCHOBHOM NpodeccHOHAIbHOM
o0pa3oBaTeIbHOM MPorpaMMbl: ydcOHas TUCIUIUIMHA «MaTemMaTuKa» BXOJIUT B
obmieoOpazoBarenbHbIil muka OITOIT.

1.3. Hesn 1 3212494 M CHUILUIMHBI- TPEOOBaHMS K Pe3yJbTaTaM 0CBOEHUSA
Y4eOHOM JUCHMIIUHBI:

OcBoeHue conepxanusi yueOHOM TUCIUILTUHBI «MaTreMaTrkay obecrieunBacT

JTIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

Jluunocmmuvix:

- c(opMHUPOBAHHOCTH MPEACTABICHU O MaTEMAaTHKE KaK YHHUBEPCAILHOM SI3BIKE
HayK{, CpEJICTBE MOJECIUPOBAHUS SIBJIEHUN U MPOLECCOB, UIEAX U METOJIaX MAaTEMATUKHU;

- TOHHMMAHHE 3HAYMMOCTH  MaTEMaTUKH U1 HAYyYHO-TEXHHUUYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIEHUSI K MATEMATHUKE KaK K YacTH OOIIEUEI0BEUECKON KYJIbTYpPhl
Yepe3 3HAKOMCTBO C MCTOPUEN pa3BUTHUSL MATEMATUKH, SBOJIOLMEN MAaTEMAaTUUECKUX UCH;

- pa3BUTHE JIOTUYECKOTO MBIILIECHUS, POCTPAHCTBEHHOTO BOOOPAKEHHUS, AITOPUT-
MUYECKOUN KYJIbTYPhl, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAMMOM JIJIsl Oy Ty1iiei
podheCCUOHAIBHOM IEATeTLHOCTH, ISl IPOJIOJKEHUsT 00pa30oBaHus U1 caMOOOpa30BaHuUs,

- OBJIQJICHUE MATEMATUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOAMMBIMHU B
MOBCETHEBHOM KU3HMU, JJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUHbIX TUCIUIUIMH U
JTUCIUTLINH TPO(EeCcCHOHaIBLHOTO UKIIA, AJIs MOJyYeHus 00pa3oBaHus B 001acTsIX, HE
TpeOyIoUMX yriyOJIeHHOH MaTeMaTH4eCKOM MOJArOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCJE CaM00Opa3OBaHUIO, Ha
MPOTSIKEHUU BCEU >KU3HU; CO3HATEJIbHOE OTHOIICHHE K HEMPEpPhIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCIICITHOM MPoheCCHOHATBHOM 1 00IIECTBEHHON NeATeIbHOCTH,

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIILHON TBOPYECKOM M OTBETCTBEHHOMU
NEATEIIbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOW pa0oTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTenbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO- HMCCIIEIOBATEIbCKOM, MPOCKTHOU H
JIPYTUX BUJIaX AESTEIbHOCTH;

OTHOIIIEHHE K MPO(ECCHOHATLHOM IEeSITEILHOCTH KaK BO3SMOKHOCTH y4acTHsl B PEIICHUHU
JIUYHBIX, 0OIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TIPOOJIEM;

Memanpeomemmbix:

- YMEHHE CaMOCTOSITEJIbHO ONMPENCIATH UEIH AESITENIbHOCTH U COCTABJIATH ILJIAHBI
JIEATEIIBHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh Y KOPPEKTUPOBATH
JEeSITEbHOCT;

- UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS MTOCTaBJIEHHBIX
LEeJIEH U pean3alyy IUIAHOB ACSITENbHOCTH; BBIOMpATh YCHEIIHbIE  CTPaTeTUd B
Pa3IMYHBIX CUTYalHSIX;

- YMCHHUC ITPOAYKTUBHO O6H_IaTBCH 141 BSaHMOﬂCﬁCTBOBaTB B IIponecce COBMECTHOM



NESTEIbHOCTH, YYMUTBHIBATH IO3MLUU JAPYTUX YYAaCTHUKOB JACATEIBHOCTH, 3(P(HEKTUBHO
paspemniath KOHGIUKTHI;

- BJIaJICHUE HaBbIKaMH MIO3HABATEIbHOM, YUeOHO- UCCIEI0BATEILCKOU U MPOEKTHOMU
JIeATEILHOCTH, HaBbIKaMU paspenieHus mpooaeM; CIOCOOHOCTh i TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOUCKY METOJIOB pEIICHMS TPAKTUYECKUX 3ajad, MIPUMEHECHUIO

Pa3JIMYHBIX METOAOB MO3HAHMS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOM HMH(POPMAIIMOHHO- I03HABATEIHHOM
NEATEeIbHOCTH, BKJIIOYAsi yMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOUHHKAX
uH(pOpMaIIUU, KPUTHYECKU OIICHUBATh U UHTEPIIPETUPOBATH UHPOPMALIUIO, TOTYy4aeMYIO U3

Pa3JINIHbIX UCTOYHHUKOB,
- BJIAACHUC A3BIKOBBIMH CPCACTBAMU: YMCHHC SICHO, JIOTHYHO U TOYHO HU3JIaraTh CBOIO TOYKY
3pCHU:A, UCITIOJBb30BATh AACKBATHLIC A3BIKOBLIC CPCACTBA,

-BJIaJICHUE HABBIKAMU MTO3HABATEIILHON peIIEKCUU KaK OCO3HAHMS
COBEpIIAEMbIX JEHCTBUI U MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YIBTATOB U OCHOBaHU,
TPaHUI] CBOETO 3HAHWA W HE3HAHUS, HOBBIX TO3HABATENBHBIX 3a7a4 W CPEACTB AN HMX
TOCTHXKEHUS;
- IIEJIEyCTPEMIICHHOCTh B TOMCKaX M MPUHATUH PEIICHUI, COOOPa3UTEIBHOCTD
Y UHTYHIIHSL, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHHIA; CTIOCOOHOCTH
BOCIIPUHUMATH KPacoTy U TAPMOHHIO MHpA.
lIpeomemnvix:

- c(pOpMHUPOBAHHOCTD MPEICTABICHUIN O MATEMATHUKE KAaK YaCTH MUPOBOM KyJIbTyphI U
MECTEe MaTEMaTUKU B COBPEMEHHOM IMBUIIM3AlLlUH, CIIOCO0aX ONMUCAHUS  SIBJICHUN
peaIbHOrO MUpPA Ha MATEMAaTUYECKOM SI3BIKE;

- ¢(OpMUPOBAHHOCTH MIPE/ICTABICHUIM 0 MaTeMaTUYECKUX MOHSATHUSIX K

BXHEHIINX MAaTEMAaTUYECKUX MOJIETISIX, TTIO3BOJISIONIUNX OMUCHIBATh U U3Yy4aTh
pa3HbI€ MPOLIECCHI U SIBJICHUS;

- MIOHMMaHUE BO3MOXKHOCTH aKCHOMATUYECKOI'0 IIOCTPOCHUSI MaTEeMaTHUECKUX
TEOPUH;

- BIAJICHUE METOJJaMH JI0Ka3aTeIbCTB U AITOPUTMOB PEIICHUS, YMEHUE MX
IPUMEHSATH, TPOBOIUTH IOKA3aTENbHBIC PACCYKIICHUS BXOJIE PEIICHUS 33/1aY;

- BIAJICHUE CTaHAAPTHBIMU NIPUEMaMH PELICHHUS PAlMOHATBHBIX U HPPAIIMIOHATBHBIX,
MOKAa3aTeIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKIX YPaBHEHUI U HEPABEHCTB, UX CHUCTEM;
- UCTIOJIh30BaHNE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHUCJE JIJIS TIOUCKA ITyTH
pelIeHNs] U WUTIOCTPALIMU PEIICHUs] YpaBHEHUI 1 HEPABEHCTB;

- c¢(hOpMUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATHIX MaTEMaTHUYECKOTO
aHaJM3a U MX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTepHU30BaTh MOBEACHHUE (PYHKITUH,

VICIOJIb30BaHUE MOJYYEHHBIX 3HAHUM JJIs1 ONMCAHUS U AHAJIU3a PEATIbHBIX 3aBUCUMOCTE;
- BJIQJICHUE OCHOBHBIMHM TOHSATUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, iIx OCHOBHBIX CBOICTBAX;
- c(hopMUPOBAaHHOCTh YMEHHS PaCliO3HABATH T€OMETPUYECKUE (PUTYPHI Ha YepPTEKaXx,
MOJIEIIAX U B pEAIbBHOM MUDE;
- IPUMEHEHHE U3YUYCHHBIX CBOMCTB T€OMETpUUYECKUX GUTyp U GopMy JUISL pELLICHU
FEOMETPUYECKUX 3a7a4 U 3a/1a4 C TPAKTUYECKUM COAEP>KaHUEM;
- ¢(hOpMHUPOBAHHOCTD MIPEICTABIICHUN O MpoOIeccax U sIBICHUSX, UMEIOIINUX
BEPOSATHOCTHBINA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MMUPE,

OCHOBHBIX ITOHATHAX BHCMCHTapHOﬁ TCOpHUHN BepOHTHOCTeI\/’I;



-yMCHI/Iﬁ HaxXO0JUTh U OICHUBATH BEPOATHOCTH HACTYIIJICHHA COOBITUH B
HpOCTCI‘/’IIHI/IX MPAKTUYCCKUX CUTYAHAX U OCHOBHBIC XaPAKTCPUCTUKH CJIY‘I&fIHLIX BCJIMYHH,
- BJIaICHUC HABbIKAMU HUCIIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IIpH
PCIICHUHN 3aaa4.

1.4. Kosin4ecTBO 4aCOB HA OCHOBE NMPOTPAMMBI AU CHUIIMHBI:

MaxkcuManbHOU yueOHOU Harpy3Kku oOyuatomerocs 156 yacoB B TOM 4ucIe:

00s13aTeIHPHOM ayAUTOPHON YIeOHON HArpy3Ku 00yJarOIIeTrocs B IEpBOM cemMecTpe 644., a BO
BTOPOM ceMecTpe 924.;

CaMOCTOSITEIIbHON pabOoThI 0OyUaromerocs 464.;

MPOMEKYTOUHAs aTTecTanus 64., KOHCYJIbTAlMs 24.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JTUCIHUATIJIMHBI

2.1. OO0beM yueOHON JUCHUIIMHBI M BUAbI Y4eOHOI padoThI

Buant yebnoi O0LeM yacos.
padoThI
Maxkcumanb
Hasi
yaeOHast 1 cemectp 2 cemecTp
Harpyska
(Bcero)
AyIuTopHBIE 156 64 92
3aHSITHSI, BCETO:
- TEOPETUYCCKHUE 32 46
- IPAKTHYECKHE 32 46
CamocTtosiTenbHas 16 12 34
paboTa CTyICHTOB
Koncynpranuu 2 - 2
NunuBunyanbHb1i
IIPOEKT
[Ipomexxyrounas
arrectanus B (opme 6 - 6
HK3aMeHa
HNroro wacoB 1o 210 76 134
JTUCIUILITNHE
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2.2. TemaTu4eckuii IJIaH U coJiep:KaHue yueOHOH TUCHUIIMHBI « MaTeMaTuKa

1

Brrunciaenue u CpaBHCHHC KOpHeﬁ. Brinonnexnue paC‘-IéTOB C paauKaJIaMHu.

2

Pemrenne nppaoOHaIbHBIX YPaBHEHUI

HaumenoBanue Coneprxanue yueOHOro MaTepuasa, MpakKTHYeCKUe 3aHsATHS, BHEAYIMTOPHAS CAMOCTOSITeIbHAsA yueOHast paboTaO0beMuacoB|Y pOBEHb
pa3esioB U TEM OCBOCHUS
1 2 3 4
CopnepxaHue yueOHOro MaTepuana
BBenenue TeopeTnyeckue 3aHsITUA 2
1 |Marematuka B Hayke, TEXHHUKE, JKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHUAX M MPAKTHYECKOH 2 1
nestenbHOCTH. llenmn W 3amaum  uW3ydeHHWs MaTeMaTHKu mpu ocBoeHuu mnpodeccuii CIIO u
cnenuanbHoctei CI10.
Paszgen 1.
Auiredpa
CopnepxaHue yueOHOro MaTepuana 8
Tema 1.1 Passurne TeopeTnueckue 3aHATUS 4
TIOHATHST 0 HHCIAE [y [lenbie U palnuoHaibHble 4yucha. JlelctBurenbHble uucaa. [IpuOnrkeHHblE  BBIYMCIICHUS. 3
KoMriekcHbIe yncha.
[TpakTHyeckue 3aHATUS 4
1 |Apudpmernueckue neicTBUS HAl YUCITAMH.
2 |HaxoxaeHue npuOIMKEHHBIX 3HAYECHUI BEIMYMH U MOTPEITHOCTEH BBIYMCICHUH .
CopnepxaHue yueOHOro MaTepuana 12
Tema 1.2. TeopeTnueckue 3aHATUS
Kopnu, crenenn u |1 Kopuu u crenenn. KopHu HaTypaibHOI CTENICHH U3 YKMCIA W X CBOMCTBA. CTEeHH ¢ PalOHANbHBIMA 4 3
Jorapugmsi rokasareysiMu, ux cBoicTBa. CTemeHu ¢ OEHCTBUTENBHBIMU IMOKazaTeasiMH. CBOWCTBA CTENEHH (
NeiCTBUTENbHBIMU ITOKA3aTENISIMU.
[MpakTudeckue 3aHITHS 8
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3|HaxoxneHue 3HaueHui CTeneHel ¢ parmoHaIbHBIMU TTOKa3aTesiMu. CpaBHEHHE CTETICHEH.
A|PermeHne moka3aTeIbHbIX ypaBHCHHH.
Pa3nes 2.0cHOBBI
TPUTOHOMETPHH.
CopepxaHue yueOHOro MaTepuana 4
Tema 2.1. TeopeTnueckue 3aHATUS 2
OcHOBHBIENOHATHSA |1 PauanHas Mepa yria. Bpamarensnoe asukenune. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIA.
[IpakTHueckue 3aHATUSA 2
1‘Pa,I[I/IaHHI>II71 METO/]l U3BMEPEHUS YIJIOB BPAIICHUS U CBSI3b C IPAIyCHON MEpO.
Coneprkanue y4eOHOro Marepuania 6
Tema 2.2. TeopeTHyeckue 3aHATHs 4
OcHoBHbIe 1 ®@opmynsl npusenenus. Dopmyinsl cioxenus. @opmybl yIBOSHUS.
TPUTOHOMETPH-
"YECKHE TOKAECTBA [[pakTHUecKUe 3aHATUS 2
1‘OCHOBHI)IG TPUTOHOMETPUUECKHE TOXKIECTBA: (POPMYIIBI CI0KEHHUS, (POPMYIIbI YBOCHHUS.
Coneprxanue yueOHOTo MaTepuaa
Tema 2.3 Teopernueckue 3aHATUSA

IIpeoOpasoBanue (1

‘Hpeo6pazoBaHHe CYMMBbI TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHUE U POU3BEACHUS B CYMMY.

npocredmmx  [IpakTHUECKUE 3aHITHUSI

TPUIrOHOMETpPHUYEC (1

[Ipeo6pa3oBaHne CyMMbI TPUTOHOMETPUYECKHUX (QYHKIIMI B IPOU3BEICHUE.

KHX BbIPpaKeHHH [

[Ipeo6pa3oBaHue Npou3BeIeHUE TPUTOHOMETPUUECKUX (QYHKIIMI B CyMMY.

Copep:xanue yueOHOTO MaTepuaia

Tema 2.4. Teopernueckue 3aHATUS

Tpuronomerpu- (1

[IpocTeiimme TpUroHOMETpUIECKUE ypaBHeHuUs. [[pocTeiire TpUroHoMeTpUYECKre HEPaBEHCTBA.

YyecKHe YpaBHEHHUs
U HepaBeHCTBa

[IpakTHyeckue 3aHATUA

[

Penienye npocTeNnX TPUrOHOMETPUYECKUX YPABHEHUI.

N

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

w

Pemenne npocTedmx TPUrOHOMETPUIECKNX HEPABEHCTB.
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Paznen 3.
DYyHKIUH, UX
CBOJiCTBa M

rpaguxku
Conepxanne yueOHOTO MaTepuaia 2
Tema 3.1.
®yHKIUH. Teopernueckue 3aHATUS 2
1 |O6nacte ompeneneHuss 1 MHOXKECTBO 3HaYeHHU (pyHkimu. I'paduxu ¢pynkuuu. [loctpoenue rpadukos
(b yHKIMI, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
Tema 3.2 Cogepxanue yueOHOro MaTepuana 2
OopatHbIe Teopernueckue 3aHATUA 2
pyHKuuu 1 | Obnacts onpenenenuit U 06JIacTh 3HaUeHUH 00paTtHOM QyHkuuu. ['paduk odpaTHOU HyHKIUH.
Pa3zpen 4
Hauyana
MaTeMaTH4ecKor
oaHaJIu3a
Cogepxanue yueOHOro MaTepuana 4
Tema 4.1 Teopernueckue 3aHATUSA 2
ITocaenoBarenb- | 1 | CnocoObl  3amaHus M CBOMCTBAa YHCIOBBIX IIOCJIE€IOBATEILHOCTEMN.
HOCTH
[IpakTuyeckue 3aHATHS 2
1

Yucaonas nocCiaca0BaTCiIbHOCTD, CITIOCOOBI €€ 3aJaHus, BEIYUCIICHHUA YJICHOB ITOCIICA0BATCIILHOCTH.
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Conepxkanue yuyeOHOro MaTepuaa 10
Tema 4.2, Teoperuueckue 3aHATHA 6
IIpousBoanas
1 | [loasTne o mpow3BOAHON (YHKIWH, €€ TEOMETPUIEeCKHA ¥ (U3WYECKUH CMBICII.
[Tpou3BoAHbIE CYMMBI, Pa3HOCTH, MPOHM3BEICHHS, YACTHBIC.
Bropas mpon3BonHas, e€ reoMeTpuIecKuil 1 PU3NISCKUI CMBICIT.
[IpakTudeckue 3aHATHA 4
1 | IlpousBomHas: MEXaHUIECKUI W TEOMETPUICCKUH CMBICIT TPOU3BOTHOM.
2 | lIpaBuna u popmynsl guddepeHnpoBanus, TaOIUIa TPOU3BOAHBIX SIEMEHTAPHBIX (PYHKIHH.
Coneprkanue yuyeOHOro MaTepuaa 8
Tema 4.3. TeopeTtnueckue 3aHATUA 4
IlepBooOpa3nas, 1 | IIpumeHeHne ONpeNeeHHOro NHTErpana Il HaX0KICHU IUIOIAaAu KpUBOJINHENHON Tpanenyn..Popmyna
HHTerpaJ Herorona-Jleiionuma.
4

IIpakTueckue 3aHATHUS

1. | MHTerpan u nepBooOpasHasi.

2. | ®opmyna HetoTrona-JleiiOruma.
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Pa3znea 5
YpaBHeHus u
HepaBeHCTBA
Coneprxanue yueOHOro MaTepuaia 16
Tema 5.1. Teopernueckue 3aHATUS 4
YpaBHeHus u PanmonaneHble, nppalioHaIbHbIE, TOKA3aTENbHBI U TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.
CHCTEMBI PaBHOCHIIBHOCTH ypaBHEHUM, HEPABEHCTB, cUcTeM. OCHOBHBIEC TPUEMBI UX pelleHUs (Pa3oKeHUEe Ha
yYPaBHeHUil MHOKHUTEJIH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpa(ruecKuii METO).
[IpakTrueckue 3aHATUA 4
1. | Kopuu ypaBHeHuit. PaBHOCHMIIBHOCTD ypaBHeHUH. [IpeoOpa3oBanne ypaBHEHUH.
2. | OcHOBHBIC IIPHEMBI pEIICHUs ypaBHEHUH. Perenne cucteM ypaBHEHUH.
Bueayautopnas camocrosiTenbHas paboTa: 8
KoncnektupoBanue TekcTa yueOHUKa 110 BOIPOCaM:
OcHOBHBIE  TpUEMBl HMX pEHICHUS (Pa3JIoKEHUE HAa MHOXHUTEIH, BBEIACHUE HOBBIX
HEU3BECTHBIX,IOJICTAHOBKA, IpaUUECKUN METO).
OTBeThl HAa KOHTPOJIBHBIE BOMPOCHI
Conepxanue yueOHOTO MaTepuaia 12
Tema 5.2. Teopernueckue 3aHATUSA 2
HepaBencrBa 1 | PanmonanbHble, UppalMoHaIbHbIe, TIOKA3aTebHBI U TPUTOHOMETpUUYECKUe HepaBeHCTBAa. OCHOBHbBIE
MPUEMBI UX PELICHHUS.
[IpakTrueckue 3aHsATUA 4
1 | Ucnonp3oBaHue CBOWCTB U rpadUKOB (PYHKIIMIA AJIs pEeUIeHHs] YPaBHEHU U HEPaBEHCTB.
BueayautopHas camocrosiTenbHas paboTa: 6
KoHncnektupoBanue Tekcta yueOHUKa 110 BOIPOCaM:
[IpuMeHeHne MaTeMaTUYECKUX METOJOB JJISl PelIeHHs COAep KaTelbHBIX 3a/1ad U3 pa3jIMYHbIX oOracteit
HayK{ U MPAKTHUKH.
OTBeTHI HAa KOHTPOJIBbHBIE BOITPOCHI
Pa3nes 6
Kom0unnaropuka,
CTATUCTHKA U
Teopust
BepOSITHOCTEH
Tema 6.1 Coneprxanne yaeOHOTO MaTepuaia 12
DJIeMeHTbI Teopernueckue 3aHATUS 2
KOMOMHATOPUKH | 1 | OCHOBHbIE TOHATHS KOMOHMHATOPHWKH. 3aJa4d Ha IMOJCYET YHMCIa pa3MelIeHH, MepecTaHOBOK,

couetanuil. Pemenue 3agau Ha nepedop BapuanToB. @opmyna 6mHoMa HetoTona. CBoiicTBa
O6uHOMUHANBHBIX Kod(dunmenToB. Tpeyronpuuk [lackamns.
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[IpakTrueckue 3aHATUS 4
1 | Pemenne koMOMHATOpHBIX 3a1a4. Pazmenienus, coueTanus, NepecTaHOBKU.
2 | U3yuenue 6unoma Hetorona u tpeyronsuuka [lackans. Pemenue npukiaaHpIx 3agay.
BHreaynuropHas camocrosiTenbHast padora: 6
KoHcnektupoBanue TekcTa yueOHMKaA 110 BOIIPOCaM:
Hcropus pa3BuTHsi KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKU U MX POJIb B pa3IM4YHbIX chepax
YEJIOBEYECKON KU3HEAEITEIBHOCTH.
OTBeTh Ha KOHTPOJIbHBIE BOIIPOCHI
Coneprxanue yueOHOro MaTepuaia 12
Tema 6.2. Teopernueckue 3aHATUA 2
D1eMeHThI 1 | CobbITHsl, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposTHOcTel. [IoHnsaTHe 0 He3aBUCMMOCTH
TeOpHuH coObITui. JlMcKpeTHas ciydaiiHash BEIMYMHA, 3aKOH €€ pacrpenenacHus. YucaoBble XapaKTEpUCTUKU
BeposITHOCTEH JUCKPETHOM CIIy4ailHOM BEJIMYUHBI.
[IpakTrueckue 3aHATHS 6
1 | M3yueHue KJIacCCMYECKOrO OINPEENICHUSI BEPOSITHOCTH, CBOWCTBA BeposiTHOCTEH. Teopema o cymMMme
BEPOATHOCTEM.
2 | Boruncnenue BepostHocTel. Pernienne npukiagHpIxX 3aqayq.
3 | [IpencraBieHue YMCIOBBIX JaHHBIX. PellieHre NpuKkiajHbIX 3a/1a4.
BueaynuropHas camocrosiTenbHas padoTta: KoHcniekTHpoBaHUE TeKCTa y4eOHHKa 10 BOIIPOCaM: 4

IlonsaTHe 0 3aKoHE OOIBIINX YHCEI.
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OTBETHI HA KOHTPOJILHBIE BOMPOCHI

Cojeprkanue yueOHOro Marepuania 6
Tema 6. 3. TeopeTruueckue 3aHATUSA 2
DJIEeMEeHTBI 1 [IpencraBieHue NaHHBIX (TaOJMIBI, AMArpaMMbl, IpadUKu), reHepaibHas COBOKYIIHOCTb, BbIOOpKA,
MaTeMaTHYeCKOH cpeaHee apudmerndeckoe, menuana. [lonsaTue o 3ajayax MaTeMaTH4eCKON CTaTUCTUKU.
CTATUCTHKH [IpakTHueckue 3aHATUA 2
1 [PemeHHe IIPAaKTUYECKUX 3aJ1a4 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOOB.
BreaynuropHas camocrostenbHas padora:Iloaroroska pedeparos: 2
CpenHue 3HaueHUs U UX IPUMEHEHHUE B CTATUCTUKE..OTBEThI HA KOHTPOJIbHBIE BOIIPOCHI
Pasnes 7
I"eomeTpust
CopnepxaHue yueOHOro MaTepuana 14
Tema 7.1 Ilpsimble u |[TeopeTnueckue 3aHATUA 6
IJIOCKOCTH B B3anMHOE pacnosioKeHHe IBYX MNPsAMBIX B IpocTpaHCTBE. IlapajuienpHOCTH IPSMOM M INIOCKOCTH.
MPOCTPAHCTBE 1 [MapamnenbHocTh MmIOCKOCTEH. [lepneHIUKYISAPHOCTh MPAMON H  IUIOCKOCTH. [leprneHIuKymsp u
HAaKJIOHHAsA. YTOJI MEXIY OPSMOW M IUIOCKOCTBIO. JIBYrpaHHbBIA yrojl. YToJl MEXKAY IUIOCKOCTAMM.
[leprieHIUKYJIAPHOCTD JBYX IUIOCKOCTEM.
[IpakTHueckue 3aHATUA 4
1 M3ydeHne NpHU3HAKOB B3aUMHOIO PacroNoxKEeHUs  NPAMBIX, YIa MEKY NPAMBIMA. B3anmHuoe
[PACIIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEM.
> M3ydeHne neprneHuKyisipa U HAKJIOHHON K INTIOCKOCTH, yrila MEXIy NMPsSMON U INIOCKOCThI0. Teopema
0 TpeX MEPIEeHINKYIIpax.
BueayautopHas camocTosiTelbHas padboTa: 4
[ToarotoBka pedeparos:
['eomeTpuueckoe mnpeoOpazoBaHUE NPOCTPAHCTBA MapalieIbHBIH MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO
ruiockoctd. IlapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOW mnpoekuuu. M3oOpakeHue
MPOCTPAHCTBEHHBIX (QUTYD.
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI
Tema 7.2 CopneprxaHue yueOHOro MaTepuaa 14
Muororpannuku  [[eopeTnueckue 3aHATUA 4
1 Bepmmnsl, peOpa, Tpann MHOTOTpaHHHUKA. PazBepTka. MHOTOTpaHHBIE YIIIbl. BEITyKiIble MHOTOTPaHHUKH.
Teopema Jitnepa. Ilpusma. [Ipsmas n HaknoHHas npusma. [lpaBunbHas npusma.llapannenenunen. Kyo.
[Tnpamuna. [IpaBriibHas nupamuaa. Y cedenHas nupamuaa. Terpasap.
[IpakTHueckue 3aHATUA 6
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1

M3ydyeHue napamuiebHOro MPOEKTUPOBAHUS U €r0 CBOMCTB.

2

I/I3yquHe TEOPEMBI O IIIoIIaan OpTOl"OH&J'IBHOfI IMPOCKIMKU MHOT'OYT'OJIbHUKA.

3

3y4yeHne B3aMMHOIO PacIoyiOKEeHUs TPOCTPAHCTBEHHBIX QUTYD.

BueaynuTtopHas camocTosiTenbHas padora:

[TonroroBka pedepaTos:

Cummerpust B KyOe, B mapajuiesienunene, B npusme u nupamuae. CedeHus KyOa, MPU3Mbl U TTHPAMUIBL.
[IpencraBieHue o MpaBUIIbHBIX MHOTOIpaHHUKAX (TeTpasape Ky0e, OKTasape, 101eKadipe, HKOcadIpe).
OTBETH HA KOHTPOJIbHBIE BOIIPOCHI

Tema 7.3 Tena n
NMOBEPXHOCTH
BpallleHus

Conepikanue y4eOHOro MaTepHuaia

TeOpeTI/I‘IGCKI/IC 3aHATUA

1

Hunuuap u koHyc. YcedeHHbI koHyc. OCHOBaHME, BBICOTA, OOKOBAsi MTOBEPXHOCTh, 00pa3yroias,
pasBeptka. [llap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

Tema 7.4
3mepenus B
reoMeTpHuu

CopnepxaHue yueOHOro MaTepuana

18

TeopeTnueckue 3aHsITus

10

O6wvem u ero uzmepenue. MuterpansHas Gopmyna oovema. @opmynsl oobemMa Kyda, IPSIMOYTOIBHOTO,
Mapajuiesienumneaa, Tpu3Mbl, TWIHHIApa. DopMylibl o0beMa mUpaMuAbl U KoHyca. DOpMyIbl IHIOMAIH
MOBEPXHOCTEH LIIHHAPA 1 KOHYyca. DopMyiibl 00beMa Iiapa U IIomaau chepbl.

[IpakTruecKue 3aHATHS

1

Brruucienue mionianei 1 00beMoB Ted.
Ky6. [IpssmoyronbHbIi napannenenunes. [Ipusma.

2

Brruncnenue miomaaei u o0bemMoB Ten. Lunmuumap.

3

Brruucnenue mionaneit u oobemon ten. Konyec.

4

Brrunciienue oobema [Iapa u mjiomaan C(I)epLI.

Tema 7.5.

Coneprkanue y4eOHOro Marepuaia

18

TeopeTnyeckue 3aHsATUA
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oopaunatel U | 1 [[IpsMoyronpHas (nekapTroBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Popmyna 3

BEKTOPbI PAcCTOSIHUA MEXKAY JIByMsl TOUKaMH. YpaBHEHHE C(ephl, MIOCKOCTH M IPSAMOL.
Bekrtopsl. Moayne Bekrtopa. PaBeHcTBo BekTOpoB. (Cii0oK€HUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4yucio. Pas3noxkeHue BEKTOpa IO HANPABICHUSM. YOI
Mexny nByMsi BekTopamu. lIpoekius Bektopa Ha ock. KoopauHatel BekTOpa.
CkaJsipHOE IIPOU3BEIEHUE BEKTOPOB. Mcrnonap30BaHne KOOpAMHAT U BEKTOPOB IIpHY|
[pelIEHNMAaTEMaTHYECKUX U MPUKIAIHBIX 3a/1a4.

[TpakTryeckue 3aHATHS 10
1 M3yuenue peiicTBuii ¢ BeKTopaMu. JlekapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE
2 V3yuenune ypaBHEHUH OKPYKHOCTH, c(epbl, INIOCKOCTH. PaccTosHue Mex Ty
roukamu. JleicTBus ¢

BEKTOPAMH, 33JaHHBIMU KOOPAMHATAMH.

3 M3yueHue cKalasipHOro NpOU3BEIEHUS BEKTOPOB. BekTopHOE ypaBHEHHE NPSAMON U
[IJIOCKOCTH.

4 Mcnonbp3oBaHKME BEKTOPOB IPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Bcero 210

Buympu kaxcoozo pazoena ykazwvieaiomcsa coomeemcmeyiouiue memol. Ilo kaxcooit meme
onucwoleaemcs cooepicanue yueoOHozo mamepuana (6 OUOAKMUYECKUX E€OUHUUAX), HAUMEHOBAHUS
Heobxo0umblx Jlekuyuu/ypokoes, nabdopamopHslx padoom u NPAKMUYUECKUX 3AHAMUI (0MOeIbHO no
Kasxicoomy 6uoy), a makdxce NPUMEPHAA mMeMamuka camocmosamenvuoiu paoomwl. Ecnu
npeoycmompensl Kypcoevle padomvl (Rpoekmovl) NO OUCUUNIUHE, ORUCLIBACMCA NPUMEPHAsA
memamuka. Odvem uacosé onpeoensaemcia NO Kaxcooi no3uyuu cmoaouya 3. Ypoeenv oceoeHusn
NPOCMAasIAemca HANPOMUE OUOAKMUUECKUX eOUHUY, 8 cmoadye 4 (ommeueHno 08ymsa 36e300uKamu **).
JAnsi XapakTepuCTMKH YPOBHSI OCBOCHHS Y4YeOHOI0 MaTepHaja MCHOJb3YHOTCH CJedylome
0003HaYeHHS:

1. - 03HaKOMUTENbHBIN (y3HaBaHUE paHEee U3YUEHHBIX 00BEKTOB, CBOICTB);

2. - pENPOAYKTUBHBIN (BBIMIOJIHEHUE ACSATEIBHOCTHU 1O 00pa3Ily, MHCTPYKIIMU WIIH TIOJ PYKOBOJICTBOM)
3. - IPOAYKTHUBHBIN (TJTAHUPOBAHKE U CAMOCTOSTEIILHOE BBINOJHEHUE JICSITETbHOCTH, PEIICHUE
npoOJIeMHBIX 3a/1a4)
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3. YCJOBMUS PEAJIN3AIINU PABOYEN ITPOT'PAMMBI

YYEBHOM TUCHUATIMHBI

31 Jdas  peanu3anuM  NPOrpaMMbl  y4eOHOHl  JMCHUIJIHHBI
NpeaycMOTPEeHbI cJIeyIlue crieunalbHble MOMeleHHUs :

Kabuner «MatemMaTUK» OCHAIIEHHBIA 000PY/I0BAHUEM:

- pabouune MecTa o KOJIMYECTBY O0y4YarOIUXCs;

- pabouee MeCTO TpernoaBaTers;

- HarJIsAIHbIe TTOCOOUs (TaOIUIIbI, pa3aTOUYHbBIA MaTEepHa)
- KOMILUIEKT y4€OHO-METOIMYECKON TOKYMEHTAIIUH.

- TEXHUYECKUMHU CPE/ICTBA OOYUCHHUS:

- KOMITBIOTEP ¢ orepanuronHoi cuctemoirr Windows;

- MyJIBTUMETHATIPOCKTOD;

- DKpaH.

- MATHUTHO-MapKepHasi JoCKa

3.2.Uupopmannonnoe odecneyeHue oOydenuss IlepedyeHb y4eOHbIX H3TAHMH,
HHTEPHET-PecypcoB, J0NOJHUTEIbHOH JIUTEPATYyPbl

[lepeuenb yueOHbIX n3nanuii, UHTepHET-pECYpPCOB, TOMOIHUTENIBHOM JIUTEPATYPHI
OcCHOBHBIC HCTOYHHUKH:

1.

6.

I'puropses, B. II. Maremaruka : yueOHuUK Juist ctyl. yupexaenuid CI1O no
TexHuueckuM crenuranbHocTsM / B. I1. I'puropees, T. H. CaGyposa. - M. :
Axanemusi, 2023. - 368 c.

bammakos, M. 1. Matematuka : yueOHUK 11 cTya. yupexaennit CITO / M. U.
Bammakos. - 5-e uzn., crep. - M. : Akagemust, 2023. - 256 c. : ui.

Kapm, A. I1. MaTtematuka : 6a30Bblif ypoBeHb : yueOHOe nocodue : B 2 yacTtsax / A. I1.

Kapm, A. JI. Bepuep. — Mockaa : [Ipocsemienue, 2025 — Yacts 1 — 2025. — 319
c. — ISBN 978-5-09-122815-1. — TexkcT : 2neKTpoHHBII // JIaHb : 371€KTPOHHO-
oubnmuoteunas cuctema. — URL: https://e.lanbook.com/book/497720

Kapn, A. I1. Marematuka : 6a30BbIii ypoBeHb : yueOHoe nocobue : B 2 yactsax / A. I1.
Kapm, A. JI. Bepuep. — Mockaa : [Ipocsemenue, 2025 — Yacts 2 — 2025. — 255
c. — ISBN 978-5-09-122816-8. — TexkcT : aneKkTpoHHBIi // JIaHb : 37€KTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/497723

MaremMatuka: airedpa v Hadaia MaTeMaTUIeCKOTo aHalln3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTtuyeckoro ananuza : 10—11-e knaccel : 6a30BbIN U YIITyOIEHHBIN
ypoBHH : yueOHuk / III. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 13-e
u3., crep. — Mockaa : [Ipocsemenune, 2025. — 463 c¢. — ISBN 978-5-09-120157-
4, — TekcT : 25eKTpoHHbIH // JIaHb : aneKTpoHHO-OnbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/497603

bexnemuriena, Jlronmuia AnaronseBHa. COOpHUK 3a/1a4 MO aHATUTUYECKOM
reoMeTpuu u auHelHou anredpe /JI. A. beknemumera, A. YO. [1etpoBuuy, 1. A.
Yyb6apos ; mox pexn. J. B. 5. beknemumesa.-U3a. 2-e, mepepad.-


https://e.lanbook.com/book/497603
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ba3b1 JAHHDbIX, I/IH(l)OpMalll/IOHHO-CHpaBO‘IHLIe H MMOUCKOBBIC CUCTEMbI

e DBbC «M3parenbcTrBa Jlanby»
Koanexkuus «Equnasi npodgeccuoHasibHasi 60a3a 3SHAHUM 1151 arPapHbIX
BY30B»
000 «A3pareabcTBo Jlanby.
IocynapctBennbiil KoHTpakT Ne 002/2026-44D3 ot 14.05.26 T cpokom Ha 1
roJ
http://e.lanbook.com/

e DOBC «M3pareancrBa Jlanb». Koanexknusa «PITY. 10-11 kia. U3a-Bo
«IIpocBemenne». QO0meodOpazoBaTebHbIE NIPeIMEThH»
000 «I3BC Jlanb».
Jorosop Ne 153022 ot 30.06.25 r cpokom Ha 1 rox
http://e.lanbook.com/

o CeTteBasi 3JIeKTPOHHAsI OMOJIMOTEKA
000 «93BC JIAHb»
Horosop Ne COb HB-164 ot 17.12.2019 r. — Geccpounblii
http://e.lanbook.com/
http://seb.e.lanbook.com/

o JOBC «YuuBepcurerckas o6udamnoreka online». bazosas yactp
000 «HekcMenuna»
TocynapctBennbIit KOHTpAkT Ne 57-04/2026 ot 14.05.2026 t cpoxom Ha 1 ron
http://biblioclub.ru

e DBC «IOPAUT» Maker CIIO
000 «JuexkTpoHHoe usaareabcrso IOpaiir»
JIunienznonnsiii gorosop Ne 7360 ot 26.08.2025 r. cpokom Ha | rof
https://urait.ru/

o Hayunasi 3nekTpoHHas 6udauoreka e-LIBRARY.RU (SCIENCE INDEX)
00O Hayunas 3;1eKTpOHHAas OM0IMOTEKA.
JIunensnonnsiit goroBop Ne SI0-2114/2026 ot 15.05.2026 cpokom Ha 1 rox
http://elibrary.ru

o Ceprudpuxar UTC I1O CAb UPBUC64+
000 «Bi1 Bu [In - Cuctem»
Horosop Ne A-12933 ot 12.04.2024 .

e Antunmiaaruar.BY3 5.0
Monyasb noucka «O0beanuHeHHas kKoyieknus 2020»
AO «AnTUnjgaruar»
I'ocynapctBennsbiit KOHTpakT Ne 12305 ot 14.05.2026 1. cpokoM Ha 1 rop


http://е.lanbook.com/
http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/
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HHTepHeT-pecypchbl CBOOOTHOTO A0CTYIA

HanmenoBanue pecypca cetu « THTEpHET»

DIIEKTPOHHBIN aapec
Pecypca

«Poccumckoe obpasoBaHue» - deaepanbHbIv
MNopTtan

http://www.edu.ru/index.php

WudpopmanonHass cucrema "EnnHoe — OKHO
p
JocTyna K o0pa3oBaTeabHbIM pecypcam”

http://window.edu.ru/

Metoauueckue MaTepuaibl, pa3MelIeHHbIE Ha CaliTe
«Kommnac B 00pazoBaHmii»

http:www. bitpro.ru

CnpaBouno-npaBoBas cuctemMa ' APAHT.

http://www. garant.ru;

Caiit pupMbl «ACKOHY.

http:www.askon.ru.



http://www.edu.ru/index.php
http://window.edu.ru/
http://www.antipolagiat.ru/
http://www/
http://www.consultant.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUA YUEBHOUN JUCHUITJIMHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHHUS YYEOHOW MUCIUIUIMHBI OCYIIECTBISICTCS IIpenojaBarejieM B Ipoliecce
IPOBECHUS MPAKTUUECKUX 3aHITHH, TECTUPOBAHUS, a TAK)KE BBIIMOJHEHUS 00YyJaIOMIUMUCS WHIAWBUAYAJBHBIX 3aJaHUMN, TPOCKTOB,
HCCIIeOBaHUM.

OcHOBHbIE MOKA3aTeINOIEHKH pe3ybTaTa
IIpexmeTHbIE pe3yabTaThI

-c(hopMHpPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KakK | -yCTaHOBJICHHWE CBS3M HW3YYCHHOTO MaTepHaia H IMPAKTHIECKOTO
JaCTh  MHUPOBOM  KYJIBTYpbl M MECTC MATEMATHKU B | prUMEHEHHS IPU BBITOTHEHUN YIIPAKHEHUN

COBPEMEHHOM IIMBHJIM3AIMH, CIIOCO0aX ONMUCaHUS SBICHUN
peaIbHOTO MUpa HA MATEMATHUYECKOM SI3bIKE;

-c(hOPMUPOBAHHOCTb IPEJCTABICHUM O MaTeMaTUYeCKHX | -yCTaHOBIIEHHE CBS3M HM3YYEHHOTO Marephaja U IMPaKTHYECKOTO
MOHATHAX KaK BAXKHCUIINX MAaTEMaTHYCCKUX MOJCILSIX, | MpUMEHEHHS MIPH BHITIONHEHHHYPAKHEHNH

MO3BOJIAIOIIMX OIMCHIBATL U M3y4aTh PAa3HbIC IIPOLIECCH U
SIBJICHUSI,; ITIOHUMAaHUe BO3MOXHOCTH
AKCHOMAaTHU4YECKOI0 IIOCTPOEHUs
MaTEMaTUYECKUX TEOPHL;

-BJIJICHUE METOAAMM  JIOKA3aTENIbCTB M  AJITOPUTMOB | -IIPaBUIILHOCTH PELICHUs IPOCTEUIINX YPAaBHEHUN U HEPABEHCTB
pellIeHNs, YMEHHE UX IPUMEHSITh, IPOBOIUTH JJOKA3aTENbHbIE | COJIEpXKAIUX CTEIEHHBIE, T0Ka3aTelIbHbIE, J0rapuPMHUUECKUEH
pacCyXACHHs B XOJI¢ PEUICHHMS 3a/1a4; TPUTOHOMETpHUYECKHe QYHKIUU
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- BIIaJICHUE
palMOHAIIBHBIX u
MIOKa3aTeNbHbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX ypaBHEHUH MHEPaBEHCTB,
UX CHCTEM; HCIIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YMCII€ JJsi IOMCKAa IyTH PpEUIEHUs U
WJUTFOCTPALIMY PELICHUS YPABHEHU U HEPABEHCTB;

CTaHIAPTHBIMU  I[IPUEMAMHU
HPPALUOHAIIBHBIX,

pelieHus

-YCTaHOBJICHUE PA3NINYMI MEXAy BUJAMHUCTEINICHEH U UX CBONCTBAMU
-IPaBUJIILHOCTh PEIICHUs MPOCTEUIINX YpaBHEHMH U HEPaBEHCTB
COJICpKAlMX CTEMEHHBbIC, IOKa3aTelbHbIe, JorapudMuyueckue
TPUTOHOMETpHYECKHE (PYHKIUU

- copMHpOBaHHOCTH  MpPEACTaBICHUH 00 OCHOBHBIX
MOHATUSAX MaTEMaTHYECKOTO aHaln3a WU UX CBOMCTBAX,
BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA,
WCIIOJIb30BAHUE TIONYUYCHHBIX 3HAHUU [JI1 ONMUCAHUA U
aHaJIM3a peallbHbIX 3aBUCUMOCTEHH;

-.IPaBWJIBHOCTh  PEIICHUS NPOCTEHIINX ypaBHEHUH U HEPABEHCTB
COJICp)KAlINX CTEICHHBIC, IIOKa3aTejbHbIC, JOrapu@MUUecKue W
TPUTOHOMETpHYECKHe (PYHKIUU
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-BJIQJICHUE OCHOBHBIMHM IIOHATUSIMU O IUIOCKUX H
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUrypax, UX
OCHOBHBIX CBOHWCTBax; C(HOPMHUPOBAHHOCTH yMEHUS
pacrio3HaBaTh reOMETpUUECKUe (PUIypbIHA YepTeKax,
MOZACIAX M B pPEWIBHOM MHpE;, INPHUMECHECHUE
HU3y4ECHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp u Gopmyn Uil pelieHus
FEOMETPUYECKUX 3aJa4 U 334a4 C IIPAKTHUYECKUM
COJIEP/KAaHUEM;

-IPaBUILHOCTh U300paKEHUS TEOMETPUICCKUX PUTYP HA YSPTEIKE U
IIOCTPOEHHUS Ha IUIOCKOCTH

-c)OpMHUPOBAHHOCTH MPEACTABICHUIN O Mpoleccax U
SIBJICHUSIX, HWMEIOIIMX BEPOSITHOCTHBIA XapakTep,
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUDE,
OCHOBHBIX  TOHSATHUSIX  DJIEMEHTAPHOH  TEOPHUH
BEPOATHOCTEHW; yMEHUW HaxOIuUTh U OICHHUBATH
BEPOSATHOCTH HACTYILJICHUS COOBITUN B MPOCTEHUIINX
MPAKTUYECKUX CUTYaIUIX u OCHOBHBIC
XapaKTePUCTUKU CIIy4YalHbIX BEJIHMYUH;

-000CHOBaHUE MPEICTABICHUN BEPOSITHOCTHBIXMETOOB U
CTaTUCTUYECKUX 3aKOHOMEPHOCTEU

-BJIQJICHHE HABBIKAMHU HCIIOJIb30BAaHUS T'OTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM IIPU PEIICHUH 3a1a4.

-IIPaBUJIbHOCTD pelIeHUs 3a1a4 MIPUUCIIOJIE30BAaHUU
KOMITBIOTEPHBIX IPOrPaAMM
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npeacTaBiIeHNs 00 U3yYEeHHOM MaTepHaie, He MOXKET
NOJHO M MPaBUJIBHO OTBETUTh HA IOCTABJICHHBIC
BOIIPOCHI, JIONYCKAaeT TpyObIe
OMOKH, JOMyCKAaeT OIMOKH B (HOPMYIHPOBKE
OIIpeIeTICHNUH, HCKaKaroIue uxX CMBICII,
HETIOCJIeJ0BaTeIbHO U3JIaraeT MaTepHal.
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5. ®OHJI OHEHOYHBIX CPEACTB JJisA ITPOBEJAEHUA

INPOMEXYTOYHOM ATTECTAIIUHN OBYYAIOHIUXCHA ITO JUCHUIIJINHE
(ITepeueHb KOMIICTCHIIMI C yKa3aHHEM 3TaroB UX (OPMHUPOBAHUS; ONMHMCAHHME MOKAa3aTelied M KPUTECPHCB OICHWBAHMS KOMIIETCHIIMH Ha Pa3jHu4HbBI X
sTamnax ux GOpPMHUPOBAHHUS, ONMUCAHKE IIKAJ OI[CHUBAHKS; TUIIOBbIC KOHTPOJIbHbBIC 3a/JaHUs WM UHbIC MaTepPHAaJIbl, HEOOXOIUMBIC ISl OIICHKH 3HAH Wi,
YMEHUH, MPAKTUYCCKOTO OIbITA, XaPaKTCPU3YIOIIUX ATarbl (HOPMHUPOBAHUS KOMIICTCHIIMM B MPOILECCe OCBOCHHUS 00pa30BaTEbHON IPOrpaMMBbl;
METOJUYECKHE MaTepHasbl, ONPEACIAIONINE MPOLEAYypPhl OICHUBAHHUS 3HAHHWHA, YMEHHH, MPAKTHYECKOTO OIbITa, XapaKTCPU3YIOIIMX DTAallbl
dbopMuUpOBaHUS KOMITETCHIIHH )

Kon u CooTBeTCTBHE HHAMKATOPA AOCTHKEHHS] KOMIIETeHIIHHU IVIAHUPYEMbIM pe3yJibTaTaM 00yueHHs] H KPUTePHsM HX OLleHUBAHUS
HAUMEHOBaH MHUHHMMAJIbHBbIH TOPOroBbIi CpeHuil Boicokmnii
ue - - - -
incaTopa Taannpyembie 0-59 60-69 70-84 o 85-100
pe3yJbTaThl
JAOCTHKEHUS
o0yueHust
HOMITCTEHIL HEYAOBJICTEO YIOBJICTBOPUTEILHO X0pouIo OtianyHo
H, 3Tanbl PHUTEJIbHO
OCBOEHHSI
MpakTuyecknii He ymeer | He B mnomnoéi wmepe | Ha nocratouHo | Ha BBICOKOM ypoOBHE yMeeT pacrio3HaBaTh 3a/1auy W/UIi IpodiieMy
ONBIT: PACIIO3HABATh | PACIO3HABATh | yMeeT pPaclo3HaBaTh | XOPOIIEM YpOBHE | B NpOQECCHOHATHHOM  W/WIM  COLMAJIBHOM  KOHTEKCTE;
3a7aqy /My | 3ajady W/WiIn | 3a1ady W/WIM | yMEeT paclio3HaBaTh | aHAIM3UPOBATH 3a4ady W/WIM TpodJieMy U BBLACTATH €&
npobiremy B | mpobieMy B | mpobiemy B | 3amady W/WIM | cOCTaBHBIE YaCTH; OTPENEIISTh ATAIBI PEIICHUS 3aa4H; BBISBIATh
OK-1 poeCCHOHATHHOM mpogeccuona | mpogecCHOHATBHOM mpobiemy B | u3(pPEeKTUBHO UCKATh HH(OPMAITHIO, Heo6x0z£1/IMy10 JUTS pETIICHUS
BhiGupats W/MIM  COLMAIbHOM | JIBHOM W/WIW | W/WIN COIIMAJIBHOM | TIpO()eCCHOHATLHOM | 3aJaudl W/WIIK IPOOJIEMBI; COCTaBUTD TUIAH JEHCTBHS; ONPENCIUTh
CHOCOBEL KOHTEKCTE; COLIMATBHOM KOHTEKCTE; W/WIM  COLMAIBHOM | HEOOXOJWMBIE PECypCHI; BIaJICTb  aKTyalbHBIMHM ~METOJIaMH
S aHaJIM3UPOBATH KOHTEKCTE; aHAJIM3MPOBATh 33/1a4y | KOHTEKCTE; paboTsl B np(ltbeccyIOHanLHon U CMEXHBIX cepax; peaan3oBaTh
sanas 3aja4y W/WIM | aHATU3MPOBAT | W/WIK  Mpodiemy U | aHaIM3MPOBATE cocv:TaBnevHHbm TUIaH; OLIEHUBATh PE3YJIBTAT U MOCIEACTBUS CBOUX
npodeccrona npodnemy b 3ajady | BBIIEHATDH ec | 3amaqy WWIM | nelicTBUH (CaMOCTOATENBEHO MM C OMOMIBIO HACTABHHKA)
MbHOG BBIJICNATH e€¢ | n/mm COCTaBHBIE yacTu; | mpobiemy u
COCTaBHBIE 4acTH; | mpoOseMy U | ONpenelsiTh 9TaIbl | BBLACIATH eé
JIeSTeNIbHOCTH, N
B —— ONpPENENsATh  JTambl | BBIACNATH €€ | peleHHs 3aJa4M; | COCTaBHBIE  YacTH;
HO K pemeHus 3ajadM; | COCTaBHBIE BBISIBIISITH U | OIpenessiTh  STallbl
PASTHUHBIM BBISIBIIATH u | Yacrty; 3(GPEeKTUBHO  WCKATh | pEICHUS 3a7a4m;
KOHTEKCTAM 5(G(QEKTUBHO HCKaTh | ONPENeIsITh nHdopmanmio, BBISIBIIATH u
(aeTBepTHIi nHdopmanuio, JTansl HEO0OX0IMMYI0 i | 3pdexkTHBHO HCKaTH
sran) HEOOXOAMMYIO  JUIS | pelIeHus pelIeHus 3a1a41 W/Win | MHPOPMAIHIO,
peleHus 3a7a4d | 3aj7ayu; MpOoOJIEMBI; COCTaBUTH | HEOOXOMUMYIO ISt
n/unu npoOyiemMbl; | BBISIBISATH M | IUIAH JEUCTBHS; | pelIeHHs 3a7a49u
COCTaBUTH wiad | 3¢ ¢EeKTHBHO OIPEIEIIUTh n/unn IpOoOIIeMET;
JCUCTBHS; HCKaTh HEOOX0/IUMBbIC COCTaBUTh TUIaH
OIIPEJIeIUTh nHdopmanuio, | pecypcsr BJIAJICTh | JeiCTBUS,
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HEO0XOIUMBIC
pecypcesi; BIIAJICTh
AKTyaTbHBIMH
MeToJaMHi pPaboOTHl B
po¢eCCHOHATBHON U
CMEXHBIX  cdepax;
peanu3oBath
COCTaBJICHHBIN IIJIaH;
OLICHUBATh PE3yJbTaT
U TIOCJIC/ICTBHSI CBOUX
neicTBUi
(caMOCTOSTEIBHO UITH
c MTOMOIIIBIO
HaCTaBHUKA)

HEO0XOIUMYIO
JUIL  peLICHUs
3aaud  W/Wu
npo0nembl;
COCTaBUTH
IUTaH
JIeHCTBUS;
OTIpE/ICITUTH
HEOOXOAMMBIE
pecypcsr;
BIIAJICTh
AKTyalbHBIMH
METOJaMH
paboThI B
npodeccrona
JIbHOU u
CMEKHBIX
chepax;
peanu3oBath
COCTaBJICHHBIN
IUIaH;
OLICHUBATh
pe3yapTaT |
I10CJICACTBUA
CBOHX
JeCcTBUM
(camocrosiTen
BHO WIH C
TTOMOIIIBIO
HACTaBHUKA)

AKTyaJIbHBIMU
MeTolaMH paboThl B
MpoeCCUOHANBHON U
CMEXHBIX chepax;
peann3oBath
COCTaBJICHHBIN  IIIaH;
OLICHUBATh Pe3yJbTaT
U TOCTEICTBUS CBOHMX
EUCTBUMN
(caMOCTOSITENILHO  HUJTH
c TIOMOUIBIO
HACTaBHHKA)

OIIPENEIUTh
HE00XOAHUMBIE
pecypchl;  BIajeTh
aKTyaJIbHBIMU
MeToJaMH pPaboOTH B
po¢eCCHOHATBHOM
U CMEXHBIX chepax;
peanu3oBath
COCTaBJICHHBIN IIJIaH;
OLICHNBATb PE3yIbTaT
1 MOCJIEACTBHS CBOMX
JeicTBuit
(camocTosITENTHEHO
WIH C TIOMOIIBIO
HACTABHMKA)
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3HATh: aKTyaJ’ILHLIﬁ

po¢heCCHOHATBHBIIH
U COLMAJIbHBIN
KOHTEKCT, B
KOTOpOM
MPUXOUTCS
paboTaTe W IKHUTB;
OCHOBHBIE
HUCTOYHHUKH
nHpOpMAUN u
pecypcel JUTst
pelieHusT 3amad |
pobeM B
po¢eCCHOHATIBHOM
W/WIA  COLUAIEHOM
KOHTEKCTE;
AITOPUTMBI

BBIMIOJIHEHHS padoT
B
npodeccHoHANbHON
u CMEXHBIX
00acTIx; METOMIBI
paboThI B
npoeCCHOHATIBHOMI
U CMEXHBIX cepax;
CTPYKTYpy  IUIaHa
JUISL pELICHHUS 3a/1aY;
MOPSIIOK ~ OLCHKH
Pe3yNbTaToB
petieHus 3a1a4
npodeccHoHAILHON
JIeSTeIbHOCTH

He 3HaeT
aKTyaJIbHbIH
npodeccrona
JIBHBIN u
COLIMAJIbHBIHI
KOHTEKCT, B
KOTOpOM
MIPUXOTUTCS
pabotate m®
KHTB;
OCHOBHBIE
HCTOYHHKH
nHpopmanuu
U pecypehl st
pereHus
3amaq u
mpobieM B
npogeccrona
JTBHOM  W/WIH
COLIMATBHOM
KOHTEKCTE;
AITOPUTMBI
BBITIOJTHEHHS
pabort B
npodeccrona
JIBHOM u
CMEKHBIX
o0nacTax;
METOJIBI
paboThI B
nmpogeccrona
JILHOM u
CMEXKHBIX
chepax;
CTPYKTYpY
uiaHa
peteHus
3ajad;
MOPSIIOK
OLICHKH
pe3yNbTaToB
pemeHus
3amaq
npodeccrona
JILHOM J1esi-TH

IS

YacTuyHo 3HAET
aKTyalbHBINA
MpoQeCCUOHANBHBIA U
COLMAIbHBIN

KOHTEKCT, B KOTOPOM
MPUXOANUTCS PadoTaTh

U OKHTb, OCHOBHBIC
HCTOYHHUKH
nHPOpPMALTH u

pecypehl ISl pelieHust
3aga4 W 1mpobieM B
npo¢heCCUOHATBEHOM
W/um COILUAEHOM
KOHTEKCTE; aJlTOPUTMBI
BBIMOJIHEHUS paboOT B
npo)eCCUOHANBHON U
CMEXHBIX  00JACTSX;
METOIbl  paboThl B
npodeccHoHanbHOH U
CMEXKHBIX chepax;
CTPYKTYpy IUIaHA ISt
pelieHus 3ajau;
MOPSIIOK OLIEHKH
Pe3yJIbTaTOB pELICHUs
3a1a4
npodeccnoHanbHOMI
JIeSITeIbHOCTH

3naer Ha
JOCTATOYHOM
YPOBHE aKTyabHbIH
po¢eCCHOHATBHBII
u COLIMAJIbHBIN
KOHTEKCT, B KOTOPOM
MIPUXOTUTCS
paboTate W KHTE;
OCHOBHbIE
HUCTOYHHUKH
nHdopmanuu u
pecypcsl VTSt
peuicHuA 3aaa4 u
mpobem B
poheCCHOHATHEHOM
W/WIA  COIUAIBHOM
KOHTEKCTE;
AITOPUTMBI
BBIMOJIHEHHsI paboT B
npodeccHoHANTBHON
u CMEXKHBIX
00J1aCTAX;  METOJBI
paboTsI B
poheCCHOHATBHOM
U CMEXHBIX chepax;
CTPYKTYpY IIaHa ISt

pereHus 3ajau;
TIOPSIIOK OLICHKH
Ppe3yJIbTaToB
pemeHus 3ajaq
podecCHOHAIBHOM
JeATeTbHOCTH

Ha BbICOKOM ypOBHeE 3HAET aKTYyaJIbHbIH IPO(ECCHOHANBHBIA 1
COLMAJIbHBIA KOHTEKCT, B KOTOPOM IIPUXOJIUTCS paboTaTh U
JKUTh; OCHOBHBIE HCTOYHUKH HHPOPMAIUU U PECYPCHI IS
peuieHust 3a71a4 U pooJIeM B MpoecCHOHATBHOM H/HIN
COILIMATBHOM KOHTEKCTE; aTOPUTMBI BBIITOTHEHHS PaboT B
po¢eCCHOHANBHON U CMEXHBIX 00IAaCTIX; METOABI pabOTHI B
po¢eCCHOHANBHON U CMEXKHBIX cepax; CTPYKTYpY IUIaHa I
pelIeHus 3aa4; MOPSIA0K OLEHKH Pe3yIbTaTOB PEIICHNUS 3a1a4
npodeccHoHANBHOH NeATeBHOCTH
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OK-2
Hcnonb3oBats
COBpPEMEHHBIE

cpezacTBa
TIOUCKa,
aHaIM3a u
MHTEpPIPETAIH
u
nHpOpPMAUH
u
nHdopmanmoH
HBIE
TEXHOJIOTUH
UL
BBITIOJTHEHHS
3a1a4
npodeccrona

JIBHOM
JEeATeIBHOCTH

(deTBepTHIit

JTam)

IIpakTHyecknii
OMBIT:
OTIPEIETATh
3aJaun ISt
TIOMCKa
HHPOpPMALNH;
OTIPEAEIATh
HEOOXOIUMBIE
MCTOYHHKHU
nHpopmanuy;
TUIAaHUPOBATh
IpoIecc IOHCKa;
CTPYKTYPHPOBATh
MOTy4aeMyo
HHPOPMALIHIO;
BBIZICTISTH
Hanboee
3HAYNMOE B
nepeyHe
uHdopmanuy;
OLICHUBATh
MPaKTHYECKYIO
3HAYUMOCTh
pe3yIbTaToOB
TIOUCKa;
0popMIIATH
pe3yJIbTaThI
TIOUCKa,
MPUMEHSTH
cpeacTBa
MHGOPMALMOHHEI
X TEXHOJIOTHH aJid
peuieHust
npodeccrnoHanbH
BIX 3am1ad;
UCIIOJIb30BaTh
COBPEMEHHOE
POrpaMMHOE
obecrieueHne

He ymeer
OIpeaeNsT
b 3ajadn
JUISL TIOUCKA
nHpOpMaI
uw;
OTIPEAEIAT
b
HEOOXOIUM
bIC
MCTOYHHKHU
uHdopmar
u;
TUIaHUPOBA
Th HpoLIECC
TIOUCKa;
CTPYKTYpH
poBaTthb
HoTyJaeMy
10
nHpOpMaI
HIO;
BBIJICTISATH
Haubonee
3Ha4YUMOE B
nepeyHe
nHpOpMaIn
uw;
OLICHNBATh
HpakTH4ec
4% )
3HAYUMOCT
b
pe3ynbTaTo
B IIOKCKa;
0pOpMIIITH
pe3ysbTar
bl TIOHCKA,
MPUMEHSTH
cpezacTBa
nHpopmar
MOHHBIX
TEXHOJIOTH
" JUTSL
peuieHust

He B nosnoii mepe
yMeeT ONpeNensITh
3a7a4n A1 HOHMCKa
nHpOPMALINH;
OIIPEAETATh
HE00XOAHMBIE
HCTOYHHKH
nHdopmauuy;
IUIAHUPOBATh
mporecc  TOMCKa;
CTPYKTYPHPOBATh
TIOTy9aeMy¥o
HHPOPMALIHIO;
BBIJICIIATH HanOoee
3HAYNMOE B
TiepeydHe
nHdopmauuy;
OLICHUBATh
MIPaKTHYECKYIO
3HAYUMOCTh
Ppe3yJbTaToB
HIOUCKA; 0(OPMIIATh
Ppe3yIbTaThI
TIONCKa, TIPUMEHSTh
cpexacTBa
nH(pOpMaMOHHBIX
TEXHOJIOTUHN IS
pemeHus
npo(eCCHOHATBHBI
X 3ajay;
HCIIOIb30BaTh
COBPEMEHHOE
MIPOrpaMMHOE
obecrieueHne

Ha pocrarouyno
XOpolIeM ypoBHe
orpezemseT
3aJaun TSt
MOUCKa
nHPOpPMALNH;
OTIPEETATh
HEOOXOAUMBIE
WUCTOYHHKH
nndopmanuy;
TUIAHUPOBATh
IpoIecc IOUCKa;
CTPYKTYPHPOBaTh
MOTy4aeMyo
HHPOPMALIHIO;
BBIJICTISITh
Hanboee
3HAYNMOE B
nepeyuHe
nndopmanuy;
OLICHUBATh
MPaKTHYECKYIO
3HAYUMOCTh
pe3yJbTaToB
TIOUCKa;
0pOpMIIATH
Pe3yJIbTaThI
TIOUCKa,
MPUMEHSTH
cpezncTBa
MHPOPMALIMOHHBI
X T€XHOJIOTHH JIst
peuieHust
npodeccnoHanbH
BIX 3a/1ay;
UCIIOJIb30BaTh
COBPEMEHHOE
pOrpaMMHOE
obecrieueHne

Ha BbIcOKOM ypOBHe yMeeT OmpenelsieT 3aJaddl AJIsl MOMCKa
nHopmManmy;  ompeneNATh  HEOOXOOWMBIE  HCTOYHHKH
nH(pOopManny; IIAHKPOBATh MPOIIECC ITONUCKA; CTPYKTYpPHPOBAThH
MOJTy4aeMyi0 WH(GOPMAIHIO; BBIAEISATH HanOoyee 3HAYMMOE B
nepeyHe MHPOpMalUK; OLEHUBATh MPAKTHYECKYI0 3HAYUMOCTb

pe3yNbTaToOB  IOHMCKA; O(GOPMISATH  pe3yJbTaThl  IIOKCKa,
NPUMEHATh CPeACTBa HH(POPMAIMOHHBIX TEXHOJOTHH ISt
pemeHus npodecCHOHaNbHBIX 3a1ad4; HCTIONB30BaTh

COBPEMEHHOE MPOrpaMMHOe 0OecTieueHne
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npodeccuo

HaJIbHBIX

3ajay;

UCIIOJIb30B

aTb

COBPEMEHH

oe

HpOrpaMMH

oe

obecrieucH

ue
3HATh: He 3Haer | YacTuuHo 3HaeT | 3Haer Ha | Ha BbIcOKOM ypoBHe 3HaeT HOMEHKJIATypa MH(OPMAIMOHHBIX
HOMEHKJIaTypa HOMEHKJIaTypa | HOMEHKJIATypa JA0CTATOYHOM HCTOYHHMKOB IIPUMEHIEMBIX B MPO(ECCHOHAIBHOI e TeIbHOCTH;
nH(pOpMaLMOHHBIX nH}opMannoH | MHPOPMAIMOHHBIX ypoOBHe NpUEMBI CTPYKTYpHUpoBaHusi nHpopManuu; Gopmar odopmieHus
HCTOYHHKOB HBIX HCTOYHHKOB HOMEHKJIaTypa pe3yJbTaTOB TOMCKAa HH(pOpPMAIMK, COBPEMEHHBIE CPEJCTBA W
MIPUMEHSEMBIX B | HCTOYHHKOB MPUMEHSEMBIX nH(pOpPMaMOHHBIX ycTpoiicTBa WH(OpMATH3alMU; TOPSAAOK WX TMPUMEHEHHS |
npodecCHOHABHON NPUMEHSEMBIX | TIPO(eCcCHOHATIBHOMN HCTOYHUKOB IporpaMMHOe obecriedeHre B NpopecCHOHANBHON NesTeIbHOCTH
JeATEIEHOCTH; B JeATeIbHOCTH; NPUMEHSEMBIX B
TpHEMbI npoeccHoHa | TIPHEMBI npohecCHOHABHON
CTPYKTYPHPOBaHUS JBHOH CTPYKTYpPHPOBaHHS JeATEIEHOCTH;
uH(OPMALIUH; JeATENFHOCTH | MHpOpManuy; GopMaT | IpPHEMEI
¢dopmar ; npueMsl | oQopmiieHHs CTPYKTYpHUPOBaHUSA
odopmiteHHs CTPYKTYPHPOB | pe3y/lbTaToB  IOMCKA | MH(MOPMAIHH;
pe3yIBTAaTOB MTOKCKA aHuA nHpOpMaLNH, ¢dbopmar odopmiieHns
nHpopmanuy, nHpopmanum; | coBpeMEHHbIE pe3yapTaTOB MOUCKA
COBpPEMEHHBIE ¢dbopmar CpeAcTBa M ycTpoiicTBa | nHdpopmauuy,
cpencTBa u | odopmiieHuns nndopmaruzauuy; COBpEMEHHbIE
ycTpoicTBa pe3yJIbTaTOB HOPSIOK cpencrea u
nH(POPMATU3ALUH; TIOMCKA NpUMEHCHHUS ycTpoiicTBa
HOPSIOK uxX | MHGOpMAUHUH, | MPOrpaMMHOE HH(MOPMATH3ALUH;
NPUMEHEHHUS U | coBpeMeHHble | obecrieueHue HOPSIOK ux
HpOrpaMMHOE cpenctea M | IPodeccCHOHATIbHOMN NPUMEHEHHS u
obecrieueHre B | ycTpoiicTBa JeSTEeIbHOCTH HpOrpaMMHOE
poeCCHOHATBHOMI uHpopMaTu3a obecrieyeHue B
JESATEIIBHOCTH LUY; TOPSAOK poeCCHOHATIBHOM

ux JIeSTeIbHOCTH

HpI/IMeHeHI/Iﬂ u
MIPOrpaMMHOE
obecneuenue
B
npodeccrona
JIbHOM
JIEATEILHOCTU
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5.1. HaCHOPT (l)OHI[a OICHOYHBIX CPEACTB IO TUCHUIIJINHE

Ne  [KonTposmpyembie pa3aesbl (Tembl)Koa kouTposimpyemoit komnereHuun| HaumeHoBaHne 0leHOYHOI0 CpeacTBa
n/n |[TACHUILUTHHBI (nsin e€ yacTu) / 1 ee popMyJIUPOBKA
(pe3yJabTaThI 0 pa3aesaam)
KOHTPOJIbHBIC MEPOINIPUATUA - (TeCTLI, IIOAr0TOBKA K BBIITOJTHECHUIO
OK-1 [IPaKTHYECKOH pabOThI)
l. OO 01 MaTeMaTI/IKa KOHTPOJIbHBIC MEPOIMIPUATUA - (TeCTLI, IIOAI0TOBKA K BBIITOJTHECHUIO
[IPaKTHYECKOH paboThI )
OK-2

5.2.TunoBbie KOHTPOJIbHbIE 32aJaHUSI WJIH HHbIE MATEPHUAJIbI

DK3aMeH TUIIOBbIE BOIIPOCHI (3aaHMS)

1. Onpenenenue npezaena PyHKIMU B TOUYKE U B OECKOHEYHOCTH.
2. OCHOBHBIE TEOPEMBI O MpEAeax.

3. IlepBsIii 1 BTOpO¥ 3aMeUYaTEIbHbBIE TPEACIIBI.

4. HenpepbIBHOCTH (PYHKIIMU B TOUKE U HA MPOMEXKYTKE. TOUKM pa3phiBa.
5. [lpousBoanas ¢pynkuuu. Auddepenuuan pyukuu. Ipasuna nuddepenunpoBanusi.
6. Tabnuia npon3BogHbIX. [Ipon3BoAHAS CIIOKHON PYHKIUU.

7. MexaHU4eCKHM U TEOMETPUUECKHUIN CMBICIT IIPOU3BOIHOM.

8. IlepBooOpa3znas. HeonpeneneHHbl HHTETPa U €r0 CBOMCTBA.

9. Tabnuila HEOTIPEACICHHBIX UHTETPAJIOB.

10. MeToapl HHTETPUPOBAHUS: METO HEMTOCPEACTBEHHOIO HHTETPUPOBAHMS, METOJ 3aMEHBI IEPEMEHHOM,
METOJ UHTETPUPOBAHUS 110 YACTSIM.

11. OnpeneneHHbIN UHTETPANT U €70 CBOKCTBA.

12. Beiuucnenue onpeeaeHHoro uurerpaia no ¢popmyie Herorona-JleliOnuiia.

13. Beruncnenue miomasei miockux GUryp ¢ moOMOIIbI0 HHTETPAIOB.

14. Berurcrnenne 00beMOB TEJ BPAIIEHUsI ¢ TIOMOIIIbIO HHTETPAJIOB.

15. luddepenimanpabie ypaBHEHUS C pa3AeISIONIMMUICS TIEPEMEHHBIMHU.
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16. luddepenimanbabie ypaBHEHUS IEPBOTO MOPSAKA U METO/IbI UX PEIICHHUS.

17. Iuddepenimanbabie ypaBHEHUSI BTOPOTO MOPSIAKA U METOJIbI UX PEIICHHUS.

18. D1eMeHThl 1 MHOXKECTBA. 3alaHiue MHOKECTB. Onepannu HaJ, MHOKECTBAMM.

19

. OrHomeHus. CBOMCTBA OTHOIIICHHUIA.

20. [Tonsitue coObITHs. JlocTOBEpHBIC, HEBO3MOXHBIC, COBMECTHBIE, HECOBMECTHBIC, TPOTUBOIIOIOKHBIC
coonITusl. Knnaccuueckoe ornpesiesieHne BepOITHOCTH.

21. TeopeMma cioxkeHus BeposiTHOCTe. Teopema yMHOXKEHUSI BEPOSITHOCTEH.

22. CnyyaliHas BeJMurHA. JIMCKpeTHAs M HENpPEPbIBHAS CIyYalHbIE BEJIMUMHBI. 3aKOH paclpeieICHuUs
CIIy4YaliHOM BEJIMYMHBI.

23
24
25
26
27
28
29
30

. MaTemaTuyeckoe OXuJaHUe JUCKPETHOM CiydailHOM BeTUYuHbI. OTKJIOHEHHUE CIIy4YailHON BEJITMYUHBI.

. Aucnepcusd cinydaitHoi BemurHbl. CpelHEE KBAIPATUYHOE OTKIIOHEHUE CITyYalHOW BEJIUYUHBL.

. HpI/I6J'II/I)KCHHBIC MCTOJbI BEIYHCIICHHA OIIPCACIICHHBIX HHTCTPAJIOB.

. ®opMyJIBI TPAMOYTOJIBHUKOB.
. DopMyJIbl Tparenuu.

. q)OpMYJ'Ia CumncoHa 1 abcoroTHas IMOTPCIIHOCTD IIPHU YHCICHHOM HHTCIPUPOBAHUHU.

. Yucnennoe nuddepeniporanne. GopMybl TPUOIMKEHHOTO AU depeHITTPOBAHUS.

. [lorpeniHoCTh B ONpEIeICHUN MPOU3BOTHOM.

(YROBIETBOPHUTENBHO/3aUTEHO)

Ixana
Ounenka OLICHUB Kpurtepun oueHuBanus
aHus
3aCITy’)KUBAET CTYACHT, OCBOMBILUI 3HAHUS, YMEHHS, KOMIIETCHIIUH 1
. TEOpPEeTUYeCKUi MaTepuai 0e3 MpoOesoB; BEIMOTHUBILINMA BCE 3a1aHUs,

Bricokuii ypoBeHb «5»

(oTIHuHO/3auTEHO) 85-100 | mpemycMoTpeHHBIE Y4eOHBIM TUTAHOM Ha BEICOKOM Kad4eCTBEHHOM YPOBHE;
MPaKTUYECKUE HABBIKA PO(eCcCHOHATEHOTO MPUMEHEHUST OCBOSHHBIX
3HaHWH c(HOPMHUPOBAHBI.
3aCIy’KMBaeT CTYJCHT, IPAKTUYECKH TOJIHOCTHIO OCBOMBIINI 3HAHUS,

Cpenauii ypoBeHb «4» 70-84 YMEHUSI, KOMIIETEHIINN B TEOPETHUECKUI MaTepHa, yaeOHbIe 3aJaHus He

(xoporo/3a4TeHo) OIIEHEHBI MaKCUMAaJIbHBIM YHCJIOM OAJIJIOB, B OCHOBHOM C(hOpMHUpOBa
NPAaKTUYECKUE HABBIKH.

. 3acIy’KMBaeT CTYACHT, YACTUYHO C MpoOeIaMy OCBOMBLIMK 3HAHUS,

[ToporoBsiii ypoBeHb «3» 9

60-69 YMEHHSI, KOMIETCHIINN ¥ TEOPETHUECKUI MaTepHall, MHOTHE ydeOHbIe

3a7aHus TU00 HE BEIIOIHII, THOO OHM OIIEHEHBI YHUCIOM OaIJIOB OJIM3KHUM
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K MUHUMAJIbHOMY, HCKOTOPBIC NPAKTUYCCKUC HABBIKU HC C(l)OpMI/IpOBaHLI.

MuHHUMaNBHBIA YPOBEHB «2) (HE
YAOBJIETBOPHUTEIHHO/HE3aUTEHO)

0-59

3aCIIy>KHBACT CTYICHT, HE OCBOUBIIHM 3HAHUS, YMEHUS, KOMIIETCHIIUU U
TEOPETHIECKUI MaTepuall, yaeOHbIE 3aJaHMs HE BBITIOIHII, MPAKTHYECKUE
HaBBIKU HE C(HOPMUPOBAHBL.

5.2.1HauMeHOBaHHE OLEHOYHOI0 cpeacTBa* (B COOTBETCTBHH ¢ Tabauieii 6.1)

1. MaTtemaTtunyeckas norvka- aTo:
— Pasgen Hayku nsydaroLen 4YenoBevecKyo Normky MbllLneHns
— Hayka o 3akoHax 1 bopmax 4yenoBeyeckoro MblLUeHNs
+ OTO oTpacrnb opMasnbHON SIOrMKK, U3yHaloLWnn MaTemMaTyeckme gokasaTesnibCcTea

— HayKa onncbiBawLad MaTeMaTn4eCckme gokasaTeribCTtBa

2. Yupegurtenem anrebpbl NOrMKM CYMTaAETCS:

+ JlebHuny
— bynb
— ApuctoTenb

— Asryct ae MopraH

3. mnnukauusa aTo

+ AB=B
— AB=AB
— AB=AB
— AB=A

4. DkBMBanNeHumn ato

— AB = (AB)(AB)

5. ®opmyna anre6pbl BbickasbiBaHWii (CornacHo onpeaenexust), ato

— A B = (B)(AB)
— A B =(B) (AB)
+A B = (B)(A)
— AB

+ (AB)

— aB

— (aB)
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6. dopmyne cooTBeTCTBYET TAabnuua NCTUHHOCTN:
— 01001011

+ 01011101

— 00011010

— 11011001

7. Ilornyeckme popmyrnbl, KOTOpbIE NPU NPOU3BOSIbHBIX 3HAYEHUAX NCTUHHOCTU NPOCThIX BbICKa3blBaHUA MPUHUMAIOT 3Ha4YEeHNEe NCTUHHOCTH
paBHoe 1, HasbIBalOTCH

— NpaBUsbHbIMA

+ TaBTONOrNSAMM

— paBHOCUIbHbLIMYN

— [pyron BapmnaHT

8. MNpeabiaywasn dopma normyeckon oopmyrnbl 3To bopmyna, Kotopasa obnagaeT cnegyowmmMmm CBONCTBaMU:

— OHa paBHOCUIIbHA JaHHOW N COAEPXKUT TONMBbKO 3HAKN KOHBIOHKUUKN, AN3BIOHKLNN U OTPULLIAHNS

+ OHa paBHOCUITbHA OAHHOWM U COAEPXKMUT TOSTbKO 3HAKN KOHBIOHKLUMN, AN3BIOHKUMN U OTPULAHNSA U KaXOblA 3HAK OTPULIAHUS KacaeTCsl TONbKO
OAHOro BbiCKa3blBaHUSA

— OHa paBHOCUIbHA JaHHOW U COAEPXUT TOMbKO 3HAKWU KOHBIOHKUUW, OU3BIOHKLUK

— OHa paBHOCUIbHa JaHHOW U COAEPXKUT TONbKO 3HAKN KOHBIOHKLUMK 1 OTPULIAHUS

9. Hanagnte obnacTtb NCTUHHOCTN POPMYIIbI: :
+ 011, 010

— 101, 111

— 110, 110

— 011, 101

10. Hangute obnactb owuMBoOYHOCTU hopmyne: :
— 000, 010,011,100,110

+101, 111, 110, 100, 000, 001

— 010, 111, 110, 100, 000, 001

— 101, 011, 110, 100, 000, 001

11. Ecnu 3HaveHus npegena yHKUUM 1 camMon (PyHKUMW B JAHHOW TOYKE paBHbl, TO
JYHKUNA B 3TOM TOYKE Ha3biBaeTCH

a) Bo3pacTatoLlen

6) pa3pbiBHOW
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B) HENPEPbLIBHOM
r) MOHOTOHHOM
12. BbibepuTe npaBunbHOE yTBEPXKAEHME:
a) 3HayeHne npegena PyHKUUN He eaNHCTBEHHOE
6) NOCTOSAHHBLIN MHOXMWTENb HENb3s BLIHOCUTL 3a 3HaK npeaena
B) NOCTOSIHHbBIA MHOXWUTENb MOXHO BbIHOCUTbL 3a 3HaK npegena
r) npegen NOCTOSIHHOW BENUYMHbI PaBEH HYSO
13. 3HayeHue npegena }(ile(x +1)(2x — 3) paBHO
a)-5
6)7
B) 5
r)-7
2X2 -2
14. [lenctBme HaxoXaeHus Npon3BoAHON OYHKLMN Ha3blBaeTCS
a) ouddepeHunpoBaHue
6) noTeHumpoBaHue
B) norapugpmmpoBaHue
) MHTErpnpoBaHune
15. Ykaxute BepHyto oopmyny
a)(u-wv)=u-v
6)(u-v)=uv+u-Vv
B) (u-v) =uv-u-v
Nu-v)=uv+u-v
16. Yemy paBHO 3HayYeHMe NPoM3BOAHON (PYHKUNKN Y = 5X3 + 7 B TOUKE X=2
a) 30
6) 67
B) 60
r) Apyron otseT

17 .Hangute nponsBoaHyo pyHKumn g(x) = 2x — 3:

a)2x;6)—1;+B) 2.

18.HanamTe nponasogHyto dpyHkumm f(x) = 3x2 — 6x:
a)6;06)3x—6;+B)6Xx—6.
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19.HangmTe npomsBoaHyto pyHkumm f(x) = (3 — 4x)3 :

+a) 3(3 — 4x)?; 6) — 12(3 — 4x)? ; B) 9(3 — 4x)2.

20.HanguTe yrnoBow koahdPULMEHT KacaTenbHON K rpadounky dyHKUUKM y = X3 B ToUKe ¢ abcumccom Xo = 1:
a)3;+6)1;B)6.

21.®yHkuma f HenpepbiBHaA B ToYke Xo = 2, npuyeM f '(X)f '(x)0 Ha (2;3). DTO 3HAUMT, YTO TOYKA Xo:

+a) He sABNSIeTCSA TOYKOM IKCTpeMyMa; 6) TouKa MUHUMYMA;

B) TOYKa MaKCMMyMa.

22.HanguTe yrnoBow KoapdULMEHT KacaTenbHON K rpadounky dyHKLUN Yy = X? B TOYKe ¢ abcumccom Xo = — 1.
a)1;+6)2;8B)—2.

23.Hangute obwuii Bua nepsoobpasHbix AN QYHKUMK y = 3X? + 2X :
+a)B6x+2+C;0)x3+x2+C;B)x3+x>+C.

24 Hangute obwmi BMa nepBoobpasHbiX Ans PyHKLUMM Y = COSX :

+a) - sinx + C ; 6) 3sinx + C ; B) 3sinx + C .

25. HainauTe obwuii BUa nepBoobpasHbix ANA MYHKUUKN y = 2(2x + 5)* :

a)(2x+5)°+C;6) (2x+5)°+C;+B)8(2x+5)°+ C.

26.Hangute obwmii Bua nepBoobpasHbiX Ans QYHKUMN Y = Sin2X :

+a) %cost +C;06)—cos2x+C;B)—cos2x +C..

27 .Hangute obwmii BUa nepBoobpasHbiX ans yHKUMN y = — @ :
a) 4tg> + C; +6) - 8tg> + C;B) —2tg> + C .

28. Hangute obwmi Bua nepBoobpasHbix Ans QyHKUMN Y =§ (Bx=7)*:

3) 75 (3x=7)°+C;6) 3 (3x=7)*+C: +8) - (B3x =7+ C.
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29.Hangute npounssogHyo pyHkumm f(x) = —5x + 7:

+a)-5;6)—5x;B)2.

30.Haiigute npousBoaHyo GyHKUMKN g(X) = — 7x3 + 2x2:

+a) — 21x? + 4x; 6) — 21 ; B) — 21x..

KauecTBeHHas1 OLleHKA
. KoumnuectBo
IIpoueHT pe3yJIbTATUBHOCTH (IPABUJIbLHBIH
TBeTOR) NMPaBUIbHBIX
° OTBETOB Ouenka (0aJjwn) BepoasabHblii anaJior
90-100 15-14 5 OTJIMYHO
80-89 13-12 4 XOPOIIIO
70-79 11-10 3 yIIOBJIETBOPUTEIHHO
Menee 70 Menee 10 2 HEYJOBJIETBOPUTEIIBHO

6.1 Ilepeuyennb 00pa3oBaTeIbLHBIX TEXHOJOIHH, HCIOJIb3yEeMbIX MPH OCYLIECTBJICHUN 00PA30BATEIbHOI0 MPOLECCA MO TUCHUIINHE

dopMbI poBeIeHUs yUeOHBIX 3aHATUN BEIOMPAIOTCS MPEToaaBaTesIeM, UCXO/IsI U3 IUIaKTHYECKUX 1IeJIed, Co/lep KaHus MaTepuana
Y CTENIEHU TIOJITOTOBKH CTYJEHTOB. J[J1s1 3aKperieHust U mpuoOpeTeHus HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB M YMEHUH MPOrpaMMOin
po(eCcCHOHATEHOTO MOYJIS TIPEIyCMAaTPUBACTCS TPOBEICHNUE MPAKTUUECKUX 3aHSATHH.

[IpoBeneHME MPaKTHUECKUX 3aHATUH JOHKHO OCYIIECTBISATHCS B CIICIIHAIM3UPOBAHHBIX KAOMHETaX U JaOOpaTOPHSX.

6. UHBIE CBEJIEHUWS U (MJIN) MATEPUAJIBI

[TpodeccnonanbHblif MOAYNb JOJIKEH 00ECTIEUNBATHCS YUeOHO-METOINYECKON JOKYMEHTAIUEH.

BaeaynuropHas paboTa 10JKHA COIPOBOXKIATHCS METOJUYECKUM 00€eCIIEUEHUEM U 0OOCHOBAaHMEM BPEMEHH, 3aTPAUMBAEMOI0 Ha

€€ BBIIIOJTHCHHUC.




