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1. INIAHUPYEMbBIH MEPEYEHb PE3YJIbTATOB OBYUEHMSIIO YYEEHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE IEHTPATHHBIX MATEMAaTUYECKHX TMOHITHA (YHCIO, BEIMYMHA,
reomMeTpuueckas (urypa, ImepeMeHHas, BEpOSATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  moABeneHHE OOYdYalomMXCs Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MAaTEMAaTHKN M OKPYKAIOIETO MUpa, HOHUMAaHHIO MaTEeMaTHKH KaK 4acTH

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

—  pa3BUTHE MWHTEJUICKTYQJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH  OO0ydaromuxcs,
MMO3HaBATCIILHOM AKTUBHOCTH, HUCCJICA0OBATCIILCKHUX YMCHHﬁ, KPUTHUYHOCTH MBINUICHUA, UHTCPCCA K
U3y4YCHUIO MaTEMaTHKH;

- dopmupoBaHre  (QYHKIIMOHAILHOW  MaTeMaTHYeCKOW  TPaMOTHOCTH:  yMEHUs
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JIPYTUX Y4EeOHBIX IPEIMETOB, MPOSIBICHNUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, POpMYIHPOBaTh X
Ha A3bIKC MATCMAaTHKW MW CO3[JaBaTb MATCMATHYCCKUC MOJACIIHM, IMIPHUMCHATH OCBOCHHBIHN
MaTeMaTUYECKUH ammapar Uil pelieHHs MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, HHTEPIPETUPOBATH U
OLCHUBATDH MMOJTYYCHHBIC PC3YJIbTATHI.

1.2. Ilnanupyemble pe3y/JbTaThbl OCBOEHHUSI y4eOHOI 0 mMpeIMeTa

1.2.1. IlnanupyemMble JUYHOCTHBIE Pe3YJIbTAThI OCBOCHUS

Pabouass mporpamma yudeOHOro mpeaMeTa MpelycMaTpUBaeT JOCTIKEHUE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJIbTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YYaIOMErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YlieHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABIEHUE O MAaTeMaTHYECKHX OCHOBaX ()YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MpOLEAyp IpaXkAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJCHCTBOBATh C COIMATbHBIMU HHCTUTYTAMHU B COOTBETCTBUHM C UX (DYHKIHUAMU U
Ha3HAUYCHUEM,;

2) IaTPUOTUYCCKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKON TIpa)TaHCKOW HAEHTUYHOCTH, YBAXEHHS K MPOIIJIOMY H
HACTOAILIEMY POCCUHWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSM POCCUHCKUX
MAaTeMaTUKOB M POCCHUICKOW MaTEMaTHYE€CKON IIKOJIbI, HCIIOJIb30BAHUE ITUX JIOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUN HAYKH
U IeATEeIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO BKIIAJa B MOCTPOSCHUE YCTOWYUBOTO OyIyIIIEro;

4) 5CTETHYSCKOTI'0 BOCITMTAHMS:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOUYas JCTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, pEUIeHWH, PACCYXKIACHHH, BOCIPUUMYUBOCTH K MATEMAaTHYECKUM aCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) GU3UYECKOr0 BOCOUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 3I0pPOBOTO U
Oe3omacHOTO O0pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (30POBOE NMUTAHHUE,
cOamaHCUPOBAHHBIN PEXXUM 3aHITHA U OTIbIXA, peryispHas (pusuveckas akTHBHOCTH), (hU3HUecKoe
COBEPIIECHCTBOBAHHE MPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATETbHOCTHIO;

6) TPYIOBOT'O BOCITMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IICHHOCTH TPYAOJIOOMs, MHTEpPEC K pa3IuyHbIM chepam




npohecCuoHaNbHOM NIeATENbHOCTH, CBSI3aHHBIM C MAaTE€MaTHKON M ee MNPUIOKEHUSMHU, yYMEHUe
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYAaCTHUIO B DPEIICHUU MPAKTUYCCKHUX 33134
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHUE BIHSHUA  COLMAIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOH M COIMAIbHON Cpeibl, OCO3HaHHE
100abHOTO XapakTepa 3KOJOTHYECKHX IMPOoOJeM, OpHEHTallus Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU JJI pelIeHus 3a7a4 B 00J1aCTH OKPY>Karoleil cpeibl, MIaHUPOBAHKE TOCTYIIKOB M OLEHKU UX
BO3MOYKHBIX ITOCJIEICTBUH I OKPYKAIOILEH Cpebl;

8) IICHHOCTH HAYYHOTO TO3HAHMUS:
c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OOLIECTBEHHON TMpaKTUKW, MOHMMAaHME MAaTeMaTH4YeCKOW HayKh Kak cdepbl YelIOoBEeYeCKO
JESITEIIbHOCTH, ATAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsI PA3BUTHS IMBHIIM3AIUN, OBIIAJICHUC SI3BIKOM
MaTeMaTUKH M MaTeMaTH4eCKOW KyJIbTypol Kak CpeICTBOM TMO3HAHUS MHpPa, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

1.2.2. IlianupyemMble MeTanpeIMeTHbIE Pe3yJbTaThl 0CBOEHHUS

PabGouast mporpamma ydeOHOrO IMpeAMeTa MPEeIyCMAaTPUBACT JOCTHXKCHHE CIIEAYIOIIUX
MeTanpeaMeTHBIX pe3yJibTaToB:

B pe3yJbTaTe HU3y4YCHHS MaTeMaTHKU Ha YPOBHE CpeaHero obiiero oOpa3oBaHUs Y
oOyuarorierocsi OyayT cpOpMHpPOBaHbI NMO3HABATEIbHbIE YHMBepcaJibHble yueOHbIe JelicTBHS,
KOMMYHHKATHBHbIE YHHBepCajibHbIe y4YeOHbIe AeiiCTBHS, peryJsiTHBHbIE YHHBepPCAJIbHbIE
yueOHbIe 1eificTBHS, COBMECTHAsI IeSITeJIbHOCTD.

VY oOyyaromerocs 0yayr chopMHUPOBaHbl CIEAYIOMKME 0A30BBLIE JIOTMYECKUE JIEMCTBHS Kak
YacCTh ITO3HABATCIIBHBIX YHUBCPCAJIbHBIX V‘~IC6HI)IX ﬂeﬁCTBHﬁZ

BBISIBIIAITh M XapaKTePH30BaTh CYIIECCTBCHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTUH, OTHOUIEHUH MEXIY MOHATUSAMHU, GOPMYIUPOBATH ONpPEEIICHUs MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TPU3HAK KJIACCHU(HUKAIIMKA, OCHOBAHUS JUIS OOOOIICHHS M CPABHEHUS, KPUTCPHU
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJTUPOBaTh W MPEOOpPa3OBBIBATh CYKACHUS: YTBEPIUTCIbHBIE U
OTpI/IHaTeJ'II)HI)Ie, CAUHHUYHBIC, HaCTHBIC U 06HII/I€, YCJ'IOBHBIG;

BBISIBIIITh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunss B (hakrax,
JaHHBIX, Ha6J'IIOI[eHI/I${X nu YTBep)KI[eHI/ISIX, HpennaraTL KpI/ITCpI/II/I IJIs1 BBISAIBJICHUSL 3aKOHOM€pHOCTeI>i
U MIPOTUBOPEYHNI;

JC€JIaTb BBIBOJABI C MHMCIIOJIB30BAHHUEM 3dKOHOB JIOT'HKH, I[GIIYKTI/IBHI)IX N HWHAYKTUBHBIX
YMO3aKITFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUU (IIpsIMbIE U OT
NPOTHBHOTO), BHICTPAUBATh apIYMEHTAIUIO, IPUBOAUTH MPUMEPBI M KOHTPIIPUMEPBI, 000CHOBBIBATH
CO6CTBCHHBI€ CY)KHeHI/ISI " BBIBOJbI,

BBIOMPATh CIOCOO pelieHus yueOHOM 3a1aun (CPaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BBIOMPATh HanboJIee MOIXOANIUN C YYETOM CAaMOCTOATEILHO BIICIEHHBIX KPUTEPHEB).

VYV obyuaronierocs 6yayT copMUpOBaHbl CAEAVIONINE 0a30BLIE NCCIEN0BATENLCKUE AEHCTBUS
KaK 9aCTh IMO3HABATCIIbHBIX YHUBCPCAJIbHBIX V'-Ie6HI)IX ,Z[CI\/’ICTBI/II\/'I:

MCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HaHUs, (HOPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MpOOIeMy, YCTaHABIMBAaThH KMCKOMOE | JIaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHC;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HCCIICOIOBAHUC
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBJIICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

CaMOCTOSITENILHO (OPMYITUPOBATh OOOOINCHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUs, MCCACIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTH ITOJIYUYECHHBIX PE3YJIbTAaTOB, BBIBOJOB MU
0000I1IEHHI;




MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIBUTATH MPEIOIOKEHHUSI O €T0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

N o0yyaronerocs oyayT cOPMHPOBAHEI CIEIYIOIINE YMEHUS paboraTh
¢ nudopMalMel KaKk 4acTh [M03HABATEIbHBIX YHUBEPCAILHBIX YUEOHBIX JEHCTBUHN:

BBISBIIATHh JCPUIUTH MHPOPMAIIMH, JAaHHBIX, HEOOXOJUMBIX JJII OTBETa HA BOMPOC W JUISA
pELIeHUS 3a1a4H;

BBIOMpaTh ~ WMHGOPMAIIMI0O W3  HCTOYHMKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3UPOBAThH,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYPUPOBaTh MH(POPMAIIHIO, TIPEACTABISATh €€ B Pa3IWYHBIX (OpMax, WILITHOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMU IO CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

YV oOyuyaronierocs  OyayT chOpMHUPOBaHbLI CIEAVIOIIHME YMEHHMS OOIIEHHS KaK 4acTh
KOMMYHHKATUBHBIX VHUBEPCAIBHEIX YUEOHBIX JEHCTBUM:

BOCIIPUHUMATh H  (OPMYJIHMPOBATH  CYXKJCHUS B  COOTBETCTBHM C  YCIOBUSAMH
U UensIMu  OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pEHUST B YCTHBIX
U THCHPMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY pEIIeHUs 3aJayl, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

B Xojie OOCYXIeHHUsl 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBbI,
pemiaeMoil 3ama4yu, BBICKA3bIBaTh HWJCH, HAICJICHHBICE HA TMOUCK PEIICHHs, COMOCTABIISTH CBOHM
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yibTaThl pELICHUS 3a7aud, JKCIEPUMEHTa, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITCIILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a7ad MPE3CHTAMH U OCOOCHHOCTEH
ayJUTOPUH.

VY oOyuaromerocs OyayT copMUpOBaHbI CACAVIONINE YMEHUS CaMOOPraHM3alMy KaK 4acTh
PErYASATHUBHBIX YHUBEPCAILHBIX YUECOHBIX JEHCTBUM !

COCTAaBJISITH  IUIAH, AQJITOPUTM  PEIICHUS  3aJayd, BBIOMpATh  CIOCOO  PEIICHHS
¢ yuyéTOM HMEIOIIUXCS PecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH C Y4ETOM HOBOM WH(MOpMAIUH.

Y oOyuaromerocs OyayT chOpMHPOBAHBI CIEAVIOIIHME YMEHHS CAMOKOHTPOJISL KaK 4YacTh
PETYIATUBHBIX YHUBEPCAILHBIX VUCOHBIX NEHCTBUMH:

BIIa/IETh HABBIKAMU TO3HABATEIHHOU pe(ICeKCUU KaK OCO3HAHHWS COBEPIIAEMBIX JIEHCTBHI U
MBICJIUTEIIBHBIX TIPOIIECCOB, WX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU CAaMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa perieHusl MaTeMaTH4eCKOU 3a/1auH;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWJEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUYMUHBI JOCTHKEHHS
WM  HEJOCTIDKCHHS  PEe3ylbTaTOB  JCATENBHOCTH, HAXOJUTh OIMIMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

V obyuyaronierocs 0yayr cchopMHPOBAHEI CIEAVIOIME YMEHHS COBMECTHOM JIEATECIHHOCTH:

MOHUMATh W WCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYATbHOW pabOTHI MpHU
penieHnu y9eOHbBIX 3a/1a4, MPUHUMATH 11€71h COBMECTHOM JIESITEIbHOCTH, INIAHUPOBATH OPTAHU3AIUIO
COBMECTHOH paboThI, pacpeAeisiTh BUABI padoT, TOTOBAPUBATHCS, OOCYXKAATh MPOIECC U pe3yibTar
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W WHBIE), BBITOJHATH CBOIO YacTh pabOTHl U KOOPJAUHUPOBATH CBOU JCHCTBUS C APYTHMHU
YJleHAaMHd KOMaH[IbI, OILIEHWBAaTh KadeCTBO CBOETO BKJIaja B OOIIMIl MPOIYKT MO KPUTEPHSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.




1.2.3. IInanupyemble npeAMeTHBIE Pe3YJIbTAThl 0CBOEHMSI

IIo _vuedoHomy mpeamery '"Maremaruka' (BKJawuas Kypcbhl '"Auredpa u_HavaJja
MaTemMaTndeckoro anaausa', "I'eomerpus'', "'BepossiTHoCcTh M cTaTucTHKA')

1) BnageHue MeETOJAaMU JOKA3aTeNbCTB, QITOPUTMAMHU pELIEHUs 3aJlay; YMEHHE
bopMyIUpOBaTh ONPENCICHUS, aKCHOMBI U TEOPEMBI, IPUMEHAITh HMX, NMPOBOAWTH JOKa3aTeJIbHbBIC
pacCcykJIeHUs B XOJI€ pEIICHUs 3a/1ay;

2) yMEHHE ONEepPUPOBATh MOHITHAMU: CTEIEHb YUCIa, JJOTapu(dM 4Yuciia; yMEHUE BBITOJIHATH
BBIUMCIICHHE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKEHUNW CO CTENECHSAMH U JiorapuQmamu,
npeoOpa3zoBaHusl IPOOHO-PANMOHAIIBHBIX BBIPAKEHUH;

3) yMeHHe OmnepupoBaTh MOHITHSAMH: pallMOHAIBHBIC, MppallMOHAIbHBIC, MOKa3aTeIbHBIC,
CTETICHHBIE, JIOTapU(PMUICCKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

4) yMmMeHHE ONepHpOBaTh MOHATHUSAMHU: (YHKIHs, HENpepbiBHAsS (YHKIHS, MPOU3BOJIHASA,
nepBooOpa3Has, ONpEACICHHBI WHTETPAT, YMEHHE HAXOAUTh MPOU3BOJHBIC JJIEMEHTAPHBIX
(GYHKIMA, UCIIOJIb3YS CIIPAaBOYHBIE MAaTepUAJIbl; UCCIEAOBATh B MPOCTEUIINX clydasx (YyHKIUUA Ha
MOHOTOHHOCTh, HaXOJUTh HAWOOJBIIMEC W HAUMEHBbIIHNE 3HA4YeHHUS (DYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIIOJh30BaHUEM allfapara MaTeMaTHYeCKOTO aHalu3a; MPUMEHSTh MPOU3BOIHYIO
MIPU PEUICHUH 3a]a4 Ha JBWIKEHHUE; PelllaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4ui HAa HAHOOJIbIINE U
HAaUMEHbBIIINE 3HAYCHHS, Ha HaX0X/IEHUE MMYTH, CKOPOCTU U YCKOPEHHS,

5) yMeHHE ONepHpOBaTh TOHATHUSAMHU: pallMOHANIBbHAS (QYHKIHS, MMOKa3aTeiabHas (yHKIIHS,
creneHHass (yHKuusa, norapupmudeckas QyHKIUS, TPUTOHOMETpUYECKHe (YHKIMU, OOpaTHBIC
(GYHKIMHM; YMEHHUE CTPOUTH I'padUKH M3ydeHHBIX (DYHKIUH, UCTIOIH30BaTh TpadUKH MPU U3YUCHUU
MPOLIECCOB U 3aBUCHUMOCTEH, MpU pEIIeHUU 3a7ad U3 IPYIHX Y4eOHBIX MPEIMETOB W 3a1ad U3
peaabHOM KU3HU; BRIPAXKATh (POPMYyJIaMH 3aBUCUMOCTH MEXK/y BEIIMUNHAMU,

6) yMeHue pemiatb TEKCTOBBIC 3374l Pa3HBIX TUIOB (B TOM YHCJIE HAa MPOLEHTHI, JIOJIU U
YacTH, Ha JIBIXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIIOTH, 3a/1a4d U3 00JIACTU YIPaBICHUS
JUYHBIMH U CeMEHHBIMU (PUHAHCAMH); COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI 10 YCIIOBHIO 337a49H, UCCIICIOBATh MOJYYEHHOE PEIICHUE U OICHUBATh MPABIONOI00HOCTH
pEe3yNbTaTOB;

7) yMeHue ornepupoBaTh MOHATHSMU: CpeHee apudMeTHueckoe, MenuaHa, HaubOobIIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIEPCHs, CTaHAapTHOE OTKIOHEHHE YUCIOBOTO Habopa; yMEeHHe
W3BJICKATh, WHTEPIPETUPOBATH WHOOpPMAIMIO, TPEACTABJICHHYIO B TaONuIlaX, Ha JauarpaMmmax,
rpadukax, OTpa)xarolyto CBOWCTBA peaIbHBIX MPOIECCOB U SBJICHHI; MPEJCTABIATh HHPOPMAIIHIO C
MTOMOIIIBIO TAOJIUII U TUAarpaMM; UCCIIEI0BATh CTATUCTUYECKUE JaHHBIC, B TOM YUCJIE C TPUMEHEHUEM
rpaduuecKux METOAOB U DNIEKTPOHHBIX CPEJICTB;

8) yMeHHe onepupoBaTh MOHATUSIMH: CIYYalHBIA OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBHIYHUCIISATH BEPOSTHOCTH C HCIOIB30BAaHHEM IpapUuecKux METOMOB;
NPUMEHSTHh (DOPMYJIbI CIIOKEHUSI M YMHOXKEHHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (GOPMYJIbI
IpU pelIeHUH 3a7ay; OIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMH
BEITMYMHAMU; YMEHUE TPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YHCENl B MPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

9) ymenue onepupoBaTh MOHATUSIMH: TOUKA, MPSMasi, INTIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIN
YTOJ1, CKpEIIUBAOUIUECS TIPSIMbIE, MApaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH,
YTOJ MEXAY MPSMBIMU, YTOJ MEXAY MPSIMOU U TNIOCKOCTHIO, YTOJI MEXK/TY TIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSIHUE MEXK]Y TUIOCKOCTAMH; YMEHUE
WCITOJTH30BAaTh MPHU PEIICHUH 3a]1a4 N3YYCHHBIC (DAKTHI M TEOPEMBI TIJITAHUMETPHUH; YMEHUE OIEHUBAThH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) ymeHue omepupoBaTh MOHSATHSMHU: MHOTOTPAHHUK, CEUYEHHE MHOTOTPAaHHHKA, KYO,
napajuieNienunes, npu3Ma, nupamuaa, Gurypa u MOBEpXHOCTh BpAIICHUS, IUIHHIP, KOHYC, IIap,
ctepa, ceuenus GUTyphl BpalleHHs], TNIOCKOCTh, Kacaromiasics chephl, MIINH]IPpa, KOHYCa, M0 b
MOBEPXHOCTH MHPAMUABI, MPHU3MbI, KOHYyca, LWUIUHApA, IUIomanb cdepbl, o0veM Kyo0a,
MPSIMOYTOJIBHOTO TapaljIeNienuIe a, MUPAMUIb, TPU3MbBI, IUIUHApPA, KOHYcCa, IIapa; yMeHHUe
n300paxkaTh MHOTOTPAaHHHKH U TIOBEPXHOCTH BpAIllEHUs, MX CEUEHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HWHCTPYMEHTOB M DJIEKTPOHHBIX CPEJACTB; YMEHHE paclo3HaBaTh CHUMMETPHUIO B
MPOCTPAHCTBE; YMEHUE PACO3HABATH NMPABUIIbHBIE MHOTOI'PAaHHUKY;




11) ymeHue omepupoBaTh HMOHATUSIMH: JBM)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (UIyphl B
IPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOIIEHHUE IUIOIMIAZCH MOBEPXHOCTEH W 00beMOB MOJOOHBIX (UTyp
IIPU PELICHNN 33/1a4;

12) yMmeHHe BBIYHCIATH TECOMETPHUYECKHE BEIWYWHBI (IJIMHA, YroJ, IUIOMIA/lh, OOBEM,
IUIOIIA/b TIOBEPXHOCTH), UCIOJIb3Ys U3yUEHHbIE (POPMYJIBI U METOABI;

13) ymeHue omepupoBaTh MOHATUSIMM: IPSAMOYIOJbHAs CHUCTEMA KOOPIMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE IPOM3BEACHUE, YroJl MEXKAY BEKTOpPaMH, cymMMa
BEKTOpPOB, IPOM3BEJCHUE BEKTOpAa Ha YHUCIIO0; HAXOJUTh C IOMOINBI0 H3YYEHHBIX (OpMyI
KOOPJIMHATBI CEPEeIMHBI OTPE3KA, PACCTOSHUE MEXAY JIBYMs TOUKAMU;

14) ymeHue BbIOMpaTh NOAXOAALIMHA U3yYEHHBI METO Ul PELIeHUs 3a/1a4M, PacliO3HaBaTh
MaTeMaTHuecKkue (HakThl M1 MAaTEeMaTHUYECKHUE MOJICNU B MPUPOJHBIX M OOIIECTBEHHBIX SBIICHHSIX, B
UCKYCCTBE; YMEHHE IPHBOJUTH IPUMEpPbl MAaTeMaTHMYECKUX OTKPBITHH pPOCCHHCKOM M MUPOBOH
MaTeMaTUYECKON HAYKH.

15) ymeHue onepupoBaTh IOHATUSAMH: OIpEJENCHHE, aKCUOMa, TEOopeMa, CIIEACTBHUE,
CBOWCTBO, MPH3HAK, JO0KA3aTEbCTBO, PABHOCHIBHBIE (DOPMYITUPOBKH; yMeHHE (HOPMYIHPOBATH
o0paTHOE U IPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPbl U  KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ MaTeMAaTUYECKOM MHAYKIMH; IMPOBOAUTH JI0Ka3aTelIbHbIE PACCYKICHUS IPU
pEeLIeHUHU 3aJ]ay, OLICHUBATh JIOTHYECKYIO PAaBUIIBHOCTh PACCYXKICHUH;

16) ymenue onepupoBaTh IOHATHUSMH: MHOXKECTBO, TTOAMHOXXECTBO, OIEPALUU HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH ammapar /s ONHCaHUS
peambHBIX TPOIECCOB M SBJICHWNW M TpPU PEHICHWH 3a1a4, B TOM 4YHCIE U3 APYrHUX Y4eOHBIX
IPEIMETOB;

17) ymenue omepupoBaTh HOHATHUSAMH: Tpad, CBSI3HBIA rpad, epeBo, HUKI, Trpad Ha
IUIOCKOCTH; YMEHHE 3a]laBaThb U OMMCHIBATh rpadbl pa3IMuHBIMU CIOCO0AMM; UCIOIb30BaTh rpadsl
IIPU pELICHUH 33/]a4;

18) ymenue CcBOOOIHO ONEPUPOBATH MOHATHSAMM: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHUi, YUCIIO MePEecTaHOBOK; OMHOM HBIOTOHA; yMEeHUE MPUMEHATHh KOMOWHATOPHBIE (DAaKTHI U
paccyXIeHus JJIs pelIeHus 3a1ay;

19) ymenume omepupoBaTh TOHSATHSIMH: HATYpajJbHOE YHWCIO, IEJI0€ YUCIO, OCTATOK II0
MOZYJIIO, DPALMOHAIBHOE YHCIIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBA HATYpPaJbHBIX, LEJbIX,
PalMOHATIbHBIX, IEHCTBUTENIbHBIX YUCEI; YMEHHUE UCII0JIb30BaTh NPU3HAKHU JAETUMOCTH, HAUMEHbIINN
o0mui JenuTeNlb W HauMEHblee ofllee KpaTHoe, alropuT™M EBKiINMIAa Npu pelleHuu 3ajad;
3HAKOMCTBO C Pa3JIU4YHBIMH MO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

20) ymenue cBOOOJHO ONEpUPOBATH MOHATHSAMM: CTENEHb C LIEJIBbIM IOKa3aTeleM, KOpEeHb
HaTypaJIbHOM CTENEeHHU, CTENEeHb C palMOHAIBHBIM IIOKA3aTEeNeM, CTENEHb C JEeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC M TAaHT'€HC MPOU3BOJIBHOTO YUCIIA;

21) yMmeHHE ONEpUPOBATh TOHSATHSIMU: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CHCTEMA YPAaBHEHMM M HEPABEHCTB, PABHOCWJIBHOCTb YpPaBHEHHH,
HEpPAaBEHCTB U  CHUCTEM, palOHaJbHbIe, HPPALMOHAIbHbIE, MOKAa3aTeJIbHbIE, CTEIECHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKHE ypaBHEHMs, HEpAaBEHCTBA M CHCTEMBbl; YMEHHE pelaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbI C IOMOIIBIO Pa3IWYHBIX IMPHUEMOB; pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C NApaMETPOM; IPUMEHATHh ypaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI IS
peleHnss MaTeMaTUYeCKUX 3aa4 ¥ 3a1a4 U3 Pa3InyHbIX 00JIacTel HAyKU U PeabHOM KU3HU;

22) ymeHue CBOOOJHO ONEpHpPOBAaTh MOHATUSAMM: rpaduk (QyHKIMH, oOpaTHas (QyHKLUS,
KOMIO3UIMSA (PyHKIMN, TUHEHas QyHKIUS, KBaJpaTHUHas QYHKIMS, CTENeHHAs QYHKIUS C IeJIbIM
mokaszarejeM, TpUTOHOMeTpudeckue (yHKIMHM, OOpaTHble TPUTOHOMETpUYECKHE (DYHKIUH,
nokasareibHasi U Jorapupmudeckas QyHKIUHU; YMEHHUE CTPOUTH Tpa@UKu (YHKIHHA, BHIMTOIHITH
npeoOpa3oBaHus rpa@uKoB HyHKIMIA;

YMEHHE HCIIONb30BaTh rpa@uKku (QYHKIUN IJI1 M3YYEHHUs TMPOLIECCOB U 3aBUCHMOCTEW INpHU
peLIeHUH 3a/1a4 U3 JPYTruxX y4eOHBIX NPEIMETOB U U3 pealbHOW JKM3HU; BbIpaXaTh (HopMylamu
3aBHCUMOCTH MEXIY BETUUYUHAMU;

yMeHHue CBOOOJIHO ONEepPHPOBATH MOHATHIMU: Y€THOCTh (DYHKIIMU, TEPUOJUYHOCTE (PYHKIUH,
OTPaHUYEHHOCTh (PYHKIMHU, MOHOTOHHOCTh (YHKIUH, DKCTpPeMyM (YHKIHH, HauOoOJblIee WU
HaMMEHbIIIee 3HAaUeHUs! (PYHKIIUN Ha IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIEJOBaHNE (PYHKIINY;



yYMEHHE MCIO0JIb30BaTh CBOMCTBA U Tpaduku GYHKIMHA TSl pEIICHUST YpaBHEHUN, HEPaBEHCTB
M 3a1a4 C [apaMeTpamH; H300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA pEIICHHM
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

23) yMmeHHe CBOOOJIHO OMEpPUPOBATH IMOHSATUSMU: IOCICIOBATEIBLHOCTD, apupMETHICCKAas
porpeccusi, FreoMeTpruecKkas mporpeccus, 0€CKOHEYHO yOBIBaroIasi reOMETpUYEcKas MPOrpeccus;
yYMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOUIBIO PEKYPPEHTHBIX (hopmMyi;

24) ymeHue oOIEpUpOBaTh IOHATHUAMH: HEMPEPHIBHOCTh (YHKIIMHA, ACHMITOTHI Trpaduka
¢yHkunu, mepBas W BTOpas MPOU3BOAHAS (DYHKIMHM, T€OMETPUYECKUH U (PU3MUYECKUN CMBICH
IIPOM3BOJIHON, MEepBOOOpa3Hasi, ONpPEACICHHbI MHTErpaj; yMEHHE HaXOAMThb aCUMITOTHI rpaduka
(GYHKLUUU; YMEHHE BBIYMCIATH IPOM3BOJIHBIE CYMMBbI, IPOU3BEACHUS, YAaCTHOTO U KOMIIO3MLIUHU
(GyHKUNH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QpyHKINY;

YMEHHE HCIOJIb30BaTh MPOMU3BOJHYIO JUIsl HCCIeNOBaHMS (QYHKUMN, I HaXOXKICHUS
HAWJIYYIlIero peIieHus] B MPHUKIAJAHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMHUYECKUX U (U3UUECKUX
3ajjayax, A ONPEIENCHHUs CKOPOCTH M YCKOPEHMs; HaXOAUTh IUIOmagd M o0BbeMbl QuUryp c
IOMOIIIBI0 HMHTETpajia; MPUBOAUTH IPHUMEPHl MATEeMAaTHYECKOTO MOJEIMPOBAHUSA C IOMOIUIBIO
mudhepeHIaTbHBIX YPaBHEHHI;

25) yMeHHe OIepHpOBaTh MOHITHUAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE KOMIUIEKCHBIC
yuciaa, MOJYJAb M apryMEHT KOMIUIEKCHOIO 4Yucla, (opMa 3alucH KOMIUIEKCHBIX —4YHCell
(reomeTpuuecKasi, TPUTOHOMETPUUECKAst U alreOpanyeckas); yMeTb NPOU3BOAUTH apu(pMETHUYECKHE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IPUBOJIUTH IPUMEPHI UCII0JIb30BAaHHSI KOMIUIEKCHBIX YHCEl;

26) ymeHue CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CpenHee apu(METHUECKoe, MEIHMaHa,
HauOoJIbllIee U HAUMEHbIIee 3HAYCHUS, Pa3Max, JUCIIEPCHsl, CTAHJAPTHOE OTKJIOHEHHE U1 ONUCaHUS
YHCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEI0BATh CTaTUCTUYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM
rpaduyecKux METOJOB M 3JEKTPOHHBIX CpEeACTB; TIpadUyecKd HCCIe0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOIIBIO IarpaMM pPacCEUBaHUs M TMHEHHOW PEeTrpeccui;

27) yMeHHe HaXxOJIuTb BEPOSTHOCTH COOBITHH C HCIOJIb30BaHUEM TIpapUUeCKUX METOJIO0B;
OPUMEHSTHh IS pelIeHus 3afgad (OpPMYIBl CIOXKEHHS W YMHOXXEHHS BEpOSTHOCTEH, (opMyiy
HOJIHOM BeposATHOCTH, Gopmyny bepnymin, komOuHaTopHble (akThl U (OPMYIIBI; OLIEHUBATH
BEPOSITHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEepPHpPOBATh TOHSATHSIMHU: CIydailHas BeIMYMHA,
pacripeielieHue BEpOSTHOCTEH, MaTeMaTHUYEeCKOEe OKUIAHUE, JUCTIEPCUsl U CTaHAAPTHOE OTKJIOHEHUE
CIlydaifHOW BENWYMHBI, (YHKIUU pPaACTpele]ICHNs U IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOTO U
HOPMAaJIbHOTO pAacHpeeNieHU; yMEHUE HCIOJb30BaTh CBOWCTBA M3YYEHHBIX paclpeieleHui Juis
pemeHusl 3agad; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN, METOABI BBIOOPOUYHBIX
UCCIIC/IOBAaHU; YMEHUE NPUBOIUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX U
OOIIECTBEHHLIX SIBJIICHUSX;

28) ymeHue cBOOOJHO ONEpUPOBATh MOHATUSAMU: TOUKA, MpsAMasi, MIIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMI yroj, JBYI'PAaHHBIA YroJl, TPEXI'PaHHBIA YroJ, IepeceKaromuecs,
napajujelibHble M CKPEIUBAIOIINEcs MpsMble, MapalyIeIbHOCTh M NEPIEHAUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, YTroJI MEXAy TPSMBIMH, YroJdl MEXKIy TMPsIMOH W TUIOCKOCTBIO, YroJd MEXIY
IUIOCKOCTSIMH; YMEHME MCIIOJIb30BaTh IPH pPELIeHMHM 3a7ad M3y4deHHble (AaKThl U TEOPEMBI
TUTAHUMETPHUH;, YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHHUE OTEPHPOBATH
MOHATUSIMH: MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAHHUKA, IPaBWJIbHBIH MHOTOTPAHHUK, IpHU3Ma,
nupamuaa, (GuUrypa W TOBEPXHOCTh BpAalICHWs, IWIMHAP, KOHYyC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYEHHUS KOHyca M ILWIMHAPA, MapayielibHble OCH WM OCHOBaHMIO, CEYCHME Ilapa,
TUTOCKOCTh, Kacaromascs cQepsl, MIIUHIPA, KOHYCa,; YMEHHE CTPOUTHh CEUYEHHE MHOTOTpaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYpbl M MOBEPXHOCTH BpAlllEHHs, UX CEUEHHs, B TOM 4YHCIE C
MIOMOIIIO  DJIEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBA TEOMETpHYECKHX (uryp,
CaMOCTOSITENIbHO  (DOPMYITUPOBaTh ONpEAETICHUS H3Yy4aeMbIX (UTYp, BBLABHIaTh THUIOTE3BI O
CBOWCTBAaX W TPU3HAKaX TCOMETPUYECKUX (QHUTYp, OOOCHOBHIBATH WIJIM OINPOBEPraTh HX; YMECHHE
NPOBOJUTH KJaccU(UKAMIO (GUIYp 1O pa3IuuHBIM TPU3HAKAM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJTHUTEIHHBIE TOCTPOCHHS,

29) ymeHue CBOOOJHO ONEPUPOBATh MMOHATUSAMH: IUIOMAAb (UTYpbl, 00BeM (UIypHI,
BEJIMYMHA YyTJIa, PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMH, PACCTOSHHE
MEXIYy IUIOCKOCTSAMH, IUIOMAab chepbl, IUIOUaJb MOBEPXHOCTH HUPAMHUBI, MPHU3MBI, KOHYCA,



HWIMHIpa, 00beM Ky0a, MpsSMOYTrOJbHOTO Napajuielienunena, MUpaMuAbl, MPU3MBbI, HHJIUHAPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX PUTYD;

30) ymenue CcBOOOJHO OINEPUPOBATh MOHATHSMHU: JBW)KCHHE, MapaJUICIbHBIA IEpPEeHOC,
CUMMETpHS Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHME IMOA0OUSA, MOJ0OHBIC
burypbl; yMeHHUE paclio3HaBaTh PaBHbIC U MOAO0OHBIE (GUTYpPHI, B TOM YUCIE B MPHUPOJE, UCKYCCTBE,
ApXUTEKType; YMEHHUE MHCIIOIb30BaTh I'€OMETPUUYECKUE OTHOILIEHUS, HAaXOIUTh TIE€OMETPUYECKHE
BEJIMUMHBI (UIMHA, YTOJI, IJIOMab, 00beM) IPU PELICHUH 3aa4 U3 JPYTuX Y4eOHbIX MIPEeIMETOB U U3
peanbHOU KU3HU;

31) ymenue CBOOOJHO ONEPUPOBATH MOHATHUAMHU: NPSIMOYrojibHAs CHCTEMa KOOpPIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHl BEKTOpA, CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpa Ha
YHCII0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaIsIpHOE MPOU3BEIECHUE, BEKTOPHOE MMPOU3BEICHHUE, YO
MEXJly BEKTOpaMHU; yYMEHHE HCIOJb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOA [UIsl pelICHUS
TeOMETPUYECKUX 3a7au M 337a4 JPYruxX y4yeOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpula 2
X 2 1 3 X 3, onpenenuTesib MaTpUIbl, TeOMETPUUECKUNA CMBICI ONIPEACTUTENS;

32) yMeHHe MOJENUpPOBaTh pEalIbHbIE CHTYyallUd Ha S3bIKE MAaTEMaTHKH, COCTaBIISATh
BBIpQXXCHHS, YpaBHEHHUs, HEPABEHCTBA M UX CHUCTEMbl IO YCJIOBHIO 3a/layd, HCCIEI0BaTh
IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHMEM anmnapara ajareOpbl, MHTEPIPETUPOBATH IOJIYYEHHBIH
pe3yNbTaT; CTPOUTh MAaTEMAaTHUYECKUE MOJEIH C MOMOIIbI0 T€OMETPUUYECKUX MOHSATHH U BEIHYUH,
pelmarth CBsA3aHHBIE C HUMH IPAaKTHUYECKUE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJENb U
UHTEPIIPETUPOBATh  MOJXYYCHHBIH  pe3yibTaT; peliaTh NPUKIAJHBIe 33aJa4d  CPEACTBAMHU
MaTeMaTHYECKOTO aHAIIN3a, B TOM YHCIIE COIMATIbHO-DKOHOMHYECKOTO ¥ (PH3MUECKOTO XapaKTepa;

33) ymeHue BbIOMpATh MOIXOSAIIMI METOJ JUIsl PEeUICHHs 3a/layd; MOHMMAaHUe 3HAYMMOCTH
MaTEeMATHKd B W3yYCHUU TIPUPOJHBIX H OOIISCTBEHHBIX TPOIECCOB U SBJICHHI, YMCHHE
pacro3HaBaTh IPOSBIEHHWE 3aKOHOB MAaTEeMaTUKU B HCKYCCTBE, yYMEHHME MPUBOAUTH IPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAyKH.

1.3. MecTo AMCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
K xonny o0yuyenusi oOyuarommiicss MOJYyYHMT cielylolue NpeiMeTHbIe pe3y/bTaTbl MO

oTACABbHBIM TeMaM (enepanbHoi pabdo4eil mporpaMmsbl yueOHoro kypca «Maremaruka. Kype
«AJre0pbl H HAYATA MATEMATHYECKOI0 AHATU3A):

Yuciia 1 BbIYMCICHUSA:

CBOOOZIHO ONEpUpOBaTh MOHSTHUSAMM: DPALHMOHAIBHOE YHCIO, OECKOHEYHas MEepHOINYecKast
JpoOb, MPOLEHTHI, UPPALIMOHAIEHOE YHMCIIO, MHOXKECTBA PAllMOHAJBHBIX M JIEHCTBUTEIBHBIX YHCEl,
MOAYJb JEUCTBUTENBHOIO YNCIA;

IPUMEHATh APOOM M MPOLEHTHI Ul pelleHHs MPUKIaJHBIX 337ad U3 PasInYHbIX OTpaciieit
3HAHUM U PEATIbHOM KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPaBUJIA OKPYIVIEHUS, MNPUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTEMEHb C LENbIM II0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIyl0 (opMy 3amucu ACMCTBUTENBHBIX YHCEN JUIsl pEHIeHHUs MPaKTUYeCKUX 3aj1ad U
IIPEACTABIICHUS JAHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAJILHBIM IT0Ka3aTeleM;

CcBOOOZIHO ONEpUpOBATh TOHATUSAMHU: JIOTapuUPM dHCla, JECITHUYHBIE M HaTypaJbHbIE
JorapuQMmsl;

CBOOO/JIHO ONEpUPOBATh TMOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, aDKKOCHHYC M apKTAHI'€HC YACIOBOTO apryMEHTA.

CBOOOJHO ONEpUPOBATh MOHATHIMU: HaTypaJlbHOE U 1I€JI0€ YHCII0, MHOXKECTBA HATypalIbHBIX U
LEJBIX YHCeN, UCIOIb30BaTh Npu3Haku aenuMocty 1enbix yuces, HOJl u HOK natypanbHbIX uncen
JUIS pellieHus 3a1a4, IPUMEHATh alnroputm EBkinuna;

CBOOOJHO ONEpPHPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3alMChIBaTh HaTypajbHbIE YHCIIA B
Pa3IMYHBIX [TO3ULUOHHBIX CUCTEMAaxX CUMCIICHHUS,
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CBOOOJHO ONEPUPOBAThH MOHATUAMHU: KOMIIJIEKCHOE YUCIIO U MHOXECTBO KOMIUIEKCHBIX UYHCEl,
NPEJCTaBIIATh KOMIUIEKCHBIE YHCIIa B anreOpandyeckoil 1 TPUrOHOMETPUUECKOH (popme, BBITOTHATD
apudMeTHUeCcKue onepany ¢ HUIMU M U300pakaTh Ha KOOPANHATHOM MJIOCKOCTH.

YpaBHeHHs U HEPaABEHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATHAMM: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHbBIC
YPAaBHEHUs U YPaBHEHUSA-CIICACTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

IPUMEHATh PA3JIMYHbIE METOAbl PELICHHs pPALUMOHAIBHBIX M APOOHO-pAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: MHOIOWIEH OT OJHOW NepEeMEHHON, MHOTOYJIEH C LIEIbIMU
K03 pULIMEeHTaMU, KOPHY MHOTOWIEHA, IPUMEHSATH JIeJIEHHE MHOTOYJIEHAa HA MHOTOUJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

CBOOOJHO OINEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpULA, ONPEAETUTENb
MaTpULbl 2 X 2 U €ro reOMeTPUUYECKUN CMBICII, MCIOJIb30BaTh CBONCTBA ONpPEEIUTEN 2 X 2 I
BBIUMCJICHUSI €r0 3HAYEHUs, IPUMEHATh ONPEACIUTENN I PEUICHHs CHCTEMbl JIMHEHHBIX
YPAaBHEHUH, MOJEINPOBATh PEAIBHBIC CUTyallUd C IIOMOILIBIO CHCTEMBl JIMHEHHBIX YPaBHEHUH,
UCCJIE0BAaTh IOCTPOEHHBIE MOZEIN C IOMOIIBI0 MATPHUL] U ONpEACIUTENICH, UHTEPIPETUPOBATDH
MOJTYYCHHBI PEe3yNIbTaT, HWCIOIb30BaTh CBOMCTBAa NEHCTBHH C KOpPHSAMH sl MPeoOpa3oBaHUs
BBIPQ)KEHUI; BBINOJIHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKEHHUH, COJEpXKAIUX CTEHEHH C
palMOHAIBHBIM I10KA3aTEeNEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB 11 IpeoOpa3oBaHus Jorapu(pMUIECKUX BHIPAKCHUH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: HUppalOHAIbHbIE, T0KAa3aTeIbHbIE U JIOTapU(PMUUECKHE
YPaBHEHHUs, HAXOAWUTh HMX DPELIECHUS C IOMOUIbI0 PAaBHOCWIBHBIX IIEPEXOJOB WM OCYLIECTBIISIS
IIPOBEPKY KOPHEW;

IIPUMEHATh ~ OCHOBHBIE  TPUTOHOMETPUUYECKHE bopmynbl Ui npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO  ONEpUpPOBAaTh  IOHATUEM: TPUTOHOMETPUYECKOE  YpPaBHEHHUE, IPUMEHATh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUIA,

MO/JICJINPOBATh peajbHbIC CUTYallUH HA SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHHUS,
HEPaBEHCTBA 110 YCIIOBHIO 3a7a4M, UCCIIEN0BATH TOCTPOSCHHBIE MOJENIH C MCIOJIb30BAHUEM aIllapara
anreopsl.

CBOOOJHO OINEPUPOBATH MOHATUAMU: HUPPALMOHANbHbIE, MOKa3aTelbHbIe U JorapupMUUEcKue
HEPAaBEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOLIbIO0 PABHOCUIIbHBIX N1EPEXO0/I0B;

OCYILLECTBIIATH OTOOP KOpHEH NMpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZIHO  ONEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEeo0Xo1uMble (GOPMYIIBI JUTSl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB,;

cBOOOZIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMA U COBOKYIHOCTb YpaBHEHUI W HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CIIEICTBUS, HAXOAWUTH DPELIECHUS CHCTEMBl U COBOKYITHOCTEH
PalMOHATIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENIbHBIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTb ~ palMOHAaJbHbIE, HMPPALMOHAJbHBIE, IIOKa3aTelbHble, JorapudmMuyeckue U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOJIYJIM U TTapaMeTphl;

NPUMEHATH IpadUuecKue METOJbl JUIs PelIeHUs ypaBHEHWH M HEpaBEHCTB, a TAaKKe 3a/1ad C
napaMmeTpamy;

MOJICJIMPOBATh peajbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHMS,
HEpaBEHCTBA M HUX CHCTEMBbl IO YCIOBHMIO 3a/adM, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM anmnapaTa ainredpbl, MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3ybTar.

DyHKIUM U TPaQUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKIMS, CMOcoObl 3amaHus (YHKIMHM, B3aHMMHO
oOpaTHble (DYHKUMH, KOMIIO3ULHUSA (QYHKIMH, TrpapuKk QYHKIMH, BBINOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

cBOOOHO ONEepUpOBaTh MOHITUSIMU: 00JACTh ONpPEAETIECHUS U MHOXKECTBO 3HaYeHHUH (yHKIUH,
HYIM (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: YETHBIE U HEUETHbIE (PYHKIIMH, IEPUOUYECKIE (YHKIINH,
NPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MAKCUMyMbl M MHUHHUMYMBI (YHKIUH, HauOoibllee WU
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HalMEHbIIIee 3HaYeHUe (PyHKIMH Ha IPOMEXKYTKE;

CBOOOJHO OMNEpUPOBATH MOHATUSAMH: CTeNeHHas (YHKIMS C HATypajJbHBIM U  LEJIBIM
nokasareseM, Tpaguk CTENCHHON (QYHKIUH ¢ HATypalbHbIM U II€JIbIM IIOKa3aTeneM, rpaguk KOpHs n-
Oii CTeTeH! KaK GyHKIMU 0OpaTHOH CTENeHU C HaTypalbHBIM ITOKa3aTeNIeM;

OIIEpUPOBATH MOHATHSMU: JIMHEHHAs, KBaJpaTHUHas U ApOoOHO-TMHEHHAs (PYHKIUH, BBIOIHATh
AIIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaHKOB;

CBOOOJHO ONEpUpPOBaTh IOHATHUSAMHU: IIOKa3aTelbHas W Jorapugmuyeckas QyHKIUH, HX
CBOWCTBA U TpadMKH, UCIIOIB30BATh UX IPApUKH JUIs PEIICHHS YPAaBHEHHUIA;

CBOOOJHO OIEPUPOBATh MOHATUAMU: TPUTOHOMETPHUECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCMOJb30BaTh TpapuKku (GYHKUMNA U1 WCCIEAOBAHHS TPOLIECCOB U 3aBUCUMOCTEH TMpHU
pelIeHUH 3aJad U3 JApPYrMX Yy4eOHBIX NpPEAMETOB U pealbHOM JKU3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXY BEIINYNHAMU;

CTPOUTh TIpaUKU KOMIO3MLIMU (DYHKIUI C HOMOIIBIO 3JIEMEHTAPHOTO HCCIEA0BaHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETpUUYECKHE 00pa3bl YpPaBHEHUI U HEPABEHCTB HA KOOPJMHATHOM MJIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIUIA;

IPUMEHATh PYHKIMM U1 MOJETUPOBAHMSI U UCCIIEI0OBaHUS PeaIbHbBIX IIPOLIECCOB.

Hayana maTreMaTH4eCKOro aHamM3a:

CBOOOJHO ONEpUpOBaTh IMOHATHSAMHU: apuUPMeTHdeckas M TeoMeTpUYecKas Mporpeccus,
OeckOHEeuHO YOBIBAIOIIAs TEOMETpHUYECKas MPOTPECCHsi, JIMHEHHBIH W HKCHOHEHIMAJIBHBIH POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIO0JIb30BaTh MPOTPECCUM Ul PELLEHUS pealbHbIX 33]1a4 IIPUKIAHOTO XapaKTepa; CBOOOIHO
ONEpPUPOBATh MNOHATUSAMM: IIOCIEI0BATEIbHOCTh, CHOCOOBI 3a/JaHusl  IOCIIEAO0BaTENbHOCTEH,
MOHOTOHHBIE M  OIPAaHHYEHHBIE IIOCIEAOBATEIBHOCTH, I[OHMMAaTb OCHOBBI  3apOKICHUs
MaTeMaTHYECKOro aHallM3a Kak aHajn3a 0ECKOHEUHO MallbIX;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: HENpEphIBHbIE (QYHKIWH, TOYKH pa3pbiBa Tpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKITIH;

CcBOOO/IHO OINEpPUPOBATh MOHATHEM: (PYHKIIMSI, HEIPEPBIBHASL HA OTPE3Ke, IPUMEHATh CBOMCTBA
HENpepbIBHBIX (QYHKIMNA A pelIeHus 3a/1a4;

CcBOOO/IHO ONEpPUPOBATh MOHATHAMU: ME€pBasi U BTOpas NPOU3BOJIHbIE QYHKIMH, KacaTelbHasl K
rpaduxy GyHKINU;

BBIUUCIISATh MPOU3BOJHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO U KOMIO3UIMH JABYX (YHKIIHH,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

HCI0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.

UCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEe U HAUMEHbIIIEE 3HAYCHUS PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJIEHUS HAWIY4IIEro PELIEeHUs B NMPHUKJIAJHBIX, B TOM
YHUCJIe COUMAIIBHO-DKOHOMMYECKHUX, 3aJa4ax, JUIsl ONpPEACIICHUs] CKOPOCTH M YCKOPEHMs IIpoliecca,
3aJJaHHOTO (OPMYJION WK rpaduKoMm;

CcBOOO/JIHO OINEpPUPOBATh MOHATHUAMHU: IEPBOOOpaA3HasA, OMPEIENICHHBIM WHTErpan, HaxXOIUTb
nepBOOOPa3HbIE AIIEMEHTAPHBIX (DYHKIMN U BBIYUCIATH HHTErpai o ¢popmyse Hetorona-JleiGnumna;

HaXOJUTh IJIOIIAAN MIOCKUX (GUTYp U 00BEMBI T€J C TOMOIIBI0 HHTETpaia;

MMETh IIPEACTABICHHE O MAaTEMaTUYEeCKOM MOJEIUPOBAHUU HA IPUMEPE COCTABIICHUS
nudepeHIabHBIX YPaBHEHUH;

pemaTh NpUKIaJHbIE 337ayd, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOTO M (PU3UYECKOTro
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3A.

MHoKecTBa M JIOTHKA:

cBOOOIHO ONEPUPOBATh MOHITUIMU: MHOKECTBO, ONlEpallMK HaJl MHOXKECTBAMH; HUCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONMCaHMs pealbHbIX IPOLECCOB U ABJICHUH, IIPU PEILICHUU
3aJa4 U3 Ipyrux yuyeOHbIX MPEAMETOB;

CBOOOJHO ONEpUpPOBATh IOHATUSMHU: OIpeJeIeHue, TeopeMa, YpaBHEHHE - CJEJCTBHE,
CBOMCTBO MaTeMaTHYECKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCWIIbHbBIE YPABHEHHS U HEPABEHCTBA.
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K koHuy 00y4eHusi 00y4arlomUiics MOJYYHMT CJeAyIolIue NpeaMeTHbIe pe3yJbTaThbl MO
oTAeIbHBIM TeMaM (enepaabHOi padoueil mporpamMMbl y4eOHoro kypca «Maremaruka. Kype

«["eomeTpusi»:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHSTUSAMHU CTEPEOMETPUM IIPH pPELICHUM 3aJad |
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKIECHUI;

IPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEIIEHUH TeOMETPUYECKHUX
3a/1ay;

KJaccu(UUUpoBaTh B3aUMHOE pACIOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh NMOHATUAMH, CBI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXY NPSIMBIMU
B IIPOCTPAHCTBE, MEXTY MPSAMOI U IIIIOCKOCTBIO;

CBOOOJHO OIEpPUPOBaTH IOHATUSAMH, CBSI3aHHBIMH C MHOIOIpaHHMKAaMHU; CBOOOIHO
pacrno3HaBaTb OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB  (NIpU3Ma, MUpPaMHIA, HPSIMOYTOJIbHBII
napajuienenunesn, Kyo);

KJlaccu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOWpas OCHOBAaHUS Ui KJIACCH(HUKAIMK; CBOOOIHO
OIIEpPUPOBATH NOHATHAMHU, CBSI3aHHBIMH C CEYCHHMEM MHOTI'OI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh TAPaUICNbHOE, LEHTPAIbHOE W OPTOTOHAIBLHOE IPOCKTUPOBaHHE QUTYyp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUsl (GUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHMS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJ/IaMU, BBIIIOJIHATDH (BBIHOCHBIE) MIJIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IUIONIA/IA [TOBEPXHOCTEH MHOTOIPAaHHUKOB (IpHU3Ma, MUPaAMUAA), TEOMETPUUECKUX
TeJI C MpUMEHEeHUueM hopMy;

CBOOO/JIHO ONEpUPOBATh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U ILIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBOOO/ZIHO OIEpPUPOBAaTh MOHATHUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAUHATaM B
IPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHWH M  HAXOXKJIEHUE
F€OMETPUUECKUX BEIMYHMH, MPUMEHSS H3BECTHBIE METObl MPU PEHICHUH MaTeMAaTUYECKUX 3aJad
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHTh MPOCTEMIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHbBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKaTh, MNpPeoOpa3oBbIBATH M HHTEPIPETHPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

MPUMEHSTh IOJyYeHHbIE 3HaHUS Ha MPAKTUKE: CPaBHMBATh U aHAJIM3UPOBATh pEAIbHbIE
CUTyallud, HPHUMEHATH W3yYCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUS MAaTeMaTH4YECKH
c(OopMyJIMPOBaHHON MpOOJIEMbl, MOJEIUPOBAaTh pealbHbIE CUTYallUHW Ha $3bIKE TE€OMETpHH,
UCCJIE0BATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHATHH M TEOPEM,
anmapara anreOpbl, pelaTb NPaKTUYECKUE 3a/lauM, CBSI3aHHbBIE C HAXOXACHHEM T'€OMETPUYECKUX
BEJIMYUH;

CcBOOOZIHO OMNEpUpOBaTh MOHSTHUSIMM, CBSI3aHHBIMU C LWJIMHIPUYECKOH, KOHUYECKOW H
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHUS;

OIIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C T€JIaMU BpPALCHUs: LUIMHAPOM, KOHYCOM, cepoil u
11apoM;

pacrmo3HaBaTh Tejla BpalleHus (UWIMHIAP, KOHYC, cdepa H IIap) U OOBICHATH CHOCOObI
MIOJIyYEHUS TEJl BpaILEHUS;

KJIacCU(UIUPOBATh B3aUMHOE pACIOJIOKEHHE c(epbl M TIOCKOCTH; BBIYUCIATH BEJIUYMHBI
3JIEMEHTOB MHOTOI'PAaHHHUKOB M TE€J BpPAIIEHUs, 00bEMbI U TUIONIAIN TOBEPXHOCTEH MHOTOIPaHHUKOB
U TeJl BpallleHus, TeOMETPUUYECKHUX TeJl C IPUMEHEHUuEM GopMyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU, CBS3aHHBIMM C KOMOMHAIMSIMM TeJl BpAaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBbIA B cdepy M ONHMCaHHBIM okoyo cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00beMaMy OJOOHBIX TEI;

n300pakaTh M3ydaeMmble (UTyphl, BBHIIOJIHATH (BHIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB
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MIPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHS TEJl BpaAIICHUS;

W3BJICKATh, HHTEPIPETUPOBATH M NPeoOpa30OBLIBaTh WH(GOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (PUTypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJTHO OTIEpUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIliy HaJl BEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT; pellaTh FTeOMETPUUYECKUE
3aJ1a4yu Ha BBIYMCIICHUE YTJIOB MEXTY MPSMBIMU U TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSTHUN OT TOYKH
JI0 TJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOJIHO ONEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C JIBM)KCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIONHATh M300pakeHUsT MHOTOTPAHHUKOM M TEJ BpAIICHHS MPU TMapalieTbHOM MEpeHoce,
[EHTPATBHOM CHUMMETPHH, 3€PKATLHON CUMMETPHH, IIPH TTIOBOPOTE BOKPYT MPSMOH, TpeoOpa3oBaHUs
OO0,

CTPOUTH CEUEHHS MHOTOTPAHHHUKOB M TEJ BPAIICHUS: CCUYCHHs IWIMHApA (TapayljiebHO H
NEePHEHANKYJISIPHO OCH), CEUEHUs KOHyca (MapauieibHOE OCHOBAHMIO M MPOXOsIIee uepe3
BEPILKHY), CEUCHHUS 11apa;

WCIIONB30BaTh METOJIbI TOCTPOEHUS CEUCHMM: METOJA  CIIEI0OB, METOJ BHYTPEHHETO
MPOSKTUPOBAHUS, METOJ TIepeHoca CeKylled IUIOCKOCTH; JIOKa3blBaTh TI'E€OMETPHUYECKHE
YTBEPIKICHUS;

MPUMEHATh  T€OMETpUYecKue  (akThl I pelIeHHUS  CTEPEOMETPUYECKUX  3ajad,
MPEANOIAraloIuX HECKOJIbKO IIArOB PEIICHHUS, €CJIU YCJIOBHUS MPUMEHEHHUS 3a/JaHbl B SIBHOW U
HesiBHOU (opme;

pemath 3aJayd  Ha  JIOKA3aTeIbCTBO MAaTEeMaTHYECKMX OTHOIICHHWM W HAXOXKIEHUE
F€OMETPUYECKHUX BEIINYUH;

MPUMEHSITh TPOTPAaMMHBIC CpPEACTBA W AJICKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IPHU
PEIICHUHU CTEPEOMETPUICCKUX 3a7a4;

MPUMCHSITh TOJIYYCHHBIC 3HAHUS Ha TPAKTHUKE: CPAaBHUBATh, AHAIU3UPOBATH M OICHUBATH
pealibHble CHUTYyallMH, NMPUMEHSITh H3yYEHHBIC IMOHSTHUS, TEOPEMbI, CBOWCTBAa B MpoOIEcCe MOMCKA
pelieHus: MaTeMaTudecku cHOopMyJIUpPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIE CUTYallud Ha
S3bIKE TEOMETPHH, UCCIIEI0BATh TTOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI
W TeopeM, ammapara anreOpbl, pemarh MNPaKTUYECKHUE 3aJlayd, CBS3aHHBIE C HAXOXKIECHUEM
T€OMETPUUECKUX BEIMYUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xonny o0yuyenuss oOydarommiicss MOJYYHMT CielylolIHe NMpeAMeTHbIe pPe3y/bTaThbl IO
oT/AeIbHBIM TeMaM (enepaibHOi padoueil mporpammbl yueOHoro kypca «Martemaruka. Kype
«BepoATHOCTb M CTATHCTHKA»:

CBOOOJHO ONEpUPOBATh MOHATUAMU: Ipad, IUIOCKUM rpad, cBsI3HBIN rpad, MyTh B rpade, 1enb,
LUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYYalHOrO AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CIyYalHBIM AKCHEPUMEHT (OMBIT), cly4yaiiHoe coObITHE,
JIIEMEHTapHOE clyyailHoe coObITHE (DPJIEMEHTapHbIM HCXO0J) CIy4allHOro OmbITa, HAaXOJUTh
BEPOSTHOCTH COOBITUH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU;

HaxoaUTh W (POpMYyIHUpPOBATH COOBITHS: TEepecedeHue, OObEAMHEHUE JTaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUarpaMmbl Jiiepa, KOOPAMHATHYIO MPSIMYIO
JUISL PEIIeHUsI 33714, TI0JIb30BaThCs (POPMYIION CIIOKEHHSI BEPOSITHOCTEH NIJIsi BEPOSITHOCTEH JABYX H
TpEX CIy4alHbIX COOBITHIA;

ONEpUPOBATh MOHSTUSIMU: YCIIOBHAsI BEPOATHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CITYYaHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITUH C MMOMOIIBIO MTPaBHIIA
YMHOXEHHUS, JEpeBa CIy4allHOrO OIbITa, UCHOJIb30BaTh (POPMYIy HMOJHOM BEPOATHOCTH, HOPMYITy
baiieca npu perienuu 3a1a4, OonpeaensTh HE3aBUCUMOCTh COOBITUH 1O (opMysie U IO OpraHU3aIMU
CIIy4allHOTO YKCIIEPUMEHTA;

MPUMEHATh U3yYCHHBIE KOMOMHATOPHBIE (OPMYIIBI JJIS TIEPEUUCIICHUS YIEMEHTOB MHOXECTB,
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3JIEMEHTAPHBIX COOBITUH CIIy4aifHOTO OIIBITA, PEUICHHUS 3a/1a4 TT0 TEOPUHU BEPOSITHOCTEH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: OMHAPHBIA CIy4alHBIA OMNBIT (UCHBITAHHE), yCHEX M
HeyJauya, He3aBUCHUMBbIE UCIBITAHMS, CEPHUs MCIBITAHUM, HAXOAUTh BEPOSTHOCTH COOBITHH: B CEpUU
UCIBITaHUH 710 IIEPBOrO yCIleXa, B CEPUU UCIBITAHUN bepHyIlu, B ONIBITE, CBA3AHHOM CO CIIy4alHbIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh NOHATHUAMM: CilydaiiHas BEJIMYMHA, PACIPEAEICHUE BEPOSTHOCTEM,
JyarpaMma paclpejesieHusi, OuHapHas ciaydailHas BeJIMYMHA, TeoMeTpUdeckoe, OMHOMMAIbHOE
pacupeeieHue;

OIIEpUPOBATh IOHATUSAMHU: COBMECTHOE PpACHpENEICHHE JBYX CIy4alHBIX BEIINYMH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOIO paclpelesIeHusl IBYX CIydallHbIX BEJIMYMH JUIS BBIJEJICHUS
pacupeneneHus Kaxk10M BeJIUYUHBI, OIIPEIEICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBATh IOHATHEM MAaTEMaTHYECKOIO OKUAAHUS CIIydyallHOW BeIMYMHbI
(pacnpenenenus), MPUMEHSTh CBOMCTBA MaTeMAaTUYECKOTO OKUJAHUS IIpU pPELIEHUH 3aj]ad,
BBIUUCIIATh MATEMATUYECKOE OXKHIaHNEe OMHOMHAILHOI'O M T€OMETPUYECKOT0 paclpeaeaeHN;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHME ClydyalHOU
BEJIMYHMHBI, IPUMEHATh CBOWCTBA JUCIIEPCUN CIy4YalHOHN BEIMUYUHBI (pacHpeeseHHs]) IPU peleHUH
3a/1a4, BBIUYUCIATH JUCIEPCHUI0 U CTaHJIAPTHOE OTKJIOHEHHWE TNeOMETPUYECKOro M OMHOMHAIBHOTO
pacnpeneseHui;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH IO JAHHOW BHIOOPKE M OIICHWBATh XapaKTEPUCTHKU
reHepabHOW COBOKYIHOCTHU JAHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSATHOCTH
COOBITMM M MPOBEPATh NPOCTEHMIINE CTATUCTUYECKUE THUIIOTE3bl, IOJB3YSACh H3YUYEHHBIMU
pacnpeneneHusIMU.

Ilepeyenr mIaHUpyeMBbIX pe3yJbTaTOB oO0y4eHusi 1O Yy4eOHOMY HpeaMeTy,
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

B pesynbrare m3ydeHuss ydeOHOro mpeamera OOyYaroOIIUICs TODKEH OCBOHMTBH CICAYIOIIHE
0011I1Ee KOMIIETEHIINHU

OO01I1e KOMIIETEHIIUN

OK 01. Beibupats ciocoOsbl pemieHus 3a1ay npo(eccHoHaNbHOMN NesITeIbHOCTH TPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEACTBA MIOMCKA, aHAJIN3a U MHTEPIIpETallii HH(POpMALIUH, U
MH(OpPMallMOHHBIE TEXHOJOTUH JJIs1 BBINOJIHEHUSI 3a/1a4 NPOPECCHOHATBHON AESITETbHOCTH

OK 03. [TnaHnpoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U INYHOCTHOE PAa3BUTHE,
IpeIPUHUMATEIBCKYIO IEATEIbHOCTh B IPO(ecCuoHaNbHOM chepe, NCIoIb30BaTh 3HAHUS 10
paBoOBOM M (PMHAHCOBOM IPaMOTHOCTH B pa3IMYHbIX KU3HEHHBIX CUTYallUsX;

OK 04. D¢pdexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIUIO HA TOCYAapCTBEHHOM S3bIKE
Poccuiickoii Penepaliuu ¢ y4eToM 0COOCHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

nu HpO(bCCCI/IOHaJ'IBHLIC KOMIICTCHIIU

[TpodeccronanbHbIe KOMIIETEHITUU

I1K 3.1. OcymiecTBIATh TPOSKTHPOBAHKUE CETEBOW HHPPACTPYKTYPHI.

B PE3yIbTaTC OCBOCHUA yqe6Hor0 npeamMeTa «MaremaTuka 06yqa10m1/1171051 JOJIKCH:

3HATH:

- TEMaTUYECKUI MaTepHal Kypca

YMeEThb!

MIPOBOJMTH TOXK/IECTBEHHBIE TPEOOPa30BaHUs HPPALUOHATIBHBIX,
MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX U TPUTOHOMETPUUECKUX BBIPAKCHUIA;
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- pemaTb HppaLUOHAIbHBIE,
HEPaBEHCTBA;

- pelaTh CUCTEMbl YpaBHEHHH N3y4E€HHBIMU METOJIaMH;

- CTpOUTHh TpaduKH >JIEMEHTAapHBIX (YHKIMA W TPOBOIUTH NpeoOpazoBaHHs TIpaduKoB,
UCIOJb3Ysl U3yUYCHHbIE METO/IbI;

- IPUMEHSATH aImapaT MaTeMaTUYeCKOro aHajIn3a K PeIIeHHIO 3a/1a4;

- IPUMEHATh OCHOBHBIE METO/IbI F€OMETPUH (IIPOCKTUPOBAHHUS, IPEOOPA30BaHHM, BEKTOPHBIH,
KOOpJMHATHBIN) B pEIICHUH 33]1a4.

jJorapu@MuUeckue ¢ TPUTOHOMETPUUYECKHE YpaBHEHUS H

2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

VY4eOHBIi IpeIMET W3ydaeTcs B TCUCHUH 2 CEMECTPOB.
Ob6mas TpymoéMkocTh yuebHoro mpeamera coctarisier 204 waca. VX pacrpenencHue 1o
BUIaM Pa0OT MPEACTABICHO B TAOIUIIE:

Buabl yueOHbIX 3aHATHI B padoTbl | TpygoeMKocTh 1 cemectp 2 cemecTp
oﬁyqamumxm BCEro, yac

OO0masi Tpy10eMKOCTh 204 72 132

Y4eOHOro nmpeamera

O0bem padoTbl 146 66 80

0o0yJaroumxcs Bo

B3aMMOJEHCTBUHU C

npenojaBaresieM Mo BUAaM

y4eOHBbIX 3aHATHH (Bcero), B

T.Y.:

JICKIIUU - - -

71a0b0paTOpHBIC 3aHATHS - - -

PAaKTUYECKHUE 3aHATHSI / YPOK 146 66 80

yachl Ha KOHTPOJIbHYIO paboTy 2 2 -

CamocTrosiTeJibHAas pa6oTa 38 4 34

Yacsl HA IK3aMeH 17 - 17

Koncyabrauus 1 - 1

[IpomexyTouHAasi aTTeCTALMSA KOHTPOJIbHas! IK3aMeH

padora




3. COAEP) KAHME YYEBHOI'O IPEJIMETA U TEMATHYECKOE IINTAHUPOBAHUE

Buasbl yue6Hoi padoThI DopMbI
Homep Pa6oTa Bo TeKyIero
Ipexmernoro B3aHMO/IeHCTBHH ¢ KOHTPOIsA
pesyabrara/ K‘:Ilbl npenogaBaTeaem Camocro (HaumeH
WOVITEIETIE HaumenoBanue pa3jaeioB, TeM ATeIbHA oBaHHe
D B Coaep:kanue y4e0HOro MaTeprasia f R
KOTOPBIX IIpakTna paGora, cpencina)
CIOCO0CTBYET Jlexkun ecKHe v
JIECMEHT H, Yac 3aHATHS/
NPOrpaMMbl YPOK, 4ac
1 cemecTp
Pa3znen 1. Anreopa u Hayajia aHa/Iu3a
1) OK 1-5 Tema 1. [lelicTBUTE/IbHbIE YHCJIA - 8 - Pemenue
2) IIpakTuyeckoe 3ansaTue 1. Lensie u paunonansHble yucia. [loHaTre 1elcTBUTENBHOTO MpaKkTU4
6) yucia. beckoHeuHo yOpIBaromias reomerpudeckas mnporpeccus. dopmyna cymMMmbl €CKHX
19) 0eCKOHEeUHO-yOBIBaIOLIEH reOMEeTPHUUECKOM Mporpeccun 3azad.
20) IIpakTnueckoe 3ansitue 2. ApudMeTHUYECKHl KOpPEHb HaTypaJbHOW CTENEHH. Beinonn
23) W3Bneuenne kopHs N-oif cremeHu. CBoiicTBa apu(PMeTHUECKOro KOpPHS HaTypajIbHOMH enune /13
32) CTETICHH.
33) IIpakTuyeckoe 3anstue 3.. CTeneHb ¢ parioHATBHBIM MTOKa3zareiaeM. CBOHCTBA CTEICHH

C pallMOHAJIbHBIM [TOKA3aTEJIEM.

IIpakTnueckoe 3ansitue 4.. CreneHb ¢ JIEHCTBUTENIBHBIM IOKA3aTEJIEM.
CBoliCcTBaCTENEHN € JEHCTBUTEIBHBIM [TOKA3aTENEM

IIpakTnueckoe 3ansitue 5. CreneHb € palMOHANBHBIM U JEHCTBUTEIbHBIM
IIOKA3aTEJIEM.
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Buabl yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKyuier
HPeHMeT;ii)(F 0 B3aHMO/IeiCTBHH C 0
pesyapTaTa/ ROABI NnpenogaBarTeaeM KOHTPOJI
KOMIIeTeHIHii, CamocTo
|
¢opmuposanuio HaunmeHnoBaHue pa3jeiioB, TeM ATEJIbHA
KOTOPBIX (HammeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
CIoCco0CTBYET 6 OBaHHE
IJEMECHT MPOrpaMMbl .JIeK].[I/I L L pa OTa’ OILICHOYH
U, yac | 3aHaTHs/ qac
OK, Yac oro
YPOIs, CpencTB
a)
1) OK 1-5 Tema 2. CrenenHasi pyHKIusi - 6 - YcTHbIi
2) ompoc.
3) IIpakTnueckoe 3ansaTue 6. Crenennas GyHKIMs, ee cBoicTBa. ['paduk cTenenHoit Pemenue
5) ¢dbyaKIMN. B3anMHo oOpaTHbie QYHKITUH. MPaKkTU4
20) IIpakTnyeckoe 3ansaTHe 7. PABHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA €CKUX
21) 3ajad.
22)
32)
33) IIpakTuyeckoe 3ansatue 8. MpparnmoHaipHbie ypaBHEHUs. VppanroHaIbHbIE
HEpaBEHCTBA.
Tema 3. [loka3zaTeabHas GyHKIUSA - 6 - Pemenue
Ipakrunyeckoe 3ansaTue 9. [lokazarenpHas pyHKIus, e¢ cBoicTBa. I'padux MIPaKTUY
MOKa3aTeIbHOU KIIUH. €CKUX
1) OKI5 ymxn
3azad.
2)
gg IIpakTnueckoe 3ansatue 10. [TokazatensHble ypaBHeHUs. [loka3zaTenbHbIE HEPABEHCTBA.
19)
21)
22) IIpakTuueckoe 3ansatue 10. [TokazatensHbie ypaBHeHUs. [loka3zaTenbHbIE HEPABEHCTBA.
32)
33)
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Homep
IIpeamerHoro

pe3yabrara/
Koasl
KOMIIeTeHIHiA,
¢opmuposanuio
KOTOPBIX
CIocooCcTBYeT
3J1eMEHT
NPOrpaMMBbI

1) |OKI1-5
2)

3)

5)
20)
21)
22)
32)
33)

1) OK 1-5
20)
21)
32)
33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aHMO/1eliCTBUM C 0
npenojaBarejieM Canmocro | KOHTPOI
HanmenoBanmue pa3jiesioB, TeM SITeJIbHA i
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (Haumen
Jlekuu ecKme pabora, OBamme
U, yac | 3aHaTHs/ qac i
oro
YPOK, 4ac e
a)
Tema 4. Jlorapupmuyeckas GyHkuus - 8 2 YcTHbBII
IIpakTnueckoe 3ansatue 12. Jlorapudmer. [lonstue norapudma. CoiicTBa morapu@mos. orpoc.
Pemenue
MPAKTUY
IIpakTnueckoe 3ansaTue 13. Jlorapupmuueckas Gpynkuus. CoicTBa TorapupmMuieckon ECKHX
¢yaknun. ['paduk morapudmudeckoit GyHKIUH. 3ayau.
IIpakTnueckoe 3ansaTue 14. Jlorapudpmuueckre ypaBHeHuss. MeTobl petieHus
Jorapu(MHUUECKUX YpaBHEHUH.
IpakTuyeckoe 3ansaTue 15. Jlorapupmuyeckue HepaBeHCTBA. METObI PEIICHUS
norapu(MIUUECKUX HEPABEHCTB.
Tema 5. Tpuronomerpuueckue GpopmyJibl - 8 - Pemenue
IIpakTuyeckoe 3ansaTue 16. Pajnannas mepa yria. [IoBopoT Touku BOKpyT Hadaia MPAKTUY
koopauHat. KoopanHatel TOUkM OKpy:kHOCTH. OTipeieieHre CUHYyca, KOCUHYyca U €CKHX
TaHTeHca yria. 3HaKu CUHYCa, KOCUHYCa U TaHTeHCa yriia. 3aBUCUMOCTb MEXTY 3azay.
CUHYCOM, KOCUHYCOM M TAHT€HCOM OJIHOTO U TOTO K€ yIJa.
IIpakTnueckoe 3ausaTue 17. Tpuronomerpuueckue ToxaecTsa. CrocoObl
JI0Ka3aTeNbCcTBa TOKAECTB. [IpeoOpa3oBaHme TOKIECTB.
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Homep
IIpeamerHoro

pe3yabrara/
Koasl
KOMIIeTeHIHiA,
¢opmupoBanuio
KOTOPBIX
CIocooCcTBYeT
3J1eMEHT
NPOrpaMMBbI

1) |OK 1-5
3)
6)
20)
21)
32)
33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aUMO/IeliCTBHH C 0
npenojaBareyiemM Canmocro | KOHTPOI
HaumeHnoBaHue pa3aesios, TeM AITeJIbHA "
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (;l::r;:
Jlexkuu ecKHe pabora,
U, 4yac | 3aHATHs/ yac OUCHOHH
oro
YPOK, 4ac e
a)
IIpakTnuyeckoe 3ansaTHe 18. Cunyc, KOCUHYC U TaHT'€HC YIrioB. @OPMYIIbI CIOKEHUS.
CuHyc, KOCUHYC M TaHT€HC JBOMHOTO yria. @opmynbl TBOWHOTO yria.
IIpakTnueckoe 3anaTHe 19. CuHyC, KOCUHYC U TaHI'€HC ITOJIOBUHHOTO yriia. Dopmysibl
npuseneHusd. Cymma 1 pa3HOCTb cuHycoB. CymMMa M pa3HOCTh KOCUHYCOB.

Tema 6. Tpuronomerpuyeckue ypapHeHHsl 1 HEPaBEeHCTBA - 10 2 YcrHbri
IIpakTunueckoe 3ansaTue 20. [Ipocreiinme TpuroHoMeTpu4eCcKrUe ypaBHEHUs COS X = a. OIpocC.
Apkkocunyc uucna. Pemenre ypaBHeHNI BUIA: COSX=Aa. Pemenne

IIPaKTUY
€CKHUX
IpakTuueckoe 3ansitue 21. [Ipocreiiine TPUroHOMETPUIECKUE YpaBHEHU SiN X = a. 3ajay.

Apxkcunyc uyncna. Pemenne ypaBHeHuit Bua: Sinx=a.

IpakTuyeckoe 3ausaTue 22. [Ipocreiimme TpuroHOMeTpUIecKre ypaBHeHus tg X = a.
ApkranreHc uncina. Pemenue ypaBHeHni Buja: tgx=a.

IIpakTnueckoe 3ansaTHe 23. PemeHne TPUroHOMETPUYECKUX YPaBHEHHM CBOJAIINXCS, K
KBaJpaTHbIM, 3aMEHA IEPEMEHHBIX.

IMpakTuueckoe 3ansitue 24. Ypasaenue asinx+bcosx=0. YpaBHeHus, penraemole
Pa3oKEHNEM JIEBOH YaCTH HA MHOKUTEITH.

IIpakTnyeckoe 3ansTHe 25. TPUroHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM pPEIICHUS.

Pemenuie TpuroHOMETpUYECKUX HEPABEHCTB PA3IMYHBIMU CIIOCO0aMU
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Buabl yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKyuier
MpexmerHoro B3aHMMOAEHCTBHH C 0
e npenojaBarejieM Canmocro | KOHTPOI
Komer HanmenoBanmue pa3jiesioB, TeM SITeJIbHA i
S Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu A (LR
(bopmupoBanuio OBaHHUe
KOTOPBIX Jlekuu ecKme pabora, -
CIoCcoGCTBYET U, yac | 3aHATUA/ qac oro
3JIEMEHT YPOK, yac
TMpOrpaMmmsbI Cpeacrs
a)
1) OK 1-5 Tema 7. Tpuronomerpuyeckne pyHKIHH - 4 YcTHbIi
2) IpakTuyeckoe 3ansTue 26. O61aCTh ONPENEICHUS U MHOKECTBO 3HAUCHHI OIpoc.
4) TPUTOHOMETpHUECKUX (PYHKUUN. HeTHOCTh, HEUETHOCTb, NIEPUOJUUHOCTh Pemenue
5) TPUTOHOMETPHUYECKUX (DYHKIINH. MIpaKTU4
20) €CKHX
22) 3ajad.
gg; HpaKTI/I‘IECKf)e 3ansaTue 27. CBolicTBa PyHKIIMN y=COSX U ee rpaduk. CBorcTBa BZI:P(I?H
¢bynkuun y=sinx u ee rpa¢uk. CoiictBa pyHnkuuu y=tgX u ee rpapux. O6paTHble W3
TPUTOHOMETPHUYECKHE (DYHKITHH.
1) OK 1-5 Tema 8. IlpousBoanas - 6 VYcrHbli
2) IIpakTnueckoe 3ansaTue 28. [Ipoussonnas. [Iponssoanas creneHHoi GyHKINN. orpoc.
4) ITpaBuna quddepeHunpoBaHus. Tectupo
22) BaHHE
24) Pemenue
32) IIpakTnuyeckoe 3ansitue 29. [pon3BoHbIe IeMeHTapHbBIX QyHKIUH. [IponsBoaHas HpaKTH4
33) cinoxHoi ¢yHkiuu. [IpousBoiHas BTOporo nopsjaka. eCKUX
3azad.
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Buabi yueOHol padoThI DopMbI
Homep PaGora Bo TeKyLer
Ipeamernoro B3aUMOJEHCTBUH C 0
Ty npenojaBareyiemM Camocto | KOHTPOI
|
Komer HaumeHnoBaHue pa3aesios, TeM AITeJIbHA
KOMIIETeH U, (HauMeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
¢opmuposanuio OBaHHe
KOTOPBIX Jlekun ecKue pabora,
OLICHOYH
CIoCcoGCTBYET U, yac | 3aHsATUA/ qac P
3JIEMEHT ypOK, qgac
TMpOrpaMmmsbI CpeacrTs
a)
Ipakrunyeckoe 3ausaTue 30. ['eomeTpruecKuii CMbICI TPOU3BOIHOM. Otuer
o
IIPaKTUY
€CKUM
pabotam
Tema 9. [IpuMeHeHUe MPOU3BOAHOI K HCCJIe0BAHUIO PYHKIUI - 10 Pewenne
1) |OK 1-5 | llpakTuyeckoe 3ansitue 31. Bo3pactanue u yobiBanue GpyHKIUHU PaKTU4
4) €CKUX
22) 3a71a4.
24) IIpakTuyeckoe 3ansaTue 32. IKCTPEMYMbI PYHKIINH BoimonH
32) CHHE
33) N W3
IIpakTnueckoe 3ansitue 33. [lpumeHeHne NPoU3BOAHOM K MOCTPOEHUIO TpapUKOB
GyHKIHN.
IIpakTuyeckoe 3ansaTue 34. Hanbounbiiee 1 HauMeHbIIIee 3HAYCHUS (PYHKIIMH
IIpakTuyeckoe 3ansaTue 35. BemykinocTs rpaduka GyHKINN, TOUYKH TIepernoa.
IpakTuyeckoe 3ansaTue 36. [loaroToBka K KOHTPOJILHOM padoTe
\ UTOI'O 3a 1 cemecTp - 66 4
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Buab1 yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKylier
Mpexmernoro B3aHNMOAEHCTBHH C 0
s npenojaBaTeiemM Canmocro | KOHTPOI
|
Komer HanmenoBanmue pa3jiesioB, TeM SITeJIbHA
S Copep:xkanue y4eOHOT0 MaTepUaJia IIpak | (Hanven
(opmupoBanuio aep y P I paKkTid 6 OBaHHe
eKIHn ecKHue abora
KOTOPBIX 1 p ? OIICHOYH
CIoCcoGCeTByeT U, yac | 3aHsATHUA/ qac oro
3JIEMEHT YPOK, yac
HpoOrpamMmsl CpeacTB
a)
2 cemecTp
Paznen 1. Anredpa u HayaJia aHau3a (MPoJ0JLKeHE)
2) OK 1-5 Tema 10. [IepBooGpa3nas - 10 2 YcrHbII
4) PR orpoc
22) IIpakTnueckoe 3ansaTue 1. IleppooOpaznas. [lnomans KpuBOJIMHENHON Tpaneuuu U TecTbo
24) WHTerpaJl. BEIYKClIeHne HHTETrpaioB. . ep
> BaHH
32) IIpakTuyeckoe 3ansaTHE 2. BEIUnciIeHNe HHTETpAIOB. BeIuncieHrne Tuionaei ¢ Pewmenme
MTOMOIIBI0 UHTETPAJIOB.
33) - paKTHY
IMpakTuyeckoe 3ansaTue 3. [[puMeHeHNE TPON3BOIHON M HHTETpajia K PEIICHUIO CCKIIX
MIPAKTUYECKHX 3a]1a4
T 1K 3a/ay.
M . KommiiekcHble un -
1) OK 1-5 ema OMILJIEKCHBbIE YHCJIa 4 2
25)
32) I[pakTuyeckoe 3ansitue 4. KOMIJIEKCHOE YUCIIO, COMPSHKEHHBIE KOMITJIEKCHBIE YHCIIA,
33) MOJYJIb U QpTYMEHT KOMIUIEKCHOTO YHclia, popMa 3alTUCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUTOHOMETPUYECKAsl U anredpanyeckas)
IIpakTuyeckoe 3ansaTue 5. ApupmMerndyeckue TeHCTBUS C KOMIUIEKCHBIMH YUCIIAMU;
MIPUMEPHI HCII0JIb30BAHMSI KOMITJIEKCHBIX YHCEN - 4 2
1) OK 1-5 Tema 12. MuoxectBa. I'padbi
16)
17 IIpakTHyeckoe 3ansitue 6. MHOXXECTBO, MOAMHOKECTBO, ONEPALIUH HAJlT MHOKECTBAMMU.
32) .
33) IIpakTuyeckoe 3ansatue 7. ['pad, cBsa3HBIN Tpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH
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Buabl yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKyuier
IpeamerHoro B3aUMOJEHCTBUH C 0
pesyabrara/ npenojaBareieM CaMocTo Konzpon
Lo HaumeHnoBaHue pa3aesios, TeM AITeJIbHA e
KOMIIETCHIINH
quMHPOB:Hm’O Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | OBAHHE
Jlexkuu ecKHe abdora
KOTOPbIX 1 p ? OIICHOYH
CIoCcoGCTBYET U, yac | 3aHATUA/ qac oro
3JIEMEHT YPOK, yac
TMpOrpaMmmsbI Cpeacrs
a)
1) |OK1-5 Tema 13. DjieMeHTbI KOMOMHATOPUKH - 8 4 VYcTHbIN
8) Ipakruyeckoe 3ausarue 8. [Ipasuno npoussenenus. [lepectanosku. Pazmemenus onpoc
16) - o C . 5 H Pemenne
18) pakTH4eckoe 3aHsATHe 9. CoueraHus U Ux cBoicTBa. bunom HproToHa. NpaKTHY
32) €CKHX
33) 3ajad.
Tema 14. DieMeHTHI TeOpHHU BeposiTHOCTeH. CTaTHCTHKA - 8 2 Pemenue
7 OK 1-5 IIpakTunuyeckoe 3ansitue 10. CoObiTus. KomOuHaIus coObITHHA. IIPaKTUY
1 6)) [IpotuBononoxxHoecoOsiTEe. BeposTHOCTH coObITHS. Clio’KeHNE BEPOATHOCTEN €CKHX
18) IIpakTnueckoe 3anaTue 11. HezaBucumble coObITHS. Y MHOXKEHUE BEPOATHOCTEH 3anar.
;gg CraTtuctuueckas BEpOSITHOCTb
27) IIpakTnueckoe 3ansiTue 12. Cnyyaiinele BennuuHbl. Pemenue 3a1ad no teme
32) «Cratuctuka»
33)
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Buabl yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKyuier
MpexmerHoro B3aHNMO/IEHCTBHH C 0
pesyabTara/ npenojaBarejieM Canmocro | KOHTPOI
|
Komer HanmenoBanmue pa3jiesioB, TeM SITeJIbHA
KOMIIeTeH LM, (HauMeH
T A Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | OBAHHE
S Jlexknu ecKHe pabora, ——
CIoCcoGCTBYET U, yac | 3aHATUA/ qac oro
3JIEMEHT YPOK, yac
TMpOrpaMmmsbI Cpeacrs
a)
Pa3nen 2. 'eomeTpust
1) OK 1-5 Tema 15. BBenenne B crepeomerpuio. [lapaienbHOCTh NPSAMBIX M IIOCKOCTEM - 8 8 YcrHbli
2) IIK 3.1 |[[IpodeccuoHaTILHO-OPHEHTHPOBAHHBIE MPAKTUYECKHE 3aJaHNS 110 TeMe. orpoc
9) 1. Co3nanue mpoekTa ceTeBoil HHDPACTPYKTYphl KaOWHETa HHPOPMATHKHU. Pemenue
12) 2. Co3nmanue yepTexa ceTeBON MHPPACTPYKTYPHI. MpaKkTU4
14) 3. Odopmaenue nmpoekTa ¢ ucrnoiab3oBanrem TpedoBanuii [[OCT 8.417. EeCKUX
15) 3ajad.
28) IpakTHyeckoe 3ansaTHe 9. [IpodeccroHanTbHO-OPHEHTUPOBAHHBIC TPAKTUYESCKHIE 3aaHUS. BhIHONH
29) [TpoexTupoBanue ceTeBoit HHOPACTPYKTYPHI U 0GOPMIICHUE TOKYMEHTAIUH. I
30) na3
32) IpakTuyeckoe 3ansaTue 10. [Ipenmer crepeomMeTpun. AKCHOMBI CTEPEOMETPHH.
33) Hekortopsie cnenctBus u3 akcuom.llapanienbHbie mpsiMble B IPOCTPAHCTBE

IIpakTnueckoe 3ansiTue 11. [TapamienbHOCTb MPSIMOI U TIOCKOCTH

IIpakTnyeckoe 3ansaTue 12, CxpenmBaronuecs nmpsMbie. YTIIbI ¢ COHAPABICHHBIMA
CTOPOHaMU. YTOJI MEXY MPSMBIMH.

IIpakTnueckoe 3ansaTue 13. [lapamiensHocTs iockocTeil. CBOMCTBA MapanienbHbIX
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Homep
IIpeamerHoro

pe3yabrara/
Koasl
KOMIIeTeHIHiA,
¢opmuposanuio
KOTOPBIX
CIocooCcTBYeT
3J1eMEHT
NPOrpaMMBbI

1) | OK1-5
2)
9)
12)
13)
14)
15)
28)
29)
30)
32)
33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aHMO/1eliCTBUM C 0
npenojaBarejieM KOHTPOJI
petion Camocro ﬂp
HaumeHoBaHue pa3aesioB, TeM ATeJIbHA e
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | OBAHHE
Jlexkuu ecKHe pabora,
OLIEHOYH
U, yac | 3aHaTHs/ qac
OK, 4ac oro
Ypox, cpeacTB
a)
IJTOCKOCTEM.
IIpakTuyeckoe 3ansaTue 14. Terparap.
IIpakTuyeckoe 3ansaTue 15. [Tapamnenenumne.
IIpakTuyeckoe 3ansaTHe 16. 3a1aun Ha TOCTPOCHUE CCUCHUH.
IIpakTnyeckoe 3ansaTue 17. CoiicTBa mapanienenumnea.
Tema 16. IlepnieHAUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI - 20 6 YcTHbIH
i}
IMpakTuyeckoe 3ansaTue 18. [leprnieHuKyIIpHBIC IPSIMBIE B IPOCTPAHCTBE. ; poc
elIeHue
IIpakTuueckoe 3ansaTue 19. [Ipu3Hak nepneHAUKYISIPHOCTH MPSMOU U TIIOCKOCTH. TIpaKTHY
IMpakTuueckoe 3ausTue 20. Teopema o PSIMOH, MEPIIEHAUKYIIAPHON K IIIOCKOCTH. CCKnX
3ajad.
IIpakTuyeckoe 3ansaTue 21. PaccTossHre OT TOYKHU J0 TUIOCKOCTH. Teopema o Tpex BhIHONH
MePIEHIUKYISIpax. cHIE
IIpakTyeckoe 3ansiTHe 22. YTroia MeXy IPSIMOM U TNIOCKOCTBIO nas

IpakTuyeckoe 3ansaTue 23. Pemenne 3a1a4y

IIpakTuyeckoe 3ansiTue 24. JIByrpanHblil yroia

IpakTuyeckoe 3ansTue 25. [Ipr3HAK MEPIEHAUKYISIPHOCTH IBYX IIOCKOCTEH.
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Buabl yueOHoii padoThI dopmbl
Homep Pab6ora BO TeKyuier
Ipeamernoro B3aMMO/IeCTBHH C 0
pesyabTara/ npenogaBareyiemM Camocro | KOHTPOT
|
Lo HaumeHnoBaHue pa3aesios, TeM AITeJIbHA
KOMIIeTeH U, (HauMeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
¢opmMupoBannio OBaHUe
KOTOPBIX Jlexkuu ecKme pabora, -
CIoCcoGCTBYET U, yac | 3aHaTHs/ qac oro
3JIEMEHT YPOK, yac
TMpOrpaMmmsbI Cpeacrs
a)
IIpakTuyeckoe 3ansaTue 26. [IpsMOyroasHBIN MapayIeICIUTIET
IMpakTuyeckoe 3ansaTue 27. [loHsiTHE MHOTOTPAaHHHUKA
IIpakTuyeckoe 3ansaTue 28. [Ipusma. [lomranp MoBepXHOCTH MPU3MBI
IIpakTuyeckoe 3ansaTue 29. [Tupamumga
IpakTuyeckoe 3ansaTue 30. [IpaBunsHas nmupamua. Permenne 3amad.
IIpakTnueckoe 3anaTue 31. YceuenHas nupamuzaa. [lnomane NOBEpXHOCTH YCEUSCHHOM
MMUPAMU/IBI.
IIpakTnueckoe 3ansaTue 32. Cummerpus B npoctpancTse. [loHATHE TPaBUIILHOTO
MHOT'OTPaHHUKA.
1) OK 1-5 Tema 17. BekTOpBI B IPOCTPAHCTBE - 4 2 YcrHbii
2) IpakTuyeckoe 3ansitue 33. [lonsTue BekTopa B npocTpancTBe Cll0KEHUE U BBIYUTAHUE onpoc
12) BEKTOPOB. YMHOXEHHE BEKTOpa Ha u4wucio. [loHsATHE KoMIaJaHApHBIX BEKTOPOB. Pemenue
13) PaznosxeHnue BekTOpa 1o TpeM HEKOMILIAHAPHBIM BEKTOPaM. MPaKkTH4
14) €CKUX
15) 3aja4.
28)
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Howmep Buabl yueOHoii padoThI ®opMmbI
Ilpeamernoro PaGora BO TeKyuier
pesyabTata/ B3aHMO/1eliCTBUM C 0
npenogaBareyiemM KOHTPO.JI
KOM]IICe(;HelI’lIImﬁ, . : EARLETT ﬂp
dbopmuEpoBaKHI0 HanmenoBanmue pa3jiesioB, TeM SITeJIbHA e
KOTOPBIX Copep:xkanue y4eOHOT0O MaTepUaJia IpakTnu A OBAHHE
crnoco6cTByeT Jlexknu ecKHe pabora, PU——
AEIEET U, yac | 3aHaTHs/ qac
MPOrpaMMmbl YPOK, gac oro
CpeacTB
a)
29) IIpakTuyeckoe 3ausitue 34. Ilpocreiimme 3amauyd B KoOpAWHATaX. YTOI MEXIY
30) BekTopamu. CKaJspHOE NpPOU3BEJIeHUE BEKTOpPOB. (OCHOBHBIE CBOICTBA CKaJISPHOTO
31) Mpou3BeieHUs. BrluncieHue yrioB Mex1y NPsSMbIMU U IJIOCKOCTSIMU
32)
33)
Tema 18. Hlnauuap, KoHyc, map - 8 4 YcTHbIi
IIpakTnueckoe 3ansTue 35. [lonarue mumHapa. [1nomans TOBEpXHOCTH IUITUHAPA onpoc
1) OK 1-5 Perienune
10) MPaKTHY
11) IIpakTnuyeckoe 3ansaTue 36. [Tonsarue konyca. [lnomaae NOBEpXHOCTH KOHYCA. €CKHUX
12) VYceueHnnslil KoHyc. [1nomans NOBEpXHOCTH YCEYEHHOTO KOHYCa. 3aJ1a4.
14)
15)
28) IpakTuyeckoe 3ansatue 37. [lonstue chepnl. YpaBuenue chepsl. Bzaumuoe
29) pacnosnoxxeHue cepsl U MIOCKOCTH.
30)
21233 IIpakTuueckoe 3ansaTue 38. [lonstue mapa. [Inomans cheps! u mapa. Pemenue 3amay.




Buabl yueOHoii padboThI Dopmbl
Homep PaGora Bo TeKyIer
MpexmerHoro B3aHNMO/AEHCTBHH C 0
pe3yJabrara/ npenoaaBarTejieM . KOHTPOJI
Kot HaumeHoBaHue pa3aesioB, TeM ATEeJbLHA i
KOMIIETEHLHI, (HauMeH
O DR Conep:xanue yueOHOro MaTepuaJia IMpakTuy | OBANIe
KOTOPBIX Jleknu ecKue paodora, e —
CI0CO0CTBYeT H, Yac | 3aHATHS/ yac oro
3JIEMEHT ypOK, gac
NpPOrpaMMbl Cpeacrs
a)
1) OK 1-5 Tema 19. O0BEMBI TEI - 6 2 Pemenue
12) MPAKTUY
14) IMpakTuyeckoe 3ansaTue 39. O0beM npsaMoit mpu3mbl. OObEM HAKJIOHHOU ITPU3MBI. eCKHX
15) IIpakTuueckoe 3ansaTue 40. O6beM muuHApa. O6BEM MHPAMUIBI 3a7ad.
28)
29)
30) IIpakTnueckoe 3anaTue 41. O6beM konyca. O0beM mapa.
31)
32)
IpakTuyeckoe 3ansiTue 42. O6GbEM MAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO
cektopa. [Imomans cdepsr.
HUTOI'O 3a 2 cemecTp 80 34
BCEI'O - 146 38




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue yqe6H0r0 napeaMeTa COMMPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIICBACMOCTU U

MIPOMEKYTOUHOM aTTecTaluei 00y4yaromuxcs.

@opMbI M KPUTEPHHU TEKYLIETr0 KOHTPOJIS yCHEeBAEMOCTH
(TexHosornveckasi kaprta ajs cryaearoB OUHOU ®OPMbI OBYYEHMUSA)

@DopMBbI TEKYIIET0 KOHTPOJIS KonuuecTBo KonuuectBo Makc. BO3M.
KOHTPOJIBHBIX | OaJUTOB 3a 1 KOHTpP. | KOJI-BO OAJIJIOB
TOYCK TOUKY
1 cemecTp
Pemienue 3a1a4 Ha MPaKTHYECKUX 36 1 36
3aHATHUSIX
JlomaniHue WHAWBHIYAIbHbIC 33 JaHHs 3 13 39
VYcTHBIN onpoc 5 3 15
TectupoBanue 2 5 10
Hroro no 100 6an10B
AUCHHITAHE
2 cemecTp
Pemrenue 3a1ay Ha TPaKTUYECKUX 42 1 42
3aHSITHSIX
JlomaiiHue WHIWBUAYaTbHBIC 3adaHUS 3 10 30
YCTHBIN 0ompoc 6 3 18
TecTupoBanue 2 5 10
Hroro no 100 6an10B
TUCHUTLINHE

IIkaja oueHKH pe3yIbTATOB OCBOEHUSI Y4eOHOI0 peaMeTa, cpopMUPOBAHHOCTH
pe3yJibTaToB 00y4eHHs

®opma Ycaosus IITkanbl OLEHKH YPOBHS .
IIIkana oleHKH YPOBHS 0CBOCHHS Y4eOHOM
NPOBeAeHUs J0IyCKa copmupoBaHHOCTH I
TMPOMEKYTOYH pe3yabTaToB 00y4eHHs P
O aTTeCcTAluH YposHeBas mkana | 100 6anpHas 100 6anpHas 5-0ampHas mKana, Heau( GepeHI
OLIEHKHU mkana, % mkana, % HUpOBaHHas
KOMIIETeHIUH i bepeHIpoBaHHa OLIeHKa
s OlleHKa/0aut
Kontpomibnas JIOTIOPOTrOBBII HIDKE 601 HIDKe 61 «HEYIOBIETBOPUTE HE 3a4TEHO
pabota(mno JTBHOY / 2
pe3yabTaTaM
HaKOIIUTCJIIBHOI'O
pelTHHra Uau B
dopme TTOPOTOBEII 61-85,9 61-69,9 «YIOBJICTBOPHUTEIIH 3a4TEHO
KOMIIBIOTEPHOTO JOIyCKAIOTCS wo» /3
TECTUPOBAHMS)
BCC CTY/ICHTBI 70-85,9 «xopomioy / 4 334TEHO
Ox3ameH (110
pe3yJbTaTam
HAKOIIUTCIIbHOTO
peifTuHra wm B MTOBBIIIEHHBIN 86-100 86-100 «OTIHYHOY / 5 3a4TEHO
hopme
KOMITBIOTEPHOI'O
TECTUPOBAHHS)




5. METOAWYECKUE VKA3AHUS JUISS OBYYAIOINUXCSA MO OCBOEHHWIO
TACIATLITAHBI

5.1. OO0mme MeToAUYeCKHMEe PEKOMEHJAIMN MO OCBOEHHMI0O Y4YeOHOrO mpeaMeTa,
o0pa3oBaTejibHbIE TEXHOJOTHH

Y4eOHbIE TpeaMeT peau3yercsi IOCPEJICTBOM MPOBEACHUS KOHTAKTHOM paboThl ¢
oOyyaromuMucs:  (BKJIIOYasi MPOBEIEHHE TEKYLIEro KOHTPOJI YCIIEBAEMOCTH) M IMPOMEXYTOUHOMH
aTTeCcTalluu.

KonrtakTHas paboTra MOKeT ObITh ayAMTOPHOW, BHEAYIAUTOPHOM, a TakKe IPOBOJUTHCSA B
ANEKTPOHHOU WH(POPMAIMOHHO-00pa3oBarenbHOl cpene yHuBepcurera (manee - DUOC).B cmygae
IIPOBE/ICHUS YacTU KOHTAKTHOH paboTel nmo aucuuiuinHe B OMIOC (B COOTBETCTBUM C PACHUCAHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHBaJIeHTHA ayIUTOPHOM padoTe.

[IpenoaBanve NTUCLUILIMHBI BEJETCA C MPUMEHEHUEM CIEAYIOIIMX BUJOB 00pa3oBaTeIbHbBIX
TEXHOJIOTHIA:

-0aJIIIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DJICKTPOHHOE OOyUYCHHE;

- pa300p KOHKPETHBIX CUTYAIUH.

Jisi OlleHKHM 3HAHWW, YMEHWH, HAaBBIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHLMH IO
JIUCLUUIUIMHE TpUMEHseTcsl OalsIbHO-PEeHTHUHIOBass CUCTEMa KOHTPOJS M OLIEHKH YCIIEBa€MOCTH
CTYIEHTOB. B OCHOBY OalsIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI HMPHUHLIMUIIBI, B COOTBETCTBHU C
KOTOpbIMH ()OPMUpPOBaHHE PpEHTHHIA CTyIEHTa OCYILECTBISETCS B XOJl€ TEKYLIEro KOHTPOJIS
ycrieBaeMocTi. MakcumalibHOE KoJmaecTBo OamioB B cemectpe — 100.

[To wrtoram Tekymeil ycreBaeMOCTH CTYIAEHTY MOXXET ObIThb BBICTABJICHA OLIGHKA I10
IIPOMEXYTOUHOM aTTecTalil B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMmecTp Oamamu. CTyneHTam,
HaOpaBIIUM B XOJIe TEKYLIEro KOHTPOJS YCHEBAaeMOCTH MO aucuuiuinHe ot 61 mo 100 GamioB u
BBHIMIOJIHUBIINM BCE O0Os3aTEeNbHBIC BUABI 3aIUIAHWPOBAHHBIX YYEOHBIX 3aHSATHHA, IO PEHICHUIO
npenojiaBatenss 0e3 MPOXOXKIEHUS TMPOMEXYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBHUH CO IIKAJION OLIEHKU PE3yIbTaTOB OCBOCHUS JTUCIIUIUIMHBI.

Pesynbrar 00y4eHusi cuuTaercs C(POPMHPOBAHHBLIM (NOBBIIICHHBI YPOBEHb), €CIIH
TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJHOCTBIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
HCYUEpIIbIBAIOIE, IOCIEA0BATEIbHO, YETKO U JIOTHUECKHM CTPOMHO H3/araeT y4eOHBIH Marepual,
cBOOOJIHO CHpaBiseTcss C 3aJadyaMu, BONPOCAMHM U JPYTMMH BHJAMU 3aJaHuil, TpeOyrommx
IIPUMEHEHHsI 3HAHUM, UCIOJB3YET B OTBETE JONOJIHUTEIBHBIM MaTepual; BCe INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYIEHT CIIOCOOEH aHAJM3UPOBaTh IOJIYYEHHBbIE PE3YJNbTaThl; MPOSBISET
CaMOCTOSITEJIbHOCTh MPU BBIOJHEHUH 33JaHHM, KaueCTBO MX BBIIOJHEHHUS OLIEHEHO YMCIOM OasioB
or 86 1o 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YyIbTAaTOB
oOy4eHwus.

Pesyibrar o00y4eHust cumrTaercsi CcQOPMHMPOBAHHBIM (IIOPOroOBBLIH YPOBEHb), €CIH
TEOPETUYECKOE COJEp’KaHHUE Kypca OCBOCHO IOJHOCTHIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
MOCJIeI0BaTeNbHO, YETKO M JIOTMUECKH CTPOMHO u3Jaraer y4eOHBIH MaTepuall; CIpaBiseTcs C
3ajladyaMM, BOMpPOCAMM W JPYrUMH BHJIaMU 3aJaHuil, TpeOyloIlWX MpUMEHEHHUs 3HaHW; Bce
NpeIyCMOTpEeHHbIE pabouell yueOHOM mporpamMMoil 3afaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
MIPOSABIIIET CAMOCTOSITENIBHOCTh IPU BBINOJHEHMM 3aJaHUN, KadyeCTBO MX BBIIOJHEHUS OLIEHEHO
gucioM 6amioB oT 61 1o 85,9, 4yTO COOTBETCTBYET MOPOTOBOMY YpPOBHIO CHOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cumrTaercsi Hec)OPMHMPOBAHHBIM, €CJIM CTYIEHT NPU BBINOJHEHUH
3aJJaHUil He JEMOHCTPUPYET 3HAHMHM yuyeOHOro Marepuana, JONYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYyJHEHUSIMU BBINOJHIET 3a/JaHus, HE JAEMOHCTPUPYET HEOOXOJUMBIX YMEHUH,
Ka4yecTBO BBINIOJHEHHBIX 33/1aHUIl HE COOTBETCTBYET YCTAHOBJIIEHHBIM TpeOOBaHHIM, KadeCTBO HX
BBINOJIHEHUS OLIEHEHO YMCIIOM 0auIoB HUXkeE 61, 4TO COOTBETCTBYET JONIOPOTrOBOMY YPOBHIO.
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5.2. MeToauyeckue yKa3aHHs M0 CAMOCTOSITE/ILHOI padoTe 00y4aruuxcs

CamocrostenpHas pabora obOecredunBaeT TOATOTOBKY OOyYaroIierocss 3a04Hoil  (opMbl
o0y4eHMs K ayJAUTOPHBIM 3aHATHSAM M MEPOIPUATHAM TEKYILEro KOHTPOJS M MPOMEXYTOYHOH
aTTeCTallUU MO M3Y4aeMOW TUCIMIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSIBISIOTCS B aKTUBHOCTH
o0yyaroIerocsi Ha 3aHATHSX M B KayeCTBE BBIIOJIHEHHBIX NPAKTUYECKUX 3aJaHUM U ApYyrux ¢Gopm
TEKYIETO KOHTPOJIS.

[Ipy BBIMONHEHMM 3aJaHUN A CaMOCTOSITEIbHOM paboThl PEKOMEHIYyeTCsl MpopadoTKa
MaTepHUasoB JEKIMH 10 KaXJI0M IPONUJECHHON TeMe, a TAK)KEe N3y4YeHUE PEKOMEHAYEMOH JINTEPaTypBhl,
npeacrasieHHou B Paznene 6.

B mnpomecce camocroaTenbHON pabOThl NpU HM3YYEHWH TUCHUIUIMHBI CTYAEHTBI MOTYT
UCIOJb30BaTh B CIELUAIN3UPOBAHHBIX AYIUTOPHUAX IJI CAMOCTOSITENBHOW PAabOTHI KOMIIBIOTEPHI,
o0ecreynBamIIeMy JOCTYI K MPOrPaMMHOMY OOECIEUYEHHUIO, HEOOXOAMMOMY JUIS HW3YyYeHUS
JUCLUIUIMHBL, a TAKKE IOCTYI Yepe3 NH(POPMALMOHHO-TEIEKOMMYHUKALMOHHYIO ceTh «MHTepHeT» K
ANEKTPOHHON HH(pOpMaIMOHHO-00pa3oBarenbHON cpeae yHuBepcutera (OUOC) U 21€KTpOHHOM
oubmuoreunoit cucreme (OBC), rIe B 3IEKTPOHHOM BHJE pAaCIOJiararoTcsi ydyeOHble W y4eOHO-
METOAMYECKHE MaTepUaIIbl, KOTOPBIE MOTYT OBITh MCIIOJIb30BAHBI JJISI CAMOCTOSITEIIHHON paboThl TIPU
W3YYEHUH JUCLUIUIMHBL.

Jns  oOydarommxcsi 1o 3a04HON (Gopme OOydeHHsS CaMOCTOSITeNIbHas padora sBISETCS
OCHOBHBIM BHJIOM y4€OHOM NesTEIbHOCTH.
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6. VUYEBHO-METOJIWYECKOE W WH®OPMALMOHHOE OBECIIEYEHUE
TACIATLITAHBI

6.1. IlepeyeHb OCHOBHOW M JOMOJHHUTEJbHOW y4eOHOW JIUTEPATYpPbl, HEOOXOAUMON IJIs1
OCBOEHUS TUCHHILIMHBI
OcHoBHasi IuTEeparypa:

1. AnreOpa u Hadana MmaTemarndeckoro ananusa. 10-11 knaccel. ba3oBslii 1 yriayOeHHBIH YPOBEHB :
yueOnuk / 1. A. Ammmos, 1O. M. Konsrun, M. B. TkaueBa [u ap.]. - 3-¢ u3a. - MockBa :
[Tpocsemenne, 2016. - 463 c. : un. - (PI'OC. Maremaruka. Anredpa U Hayajga MaTeMaTHYECKOTO
aHanu3a, reomerpus). - Ilpmn. - Ilpeam. ykas. - ISBN 978-5-09-037071-4 : 714-00. - Tekct :
HEINOCPEICTBEHHBIMN.

2. 'eometpusa. 10-11 xmaccel. ba3oBblii U npoduibHBIE ypoBHH @ yueb. ansi o0meoOpaszoBart.
yupexaenuit / JI. C. AranacsH, B. @. byrysos, C. b. Kagomies, JI. C. Kucenesa. - 20-e uzn. - Mocksa
: [IpocBemenue, 2011. - 255 c. : wn. - (MI'Y - mkone). - [Ipenm. yka3. - ISBN 978-5-09-024966-9 :
180-60. - TekcT : HEMOCPEICTBECHHBIMN.

JlonoTHUTEIbHASI JIUTEpaTypa:

3. bponckuii, f. C. TekctoBble 3aqaun : mocodue sl J0M. 00ydeHHs] MaTeMaTUKe 00yJaronuxcs
10 k. / A. C. Bpoackuii, A. JI. I1aBnos ; lounen. Hai. yH-T. - Hounenk : lonHY, 2023. - 62 c. - URL:
https://reader.lanbook.com/book/380180#1 (mara oOpamenwms: 17.01.2024). — Pexum gocryma: 1o
MOJIHUCKE. - TEKCT : 2JIEKTPOHHBIM.

4. bpoackmii, SI. C. OyHKOMM M WX CBOWCTBA : MocobWe Ui JIOM. OOyYeHUs MaTeMaThKe
obyuatomuxcs 10 k. / 5. C. Bponckuii, A. JI. [1aBnos ; Jloneu. Hai. yH-T. - lonenk : lonHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara obGpamenus: 17.01.2024). — Pexum
JIOCTYTMA: 10 MOJIUCKE. - TEKCT : 2IeKTPOHHBII.

5. ManmasH, A. A. Martemaruka : y4e0. mis cpen. npod. obpasoBanus / A. A. JlamasH. - 3-¢ u3j.,
uchp. u jpomn. - JlokymeHt read. - Mocksa : UHOPA-M, 2024. - 544 c. : un. - (IlpodeccronansHoe
obpasosanmue). - [Ipun. - URL: https://znanium.ru/read?id=441272 (nata obpamenus: 27.10.2024). -
Pexxum noctyna: 1uis aBropus. nonb3oBateneil. - ISBN 978-5-16-012592-3. - TekcT : 371€KTPOHHBIH.

6. HamasH, A. A. COOpHHK 3a7ad MO MaTeMaTHKe : yded. MocoOWe IS CTYJIEHTOB Cpell. mpod.
obpaszoBanus / A. A. lanasH. - 3-e uzn. - Jlokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe obOpasoBanue). - URL: https://znanium.com/read?id=398658 (nara
obpamienus: 20.07.2024). - Pexxum noctyma: ajist aBTopu3. nonb3obateneid. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : 2IEKTPOHHBIH.

6.2. IIpogeccmonajbHble 0a3bl AAHHBIX, HH(OPMALHOHHO-CIIPABOYHbIE CHCTEMBI,
HHTEePHeT-pecypcehl

1. Allmath.ru : Bcs MaTemaTHka B ogHOM Mecte : caiit. — URL: http://www.allmath.ru/
(mata oopamienns 03.10.2024). - TeKCT: 271€KTPOHHBIH.
2. eLIBRARY.RU : nayuynas snextponHas 6ubamnoreka : caiiT. — Mocksa, 2000 - . - URL:

https://elibrary.ru (mara o6pamenus: 03.10.2024). — Pexxum jgocTyma: Ui 3aperUCTPHD.
nosb30BaTenen. — TeKCT: 2JIIEKTPOHHBIIM.

3. Math-Net.Ru : caiit / Marematnueckuii uHctutyT um. B. A. Crexiosa PAH, 2020. —
URL : http://www.mathnet.ru/ (nata oopamenus 03.10.2024). - TekcT: 2neKTPOHHBIH.
4. Kouncynprantllmoc : cnpaBounas mpaBoBas cuctema : cautr / 3AO0

«Koncynbrantllmocy. — Mockga, 1992 - . - URL: http://www.consultant.ru (nara oOpamieHust
03.10.2024). - TekcT : 37eKTPOHHBIA.

5. DnekTpoHHas OubIMoTeuHas cucteMa [[0BOKCKOTO roCcy1IapcTBEHHOTO YHUBEPCUTETA
cepruca : caiit / ®I'BOY BO «IIBI'YC». — Tombsatti, 2010 - . - URL. : http://elib.tolgas.ru



30

(mata oOpamenus 03.10.2024). - Pexxum gocTyma: ajs aBTOpU3. Mojb3oBareneld. - TekcT :

3JIEKTPOHHBIMN.

6. DneKTpoHHO-0MOIMOoTeYHast cuctemMa Znanium.com : caiitr / OOO "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mara oOpamenust 03.10.2024). - Pexum
JIOCTyNa: JJIsl aBTOPHU3. MOJIb30BATEINIEH. - TEKCT : 3JIEKTPOHHBIN.

7. DnekTpoHHO-O0ubMoTeunas cucrema Jlane : caiit / OO0 "OBC JIAHB". - Mockaga,

2011 - . - URL: https://e.lanbook.com/ (nata ob6pamenus 03.10.2024). - Pexxum goctyna: s
aBTOPU3. MOJIb30BATENICH. - TEKCT : AJIEKTPOHHBIMN.

6.3. IlporpammHoe oGecnieuenue

HNudopmannonnoe obecreueHre y4eOHOro mporecca IO AUCHUILUIMHE OCYIIECTBISETCS C
UCIIOJIb30BAaHHUEM  CJIEAYIOIIEro IMpOrpaMMHOro oOecriedeHus (JIMIEH3MOHHOTO M CBOOOIHO
pacnpoCcTpaHsAeMoro), B TOM YUCJI€ OTE€YECTBEHHOI'O IPOU3BO/ICTBA!

Ne HaumeHoBaHHe YcaoBus nocryna
n/n
1 Microsoft Windows W3 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIICH3MOHHBIN TOTOBOP)
2 MicrosoftOffice 13 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIICH3MOHHBIN TOTOBOP)
3 KoncynprantlLitoc Y3 BHYTPEHHEH CeTH YHUBEpCUTETA (JTUIIEH3MOHHBIN 10TOBOD)
4 CJ10 MOODLE u3 000 TOYKH, B KOTOPOIl HMeeTcs AOCTyH K ceTi VHTepHeT
(JIMIIeH3UOHHBII 0r0BOP)

7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM FA3bI, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IIO YYEBHOMY IIPEJIMETY

CrienuanpHble MOMELIEHUS NPEACTABISIIOT cO0OW ydeOHbIe ayAUTOPUM JUIsl HPOBEAEHUS
3aHATUI BCEX BHJIOB, MPEIYCMOTPEHHBIX 00pa30BaTEeIbHON MPOTrPaMMOiA, B TOM YHMCIIE TPYIIIOBBIX U
WH/AMBUYAIbHBIX KOHCYJIbTALUMH, TEKYLIEro KOHTPOJS M MNPOMEKYTOUHOW aTTecTallud, a TakKke
MOMEMICHUSI Il CaMOCTOSATENbHON paboThl, MacTepckue U JTabOpaTOpPHH, OCHAIICHHBIC
00OpyJOBaHUEM, TEXHHYECKHMHU CpeACTBaMH OOYy4YeHUs U MaTepuajaMi, YUUTHIBAIOIIUMHU
TpeOOBaHMUS MEKIYHAPOIHBIX CTaHIAPTOB.

IIpakTnyeckue 3aHaTHA. /)11 NpOBeAECHUS NPAKTUYECKUX 3aHATUHA UCMONb3YyeTcs ydyeOHas
ayJAUTOPHS, YKOMIUIEKTOBAaHHBIN MEOETbI0 U TEXHHUECKUMH CPEACTBAMU OOYUYCHUS, CIYKAITIMH IS
NpeJCTaBIeHUs y4eOHOM HuHpopManuu (MepeHOCHOH Ha0op JIEeMOHCTPALlMOHHOTO OOOpYAOBaHUS
(mpoexTop, 3KpaH, /HOyTOYK).

IIpomexxkyTounast arrectauusi. Jlis 1OpoBeleHUS NPOMEKYTOYHOM — aTTECTAllMM IO
TMCHIUIUIMHE HCTIONB3YIOTCS KOMITBIOTEPHBIE KJIACCHhI, OCHAICHHBIE KOMITBIOTEPHOW TEXHHKOH C
BO3MOKHOCTBIO TMOJKIIOYEHUs K ceTu MHTepHer M obOecredeHueM J0CTyna B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYI0  Cpelly  YHUBEpCUTETa  W/UIW  y4dyeOHBIE  ayAUTOPHH,
YKOMIUIEKTOBaHHbIE MEOEIbI0 M TEXHUYECKUMHU CPEACTBaMHU 00y4EHUSI.

CamocrositesibHass pa6ora. [lomemenus 111 CaMOCTOSITENIBHOM pabOTHl  OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOH € BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «lHTepHeT» M J0CTynmoM K
9JIEKTPOHHOW  HMH(OpPMAIIMOHHO-00pa30BaTeIbHON  cpene  yHuBepcutTeTa. [l opraHuzanuu
CaMOCTOSITENIbHON PabOThI 00yUAIOIIUXCS UCIOIB3YIOTCS:

- KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA;
- Oubnumoreka (MeaMasai), UMEOLIas MecTa JJisi OOYYalOIIUXCs, OCHAILCHHbIE KOMIBIOTEPaAMU C
JOCTYIIOM K 0a3aM JaHHBIX U ceTH MIHTepHeT.

DJleKTpOoHHasi HMH(opMannoHHO-o0pa3oBaTeqbHasaA cpena yHuBepcurera (OUOC).
KaxnpiiioOydaromuicaBTeueHUeBCEronepro1a00yueHus100eceueHuH MBI Y IbHBIMHEOT PAHUY€HHBI
M JIOCTYIIOM K OBIJIEKTpOHHOH HH(pOpMaIMOHHO-00pa3oBaTenbHON cpene yHuBepcurera (OUOC)
http://sdo.tolgas.ru/ u3 m060W TOYKM, B KOTOpPOHM HMeeTcs JOCTyl K HH(pOpMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu "MHTepHeT", Kak Ha TeppUTOPUH YHUBEPCHUTETA, TaK U BHE €€.
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8. OCOBEHHOCTHU  OPTAHM3AILIMHU OBYYEHUA  JIA  JIMUI] C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipn HeoOxomumocTu pabodasi mporpaMMa MOXKET ObITh aJanTHpoBaHa g oOecreueHus
00pa3oBaTENBHOrO MPOIIecca WHBAIM/IOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B TOM
qyclie A AUCTAaHIUMOHHOTO o0yuyeHus. [lns storo TpeOyercs 3asBlieHHE CTYACHTa (€ro 3aKOHHOIO
MPEACTaBUTENS) U 3aKIIFOUEHHUE TICUXO0JIOrO-MeuKo-nieaarornueckoit komuccuu (IIMIIK).

K npenmMeTrHbIM pe3ysibTaTaM OCBOEHUS JUCUUILIMHBI TONOJHUTEIBHO OTHOCSATCS:

1) st cnenbix, CTa0OBUASIINX 00YIAFOIIIUXCS:

- chopMHPOBAHHOCTH HABBIKOB MMHChMa Ha OpailieBCKOW MeYaTHON MallIuHKE;

2) A7 TIIyXUX, CIa00CBIIAIINX, TO3/THOOTTIOXIINX 00yJatOMIUXCs:

- ¢()OpMUPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BUIOB PEUEBOM JIEATEIHHOCTH OOYYArOIIMUXCS -
CIIyXO3pUTEJIBHOTO BOCHPUATHS (C HCIOJIB30BAaHUEM CIYXOBBIX amnmapaToB MU (WINM) KOXJEapHBIX
MMILUIAHTOB), TOBOPEHHU S, YTCHHUSI, TMCHMa;

3) st 00y4arIMUXCs ¢ PacCCTPOUCTBAMH ayTUCTUUYECKOTO CIIEKTPa:

-OBJIa/ICHHE OCHOBHBIMHM CTHJIMCTUYECKUMHU PECcypcaMu JEKCHUKH M (Ppa3eosioruu s3bIKa,
OCHOBHBIMM HOPMaMHM JIUTEPATYypHOTO SI3bIKa, HOPMaMH PEYEBOr0 3TUKETA; MPUOOPETEHUE OMbITA UX
WCIIOJIb30BAaHUS B PEYEBOM U AJIbTEPHATUBHOW KOMMYHMKATUBHOW MPAKTUKE MPU CO3AAHUM YCTHBIX,
[IMCbMEHHBIX, albTEPHATUBHBIX BbICKA3bIBAHUI; CTPEMIIEHUE K BOZMOKHOCTH BBIPA3UTh COOCTBEHHBIE
MBICITH ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B ciydae HeoOXxonuMoCTH, 00Yy4JaIOMIMMCS M3 YMCIIA JIUL C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMH
310poBbsl (1O 3asiBIIEHHIO OOywarolierocs) a JUisi HHBIKWAOB TaKKe B COOTBETCTBUHM C
WH/IMBUYAIIEHOM MPOTpaMMOi peaOMINTally MHBAJN/IA, MOTYT IPEAJIaraThCsl CISAYIOIINEe BapUaHThI
BOCIIPUATHS y4eOHOH MH(OpMAIUK C yUeTOM UX MHIUBHUYaIbHBIX ICUXOPHU3NUIECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C IPUMCHCHHUEM JJICKTPOHHOT'O O6y‘-IeHI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHIA:

- JUIA JIML C HapyLICHUsMM 3peHMs: B IeyaTHOH (opme yBenuyeHHbIM pudTOoM; B dopme
AJIEKTPOHHOTO JTIOKYMEHTa; B (hopme ayauodaiina (mepeBoa yaeOHbIX MaTepHajoB B ayauodopmar); B
nedyaTHoH Qopme Ha s3blke bpailng; WHIAMBUAYallbHBIE KOHCYJIbTAllUM C TPUBJIECYEHUEM
TI/I(l)HOCypI[OHCpeBOJI‘II/IKa; UHAUBUAYAJIBHBIC 3aJIaHUS U KOHCYJIbTAallUuH.

- S JUI C HapyLIEHUsIMU cllyxa: B Me4yaTHOH ¢opme; B ¢opMe 3IIEKTPOHHOIO JIOKYMEHTA;
BUACOMATCpHAIbI C Cy6TI/ITpaMI/I; WHIAWNBUAYAJIbHBIC KOHCYJIbTalluU C IMPHUBJICYCHHUEM
CYpAONEPEBOJUNKA; MHINBHyaJIbHBIE 3aJaHUS U KOHCYJIbTALlUU.

- JUIA JIMIl C HapyUIEHUsIMH ONOPHO-IBUIATEIbHOrO ammapara: B reyaTHOM Qopme; B (opme
3JIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIUBUAYaIbHBIE 3a1aHUS U KOHCYJIbTAIMH.
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9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepUuaJIbl 1JISl TEKYHIECI0O KOHTPOJIA YCIIEBAEMOCTHU

TeOpeTI/I‘IeCKI/Iﬁ MaTepHrall Uu3y4acTCia Ha MPAKTUUYCCKHUX 3aHATHUAX. CTy,Z[CHTaM npeaiararoTcs
MPAaKTUYCCKUC 3aJdadyn JIsd paGOTH Ha 3aHATHUAX B ayAUTOPUHU, W JOMAIIHHUC HWHIAWBHUIYAJIbHBIC
3aaHusA, KOTOPbIC paCpECaACICHEI 110 TEMaM.

TunoBble 321244 1O TeMe ((I[eﬁCTBHTeHBHLIe qucjaa»

1
7x-15 4x+3°

1.Haiinute KOpeHb ypaBHEHHUS

2. Haiinute xopeHb ypaBHeHus +—72+17X =X. Eciu ypaBHeHue umeeT 06ojiee OJHOIO0 KOpPHI,

YKa)KUTC MEHBIINN U3 HUX.

p(b) ecan p(b)=(b+§).[3b+%]npnb¢0.

[s) b

4 HaiinuTe 3HaYCHUE BBIPAKEHUS T
5

3.Haiinure

m
5.Haiiure 3HaueHue BhIpaKeHHsT ———== npu M =125
2fm . Um

22,5 . 35,5

6.HaiinuTe 3HaUCHNE BBIpA)KEHUS Y

7.Pemure anrebpandeckue ypaBHenus 1 - 3.

X—6

1.——+23=4
X—6
, 8:X*—6-x 4-X*+8-x _2-x°—6-X
o x-=1 X+2  x-=3
(64x 24 _12]-[8x—16' —2]=o
X — X —

5.3x%* —/3x—2=06.12x?=7x+1=0
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Tunosbie 3agaun mo TeMe «CreneHHass PyHKUIMS».

1
2X%2 1

1
X—-4 w2 _9

3
6

1. HaiimuTe 3HaUYeHHUE BHIDQXKCHUS ) (3 22.2 ) ; 0)

ynpux=9.

2. Pemute ypaBHEHHS

1
a)(y2—1)5=2; 6) VX+12=x; B) V3—x-\1-3X=Xx+5;1) x>+ x+2yx*+x=0.

x+y+,\/x-y=7;

3. Pemure cucreMy ypaBHEHHI
X-y=4.

4. Onpezenure 3HAUCHUsE A , IUIsL KOTOPBIX TipH X = 1 BBIMOMHSIETCS HEPABEHCTBO ya— X > X

Tunosble 3axa4n no temam «Crenenu pyHkuus», «Jlorapupmudeckas GgyHkuus»

| Beraucnure 3HaueHud BhIpaskenumii 1- 13.

n-1 n\? 2 21
o (9-16™ +16") (4-32+7.3").57 . . Y

18°.12°-8 NPERY XY 6:2°-9.2"+3-2

1 24°.6° Py (4 +4 ) 3 (19-27 ) 4 4201 4.22_g. "
1
3n+2_2 3n 36n+l X_y +X2_X
o 1 1 1

5. 37 6 6 YIAEXT XE ecqm X=91Y=49,

2 1
lod. 27 —21oa. 3+ log. 474 log, 2+=log, 8 —log, 4/8 3
7 g, g, o +10g, 3 + 1 2 Y1 % 9. |Og§/g 5+ Iogﬁ V9 1

8 3 3 0.

Tunossle 3a7a4u no TreMaMm «Iloka3zarejbHbie ypaBHenusa» M «Jlorapudpmuyeckue ypaBHeHUsD»
| . Pemmre npocreiiiune nokasatenbHble U Jorapupmuueckue ypasaenus 1 — 10.

2 3 1
1. 2*=8.2. 3**=90.3. 3X'4X=i 4. 10 =05 2"=—.
27 2.8

6. log, x=0,5. 7. log, x=—0,5. 8. log, 144=2. 9. log,36=2. 10. log, (6x+2)=

N | =

Il. Pemmre nokasarenbHble 1 lorapudmudeckue ypasuenus 11 —20.

1)" @ 1 1 EXZ_SX —4x+2 _ 2 —
11. [5) 20=7 12 [?) . 13,4972 -7 14 Iogﬁ(x +35x)_4

Iogm(4 x2-12 x+9) _ 3Iog3(x2+2 x+1)

15. Iog,%(x2 + x) =4 16. 16 =
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Tunosbie 3aga4n no teMe «IIpeodpazoBaHue TPUTOHOMETPUYECKHUX BbIPAKEHUID»
|. Boruuciure 1 -10.

1. cosa, ecnu tga=—1% npu 450° < ¢ < 540°.
2. cosa;tga;ctga, ecom Sina@=-0,6 npu cosa>0.

. 24 . .
3. sina; cosa; tgar , ecnu ctga=—7 pu 630° <a <720°.
4.4sin810° +3c0s720° — 3sin630° +5¢c0s900°.

5.Sin(a+ﬂ),ec/msina=g;cosﬂ=—%,npu%<a<ﬂ;7r<ﬂ<377[.

6. COS(a+,B) ucos(a—ﬂ),ecvm sina=%;cos,8=§,npu§<a<7r;37ﬂ<,8<27r.

cos2a ] 3 3r ) a
7. ecnu sinda=——,—<a<2rx. 8sina,ecrutg| — |=2.
cosa 5° 2 2
5] cos 1—3—” —sinl
9 3-(c0520"—sin20°) 10 2 14 14
J2 -sin25° cos” . sin ~
7 14

Yerubiii onpoc no Teme «TpuronoMerpuyeckue ypaBHeHHUsD
1.KakoBa 065acTh omnpeneieHus apkcunyca (apkkocuHyca)?
2.KakoBa 00y1acTh 3HaYCHHI apKKOCUHYCA (apKKOTaHTeHCA)?

3.5IBnsieTcs MM apKTaHTeHC (apKCUHYC) BO3pacTaloield Wi yobIBarommen GyHKIuei?

4.Pemmre ypasHenue arcsinx =0 [arccos x =0].

T
5.Pemute ypaBHeHHe arccos X =z [arc tgx= _Z} .

T . T
6.Pemmte ypaBHeHue arctgx = 3 [arcsm X = —g} :

7.Yemy pasen arcsin0 [arccos z]?

8.Uemy paBeH arccos (— %) [arc tg (—l)] ?

Pemmre ypaBuenus 1 — 13.

5"

1.cos2x—-1=0.2.2sin3x=-1.3. ctg(%—Zx] =3, 4, cos[?’zﬂ+2;} L

5.C0S [ﬁ—SG—Xj = —? 6.2sin* x—7 sin (%—xJ—S =07. COS(27r—2x)+3sin(7r—x)=2 .
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8.28in(37r—x)—3sin[g—xj=0. 0. Sinz(g—xj—cos(g—xjcosx=0.

. 3
10.4sin’ x—2sin(7ﬂ—x]sinx=3 11.2sin> x—4sinx-cosx+1=0.

12.3sin? x—2/3-sin x-cos X +c0s2 X =0 13. 2 sin? X —7 sin X - cos X + 14 cos? X = 2

Tunossle 3a1a4n no Temam «IIpousBoanas», «[IpumMeHeHne MPONU3BOAHOI K UCCIETOBAHUIO
byHkumiin»

1
1. MarepuanbHasi TOUKa JBHXKETCS MPSMOJIMHEWHO 1O 3aKOHY X(t) ==t°-3t°+2t, re
X —paccTosiHUE OT TOUKH OTCYETa B METPax, t —BpeMs B CEKyHJIaX, H3MEPEHHOE C Havaya JABHKCHHS.
Haiigure ee ckopocts B (M/C) B MOMEHT BpeMeHU t =6 C.

2.Ilpsmas y =—4x—11, aBnsercs KacaTelbHOU K TpaduKy QYyHKIUH Y = x® +7 x* +7 x—6 . Haitgure

abcuccy TOUYKM KacaHwMsl.

N |ﬂ|“ )| 3. Ha pucynke wu3obpaxen rpapuk (yHKIHH
YTJ(x

1 f N __..-"[ y= f(x), OTpE/ICIICHHOW Ha HMHTEPBAJC (—2;12).

=20 /lo] 1 12 x| Halimutre cymmy Todek dKcTpeMyma  (YHKIMM

Y =)

4. HaiinuTe HauMeHbIIee 3HaueHue pyHkmun Y = X° — 27 X Ha 0Tpe3ke [O ; 4] .

x2+1

X

5. Haiimute Touky MUHUMYMa QYHKIUN Y = —
6. Halinute HanMeHbIIIee 3HAUECHUE (I)YHKI_II/II/I y= (X + 3)2 (X + 5) —1na OTpEe3Ke [—4 , —l] .

7. Haiinute HanOosnbIiee 3HaueHue GyHkuu Yy = 12C0S X + 6+/3-X—2/3 -7 +6 Ha OTpE3KE |:0 ; %] .

. . 24 S5n
8. Haiimute HanMeHbIee 3HaueHue GyHKIuu Y =5SIN X+ —+ X+ 6 Ha oTpe3ke | — ? ;0.
/4

9. HaiiuTe Touky MEEAMYMa GyHKIHH Y =+ X° —6X+11.

10. Haiinure nanbossinee 3Havenue pyakunn | (X) =C0S2X—COS X .
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TecToBblIe 3aJaHuA 10 TEME «HpOI/ISBO[[Haﬂ U HHTErpamn

1.3anosHUTE MPOMYCKH B ONPEIACICHUI
[Tpon3BoaHOI (HyHKIIMK HA3bIBACTCS

apryMeHrTa, npu

2. TIpousBoanas Gpyukuuu SINX HMeET BUI:

1) sinx; 2) —=sinx; 3) —COSX;

3. CocTaBuTh YpaBHEHHE KacaTelbHON K KPUBOH Y =

1 5
1) y=-0,5x+1 2) y=——X+—
)y )Y 8 <72

OTHOILIECHHUS GYHKIINH K
K HYJIIO.
4)COS X .
v B TOUKEe X, =2.
3) y=-0,5x

4.BeiGepute onpenereHue HeOpeAeIeHHOI0 HHTerpaa:

1) [f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx= f(x)+C 4)

[ f(x)dx=F(x)+C

T

2
5.Haiitu unTerpan I sin® x cos xdx .
0

1)% 2) 0 3)%

4
6.Beranciute nHTErpal I cos x dx .

-

Ilpakmuueckasn paboma «Bvluucnenue npou3eo0Hwvix»

1 11
x—25+gx14 L
7 2sin®45x
* -t 2 yfaxr2y
X
3 | 2x5-6%x 13| cos?3x
4 1 7x5+24x 14 1 (4+x" )(4-x*+6x)
S PN 15 | (4-x)36-x
X
6 16 7
i7+5x4 X+
X X—4
7| 2x® + x3x 17 3x
5-—x3
8 | cos8x 18 X" +2
J4x -2
9 (7 + 4X)3 19 e3—9x—12x3
10 20 5In4(x—2x5)
J13x° +3
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IpakTnyeckne 3anauu no reme «IlIpumMeHenne NPoOU3BOAHON K HCCIeTI0BAHUIO PYyHKIMIT»
1. Tonk3ysch onpeeeHrHeM HaluTe Mpou3BoIHYy0 GyHKImN Y = f (X) B TOUKE X!
f(x)=x*+1, x,=—-2
2. lpomuddepennupyiire pynkuuio | (X) = (X + 2)- sinx.

_ x*=2x*-5

3. Haitaure nmpoMexyTku HenpepblBHOCTH GyHKIMN T (x) 1
-Xx

2
x —3x—4 <
x—4

4. PemuTte HEpaBEHCTBO METOJIOM HHTEPBAJIOB 0.

5. Hanmmmre ypaBHeHHE KacaTeabHOM K rpaduky pynkuun Y = f (X) B TOYKE (X0 ; f (X0 ))
f(x)=sinx;x,=7.

6. Haitiure cKOpocTh M yCKOpeHHE TOYKH B MOMeHT t, =4, eciu X(t) =1°-2t*+5.

7. Uccrnenyiite Ha Bo3pactanue u yosiBanue pyHkimio f (X) =X’ —4x.

8. Uccrnenyiire Ha MakcuMyM U MUHEMYM (yHKIw©0 f (X) =x%-3x%.

9. Hccrenyiite ¢ moMOIIbIO POU3BOAHON QyHKIUIO | (X) =-3x*-x*-9x.,

10. Haiigure HanbosibIliee ¥ HaMMeHbIee 3Hadenne GyHkuuu T (X) =3x?=2x3.

Yecrubiii onpoc no teme: «llepBoodpa3Hasi U MHTerpam»
Bxoonaa uacme. Tabnuia nHTErpaos.
1. Chopmynupyiite onpezaeneHre NepBOOOPa3HOM.
2. ChopmynupyiiTe mpHU3HAK MOCTOSHCTBA (DYHKIMM Ha 3agaHHOM mpomexyTtke. Chopmynupyiite
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.
3. ChopmynupyiiTe mpaBuiIa HAXOXKIACHUS IEPBOOOPAZHBIX.
4. Kakyro ¢urypy Ha3bpIBalOT KpUBOJMHEMHON Tpamneuuei? 3anumure (HOpMyny ISl BBIYMCICHUS
IUIOLIAIM KPUBOJIIMHEHHOW Tpaneuuy.

5. O0BscHMTE, UTO Takoe UHTErpai. 3anumute Gopmyny Herotona-Jleitbnuna.

Tunosble 3agaun mo pasaeny «IlepBoodpa3Hasi U HHTerpaI»

1. Moxaxwure, uro Gpyukmust Y = f (X) SBJISIETCS IepBOOOPa3HOi s pynkuu Y = F (X) ;VxeR

f(x)=sin2x+3; F(x)=-0,5cos2x+3.
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2. Mns pyskipm Yy = f (X) Haiiure nmepBoodpasnyio y = F (X) , IPUHUMAIOIIYIO 3a/laHHOE 3HAaUYE€HUE

x2

B JaHHOM Touke f (X)=__iz; F(3)=5 .
3 x
3. Haiiaure obmuii Buj iepoodpasuoii aist hpyrkuuu f (X) =X—-10cos2x.

4. Haitnure mioniaib KpUBOJIMHEWMHON Tpaneluu, OrpaHMUYeHHON TUHUSIMU Y = x3 ;y=0; x=-2.

3
5. Beruucaure unrerpai: I d—xz
% (x+10)

Tunosble 3aganus no reMe «KoMIIeKCHBIE YHCJIA)»

1. Haiinure cyMMy, pa3HOCTb, IPOU3BEACHNUE U YACTHOE KOMIUIEKCHBIX uncen:zy = —2 + 3i,z, = 3 —
4i.
2. Beraucnure:

. ] 5+i 1420 1-2i
a) 3 +40)(6 —51) 6) —— B — + -

3. Pemure ypaBHenue:iz = 2 — 3i.

4. PemuTe KBaApaTHOE ypaBHEHUE:!
a)z?—2z+5=0

6)z2 +5z+9=0

B)z? — (3 —4i)z—1-5i = 0.

Tunossie 3axanus no reme «MHuoxkecrsa. I'padgbi»
1.  Omnpenenuth B SBHOM BUJE (MEPEUUCICHUEM BCEX AJIEMEHTOB) Oyrnead P(A) — MHOXKECTBO BCEX
ITOIMHOYKECTB COCTOSIINX U3 JIEMEHTOB HaHHOro MHOKecTBa A : A= {-1; 0; 1; 4}.
2. Jlns muoxecrs U={-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10},
A={5,6,7,9}, B={-5,0,6,9,10} 3amosHuTh TabIHIIy:

C=AUB|[D=ANB[FFAB [G=B\A [y_A |y-B |Z=AAB

MHOXKECTBO

MOIIHOCTDH

MHO>KECTBaA

3. Jloxa3aTh paBEeHCTBO MHOKECTB C TIOMOIIBIO UarpamMm Diijiepa — BeHHa:
A\(BUC)=(A\B) n(A\C).
4.  Jlano: A={a,h,g}, B={1,2,4,8}. Haiitu:
» Jlexaproso npousseaenue A X B, 3amas ero nepeuncnennem nap u rpagom
» JlexapToBo nmpousBenenne B X A | 3amaB ero nepeunciesnem nap u Tadnuueit
» JlexapToBo mnpomsseneHne B X B, 3amaB ero nepeumcienmem map u Ha KOOpIMHATHOMN

IIIIOCKOCTH
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Tunosble 3aJaHUA 0 TeMaM «JIEMEHTbI KOMOMHATOPUKN», «JJIEMEHTbI TCOPHHU
BeposiTHOCTel. CTaTuCcTHKAY

Komounamopuka. Tema: Pewenue 3a0au na nepeoop eapuanmos.
Kapmouku - 3a0anusn
1. CkonpKO CyIIECTBYET pa3jMYHbIX YETHIPEX3HAYHBIX YMCEJ, B 3alHUCH KOTOPBIX HCIOJIB3YIOTCS
TOJILKO YETHBIE IU(PHI.
2. Ilpu BcTpede KaxIplid U3 Jpy3eil moxkan aApyroMmy pyky. CKOJBKO pyKOMOKaTHi ObLIO CHIENaHo,
€CJIH JIpy3ei ObLI0 YeTBepo?
3. Ucnonssys mudpsr 0;2;4;6, cocraBsTe Bce BO3MOKHBIE TPEX3HAUHBIE YMCIIA, B KOTOPBIX HH(pPHI
HE TIOBTOPSIFOTCS.
4. CKOJbKO CYIIECTBYET Pa3JIMUHBIX YETHIPEX3HAUHBIX YHCEN, B 3aMCH KOTOPBIX HUCIOIB3YIOTCS BCE
uudpel, pa3INYHbL.
5. Ilpu BcTpeue Kakaplii U3 Apy3eil moxkan apyromy pyky. CKOJIbKO pyKOMOXKaTUi ObUIO CIIENaHo,
ecIu Apy3ei ObUTO TATEpOo?
6. IlepeunciauTh BCce TPEX3HAUHBIE YKCIA, B 3amucu Kotopwix mcronssyrores mudpsr 0;1;2 ) npn
YCIIOBUH, YTO UU(GPHI B YHCIAX MOTYT IIOBTOPATHCA.
Kapmouku — 3a0anusn
1. CoOpanne u3 80 uenoBek BBHIOMpAET NPEACTABUTENS, CEKpETaps U 3—X WICHOB PeNaKI[MOHHOM
KOMHUCCHH: CKOJIbKMMH CITIOCOOaMH MOXHO 3TO CAENaTh?
2. B copeBHoBaHuu y4acTByloT 12 koMaHj. CKOJBKO CYIIECTBYET BapHAHTOB paclpeieleHus
npu30BsIX (1, 2, 3) mect?
3. CKOJBbKUMU crioco6aMu 6 YeloBeK MOTYT ceCTh Hab cTynbeB?
4. CKOJTBKHUMH CHOCO0aMH MOXKHO CJieJaTh TPEXIBETHBIA (priar ¢ TOPU3OHTAIBHBIMH TOJIOCAMHU
OJIMHAKOBOM IIMPHUHBI, €CITU UMEETCS MaTEPHsl IIECTH Pa3IMYHbIX IBETOB?
5. Ha mocke 3amucabl / CYIIECTBUTENBHBIX, O TJIArojioB U 2 MpWIArareibHbIX. It MpeToKeH s
HYKHO BBIOpaTh [0 OJIHOMY CJIOBY KaXJI0¥ U3 3TuX yactel peur. CKOIbKUMHU CIIOCOOaMH 3TO MOXKHO
caenarb?
6. VI3 Tpex MHKEHEPOB M JIEBATH YKOHOMHCTOB JIOJDKHA OBITH COCTaBJ€HA KOMHCCHS M3 [ YEJIOBEK.
CKONBKUMHU CIOCOOAMH MOXKET OBITh COCTaBIIEHA KOMHCCHSI, €ClM B HEE IOJKEH BXOJUTH OJIUH

WHXKEHED.
7. CKOJILKUMH CIIOCOO0aMH MOKHO BBIOPaTh 9 OTKPBLITOK M3 11 OTKPHITOK?

8. B kop3une sexar 8 Genbix mapoB U 6 depHbIX. CKOIBKUMHU CIOCOOAMH MOKHO JOCTATh U3 3TOM

KOp3MHbI 2 OenbIX mapau 2 4epHbIX?
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9. B maxmaTHOM KpyxKe 3aHuMatotcss 16 denoBex. CKONBKHME CIIOCOOAMHU TPEHEP MOKET BHIOPATh

U3 HUX JUIS IPEACTOSALIEr0 TypHUpa KOMaHy U3 4 4enoBek?

10. ITepeurcauTh BCe TPEX3HAUHBIE YMCIIA, B 3aIHCH KOTOPBIX MCIIOIB3YIOTCS HUDPHI 0;1;2. Hudpsr

MOTYT IIOBTOPATHCA.

11. CkonbKO CYyHIECTBYET pPAa3IMYHBIX YETHIPEX3HAUHBIX YHCEN, B 3alHCH KOTOPBIX BCE LHUQPPBI

pa3JINYHBI.

BapuaHT npogeccHOHAILHO-OPHEHTHPOBAHHOI0 MPAKTHYECKOT'0 32/ IaHUS.
1. Cosznanue npoekta ceTeBoil HHPACTPYKTYphl KabMHETa MH(POPMATHKH.
2. CozpaHue yepTexa ceTeBOr HHPPACTPYKTYPHI.

3. Odopmienue mpoekra ¢ ucnonb3zoBanuem tpedoBanuii 'OCT 8.417.

Tunosbie 3axa4un Mo Temam «BBenenne B crepeomerpuio. IlapaisiesbHOCTh MPAMBIX |

iockocrein», «llepneHInKy/JSIPHOCTD NPSAMBIX H IJI0CKOCTEH»

1.CxonbKo rpaHei MpOXOaUT Yepe3: a) OAHY; 0) JIBE; B) TPH; I') UETHIpE

TOYKH, B3SThIE MPOU3BOJILHO Ha KyOe? CKOJNBKO IIIOCKOCTEH MOKHO MPOBECTU 4Yepe3 Te ke TOUKHU?
Onpenenures au IpU 3TOM MOJIOKEHUE TUIOCKOCTU 0IHO3Ha4YHO? CrienaiTe pUCYHOK.

2.JlaHBI TOYKA W TIapa MepeceKaromuxcs MPAMbIX. CKOIBKO Pa3IUYHBIX MJIOCKOCTEH OHU OMPEICIISIOT?
Cnenaiite pUCyHOK.

3.Jlanpl Tpu mpsMble, HE JNEXKallue B OMHON IIIOCKOCTH M HMeEKIIUe o0myr Touky. CKOIbKO
Pa3IMYHBIX MJIOCKOCTEN OHU ONPEAEISIOT?

4.Touku A;B;C nexar B xaxmoii u3 JIBYX Pa3JIMYHBIX IIOCKOCTEN. JIOKa)KUTE, UTO ITU TOUKH JIEKAT
Ha oHOM npsiMoit. CrenaiiTe pUCyHOK.

S5.I0psmeie @ u b mepecekarorcs B Touke M. Jlokaxwure, 4ro nro0as npsmas, NepeceKaronas & u
b, u He mpoxoxsmas yepes Touky M , I€XKUT C HUIMH B OJHOM IFIOCKOCTH.

6.113 deThIpex MaHHBIX TOYEK OJHA HE JIGKUT B IUIOCKOCTH, ONpEACTSeMON TpeMs IpYTHMHU.
JlokakuTe, 4TO 3TUM CBOMCTBOM 00J1a/1al0T BCE JAHHBIE TOUYKHU.

7. Touxu M;N;P;Kpacnonoxensr mo ommy cropony or mmockoctu tpamemun ABCD.
Hapannensusie orpesku AM ;BN ;CP; DK papus cooterctenno 3 cm; 4 em; 5 em; 6 em . Kakoso
B3auMHOE pacrnojoxkenune npsaMeix MN u PK ?

8. IIpsmas MN mapamtensna guaronamn AC  mpsmoyronsauka ABCD . Haiigure xocunyc yria

Mexay npsmoid MN u nquaronansto BD, eciu AB=5cu; BC=8cm.



41

9. Cropoust OM;ON yrma MON coorsercreenno mapamnensusr npsvbiv AB u CD . Onpenenute
yron mexxty AB uCD, ecnu Besmunna yriia MON pasua 106°.

10. [oxkaxuTe, 4TO mpsiMas, MapaUlcibHas KKIOW W3 JBYX IEPECEKAIONMXCSA IIOCKOCTEH,
napajielibHa U JIMHUU UX TIEPECEUCHHUSL.

11.B npasuibHo# TpeyrosipHoi mupamuae SABC menuanst ocnoBanust ABC mepecekarotes B Touke
O . Inomaxs tpeyronsauka ABC paBna 2 ; 06beM nupamujisl pasen 6 . Haiinure iy orpeska

OS.

12 Haiimure kBagpar pacctosiHust Meskay BepummHamu C 1 A, mpsMOYyTroJbHOTO Mapajuieleuiea,
s kotoporo AB=5; AD=4; AA =3.
13.Haiinure paccrosinue Mexay Bepumaamu Au C, MHOrorpaHHHKa,

I/1306pa)KeHHOFO Ha PUCYHKC.

14 HaiinuTe mioma s NTOBEPXHOCTH MHOIOIPaHHUKA, .

M300pakeHHOT0 Ha PUCYHKE

15.Ecnu kaxnaoe pedpo ky0a yBenu4HuTh Ha 1, TO €ro IUIOIIa/(b MOBEPXHOCTH J — N

yBenmuutces Ha 94 . Haiinure peOpo kyoa.
16.HaiimuTe miomanas OOKOBOW TIOBEPXHOCTH MPABWJIBHON IIECTUYTOJBHOW TPH3MBI, CTOPOHA
OCHOBaHHUs KOTOPO# paBHa 9 , a Beicota — 10.

17.Haiiaure muomaab MOBEPXHOCTH NMPaBUIIbHON YEThIPEXYTOJIbHOW MUPaMUIbl CTOPOHBI OCHOBAHMS,
KOTOpOii paBHbI 6 1 BbICOTA paBHA 4 .

18.CTOpoHbI OCHOBaHMs MPABHJILHOM MIECTHYrOdbHOM TupaMubl paBHbl 10, GokoBbie peOpa paBHbI

19- HaiiauTe mnomans 60KOBOM NOBEPXHOCTU 3TON NMUPAMHUJIBL.
20.B kyoe ABCDA B,C, D, naiinute xocunyc yria mexay miockoctasmu BAC, u BA D, .
21.B npsmoyronsHoM napamienenunene ABCDA B,C, D, nzsectns pedpa:

AB=6; AD=8;CC, =16. Haiinute yron mexny miockoctsmu ABC u A DB.
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Tunosble 321241 JJI1 CAMOCTOATEILHON padoThl 10 TeMe «BeKkTopbI B MpocTpaHCTBE»

BapuanTt 1 Bapuant 2
. Han napamnenenunen ABCDA;B;C;D;. 1. ABCDA;B;C;D; — mapannenenuresn.
VYKakuTe BEKTOP ¢ HAYaJIOM U KOHIIOM B N300pa3ute Ha pUCYHKE BEKTOPHI, paBHBIE:
BEpIIMHAX MapaJUIesIeUIe/1a, PaBHBIH: 1) B,.C+AB+BB, +BA | 2) DC-BB; .
1) AB;+BC+DD +CD;  2) AB-CC;. 2. B terpasape DABC touka N — cepenuna pebpa
. DABC — tetpasnp. Touka M — cepenuna pedpa AB, Touka P — cepeuHa OTpeska DN.
BC, Touxka N — CepeanHa 0TpesKa DM. BLIpa31/1Te BEKTOP CP uepe3 BEKTOphI CA=a,
BLIpa31/1Te BEKTOP AN uepe3 BEKTOphl AB=a, CB=b, CD=d.
AC=b, AD=c. 3. Meauanbl rpann DBC terpasapa DABC
. Meauansl ABDC nepecekarorcs B ToUke P, nepecekarorcs B Touke O, Touka R — cepeanna
Touka K — cepeauna otpeska AP (Touka A4 He orpe3ka AO. Pasnoxure BeKTOp DR 110
nexut B miockoctd BDC). Pasnoxure BEKTOp BEKTOpaM AB=b, AC=c, AD=d.
BK 110 BEKTOpaMm AB=-a, AC=b, AD=c. 4. Jlan napaienenunes ABCDA;B;C1D;. Touka
. B mapamnenenunene ABCDA;B;C1D; M nexur M nexur Ha AB, npuuem AM : MB=5:2,a
Ha BB;, npuuem BM : MB; = 3 : 4, a P nexur K e AD;, Hpnqu AK : KD; = 3 : 5. Pasnoxure
Ha B1D;, mpuuem B1P : PD; =2 : 1. Paznoxure BEKTOp MK I10 BeKTOpaMm BA, BB, 1 BC.
BEKTOp MP IO BeKTopaM BA, BC U BB .
Bapuant 3 Bapuanr 4
. ABCDA;B;C1D; — napamienenume. 1. Vkaxure BEKTOp C HAYaJIOM U KOHIIOM B
N3006pa3ute Ha pUCYHKE BEKTOPHI, paBHbIE: BepmmHax mapamienenumnena ABCDA1B;C1D;,
1) AB+B,C, +DD,+CD;  2) BD,-BC;. PaBHBIIA:
. Touka S — cepenuna pe6pa AC TeTpadapa 1) BC+CiDy+ AA+DB;  2) AD-AC.
DABC, touka N — cepejiuHa OTpeska DS. 2. Jlan terpasap DABC. Touka P — cepenuna
BHpasHTe BEKTOp BN 4epe3 BEKTOPHI BA=a, pedpa AB, Touka R — cepenuna orpeska CP.
BC=c¢, BD=d. BrIpasuTe BeKTOp DR uepe3 BEKTOphI DA=a,
. B tpeyronpanke KLM touka C — nepecedeHue DB=b, DC=c.
menuaH, T — cepeanna orpeska NC (N He 3. DABC — tetpasp. Menuans! rpanu DAB
nexuT B iockoctr KLM). Paznoxure MT 10 nepecekatotcs B Touke N, Touka O — cepeanna
BEKTOpaM NK =a, NL=b, NM =c. orpeska CN. Pasnoxure BekTop BO MO
. B mapamnenenumnene ABCDA;B;C,D; Touka N BEKTOpaM CA=a, CB=b, CD=d.
nemut CCq tak, uto CN : NC; =1:3,atouka |4. ABCDA;B1C1D; — napamnenenumnen. Touka E
H nenut A1Ci tak, uto A1H : HCy = nexut Ha pedpe DC tak, uto DE:EC=1:4,a
=5: 2. PasnoxkuTe BEKTOp NH IO BEKTOpaM F € CBy, mpuuem CF : FB; =
CB, CD u CC,. = 2 : 3. Pasnoxute BeKTOp EF IO BEKTOPaM
DA, DC U DD .
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Bapuant 5

. ABCDA;B;C1D; — napamnenenumnen.
N300pa3ute Ha PUCYHKE BEKTOPHI, PaBHbBIC:

1) DD, +BC+AB, +CD 2) AB-CC, .

. Ha cepenune pedpa BC terparapa DABC
JIeXKUT Touka T, a Ha cepeanHe oTpeska DT —
Touka H. Belpaszure BekTop AH uepe3 BEKTOpPBI
AB=a, AC=b, AD=c.

. R — Touka nepecedyeHust MmeuaH TpEyroibHUKA

SPQ, M — cepenuna otpeska FR (Touka F He
nexut B wiockoctu SPQ). Pasnoxkure BekTop

SM 10 BEeKTOpaM FS=a, FP=b, FQ=c.

. Touka K nexxut Ha pebpe BB,
napayutenenuneaa ABCDA;B1C1D; Tak, uro
BK: KB;=3:4,aN e D;B;, npuuem

D:N : NBy = 1: 2. Paznoxure BeKTOp KN IO
BEKTOpaM BA, BC U BB, .

Bapuanr 6

. Han nmapamnenenunen ABCDA;B;C;D;.

YKakuTe BEKTOp C Ha4aJIOM U KOHILIOM B
BEpIIMHAX MapaJUICIICIIUIIEC1a, PABHBIN:

1) ByA +AB+BB +B,C;  2) DC-BB.

. DABC — terpasp. Ha cepenune pedbpa AB

nexuT Touka K, Touka M — cepeninHa oTpe3ka
DK. BeIpasute BEKTOp CM 4epe3 BEKTOPBI
CA=a, CB=b, CD=d.

. B rerpasape ABCD mennansl rpanun DBC

nepecekaroTcs B Touke E, Ha cepeanne oTpeska
AE nesxut Touka N. Paznoxure BekTop DN 10

BEKTOpaM AB=a, AC=c, AD=d .

. Touka S nexxut Ha pedpe BA, a Touka P 1eKUT

Ha auaroHanu AD; mapamnenenumnena
ABCDAlB]_C]_D]_, BS:SA=2: 5 AP :PD, =
=3 : 5. Pa3nokure BEKTOp SP 1O BEKTOpaM BA

Bapmuant 7

. 3o06pasure napamienenunen ABCDA;B,C1D;.
[TocTpoiiTe HAa pUCYHKE BEKTOPHI, paBHbIE:

1) CD+B,C; +DD; +AB; 2) BD,-BC; .

. B rerpasape DABC na cepenune pedbpa AC
JIeXKUT Touka T, a Ha cepeanHe oTrpeska DT —
touka K. Pasnoxure BekTop BK MO BEKTOpaM
BA=a, BC=c, BD=d.

. Han AAMD, ero menuaHsbl epeceKaroTcs B
touke O, P — cepenuna orpeska SO (Tqua S
HE JISKUT B m1ockoctu AM D) BLIpa3I/ITe DP
yepes BEKTOphI SA=a, SM=b, SD=c.

. ABCDA;B;C1D; — mapannenenunen. Ha C1A;
nexxut Touka N, mpuaem CiN i NA; =2 : 5, aHa
CiC — M, npuuem C1M : MC =

=3 : 1. PasnoxuTe BeKTOp MN IO BEKTOPaM
CB, CC, u CD.

BapuanTt 8

. Han mapamnenenunen ABCDA;B;C;D;.

YKaXXuTe BEKTOP C HAYaJIOM U KOHIIOM B
BEpLIMHAX [1apaJuICIICIIAIIE1a, PABHBIN:

1) AA+CD+BC+DB;  2) AD-AC.

. Touka N — cepenuna otpeska CK,

coemunstomero Bepmuny C terpadapa DABC
c Toukoit K — cepennnoii pebpa AB. Pasnoxure
BEKTOp DN IO BeKTOpaM DA=a, DB=b, DC=c.

. Touka R — nepeceuenue menuan rpanu DAB

tetpa’ipa DABC, Touka P — cepeauna orpeska
CR. BI)IpaSI/ITe BEKTOP BP 4epe3 BEKTOPBI
CA= a CB= b CD=d.

. B mapannenenunene ABCDA;B1C1D; Touka T

nexut Ha B,C Tak, uro B;T: TC =3 : 2, Touka
O gemut CD Tak, uro CO : OD =

=4 : 1. Pa3noxuTre BeKTOp OT IO BEKTOpPaM
DA, DD, u DC.

Tunosslie 3agaun no remam «nauuap, konyc, map», «O0bEMBI TE.
1.BeicoTa KoHyca paBHa 6 , a quameTp ocHoBanus — 16 . Haliure o6Gpasyrolnyro KoHyca.
2. Tnomaas OOKOBOM MOBEPXHOCTH IMMHApa paBHa 217, a quamerp ocHoBanus paseH 7 . Haiimure

BBICOTY HUWJIMHIPA.
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3. Okono xkonyca onmcana cepa (cdepa conepKUT OKPY>KHOCTh OCHOBAHHS KOHYCa U €T0 BEPIIUHY).

Lentp chepsl HaXOAUTCA B LIEHTPE OCHOBaHUA KoHyca. OOpasyromas KOHyca paBHa 7«/5 . Haiigure
panuyc chepsl.

4, 1llap Bnmcan B mwmHap. [Lmomans moBepxHocTy mapa paBHa 111. Haiiaute momanb moiHON
MMOBEPXHOCTH IIMIIHHIPA.

5. Cocy1, IMeIomumii (popMy NpaBHIEHOM TpeyronbHoil npusmbl, Hamuan 2 300 ey’ Boas! 1 morpy3unu
B BOJy JIeTallb. IIp 3TOM ypoOBEHb BOJBI MOAHSICS ¢ OTMETKH 25c¢cM 10 ormetkn 27 cm. Haiinure
06beM getamy. OTBET BBIPA3UTE B oM’ .

6. IlpaBuibHas YETHIPEXYTONbHAS MPU3Ma OMUCaHA OKOJIO UJIMHJPA, PAIdyC OCHOBAaHUS M BBICOTA
KoToporo paBHbl 1. Halinute miomaas O0KOBOM MOBEPXHOCTH MPU3MBI.

7. OcHOBaHHEM NPSIMON TPEYrOJbHOW MPU3MBI CIYKUT MPSIMOYTOJIbHBIA TPEYrOJIbHUK C KaTeTaMu
6 u 8, 6okoBoe pebpo paBHo S . Haiiaute 00beM MPU3MBL.

8. Haiinute BbICOTY MpaBWIBHON TPEYroJbHOM MUPaMHJIbI, CTOPOHA OCHOBaHUs KOTOPOW paBHa 2, a

00BEM paBeH «/@ :

9.Konyc Brmmcan B map. Pagnyc ocHOBaHHs KOHyca paBeH paauycy mapa. O0beM KoHyca paBeH 0 .
Haiigure o6beM mrapa.

10. B xy6 ¢ pebpom 3 Bromcan map. Haliaure 00beM 3TOro mapa, JeJeHHbli Ha 77 .

Tunossle 3agaun no pasaeny «I'eomerpus»

1. Ha nnockoct @ naubl aBe Touku AU B. Caenate Mojaenb MIIOCKOCTA O U JBYX IIOCKOCTEH
B uy, npoxomsamux yepe3 Touku AU B. M3o00pasute nMHMIO NepecedeHusi IUIOCKOCTeH Mexay

co0oii. Pa3nuyHsbl 11 5TH TUHUU?

2. TlokazaTp Ha KapKacHOW MOJETH NPAaBUIBHON YETHIPEXYroJbHOW MHpaMHIbl W Kyba mapbl
CKPEILMBAIOIINXCS TIPSIMBIX, MapajUIeNIbHbIX MPSMbBIX, MepeceKaromxcs npsMbeix. Crenarb yepTéx u
noka3aTb oOIIMe TOYKHM péOep M Kaxyluecs TOUYKM TIepecedeHus. YOeaAuThCs, 4YTO TpH
COOTBETCTBYIOIIEM IIOBOPOTE MOJIEIH CKPELIUBAIOLIUECS MPSMBIE HE IEPECEKAIOTCSL.

3. B3saTh 9KkpaH W KapKacHbIE MOJIENM PA3JIMYHBIX TeN: KyOa, mupamMuabl U T.1. OcBemias MOJETH
napajuleIbHBIMU JIy4aMy M MTOMEIas epesi SKpaHoM, MOJIy4YUuTh UX TeHeBoe n300paxeHne. OTBETUTH
Ha BOTIPOCBHI:

1. Kak n300pakatoTcsi BepILIUHBI Te?

2. Kakoe Oyner nzo0pakenue péoep 3Tux Ten?

3. Uto MOKHO cKa3aTh 00 M300paxeHUHU apayienbHBIX pEdep Kyda?

4. Kak Ha/J0 pacroioXUTh MO OTHOLIEHUIO Jyded KyO, yTOoOBbl OH M300pa3uiICs Ha 3KpaHe B BHJE

KBajpata?
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4. Cnenatb MOZEINb NapauIeTbHOM MPOEKIIMH Ha TUIOCKOCTh: TOUYKH; JIMHUU.

5. Caenatb MOZEIb K TEOPEME O TPEX MEPIICHIUKYIIsApaXx.

6. CaenaTb MOJIeNb IBYIPAHHOIO YIJIa M €r0 JIMHEHHOTO yria.

7. Jlana mopmenp mpsimod mpusmbl. CaenaTh COOTBETCTBYIOUIME W3MEpPEHHUS M HAaWTH YOl MEXay
JMaroHaJIbi0 MPU3MBbI U IIOCKOCTHIO OCHOBAHUSL.

8. Jlana Moziens mpaBUIbHOM Mupamuibl. HaliTu (caenats COOTBETCTBYIOIINE U3MEPECHHS ):

1. yron mexay O0KOBBIM peOpOM M OCHOBAaHHUEM TTUPAMU/IBI;

2. ABYTPAHHBIN YroJl MPU OCHOBAHUU;

3. IBYTpaHHBIN yroJ Mpu OOKOBOM peodpe.

9. CnenaTh U3 MPOBOJIOKK KOHTYPHI IJIOCKUX GUTYp, yacTb AB mokpacuTh KpacHOHM Kpackoil. Pabora
COCTOUT B CIEIYIOUIEM: YKPEIUISIOT OCh B LEHTPOOSKHOW MAIlMHE M NMPUBOAAT €€ B JBHKEHUE,
TOTJ]a CTAHOBUTCS BUAHO, UTO YacTh AB o00pa3yeT moBepXHOCTh BpallleHUS.

10. Cnenath MoieT KOMOMHAIIMN TEJI: IIUIMHAPA U TIPU3MBI.

9.2. OneHo4Hble MaTepHaJabl 1JIsd l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

dopma TpoBeNeHUS MPOMEKYTOYHOM aTTeCTallMk MO0 YYEOHOMY NPEAMETY: KOHTpPOJIbHAsS
pabora (1 cemectp) u sk3ameH (2 cemectp) (IO pe3ynbTaraM HAaKOMUTEIBHOTO pelTHHra B (Gopme
KOMITBIOTEPHOT'O TECTUPOBAHUS WUJIH B YCTHO - MIUCBMEHHOM opmMe 1o Ouieram. )

IIpumepHBI BADHAHT KOHTPOJILHOK padoTsI (1 cemecTp)

KonTponbHas paboTa MpoBOAUTCS [UIsl 3aKpeIJICHUS MOJIYYEHHbIX 3HAHWM W HamnpaBjeHa Ha
pacuipeHue, yriayOlieHHe W CUCTeMaTH3allMio 3HAHWM, MoJlydeHHbIX npu uzydeHuun OVIL.O7
«MATEMATUKA» oOyuaromumucs 1o cnenuanbHocTd  09.02.06 CereBoe U CUCTEMHOE
aJIMUHUCTPUPOBAHUE JUISl TPOMEXYTOUHOM aTTeCTaIUH.

CopnepxaHue KOHTPOJBHOM paboOThl COOTBETCTBYET TpeOOBaHMUSIM paboyeil mnporpammsl
yueOHoro npeamera u TpedoBanusM, u3noxeHHbIM B PI'OC CIIO no cnenuaabHOCTH.

[lenb KOHTPOJNBHOM pabOThl COCTOMT B YCTAHOBJIEHUH YPOBHS IOATOTOBKH CTyJIEHTa K
BBINOJIHEHUIO TPO(PECCUOHATBHBIX 33/1a4 U COOTBETCTBUS ero nojarotoku tpedoBanusmM ®I'OC CITIO
o crienuainbHocTu 09.02.06 CeTeBoe U CHCTEMHOE aIMUHUCTPUPOBAHUE.

KontponbHas paboTa cOCTOMT U3 OTBETOB HAa BOIPOCHI OTKPBITOTO TUMA MO TeMaM y4eOHOTro
npeaMera.

Tema 1. [leiicrBurenbubie unciaa (1) 2)6) 19) 20) 23) 32) 33) OK1-OK 5
1. 3anumuTe Gopmyiny 6€CKOHEUHO yObIBaIOIIEH reOMETPUUECKON MPOrpeccu U GopMyiIy CyMMBI
0eCcKOHEUHO-yOBIBAIOIIEH reOMETPUUECKOI porpeccun

2. BLIqI/IcnI/ITe.3\/49 - 189

3.Haligute KOpeHb YpaBHEHHUSI I
' 7x—15 4x+3
(10 -/16

4 HaiiguTe 3HaY€HUE BBIPAKEHUS —%
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Tema 2. Crenennas ¢pynxuus (1) 2) 3) 5)20) 21) 22) 32) 33) OK 1 - OK 5
7 2

1.IlpeacraBpTe B BUJIE CTEIICHU BHIPAKCHHUE 6 3:63
2. Pemnre ypaBHenne 3+ X —1=X

3. Haiigute kopeHb ypaBHeHus \—72+17 X = X
Tema 3. IlokazaTeannas pynkuus (1)2)3)5)19)21) 22) 32) 33) OK 1 - OK 5

1. Ykaxute MHOKECTBO BCEX PELLIEHUI HEPAaBEHCTBA (gjl X < %
2. Pemute ypaBuenue 3% —24.3*-81=0
Tema 4. Jlorapupmuueckas pyukuus (1)2)3)5)20)21)22)32)33) OK 1 - OK 5
1. Haiingure o6nacts onpenenenus Gpynaxuun f (X) =log, (X2 —5X)
2. Pewnte ypasrenue log, (x—3)=3
Tema 5. Tpuronomerpuueckue gpopmyJsi (1)20)21)32)33) OK1-OK S

2m 21w 34w 161
1. Onpenenute KOOPAMHATHI TOUEK: =7 3 1

2. Haiinure Bce TOUKM HA €IUHUYHOU OKPYKHOCTH, YIOBJIETBOPSIIOIINE YCIOBHUIO:
X>0.5
Y>0.5

. 4 T
3. Haiigure 1 o, eciut sina=——u —<a<r.
17 2

Tema 6. Tpuronomerpuyeckue ypapHenusi u Hepasenctna (1)3)6)20)21)32)33) OK 1 - OK 5

1. Petnte ypasHerue Sin’(X)+ sin(x)-2=0
2. Pemmre HepaBeHCTBO SiN(X)-c0s(X)<0

Tema 7. Tpuronomerpuueckue pynkuuu (1) 2) 4) 5) 20) 22) 32) 33) OK1-OK 5
1. TToctpotite rpaduk GyHKIHNA yz23in(x+%)+1
Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33) OK 1-OK 5
1. Haiinure npousBoanyto pyHkuuu f(x) = 3x% - 6x

2. Haiinure npousBonuyro Gyakmmn f(x) = (3 — 4X)3

Tema 9. [IpuMeHeHue NPOU3BOAHOI K MCCJIe0BAHUIO (PYyHKIMI
(1) 4) 22) 24) 32) 33) OK 1 - OK 5
1. HaiinuTte xordpummeHT HakIoHa KacaTeIbHOU K rpaduKy QYHKIIMH Y = SIN X + COS X B TOYKE

T
X==
2
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IlepeyeHb BONPOCOB U 3aJaHUi JJI51 NOATOTOBKH K IK3aMEHY:
Pa3nen 1. Auredpa n Havyas1a aHaJIn3a

Pa3nes 1. AnreGpa n Hayasia anaausa

Tema 1. [eiicrBurenbubie unciaa (1)2)6) 19) 20) 23) 32)33) OK1-OK 5

1.

N

10.
11.
12.

13.
14.

15.

16.

17.

18.
19.
20.

beckoneuHo yObIBaromas reomerpuieckas nmporpeccus. @opmyina cymMmbl
0eCKOHEYHO-yOBIBAIOLIEH T€OMETPUUECKON TPOIPECCUU

Apudmernieckuil KOpeHb HaTypajdbHOH creneHu. CBoiicTBa apu(METHUECKOTO
KOpHS HaTypaJbHOM CTEIICHHU.
Tema 2. Crenennas ¢pynkuus (1)2)3)5)20) 21) 22) 32) 33) OK 1- OK 5

CreneHs ¢ ParOHAJIbHBIM IMIOKA3aTCJICM. CBolicTBa CTEIICHU C PpadrOHaJIbHBIM
IIOKa3aTCJICM.

CreneHn ¢ AeHCTBUTEIBHBIM ITOKa3aTeiaeM. CBONCTBA CTENEHU C JEHCTBUTEIbHBIM
IOKAa3aTeJIEM.

CreneHsb ¢ pallMOHAIBHBIM U AEHCTBUTEIbHBIM IIOKA3aTEIIEM.
Crenennast pyHKIUS, € CBOWCTBA. [ paduk cTeneHHON QyHKITUH.
PaBHOCWIIbHBIE YpAaBHEHMSI U HEPABEHCTBA

Tema 3. Iloka3arensnas pynkuus (1)2)3)5)19)21) 22) 32) 33) OK 1 - OK 5
[TokazarenpHas pyHKIHA, € cBoicTBa. [ paduk mokazaTeabHON QYHKITUH.

OHpe,I[CJ'ICHI/IC IMOKa3aTCJIbHOTO YPaBHCHUA.

Tema 4. Jlorapupmuyeckas ¢pynkmus (1)2)3)5)20)21)22)32)33) OK 1 - OK 5
Jlorapudwmsl. [Tonstue norapudma.

CoiicTBa norapudmos.

Jlorapudmuueckas pynkius. CpoiicTBa gorapupmuueckoit pynkuuu. I'paduk
jorapupMuuecKoil PyHKIIMH.

Jlorapudmuueckue ypaBHeHUs. MeTOAbI pelIeHUs TOTapu(pMUIECKIX ypaBHEHUH.
Jlorapudmuueckue HepaBeHCTBA.

Tema 5. Tpuronomerpuueckue gpopmyJsi (1)20)21)32)33) OK1-OK 5
Pannannas mepa yraa. IloBopoT ToukH BOKpYr Hadana koopauHat. KoopanHaTel
TOYKH OKpYkHOCTU. OTpefiesieHne CUHyca, KOCUHyCa U TaHI'€Hca yria.

3Haku CHHYC4, KOCUHYCa W TaHI'CHCa YyrJia. 3aBHCHMOCTD MCKAY CUHYCOM,
KOCHMHYCOM U TAHT€HCOM OJHOT'O M TOI'O K€ yrIJia.

Tpuronomerpuueckne ToxaecTBa. CriocoObl JOKa3aTeIbCTBA TOKIIECTB.
[TpeoOpa3oBaHue TOKIECCTB.

CuHyc, KOCUHYC M TaHT€HC YTI10B. DOPMYIIbI CIOKEHUS.
CuHyC, KOCHHYC U TAHT€HC ABOMHOrO0 yria. @opMysibl IBOMHOTO yTiia.

CuHycC, KOCHHYC ¥ TAHT€HC MOJOBUHHOrO yriia. @opmyinsl npuBeneHus. CymMma u
pa3HOCTb cuHycoB. CymMMa U pa3HOCTb KOCUHYCOB.
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Tema 6. Tpuronomerpnyeckue ypaBHeHusi 1 HepaBeHncTBa (1)3)6)20)21)32)33) OK 1 -

21.

22.

23.

OK 5
Pemrenne TPUTOHOMETPHUICCKUX ypaBHeHI/Iﬁ CBOAAIIMXCS, K KBaApaTHBIM, 3aMCHA
IEPEMCHHBIX.

VpaBHeHue asinx+bcosx=0. YpaBHeHHUs, pelllacMble Pa3I0KEHHEM JIEBON 4acTu Ha
MHOXHTEIH.

TpuronomeTprueckoe HEpaBEHCTBO. AJTOPUTM pelieHus. Pemenue
TPUTOHOMETPUUYECKUX HEPABEHCTB PA3IMYHBIMU CIIOCOOAMH.

Tema 7. Tpuronomerpudeckue pyukuuu (1) 2) 4) 5) 20) 22) 32) 33) OK1-OK 5

24

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

A

. O6nactp omnpeaeneHuss © MHOXKECTBO 3HAUYCHUI TPUTOHOMETPUIECKUX (PYHKITHI.
YeTHOCTh, HEYETHOCTD, IEPUOJUYHOCT TPUTOHOMETPUIECKUX (QYHKITHH.

CBoiicTBa (hyHKIIMU y=COSX U €€ IrpaduK.
CgoiicTBa ¢yHkunu y=sinx u ee rpaduk. CoiicTBa GyHKINN y=tgX U ee TpaduK.
OO0parHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33) OK1-OK 5
[Tpenen ¢pynkuuu B Touke. Boruncienue npeaena pynkuuu. Yucno €.
3ameuarenbHblie peaensl. [lpeaen gyHkunm Ha 6ECKOHEUHOCTH.
[TponsBoaHas (pu3nvecKuii, TeOMETPUICCKUN, SDKOHOMUYCCKUN CMBICIT).
[TpaBuna quddhepeHupoBaHusl.
JuddepeHumrpoBanue cIoxKHON 1 00paTHON (YHKITHIA.
[Tpon3BoHAS TPUTOHOMETPHUYECKUX (DYHKIHH, Torapu(pMUIECKOr (yHKIIHH,
NOKa3aTeIbHON U 00pPAaTHBIX TPUTOHOMETPUUECKUX (DYHKIMMA, CTEIEHHON (QYHKIUH.
[Tpou3BoiHas TPUTOHOMETPHUYECKUX (YHKIMH, TorapupMuuecKoi GyHKIMH,

MOKa3aTeIbHON M 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIMH, CTEIEHHONW (DYHKIUU.

Tema 9. [IpuMeHeHUe MPOU3BOAHOI K HCCJIe0BAHUIO PYHKIUI
(1) 4) 22)24)32)33) OK1-OK5
[Tpunoxenne NpoU3BOIHOMN ISl UCCIIEOBAHUN (QYHKIIHIA.

HenpepsiBHocTh QyHKIMH. Touku pa3pbia pyHkuuu. Knaccupukanus Touek
pa3pbiBa QYHKIHUU. ACUMIITOTHI.
Bospacranue (yosiBanue) pyHKIui. Y4acTKu MOHOTOHHOCTH (DYHKITHH.

JlokanbHBIN 3KCTpeMyM. [lepBoe 1 BTOpOE JOCTaTOUYHBIE YCIOBHS SKCTPEMYMA.

Tema 10. [lepBooGpa3nas (2) 4) 22) 24) 32) 33) OK1-0K 5
OcHoBHBIC (OPMYJIBI HHTETpUPOBaHUs. HernocpeicTBeHHOE HHTETPUPOBAHHUE.

['eomeTprueckoe npuiIoKEeHNE HEOTIPEAEIEHHOTO HHTETpaa.
dusnuecKue NpUII0KEHHU HEONIPEAEIEHHOIO UHTETpaa.

[Tnomaap naockon GUTYpHL.
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Tema 11. KommiekcHsblie yuciaa (1)25)32)33) OK 1 - OK 5
5. KommiekcHoe uncio, cConpspkeHHbIE KOMITJIEKCHBIE YMCIIA, MOAYJIb U apTyMEHT

KOMILIEKCHOTO YHCIIA.
6. ®dopma 3arMcu KOMIUIEKCHBIX YHCell (TeOMETpUYecKasi, TPUTOHOMETPUIECKast U
anredpanyeckas)
7. Apudmerndeckue ISHCTBHS ¢ KOMIJICKCHBIMHU YUCIIAMH.
Tema 12. Muo:kecrBa. I'padnl. (1) 16) 17) 32) 33) OK 1 - OK 5
8. Omnepanuu HaJ MHOKECTBaMU. MHOKECTBA U OTHOIICHHUS.
9. TI'pad, cBs3HbIl Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH.
Tema 13. DiemenTbl kKomounaTopuku (1)8)16) 18) 32) 33) OK 1 - OK 5
10. [MpaBuio npousseneHus. [lepecranoBku. Pazmemnienus.

11. Coueranus u ux cBoictsa. bunom HeroTona.

Tema 14. DaemeHTsI Teopuu BepositHocTeii. Ctarucruka (7) 16) 18) 25) 26) 27) 32) 33)
OK1-OKS
12. CoOpiTus. Kombunanus coowrtuii. [IpoTuBononokHoecoObiTHE. BeposTHOCTD
coObITHs. CIIOKEHHE BEPOSTHOCTEH.

13. He3aBucumble COOBITHS. Y MHOKEHHUE BCpOHTHOCTeﬁCTaTI/ICTI/I‘leCKaH BCPOATHOCTD

Pa3nea 2. I'eomerpus.
Tema 15. Beenenue B crepeomerpuio. [lapajielbHOCTH NPSIMBIX U IJIOCKOCTEH
(1)2)9)12)14)15)28)29)30)32)33) OK 1 - OK 5
IIK 3.1. OcymecTBISITh NPOCKTHPOBAHHE CeTEeBOH HHPPACTPYKTYPBI.

14. TlpoexTrpoBaHue ceTeBoi HHPPACTPYKTYPHI U 0hopMIIEHHE
JOKYMEHTAL1H.
15. IIpenmer crepeomerpun. AKCuoMbl crepeoMeTpui. HekoTopele ciaencTBrs U3 akCHOM

16. [TapannensHble IpsMbIe B IPOCTPAHCTBE
17. IlapanienbHOCTh NPSMOMN U MIIOCKOCTH

18. CkpemuBatommuecs npsiMble. YTIIbI C COHANPaBIEHHBIMU CTOPOHAMU. YTOJ MEXIY
MIPSIMBIMH.

19. ITapamnenbHOCTH MI0cKocTed. CBOWCTBA MapauIeIbHbBIX INIOCKOCTEH.

20. Terpasnp.

21. TMapannenenumnen.

22. 3anauu Ha MOCTPOEHHE CEUEHUI.

23. CaoiicTBa mapajielenumnesaa.

Tema 16. [lepneHauKyJIsIpHOCTH MPSAMBIX U TJI0cKocTeii (1) 2) 9) 12) 13) 14) 15) 28)
29) 30) 32) 33) OK1-OK 5
24. TlepnieHAUKYJISPHBIE IPSMbBIE B IPOCTPAHCTBE.

25. Ilpu3HaK neprneHAnKYISIPHOCTH MPSIMOM U TUTOCKOCTH.
26. Teopema 0 TIpsSMOIA, IEPIICHIUKYIISIPHOH K IJIOCKOCTH.

27. PaccrostHEE OT TOYKH JI0 TUIOCKOCTH. Teopema o0 Tpex MepneHauKysipax.
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28. Yron Mexay NpsMON U MIOCKOCTHIO

29. JIByrpaHHBIA yroji

30. IIpu3HaK neprneHAUKYIIPHOCTH IBYX IIOCKOCTEH.

31. IIpssMOyTOJIbHBIN MapajuIeIeTUIIE]

32. TloHsTHE MHOTOTpaHHHUKA

33. Ilpusma. Ilnomans NOBEPXHOCTH MPU3MBI

34. TTupamuga

35. IlpaBunbHas nupamuaa. Pemenne 3amay.

36. Yceuennas nupamuja. [lnomans NOBEpXHOCTH YCEUSHHON MTUPAMHU/IBL.
37. CummeTtpusi B ipocTpaHcTBe. [IoHATHE PaBUIIBHOTO MHOTOTPAaHHHKA.

Tema 17. Bextopsl B npoctpancTe (1)2)12)13)14)15)28) 29)30)31)32)33) OK 1 - OK 5

38. [lonsaTue BekTopa B mpocTpaHcTBe ClIOKEHHE W BBIYMUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ucio. IlonsaTue xomnanaHapHbIX BEKTOpPOB. PasimokeHue BekTOpa IO

TPEM HCKOMILJIaHAPHBIM BEKTOPAM.

39. [Ipocreiimue 3amaun B KOOpAMHATAX. YTON MeXAy BekTopamu. CkamsipHOe
IIPOU3BENECHNE BEKTOpPOB. (OCHOBHBIE CBOWCTBA CKAISIPHOIO  IIPOU3BEACHHS.

Brruucnenue YTJIOB MEKAY MPAMBIMHA U INIOCKOCTAMHA

Tema 18. Humuap, kouyc, map (1)10) 11)12)14) 15)28) 29) 30)32)33) OK 1 - OK 5
40. Toustre tumMHApa. ITnomas moBEpXHOCTH IMIHHIPA

41. Ilonsarue konyca. [lnomans noBepxHOCTH KOHYca. Y ceueHHbIN KoHyc. [lnomans
MIOBEPXHOCTH YCEYEHHOTO KOHYCA.

42. Tlonstue cdepsl. YpaBHeHUe cdepbl. BzanmHoe pacrnosnoxeHnne cepsl U MI0CKOCTH.

43. Tlonsarue mapa. [Tnomane chepsl u mapa. Pemenue 3agauy.

Tema 19. Oonémbl Tea (1) 12 ) 14) 15) 28) 29) 30) 31) 32) OK 1 - OK 5
44. O6beM npsmoii npu3Mbl. O6beM HaKJIOHHOM MPU3MBI.

45. O6veM mmumuHapa. OObEeM MUPaAMHU/IBI
46. O6beMm konyca. OObeM 1mapa.
47. O0OBeM MapoBOro CErMEHTa, IapoBOTo CJIOS U MIAapoBOro cextopa. [lmomanas cdepbl



