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1. INIAHUPYEMbBII TNEPEYEHb PE3YJIbTATOBOBYUEHUAIIOYUYEEHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE IEHTPATHHBIX MATEMAaTUYECKHX TMOHITHA (YHCIO, BEIMYMHA,
reomerpuueckasi (urypa, mepeMeHHas, BEpOATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  mojBeneHHE OOYYalOMIMXCS Ha JOCTYHHOM JUIi HHX YPOBHE K OCO3HAaHHIO
B3aUMOCBSI3M MATEMAaTHKH M OKPYKAIOIETO MUpa, HOHUMAHUIO MAaTEMaTHKN KaK YacTh

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

—  pa3BUTHE MWHTEJUICKTYQJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH  OO0ydaromuxcs,
MMO3HaBATCIILHOM AKTUBHOCTH, HUCCJICA0OBATCIIBCKUX YMCHHﬁ, KPUTUYHOCTH MBIINUICHUA, UHTCPCCA K
U3y4YCHUIO MaTEMaTHKH;

- dopmupoBaHre  (QYHKIMOHAIHLHOW  MaTeMaTHYeCKOH  TPaAMOTHOCTH:  YMCHHS
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JPYrUX Y4eOHBIX IPEIMETOB, MPOSIBICHNUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (hOPMYIUPOBATH HX
Ha A3bIKC MATCMAaTHKW MW CO3[JaBaTb MATCMATHYCCKUC MOJACIIHM, IMIPHUMCHATH OCBOCHHBIN
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 yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YYAIOMErocss Kak akTHBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABICHUE O MaTeMaTHYECKHX OCHOBaX ()YHKIIMOHHPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MpOLEAyp IpaXkAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COIMATbHBIMA MHCTUTYTaMH B COOTBETCTBUHU C MX (PYHKIHUAMHU H
Ha3HAUCHHEM,

2) IaTPUOTUYCCKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW Tpa)TaHCKONW HAEHTUYHOCTH, YBAXKEHMsI K IPOLLIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHICKHUX
MAaTeMaTUKOB M POCCHUICKOW MaTEMaTHYE€CKON IIKOJIbI, HCIIOJIb30BAHUE ITUX JIOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBSHHOI'O BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH
U IeATEeIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYyIIEro;

4) 5CTETHYSCKOTI'0 BOCITMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas ICTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, pEUIeHWH, PACCYXKIACHHH, BOCIPUUMYUBOCTH K MATEMAaTHYECKUM aCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) GU3UIECKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 3I0pPOBOTO U
Oe3omacHOTO 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (370POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITHA U OTHbIXA, peryispHas (pu3udeckas akTUBHOCTD), (PU3HUECKOE
COBEPIIECHCTBOBAHHE MPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATETbHOCTHIO;

6) TPYIOBOT'O BOCITMTAHMSI:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IICHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3IMYHBIM cdepam




npoecCHOHANBHOM JIeATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M ee NPUIOKEHUSIMH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC
MJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYCCKUX 3a]ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHUE BIHSHUA  COLIMAJIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOH M COIMAIbHON Cpeibl, OCO3HaHHE
J100aNbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJIeM, OpUEHTAlUsl HAa MPUMEHEHHWE MaTeMaTHYeCKUX
3HAHUU JJI pelleHus 3a7a4 B 00JIaCTH OKPY>KaloLel cpeibl, INIAaHUPOBAHKUE MOCTYIKOB U OLIEHKHU HX
BO3MOYKHBIX ITOCJIEICTBUH I OKPYKAIOILEH Cpebl;

8) IICHHOCTH HAYYHOTO TO3HAHMUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHON TMpaKTUKW, MOHMMAaHME MAaTeMaTH4YeCKOW HayKh Kak cdepbl YelIOoBEeYeCKO
JESTEIIbHOCTH, JTAIOB €€ Pa3BUTHUS M 3HAYMMOCTH JJISI PA3BUTHUS [IUBUIIN3AIUN, OBIIAJICHUE SI36IKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJNbTypOH KakK CpEeICTBOM TIO3HaHHWS MHpaA, 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 pe3y/ibTaToB:

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

VY oOyyaromerocs 0yayr chopMHUPOBaHbl CIEAYIOMKME 0A30BBLIE JIOTMYECKUE JIEMCTBHS Kak
YacCTh ITO3HABATCIIBHBIX YHUBCPCAJIBHBIX V‘-IG6HBIX IICfICTBHfI:

BBISIBIIAITh M XapaKTePH30BaTh CYIIECCTBCHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHITUM, OTHOUIEHUH MEXIYy MOHATHUSAMH, GOPMYIUPOBATh ONPEECIICHUS MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TpPU3HAK KJIACCH(HMKAIIMKA, OCHOBAHHUS JUIi OOOOLICHHS W CPAaBHEHUS, KPUTCPHUH
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJTUPOBaTh W MPEOOpPa3OBBIBATh CYKACHUS: YTBEPIUTCIbHBIE U
OTpI/IHaTeJ'II)HI)Ie, CAUHHUYHBIC, YaCTHbLIC 1 O6HII/I€, YCJ'IOBHI)IG;

BBISIBIIITh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunss B (hakrax,
JaHHBIX, Ha6J'IIOI[eHI/I${X nu YTBCp)KI[CHI/IﬂX, Hpe)lﬂal"aTI) KpI/ITepI/II/I IJIA BBISIBJICHUS 3aKOHOMCpHOCTeI\/’I
U MIPOTUBOPEYHNI;

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

MIPOBOJUTH CAMOCTOSITEIIFHO J1I0Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKIACHHM (TpsSMbIe U OT
NPOTHBHOTO), BHICTPAUBATh apIYMEHTAIUIO, IPUBOAUTH MPUMEPBI M KOHTPIIPUMEPBI, 000CHOBBIBATH
CO6CTBCHHBI€ CY)KHeHI/ISI " BBIBOJFBI,

BBIOMPATh CIOCOO pelieHus yueOHOM 3a1aun (CPaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BBIOMPATh HaNOO0JIee MOIXOIANINN C YUETOM CaMOCTOSTEIIHHO BBIJICIICHHBIX KPUTEPUEB).

VYV obyuaronierocs 6yayT copMUpOBaHbl CAEAVIONINE 0a30BLIE NCCIEN0BATENLCKUE AEHCTBUS
KaK 9aCTh ITO3HABATCIIbHBIX YHUBCPCAJIbHBIX V‘—Ie6HI)IX lIefICTBHfI:

MCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HaHUs, (HOPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MpOOIeMy, YCTaHABIMBAaThH KMCKOMOE | JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HCCIICOIOBAHUC
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IMPOIECCA, BBISBICHHIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

CaMOCTOSITENILHO (HOPMYJTUPOBATh OOOOIICHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUs, MCCACIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTH ITOJIYUYECHHBIX PE3YJIbTAaTOB, BBIBOJOB MU
0000I1IEHHI;




MMPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIECCA, & TAKKE BBIBUTATH MPEIOJIOKEHHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

N o0yyaronerocs oyayT copMHUpPOBaAHEI CIEIYIONINE YMEHUS pabortaTh
¢ nudopMalMel KaKk 4acTh [M03HABATEIbHBIX YHUBEPCAILHBIX YUEOHBIX JEHCTBUHN:

BBISBIIATH JCPUIUTHI MHPOPMAIIMH, JAHHBIX, HECOOXOJUMBIX JJII OTBETa HA BOMPOC W IS
pELIeHUS 3a1a4H;

BBIOMpaTh ~ MHQPOPMAIIMI0 W3  WUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3UPOBATh,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYPUPOBaTh MH(OpPMAIHIO, TIPEACTABIATL €€ B pasIWyHbIX (OpMax, WILIHOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

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

BOCIIPUHUMATh H  (OPMYJIHMPOBATH  CYXKJCHUS B  COOTBETCTBHM C  YCIOBUSAMH
U LensIMH  OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHPMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY pEIIeHUs 3aJayl, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

B XoJe OOCyXIeHHus 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEeMbl, MPOOIEMBI,
pemiaeMoil 3ama4yu, BBICKA3bIBaTh WJEH, HAICJICHHBIC HA TOMCK PEIICHHs, COMOCTaBISATH CBOU
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UIINIA, B KOPPEKTHOM (hopMe (GOpMYITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yibTaThl pELICHUS 3a7aud, JKCIEPUMEHTa, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITCIIFHO BBIOMPATh (hOpMAT BBICTYIUICHUS C Y4ETOM 3a7ad MPE3SHTAIlMH U OCOOCHHOCTEH
ayJUTOPUH.

VY oOyuaromerocs OyayT copMUPOBaAHbI CACAYIOMME YMEHHUS CaMOOPraHU3aIlMi KaK 4acThb
PErYASATHUBHBIX YHUBEPCAILHBIX YUECOHBIX JEHCTBUM !

COCTaBIATh  IUIAH, AQNTOPUTM  pEHICHWS  3aJadd, BBIOMpPATh  CIOOCOO  peHICHUS
¢ yuyéTOM HMEIOIIUXCS PecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMAIUK.

YV ob6yuaromerocss 0yayr copMUpOBaHbBl CIEAVIOIIME YMEHHS CAaMOKOHTPOIS KaK 4YacThb
PETYIATUBHBIX YHUBEPCAILHBIX YUEOHBIX IEHCTBUI:

BIIa/IETh HABBIKAMU TO3HABATEIHHOU pe(ICeKCUU KaK OCO3HAHHWS COBEPIIAEMBIX JIEHCTBHI U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YyJIbTAaTOB, BIIAJIETh CIOCOOAMHU CaMOMPOBEPKH, CaMOKOHTPOJIS
mpolecca U pe3ysibTaTa perieHusl MaTeMaTH4eCKOU 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HaWJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUYMUHBI JOCTHKEHHS
WM  HEJOCTIDKCHHS  PE3yNbTaTOB  JACATEIBHOCTH, HAXOAUTh OMIMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

V obyyaronierocs 0yayr cchopMHPOBAHEI CIEAVIOIME YMEHUS COBMECTHOM ACATENHLHOCTH:

MOHUMATh W WCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYATbHOW pabOTHI MpHU
pernieHnu y9eOHbBIX 3a/1a4, MPUHUMATD 11eJ1hb COBMECTHOM NIEATEIbHOCTH, TIJIAHUPOBATh OPTraHU3aIHIo
COBMECTHOU paboThI, pacpeeNiaTh BUABI pabOoT, T0TOBAPUBATHCS, OOCYKIATh MPOLIECC U PE3YIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (opmax paboTel (0OCykaeHus, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBITOJHATH CBOIO YacTh pabOTHl U KOOPJAUHUPOBATH CBOU JCHCTBUS C APYTHMHU
YJIeHAaMHd KOMaH[IbI, OILIEHHWBAaTh Ka4yeCTBO CBOETO BKJIaga B OOIIUN MPOAYKT IO KPHUTEPUSM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

1.2.3. IlianupyemMble nMpeAMeTHbIE Pe3yJabTAaThl 0CBOEHHUS

IIo vuyeOHOMY mnpeaMery ''Marematnka' (Bra4Yasg Kypchl '"AJredopa ¥ HayaJja
MaTeMaTnyeckoro anajania', "I'eomerpus', "BepossiTHOCTh M cTaTHCTHKA'')
1 ) BJIaICHUC METOJaMHU J0Ka3aTcJIbCTB, aJIFOpI/ITMaMI/I peH_ICHI/IH 3aJa4, yMeHI/Ie




(GopMynHupoBaTh ONpEAETICHUs, AKCUOMBI U TEOPEMBI, NMPUMEHATh UX, NPOBOAUTH JOKA3aTEIbHbIC
paccyX/IeHHs B X0JI€ pELICHMs 3a/1a4;

2) yMeHHue OnepupoBaTh MOHATUAMU: CTENEHb YUCIIA, JIOTapu(M YUCIIa; YMEHHUE BBIIOIHSTH
BBIUUCIICHHE 3HAYE€HUH ¥ MpeoOpa3oBaHUs BBIPAKEHUH €O CTENEHSAMH U Jorapupmamd,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAKEHUH;

3) ymMeHHE OIEepUpOBaTh IMOHATHAMH: pPallMOHAIbHBIE, HpPpallMOHAIbHBIE, IIOKA3aTEIIbHBIE,
CTENEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHue OnepHpoBaTh MOHATUAMHU: (YHKIHMS, HENpepbiBHAs (QYHKUUS, MPOU3BOIHAS,
nepBooOpasHas, ONPEIENCHHbI MHTErpaj; YMEHME HaXOAUTh [POU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLUH, UCTIONB3YSl CIIPABOYHBbIE MaTEpUalbl; UCCIEA0BaTh B MPOCTEHIINX Claydasx (yHKLHMU Ha
MOHOTOHHOCTb, HAaXOJUTh HauOOJbIINE W HAUMEHbIINE 3HA4YCHUs (DYHKIMI; CTpouTh rpaduku
MHOTI'OWJIEHOB C HCIOJb30BAHUEM allllapaTa MaTEeMAaTHYECKOTr0 aHaJIN3a; IPUMEHTh IMPOU3BOJIHYIO
IpY pelICHUH 3a]a4 Ha JBIKEHHE; PElIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 33/1a4M Ha HAHOOJbIINE U
HalMEHBIINE 3HAaUE€HUs, HA HAXOXKAECHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHHe OmNepupoBaTh MOHATHUSMH: palMOHANbHAs (YHKIMSA, NOKa3aTelnbHas (YHKIHA,
crernieHHas (yHKUMs, Jgorapudmuueckass (QyHKIUS, TpPUTOHOMETpUYeckHe (QYHKLIMHU, OOpaTHbIE
(GyHKIMHU; yMEHUE CTPOUTH TpapuKH M3YYeHHBIX (YHKIHH, HCIIOJIB30BaTh rpadUKu MpH U3Y4EHUHU
IPOLIECCOB U 3aBUCUMOCTEH, NMpPU pELIeHMH 3ahad M3 JpYrMX y4eOHBIX NpPEAMETOB U 3a7ay U3
peabHOM ’KU3HU; BhIpaXKaTh (POpMyJIaMU 3aBUCUMOCTH MEK/y BETUUUHAMU;

6) yMeHUe pellaTh TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM YHMCIIE Ha MPOLEHTHI, JOJIU U
4acTH, Ha JIBWKEHHE, padOTy, CTOMMOCTb TOBApOB M yCIYT, HAJIOTH, 33[]a4d U3 O0JIACTH yIPaBICHUS
JUYHBIMU U CeMEWHBIMU (DMHAHCAMH); COCTABIATH BBIPAKEHUs, YPAaBHEHHUS, HEPaBEHCTBA U HUX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIEI0BATH MOJyYeHHOE PEUICHUE U OI[CHUBATH MPABIOIOA00HOCTD
pe3ysbTaToB;

7) yMeHHe OmnepupoBaTh MOHITUSMHU: CpeAHee apupMeTHUecKoe, MelnuaHa, HauOoblIee U
HalMEHbIIIee 3HAYeHUs, pa3Max, JAUCIEPCHUsi, CTaHIApPTHOE OTKJIIOHEHUE YMCIIOBOrO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATh WH(GOPMAIMIO, TPEACTABICHHYI0 B Ta0IWIax, Ha JUarpaMmax,
rpadukax, OTpPaXarollyt0 CBONCTBA peallbHbIX IPOLIECCOB U SIBJICHUI; peACTaBIATh HHPOPMALIUIO C
MOMOIIbIO TAaOJIUI] M IMarpaMM; UCCIIEI0BaTh CTATUCTUYECKHUE IaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKuX METOJIOB U DJICKTPOHHBIX CPECTB;

8) ymeHue onepupoBaTh MOHATUSIMU: CIyYalHbIN ONBIT U CIy4yailHOE COOBITHE, BEPOSITHOCTh
CJIy4alfHOTO COOBITHSI; YMEHUE BBIYMCIATH BEPOATHOCTh C UCIOJIBb30BaHUEM I'paMuecKuX METOIOB;
IPUMEHSTHh (DOPMYJIbI CIIOKEHHUSI M YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (OPMYJIbI
IpU PELICHUM 3aJlad; OLICHWBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOAUTH NMPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX YHUCENl B MPUPOJIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

9) ymMeHue oneprupoBaTh MOHATUAMU: TOUKA, MpsAMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHBII
yroJl, CKPEIMBAIOIINECS TPAMBIE, APAJUIEIBHOCTh U MEPIEHANKYIIAPHOCTD MPAMBIX U INIOCKOCTEH,
YroJl MEXKAY NPSMBIMU, YTOJI MEKAY MPSAMON U MIIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSAMHU, PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY NPSAMBIMHU, PACCTOSIHUE MEXKIY IJIOCKOCTSAMU; YMEHHE
MCIIOJIb30BaTh MPH PEIICHNUH 3a/1a4 U3y4yeHHbIE (DAKThI U TEOPEMBI IJIAHUMETPUU; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

10) yMmeHue omnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHMK, CEUYEHHE MHOTOTpaHHMKA, KYO,
napajjeNnenunes, npu3mMa, nupaMuaa, GuUrypa U MOBEPXHOCTh BPALICHHUs, LUIUHIP, KOHYC, HIap,
cdepa, ceueHust GpUrypsl BpalleHHs, MJIOCKOCTh, Kacaromascs cdeppl, IMIUHAPA, KOHYCA, MJI0AAb
MOBEPXHOCTH MUPAMUJbI, TNPU3MBI, KOHyca, IWIMHApA, IUomanb chepbl, o0beM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienuneaa, MUpaMHIbl, TMPU3MbI, MWIMHApPA, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOIPAaHHMKM M TIOBEPXHOCTH BpAIlEHHsS, HUX CEYEHUS OT PYKH, C TOMOIIbIO
YEpTEXKHBIX HHCTPYMEHTOB M DJEKTPOHHBIX CpPEJCTB; YMEHHE pAaclo3HaBaTb CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPaBUJIBHBIE MHOTOIPaHHUKH;

11) ymenue omepupoBaTh MOHSATHUSIMHU: JBH)KEHUE B INPOCTPAHCTBE, MOJOOHBIE (QUIYpPHI B
IPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOILIEHHUE IIJIOIIAJe MOBEpXHOCTEH U 00BEMOB MOJOOHBIX (GUTYD
IIpU pEIIeHUH 33/]a4;

12) yMeHHe BBIYHCISATH TEOMETPHUUECKHE BEIWYMHBI (IJIMHA, YTroJ, IUIOMIAa/lh, OO0BEM,



IUIOIIAb TOBEPXHOCTH), UCIIOJb3Yys U3yUYEHHBbIE (POPMYJIBI U METOABI;

13) ymeHue omepupoBaTh MOHATHSIMM: MPSIMOYTOJIbHAs CUCTEMAa KOOPAMHAT, KOOPAWHATHI
TOUYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE MPOM3BEACHUE, YroJl MEXKAY BEKTOpPAMHU, CymMMa
BEKTOpPOB, IPOM3BEJCHUE BEKTOpAa HAa YHUCIIO; HAXOJUTh C MOMOINBIO H3YYEHHBIX (OpMYI
KOOPJIMHATBI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

14) ymenue BoIOMpATh NOAXOAAIINA U3YYSCHHBIN METOJ Ul PEUICHUs 33/1a4H, PACIO3HABATh
MaTeMaTHuecKkue (hakThl 1 MaTeMaTHUYECKUE MOJIENN B INPUPOJHBIX M OOILECTBEHHBIX SIBJICHUSX, B
HUCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPbl MATEMATHYECKUX OTKPBITHMM POCCUMCKON M MHPOBOHI
MaTeMaTHYeCKOM HayKH.

15) ymeHue onepupoBaTh IOHATHUSAMHU: OIpEJENICHHE, aKCUOMa, TEOopeMa, CIIEACTBHUE,
CBOWCTBO, MpPH3HAK, J0KA3aTEIbCTBO, PABHOCHIBHBIE (DOPMYITUPOBKH; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ MPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH HPUMEPbl U  KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ MaTeMaTUYECKON HHIYKIMH; IPOBOAMTH J0Ka3aTeIbHbIE PACCYKICHUS IPU
pELICHUHU 3aJ]ay, OLICHUBATh JIOTHYECKYIO PAaBUIIBHOCTb PACCYXIECHUIH;

16) ymenue onepupoBaTh IOHATUSAMH: MHOXKECTBO, TOAMHOXXECTBO, OIEPaLlUU HaJ
MHOXECTBaMH; YMEHUE HCIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Jjs ONUCaHMs
peabHBIX TPOIECCOB M SBJICHWHW M TpPU PEHICHWH 3a1a4, B TOM 4YHCIE W3 APYrHUX Y4eOHBIX
IPEIMETOB;

17) ymenue omepupoBaTh HOHATHUSAMH: Tpad, CBSI3HBIA rpad, aepeBo, HUKI, Trpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaThb U OMMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU; UCIIOIB30BaTh Irpadbl
IIPU pELICHUH 33/]a4;

18) ymenue cBOOOIHO ONEPUPOBATH MOHATHSAMM: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHUi, YUCIIO MePecTaHOBOK; OMHOM HBIOTOHA; yMeHUE MPUMEHATh KOMOWHATOPHBIE (DAaKTHI U
paccyXIeHus JJIs pelIeHus 3a1ay;

19) ymenume omepupoBaTh MOHSATHSAMH: HATYPaJbHOE YHCIO, I[EJI0€ YHCIO, OCTATOK II0
MOJYJI0, PALMOHAIBHOE 4YHCIO, HPPALUOHAIBHOE YHMCIO, MHOMKECTBAa HATYpajbHbIX, LEJbIX,
PaLMOHAIBbHBIX, IEHCTBUTENIbHBIX YUCEIl; YMEHHUE UCII0Jb30BaTh IPU3HAKYU JAE€TUMOCTH, HAUMEHbIINN
o0mui JenuTellb W HauMEHblIee oOlee KpaTHoe, ajaropuT™M EBKkina mnpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JIU4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

20) ymenue cBOOOJHO OINEpUPOBATH MOHATHSAMM: CTENEHb C LIEJIbIM IOKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEeHHU, CTENEeHb C palUOHAIBHBIM IIOKA3aTeJleM, CTENEHb C JCHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YUCIIA;

21) ymeHHE ONEpUPOBATh TOHSATHSIMHU: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CHUCTEMA YPAaBHEHMM M HEPABEHCTB, DPABHOCUIIBHOCTh YpPaBHEHUH,
HEpPaBEHCTB U  CHUCTEM, palMOHaJbHbIE, WPPALMOHAIbHbIE, MOKa3aTeNbHbIE, CTEIECHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKHE ypaBHEHMs, HEpaBEHCTBA M CHCTEMbl; YMEHHE pelaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBbI C IOMOIIBIO Pa3IWYHBIX IPHUEMOB; pellaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C NApaMETPOM; INPUMEHATH ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI IUIA
pelieHns MaTeMaTHYeCKHX 3aj1ad U 3ajad U3 pa3IMuHbIX o01acTel HayKu U pealibHOM JKU3HH;

22) ymeHue CBOOOJHO ONEpHpPOBAaTh MOHATUSAMM: rpaduk (GyHKIMM, oOpaTHas (QyHKLuS,
KOMIO3UIMS (PyHKUUHN, TUHEHHAs QyHKIUSA, KBaApaTU4Has QyHKIMS, CTENeHHAs QYHKIUS C IeJIbIM
mokaszarejeM, TpUTOHOMeTpudyeckue (yHKIMHM, oOpaTHble TPUTOHOMETpUYECKHE (DYHKIUH,
nokasarenbHasi U Jorapupmudeckas QyHKIMHU; YMEHHUE CTPOUTH Tpa@UKU (YHKIHHA, BHIMOIHITH
npeoOpa3oBaHus rpadukoB GyHKINHT;

YMEHHE HCIONb30BaTh Tpapuku QYHKUMN IS W3Y4EHHs MPOIECCOB M 3aBHCUMOCTEH mpu
peLIeHUH 3a/1a4 M3 JPYruxX y4eOHBIX NPEIMETOB U U3 pealbHOW JKM3HU; BbIpaXaTh (HopMylamu
3aBHCUMOCTH MEXIY BEITUUYUHAMU;

yMeHHe CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTh (DYHKIIMHU, IEPUOAUYHOCTD (DYHKIIMH,
OTPaHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTh (YHKIUH, DSKCTpeMyM (YHKIHH, HauOoJblIee Hu
HaMMEHbIIIee 3HaUeHUs! (PYHKIIUN Ha IPOMEKYTKE; yMEHHUE ITPOBOIUTH MCCIIeJOBaHNE (PYHKIIUY;

YMEHHE UCIOJIb30BaTh CBOWCTBA U Tpaduku GYHKIUI U pellieHUs] YypaBHEHUN, HEPaBEHCTB
U 3aJa4 C [apaMeTpamMy; H300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBA peIIeHHM
YpaBHEHUM, HEPABEHCTB U X CUCTEM;

23) ymeHHE CBOOOJHO OINEPHPOBATH IMOHATUSAMH: MOCIEIOBATENBHOCTb, apudmMeTHuecKas



nporpeccusi, reoMeTpruecKasl mporpeccus, 0€CKOHEYHO yObIBarolasi TeOMETpHUECKasi MPOrpeccus;
YMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOUIBIO PEKYPPEHTHBIX (hopMyI;

24) ymeHue OIEpUPOBaTh TMOHATHUAMH: HEMPEPHIBHOCTh (YHKIIMUA, ACHMITOTHI Trpaduka
¢yHkuuu, mepBas W BTOpas MPOU3BOAHAS (YHKIMM, T'€OMETPHYECKUH W (DU3UYECKH CMBICTT
IIPOM3BOJIHOM, MepBOOOpa3Hasi, ONpPEACICHHbI MHTErpajl; yMEHHE HaXOAUTh aCUMITOTHI rpaduka
(GyHKIMU; YMEHHE BBIYHMCISATH MPOM3BOIHBIE CYMMBI, MPOU3BEACHHUS, YAaCTHOTO W KOMIIO3HMIIUU
(GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelnbHOH K rpaduky GyHKIUY;

YMEHHUE UCIOJb30BaTh IPOU3BOAHYIO Ui HCCIENOBaHUA (QYHKUUH, A HAXOXKICHHS
HAWIy4lllero pelieHus B MPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHUYECKUX U (U3NYECKUX
3ajjayax, AJs ONPEAENCHHMs CKOPOCTH M YCKOPEHMs; HaXOAUTh IUIOmagd M o0BbeMbl (QuUryp c
IOMOILBI0 MHTETpaja; MPUBOAWUTH MPHUMEPHl MATEeMaTHYECKOTO MOJCIMPOBAHUS C IOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

25) yMeHHe OINepHpoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIC
yyciaa, MOJYJb M apryMEHT KOMIUIEKCHOIO Yucia, ¢opMma 3alucu KOMILIEKCHBIX YHCEN
(reoMeTpuyecKkasi, TPUTOHOMETpUYecKas n anreOpanyeckas); yMETb MPOU3BOAUTEH apu(METHUECKHIE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IPUBOJIUTH IPUMEPHI UCII0JIb30BAaHHSI KOMIUIEKCHBIX YUCEl;

26) ymeHue CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CpenHee apu(METHUECKoe, MEIHMaHa,
HauOoJIbllIee U HAMMEHbIIIee 3HAYCHUS, Pa3Max, JUCIIEPCUs, CTaHAAPTHOE OTKIOHEHHUE [l ONHUCAHUS
YHCIIOBBIX JIaHHBIX; YMEHHE HCCIIEI0BATh CTaTUCTUYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM
rpadu4ecKux METOJOB M 3JEKTPOHHBIX CpEACTB; TIpadUyecKd HCCIe0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JarpaMM pacCeUBaHUS M JTMHEHHOU PEerpecCcuu;

27) yMeHHe HaXxOJuTh BEPOSTHOCTH COOBITHH C HCIOJIb30BaHUEM TIpaMuecKUX METOJIO0B;
OPUMEHSTHh IS pelIeHus 3afad (OpPMYNBl CIOXKEHHS W YMHOXXEHHS BEpOSTHOCTEH, (opMyiy
HOJHOM BeposATHOCTH, (GopMmyny bepnymin, komOuHaTopHble (DakThl U (HOPMYIIBI; OLIEHUBATH
BEPOSITHOCTH pEaJbHBIX COOBITHH; YMEHHE OIEPHpPOBATh TMOHATHAMM: CIIydaiiHas BeJIHYMHA,
pacripe/ielieHue BEpOSITHOCTEH, MaTeMAaTHUYECKOEe OKUIAHUE, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE
CIly4aifHOW BENMYMHBI, (PYHKIUU pPACTpPEACTICHUS U IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOTO U
HOPMAaJIbHOT'O pacHpeeseHU; YMEHUE HCHOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpeieieHuil uis
pemeHust 3agad; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN, METOABI BBIOOPOUYHBIX
UCCIICIOBAaHU; YMEHUE NPUBOIUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

28) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMU: TOUKA, MpsAMasi, MIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMI yroj, JBYI'PAaHHBIA YroJl, TPEXI'PaHHBIA YroJ, IepeceKaromuecs,
napajujelibHble M CKPEIUBAIOIINEcs MpsMble, MapalyIeIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMbIX U
IUIOCKOCTEH, YTroJI MEXAy TPSMBIMH, Yol MEXKIy MPSMOH W IUIOCKOCTBIO, Yroll MEXIy
IUIOCKOCTSIMH; YMEHME MCIIOJIb30BaTh IPH pPELIeHMHM 3a7ad M3y4deHHble (AaKThl U TEOPEMbI
TUTAHUMETPHUH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHUPE;YMEHHE OIEpHpPOBATH
HNOHATUSIMH: MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPAHHUKA, IPABWIBHBIA MHOTOTPaHHUK, MPU3Ma,
nupamuia, (GuUrypa W TOBEPXHOCTh BpAlICHWs, IIMHAP, KOHYC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUYEHHUSI KOHyca M IWINHApA, MapajielibHble OCH WM OCHOBaHMIO, CEYCHME Ilapa,
TUTOCKOCTh, Kacaromascs cQepsl, IIIUHIPA, KOHYCa, YMEHHE CTPOUTh CEYeHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpbl M MOBEPXHOCTH BpAILllEHHs, UX CEUEHHs, B TOM 4YHCIE C
MIOMOIIBIO  AJIEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBAa TEOMETpHYEeCKHX (uryp,
CaMOCTOSITENIbHO (D OpPMYJTHpPOBaTh ONpEAETICHUsS H3ydaeMbIX (Uryp, BBIIBUTATh THIOTE3Bl O
CBOWCTBAaX W TPU3HAKaX TE€OMETPUYECKUX (QHUTYp, OOOCHOBHIBATH WIJIM OINPOBEPraTh HX; YMECHHE
NPOBOJUTH KJaccU(UKAMIO (GUIYp 1O pa3IuyHbIM TPU3HAKaM, BBINOJHATH HEOOXOAUMBIE
JIOTIOJTHUTEIHHBIE TOCTPOCHHS,

29) ymeHue CBOOOJHO ONEPUPOBATh MMOHATUSAMH: IUIOMAAb (UTYpbl, 00beM (QUTYpHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMH, PACCTOSHHE
MEXIYy IUIOCKOCTSAMH, IUIOMAAb chepbl, IIOLaJb MOBEPXHOCTH HUPAMHUJbI, MPHU3MBbI, KOHYCa,
IUIMHApPA, 00beM Ky0a, MPsIMOYrOJIbHOTO Mapajuiesienuiena, MHUpaMHUIbl, MPU3MBI, WIKHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIlIEHHE 00BEeMOB MOJO0HBIX (DUTYD;

30) ymeHume CBOOOJHO OIEPHPOBATH TOHSATHSAMH: IBW)KCHUE, TMapauIeNbHBIA TEpPeHoc,
CUMMETPHUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHME MOA0OUS, MOJ00HBIC



burypsl; yMeHHE paclio3HaBaTh paBHbIC U MOAOOHBIE GUTYDPHI, B TOM UYUCIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHE MHCIIOIb30BaTh I'€OMETPUUYECKHUE OTHOIIEHUS, HAaXOIUTh TIE€OMETPUYECKHE
BEJIMYUHBI (JUTHHA, YTOJI, TUIOIIa/b, 00HEM) MPH PEIICHUH 3aa4 U3 APYTUX yU4eOHBIX MPEAMETOB U U3
peanbHOU KU3HU;

31) ymenue cBOOOJHO ONEPUPOBATH MOHSTHUAMU: NPSIMOYrojibHAs CHCTEMa KOOpPIWHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIMHATBl BEKTOpA, CyMMa BEKTOpPOB, IPOU3BEACHHE BEKTOpa Ha
YHCII0, Pa3IokKEeHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHNUE, BEKTOPHOE MPOU3BEICHUE, YTOI
MEXJly BEKTOpaMH; YMEHHME HCIIOJb30BaTh BEKTOPHBII M KOOPAWMHATHBIA METOA JUIsl pEIICHUS
FEOMETPUUECKUX 33/1a4 U 33Ja4 APYTUX Y4eOHBIX MPEAMETOB; ONEPUPOBAThH MOHATUSMU: MaTpUla 2
X 2 1 3 X 3, onpenenuTesib MaTPUIbl, TeOMETPUUECKUNA CMBICI ONIPEIACTUTENS;

32) yMeHHe MOJETUpPOBATh pEAITbHbIC CHUTYyallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIAThH
BBIpQXXCHHS, YpaBHEHHUs, HEPABEHCTBA M UX CHUCTEMbl IO YCJIOBHIO 3a/lay, HCCIEI0BaTh
IIOCTPOCHHBIE MOJICIM C HWCIOJb30BAHWEM armapara ainreOpbl, MHTEPIPETUPOBATH IMOTYyYCHHBIH
pe3yNbTaT; CTPOUTh MaTEMaTHYECKHUE MOJIEIH C MOMOUIbI0 N€OMETPUUYECKUX TMOHSATHI U BEIUYMH,
peliaTh CBSI3aHHBIE C HUMHU [PAKTUYECKUE 3a/ayd; COCTABJISITh BEPOSITHOCTHYIO MOJAEIb U
UHTEPIPETUPOBATh  MOJXYYCHHBIH  pe3yibTaT; peliaTh NPUKIAgHbIe 33Ja4d  CPEACTBAMHU
MaTeMaTHYECKOTO aHAIIM3a, B TOM YHCIIE COIMATIbHO-DKOHOMHYECKOTO ¥ (PU3HUECKOTO XapaKTepa;

33) ymMeHue BBIOMpATh MOIXOSAIIMA METOJ JUIsl PeUICHHs 3a/layd; MOHMMAaHUE 3HAYMMOCTH
MaTeMaTHKHd B HW3YYEHHUH MPHUPOJHBIX M OOLIECTBEHHBIX IMPOIECCOB W SBJICHUH; YMEHHE
pacro3HaBaTh MPOSBIECHHWE 3aKOHOB MaTEeMaTHKU B MCKYCCTBE, yMEHHE NPUBOJIUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAyKH.

K xoHny o0ydeHusi oOyyawiuiicsi MOJYYHMT CJaeAyloulue MpeaMeTHbIe Pe3yJbTaThl MO
OTAeJBbHBIM TeMaM (enepanbHoil padodeil mporpamMmsl yueOHOro kypca «Martematuka. Kype
«AJre0pbl 1 HAYAJIA MATEMATHYECKOI0 AHAJIN3A»:

Yuciia 1 BbIYMCICHUSA:

CBOOOZIHO ONEpUpOBaTh MOHSTHUAMM: DPALMOHAIBHOE YHCIO, OECKOHEYHas MEepHOIAMYEcKast
IpoOb, MPOLEHTHI, UPPALIMOHAIIEHOE YMCIIO, MHOXKECTBA PAllMOHAIBHBIX M JIEHCTBUTEIbHBIX YHCE,
MOAYJb JEUCTBUTENBHOIO YNCIA;

IPUMEHATh APOOM M MPOLEHTHI Ui peIleHUs] MPUKIAJHBIX 337ay U3 PasIMYHbIX OTpaciieit
3HAHUM U PEATIbHOM KU3HH;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCICHUS, IPaBUJIa OKPYIJIEHUS, MNPUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTENEeHb C LEJNbIM II0Ka3aTeleM, HCIOIb30BaTh
NOAXOJANIYI0 (opMy 3amucu JEHCTBUTENBHBIX YHCEN JUIsl pEHIeHMs] TNPAKTUYECKUX 3anad U
IIPEICTABIICHNS TAHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CcBOOOZIHO oOmepUpoBaTh TMOHATUAMHU: JIOTapupM 4YHUCIA, [JECATHUYHbIE U HaTypaJlbHbIE
JorapuQMmsl;

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

ONEPUPOBATH MTOHATUSAMHU: APKCUHYC, aPKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEHTA.

CBOOOJHO ONEpUPOBATh MOHATHIMU: HATYpaJIbHOE M 1I€JI0€ YUCIIO0, MHOXKECTBA HATYPAJIbHBIX U
LEJIBbIX YMCEN, UCIIOJIB30BaTh NMpU3HAKN feauMocTH 1enblx yucen, HOJ m HOK natypansHBIX uncen
JUIS pellieHus 3a1a4, IPUMEHATh anroputm EBkinuna;

cBOOO/IHO OMEpUpPOBaTH MOHSITHEM OCTaTKa MO MOAYJIO, 3alUCBhIBATh HaTypalbHbIE UUCIIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO OINEPUPOBAThH MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIIJIEKCHBIX YHCEN,
NPEJCTaBIATh KOMIUIEKCHBIE YKCiIa B anreOpandyeckoil 1 TPUroHOMeTpHUecKol (hopMe, BBIIOIHSITD
apu@meTHyecKre onepani ¢ HUMU U U300pakaTh Ha KOOPIMHATHON MIIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:
CB06OI[HO OIICpHUPOBATH MOHATUAMU: TOXKIACCTBO, YPABHCHHUC, HCPABCHCTBO, PABHOCHUJIBHBLIC
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YPaBHEHMSI U YPABHEHUS-CIICICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMYHbIE METOJAbl PEIICHHS pPALUOHAIBHBIX M JAPOOHO-pallMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEILICHHS] HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMHU: MHOTOYJIEH OT OAHOM MEPEMEHHOM, MHOIOWIEH C LIEJIbIMU
K03(ppuLIMeHTaMU, KOPHY MHOTOWIEHA, IPUMEHSATh JIeJIEHUE MHOTOYIEHA HA MHOIOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3aaay;

CBOOOJHO OINEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpULA, ONPEAETUTENb
MaTpuLbl 2 X 2 U €ro reOMeTpUUYECKUN CMBICII, MCIIOJIb30BaTh CBOICTBA ompenesnuTens 2 X 2 i
BBIUUCIICHUS] €r0 3HAYeHUs, NPUMEHATh ONpPEAETUTENM JJs pPElIeHUs CHCTEMbl JIMHEHHBIX
YPaBHEHMH, MOJIEIUPOBAaTh pealbHbIE CUTYAllMM C IMOMOLIbIO CHUCTEMbl JUHEHHBIX YpaBHEHU,
UCCIJIEI0BaTh MOCTPOEHHBIE MOJEIM C IOMOIIBI0 MATPHUL] U OINpEeAEIuTeNIel, UHTEPIPETUPOBATD
IOJYYEHHBIH pe3yJIbTaT; HUCIOJIb30BaTh CBOMCTBAa JEHCTBUH € KOpPHAMM AJs INpeoOpa3oBaHMs
BBIPQKEHUI; BBIOJHATH MPEOOPa30BaHUS YHCIOBBIX BBIPAKCHHUN, COJEPKAIIUX CTEHNEHH C
paLMOHATILHBIM [T0Ka3aTeleM;

MCIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIsl MPeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: MPPALUOHAIbHBIE, IOKA3aTeJIbHbIE U Jorapu(pMUUecKue
YpaBHEHHUS, HAXOAUTh HMX PELIEHUS C IMOMOUIbI0 PAaBHOCWIBHBIX IEPEXOJ0B WM OCYLIECTBIISIS
IPOBEPKY KOpHEH;

IPUMEHITh ~ OCHOBHBIE  TpPUTOHOMETpHYeckue  (GopMyinbl Uil npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOZIHO  ONEpUPOBATh  IMOHATUEM: TPUTOHOMETPUYECKOE  YpaBHEHHE, IPUMEHSATh
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUI;

MOJIETIMPOBATh pEAJIbHbIE CUTYallUU Ha S3bIKE alreOpbl, COCTABJIATH BBIPAXKEHMSI, ypaBHEHUS,
HEPaBEHCTBA 110 YCJIOBHIO 33J]auM, UCCIIEI0BaTh OCTPOCHHBIE MOJEIH C UCIOJIb30BAaHUEM alllapaTa
anreOpsl.

CBOOOJHO OIEPUPOBAThH MOHATHAMHU: HUPPALMOHAIBHBIC, TIOKAa3aTeIbHbIE U JIOTapU(MUUECKUE
HEPaBEHCTBA, HAXOUTh UX PEILEHHsI C IOMOIIBIO0 PABHOCUIIbHBIX IIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPH pEelIeHHH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpPHpPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE0O0X0UMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CUCTEMAa U COBOKYHMHOCTb YpPaBHEHHWH U HEPaBEHCTB,
PaBHOCWIJIBHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBHS, HAXOIUTh PEUICHHS CHCTEMBl M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTrh  palnuoOHAaJbHBIC, HPPALMOHAIBHBIC, TIOKa3aTeNbHbIC, JIoOTapUMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIeprKalllie MOIYJIH U TapaMeTphl;

MPUMEHSTH TpadUuecKue METOBI JUIsl PEIICHHS ypaBHEHWH M HEPaBEHCTB, a TAKXKe 3a/1ad C
napamMeTpamu;

MO/JICIIMPOBATh pPeajbHBIE CUTYAIlMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAKECHUS, YPaBHEHHUS,
HEpaBEHCTBA M HUX CHUCTEMbl IO YCIOBMIO 3a/a4M, HCCIEAOBaTh IOCTPOCHHBIE MOJAEIH C
UCTIOIB30BaHUEM armapaTa ainreOpsl, HHTEPIPETUPOBATH IMOTYUYSHHBIN pe3yIbTar.

DyHKIUH U TPaQUKH:

CBOOOJIHO ONEpUPOBATh TMOHATUAMU: (QYHKIMS, CIOcOObl 3amaHus (QyHKUIMH, B3aUMHO
oOparHble (QyHKIMHM, KoMOo3uuMs (YHKIUH, rpaduk ¢GYHKIUH, BBINOJHATH HIIEMEHTApHBIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEpUPOBATh MOHATHAMM: OOJIACTh ONPENIEIEHUS] U MHOXKECTBO 3HAUCHUH (yHKINH,
HYH (QYHKIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUSMU: YETHBIE U HEUETHbIE (PYHKLUH, TEPUOANUECKUE (PYHKIINH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MaKCUMYMbl W MHHUMYMBI (YHKIHUH, HAuOOIbIIEe H
HalMEHbIIIee 3HaueHUe (PYHKIIMH HA IIPOMEXKYTKE;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: CTENeHHas (YHKIHS C HATypajdbHBIM U  IEJIBIM
nokasareseM, rpaguk CTeNeHHON (PYHKIIMH ¢ HATypalbHbBIM U IIeJIbIM TIOKa3aTeneM, rpaguk KOpHs n-
Oif CTETIeHU KaK (PYHKIIMU OOpaTHOH CTENIeHN C HaTypallbHBIM TOKa3aTeNeM;

OIIEpPUPOBATH MOHATHIMU: JIMHEHHAS, KBaJpaTHUHas U ApOoOHO-THHEWHAs (PYHKIIUH, BBIOIHATh
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3JIEMEHTAPHOE MCCIIEIOBAHNE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: TIOKa3aTeNbHAs W Jorapugmuyeckas (QYHKIUH, HX
CBOMCTBA U IrpadMKH, UCIIOIB30BaTh UX I'paUKH JUIsl pELLICHHs YPaBHEHUH;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTb, OIPENEICHHE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apryMEHTa;

UCMOJb30BaTh Tpaduku (GYHKIMNA I WCCIEIOBAaHUS MPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHUH 3aJad U3 JApPYrMX Y4YeOHBIX NPEAMETOB U pealbHOM JKU3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

CTPOUTh TIpaUKH KOMIO3ULIMU (PYHKUIUI C IMOMOILBIO 3JIEMEHTApHOIO HCCIEIOBaHUA U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHI;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMMT;

NPUMEHATH (PYHKIMH JUI1 MOJCTTUPOBAHMS U UCCIIEIOBAHUS PEANbHBIX MPOLIECCOB.

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJHO ONEpUPOBATh TMOHATHAMHU: apUPMeTHdecKas M TeOMEeTpUYecKas IMpOorpeccus,
OeckOHEeUHO YOBIBAIOIIAs TeoMeTpUYecKas MpOrpeccusi, JHUHEHHBIH W SKCHOHEHIMAIbHBIA POCT,
(dopMyia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIOJb30BaTh MPOIPECCUM IS PEeILeHHs] pealbHbIX 3aay MPHUKIAJHOIO XapakTepa; CBOOOIHO
ONEpUpPOBaTh IMOHATHSAMM: IOCIEA0BAaTENbHOCTh, CIOCOOBI 3aJaHUsl IOCJEA0BATEIbHOCTEH,
MOHOTOHHBIE ¥  OrpPaHMYEHHBIE IOCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI  3apOXKJEHHS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHallu3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEpUPOBaTh IOHITUSAMHU: HENpepbIBHbIE (QYHKLUHU, TOYKH pa3pbiBa TIpaduxa
¢byHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO OINEPUPOBATh MOHATHEM: (DYHKIMS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPbIBHBIX (DYHKIIHMIA JJIs1 pEIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: NE€pBasi U BTOpasi MPOU3BOJHbIC (DYHKIIMH, KacaTeslbHas K
rpaduky QyHKIIH,

BBIUUCIIATh IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUSA, YACTHOIO M KOMIIO3UIMM JBYX (YHKLHUH,
3HaTh IPOU3BOIHBIE ANEMEHTAPHBIX (PYHKIIN;

UCIOJIb30BATh T€OMETPUYECKUI U (PU3UUECKUI CMBICI POU3BOAHOM JUIsl pellIeHHs 3a/1ay.

HCIO0JIb30BaTh IPOU3BOIHYIO Ul UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPBIBHOW Ha OTPE3KE;

HCI0JIb30BaTh MPOU3BOAHYIO JJISl HAXOXKJIEHUS HAaWJIyYIlEero pelieHUs B MPHUKJIAJHBIX, B TOM
qHCcJie COLMAIbHO-I)KOHOMUYECKHUX, 3a/layax, MJI ONPEIENIEHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: NEPBOOOpaA3Has, ONPEACICHHBI WHTErpaj, HaXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIIMI U BBIUUCIIATH UHTErpai no popmyine Hetorona-JlelioHua;

HaXO/UTh IJIOLIA/IU TNIOCKUX (QUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTETpana;

UMETh IMpEJICTaBICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAHUM Ha NPUMEpPE COCTaBICHUS
mudhepeHIMaTbHBIX YpaBHEHHI,

pelmars MPUKIaJHbIE 3a7auyd, B TOM YHCIE COLMAIBLHO-KOHOMHYECKOro U (pu3mueckoro
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3A.

MHokecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMH: MHOXECTBO, ONEPAIlMN HaJl MHOXKECTBAMM; MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONHCaHUsI pealbHbIX MPOLIECCOB U SBIECHUH, IPU PELLICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEpUpOBATh TOHATUSMU: OIpEJEIIEHNEe, TeopeMa, ypaBHEHHE - CJEJICTBUE,
CBOMCTBO MaTEMaTHUECKOT0 0OBEKTA, J0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHNUS M HEPABEHCTBA.

K xonny o0yuyenusi odyuarommiicss MOJYy4YHMT cielyloliue NnpeiMeTHble pe3y/bTaThl MO
oTAeIbHBIM TeMaM (enepanbHOi padoueil mporpammbl y4eOHoro kypca «Maremaruka. Kype
«I'eomerpus»:

CBOOOJHO OIEPHPOBATH OCHOBHBIMH TOHSTHUSMH CTEPEOMETPHM IPH pPELICHUM 3a7ady |
IIPOBEJICHUN MaTEMaTHUYECKUX PACCYKIEHUM;

IIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX IPU PEIIEHUH TE€OMETPUYECKUX
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3ajay;

KJaccu(UIUpPOBaTh B3aWMHOE pACHOJOXKEHHE TPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBO6OI[HO ONCpHUPOBATh MMOHATHUAMU, CBA3AHHLIMU C YIJIaMU B IMIPOCTPAHCTBC: MCKY MMPAMBIMHA
B IIPOCTPAHCTBE, MEXy NPSIMOM U IIIOCKOCTBIO;

CBO6OI[HO OIICPpHUPOBATH IIOHATUAMU, CBA3aHHBIMH C MHOTI'OrpaHHUKaMU CBO6OI[HO
pacrio3HaBaTb OCHOBHbIE BHUJABl MHOTIOIPaHHUKOB (NpU3Ma, MUPaMUAd, HPSIMOYTOJIbHBIN
napasuieNienumne, Kyo);

KJaccu(uUuUpoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBAaHUS Ul KJIAacCU(pUKALUH; CBOOOIHO
OIIEpPUPOBATH NOHATHAMH, CBSI3aHHBIMH C CEYCHHMEM MHOTI'OI'PaHHUKOB IIOCKOCTBIO;

BBHITIONHATh TMapajUIelIbHOE, IICHTPATbHOE M OPTOTOHAIBHOE NPOSKTUpOBaHWE Quryp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUryp Ha MJIOCKOCTH;

CTPOUTH CCUCHUA MHOTOTPAHHHUKOB pa3JIMYHbIMU METOJAaMH, BBIIIOJIHATH (BLIHOCHBIG) IIJIOCKHUEC
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IUIOLIAIM [TOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpHU3Ma, MHpPaMUAA), TEOMETPUUECKUX
TeJI C MpUMEHEeHUueM hopMy;

CBO6OI[HO ONCprupoOBaTh MOHATHAMHU: CHUMMCTPUSA B IHPOCTPAHCTBC, LCHTP, OCb U IIJIOCKOCTbH
CUMMETpPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBO6OI[HO ONneprupoBaTh IOHATUAMH, COOTBCTCTBYIOIIMMHW BCKTOpaM MW KOOpAWHATaM B
IPOCTPAHCTBE;

BBIIIOJIHATH I[ef/'ICTBI/Iﬂ Haa BEKTOpaMu,

pemaTb 3aJa4d  Ha  JIOKA3aTEIbCTBO MAaTeMAaTHYECKMX OTHOLICHMH M  HaXOXJIEHHe
TCOMECTPHUYCCKUX BCIIMYUH, NPUMCHAA H3BCCTHBIC MCTOJAbLI IMPHU PCIICHHU MATCMATHYCCKHUX 3aaad
HOBBIIIEHHOI'O ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;

MIPHUMCHATH HpOCTCfIHIPIC nporpaMMHbIC CpPE€ACTBA MW  JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3aau;

M3BIIEKaTh, MPEOOPA30BBIBATH W HWHTEPHPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

INPUMCHATH IIOJYUCHHBIC 3HAHUSA Ha IIPAKTHUKE: CPAaBHUBATHL W AHAJIM3UPOBATH PCAJIBHBIC
CUTyalluu, NIPUMEHATH W3YyUEHHBbIE IIOHATUSA B MPOLECCE IIOMCKA PEIIEHUS MaTeMaTHYECKH
chopmMynupoBaHHOM MpOOJIEMBbI, MOJICIUPOBATH pEATbHBIE CHUTyallud Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUYECKHX IOHATUH M TEOPEM,
armapara anre6pm, peliatb MPAKTUYCCKUC 3aJadd, CBA3AHHBLIC C HAXOXKACHHEM TI'€COMCTPHYCCKUX
BEJIMYMH;

CBO6OILHO OINNCpHUpPOBATHL TIMOHATHUAMHU, CBA3AHHBIMHU C HPIJ'IHHI[pH'—IGCKOfI, KOHUYECKON W
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

OIIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C T€JIaMU BPALLEHUS: IUIUHAPOM, KOHYCOM, chepoil u
11apoM;

pacrno3HaBaTh Tejla BpalleHus (LUWIMHIAP, KOHYC, cdepa H Iap) U OOBICHATH CHOCOObI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHE c(epbl M IIOCKOCTH; BBIYHUCISATH BEITUYMHBI
3JIEMEHTOB MHOTOI'PAaHHHUKOB U TE€J BpaIleHus, 00bEMbI U IO TOBEPXHOCTEH MHOTOTPAaHHUKOB
Y TEJ BPAIIEHUS, TEOMETPUUYECKUX TEJ ¢ MPUMEHEHUEM (PopMyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU, CBS3aHHBIMM C KOMOMHAIMSIMM TeJl BpAaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIMCAHHBI B cdepy U ONUCaHHBIM OKoJio cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPAICHHUS,

BBIYUCIIATE COOTHOUMICHUA MCXKAY IIOIIaAIMU HOBerHOCTefI A 00beMaMu HOJIO6HI)IX TECII,

n300pakaTh M3ydaeMmble (QUIyphl, BBHIIOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKU M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJ BPALECHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh M INPEOOpPa3OBBIBATE WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUuX GUrypax, NpeAcTaBIeHHYIO Ha YepTexkKaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATD OIICpallkii HAl BEKTOPAMU,

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CUCTEME KOOPAMHAT; pEIIaTh FT€OMETPUUECKHE
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3a[]a4M Ha BBIYUCIICHHUE YTJIOB MEXAY IPSIMBIMU U IUIOCKOCTSMH, BBIYUCICHUE PACCTOSIHUM OT TOUKH
J10 IUIOCKOCTH, B L[€JIOM, HAa IPUMEHEHNE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PEILCHUY;

CBOOOJHO ONEpUPOBaTh IMOHATUAMHU, CBSA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBINOJIHATh M300pa)K€HUsT MHOTOIPAaHHMKOM M TeJl BpAlleHMs IpU MapayieIbHOM IEpEeHOCE,
LEHTPaJIbHOW CUMMETPHH, 36pKAJIbHOM CHMMETPUH, IIPH IIOBOPOTE BOKPYT NPSAMOI1, MpeoOpa3oBaHUs
MOI00HS;

CTPOUTb CEUEHUS MHOTOTPAHHMKOB M TE€J BpALICHMS: CEUEHUs IWIMHApA (IapauieabHO U
NEPIEHIUKYJIIPHO OCH), CeueHHMs KOHyca (MmapajuleJbHOE OCHOBAaHMIO M IPOXOJdlIee uepes
BEpLIMHY), CEUEHHsI 11apa;

HCIIONB30BAaTh  METOJBbI IIOCTPOEHUs CEYECHHH: METOJH CIIEJ0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSA, METOJ IEpeHOca CEeKyIled IUIOCKOCTH;  [IOKa3blBaTb I'€OMETPHUYECKHE
YTBEPKJICHHUS,;

IPUMEHATh  IeoMeTpuueckue  (axkTbl  UId  pelleHHs  CTepeOMEeTPUYECKHX  3ajad,
IIPEANOJIAraloIuX HECKOJIBKO IIAroB PEIIEHHUs, €CIU YCIOBHUS INPUMEHEHHMs 3aJaHbl B SIBHOM U
HesiBHOU (opme;

pemiath 3aJa4d  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOLICHWM M HaXOXKICHUE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATh IIPOTPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHUCTEMBI IIPH
PELIEHNU CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHATH IIOJYYCHHBIE 3HAHUS Ha IPAKTHKE: CPABHUBATH, AHAJIM3UPOBATH U OLICHUBATH
pEallbHbIE CHUTYyallMM, NPUMEHATh M3YyYEHHBIE IOHATHS, TEOPEMBI, CBOWCTBA B IpOLIECCE IOMCKA
pelieHns MaTeMaTH4ecKu c(OpMYJIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealibHblEe CUTYyallUHd Ha
A3BIKE TEOMETPHH, UCCIIE0BATh IIOCTPOESHHBIE MOJIEIH C UCIIOJIB30BAHUEM I€OMETPUUECKUX TTOHATUN
U TeopeM, ammapara aiareOphl, pemaTh MPAKTHYECKHE 3a7adyd, CBS3aHHBIE C HAaXOXJICHUEM
FEOMETPUUYECKUX BEJINYUH;

UMETh NPEJCTaBIeHUs 00 OCHOBHBIX 3Talax pa3BUTHUsS IE€OMETPUM KaK COCTAaBHOM 4YacTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHUI.

K xonny o0y4yeHusi o0y4yarommiicsi MOJYy4YHT CJAeAYHOIIHe NMpPeAMeTHbIe pe3yJbTaThl IO
oT/AeIbHBIM TeMaM (enepaibHOi padoueil mporpammbl yueOHoro kypca «Martemaruka. Kype
«BepoATHOCTD M CTATHCTHKA»:

CBOOOJIHO OMEpUPOBATh MOHATUAMU: I'pad, IOCKUM rpad, cBA3HbIHM rpad, nyTs B rpade, Lemnb,
LIUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA;

CBOOOJHO OINEpHUPOBATh MOHATUAMU: CIyYalHBIM AKCIEPUMEHT (OMBIT), cily4yaiiHoe coObITHE,
JJIEMEHTapHOE clyyailHOe CcoObITHE (DJIEMEHTapHBIM HCXO0J) CIy4allHOrO OMbITa, HAaXOAWUTh
BEPOSTHOCTH COOBITUI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxoauTh U (POpPMYIHUpPOBATH COOBITHS: TepecedeHue, OOBbEAMHEHUE JTAHHBIX COOBITHH,
cOOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh AUarpaMmbl Diliepa, KOOPAMHATHYIO MPSIMYIO
JUISL PEIIeHusl 3a71a4, TOJb30BaThCsl (DOPMYITION CIOKEHUSI BEPOATHOCTEH NJIsi BEPOSTHOCTEH JABYX H
TpEX CIy4alHbIX COOBITHIA;

ONEpUPOBATh MOHSTUSIMU: YCIIOBHAsI BEPOATHOCTb, YMHOXXEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CITY4alHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHII ¢ TOMOIIBIO TIPaBUIIA
YMHOXEHHUS, JIEpeBa CIYYalHOTO OIbITA, UCIOJIb30BaTh (POPMYIY MOJHOM BEPOATHOCTH, HOPMYITy
baiieca npu perieHuu 3a1a4, OnpeensiTh HE3aBUCUMOCTh COOBITUH 1O (popMysie U IO OpraHU3aIMU
CIIy4allHOTO HKCIIEPUMEHTA;

PUMEHATh M3yYeHHbIE KOMOMHATOPHBIE (OPMYIIBI JJIS IEPEUUCIICHUS HIEMEHTOB MHOXKECTB,
AIIEMEHTAPHBIX COOBITHH CIyyailHOTO OMbITA, PEHICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: OMHAPHBIA CIy4alHBIH OMNBIT (UCHBITAHME), yCHEX M
HeyJaya, He3aBUCUMbIE HCIIBITAHUS, CEPUSl UCIBITAHUMN, HAXOAUTh BEPOSITHOCTU COOBITHIA: B CEpUU
UCIBITAHUH J0 NEPBOTO yCIEXa, B CEPUH UCNBITAaHUM BepHyIn, B ONBITE, CBSI3aHHOM CO CIIy4aliHbIM
BbIOOPOM M3 KOHEYHOIN COBOKYITHOCTH;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: ClydailHas BeNUYMHA, PacHpeieNieHHe BEpOSITHOCTEH,
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quarpamMma pacrpezefieHus, OuHapHas cllydailHas BeJIWYMHA, TeOMEeTpUyYecKoe, OMHOMHUAIbHOE
pacrpeiesieHue;

ONEpUPOBATh TMOHSATUSIMU: COBMECTHOE paclpeliesieHHe JBYX CIy4allHbIX BEJIMYHH,
UCIIOJIb30BaTh TA0JIMIy COBMECTHOTO PACHPEICIICHUs JBYX CIIYYalHBIX BEIWYUH JUIS BBIICICHUS
pacrpezeneHus: KaXJI0i BEeIMYUHBI, OTpeie/IeHUs] HE3aBUCUMOCTHU CITYYailiHbIX BEJTUYHH;

CBOOOJTHO ONEPUPOBATH TMOHITHEM MATEMATUYECKOrO0 OKUJAHUS CIIy4ailHOM BETUYUHBI
(pacnpenenenus), MNPUMEHSTh CBOMCTBA MaTeMaTUYECKOTO OXUIAHHUS TMpH pPELIeHUH 3ajad,
BBIUHCIISTH MATEMAaTHIECKOE OKUJaHNE OMHOMHAIILHOTO U TEOMETPHUECKOTO PaCIPEICIICHHIA;

CcBOOOJIHO ONEpUPOBATh TOHATUSAMU: JUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHE CIIydaiHOM
BEJIMYMHBI, IPUMEHSTh CBOMCTBA AUCIEPCUU CIy4allHOW BEIHUYMHBI (paclpeeieHus]) IpU peleHUH
3a/1a4, BBIYUCIATH IUCIEPCHUI0 U CTAHJIAPTHOE OTKJIOHEHHWE TeOMETPUYECKOr0 M OMHOMHAIILHOTO
pacrpeeaeHui;

BBIYHCIISTH BRIOOPOYHBIC XapaKTEPUCTUKU IO JAHHOW BBIOOPKE M OIICHUBATH XapaKTEPUCTHKU
reHepalbHOW COBOKYIMHOCTH JAHHBIX MO BBHIOOPOYHBIM XapakTepucTukaMm. OLIeHUBATh BEPOSITHOCTH
COOBITU U TPOBEPATH MPOCTEHUINNE CTATUCTUUECKUE THUMOTE3bl, IMOJb3YSICh H3YyYEHHBIMU
pacnpeeneHUusIMU.

Ilepeyenb MJIaHUpPYeMBIX Ppe3yJbTATOB OOY4YeHHUS] MO Yy4eOHOMY HpeaMeTy,
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUS 00pPa30BaTeJbLHOMH MPOrpaMMbl

B pesynbpTaTe mM3ydeHUs AMCHMILTUHBI OOYYaIOUIUIICS JOMKEH OCBOUTH CIEAYIOLIUE 00Iue
KOMIIETEHIINHU

OO01e KOMIIETEHIIUNA

OK 01. Beibupats criocoOsl penieHus 3aa4 npodeccuoHalbHOM 1eATeIbHOCTH MIPUMEHUTEIBHO K
pa3JIMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA MOMCKA, aHAJIW3a U UHTEPIIPETalluy HH(OpMaLIUY, U
WH(OPMAIIMOHHBIC TEXHOJIOTHUH IS BBITIOTHEHMS 3a/1a4 MPOPECCHOHATBHON ACSITETLHOCTH

OK 03. ITnmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOECCHOHATBHOE U INYHOCTHOE Pa3BUTHE,
IpeIIPUHUMATEIBCKYIO I€ATEIbHOCTh B TPo(ecCuOoHaNbHOM chepe, NCI0Ib30BaTh 3HAHUS 10
(GbuHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX )KMU3HEHHBIX CUTYAIIHSX;

OK 04. D¢ dexTuBHO B3aUMOIEHCTBOBATh U padbOTaTh B KOJIJIEKTUBE U KOMaH/IE;

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

u HpO(beCCHOHaHBHBIe KOMIICTCHIIUN

[TpodeccronanbHble KOMIIETEHITUU

[1K 3.2. BBIMOAHATH Npoliecc U3MEPEHHS XapaKTEPUCTUK KOMIIOHEHT TPOrPaMMHOT0 NMPOIYKTA JIJIs
OIpEIEICHUS COOTBETCTBUS 3aJaHHBIM KPUTEPUSIM.
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2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

I[I/ICLII/IHJII/IHE[ HU3y4acTCd B TCUHCHHUU IBYX CCMCCTPOB.

O6mas TpyaoEMKOCTh NUCHMIUIMHBI cocTaBisier 204 yaca.

paboT mpeAcTaBIeHO B TaOIHUIIE:

Hx pacinpeaciC€Hue 1mo BHOAaM

Buabl yueOHbBIX 3aHATHI H padoTbl | TpygoeMKoCThb 1 cemectp 2 cemecTp
o0yyarommuxcs BCEro, 4yac

OO0masi Tpy10€eMKOCTh 204 72 132
Y4eOHOro npeamera

O0bem padoThI 149 68 81
00yUyarouuxcs BoO

B3aNMOJIEHCTBHH C

npenoJaBarejeM Mo BUaamM
Y4eOHBbIX 3aHATHIl (BCero), B
T.Y.:
JICKIIUU - - -
1a0b0paTOpHBIC 3aHATHS - - -
MPAKTUYECKHE 3aHITUS / YPOK 146 66 80
Yachl HA KOHTPOJIbHYIO paboTy 2 2 -
CamocTrosiTeJibHAas pa6oTa 38 4 34
Yacpl Ha IK3aMeH 17 - 17
Koncyabrauus 1 - 1
[IpomexyTouHAasl aTTeCTALMSA KOHTpPOJIbHasI IK3aMeH

padota

* [Ipumeyanue: -/ - COOTBETCTBEHHO ISl OYHOU (HOPMBI 00yIESHHUS



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

BuabiyueOHoipadoThI DopMbI
Pabora TeKyler
BOB3aMMOIeHCTBH OKOHTPO
uc Js(HaumM
Hpgxgxiﬁoro npenoaaBareyeM* Camocro eH(()BaHn
peaysbraTa/Koant HaunmenoBanmue pa3jiesioB, TeM SITeJIbHA comeHo
KOMIIeTeHIHiA, Conepxanue y4eOHOro MaTepuaja sipadora,
(hopMHpPOBaHNIO MpakTuy gac Horo
KOTOPbIX Jlexknu ecKHue CpeACTE
cnocoberByer n,yac | 3aHsATHSA/ a)
RJIEMEHT IPOrPaMMbI
YPOK,4ac
1cemecTp
Paznenl.Anredopannavaiaanaiusa
2) 6) OK 1-5 Temal./leiicTBUTeIbHBIEYNCIIA - 8 - Pewmenue
19) T = MPAKTUY
pakTudeckoe 3anaTue 1. Llensie u paunonanbHelie yncia. [lonaTre 1elcTBUTENBHOTO
20) 23) yucia. beckoneuno yobiBaromias reomerpuieckas rnporpeccusi. opmyna CyMMbl cekux3a
32) 33) 0eCKOHEYHO-yObIBAIOIIECH reOMETPUIECKON MTPOTPEeCCUu at.
IIpakTnueckoe 3ansaTHe 2. ApudmeTnyeckuil KOpeHb HaTypaJIbHON
crenenu.M3BneueHnexopHs N-oii crernenu. CBoiicTBa apuMeTHIECKOT0 KOPHS
HaTypaJIbHOM CTEIIEHHU.
IMpakTuyeckoe 3ausTHe 3..
Crenenb ¢ palMOHANBHBIM MOKa3areneM. CBOWCTBA CTENEHH C pallMOHAIbHBIM
TOKa3aTeJIeM.
IIpakTuyeckoe 3ansaTHe 4.. CTENEHb C IEWCTBUTEIBHBIM [TOKA3aTENEM.
CBolicTBa CTENEHHU C IEMCTBUTEIIBHBIM MTOKa3aTeIeM
IIpakTHyeckoe3ansaTueS.CreneHbcpaliOHATbHBIMUICUCTBUTEIbHBIMIIOKA3aTEIEM.
Tema2.CreneHHasspyHKIHUS - 6 - YcrHbI
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Homep
IIpeamerHoro
pe3yabstata/Koapl
KOMIIeTeHIIUiA,
¢opmupoBanuio
KOTOPBIX
CIoCco0CTBYET
HJIEMEHT MPOTrPaMMbI

1) 2) |oKI-
5)

20)
21)
22)
32)
33)

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
BOB3aUMO/I€iiCTBU OKOHTPO
u JsA(HauM
Camocro (
crpernojaaBaTejieM €HOBaHM
HanmenoBanmue pa3jiesion, * siTeJIbHA PR
TemCoaep:kaHney4eOHOroMaTepu sipadora, HOTO
ajna yac CDEICTE
IpakTnu P a)
Jlexuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
IIpakTuueckoe 3ansaTue 6.Crenennas ¢pyHkius,ee cBoiicta. ['paduk crenenHoit ompoc.Pe
¢bynkuuu. B3aumao oOpaTHbIe QYHKITUH. LIEHUETIP
aKTUYECK
nx3ajaad.
IpakTnyeckoesansiTue7.PaBHOCUIbHBICYPAaBHEHUSIMHEPABEHCTBA
IIpakTuyeckoe3anaTues.lppannonansueieypaBHenus. ppanmoHalbHbIEHEPaBEHCTBA.

Tema3.lloka3zaTejibHaAsAPYHKIMS - 6 - Pemenue
IIpakTnueckoesansTue9.llokazarenpHaspyHkus,eecBoiicTBa. I'papuk nokazarenbHON IIpaKTHY
GbyHKIIH. €CKHX3a

Jad.
IpakTuyeckoe3ansaruel 0.ITokazarensupieypaBHenus. I lokazarenbHbIEHEpaBEHCTBA.
IpakTuyeckoe3ansaruel 0.ITokazarensHubieypaBHeHus. I lokazarenbHbIEHEpaBEHCTBA.
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Homep
IIpeamerHoro
pe3yabstara/Koabl
KOMIIeTeHIIUiA,
¢opmupoBanuio
KOTOPBIX
CIO0COOCTBYeET
BJIEMEHT MPOrpPaMMbI

2) 3) | OK 1-5
5) T1K-3.2

20)
21)
22)
32)
33)

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
BOB3aMMO/IeiiCTBH OKOHTPO
u CaMocTo JsA(HauM
HaumeHnoBaHue pa3aesios, TeM inpenonaBaTeneM ATebHa | o oPanH
Conep:xanue yueOHOIro Marepuasa sipadora, COMEHOH
qac HOT0
IpakTnu cpeacts
Jlexuu ecKue a)
n,9ac 3aHATHS/
YPOK,4ac
Temad4.JlorapupmuyeckasipyHKuus - 8 2 YcTHbIl
IIpakruueckoezansTuel2.Jlorapudpmel.Ilonstuenorapudma. CroiicTBa jorapudmos. onpoc.Pe
HICHUE
pakTuye
IIpakTnueckoesansTuel3.Jlorapupmuyeckaspynkius. CeoricTBanorapupMudeckonPpyHk CKUX
uuu.I'paduk norapudpmMudeckoit pyHKINH. 3ajau.
IIpakTnueckoe 3ansaTue 14. Jlorapudmuueckrue ypaBHEHUs] 1 HEPABEHCTBA.
MeTtoapipenieHusorapupMuIecKuX ypaBHEHU N U HEPABEHCTB.
IpakTuyeckoe 3ansaTue 15. IipodeccnoHaATbHO-OPHEHTHPOBAHHBIE MPAKTHYECKHE
3aaHus.
W3mepuTenbHbIE METO/BI OLIEHKH NPOTrpaMM: Ha3HAuUEHUE, YCIOBUS PUMEHEHHUS.

TemaS.TpuronomerpuueckueGopmyibl - 8 - Pemenue
IIpakTHyeckoe3anaTuel 6.Parnannasmepayrina. lloBOpoTTOUKMBOKpYrHAYaIaKOOPAH IpaKTU4
at. KoopaunaTs! Toukn okpykHOCTH. ONpeesieHne CUHyca, KOCUHYCa UTaHI€HCAyTJIa. €CKHUX
3HaKu CHHYCa, KOCUHYCaHl TaHT'€HCcayTa. 3aBUCUMOCTb MEXTYCHHYCOM,KOCUHYCOMU 3ajad.
TAHT'€HCOMOJIHOTO U TOTOXKE yIJia.

IIpakTnueckoesansaTuel 7. TpuronomerpuyeckueToxaectsa. CriocoOsl
Jl0Ka3aTenbcTBa TOxECTB. [Ipeobpa3oBanue TOXIECTB.
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Homep
IIpeamerHoro
pe3yabstata/Koapl
KOMIIeTeHIIUiA,
¢opmupoBanuio
KOTOPBIX
CIoCco0CTBYET
HJIEMEHT MPOTrPaMMbI

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

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
BOB3aUMO/I€iiCTBU OKOHTPO
u CaMocTo JsA(HauM
HanmenoBanmue pa3jiesioB, TeM inpenonaBaTe.neM sTeapHa | o oCaHH
Conep:xanue yueOHOIro Marepuasa sipadora, COLCHOH
qac HOT'O
IpakTnu cpencts
Jlekuu ecKue a)
n,9ac 3aHATHS/
YPOK,4ac
IIpakTuyeckoe3anaTuel8.Cunyc,kocunycutanrencyrioB.@opmynbiciaoxenus. CUHYC,KO
CHUHYC Y TaHT'€HC JABOMHOTO yriia. @OopMyIibl IBOMHOTO yIJIa.
IIpakTnueckoe 3ansaTHe 19. CHYC, KOCUHYC U TaHI'€HCIIOJIOBUHHOTOYTJIA.
®opmynbinipuBeaeHua. CyMManpazHoCTbCUHYCOB. CyMManpa3HOCTbKOCUHYCOB.

Tema6. TpuronomerpunyeckueypaBHeHUSIMHEPABEHCTBA - 10 2 VYcTHbil
IIpakTuyeckoezanaTue2().IIpocreilmmerpuroHoMeTpuYecKueypaBHEHUACOSX=a. ApKKOCH onpoc.Pe
HyC uncia. Perenue ypaBHeHUN BUJa: COSX=a. IeHUE

paKkTU4
€CKHX
Ipakruueckoe 3ausitue 21. [Ipocreiiime TPUrOHOMETPHUECKUE YPaBHEHHS SINX = 3ajay.

a.ApkcuHycuuncna. Penienre ypaBHeHH Biaa:SinX=a.

IIpakTnueckoesansTue22.IlpocreiimmeTrpuroHoMeTpUYECKUEypaBHEHUS
tgx=a.ApkranreHc uyucia. Pemenne ypasHenuit Buaa:tgx=a.

IIpakTHyeckoe 3aHsATHE 23. PenmieHne TPUrOHOMETPUYECKUX YPABHEHUM CBOISAIINXCS,
KKBaJIpaTHBIM,3aMEHAIIEPEMEHHBIX.

IIpakTnyeckoesansitue24.YpaBHeHue
asinx+bcosx=0.YpaBHeHus,penaeMblepa3i0KeHUEMIIEBOM YaCTH HAa MHOKUTEITH.

IIpakTnyeckoesansiTue2S. TpUroHOMETPUYECKOCHEPABEHCTBO. AJITOPUTMPEILIEHUS.

PemennerpuronoMeTpuuecKMXHEPABEHCTBPA3TUNYHBIMUCIIOCO0aMU
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BuabryueoHoiipadoThl dopmbl
Homep Pabora TeKyuier
[peamernoro BOB3aHNMOAEHCTBH OKOHTPO
pe3yabstata/Koapl n ns(HauM
KOMIIeTeHIHii, CamocTo CHOBAHM
crpernojaaBaTejieM
¢opmuposanuio HaunmeHnoBaHue pa3jeiioB, TeM o peroa fATEJbHA
KOTOPBIX COLCHOY
Conep:xanue yueOHOIro Marepuasa sipadora,
Croco0cTByeT HOT'0
IJEMCHT MPOrpamMmMbl dac CpeJICTB
IpakTnu a)
Jlekuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
2) 4) | OK1-5 Tema7.TpuronomerpuyeckuePyHKIUU - 4 Y cTHBIH
5) IIpakTnueckoesansaTne26.0061acThONpPEACTEHUIUMHOKECTBO3HAUCHUUTPUTOHOMETPUYEC or1pocC.
20) KUX QyHKIUH. YeTHOCTh, HEUETHOCTD, IEPUOANYHOCT TPUTOHOMETPUYECKUX (YHKLIUH. Pemenne
22) PaKTAY
32) €CKHX3a
33) nad.
IIpakTnueckoe 3ansTue 27. CpoiicTBa QyHKIIUN y=COSX U ee rpaduk. CBoiicTBa
bynkuuu y=sinX u ee rpaduk. CpoiicTBa pyHKunU Y=tgX u ee rpaduk.O0paTHbIe
TPUTOHOMETpHUYECKHE (DYHKIINU.
1)2)4) |OK 1-5 Tema 8. IlponsBoanas - 6 VeTHBIH
22) IIpakTnueckoe 3ansaTue 28. [IpousBonnas. [IponsBoanas creneHHON QyHKIUY. oTpocC.
24) ITpaBuna nuddepeHpoBaHus. Pemenue
32) HpaKTHY
33) €CKHX3a
IIpakTunuyeckoe 3ansitue 29. [Ipon3BogHbIC TIEMEHTAPHBIX (YHKIUI. nau.
[IpousBonnascnoxHolpyHkuu. I[IponzBogHas BTOporo nopsaka u ee
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BuabryueOoHoiipadoThI DopMbI
Homep PaGora TeKyIer
Ipeamernoro BOB3aMMO/1eiiCTBH OKOHTPO
pe3yabstata/Koapl n As(Haum
e — crpernojaaBaTejieM Camocro €HOBaHU
¢opmuposanuio HaunmeHnoBaHue pa3jeiioB, TeM o peroa fATEJbHA
KOTOPBIX €0 EHO
Conep:xanue yueOHOIro Marepuasa sipadora,
cnocodcTByeT Horocpe
IJEMCHT MPOrpamMmMbl R JCTB
pakTuya 2)
Jlexnu ecKue
H,49aC 3aHATHA/
YPOK,4ac
IIpakTnueckoe 3ansaTne30.l eomeTpuUeCKUIICMBICITIPOU3BOIHOM. Otuern
OIpPaKTU
YECKUM
paboram
Tema9.llpuMeHeHUENTPOU3BOAHOKH CCIET0BAHUIOPYHKIM A - 10 Pemenue
1) 4) IMpaxkTuyeckoe 3ansitue3 1. Bospacranue u yobiBanne QpyHKIHHU paKTUY
22) | OK 1-5 €CKHX3a
24) Jau.
32) IIpakTnyeckoe 3ansiTHe32. DKCTpEeMyMbl QYHKIUU
33)
IIpakTnyeckoe 3anaTue 33. [IpumeHeHre MPOU3BOIHON K IIOCTPOEHUIO
rpadUKOBQYHKIINHU.
IIpakTnuyeckoesansituel4.HanbomnpieenHanMeHblIee3HAUCHUSA(DYHKIIUU
IIpakTnueckoesansituelS.BoimykiocterpapukadyHKIMN, TOUKUATIEpETHOA.
IpakTuyeckoe3ansaTne36.1101roToBKaKKOHTPOIBHOWPAOOTE
\ UTOI'O3alcemectp - 66 4
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BuabryueoHoiipadoThl dopmbl
Homep Pabora TeKyuier
MpexmerHoro BOB3aHNMOAEHCTBH OKOHTPO
pe3yanaTa/Kouz[bl o asi(Hanm
KOMIIeTeHIHii, CamocTo
¢dopmupoBaHuIO HaumeHnoBanue pa3aeJioB, TeEM inpenouaBaTe.neM ATEJAbHA cHoBatu
KOTOPBIX Conep:xanne y4e0HOro MaTepuaja sapabora, SIS
CIoCco0CTBYET HOI'0
IJEMCHT MPOrpamMmMbl 1ac cpeI[CTB
IpakTnu a)
Jlexuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
2cemecTtp
Paznenl. Anredopannavyajnaananau3a(npoaoKeHue)

1)2)4) | OK TemalO.IlepBooGpa3nasn - 10 2 Y cTHBIH
22) 24) |1-5 T S orIpoc.
32) pakTuueckoe 3ausitue 1. [lepoodpaznas. [Tnomans kpuBonMHENHOMN Tpanenuu Pertierie
33) WUHTErpaJl. Berunciienre HHTerpanos. -

IpakTuyeckoe3ansaTue2.BerancieHuenHTErpasioB. BeruucieHuenomaaeicrnoMounibo effcnxsaz[
WHTETPAJIOB. .
IpakTuyeckoe3ansaTueld.l [pumeHeHUETPOU3BOJHOUUMHTET PATAKPEIIICHUIOTTPAKTUYECK
nx3azay
1)2)5) OK Temall . KommniiekcHsblie uncia - 4 2
32)33) |1-5
IMpakTuyeckoe3ansaTue 4. KomruiekcHoe 4yncio, CONpsHKEHHbIE KOMIUIEKCHBIEC YUCTA,
MOJIYJIb U QpTYMEHT KOMIUIEKCHOTO YHclia, opMa 3alTUCH KOMIUIEKCHBIX YHCEeT
(reomeTpuueckasi, TPUTOHOMETpPUYECKasl U anredpanyeckas)
OK IIpakTunyeckoe3ansiTue 5. ApupmMeTniecKue JeHCTBHUS ¢ KOMIICKCHBIMU YHCIIAMU;

1)16) |15 MIPUMEPHI UCII0JIH30BAHNS KOMIUJIEKCHBIX YHCE - 4 2

17) Temal2.Muo:xectBa. I'padbi

32)

33) IpakTuyeckoe3ansaTue 6. MHOXECTBO, MOJIMHOXKECTBO, ONEpPAIIUU HaJ MHOKECTBaMH.

IpakTnuyeckoe3ansitue 7.I'pad, cBA3HBINA rpad, nepeBo, UK, Tpad Ha MIIOCKOCTH
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IpakTnyeckoesansituel?.CnydaiinpieBennuuHbl. Perenne3agaunoreme
«CTaTHCTHUKA

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
Homep BOB3aHNMOAEHCTBH OKOHTPO
Ipeamernoro U CaMocTo Jsi(HauM
pesyabTara/ K"f“" cnpenogaBaTejieM €HOBAaHU
KOMIIeTeH i, HaumenoBaHue pa3jaeiioB, TeM o ATCJIbHA eONeHOY
¢opmuposanuio Conep:xanue yueOHOIro Marepuasa sipadora, HOLO
KOTgprX aac Cpeacrs
CIO0COOCTBYeET
BJIEMEHT MPOrpPaMMbI HpakTid a)
Jlexuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
1) 8) | OK 1-5 Temall.DjieMeHTBI KOMOMHATOPUKH - 8 4 YcTHbIR
16) Ipaxruyeckoesanarued.IIpasunonpousseneuus. llepectanosku.Pasmemenns Ompoc.
18) . 0. } 5 H Pemrenue
32) pakTuuyeckoe3ansitued.Couetanusuux cBoiictsa. bunom Herorona. NpaKTHY
33) €CKUX3a]
au.
Temal2.9neMeHTHI TEOPHUM BeposiTHOCTeH. CTATHCTHKA - 8 2 Pemenue
7 16) | OK 1-5 IIpakTunuyeckoe 3ansitue 10. CoObiTus. KomOuHaIus coObITHHA. IIPaKTUY
1?3) 25)) ™ | IIporuBomnonoxuoecoObiTHE. BeposiTHOCTH coOBITHS. ClI0KEHHE BEPOSITHOCTEH €CKHX3a/l
26) 27) IIpakTHyeckoe 3ansitue 11.He3aBucumblie coOBITHS. Y MHOXKEHUE BEPOSITHOCTEM. at.
32) 33) Craructrueckasi BEpOSITHOCTb
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IIpakTnyeckoesansTuel 1.I1apauiensHOCTE IPSAMON U TNIOCKOCTH

IIpakTnyeckoesansTuel 2.CkpenuBaroniyecs npsmMele. YTIIbl ¢ COHAIIPaBIEHHBIMU
CTOPOHAaMU. YTOJI MEXAY NPSIMbIMH.

IpakTnyeckoesansaruel 3.11apamienbHoCTh IocKocTe. CBOKWCTBA MapaiebHbIX

BuabryueoHoiipadoThl dopmbl
Homep Pabora TeKyuier
HPCIIMCTI/*I%F 0 BOB3aHNMOAEHCTBH OKOHTPO
pe3yabTara, OUZ[l:l " asi(HanM
KOMIIeTeHIHii, CamocTo
crpenoaaBaTejiemM €HOBaHM
¢opmuposanuio HaunmeHnoBaHue pa3jeiioB, TeM o peroa fATEJbHA
KOTOPBIX €OLCHOY
Conep:xanue yueOHOIro Marepuasa sipadora,
Croco0cTByeT HOT'0
DJIEMEHT NPOrpaMMbl 1ac CpeacTB
IpakTnu a)
Jlexuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
Paznen2.'eomerpus
1) OK 1-5 Temal3.BBenenueBcrepeomerpuio.llapaiiebHOCTLIPAMBIXHILIOCKOCTEH - 8 8 YcrHbli
2)9) IIpakTuyeckoe 3ausitue 9. [Ipenmer crepeomerpun. AKCHOMBI CTEPEOMETPHH. OIpoc.
12) 14) HekoTopsle clieaCTBHS U3 aKCHOM Pemenne
15) 28) paKTHY
29) 30) IMpakruyeckoesanstuel 0.ITapaniensHbie MpsMbIe B IPOCTPAHCTBE eCKUX3a]
32) 33) au.
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Homep
IIpeamerHoro
pe3yabstata/Koapl
KOMIIeTeHIIUiA,
¢opmupoBanuio
KOTOPBIX
CIoCco0CTBYET
HJIEMEHT MPOTrPaMMbI

1)2)9) | OK I-
13)12) | 5

14) 15)

28) 29)

30) 32)
33)

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
BOB3aMMO/IeiiCTBH OKOHTPO
" Jsi(HAUM
Camocro (
crpernojaaBaTejieM €HOBaHU
HaumeHnoBaHue pa3aesios, TeM * siTeJIbHA o
Conep:xanue yueOHOIro Marepuasa sipadora, HOTO
Hac CpeacTB
IpakTnu P a)
Jlekuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
IIJIOCKOCTEM.
IpakTuyeckoesansarueld4. Terparap.
IIpakTnueckoesansTuel S.I1apamenenunen.
IIpakTnueckoesansituel 6.3a1aunHAIOCTPOCHUECEUEHUI.
IIpakTnyeckoesansituel 7.CpolicTBanapauieenunena.
Temal4.IleprnieHAMKYIAPHOCTHIPSIMBIXUILIOCKOCTEH - 20 6 YcTHBIN
onpoc
IIpakTnueckoesansTuel 8.IlepreH IMKyIIpHBIETIPIMBIEBIIPOCTPAHCTBE. P
EIICHNE
IIpakTnyeckoesansTuel 9.l IpusHaknepnes IMKyIIpHOCTUIIPSAMONUIIIIOCKOCTH. IPaKTHY
IMpakruyeckoesansaTue2(.TeopeMaonpsaMOil, TepIIeH UK YIIPHORKILIOCKOCTH. CCKIX
3a/1ay.
IIpakTuyeckoe3anaTue2l. Paccrosinue oT TOUKH /10 TIIOCKOCTU. TeopeM o Tpex
MEPIEeHIUKYIIApax.
IIpakTnyeckoesansiTue22. Yroy MeXAynpsIMONH INIOCKOCTBIO
IIpakTnyeckoesansiTue23. Pemenne 3anau
IIpakTuyeckoesansaTue24./[ByrpaHHbITyTron
IIpakTHyeckoe3anaTue2S.[IpusHakepneH IMKyISIPHOCTUIBYXILIOCKOCTEH.
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BuabryueoHoiipadoThl dopmbl
Homep Pabora TeKyuier
HP"HMCT‘/*I‘? ° BOB3aUMO/eiCTBU OKOHTpPO
pesybTaTa/Koabl n as(HauM
KOMIIeTeHIHii, CamocTo
crpernojaaBaTejieM €HOBaHU
¢opmuposanuio HaunmenoBaHue pa3jeiioB, TeM o peroa fATEJbHA
KOTOPBIX €OICHO
Conep:xanue yueOHOIro Marepuasa sipadora,
CIoCco0CTBYET HOI'0
IJEMCHT MPOrpamMmMbl dac cpeI[CTB
IpakTnu a)
Jlekuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
IIpakTnueckoesansiTue26.lIpsimoyronbHbIinapaieIenune
IpakTnyeckoe3dansaTue’. [loHsTHEMHOrOrpaHHUKA
IIpakTnueckoesansaTue28.Ilpusma.llnomaasnoBepXHOCTUIIPU3MBI
IIpakTnueckoesansaTue29. [upamuaa
IIpakTnyeckoesansTued0.[IpasmibHasnupamuna.Pemennesanay.
IIpakTnueckoesansTuell.Yceuennasnupamuaa.lnomaapnosepxHocTyceueHHOMUPaM
Wb
IpakTuyeckoe 3anaTue 32. CuMMeTpuUst B MPOCTPAHCTBE.
ITonsATHENPAaBUIBHOTOMHOTOTPAaHHUKA.
1) OK 1- TemalS.BekTopbIBNpocTpaHCTBE - 4 2 YcrHbii
2) 12) |5 IIpakTnueckoe 3ansaTue 33. Ilonstue BekTopa B mpocTpaHcTBe CloXKeHHE U orpoc.
13) 14) BBIYMTAHUEBEKTOPOB. Y MHOKEHUEBEKTOpaHauucio.l [onsaTnekomnananapHsIXBEKTOpoB.Pa Pemenue
15) 28) 37I0’KEHHEBEKTOPATIOTPEMHEKOMITTIAHAPHBIMBEKTOPAM. MPaKTHY
29) 30) €CKUX
31) 32) 3ajad.
33)
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Homep
IIpeamerHoro
pe3yabstata/Koapl
KOMIIeTeHIIUiA,
¢opmupoBanuio
KOTOPBIX
CIoCco0CTBYET
HJIEMEHT MPOTrPaMMbI

1) 10) | OK I-
11) |5
12) 14)

15) 28)
29) 30)
32) 33)

BuabryueoHoiipadoThl dopmbl
PaGora TeKyLer
BOB3aUMO/I€iiCTBU OKOHTPO
u JsA(HauM
Camocro (
crpenoaaBaTejiemM €HOBaHM
HanmenoBanmue pa3jiesioB, TeM * siTeJIbHA PR
Conep:xanue yueOHOIro Marepuasa sipadora, HOLO
Hac cpeacTB
IpakTnu P a)
Jlexuu ecKue
n,9ac 3aHATHS/
YPOK,4ac
IIpakTuyeckoe3anaTued4.lIpocreiimnesagauBKOOpAUHATAX. Y TOIMEXKAYyBEKTOpaMu. CK
AISIPHOCTIPON3BEICHUEBEKTOPOB. OCHOBHBIECBOMCTBACKAII PHOTONIPOU3BEIcHUS. Borunciie
HUE YTIOBMEXAYNPSIMBIMU UIIJIOCKOCTSIMU
Temal6.lununap,konyc, map - 8 4 VYcTHbIi
IIpakTuyeckoesansaTuedS.Ilonaruennnunapa.l lnonaapnoBepXHOCTUIMANHAPA OmpocC
Pemenne
MpaKkTU4
IIpakTuyeckoedanaTuel6.llonaruexonyca. llnomaapnosepxHoctu €CKHX3a]l
KOHYca.Y ce4eHHBIMKOHYC. [1101a1pnoBepXHOCTHYCEUEHHOTOKOHYCA. ay.
IpakTuyeckoe 3ansatue 37. [lonstue cheprl. YpaBuenue chepsl.
BiaumHoepacnonoxennecepbin MI0CKOCTH.
IpakTunueckoesanstued8.llonsruemapa.llnomans cheprininapa.Permennesanay.
Temal7.00beéMbITE - 6 2




BuabryyeOH0HpPadoThI DopMbI
Pabora TeKyLer
Homep BOB3aHNMOAEHCTBH OKOHTPO
TpeameTHoro " CamocTo Jsa(HaumM
pesyabrata/Koast CIpenoaaBaTeIeM €HOBaHH
KOMIIeTeHIHi, HaumeHoBaHue pa3je/ioB, TeM * ATGIBHA | oo
¢opmuposanuio Conep:xanue yueOHOro Marepuasia sipabora,
KOTOPbIX e HOro
cnocoocTByer CpeacTs
IIpakTuy
BJEMEHT HPOrpaMMBbI a)
Jleknn ecKue
H,4ac 3aHATHSI/
YPOK,uac
1)2) 12) | OK 1-5 | IlpakTnyeckoe3ansitue39.00beMpsMoipu3Mbl. O0beM HAKIIOHHOHN MPHU3MBI. Permenne
14) 15) MPAaKTHY
28) 29) €CKHMX3a]]
30) 31) IIpakTnuyeckoesansitue40.O0bemMunanHpa. O0beMIUpaMuIbl ad.
32)
IIpakTnuyeckoesansitue41.O0bemMrkonyca. O0bemiIapa.
IIpakTnyeckoesansiTue42.0O6beMIIAPOBOrOCETMEHTA,IAPOBOTOCIIOS U IIIAPOBOTO
cektopa. [lnomans chepsl.
HUTOI'O 3a 2 cemecTp 80 34
BCETO - 146 38

*TIpumedanue:-/-COOTBETCTBEHHO ISl OUHOM (hOPMBI 00yUeHHS




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue y‘le6HOFO napeaMeTa COMMPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIICBACMOCTU U

MIPOMEKYTOUHOM aTTecTaluei 00y4yaromuxcs.

@opMbI H KPUTEPHHU TEKYLIEro KOHTPO/IS yCHeBaeMOCTH
(TexHosornveckasi kaprta ajs cryaearoB OUHOU ®OPMbI OBYYEHMUSA)

@DopMBbI TEKYIIET0 KOHTPOJIS KonuuecTBo KonuuectBo Makc. BO3M.
KOHTPOJIBHBIX OayioB 3a 1 KOJI-BO 0aJjioB
TOYCK KOHTP.TOYKY
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 6as10B
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 OCBOEHHUSI Y4eOHOr0 npeaMeTa, cpopMUPOBAHHOCTH
pe3yJibTaToB 00y4eHHs

®opma Ycaosus IITkanbl OLEHKH YPOBHS .
IIIkana oleHKH YPOBHS OCBOCHUSI Y4eOHOM
NPOBeAeHUs J0IyCKa c(opMUpPOBAHHOCTH peIMeTa
TMPOMEKYTOYH pe3ya1bTaTOB 00y4YeHHMsI P
0l aTTecTallMU YpoBHeBas mKana 100 100 6ampHAs 5-6amtpHast mKana, Hemuddepeni
OLICHKH GanpHast mikana, % i bepeHIpoBaHHas MpOBaHHAs
KOMITETEHIIUI mKana, % OIleHKa/0aut OIEHKA
Konrponbnas JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYJOBJIETBOPUTENBHO» | HE 3a4TE€HO
pabora(mo /2
pesyibraram
HaKOIIUTCJIIBHOI'O
pedTHHra UK B
dopme TTOPOTOBEII 61-85,9 61-69,9 «YIOBJIICTBOPUTEIHHOY / 3a4TEHO
KOMITBIOTEPHOTO JIOIYCKAKOTCSL 3
TECTUPOBAHMS)
BCC CTyICHTBI 70-85,9 «xoporo» / 4 3a4TEHO
Ox3ameH (110
pe3yJpTaTam
HAKOIIUTCIIbHOTO
peiiTHHra W B MOBBILIEHHBIN 86-100 86-100 «OTJIIMIHOY / 5 3a4TEHO
hopme
KOMITBIOTEPHOI'O
TECTUPOBAHHS)




5 METOANYECKHE VYKA3AHUSA JUISS OBYYAIOIIMXCSANO OCBOEHHUIO
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
ANEKTPOHHON HWH(POPMAIMOHHO-00pa3oBarenbHOl cpene yHuBepcurera (manee - DUOC).B ciygae
IIPOBE/ICHUS YacTU KOHTAKTHOH paboTel nmo aucuuiuinHe B OMIOC (B COOTBETCTBUM C PACHUCAHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHUBaJIeHTHA ayAUTOPHON padoTe.

[IpenoaBanve NUCLUILIMHBI BEJETCA C MPUMEHEHUEM CIIEAYIOIIMX BHJOB 00pa3oBaTeIbHbBIX
TEXHOJIOTHIA:

-0aJIIIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DJICKTPOHHOE OOyUYCHHE;

- pa300p KOHKPETHBIX CUTYAIUH.

Jisi OleHKHM 3HAHWW, YMEHWH, HAaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIETCHIUH IO
JIUCLUUIUIMHE TpUMEHseTcsl OalsIbHO-PEeHTHUHIOBass CUCTEMa KOHTPOJS M OLIEHKH YCIIEBa€MOCTH
CTYIEHTOB. B OCHOBY OalsIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI HMPHUHLIMUIIBI, B COOTBETCTBHU C
KOTOpbIMH ()OPMUpPOBaHHE pEHTHHIa CTYAEHTa OCYILECTBIIAETCS B XOJ€ TEKYLIEro KOHTPOJIs
ycrieBaeMocTd. MakcumalibHOE KoJmaecTBo OamioB B cemectpe — 100.

[To wrtoram Tekymeil ycreBaeMOCTH CTYIAEHTY MOXXET ObIThb BBICTABJICHA OLIGHKA I10
IIPOMEXYTOUYHOM aTTecTallud B COOTBETCTBUM 3a HaOpaHHbIMU 3a ceMmecTp Oamiamu.CryaeHTaM,
HaOpaBIIUM B XOJIe TEKYLIEro KOHTPOJS YCIEBAeMOCTH MO aucuuiuinHe ot 61 mo 100 GamnoB u
BBHIMIOJIHUBIINM BCE O0Os3aTEeNbHBIC BUABI 3aIUIAHWPOBAHHBIX YYEOHBIX 3aHSATHHA, IO PEHICHUIO
npenojiaBatenss 0e3 MPOXOXKIEHUS TMPOMEXYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBHUH CO IIKAJION OLEHKU PE3yIbTAaTOB OCBOCHMSI IUCIUILIMHBIL.

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,
CcBOOOZIHO CHpaBisieTcss C 3aJadyaMu, BONPOCAMHM U JPYTMMH BHJAMU 3aJaHUi, TpeOyrommx
IIPUMEHEHHsI 3HAHUM, UCIOJB3YET B OTBETE JONOJIHUTEIBHBIM MaTepual; BCe INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOEH aHATU3UPOBaTh IOJyYEHHBIE pPE3yJbTaThl; HPOSBISET
CaMOCTOSITEJIbHOCTh MPU BBIOJHEHUH 33JaHHM, KaueCTBO MX BBIIOJHEHHUS OLIEHEHO YMCIOM OasioB
or 86 1o 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YyIbTAaTOB
oOy4eHwus.

Pesynbrar o00y4eHusi cumrTaercsi CQOPMHMPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEp’KaHHUE Kypca OCBOCHO IOJHOCTHIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
MOCJIeI0BaTeNbHO, YETKO M JIOTMUECKH CTPOMHO u3Jaraer y4eOHBIH MaTepuall; CIpaBiseTcs C
3aladyaMM, BOMpPOCAMM W JPYrUMH BHJIaMU 3aJaHUil, TpeOyloIlMX TNpUMEHEHHUs 3HaHW; Bce
NpeIyCMOTpEeHHbIE pabouell yueOHOM mporpamMMoil 3afaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
IIPOSABIIIET CaMOCTOSITENIBHOCTh IPU BBINOJHEHMM 3a/JaHUM, KAueCTBO MX BBINOJIHEHMSI OLIEHEHO
gucioM 6amioB oT 61 1o 85,9, 4yTO COOTBETCTBYET MOPOTOBOMY YpPOBHIO CHOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cumrTaercsi Hec)OPMHMPOBAHHBIM, €CJIM CTYIEHT NPU BBINOJHEHUH
3aJaHUil He JEMOHCTPUPYET 3HAHMM yuyeOHOro marepuana, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYyJHEHUSIMU BBINOJHIET 3a/JaHus, HE JAEMOHCTPUPYET HEOOXOJUMBIX YMEHUH,
Ka4yecTBO BBINIOJHEHHBIX 33/1aHUIl HE COOTBETCTBYET YCTAHOBJIIEHHBIM TpeOOBaHHIM, KadeCTBO HX
BBINOJIHEHUS OLIEHEHO YKMCIIOM 0aioB HUXke 61, 4TO COOTBETCTBYET AONOPOIOBOMY YPOBHIO.
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5.2. MeTtoanyeckue yKa3aHusl M0 CAMOCTOATEIbHOM padoTe 00yUyauuxcsi

CamocrosaTenbHas paboTa oOecredyrMBaeT MOATOTOBKY OOy4aromierocss 3ao4yHoil (opMbl
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTecTallMy M0 M3y4yaeMoM nucuuIuiMHe. Pe3ynbTaTsl ATON MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH
00y4Jaromerocsi Ha 3aHSATHAX M B Ka4eCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM U APYrux (Gpopm
TEKYIIETr0 KOHTPOJIS.

[Ipr BBIIOJIHEHWW 3aJaHUKA ISl CAMOCTOSATEIBHOW pabOThl PEKOMEHIyeTcs MpopaboTka
MAaTepHaJIOB JICKIIUNA M0 Ka)KI0H MPOMJICHHON TeMe, a TaKKe U3YyYEeHHUE PEKOMEHIYEMOU JIUTepaTyphl,
npenacraBieHHOM B Paznene 6.

B mpouecce camocTosTenbHOW pabOTHl MPU M3YYEHHHM JUCHUIUIMHBI CTYJIEHTBl MOTYT
UCMOJb30BaTh B CIEHUAIM3UPOBAHHBIX AYIUTOPHIX IS CAMOCTOSTENBHOM pabOThl KOMITBIOTEPHI,
o0ecreunBamIIeMy JIOCTYIl K HPOrpaMMHOMY OOECHEUEHHI0, HEOOXOIUMOMY [UISl H3ydeHUs
TMCLUUIUIMHBL, a TAKKE JIOCTYI Yepe3 WH(POPMAIIMOHHO-TEICKOMMYHUKALMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHOU HH(pOpPMAIIMOHHO-00pa3oBarenbHOi cpeae yHuBepcuteTa (DUOC) u 31MeKTPOHHOM
oubmmoreynoit cucreme (OBC), rme B AIEKTPOHHOM BHJE pacloiararoTcs y4deOHbIe M y4eOHO-
METOJIMYECKUE MaTEepPHAIIbl, KOTOPHIE MOTYT OBITh UCIOJIB30BAHBI ISl CAMOCTOSATEIBHONU PabOTHI IpU
M3YYEHUH TUCIUTUIMHEL.

Jns oOywarommuxcs 1o 3a04HOM (opMe 0O0yueHUs caMocTosTenbHas paboTa SBIsSETCS
OCHOBHBIM BHJIOM y4€OHOH NEeSTETHHOCTH.
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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 JinTeparypa:

1. MaTtemartuka: anreOpa W Hayaja MaTeMaTHYECKOTO aHaju3a, reoMeTpus. AsreOpa M Havama
Marematnueckoro aHamm3a. 10-11 xmaccel. ba3oBelii u yriryOsieHHBIH ypoBeHb : ydeOHmk / 1. A.
Amumos, 0. M. Komnsirun, M. B. Tkauesa [u ap.]. - 10-e usn., crep. - Jokyment read. - Mocksa :
[Ipoceemenue, 2022. - 464 c. - ITpu. - URL: https://znanium.com/catalog/document?id=421767 (nata
obpamenusi: 14.09.2023). - Pexxum nocryma: mo moamucke. - ISBN 978-5-09-099445-3. - Tekcr :
JJIEKTPOHHBIN.

2. apeirun, U. ®@. I'eomerpus. 10-11 kimaccel. ba3osrii ypoBens : yueOHuk / M. @. Hlapeirus. - 8-
us3n., crep. - Jokyment read. - MockBa : IlpocBemenue, 2022. - 240 c. - Ilpmn. - URL:
https://znanium.com/catalog/document?id=421784 (nara obpamenus: 14.09.2023). - Pexxum gocrymna:
no moxnucke. - ISBN 978-5-09-099457-6. - TekcT : 2IeKTPOHHBIH.

JlonoTHUTeILHAS JTUTEpaTypa:

3. bpoxckuit, 5. C. TekcToBble 3aauu : TOCOOME IS IOTL. OOYYEHHUS] MAaTeMaTHKE 00yUYarOIIUXCsl
10 xn. / 5. C. Bpoackwuii, A. JI. TlanoB ; [Jonem.Han. yH-T. - Joneuk :/lorHY, 2023. - 62 ¢. - URL:
https://reader.lanbook.com/book/380180#1 (mara obOpamenus: 17.01.2024). — Pexum gocrtyma: 1o
MOANMUCKE. - TeKCT : JIIEKTPOHHBIN.

4. bponckuii, . C. OyHKIUUM U UX CBOMCTBAa : mocoOue uig AOM. OOy4YeHHs] MaTeMaTHKe
obyuatomuxcst 10 ki1 / 5. C. bponckwii, A. JI. [1aBnos ; Jonem.Han. yH-T. - Jonenk :JloaHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara oOpamenus: 17.01.2024). — Pexum
JOCTYTIA: 10 TIOJITUCKE. - TEKCT : 3JIEKTPOHHBIH.

5. HanasH, A. A.MaremaTuka : yue0.mis cpen. npod. obpazoanus / A. A. Janasu. - 3-e uzg.,
uctp. u jom. - Jlokyment read. - Mocksa : UH®OPA-M, 2023. - 544 c. : un. - (IIpodeccuonanbuoe
obpaszoBanue). - [Ipun. - URL: https://znanium.ru/read?id=418454 (nara obpamenwus: 27.12.2023). -
Pexxum noctyna: aist aBTopus. monb3oBareneid. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIHA.

6. Hanmasu, A. A.COopHHK 3aia4d MO MaTeMaTHKe : yded.mocoOue ISl CTYACHTOB cpei. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e uzn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe oOpazoBanue). - URL: https://znanium.com/read?1d=398658 (mara
obpamenus: 20.07.2022). - Pexxum goctyma: s aBTopu3. mosb3osareneit. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : 2IEKTPOHHBIH.

6.2. IIpogeccuonajbubie 0a3bl AAHHBIX, HH(POPMALHOHHO-CNPABOYHbIE CHCTEMBI,
HHTEePHeT-pecypchl

1. Allmath.ru : Bcs mMatemaruka B ogHOM Mecte : cait. — URL: http://www.allmath.ru/
(mara oopamenus 03.12.2023). - TekcT: 2JIEKTPOHHBIN.
2. eLIBRARY.RU : nHayuynas snexktpoHHas Oubnnoreka : caiir. — Mocksa, 2000 - . - URL:

https://elibrary.ru (mara o6pamenus: 03.12.2023). — Pexxum jgoctyma: Juis 3aperucTpup.
MOJIb30BaTese. — TEeKCT: IEKTPOHHBIMN.

3. Math-Net.Ru : caiit / Marematnueckuii uactutyT uMm. B. A. CrexnoBa PAH, 2020. —
URL : http://www.mathnet.ru/ (nara obparenus 03.12.2023). - TeKCT: 37€KTPOHHBIH.
4. Koncynprantllmoc : cmpaBouyHas mpaBoBas cuctema : caiit /  3AO0

«Koncynprantllmocy. — Mocksa, 1992 - . - URL: http://www.consultant.ru (nata obpamienus
03.12.2023). - TeKcT : 371eKTPOHHBIHA.

S. OnexTpoHHas OubnuoTteuHas cucreMa [10BOKCKOro rocy1apcTBEHHOIO YHUBEPCUTETA
cepsuca : caiit / ®I'BOY BO «[IBI'YCx». — Tombsatth, 2010 - . - URL. : http://elib.tolgas.ru
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(mata oOpamenus 03.12.2023). - Pexxum gocTyma: ajas aBTOpU3. Mojb3oBareneid. - TekcT :

3JIEKTPOHHBIMN.
6. OneKTpoHHO-0MOIMOoTeYHast cucremMa Znanium.com : caiit / OOO "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mara obOpamenus 03.12.2023). - Pexum

JIOCTyNa: JJIsl aBTOPHU3. MOJIb30BATEINIEH. - TEKCT : 3JIEKTPOHHBIN.

7. DnextpoHHO-OMONMHMoTeyHas cucrema Jlans : caidt / OOO "OBC JIAHB". - Mockaa, 2011 - . -
URL: https://e.lanbook.com/ (nara obparienus 03.12.2023). - Pexum gocTyma: sl aBTOPU3.
nojb30BaTesei. - TEeKCT : 3JIEKTPOHHBIH.

6.3. [IporpaMmMHoOe oGecniedeHue

Nudopmanmonnoe obecreueHneydeOHOTONporecca Mo JUCHHUIUIMHE OCYIIECTBISICTCS  C
MCIOJIb30BaHUEMCIICTYIOIIIETOPOTPAMMHOT000€CTICUCHHS (TMIIEH3MOHHOTO u CBOOOJIHO
pacIpocTpaHsIeMoro), B TOM YHCIIE€ OTEUYECTBEHHOTO MPOU3BO/ICTBA!

Ne HaumeHoBaHHe YcaoBus gocryna
n/n
1 MicrosoftWindows 13 BHYTPEHHEH CeTH YHUBEpCHUTETa (JIMIICH3NOHHEIA JOTOBOP)
2 MicrosoftOffice W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3HOHHBIN IOTOBOP)
3 KoncynpsrantlLimtoc Y3 BHYTPEHHEH CeTH YHUBEpCcUTETA (JTUIIEH3UOHHBIN 10TOBOD)
4 CJ10 MOODLE u3 000 TOYKH, B KOTOPOIl HMeeTcst AOCTyH K ceTu VIHTepHeT
(JIMTICH3MOHHEIH JOTOBOP)

7. OIMICAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO YYEBHOMY IIPE/JIMETY

CrienuanpHble TTOMELICHUS NPEACTABISIIOT COO0OW y4eOHBIE ayAUTOPHH Ui TPOBEICHHS
3aHATUI BCEX BHJIOB, IPEIYCMOTPEHHBIX 00pa30BaTeIbHOM MPOrpaMMOii, B TOM UYHUCIIE€ I'PYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJS M TPOMEKYTOUYHOW AaTTeCTallud, a TaKKe
MOMEIIEHUsI JJIsl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIllEHHbIE
000pyJIOBaHUEM, TEXHHYECKHMMH CpEACTBaMH OOYYEeHHST W MaTepHajaMd, YYHUTHIBAIOIIUMHU
TpeOOBaHUS MEXTYHAPOIHBIX CTAHIAPTOB.

IIpakTuyeckue 3anaTHsA. [ npoBeNeHUS NPAKTUYECKUX 3aHATUN HCHOJB3YyeTcsl ydeOHas
ayJAUTOpUs, YKOMIUJIEKTOBAaHHBINH MEOEbI0 U TEXHUUECKUMH CPEICTBAMU OOYUEHUS, CIIY)KaIlllUMU IS
npeAcTaBieHus: y4eOHoUW wuHpopManuu (NMEPeHOCHONH Ha0Op JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS
(mpoekTop, 3KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. /J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallUd IO
JUCLUIUIMHE HUCHOJb3YIOTCS KOMIBIOTEPHBIE KJIACChl, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHMKOH C
BO3MOKHOCTBIO TOJAKIIOYEHHsT K ceTn MHTepHeT M o0ecredeHneM J0CTyna B DJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  yHHUBEpPCUTeTa  W/MIM  y4yeOHble  ayJIUTOPHH,
YKOMITJIEKTOBaHHBIE MEOEITBI0 U TEXHHYECKIUMH CPEJICTBAMU O0yUYCHHSI.

CamocrositeibHasi padora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBIOTEPHOH TEXHHKOH C BO3MOXHOCTBIO TOJKIIOYECHHS K ceTH «HTepHeT» W IOCTyrmoM K
JIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns — opraHuszanuu
CaMOCTOATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

- KOMITbIOTEPHBIE KJIACChl YHUBEPCUTETA;
- OumbOmmoreka (Memuasai), UMEIOMas MecTa Jisl O0ydJaroIuXcs, OCHAIICHHBICE KOMITBIOTEpaAMH C
JOCTYNOM K 0a3aM JaHHBIX U ceTH MHTepHeT.

DIeKTPOHHASA uHGOPMALMOHHO-00pa3oBaTeJbHAs cpena YHUBepCHUTETA
(AU OC).Kaxp1iiobydaronmiicssBTe4eHUEeBCEr0neproaao0yueHns100eCIeYeHUH IUBH 1y aJTbHBIMHEOT P
AHUYEHHBIM JIOCTYIIOM K DJIEKTPOHHOM HH(pOpMalmOHHO-00pa30BaTeNbHON Cpele YHUBEpCHUTETa
(QUOC) http://sdo.tolgas.ru/ u3 11000# TOUKH, B KOTOPOM HMMEETCs AOCTYH K HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH "MHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.
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8. OCOBEHHOCTHU  OPTAHM3AILIMHU OBYYEHUA  JIA  JIMUI] C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipn HeoOxomumocTu pabodas mporpaMMa MOXKET ObITh ajanTHpoBaHa g oOecreueHus
00pa30BaTEeNBLHOTO MPOIECCa MHBAIHU/IOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS, B TOM
qyclie A AUCTAaHIUMOHHOTO o0yuyeHus. [lns storo TpeOyercs 3asBlieHHE CTYACHTa (€ro 3aKOHHOIO
MpEeACTaBUTENS) U 3aKIIF0UEHHUE TICUXO0JIOrO-MeuKo-nieaarornueckoit komuccuu (IIMIIK).

K npenmMeTrHbIM pe3ysibTaTaM OCBOEHUS JUCUUIIIMHBI JOTIOJHUTEIBHO OTHOCSTCS:

1) st cnenbix, CTa0OBUASIINX 00YIAFOIIIUXCS:

- chopMHPOBAHHOCTH HABBIKOB MMHChMa Ha OpailieBCKOW MeYaTHON MallIuHKE;

2) A7ns TIIyXUX, CIa00CBIIAIINX, TO3THOOTTIOXIINX 00yJatOMIUXCs:

- ¢()OpMUPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BUIOB PEUEBOM JEATEIHHOCTH OOYYaIOIIUXCS -
CIIyXO3PHUTEIIbHOIO  BOCHpUSTHS  (C  HMCIOJIb30BAaHMEM  CIYyXOBBIX  anmaparoB ©  (WJIN)
KOXJICAPHBIXUMILUIAHTOB), TOBOPEHUSI, UYTEHUS, TINCbMA;

3) st 00y4arIMXCs ¢ PacCCTPOUCTBAMH AyTUCTUYECKOTO CIIEKTPa:

-OBJIa/ICHUE OCHOBHBIMHM CTHJIMCTUYECKUMHU pecypcaMu JIeKCUKHM U (Hpa3eosioTuu S3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPATYpPHOTO SI3bIKa, HOPMaMU PEYEBOTO ITHUKETA; MPHUOOPETECHUE OMbITA UX
WCIIOJIb30BAaHUSI B PEYEBOM U AJIbTEPHATUBHOM KOMMYHUKATHUBHOM NMPAKTUKE MPHU CO3JAHUU YCTHBIX,
MUCbMEHHBIX, aJlbTEPHATUBHBIX BBICKAa3bIBAHUH; CTPEMJICHUE K BO3MOXXHOCTU BBIPA3UTh COOCTBEHHBIE
MBICITH ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B cimyyae HeoOXxonuMocCTH, 00y4JaIOMIMMCSl U3 YMCIIA JIUI C OTPAaHHYEHHBIMA BO3MOYKHOCTSIMU
310poBbsl (1O 3asiBIIEHHIO OOywarolierocs) a JUisi HHBIKWAOB TaKKe B COOTBETCTBUHM C
MHIUBUAYAJIBHON IPOrpaMMON peabuIuTalui UHBAJIMA, MOTYT IIpeiaraTtbCs Ciae1yrole BapuaHThl
BOCIIPUATHS y4eOHOH MH(OpMaIK ¢ yUeTOM UX MHIUBHIYyalIbHbBIX ICUXOPHU3NUECKUX 0COOEHHOCTEH,
B TOM YHUCJIC C IPUMCHCHHUEM JJICKTPOHHOT'O O6y‘-IeHI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHIA:

- JUIA JIML C HapyLICHUsMU 3pEHUs: 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; WHAUBUAYAJIBHBIC 3a1aHUA U KOHCYJIbTalluH.

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

- JUIA JIMIl C HapyLIEHUSIMH ONOPHO-IBUIATEIbHOrO ammapara: B reyaTHOM Qopme; B (opme
3JIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIUBUAYaIbHBIE 3a1aHUS U KOHCYJIbTAIMH.
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9.0LEHOYHBIE MATEPHAJIBI (®OHJ OLEHOYHBIX CPEACTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

TeOpeTI/I‘IeCKI/Iﬁ MaTepHrall Uu3y4acTCia Ha MPAKTUUYCCKHUX 3aHATHUAX. CTy,Z[CHTaM npeaiararoTcs
MPAKTUYCCKUC 3aJdaun JId pa6OTbI Ha 3aHATHUAX B ayAUuTOPUHU, U AOMAIIHUC HHAWBUAYAJIbHBIC
3aaHusA, KOTOPbIC paCpECaACICHEI 110 TEMaM.

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

11
7x—15 4x+3°

1.Haiinute kKopeHb ypaBHEHUS

2. Haiinute xopenp ypaBHeHusi —72+17X =X. Eciu ypaBHeHHE HMeeT Ooyee OIHOIO KOPHS,

YKa)KUTC MEHBIINN U3 HUX.

3.Haitnure p(b) , eCllt p(b)=(b+%)-(3b+%)npﬂb¢0.

of
b
. /10 -3/16
4.Haiinure 3Ha4YeHNE BBIPAKEHUS ———=—— .

3
Jm

5.HaiinuTe 3HaYCHHE BBIpaKEHUST ———— nipu M = 125
2l - Um
22,5 . 35,5

6.HaiinuTe 3HaueHUE BRIpAXKEHUS 5%

7.Pemure anrebpanueckue ypaBHeHus 1 - 3.

1.X78 1034
X—6
26-x2—6-x_4-x2+8-x_2-x2—6-x
o ox-=-1 X+2  x-=3
3 M-x—lz . 8X_16.X_2 -0
X—-4 X—2

4.(5x—%)-(x+7)-(4x—8)=0

5.3x% =/3x=2=06.12x> =7 X+1=0

Tunossle 3a1a4uu o TeMe «CreneHHass PyHKIUA».

1

2Xx2 _ 1
-4 1

X X2 =2

5
1. Haiinure 3HaYeHHE BRIPAKEHUST  a) (3 2°. «/5 )6 ; 0) snpux=29.
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2. Pemure ypaBHeHUS

1
a) (Y’ -1)*=2; 6) Vx+12=x; ») J3-X-V1-3x=X+5;1) X’ +X+2¢x2+Xx=0.
x+y+a/x-y=7;

X-y=4,

3. Pemure cucreMy ypaBHEHHI {

4. Onpezienure 3Ha4eHus A , IS KOTOPBIX IPU X = 1 BBIIONHSAETCSA HEPABEHCTBO a— X = X

Tunosblie 3axa4n no temam «Crenenu pyHkuus», «Jlorapupmudeckas GyHkuus»

|. Beruuciaure 3HaveHnd BeIpaseHuii 1- 13.

n-1 n)? 22 21

18 1255 (9-16 +164) (4-37+7-3 2)-57 6o _g.p 3.t

_— n-1 n-2 4
1. 243‘62 2. (4 +4 ) 3. (19'27 ) 4. 4'210+4‘212_8‘211

1
X—y X2=X

3n+2_2.3n_36n+1 l l-|- 1

5. 37 6771 g YIEXE XT eeny X=9:y=49

2 _ige log. 2+~log. 8—log. 48
7.I09227—2Iogz3+|092§+7 9, 2+7100, g% \/_9.|Og%\/§+|ogﬁ%/§

8 3 3 10.

Tunossle 3aga4yu no teMaMm «Iloka3zareibHbie ypaBHeHUsA» U «JlorapudgmMmnyeckue ypaBHeHH»
| . Pemmmre npocreiimme mokaszarensHbie U Torapupmudeckue ypasaenus 1 — 10.

2 3 1
1. 2X=8.2. 3***=9.3. 3* “‘X:i . 4,10 %=05 2"=——.
27 2.8

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

N | =

Il. Pemmre moka3zarensHble 1 orapupmudeckue ypasaenus 11 —20.

X =x?-5x
11. (%) 2% :% 12. [71)2 . 13492 =7  14. log ;(x*+35x)=4
15. Iog%(xz n X) —4 16. 16|0916(4X2—12X+9) _ 3Iog3(x2+2x+l).

Tunosele 3aga4n no teme «IlpeodpazoBanne TPUrOHOMETPHYECKUX BbIPasKEHH DY
|. Boruucmure 1 -10.

7
1. cosa, ecnu tga=—1§ mpu 450° < ¢ < 540°.
2. Cosa;tga;ctga, ecim Sin@=-0,6 mpu cosa>0.

: 24 . o
3. sine; cosa; tga , ecu Ctga=—7 npu 630° < <720°.

4.4sin810° + 3c0s720° —3sin630° +5¢c0s900°.
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. 3 5 V4 3z
5.5in{a+ fB),ecrusina=—;cosf=——,npu —<a<na;7<f<—.
(a+5) 5 COSP =g F<3
) 8 3 /4 3z
6. COS(a+,8)uCOS(a—,B),eczzusma=ﬁ;cos,3=g,npu5<a<ﬂ;7<ﬂ<27r.

Ccos2a
cosa

7.

33
,ecnu Sina = —5,7” <a<2r. 8.sina,ecnu tg(%) =2

3-(cos20° —sin20° 2 14 14
9. ( ) 10. .

\E-Sin25° Cosz,sinl
7 14

YcrHbiii onpoc o Teme «TpuronoMerpuveckue ypaBHeHUsD)
1.KakoBa 061acTh ornpeneieHus apkcunyca (apkkocuHyca)?
2.KakoBa o6nacTh 3Ha4eHHI apKKOCUHYCa (apKKOTaHTeHca)?

3.5IBnsieTcs M apKTaHTeHC (apKCUHYC) BO3pacTaloel Win yobIBaromen GyHKIuen?

4 Pemmre ypaBHeHue arcsinx =0 [arccos X = 0] :

V4
5.Pemute ypaBHeHue arccos X =7z |:arC tgx= _Z:| .

V4 . /4
6.Pemmre ypaBHenue arctgx = 3 |:arCS|n X = _E:| .

7.Yemy pasen arcsin0 [arccos 7] ?

8.Yemy paBeH arccos (— %) [arc tg (—1):| ?

Pemmure ypaBuenus 1 — 13.

3r 2x| 1
5

1.c0s2x—-1=0.2.2sin3x=-1.3. ctg(g—ij = \/5 4. cos{2+3

5. COS(E—SG—XJ = —g 6.2sin’ x—7sin(%—x}—5 =0 7. COS(27r—2x)+3sin(7z—x):2 .

8.23in(37r—x)—3sin(%—xj=0.9. Sin2(%—xj—cos(%—xjcosxz&

. . (37 ] . .
10. 4 sin? x—2sm[7—xjsmx:3 11.2sin> x—4sinx-cos Xx+1=0.

12.3sin’ X—2«/§-SinX-COSX+COSZ X=013.2sin* x—7 sin x-cos X + 14 cos® x = 2

Tunosbie 3aga4n no reMaM «IIpousBoaHas»,
«IIpuMeHeHnenpou3BOAHOMKHUCCIEI0BAHNIO(PYHKIIUIT»

1
1. MarepuanbHasi TOUKa JBUXKETCS MPSIMOJIMHEHHO MO 3aKOHY X(t) = §t3 —3t° +2t, e
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X —paccrossHHue OT TOYKH OTCUETa B METPax, t— BpeMs B CCKyHOaxX, U3SMCPECHHOC C Hadajla ABUXKCHUS.

Haiigure ee ckopocts B (M/C) B MOMEHT BpeMeHU t =6 C.

2.Ilpsmas y =—4x—11, sBisercs kacateabHOU K rpaduky GpyHKIun Y = X3 +7 X% +7X—6 . Haiiure

abciuccy TOUYKM KacaHMsl.

) |_ [ ] 3. Ha pucynke wu3o0paxkeH rpaduk QyHKIUN

. /—\// yH) y= f(X), OIpENENEHHON Ha HMHTEpBAIE (—2;12).

=20 /lo] 1 12 x| Haiimure cymmy Todek dKcTpeMyma  (YHKIUM
T =)

4, Halinute HauMeHbllIee 3HAUECHUE (1)yHKI_II/II/I y= X3 — 27 XHa OTpE3KE [0 ; 4] .

x?+1

X

5. Haligure Touky MuHNUMYyMa QyHKIUH Y = —
6. Haiinure HauMeHbIlIee 3HAYCHUE (1)YHKI_II/II/I y= (X + 3)2 (X + 5) —1lna OTpe3Ke [—4 iy —1] .

7. Haiimute HanOouibiee 3HaueHue GyHkmun Y = 12C0S X + 6\/§ < X— 2\/§ - 7+ 6 Ha oTpe3ke |:0 ; g} .

. 24 o
8. Haiinmute HanMmeHbIIee 3HaueHne QyHKun Y = 5Sin X + — - X+ 6 Ha oTpe3ke |:—? ;0:| :
/4

9. Haiinure TouKy MUHMMyMa QYHKIMA Y =+ X° —6X+11.

10. Haiigure nHanGosbinee 3Havenne Gynkuun | (X) =C0S2X—COS X .

TecToBble 3a1anus no Teme «IIpon3BoaHas u nHTErpa»
1.3anomHUTE IPOMYCKU B ONPEIeIeHUH
ITpon3BoHOM (hyHKIIMK Ha3bIBAETCS OTHOILICHUS byHKINH K

apryMeHTa, npu K HYJIIO.

2. TlpowsBoaHas HpyHKIHA SINX wuMeeT BUI:
1) sinx; 2) —=sinx; 3) —COSX; 4)COoS X .

3. CocraBuTh ypaBHEHHE KacaTeIbHON K KPHBOH Y = B TOuKe X, =2.

+ x?

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4.BriGepute onpezeeHue HEOMPEIeIeHHOI0 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

2
5.Haiitu unTErpan Isinz X cos Xdx .
0
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1)% 2) 0 3)

WK

V4
6.BrrunciauTe uHTETpa I cos X dx .

-

Ilpakmuueckasa paboma «Bvluucnenue npou3eo0Hbvix»

' X =254+ 2 x4 '
[ 2sin®45x
T 2 yfx2y
X
3 | 2x5-6¥x 13 | cos?3x
4 1 7x5+20x 4 (4+x")(4-x*+6X)
> 11 5. 15 | (4—x)%6-x
X
6 16
%+5X4 7Xx +46
T 2x8 + x3¥x 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

IMpakTuyeckue 3axa4yu no reme «[IpumMeHeHne Npou3BOAHOM K UCCAeA0BAHNIO PyHKIMIT»
1. Tonbk3ysch onpeseseHreM HalUTe MPOU3BOAHYI0 GyHKIMU Y = f (X) B TOuke X;:
f(x)=x*+1, X, =-2
2. lponuddepennmpyiite pynkrmio | (X) = (X + 2)- sinx.

x}-2x*-5

3. Haiimute npomMexxyTku HenpepbIBHOCTH QyHKIu (x) a—y—
-X

2
x —3x—4 <
x—4

4. PemuTe HEpaBEHCTBO METOJIOM UHTEPBAJIOB 0.

5. Hanumute ypaBHeHHe KacaTeabHOU K Tpaduky Gpynkimu Y = f (X) B TOYKE (X0 ; f (X0 ))
f(x)=sinx;x,=7.
6. Haiiture CKOpOCTh M YCKOpeHHe TOYKU B MoMeHT t) =4 | ecnn X(t) =t*-2t*+5.

7. Uccnenyiire Ha Bo3pactanue u yobiBanue QyHkiuio f (X) = x*—4x.




37

8. Uccnenyiite Ha MaKCUMyM ¥ MEHUMYM QyHKIHO f (X) =x°-3x°.
9. Hccneqyiire ¢ MOMOIIBIO IPOM3BOIHON pyHKImI0 | (X) =-3x*-x*-9x.
10. Haiiure nanGosbliee ¥ HanMeHbliee 3Hadenne Gyuxmuuu f (X) =3x"-2x°.

YcrHbiii onpoc no teme: «IlepBooOpa3Hasi M HHTErpan»
Bxoounasa uacme. Tabnuiia UHTETPAJIOB.
1. Chopmynupyiite onpeaencHre NepBOOOPa3HOM.
2. Chopmynupyiite mpu3HaK MOCTOSHCTBA (YHKIUU Ha 3aJaHHOM mpomexytke. Chopmynupyite
OCHOBHOE€ CBOWCTBO MEPBOOOPA3HOM.
3. ChopmynupyiiTe nmpaBuiIa HAXOKICHHS IEPBOOOPA3HBIX.
4. Kakyro ¢urypy Ha3bIBalOT KPHBOJHMHEHHOW Tpamenueit? 3anumure (HOpMyy IUIsi BEIYUCICHUS
TJIOLIAIM KPUBOJIMHEWHOM Tpamnemuu.

5. O0bsicHUTe, UTO Takoe uHTerpai. 3anummure Gopmyny Hoerotona-Jleitbuuna.

TunoBble 3a1a4H 110 pasaeiny ((HQpBOOﬁpZBH&ﬂ U UHTErpamn

1. okaxwure, uto pyukuus Y= f (X) SIBJISIETCSI IEPBOOOpa3Hoit st pyHkimu Y = F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.

2. st pynkuuu Y = f (X) HaiiuTe nmepBoodpasnyio Y = F (X), IIPUHUMAIOIIYIO 33JJaHHOE 3HAYCHUE

2
B JIAHHOMN TOUKE f(x):x?—iz; F(3)=5.
x

3. Haiigure oGruii B epoobpasHoit aust hpyakimn | (X) =X—10cos2X.

N N Ny 3. .
4. HaiiiuTe miomaas KpMBOJIMHENHON TpaIeluy, orpaHndeHHol muausamu Y = X" ;y=0; X=-2.

3
dx
5. Beruucaure naTerpan: I —_—.
%(x+10)
Tunosbie 3anaHus no TeMe«KoMIuIeKcHbIE YHCI)
1. Haiinure cymMMy, pa3HOCTb, IPOU3BEACHNUE U YaCTHOE KOMIUIEKCHBIX uncen:z, = —2 + 3i,z, = 3 —
4i.
2. Beruncnure:
5+i 1+2i 1-2i
a)(3+4i)(6—-5i) 6 B) .
) ( ) ) O s Vi T
3. Pemute ypaBHenue:iz = 2 — 3i.

4. PemTe KBaJpaTHOE ypaBHEHHUE:
a)z?2—2z+5=0

6)z2 +5z+9=0

B)z?2 — (3—4i)z—1—-5i = 0.
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Tunosble 3aganus no reme«MHo:xectrBa. I'padgbi»
1.  Onpenenuth B SBHOM BHJE (TIEPEUUCICHUEM BCEX JIEMEHTOB) OyneaH (A) — MHOXKECTBO BCEX
MOJIMHOKECTB COCTOSIIMX U3 3JIEMEHTOB JaHHOTOo MHOXKecTBa A : A= {-1; 0; 1; 4}.
2. Jns muoxects 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} 3amoaHuTh TabIMIIy:

C=AUB[D=ANB[F-AB [G=B\WA [ _a [y-B |Z=AAB

MHO>KECTBO

MOIIHOCTb

MHOKECTBa

3. Jloka3aTh paBEHCTBO MHOECTB C TIOMOIIIBIO quarpamMm Jitiepa — Benna:
A\ (BUC) =(A\B) n(A\C).
4.  Jlanmo: A={a,h,g}, B={1,2,4,8}. Haiiru:
» JlexaproBo npoussencune A x B, 3anas ero nepeuncienrem nap u rpahom
» JlekapToBo npomssencane B x A, 3a1aB ero nepedncicHreM mnap u Tabaumeit
» JlexaptoBo mpoussenenne B x B, 3amaB ero nepeumcienveM map M Ha KOOPAMHATHOM

IINIOCKOCTH

Tunosble 3a1aHus N0 TeMaM«JIeMEHTbl KOMOMHATOPUKHY,
«JJieMeHThITeopuuBeposATHOCTEH.CTaTHCTHKA)
Komounamopuka. Tema: Pewenue 3a0au na nepetbop eapuanmoe.
Kapmouku - 3a0anusn
1. CkonbKO CyIIECTBYET DPA3JIMYHBIX YEThIPEX3HAUHBIX YHCEN, B 3allUCH KOTOPBIX MCIOJIb3YIOTCS
TOJIBKO YETHbIE LIU(PHI.
2. Tlpum BcTpede KaxIbplid U3 Ipy3eil mokan apyroMmy pykKy. CKOJNBKO pyKOIMOKaTHi OBUTO C/IENaHo,

€CJIH JIpy3el ObLI0 YeTBepo?

3. Ucnonwzys mudpsr 0;2;4;6, cocTaBpTe Bce BO3MOXKHBIE TPEX3HAUHEIE UHCIIA, B KOTOPBIX HHQPHI
HE TIOBTOPSIFOTCS.

4. CKOJBKO CYIIECTBYET Pa3IMYHBIX YETHIPEX3HAYHBIX YHMCEN, B 3alIUCH KOTOPBIX HCIOIB3YIOTCS BCE
UGPBI, Pa3IUIHBI.

5. Ilpu BcTpeue Kaxawlid U3 Jpy3eil moxkan apyromy pyky. CKOJBKO PYKOMOXKATHA OBUIO CleiaHo,
eCIH JIpy3ei OBLIOo mATepo?

6. IlepeuncouTh BCe TpeX3HAuHBIE YMCIIA, B 3amucH KoTophix ucrombsyrorcs mudpps 0;1;2 ) mpu
YCIIOBUH, YTO LU(MPHI B YUCIAX MOTYT OBTOPSITHCS.

Kapmouku — 3a0anusn
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1. CoOpanne u3 80 uenoBexk BBIOMpACT MPEACTABUTENS, CEKpETaps M 3 —X WICHOB PEAaKIIMOHHOMN
KOMHCCHU: CKOJIBKUMH CITOCOOaMHU MOXHO 3TO CIeaTh?

2. B copeBHOBaHuM y4acTBYIOT 12 komaHJ. CKOJBKO CYIIECTBYET BapHaHTOB pacIpeleIeHUs
npu3oBbIX (1, 2, 3) mect?

3. CKOJBKMMH CIIOCOOaMu 6 4EJI0BEK MOTYT CECTh HA 6 CTyibeB?

4. CKOJBKMMH CHOCOOAMH MOKHO CJIejlaTh TPEXIBETHBIA (uiar ¢ TOPU3OHTAJIBHBIMHU IOJIOCAMHU
OJTMHAKOBOM IMIMUPUHBI, €CIIH UMECTCS MAaTePHsl IECTH PA3IUYHBIX [IBETOB?

5. Ha nocke 3amucanbpl / CyHIECTBUTENBHBIX, D TJIarojoB U 2 MpWiaraTeabHbIX. JJis mpemioxkeHus
HY)KHO BBIOpATh 10 OJHOMY CJIOBY Ka)KJIOW M3 3TUX YacTel peun. CKOJbKUMH CIIOCOOaMU 3TO MOXHO
caenarb?

6. 13 Tpex MHXXEHEPOB U JICBATH YKOHOMHCTOB JO/DKHA OBITh COCTaB/ICHA KOMUCCHS M3 7 YEIIOBEK.
CKOJTBKHMH CIOCOOAMH MOXET OBITH COCTaBJIEHA KOMHCCHSI, €ClIM B HEE IOJDKCH BXOJHUTH OJUH

WHXXEHED.
7. CKOJIBKMMHU CIIOCO0aMH MOKHO BBIOpPAaTh S OTKPBHITOK U3 11 OTKPHITOK?

8. B kop3uHe jexar 8 Oenbix mapoB u 6 depHbIX. CKOIBKAME CITOCOOAMH MOKHO JOCTAaTh U3 DTOM

KOp3uHBl 2 OenbIX mapau 2 4YepHbIX?

9. B maxMaTHOM KpysKKe 3aHuMaroTcsi 16 denoBek. CKONBKAMHE CIIOCOOaMH TPEHEP MOXKET BHIOPATH

13 HUX JUIS IPEACTOSIIEro TypHUpa KOMaHay U3 4 4esoBek?

10. TlepeuncauTh BCe TPEX3HAUHbIE YHCIA, B 3aIHCH KOTOPEIX ueronbsytorea mudpst 0;1;2 . Mudpsr

MOTYT IIOBTOPATHCA.

11. CkonbKO CyHIECTBYET pAa3JIMYHBIX YETHIPEX3HAUHBIX YHCEN, B 3alMCH KOTOPBIX BCE LUPPHI

pa3JINYHBIL.

TunoBble 3a7a4u o TeMaM «BBenenue B CTEPEOMETPUIO. Hapa.n.ne.nbﬂocn, NMPpAMBIX U

IUIOCKOCTEeH», «IleprneHInKyIpHOCTb NPAMBIX U IIJIOCKOCTEN»

1.Ckonbko rpaHell IpOXOIUT yepe3: a) OfHY; 0) /IBe; B) TPHU; T') UEThIpe

TOYKH, B3SIThbIE MPOU3BOJILHO Ha KyOe? CKOJIBKO MIIOCKOCTENH MOKHO MPOBECTU UYepe3 Te ke TOUYKU?
Onpenenutes JIM MPHU 3TOM TMOJ0KEHNE TNIOCKOCTH OJIHO3HAYHO? CrienaiiTe pucyHOK.

2.J1aHbI TOUKA U Mapa nepecekarouuxcs NpsaMbix. CKOIBKO pa3IMYHbIX MJIOCKOCTEH OHU OIPEeIsioT?
Cnenaiite pUCyHOK.

3. JlaHbl Tpu mpsiMBblE, HE JeXalllue B OJHOW IUIOCKOCTH M HMeroIue oOuryro Touky. CKOJIbKO

Pa3IMYHBIX IJIOCKOCTEN OHU ONPEAeIIsSItOT?
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4.Toukn A;B;C nexar B kaxmoii u3 JIBYX Pa3JIMYHbIX MJIOCKOCTEH. JJOKaXKUTE, YTO ATU TOUKH JIe)KAT
Ha oJHOM npsiMoid. CraenaiTe pucyHoK.

S5.IIpameie @ u b mepecekarorcs B Touke M. Jlokaxure, 4To jr00as npsaMas, nepecekamomas a u
b, u ne npoxoasias yepes Touky M, JE€KUT C HUMH B OJHOM [IOCKOCTH.

6.3 dYerhlpex MaHHBIX TOYEK OJIHA HE JICKUT B IUIOCKOCTH, OMPEACISIEMON TpeMs APYTHUMHU.
JIOKaXXuTe, 4TO 3THM CBOMCTBOM 00JIa/Iaf0T BCE JJAHHBIC TOYKH.

7. Touxu M;N;P;K pacnonoxensr mo ommy cropony or mmockoctn Ttpamermmu ABCD.
Hapamnensusie otpeskn AM ;BN ;CP; DK papusl cootBerctBenno 3 em; 4 em; 5 em; 6 em . Kakoso
B3auMHOe pacnosnoxeHue npsmeix MN u PK ?

8. IIpsimast MN mapamiensha muaronamun AC mpsimoyroneauka ABCD . Haiiaute kocuHyc yria
Mexnay npsmod MN u nuaronansio BD, ecnu AB=5cu; BC=8cm.

9. Croponst OM;ON  yrna MON coorsercraento napauienasHsl psMeiM AB u CD . Onpenenure
yron mexay AB uCD, eciu Bennunna yriia MON pasna 106° .

10. [HoxaxuTe, 4TO MpsiMas, MapajulelbHAs KaKIOW M3 JBYX MEPECEKAIONMXCSA IIOCKOCTEH,
napasuiesibHa U JINHUH UX TIePECeUCHHS.
11.B npaBunbHoi#t TpeyronbHo# mupamuge SABC menuanst ocnoBanus ABC mepecekarorcs B TOUke

O . ITnomans tpeyroasarka ABC paBha 2 ; 06bem mupamusl papen 6 . Haiiaure uinHy oTpeska

OS.

12.Haitnure kBajpar paccrosiuus Mexay Bepummaamu C u A, mpsaMOyroabpHOro napajiesenuea,
s kotoporo AB=5; AD=4; AA =3.
13.Haiinure paccrosaue mexay Bepumudamu Au C, MHOrorpanuuka,

I/I306pa)KeHHOFO Ha pUCYHKC.

14 HaiinuTe miomaas TOBEPXHOCTH MHOTOTPaHHHUKA,

M300paKEHHOTO Ha PUCYHKE

15.Ecnu xaxnoe pedpo Kyba yBelIuuuTh Ha 1, TO €ro Iiomab MOBEPXHOCTH j E— 1=

yBesuuutcs Ha 54 . Haiinure pebpo kyoa.

16.Haiiaure miomans OOKOBOM MOBEPXHOCTH MPABUIBHOM IIECTUYTOJIBHOM MPU3MBI, CTOpPOHA
OCHOBaHHUsI KOTOPO#t paBHa S , a Beicota — 10.

17.HaiinuTe muiomaap MOBEPXHOCTH MPABUIHLHON YETHIPEXYTOJIbHON MUPAMUJIBI CTOPOHBI OCHOBaHUS,
KOTOpOii paBHBI 6 U BbICOTa paBHA 4 .

18.CTOpOHBI OCHOBaHHSI TIPABUIILHOM MIECTUYTOIBHOM mpamusl paBabl 10, GokoBBIE pebpa paBHBI

19. Haitaure miomans 60K0BOM NOBEPXHOCTU 3TOM MUPAMUJIBL.



20.B ky6e ABCDA, B,C, D, naiinure kocunyc yria mexay miockocrsimu BAC, u BA D, .

21.B npsimoyronsrom napauienenunene ABCDA B,C, D, ussectust pedpa:

AB=6; AD=8;CC, =16 . Haiiaure yron mexnay miockoctsmu ABC u A DB .

Tunosble 321241 JJI51 CAMOCTOATEIbHOM padoThl 10 TeMe «BekToOpbIBIpPOCTPaHCTBE»

BapuanTt 1

1. JTan napamtenenunen ABCDA;B,C1D;.
YKaKUTE BEKTOP C HAYAJIOM M KOHIIOM B
BEPIIMHAX TapalIeIeIHIe/1a, PABHBIH:
1) AB,+BC+DD,+CD; 2) AB-CC,.

2. DABC — rerpasap. Touka M — cepenunHa
pebpa BC, touka N — cepenuna orpeska DM.
BhIpasurte BeKTOp AN depe3 BEKTOphI AB=a,
AC=b, AD=c.

3. Memunans ABDC nepecekarorcst B Touke P,
touka K — cepenuna orpeska AP(Touka 4 He
nexuT B iockoctu BDC). Pa3noxxure BeKkTOp

>

BK I10 BEKTOpaM AB=a, AC=b, AD=c.

4. B napamnenenuneae ABCDA1B1C1D1M nexur
Ha BB;, npuuem BM : MB; = 3 : 4, a P nexur
Ha B1Dq, mpuuem B1P : PD; =2 : 1.
Pa3jio’kuTe BEKTOP MP MO BEKTOpaM BA, BC |

BB, .

Bapuanr 2

1. ABCDA;B;C;D; — mapannenenuren.

N300pa3ure Ha PUCYHKE BEKTOPHI, PABHEIE:
1) B,.C+AB+BB +BA ; 2) DC-BB, .

. B rerpasape DABC touka N — cepennna pedpa

AB, Touka P — cepenuna otpe3ka DN.
Bripasure BEKTOp CP 4epe3 BEKTOPHI CA=a,
CB=b, CD=d.

. Menuansl rpanu DBC terpasapa DABC

nepecekaroTcs B Touke O, Touka R — cepennHa
orpeska AO. Pasnoxure BEKTOp DR 110
BEKTOpaM AB=b, AC=c, AD=d.

. Han napamnenenunen ABCDA;B1C1D;. Touka

M nexut Ha AB, mpuueMm AM : MB=5:2,a
K € AD4, npuuem AK : KD1 = 3 : 5. Paznoxure
BEKTOpP MK II0 BEKTOpaM BA, BB, 1 BC.

Bapuanr 3

1. ABCDA;B;C1D; — napannenenunen.
N300pa3ute Ha pUCYHKE BEKTOPHI, paBHBIE!

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

2. Touka S — cepeauna pedpa AC Tetparapa
DABC, touka N — cepeanna orpeska DS.
Bbipasure BeKTOp BN 4epe3 BEKTOPHI BA=a,
BC=c, BD=d.

3. B tpeyronpanke KLM touka C — nepecedenune
menuaH, T — cepeanna orpeska NC (N He
aexut B mockoctd KLM). Paznoxure MT 110
BEKTOpPaM NK =a, NL=b, NM =c.

4. B mapamnenenunene ABCDA;B;C1D; Touka N
neaut CCy tak, uto CN : NC; =1: 3, a Touka
H neaut A1C; tak, uto A H . HC, =
=5 2. Pa3noxkure BEKTOp NH [0 BEKTOpam
CB, CD u CC;.

Bapuanr 4

. YKaxurte BCKTOP C Ha4YaJIOM U KOHIIOM B

BepmmHax napamutenernuneaABCDA;B;C1Dy,
PaBHBIN:

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

. Han terpasap DABC. Touka P — cepennna

pebpa AB, Touka R — cepenmna orpeska CP.
Bripaszure BeKTOp DR 4epe3 BEKTOPBI DA=a,
DB=b, DC=c.

. DABC — retparnp. Menuans! rpaau DAB

nepecekatorcs B Touke N, Touka O — cepequna
otpeska CN. Paznoxure Bektop BO 1O
BEKTOpaM CA=a, CB=b, CD=d.

. ABCDA;B;C1D; — mapamrenenunen. Touka E

nexut Ha pedpe DC tak, uto DE:EC=1:4,a
F € CBy, mpuuem CF : FB; =

= 2 : 3. Pa3jioxuTe BEKTOp EF I10 BEKTOPaM DA
, DC u DD .
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Bapuant 5 Bapuanr 6

1. ABCDA;B;C;D; — mapannenenuresn. 1. Jlan nmapamenenumnen ABCDA;B;C1D;.
N300pa3ute Ha pUCYHKE BEKTOPHI, paBHbIE: VYkaxuTe BEKTOP ¢ HA4aJIOM M KOHIIOM B
1) DD, +BC+AB, +CD ; 2) AB-CC; . BEPIIMHAX TMapalIeIeIHIIe/1a, PAaBHBIN:

2. Ha cepemune pebpa BC terpasapa DABC 1) BiA +AB+BB +BC;  2) DC-BB .

JeXuT Touka T, a Ha cepeaune otpeska DT — | 2. DABC — Tetpasap. Ha cepenune pebpa AB
touka H. Beipasure BeKTOp AH uepes nexut Touka K, Touka M — cepennHa oTpeska
BEKTOpBI AB=a, AC=b, AD=c. DK. Belpa3ute BEKTOp CM 4€PE3 BEKTOPHI

3. R — TouKa nmepecedeHUs MeMaH TPEYrOJbHUKA CA=a, CB=b, CD=d.

SPQ, M — cepenuna orpeska FR (touka F e | 3. B terpasape ABCD menunans! rpanu DBC
JICKUT B TUIOCKOCTH SPQ) Paznoxure BekTOp nepecekaroTcs B Touke E, Ha cepeanne oTpeska
SM 110 BEKTOpaM FS=a, FP=b, FQ=c. AE nexxut Touka N. Pasjioxkure BeKTOp DN 110

4. Touxka K nexut Ha pedpe BB BEKTOpaM AB=-a, AC=c, AD=d.
napayutenenuneaa ABCDA;B,C1D; Tak, uro 4. Touka S nexut Ha pedpe BA, a Touka P nexur
BK: KB;=3:4,aN e D;B;, npuuem Ha auaroHanu AD; mapamnenenumnena
DiN : NB; = 1: 2. Pa3nosxkute BeKTOp KN IO ABCDA;B,C;1D;,BS:SA=2:5,AP : PD; =
BEKTOpaM BA, BC U BB, . = 3 : 5. Pa3ouTe BEKTOP SP IO BEKTOpAaM BA,

BC BB
Bapuant 7 BapuanTt 8

1. N300pa3ure napasuieseuie,t 1. Jlan nmapamrenernmmnen ABCDA;B;C1D;.
ABCDA;B;1C1D;. IToctpoiiTe Ha pucyHke VYKaxuTte BEKTOp ¢ Ha4ajaoM U KOHIIOM B
BEKTOPBI, paBHEIC: BEpPIIMHAX IMAPAJLICIICIIATIC/A, PABHBIN:

1) CD+B,C, +DD; +AB 2) BD,-BC; . 1) AA+C,D,+BC+DB,; 2) AD-AC.

2. B rerpasape DABC na cepenune pedpa AC 2. Touka N — cepequna orpeska CK,

JIEKUT TOUKa T, a Ha cepenuHe orpe3ka DT — coenunstomero Bepmuny C terpadapa DABC ¢
touka K. Pa3jioxure BeKTOp BK I10 BEKTOPaM toukoil K — cepenunoit pedpa AB. Paznoxure
BA=a, BC=c, BD=d. BEKTOP DN I10 BEKTOpaM DA=a, DB=b, DC=c.

3. Jlan AAMD, ero MemuaHbI IEPECEKAOTCS B 3. Touka R — mepeceuenne meanan rpanu DAB
touke O, P — cepenuna orpeska SO (Tqua S terpasapa DABC, Touka P — cepenuna otpeska
He JeKHT B mockoctn AMD). Bripasure DP CR. Boipasute BekTop BP 4epe3 BEKTOPHI
yepe3 BEKTOPhI SA=a, SM=b, SD=c. CA=a, CB=b, CD=d.

4. ABCDA;B;C;D; — napannenenunen. Ha C1A; | 4. B mapamnenenunene ABCDA1B;C;D; Touka T
nexut Touka N, mpraem CIN :NA; =2:5,a nexut Ha B1C Tak, uro B;T : TC =3 : 2, Touka
Ha C;C — M, npuuem C1M : MC = O ngemur CD Tak, uro CO : OD =
=3 : 1. Pasznoxkure BEKTOp MN I10 BEKTOpaM =4 : 1. Pa3noxkute BEKTOp OT MO BEKTOPaM DA
CB, CC, U CD. , DD; u DC.

Tunossble 3agaun o teMam «naunap,konyc, mapy», «O0bEMbBITET».

1.BricoTa KoHyca paBHa 6 , a quamerp ocHoBanus — 16 . Haiimure oGpasyrolnyro KoHyca.

2. TInomaas GOKOBOM MOBEPXHOCTH MUMH/pa paBHa 217, a quamerp ocHoBanust pasen 7 . Haiinure

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

LenTp chepsl HAXOAUTCS B LIEHTPE OCHOBaHUS KoHyca. OOpasyrolnas KOHyca paBHa 7\/5 . Haitgure
panuyc chepsl.

4. llap Bnucan B mumHap. [lnomane nosepxHocTy mapa paBHa 111. Haiiaure muomanb nogHON
MOBEPXHOCTH IMIUH]IPA.

5. Cocy 1, UMeroLuiil hopMy PaBHIBHON TpeyroabHoi npusmbl, Hamutn 2 300 em® Boas! 1 morpysmin
B BOAY JeTaib. [Ipu 3TOM ypOBEHBb BObBI MOJHSIICSA C OTMETKH 25cM 10 otMetku 27 cm. Haiigure
06beM getamu. OTBET BBIPa3UTE Bem® .

6. IIpaBuiibHas 4YeThIpEXyrojipHas MpHU3Ma ONMCaHa OKOJO LMIMHIpPA, paJlyc OCHOBAHUS U BBICOTA
KoTOporo paBHbl 1. Haiiaure niomaas 60KOBOW OBEPXHOCTH NMPU3MBI.

7. OcHOBaHWEM MPSAMON TPEYroJbHOW MPU3MBI CIYXHT MPSIMOYTOJIbHBIA TPEYroJbHUK C KaTeTaMH
6 u 8, 6okoBoe pedpo paBHO S . Haiiaure 00beM IPU3MBI.

8. HaiimuTe BBICOTY MpaBWIIBHOW TPEYroJIbHON MHUPaMU/IbI, CTOPOHA OCHOBAHHUS KOTOPOH paBHa 2, a

00BEM paBeH \/§ .
9.Konyc Bmucan B map. Pajgnyc ocHOBaHHsI KOHyca paBeH paauycy mapa. O0beM KoHyca paBeH 6 .
Haiinmure o6beM mapa.

10. B ky06 ¢ pebpom 3 Brmcan map. Haiiinre 06beM 3TOTO 1apa, AeJeHHbIA Ha 7T .

Tunosble 3agaun no pasaeny «I'eomerpus»

1. Ha niockoct @ naunbl ABe Toukn AU B. Caenate Mozenb IJIOCKOCTH & U JIBYX IJIOCKOCTEH
L uy, npoxomaumx udepe3 Toukn Au B. M300pa3ure naMHUIO NepecedyeHus IUIOCKOCTeH Mexay

co0oif. Pa3nuynbl 11 5TH TUHUH?

2. TlokazaTh Ha KapKacHOW MOJENH TPAaBWIBHOM YETHIPEXYrodbHONW NUpaMuIbl M Kyba mapsl
CKPEUIMBAOIINXCS MPSIMBIX, TAPAIIICTBHBIX MPSMBIX, MEPECEKAIOMNXCS MPsAMBIX. Clenars 4epTéx u
MokazaTh OOmMe TOYKM peéOep H KaxXylHecs TOYKH TIepeceYeHus. Y OeAUThCs, 4YTO TIpH
COOTBETCTBYIOIIEM IIOBOPOTE MOJIENH CKPELIUBAIOLINECS NPSAMBIE HE IIEPECEKAIOTCS.

3. B3aTb 5KpaH M KapKacHble MOJENU PA3JIMYHBIX Tel: KyOa, mupamuabl U T.7. OcBemias MoOJAEIH
napauieIbHBIMA JTydaMy | TIOMEINas epe]] SKPaHoM, TOIYUUTh UX TeHeBoe n300paxenne. OTBETUTH
Ha BOMPOCHI:

1. Kak n300pakatoTcsi BEpILIUHBI TeN?

2. Kakoe Oynet n3zobOpakenue pédep dTux ten?

3. Uto MOKHO cKa3aTh 00 M300paxeHUHU apayienbHBIX pEdep Kyda?

4. Kak HaIO pacmojiOKUTh MO OTHOIICHUIO JIydel KyO, 4ToObI OH M300pa3wmiics Ha dKpaHE B BUJE

KBajpata?
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4. Cnenatb MOJEIb MapauIeTbHON MPOEKIMH Ha TUIOCKOCTh: TOUKH; JINHUU.

5. Caenatb MOZEIb K TEOPEME O TPEX MEPIICHIUKYIIsApaXx.

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

7. Jlana mopmenb mpsiMoi mpusmbl. CAenaTh COOTBETCTBYIOUIME W3MEpPEHUS M HAaWTH YOl MEXAy
JMaroHaJIbi0 MPU3MBbI U IIOCKOCTHIO OCHOBAHUSL.

8. Jlana Mozenb 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 MPOBOJIOKM KOHTYPHI INIOCKHUX (UTYp, 4acTh AB mokpacuTh KpacHO# Kpackoil. Pabora
COCTOUT B CIEIYIOUIEM: YKPEIUISIOT OCh B LEHTPOOSKHOW MAIlMHE M NMPUBOAAT €€ B JBHKEHUE,
TOTJIa CTAHOBUTCS BUAHO, UTO yacTh AB 00pa3yeT moBepXHOCTh BpaIICHHUS.

10. CnenaTh Moy KOMOMHALIMY TEJ: HUIMH]IPA U TPU3MBIL.

BapuanT npogeccHoHaJIbLHO-OPHEHTHPOBAHHOTO MPAKTHYECKOT0 3aJaHUSI.
OTBeThTE HA BOMPOCHI:

1. OnwumuTe Ha3HAYEHUE U3MEPUTEIBHBIX METOJIOB OLIEHKH MPOTrPAMM.
2. OnwummuTte ycaoBUs NPUMEHEHHUS METOA0B OLIEHKU IPOTPAMM.
3. OnummuTe 3TaJOHBI M METOJIBI MIPOBEPKH KOppeKTHOCTH. Kakne maremaTnyeckre METOJbl pU

9TOM HCIIOJIB3YIOTCH.

9.2. OneHouHble MaTepuaJibl 1Jisd HpOMe)KyTO‘-IHOﬁ aTrTeCcTalmum

dopma TpoBeJeHHST MPOMEXKYTOYHOM aTTeCTallMy MO JUCIUIUIMHE: KOHTpOJbHas paborta (1
ceMecTp), sk3aMeH (2 cemectp). Bua mpoMexyTOUHON aTTECTAIllMU - TI0 HAKOMHUTEIbHOMY PEUTHHTY
WJIM TeCTUPOBAHUE.

YcTHO-IHCHEMEHHAS (i)opMa II0 3K3aMCEHAIIlMOHHBIM omeram npearojgaracrcsa, Kak IpaBUIIoO,
JUIS ClTa4d aKaJeMHUYeCKON 3aJ0IKEHHOCTH.

KOHTpOJ'II) " OLICHKA PE3YJIbTATOB OCBOCHUA NUCIHMUILIMHBI B 4aCTHU C(bOpMHpOBaHHOCTI/I O6IIII/IX
kommereHimil u ux yactedt (OK 1, OK 2, OK 03, OK 04, OK 05) ocymiecTBisercst mpernoiaBareyieM B
X0JIe TEKYILEro KOHTPOJS yCleBaeMOCTH (B MpoIlecce MPOBEACHUs MPpaKTUYeCKUX 3aHATH). B xome
MPOBEJICHUST TTPOMEKYTOUYHOM AaTTECTAI[MH OCYIIECTBIISCTCS KOHTPOJIb W OICHKA pPe3yJIhbTaTOB
OCBOEHUS TPO(HEeCCUOHATHFHBIX KOMIIETCHIIUN U MX YacTel.

IIpumepHbIii BApHAHT KOHTPOJILHOM padoTsl (1 cemecTp)

KonTponbHas pabota mpoBOAUTCS Ul 3aKpEIUIEHUs! TOJMy4YeHHBIX 3HaHUN U HampaBieHa Ha
pacuipenue, yriayOlieHMe W CHUCTeMaTH3alMi0 3HAHWM, MosydyeHHbIX npu uszydeHun OVILO7
«MATEMATUKA» oGyuatomumucs no cnenuanbHoctd 09.02.07 «MHpopMaMOHHbIE CUCTEMBI U
IIPOrpaMMUPOBAHUE» JUISl IPOMEKYTOYHON aTTECTALINH.

CopnepxaHue KOHTPOJBHOM pabOThl COOTBETCTBYET TpeOOBaHUSAM paldoudell MporpaMMbl
yueOHoro npenmera u TpedoBaHusM, n310xeHHBIM B I'OC CIIO o crenuanbHOCTH.

[lenb KOHTPOJBHOW pabOTHI COCTOUT B YCTAaHOBJIEHUU YPOBHS IMOATOTOBKHM CTyIEHTa K
BBINOJIHEHUIO TPO(GECCUOHATBHBIX 33/1a4 U COOTBETCTBUS ero nojarotoku tpedoBanusm ®I'OC CITIO
o crienuainbHocTu 09.02.07 «HbOpMaIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHHE.
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KonrtpomnbHas paboTa COCTOUT U3 OTBETOB Ha BONPOCHI OTKPBITOTO THIIA 110 TEMaM y4eOHOTO
npeamera.

Temal.deiicTBuTenbubie unciaa (1) 2) 6) 19) 20) 23) 32) 33) OK1-OK 5
1. 3anumunTe GpopMyny 6€CKOHEUHO yObIBarOIIEH reOMEeTpUYECKON POrpeccuu U (opMyily CyMMBbI
0eCKOHEUHO-yOBIBAIOLIEH T€OMETPUUECKON TPOIPECCUU

2. Beruncaute. V49 - 189

. 1
3.Hailinute KOpeHb ypaBHEHHUS

7x—15 4x+3

/10 -3/16

4.HaiiuTe 3Ha4eHUE BBIPAKEHUS %

Tema2.Crenennasipynkuus (2)3)5)20) 21) 22) 32) 33) OK1-OK 5
7 2

1.ITpe/cTaBbTE B BUJIE CTENECHH BEIpOKeHHE 6 ° : 63
2. Pemnte ypaBHenne +3+X—1=X

3. Haitnure KopeHb ypaBHeHHs \—72+ 17 X = X
Tema3.llokazareabHasipynkuus (1)2)3)5)19)21) 22) 32) 33)OK 1- OK 5

1-x
. 125
1. Vkaxxure MHOXECTBO BCEX pPCIICHUN HCPABCHCTBA (gj < E

2. Pemnte ypaBaenne 3% —24.-3*-81=0
Temad.Jlorapudpmuyeckasipynknus (1)2)3)5)20)21)22)32)33)OK 1 - OK 5
1. Haiiaute o6macth onpenencnus Gynkuun f (X) =log, (X2 —5X)

2. Petnre ypasnenue log, (x—3)=3
Tema5.Tpuronomerpuyeckuedopmy.asi (1)20)21)32)33) OK 1 - OK 5

21 21m 341 16T

1. OHpeI[eJ'II/ITC KOOpPAUHATBI TOYCK: ? 2 3 4

2. Haiigute Bce TOUKH HA €AUHUYHOM OKPYKHOCTH, YAOBJICTBOPSAIOIINEC YCIIOBULO!:
X>0.5
Y>0.5

3. Haiigure tg o, ecin sina=% u %<a<7r.

Tema6.TpuronomerpuyeckueypapHenusimaepasencrsa(1)3) 6) 20)21)32)33) OK 1 - OK 5

1. Petmnte ypasHerue sin’(x)+ sin(x)-2=0
2. Pemute HepaBeHCTBO SIN(X)-c0S(X)<0

Tema7.Tpuronomerpuueckuedynkmnuu (1) 2) 4) 5) 20) 22) 32) 33) OK1-OK 5

1. TToctpoiite rpaduk GyHKIHNA y=25in(x+§)+1
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Tema 8. IIpoussoanas (1) 2) 4) 22) 24) 32) 33) OK'1- OK 5

1. Haiimute npousBoanyto GpyHkiuu f(x) = 3x% - 6x

2. Haiture nipoussozayio ¢ynxuun f(x) = (3 — 4x)°

Tema9.IlpuMeHenne NPON3BOAHOI K HCCIeJOBAHNIO QyHKIUIH
(1) 4) 22)24)32)33) OK1-0OK 5

1. Haiinure koo dUIMEHT HAKIIOHA KacaTedbHOU K rpaduKy GYHKIIUU Y =SiN X + COS X B TOUKE

v
X==
2

10.
11.
12.

13.
14.

IlepeyeHb BONPOCOB U 3a/1aHUI /15l IOATOTOBKH K IK3aMeHY:
Pa3znenl.Anredopannavyanaananusa
Temal./leiictBuTenbubieuncaa (1) 2) 6) 19) 20) 23) 32) 33) OK 1 - OK 5
beckoneuno yObiBaroIiasi reomeTpuueckas rnporpeccus. @opmyina CyMMBI
0eCcKOHEYHO-yObIBAIOIIEeH TeOMETPUUECKON TPOrPeccuu

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. CBolcTBa apuMETUUECKOTO
KOpHS HaTypaJIbHOM CTEIICHHU.
Tema2.Crenennasapynkuus (2)3)5)20) 21) 22) 32) 33) OK1-OK S

CrerneHb ¢ pallHOHAJIbHBIM I1OKA3aTCIICM. CBoiicTBa CTENEHH C pannoHaJIbHBIM
IIOKa3aTCICM.

Crenens ¢ JIGI\/'ICTBI/ITCJ'II)HI)IM mokasareyieM. CBOMCTBA CTEIIEHU C I[GﬁCTBHTGHBHLIM
IIOKa3aTCJICM.

CreneHsb ¢ pallMOHAJIbHBIM U IEWCTBUTEIBHBIM IIOKA3aTEIIEM.
Crenennas ¢yHKIMs, ee cBoiicTBa. ['paduk creneHHON QyHKIMY.
PaBHOCHIIBHBIE YpaBHEHMS U HEPABEHCTBA

Tema3.llokazareasnaspynkmus (1)2)3)5)19)21) 22) 32) 33)OK 1- OK 5
[Toka3zarenbHas ¢pyHkuus, e€ cBoiicTBa. ['paduk nokasareabHON QYHKIUH.

OHpeI[eJ'ICHI/Ie IMMOKa3aTCJIbHOTO YPAaBHCHUS.

Temad.Jlorapudpmuyeckaspynknus (1)2)3)5)20)21)22)32)33)OK 1 - OK 5
Jlorapudmsl. [Tonstue norapugpma.

CaoiicTBa iorapu@mMoB.

Jlorapudmuueckas Gynkuus. CoiicTa Jorapupmudeckoit pynxmun. I'padux
sorapu@mMuuecKor GyHKIUH.

Jlorapudmuueckue ypaBHeHHs. MeTObI pereHus JorapupMHUUEcKuX ypaBHEHUH.

Jlorapugmuueckue HepaBeHCTBA.
IIK 3.2.

15. UsmepuTenbHbIE METOBI OLIEHKH MPOTrpaMM: Ha3HauU€HUE, YCIOBUS IPUMEHEHHUS.

16.

TemaS. Tpuronomerpuueckue gpopmy.si (1)20)21)32)33) OK 1 -OK 5
Paguannas mepa yruia. [ToBopoT Touku BOKpyr Hadana koopauHaT. KoopauHaTs!
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TOUKH OKpYyxHOcTU. OnpesiesieHne CUHyca, KOCUHyca U TaHI'€Hca yria.

17. 3Haku cuHyca, KOCUHYCa W TaHT€HCa yrIiia. 3aBUCUMOCTh MEXAY CHHYCOM,
KOCHHYCOM M TaHI'€HCOM OJTHOTO U TOTO K€ yIJIa.

18. Tpuronomerpuyeckue ToxaecTBa. CrocoObl 10Ka3aTeIbCTBA TOXKICCTB.
[IpeoOpa3oBaHue TOXKIECTB.

19. Cunyc, KOCHUHYC U TaHT'€HC YTi0B. DOPMYIIbI CIIOKEHUS.
20. CuHyC, KOCUHYC M TaHT€HC JBOWHOTO yria. @opMysisl IBOWHOTO yria.

21. Cunyc, KOCUHYC ¥ TaHT€HC MOJIOBUHHOTO yria. @opmyisl npuBeaenus. Cymma u
pa3HocTb cuHycoB. CymMmMa M pa3HOCTb KOCHHYCOB.

Tema 6. Tpuronomerpuyeckue ypasHenusi 1 Hepasencrna(l) 6) 3)20)21)32)33)OK 1 -
OK5
22. PerieHne TPUTOHOMETPUYECKUX YPABHEHHUN CBOJISIINXCS, K KBaJpaTHBIM, 3aMEHA
HEPEMEHHBIX.

23. YpaBuenue asinx+bcosx=0. YpaBHeHus1, peniaeMble pa3iokeHUEM JIEBOW 4acTH Ha
MHOXHUTEJH.

24. TpuroHoMeTpu4eCcKOe HEPaBEHCTBO. ANITOPUTM pelieHus. Pemenne
TPUTOHOMETPUUECKUX HEPABEHCTB PA3IMUHBIMU CIIOCOOaMHU.

Tema7.Tpuronomerpuyeckuepyunxuuu (1) 2) 4) 5) 20) 22) 32) 33) OK 1-OK 5
25. O6nacTp onpeeeHNs 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX (DYHKIIHH.
YeTHOCTb, HEYETHOCTD, IEPUOTUYHOCTh TPUTOHOMETPUIECKUX (DYHKITHH.

26. CBoiicTBa QyHKIIMH Yy=COSX U €€ rpaduk.
27. CpoiictBa pynknmu y=sinx u ee rpadpuk. CBoiicTBa pyHKIIMH y=tgX U ee rpaduk.
28. OOpaTHbBIE TPUTOHOMETPHUYECKHE (DYHKITHH.
Tema 8. IlpousBoanas (1) 2) 4) 22) 24) 32) 33) OK1-OK 5
29. lIpenen ¢pyHkuuu B Touke. Brruncnenue npenena ynkuuu. Yucno € .
3ameuarenbHble mpeaensl. [Ipegen pyHkunm Ha 6ECKOHEUHOCTH.
30. [IpousBoaHas (pusnueckuii, reoMeTpUUECKU, SKOHOMUUECKUIN CMBICT).
31. lIpaBuna quddepeHTupoBaHHUS.
32. lncddepennupoBanme CI0KHON 1 00paTHOW QYHKITUH.
33. [IpousBoaHast TPUTOHOMETPUUECKUX (PYHKIMH, Jorapugmuueckont GyHKINH,
MOKa3aTeIbHON U 00OpPAaTHBIX TPUTOHOMETPUUECKUX (DYHKIMHA, CTEIEHHON (QYHKIUH.
34. [Ipon3BoHAsT TPUTOHOMETPUIECKUX (DYHKITHIHA, TorapupMudeckoit pyHKITNH,

MOKa3aTeIbHON U 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKINHN, CTEIEeHHON QyHKUINH.

Tema9.llpuMeHeHnEeNIPON3BOIHONKH CCIEA0BAHUIOQYH KM
(1) 4) 22) 24) 32) 33) OK1-OK 5
35. [IpunoxxeHre NpoU3BOIHON AJIs HCCAeIOBaHUN (DYHKIUH.

36. HenpepreiBHOCTH QyHKITMHU. Touku pazpsiBa pyHknnu. Kiaccuduramnms Togex
pa3pbiBa QYHKINU. ACUMIITOTHI.

37. Bo3pacranue (yobiBaHue) QyHKIHMHA. YUaCTKH MOHOTOHHOCTH (DYHKITUH.
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38. JlokanpHbIi S3KcTpeMyM. [lepBoe 1 BTOpOE TOCTAaTOYHBIE YCIOBHS IKCTPEMyMa.
TemalO.IlepBoo6pa3snan(2) 4) 22) 24) 32) 33) OK1- OK 5
39. OcHoBHBIE (hopMyIIBI HHTETpUPOBaHUs. HerocpeacTBeHHOe HHTETPUPOBaHHE.
40. T'eomeTpuueckoe MPUIOKEHUE HEOTIPEAEIEHHOTO HHTErpaa.
41. duznyeckue NPUIOKEHHUS HEONPEIeIEHHOTO HHTErpaa.
42. I1nomaap mIoCcKoi GUTrypsl.
Temall.KommiexkcHsblie uncia (1)25)32)33) OK1-OK 5
43. KoMILIeKCHOE YHCII0, CONPSIKEHHbIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTYMEHT
KOMILJIEKCHOTO YHCIIA.
44, ®opma 3anucu KOMIUIEKCHBIX YHCell (TeOMETpUIecKasi, TPUrOHOMETpUUYECKas U
anreOpandeckas)
45. Apudmernyeckue 1eWCTBUSA C KOMIUIEKCHBIMU YHCITAMH.
Temal2.Muo:kectBa. I'padwi. (1)16) 17) 32) 33) OK 1- OK 5
46. Onepanuu HajJ MHOXKECTBaMU. MHOXECTBA U OTHOIICHHS.
47. I'pad, cBs3ubIi rpad, qepeBo, MUK, Tpad Ha TUIOCKOCTH.
Temall.DaemenToikomounaropuxu (1)16) 18) 32) 33) OK 1 - OK 5
48. TlpaBunonpousseneHus. I lepecranoBku. Pazmenienus.

49. Couetannsnux csorictsa.bunomHrroTOHA.

Temal2.DsemenTsl Teopuu BepositHocTeil. CtaTucruka(7) 16) 18) 25) 26) 27) 32) 33)
OK1-OK5
50. Co6brTrst. KomOunanums coosituii. [IpotuBononoxHoecoosiTHe. BeposTHOCTR
coObITusi. CrioskeHHe BEPOSATHOCTEH.

51. He3aBucumblecoObITH. Y MHOKEHHEBEPOATHOCTEHCTaTUCTHYECKAsIBEPOSITHOCTD
Pa3nea 2. I'eomerpus.

Temal3.BBenenne B crepeomerpuio. [lapajielbHOCTH NPSIMBIX U IJIOCKOCTEH
(1)2)9)12)14)15)28)29)30)32)33)OK 1 - OK 5
52. IIpoexTupoBaHue ceTeBoil HHOPACTPYKTYphl U 0OpMIIEHHE
JTOKYMEHTAITHH.
53. [Ipenmer crepeoMeTprn. AKCHOMBI cTepeoMeTpur. HekoTopble clecTBUS U3 aKCUOM

54. TlapannenbHble NPSIMbIE B IPOCTPAHCTBE
55. IMapannensHOCTh NPSMOMN U TIIOCKOCTH

56. CkpemuBaroniuecs IpsiMbIe. YTIIBI ¢ COHANPABICHHBIMUA CTOPOHAMH. YTOJ MEXIY
MPSMBIMHU.

57. IMapannenbHocTh miockocTel. CBOICTBA MapajiebHBIX MIJI0OCKOCTEH.
58. Terpasnp.
59. [Mapamnenenumnesn.

60. 3ajauu Ha MOCTPOCHUE CCUCHHMIM.
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61. CaoiicTBa nmapamienenumnesaa.

Temal4.llepneHauKyJIsIPHOCTH NPSAMBIX U MJI0cKocTei(1)2)9) 13) 12) 14) 15) 28) 29)
30)32)33) OK1-0OKS5
62. IlepnieHAMKYISApHBIE MPSIMbIC B POCTPAHCTBE.

63. Ilpu3HaK neprneHAuKYIIPHOCTH MPSIMOM U TUIOCKOCTH.

64. Teopema o mpsAMOM, EPIECHANKYIISIPHON K IJIOCKOCTH.

65. PaccrosiHue oT TOYKM 10 MIIOCKOCTH. Teopema o Tpex MepneHaAuKyIspax.
66. Yron Mexay npsSMON U IIIOCKOCTHIO

67. JIByrpaHHBIA yromi

68. [IpusHak neprneHANKYISIPHOCTH JBYX IIOCKOCTEH.

69. [IpssMOYTONBHBIN MapayIeIeTUIe T

70. IloHsATHE MHOTOTpAaHHHUKA

71. TIpuzma. Ilnomaas NTOBEpXHOCTH MPU3MBbI

72. Tupamuna

73. IlpaBunbHas nupamuaa. Pemenue 3anad.

74. Yceuennas nupamuja. [lnomans moBepXHOCTH YCEUEHHON MHUPaMUIBL.
75. CummeTtpus B ripocTpancTse. [IoHsTHE TPaBUIBHOIO MHOTOTPAHHHUKA.

Temal5.BekTops! B npoctpancTie(1)2)12)13)14)15)28) 29)30)31)32)33) OK 1 - OK 5

76. [lonstue BekTopa B mpocTpaHcTBe ClI0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ucio. IloHsATHE KOMIanaHapHBIX BEKTOpPOB. PasnmokeHue BEeKTOpa IO

TPEM HCKOMILUTIAHAPHBIM BCKTOPAM.

77. Ipocreiime 3agaud B KOOpJAWHATAaX. YTOd MexAy Bekropamu. CkaiaspHOe
npou3BeneHue BEKTOPOB. (OCHOBHBIE CBOWMCTBAa CKAJISAPHOTO IMPOU3BEICHHUS.

Brruncienue YTJIOB MEKAY ITPAMBIMU U IIJNIOCKOCTSAMUA

Temal6.llumunaap, konyc, map(1)10) 11)12)14) 15)28) 29) 30)32)33) OK 1 - OK 5
78. TlonsiTre nmnuHapa. [1nomans moOBepXHOCTH UIHH/IPA

79. Tlousartue xonyca. [Imomaas MTOBEpXHOCTH KOHYCA. Y cedeHHBIN KoHYc. [Lnomans
MOBEPXHOCTH YCEYEHHOT0 KOHYCA.

80. [Tonsartue chepsl. YpaBHeHue cepsl. Bzaumuoe pacrnonoxenne cepsl U MIOCKOCTH.

81. Ilousrtue mapa. [Inomans cdeps! u mapa. Pemenue 3agay.
Temal7.00bémbl Tea (1) 12 ) 14) 15) 28) 29) 30) 31) 32) OK1-OK 5

82. O06wem npsimoit mpu3Mel. OOBEM HAKIIOHHOW TIPU3MBL.
83. O6wem munmuHapa. O6beM TUPAMU/TBI
84. O6mem konyca. OOBeM mapa.

85. O06BeM 1mapoBOro CerMeHTa, IapoBOro CJI0s U IIapoBOro cekropa. [lnomane cheps
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