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1. INIAHUPYEMbBIH MEPEYEHb PE3YJIbTATOB OBYUEHMSIIO YYEEHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE TEHTPATHHBIX MAaTEMAaTUYECCKHX TMOHSITHHA (YHCIIO, BEIUYHHA,
reomerpuueckasi (urypa, mepeMeHHas, BEpOATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  moABeneHHE OOYdYalomMXCs Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKH M OKPY’KAIOIIET0 MUpa, HOHUMAHUIO MAaTEMaTHKN KaK 4acTh

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

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

- dopmupoBaHre  (QYHKIMOHAIHLHOW  MaTeMaTHYeCKOH  TPaAMOTHOCTH:  YMCHHS
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JIPYTUX Y4EeOHBIX IPEIMETOB, MPOSIBICHNUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, POpMYIHPOBaTh X
Ha A3bIKEC MATCMATHKUW W CO3JaBaTb MATCMATHYCCKUC MOJCIIH, MPHUMCHATH OCBOCHHBIHN
MaTeMaTUYECKUH ammapar Uil pelieHHs MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, HHTEPIPETUPOBATH U
OLCHUBATDH MMOJTYYCHHBIC PC3YJIbTATHI.

1.2. Ilnanupyemble pe3y/JbTaThbl OCBOEHHUSI y4eOHOI 0 mMpeIMeTa

1.2.1. IlnanupyemMble JUYHOCTHBIE Pe3YJIbTAThI OCBOCHUS

Pabouass mporpamma yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMKA 00YYAIOMIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABICHUE O MaTeMaTHYECKHX OCHOBaX ()YHKIIMOHHPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MpOLEAyp IpaXkAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COLMATbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKUUAMU H
Ha3HAUCHHEM,

2) IaTPUOTUYCCKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW Tpa)TaHCKONW HAEHTUYHOCTH, YBAXKEHMsI K IPOLLIOMY H
HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUMCKHUX
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 MAaTEMaTUYECKUX 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 TPYAYy, OCO3HaHWE IICHHOCTH TPYAOJIOOMs, MHTEPEC K pasIudHbIM chepam




npoecCHOHANBHOM JIeATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M ee NPUIOKEHUSIMH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYCCKUX 3a]ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHUE  BJIMSHHS  COLIMAJIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOH M COIMAIbHON Cpeibl, OCO3HaHHE
J100aNbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJIeM, OpUEHTAlUsl HAa MPUMEHEHHWE MaTeMaTHYeCKUX
3HAHUU JJI pelIeHus 3a7a4 B 00J1aCTH OKPY>Kalollei cpebl, INIaHUPOBAHKUE MTOCTYIIKOB U OLIEHKH UX
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, ATAMOB €€ Pa3BUTHS M 3HAYMMOCTH JJII PA3BUTHUS [IMBHIIN3AIUN, OBIIAJICHUE SI3BIKOM
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 JelicTBHS,
KOMMYHHKATHBHbIE YHHBepCajibHbIe y4YeOHbIe AeiiCTBHS, peryJsiTHBHbIE YHHBepPCAJIbHbIE
yueOHbIe 1eificTBHSI, COBMECTHAsI 1eSITeJIbHOCTD.

VY oOyyaromerocs 0yayr chopMHUPOBaHbl CIEAYIOMKME 0A30BBLIE JIOTMYECKUE JIEMCTBHS Kak
YacCTh ITO3HABATCJIIBHBIX YHUBCPCAJIBHBIX VLIC6HI)IX I[el\/JICTBI/II;'II

BBISIBIIAITh M XapaKTePH30BaTh CYIIECCTBCHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHITUM, OTHOUIEHUH MEXIYy MOHATHUSAMH, GOPMYIUPOBATh ONPEECIICHUS MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TPU3HAK KJIACCH(HMKAIIMKA, OCHOBAHHUS JUII OOOOLICHHS M CPaBHCHHS, KPUTCPHH
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, Ha6JHOI[€HI/I$IX nu YTBep}KIleHI/IHX, npezmaraTL KpI/ITepI/II/I JIs1 BBISIBJICHUA 3aKOHOM€pHOCT€I\/JI
U MIPOTUBOPEYHNI;

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

MIPOBOJUTH CAMOCTOSITENIFHO J1I0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHHUM (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 HaNOO0JIeEe MOIXOIAMINN C YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

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

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HAHHS, (HOPMYIUPOBAThH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MpOOIeMy, YCTaHABIMBAaThH KMCKOMOE | JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HCCIICOIOBAHUC
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHUS, IMPOIECCA, BBISBICHHIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

CaMOCTOSITENILHO (HOPMYJTUPOBATh OOOOIICHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUs, MCCICIOBAHMS, OIIEHHWBATh JOCTOBEPHOCTH IOJIyUYCHHBIX PE3yJIbTATOB, BBIBOJOB H
0000I1IEHHI;




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

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

BBISBIIATHh JCPUIUTH MHPOPMAIIMH, JaHHBIX, HEOOXOJUMBIX JJII OTBETa HAa BOMPOC U JUIS
pELIeHUS 3a1a4H;

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

CTPYKTYPHUPOBaTh MH(POPMAIIHIO, TIPEACTABIATh €€ B Pa3IudYHBIX (OpMax, WIUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

YV oOyuyaronierocs  OyayT chOpMHUPOBaHbLI CIEAVIOIIHME YMEHHMS OOIIEHHS KaK 4acTh
KOMMYHHKATUBHBIX VHUBEPCAIBHEIX YUEOHDBIX NEHCTBHIA:

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
IIOJIYYEHHBIA pe3yibTaT;

B Xojie OOCYXIeHHUsl 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBbI,
pemiaeMoil 3ama4yu, BBICKA3bIBaTh WJEH, HAICJICHHBIC HA TOMCK PEIICHHs, COMOCTaBISATH CBOU
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

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

VY oOyuaromerocs OyayT cOpMHUPOBaHEI CACAYIOIIME YMEHUS CaMOOPraHU3alMi KaK 4acTh
PErYASATHUBHBIX YHUBEPCAILHBIX YUECOHBIX JEHCTBUM !

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

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 TIPOIIECCOB, WX PE3YyJIbTaTOB, BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa perieHusl MaTeMaTH4eCKOU 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

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

V obyyaronierocs 0yayr chhoOpMUPOBAHBI CIEAVIOIINE YMEHUS COBMECTHOM JEATEIHHOCTH:

MOHUMATh W WCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYATbHOW pabOTHI MpHU
pernieHnu y9eOHbBIX 3a/1a4, MPUHUMATD 11eJ1hb COBMECTHOM NIEATEIbHOCTH, TIJIAHUPOBATh OPTraHU3aIHIo
COBMECTHOH paboThI, pacpeaensaTh BUABI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yabTaT
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
YJleHAaMHd KOMaH[bI, OILIEHWBAaTh KadeCTBO CBOETO BKJIaja B OOIIMIl MPOIYKT MO KPUTEPHSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

1.2.3. Ilnanupyemble npeAMeTHbIE Pe3yIbTAThl 0CBOCHHUS

Ilo vueOHOMY mnpeamery ''"Marematuka' (Bkao4Yass Kypchl '"AJireOpa M HadaJa
MaTeMaTrudeckoro anaausa', ""I'eomerpusa'., '"BepodTHOCTDh H cTATHCTHKA')




1) BmageHuWe MeTOAAaMH JIOKAa3aTENIbCTB, QJITOPUTMAMHU PpEIICHHWS 3a7ad; YMCEHHUE
(GbopMyIHpOBaTh ONpPEAEICHUs, AKCHOMBI M TEOPEMBI, MPUMEHATh UX, MPOBOJIUTH JOKa3aTEIbHBIC
paccyXJICHHS B XOJIC PELICHUS 3a/1a4;

2) yMeHHE ONepupoBaTh MOHATUAMU: CTEIICHb YHUCIIA, JIOTapu(pM YUCIIa; YMEHHUE BBIOIHATh
BBIYHMCIICHHE 3HAYCHUI M TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSAMH M Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKCHU;

3) ymeHue oOmnepupoBaTh NOHSATHAMH: pAlMOHAIbHBIC, MPPALMOHAIBHBIC, ITOKa3aTelbHbIC,
CTETIEHHbIE, JTorapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHEe OIEpuUpoBaTh MOHATHAMHU: (QYHKIHSA, HENpepbiBHAs (YHKIWS, MPOU3BOIHAL,
nepBooOpas3Hasi, OINpPEJCICHHBI MHTETpal; YMEHHE HAXOIUTh NPOU3BOJAHBIC 3JIEMEHTApPHBIX
(GyHKUINH, UCTIONB3YSl CHPABOYHBIE MAaTEPUANbl; UCCIEAOBATh B MPOCTEHIINX CIy4asx (PYHKIMHM Ha
MOHOTOHHOCTh, HaXOJIUTh HaWOOJbIINE M HAWMEHBIINE 3HA4YCHUs (QYHKIHH; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIOJb30BAHMEM alllapaTa MaTEeMaTHYECKOTO aHAJIM3a; MPUMEHSITh HMPOU3BOIHYIO
IpY PEUICHUH 3a7a4d Ha JABIKCHUE, PEIIaTh NPAaKTUKO-OPHEHTHPOBAHHBIC 3a/1a4M HA HAHOOJbIINE U
HaMMEHBIIINE 3HAYEeHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) ymenue omepupoBaTh MOHSATHAMH: palMOHAIbHAs (DYHKLUS, MMOKa3aTelnbHas (yHKIUS,
crerieHHast (QyHKIMs, jorapudmuyeckas (YHKIHS, TPUTOHOMETpUYECKHE (YHKIHUH, OOpaTHbIC
(GYHKIMH; yMEHHE CTPOUTH rpadMKH M3YUCHHBIX (YHKIH, MCIIOIb30BaTh rPpadMKH MPH U3yYCHUU
IPOIIECCOB M 3aBUCHUMOCTEH, NMpPU PEUICHWH 33Jad M3 JPYTUX YYEOHBIX IMPEIMETOB M 3a1ad U3
peanbHO )KN3HU; BEIpaKaTh (POPMyJIaMH 3aBUCHMOCTH MEXK]y BEIMUNHAMU;

6) yMeHHEe pemiaTh TEKCTOBBIE 33[aud Pa3HBIX TUIOB (B TOM YHMCIIE HA TPOIEHTHI, TOIH U
YacTH, Ha JIBU)KEHHE, padOTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3a/1a4i U3 00JIacCTH yIpaBICHHUS
JUYHBIMH W CEeMEWHBIMH (PMHAHCAMH); COCTABIISATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M HX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIE0BATh IMOJIYyYCHHOE PEIICHNE U OLIEHUBATh MPaBIONO100HOCTh
pe3yIbTaToB;

7) yMeHuE ONepHpOoBaTh MOHATHIMU: CpelHee apu(pMeTndecKoe, MeauaHa, HauOoJbIIee U
HaMMEHbBIIIEe 3HAUYCHUS, pa3Max, JAUCIEPCHsi, CTAaHIapPTHOE OTKJIOHEHUE YMCIOBOTO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATH HH(GOPMALMIO, TPEICTABICHHYI0 B TaONHUIAX, Ha JUarpammax,
rpaduKax, OTpakarollylo CBOHCTBA pealTbHBIX MPOIIECCOB U SBJICHUH; TPEACTABIATh HHOOPMAIIHIO C
MOMOIIBIO TaOJIMII U AMArpaMM; UCCIIEJ0BATh CTATUCTHUECKUE TaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;

8) yMeHue onepupoBaTh NOHATUSAMHU: CIIy4aliHBIN ONBIT U CIy4ailHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYHCIISATH BEPOSTHOCTH C MCIIOJNB30BaHUEM I'padUUeCcKUX METOJIOB;
OPUMEHSATH (POPMYJIBI CIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHbIE (DaKThl U (POPMYIIBI
NpU PEIICHUH 3aJ1a4; OI[CHWBATh BEPOSTHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU; YMEHHME NPUBOJAUTH MPHUMEPHI NMPOSBICHUS 3aKOHA OOJBIIUX YHCEN B NMPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

9) yMeHHe OnepupoBaTh MOHATUSMU: TOUKA, TPSIMasi, IUIOCKOCTh, TIPOCTPAHCTBO, IBYTPAHHbIH
yTOJI, CKPEIINBAIOIINECS TIPSIMBbIE, MAPaUIEIBHOCTD U MEPIEHANKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH,
YToJl MEXIY MPSIMBIMH, YTOJI MEXY MPSIMOM U MIOCKOCTHIO, YTOJI MEXY MIOCKOCTSIMHU, PACCTOSTHHUE
OT TOYKHU JO TUTOCKOCTH, PACCTOSTHUE MEXKAY NPSIMBIMH, PACCTOSHUE MEXIY TUIOCKOCTSIMH;, YMEHHE
UCIIOJIb30BaTh MPH PELICHUH 337a4 U3y4eHHbIE (DAKThI U TEOPEMBI TUNIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MHPA;

10) ymeHue omnepupoBaTh MOHATHSAMHM: MHOTOTPAaHHUK, CEUYEHHE MHOTOIpaHHHMKA, KyO,
napajieNienure]], mpu3Ma, mupaMuaa, GUrypa U MOBEPXHOCTh BPAUICHHUS, IMIIUHIP, KOHYC, IIap,
cdepa, cedeHus (GUTypsl BpallleHUs, IOCKOCTh, Kacatomasics chepbl, HIWIMHIpPA, KOHYCa, IIOA/lb
MOBEPXHOCTU MHUpPaMUAbI, MPHU3MBI, KOHYycCa, UWIMHIApa, Iulomans cdepbl, o0beM KyoOa,
OPSMOYTOJIBHOTO TMapajulefienuIeaa, MUPaMUabl, MpHU3Mbl, LUIMHIpA, KOHYyca, lIapa; yMEHHe
n300pakaTh MHOTOTPAaHHHKH ¥ TIOBEPXHOCTH BpAICHHS, WX CEYECHUS OT PYKH, C TOMOIIBIO
YEePTEeXKHBIX HHCTPYMEHTOB U DJEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIbHBIE MHOTOTPaHHUKH;

11) ymenue omepupoBaTh MOHATUSMH: JBH)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHl B
IIPOCTPAHCTBE; UCIOJB30BaTh OTHOILEHUE TUIOIIAJCH MOBEPXHOCTEW M 00BEMOB MOJOOHBIX (UTYD
IpU PEUICHNH 33/1a4;



12) ymMeHHME BBIUHCIATH T'€OMETPHUUYECKHE BEJIWYMHBI (IJIMHA, Yroj, IUIOMAab, OOBEM,
IUIOINAb TOBEPXHOCTH), UCHIOJB3Ys U3yUeHHBIE (POPMYIIBI U METOMBI;

13) ymeHue onepupoBaTh MOHATHSIMU: MPAMOYTOJIbHAs CUCTEMa KOOPJAUHAT, KOOPIAMHATHI
TOYKH, BEKTOP, KOOpJAUHATHl BEKTOPA, CKAISPHOE MPOU3BEACHUE, YIOJl MEXIY BEKTOpaMH, cyMMa
BEKTOpPOB, IPOM3BEJCHUE BEKTOpAa Ha YHUCIIO; HAXOJUTh C IIOMOINBIO H3YYEHHBIX (QOpMyIl
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

14) ymeHue BbIOMpaTh NOAXOAALIMNA U3YYSHHBI METO [UId PELIeHUs 3a/1a4M, PacliO3HaBaTh
MaTeMaTHueckue (HakThl M1 MAaTEeMaTHUYECKHUE MOJICNH B MPUPOJHBIX M OOIIECTBEHHBIX SBICHUSIX, B
UCKYCCTBE; YMEHHE IPHUBOJUTH MPUMEpPbl MAaTeMaTHMYECKUX OTKPBITHH pPOCCHHCKOM M MUPOBOH
MaTeMaTHYeCKOM HayKH.

15) ymeHue omnepupoBaThb NOHATHUSAMU: OIPEICIIEHHUE, AKCUOMa, TEOpeMa, CIIEACTBUE,
CBOWCTBO, IpPH3HAK, J0KA3aTeNIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; yMeHHUE (HOpMYIMPOBATH
oOpaTHOE U NPOTUBOIOJIOXKHOE YTBEPXKACHHUE, IPUBOJIUTH INPUMEPbl U  KOHTPIPUMEDHI,
UCIOJIb30BaTh METOJ| MaTeMaTHYeCKOW HMHJIYKIMH; MPOBOAMUTH JIOKA3aTEIbHbIE PACCYXKAEHUS IpPU
pEelIeHNN 3a/1a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD PACCYXKICHUM;

16) ymenue onepupoBaTh IOHATUSAMH: MHOXXECTBO, IOAMHOXXECTBO, OIEPaLUU HaJ
MHOKECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar s  ONUCaHUs
peasbHbIX HPOLIECCOB W SIBIEHUN W NpU peIIeHUM 3ajJad, B TOM YHUCIE U3 JAPYIHX Y4eOHbIX
IIPEIMETOB;

17) ymeHue omepupoBaTh MOHATHUSMU: rpad, CBsS3HBIM rpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMKCHIBATh rpadbl pa3IMdHBIMU CIIOCOOAMHU; MCIOIB30BaTh rpadbl
IPU PELIeHNH 3a/1a4;

18) ymenme cBOOOIHO ONEPUPOBATH MOHATHSAMH: COYETAaHUE, MEPECTAHOBKA, YHUCIIO
COYeTaHUl, YUCIIO MepecTaHOBOK; OMHOM HBIOTOHA; yMeHue NMPUMEHATh KOMOMHATOPHbIE (DAaKThI U
paccyxaeHusl JUIsl pelIeHus 3a/1ay;

19) ymenue onepupoBaTh MOHSATHSAMHU: HATYpPaJbHOE YHUCIO, LEJI0€ YUCIO, OCTATOK IO
MOJlyJI0, pPalMOHAIbHOE YHCIIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA HATYpPaJbHBIX, LEJbIX,
paLMOHATIBHBIX, AEHCTBUTEIBHBIX YHCET; YMEHHE UCIIOJIb30BaTh IPU3HAKYU JICIMMOCTH, HAUMEHbILHUI
oOuMii nenuTenh M HauMeEHbIIee oOliee KpaTHoe, anropuT™ EBkimga mpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3JIU4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;

20) ymenne cBOOOJHO OINEpUPOBATH MOHSATHSAMH: CTENEHb C IIEJBIM TOKa3aTeieM, KOpeHb
HaTypaJIbHOM CTENEHHU, CTENEHb C PAlUOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TAHT'€HC ITPOU3BOJIBHOTO YUCIIA;

21) yMmeHMe ONEpUpPOBaTh MOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEpPAaBEHCTB, DPABHOCUJIBHOCTH YpaBHEHUH,
HEPABEHCTB W  CHUCTEM, paAlUOHAJIbHBIE, WPPALMOHAIBHBIE, IIOKA3aTEIbHbIE, CTEIEHHBIE,
jgorapumMuyecKkre, TPUTOHOMETPUUYECKUE YpPaBHEHMs, HEPAaBEHCTBA M CHCTEMBbl, YMEHHUE pellarh
YPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIIaTh ypaBHEHUS,
HEPAaBEHCTBA M CUCTEMBbI C MApaMeTpoM; NPUMEHSATHh ypaBHEHHS, HEPABEHCTBA, MUX CHCTEMBI IUIs
peleHns MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTe HayKU U pealbHOM KHU3HH;

22) yMmeHue CBOOOTHO OIEpPHpPOBATh MOHATHUSMH: Tpaduk (QyHKIHH, oOpaTHas (QyHKIHS,
KOMITO3UIUS (QYHKIMHA, TUHEeHHas QyHKIMS, KBapaTHuHas (YHKIMS, CTEIeHHAs (DYHKIHS C LEIbIM
MoKa3areieM, TPUTOHOMETpUYECKHe (YHKIHMH, OOpaTHble TPUTOHOMETpUYECKHEe (YHKIUH,
nokaszareiabHas M Jorapugmuueckas (QyHKIMHM; yMEHHE CTPOUTh Tpapuku (DYHKIMHA, BBIIOIHSITH
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

YMEHHUE MCIONB30BaTh rpaduku (GYHKIMHA Ui U3y4eHHs MPOLECCOB M 3aBUCHUMOCTEH NHpHU
pelleHnu 3a/Ja4d U3 JAPYTUX y4eOHBIX MPEeIMETOB W U3 peallbHOM KHU3HU; BbIpaXKaTh (hopMmynamu
3aBUCUMOCTH MEKy BETMUMHAMY;

yMEHHE CBOOOHO ONEpPUPOBATh MOHATUSMU: YETHOCTh (DYHKIUU, IEPUOJUYHOCTh (PYHKIINH,
OTrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTH (YHKIHH, OSKCTpeMyM (QYHKUUH, HauOoiblee Hu
HauMeHbIllee 3HaYeHUs] PYHKIIUU Ha IPOMEXYTKE; YMEHHUE TPOBOAUTDH UCCIIEIOBaHNE (PYHKIINH;

YMEHHUE UCMOJIb30BATh CBOMCTBA U TpapuKu (YHKIMHA ISl peLIeHNs YpaBHEHUH, HEPaBEeHCTB
W 33Jad C I[apaMeTrpamMu; H300pakaTb Ha KOOPJIMHATHOW IUIOCKOCTH MHOKECTBA PpELICHHM
YPaBHEHUI, HEPABEHCTB U X CUCTEM,;



23) yMeHHe CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: TOCIIEIOBATEIHLHOCTh, aprpMeTHYECKas
nporpeccusi, FeOMeTpHUecKasi mporpeccus, O0ECKOHEUHO yOBIBaIOIIasi T€OMETPHUECKasi MPOTPECCHs;
YMEHHE 3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (HOPMYIT;

24) ymeHHE ONEpPHPOBATH MOHATUSMHU: HENPEPHIBHOCTh (DYHKIUH, ACUMITOTHI Tpaduka
byHKIIMM, TepBas M BTOpas MNPOU3BOAHAS (YHKUIUH, TE€OMETPUYECKUH M (UBUYECKUH CMBICI
IPOM3BOJIHOW, TIEpBOOOpa3Hasi, ONpPEICICHHbI MHTErpal; yMEHHE HaXOAWTh aCUMITOTHI rpaduka
GyHKIIMM; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEIEHHUS, YACTHOIO U KOMIIO3HUIIUU
(GyHKUMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QyHKINY;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO ISl HCCIEAOBAHUS (DYHKUMH, ISl HaXOXKIACHUS
HAWIYYILIEro pPeuIeHUs] B MPUKIAJAHBIX, B TOM YHCIE COLUATbHO-IKOHOMUYECKUX U (DU3HUECKUX
3ajadax, Ui ONpENENIeHUs] CKOPOCTH M YCKOpPEHHs; HaXOAWTh IUIOMAAW U 00BeMBbl (QUIYp C
MOMOIIbI0 MHTErpaja; MPUBOIUTH IMPUMEPHl MaTEMaTHYECKOr0 MOJCIUPOBAHHUS C IOMOIIbIO
muddepeHINaTbHBIX YPaBHEHHI,

25) yMmeHHE ONepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO, COMPSIKEHHBIE KOMIUIEKCHBIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4YHclia, (opMa 3amucH KOMIUIEKCHBIX —YHCEl
(reomeTpuyeckasi, TPUTOHOMETPUYECKAst U anreOpanyeckas); yMeTb MPOU3BOAUTH apu(METHUYECKHE
JIEMCTBUS C KOMIUIEKCHBIMU YHCIIaAMU; TIPUBOJIUTH MIPHUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET;

26) ymeHHe CBOOOJHO OMEpUPOBATH MOHATUSAMU: CpeaHee apudMeTHUecKoe, MeauaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHHS, Pa3Max, TUCIIEPCUs, CTAHAAPTHOE OTKIOHEHHUE [T OTIMCAHHS
YHCIIOBBIX JIaHHBIX; YMEHHE HCCIEOBAaTh CTATHCTUYECKUE JIaHHbIE, B TOM YHCIE C MPUMEHEHHEM
rpadu4ecKuXx METOJOB M DJEKTPOHHBIX CpPEACTB; TIpadUUecKd HCCIEA0BAaTh COBMECTHBIC
HAOIIO/IEHUS C IIOMOIIBIO TUarpaMM pacCEeUBaHUS U IMHEIHON perpeccuu;

27) yMeHHe HaXxOJUTh BEPOSTHOCTH COOBITHH C WCIOJB30BAHUEM TpaPUUECKUX METOJOB;
OPUMEHSTh ISl pelieHus 3aaad (GopMylbl CIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (Qopmyny
MOJTHOM BeposATHOCTH, (Gopmyny bepHymim, komOuHaTopHble (akThl U (OPMYIBI; OLIEHUBATH
BEPOATHOCTH pEAIbHBIX COOBITHIl; yMEHHE ONepUpOBaTh MOHATHIAMH: ClydyaiiHas BeIMYWHA,
pacnpeneleHne BeposiTHOCTEH, MaTeEMaTUUECKOe 0XKHJIaHue, TUCIIEPCUsl U CTaHIapTHOE OTKJIOHEHUE
CIIy4aifHON BeNMMYUHBI, QYHKIMU PACHpPEEICHUs U IUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTeNbHOTO U
HOPMAJIBHOTO pacCIpeNesIeHUd; YMEHHE HCIIOJIb30BATh CBOMCTBA M3YYECHHBIX PACIPEACICHUN I
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJIBIIMX 4YHCEd, METO/bl BBIOOPOYHBIX
WCCIICIOBAaHMIA; YMEHUE TMPUBOIUTH MIPUMEPHI TPOSBICHHSI 3aKOHA OOJIBIIMX YUCEN B TPUPOJHBIX U
0O0I1eCTBEHHBIX SIBJICHUSX;

28) ymeHue cBOOOJHO ONEPUPOBATh MOHITHAMHU: TOYKA, MPsSMasi, MIIOCKOCTh, TIPOCTPAHCTBO,
OTpe30K, Jy4, IUIOCKMHA YroJl, JABYIPaHHBIA Yroji, TPEeXI'paHHBIH Yroji, IepeceKaroumecs,
napajieNlbHbIe ¥ CKPEIIUBAIOIIAECS MPSAMbIe, MapalIeIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMBIX H
IUIOCKOCTEH, Yrosl Mexay TNpsSMBIMH, Yrojdl MeEXIy MNpsSMOH M IJIOCKOCTBIO, YOl MEXIy
IUTIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh IPH PEIICHHH 3a7ad H3y4eHHbIE (AKThI U TEOPEMBI
IUIAaHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHHUE ONEepHpOBATh
MOHATUSIMH: MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPAHHUKA, TIPABIJIbHBI MHOTOTPAaHHHK, MpPU3Ma,
nupampia, ¢urypa M TOBEPXHOCTh BpAlICHUs, IWIMHAP, KOHyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHHS] KOHYyca U LWIMHJIpa, MapajuleJbHble OCH WJIM OCHOBaHHWIO, CEUEHHUE Iapa,
IUIOCKOCTh, Kacaroulascs cgepsl, IMUINHIPA, KOHYCAa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTH BpAIEHHS, WX CEUYEHHS, B TOM YHCIE C
MOMOIIIBIO  3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TE€OMETpUYECKHX (uryp,
CaMOCTOSITENIEHO (D OpPMYyITHpPOBATh ONpEACICHUS W3y4aeMbIX (HUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX W NpPU3HAKAX TEOMETPUYECKUX (QUTyp, OOOCHOBBIBATH WIJIM OINPOBEpraTh HX; YMEHHE
NPOBOJUTH KiaccH(UKAMio (GUTYp TIO pa3IUYHBIM TPU3HAKaM, BBHINOJHATE HEOOXOIMMBIC
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

29) ymeHHe CBOOOTHO ONEPHPOBATH MMOHATUSAMH: IUTOMAAb (UTYpBI, 00BEM (QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMHU, PAacCTOSHHUE
MEXIy TUIOCKOCTSMH, TUTOmAnb chepbl, IUIomans MOBEPXHOCTH HHUPAMUIBI, MPHU3MBI, KOHYCa,
WIMHApPa, 00beM Ky0a, MPSMOYroJbHOIO MNapajiesienunesna, MUpaMHJIbl, MPHU3MbI, IHIMHAPA,
KOHYCa, I1apa; yMEeHUE HaXOIUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

30) ymeHue CBOOOJHO ONEPHPOBATH MOHATHSAMM: JBM)KEHHUE, MapauICIbHBIA MEpeHoc,



CHUMMETPHUsSI Ha IUIOCKOCTM W B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOM00MS, MOJ00HBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YHCIE B MPUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCIONIb30BaTh TI'€OMETPUYECKHUE OTHOILIEHUS, HaXOIUTh TE€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOIab, 00bEM) IIPU PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peanbHOU KU3HU;

31) ymeHuwe CBOOOJHO ONEPUPOBATHh MOHATHAMHU: MPSAMOYroJbHAs CHCTEMa KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHl BEKTOpA, CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpa Ha
YHCII0, Pa3JIoKEHUE BEKTOpa 1Mo 0a3ucy, CKaIsIpHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEACHHE, YTOJI
MEXJy BEKTOpaMHU; yYMEHHE HCIOJb30BaTh BEKTOPHBI M KOOPAWHATHBIA METOH [UIsl pEIICHUS
FeOMETPUUECKUX 33/1a4 U 3aJa4 APYTUX y4eOHBIX MPEAMETOB; ONEPUPOBAThH MOHATUSMU: MaTpUla 2
X 2 1 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUIN CMBICI OIIPEIEIUTENS;

32) ymeHHE MOJEIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE MAaTEMaTUKU; COCTaBJISATh
BBIPQXCHUS, YpPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBl IO YCJIOBHMIO 3a/ayd, WUCCIEI0BaTh
MIOCTPOCHHBIE MOJENIU C HCIIOJIb30BAHMEM ammnapara aiareOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIH
pe3yibTaT; CTPOUTh MAaTEMAaTUYECKUE MOETH C MOMOIIBI0 TeOMETPHUECKUX MOHATHA W BETUYHMH,
peliaTh CBSI3aHHbIE C HUMH MPAKTUYECKUE 3a/1a4d; COCTABJISITH BEPOSITHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh  MOJYYEHHbIH  pe3yibTaT; peliaTh NPUKIAIHBIE 33Jaud  CPEACTBAMHU
MaTeMaTHUYECKOT0 aHallu3a, B TOM YHCIIE COLUaTbHO-9KOHOMHUYECKOTO U (PU3UUECKOTO XapaKTepa;

33) yMeH#e BBIOMpATh MOJXOAALIMA METON JUIsl PEHICHUs 3a/1aud; MOHMMaHUEe 3HAYMMOCTHU
MaTeMaTUKd B M3yYEHUU TPUPOJHBIX M OOILIECTBEHHBIX TMPOIECCOB U SBJICHUI;, YMEHHE
pacro3HaBaTh MPOSBICHHWE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, YMEHHE TIPUBOJIUTH IPHUMEPHI
MaTeMaTUYECKUX OTKPBITUNA POCCUICKON U MUPOBOIM MaTeMaTHYeCKO HAYKH.

1.3. MecTo AucUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOMH MPOrPaMMbl
K xoHny o0y4yeHusi o0y4yawmuiicsi MOJYYHMT CJAeAyOIIUe INpeIMeTHbIe pe3y/bTaThl 10

OTAeJbHBIM TeMaM (enepanbHoil padoyeil mporpamMmbl yueOHOro kypca «Martematuka. Kypc
«AJAre0pbl H HAYAJIA MATEMATHYECKOr0 AaHAJIN3A»:

Yucja ¥ BbIYMCTIEHHUA:

CBOOOJIHO OMEpUPOBATh MOHITUSAMU: DPALHUOHAIBHOE YHCIO, OECKOHEYHasl MepHOANYecKas
JpoOb, MPOIEHTHI, UPPAITMOHATBHOE YHUCIIO0, MHOKECTBA PAIIMOHAIIBHBIX U JIEHCTBUTEIBHBIX YHCEIl,
MOJYJIb IECTBUTEIILHOTO YUCIIA;

MPUMEHATHh APOOM W MPOIEHTHI JJIA PEIICHUS NPUKIAAHBIX 3a/ad U3 Pa3IMYHBIX OTpaciieu
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATHh TPUOIDKCHHBIE BBIUHUCICHUS, TIpaBUja OKPYIJICHUs, TPUKHUIKY U OICHKY
pe3yJibTara BEIYMCIICHUN;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: CTEMEeHb C IEJbIM [OoKa3aTejleM, HCIOIb30BaTh
NOAXOANIYI0 (opMy 3amucu ACHCTBUTENBHBIX YWCEN JUIsl pEHIeHHs] MPAKTUYECKUX 3a1ad |
MPEJCTABIICHUS JAHHbIX

CBOOO/IHO OMEpPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH TOHITHEM: CTENIEHB C PAITMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJHO OMEpUPOBATh TOHATUSAMHU: JIOTapuU(PM dYHCIa, JSCITHYHBIE U HATypalbHBIC
norapudmsr;

CBOOOJHO OMEpUPOBATh TMOHSATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, AaDKKOCUHYC U APKTAHIE€HC YMCJIOBOTO apryMEHTa.

CBOOOJTHO OMIEPUPOBATH MOHATHUSIMU: HATYPAITHHOE U II€JI0€ YMCIIO, MHOYKECTBA HATYPAIbHBIX U
LEJIBbIX YMCEN, UCIIOJIb30BaTh MpU3HaKU aeauMocTH uenbix yucen, HOJ n HOK natypanbHbIX uncen
JUISL penieHus 3aa4, IPUMEHSTh alroput™ EBkina;

CBOOOJHO OMEpUPOBATH MOHATHEM OCTaTKa MO MOMIYJIO, 3alUChIBaTh HATypalbHBIC YHCIA B
Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOO/HO OTMEPHPOBAThH MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMITJICKCHBIX YHCEN,
MIPEACTABISITh KOMIJIEKCHBIC YUCia B anreOpandecKoi U TPUTOHOMETPUYECKON (hopMe, BBITIOJIHSTH
apudmMeTHIeCKre onepari ¢ HUMU ¥ H300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH.
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YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHUIILHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA,;

MPUMEHSITh Pa3MYHbIC METOJbl PEIICHUS pPAMOHANBHBIX H  APOOHO-palMOHAIBHBIX
ypaBHEHUM, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: MHOTOUYJIEH OT OJIHOW NMEPEMEHHON, MHOTOUJICH C HEIbIMU
Koa¢duImeHTaMu, KOPHH MHOTOYJIEHA, IPUMEHSTH JIeJICHUE MHOTOYIEHAa Ha MHOTOUJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

cBOOO/IHO OINEPUPOBATh MOHATUSMU: CHCTEMa JIMHEWHBIX ypaBHEHUI, MaTpHIIA, ONPEACTUTEIb
MaTpullbl 2 X 2 U €ro reOMETPUYECKUN CMBICH, MCIO0JIb30BaTh CBOMCTBA ONpenaenauTens 2 X 2 s
BBIYHMCIICHUS] €r0 3HAYEHMs, MPUMEHATHh OMNPEICIUTENN JUIsl PEUICHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUN, MOJIEIMPOBATh pEAIbHbIE CHUTYallMHM C IOMOIIBI0 CUCTEMbl JIMHEWHBIX YypaBHEHUH,
MCCJIEIOBATh MOCTPOEHHBIE MOJIENIM C TOMOUIBI0O MAaTPUI] U ONpeAeNuTeNe, MHTEPHPETUPOBAThH
MOJIyUYEHHBI pPE3yJbTaT; HCIOJIb30BaTh CBOMCTBA MACWCTBUI C KOPHSAMHU JUIsl MPeoOpa3oBaHUS
BBIPQXXCHHI; BBINIONHATh MPEOOPA30BAHMSI YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTEIECHU C
paloHaIbHBIM MTOKA3aTeNIeM;

MCIOJIB30BaTh CBOMCTBA JIOTaprU(pMOB IJIsl TPeoOpa30BaHus JOrapu(pMUIECKUX BBIPAKECHUH;

CcBOOO/IHO OIEpPUPOBATh MOHATUSMU: HUppaAOHATbHBIC, TOKA3aTeIbHbIE U JIOTapU(pMUIECKHE
ypaBHEHUs, HAXOJUTh WX PEUICHUS C TOMOIILI0O PABHOCHJIBHBIX NEPEXOJOB WM OCYIIECTBIISA
MIPOBEPKY KOPHEIA;

MIPUMEHSATD OCHOBHBIE TPUTOHOMETPUYECKHUE dbopmynel s npeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUN;

CBOOOJTHO  OMEpPUPOBATH  MMOHSATHEM: TPUTOHOMETPUUECKOE  ypaBHEHHE, IPUMEHATH
Heo0XouMbIe (POPMYIIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE aJireOpbl, COCTABJIATh BBIPAKEHUS, YPABHECHUS,
HEPABEHCTBA MO YCJIOBHIO 33/1a4H, UCCIIEOBATh IOCTPOCHHBIE MOJICIH C UCIIOJIb30BAHUEM armapaTa
anreOpsl.

CBOOOJHO OIEPUPOBAThH MOHATHAMHU: HPPALMOHAIBHBIE, TIOKAa3aTeNbHbIE U JIOTapu(pMUIECKUE
HEpaBEHCTBA, HAXOUTh UX PEIIEHHs C IOMOIIBIO0 PABHOCUIIBHBIX IEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pelIeHuH TPUTOHOMETPHYECKOTO YPaBHEHHUS;

CBOOOJHO  ONEpPHpPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE00X0UMBbIE (OPMYITBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: CHUCTEMAa U COBOKYIHOCTh YpaBHEHMH M HEPaBEHCTB,
PaBHOCWIIBHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBHS, HAXOIUTh PEUICHUS CHCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemarh  palnuoOHAaJbHBIC, HPPALNMOHAIBHBIC, TIOKa3aTeNbHbIC, JIOTapUMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKalIllie MOAYJIM U TapaMeTphl;

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

MOJISIMPOBATh pPeajbHBIE CUTYAIlMH HA SI3bIKE alTreOpbl, COCTABIATh BBIPAKECHUS, YPaBHEHHUS,
HEpaBEHCTBA M HUX CHCTEMbl MO YCIOBHMIO 3a/a4M, HCCIIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCTIOIB30BaHUEM armnapaTa ainreOpsl, HHTEPIPETUPOBATH IMOJTYUYSHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CcBOOOJIHO ONEpUPOBAaTh TMOHATUAMU: (QYHKIMS, CIOCOObl 3amaHus (QYyHKUIMH, B3aUMHO
oOpatHble (DYHKIMHM, KOMIO3MIMA (QYHKUUH, Trpaduk (YHKIHUH, BBINOJHATH 3IIEMEHTApHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEPUPOBATh MOHATHAMM: OOJIACTh ONPENIEIEHUS] U MHOXKECTBO 3HAUCHUH (yHKINH,
HY M (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUSMU: YETHBIE U HEUYETHbIE (DYHKIIMU, IEPUOIUUECKUe (QYHKIINH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYMBI M MHUHHUMYMBI (YHKIIUH, HawOoIbIIee W
HalMEHbIIIee 3HaUeHUe (PYHKIMH HA IIPOMEXKYTKE;

CBOOOJTHO OMNEpUPOBATh MOHATHUSAMH: CTENeHHass (YHKIHS C HATypajdbHBIM W  IEJIBIM
nokasaresem, TpaguK CTeNeHHON (QYHKIIMU ¢ HATYpalIbHbBIM U IIeJIBIM TIOKa3aTeieM, TpaguK KOpHs n-
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Ol CTeNeH! KaK (pyHKLUU 0OpaTHOH CTENEHU C HaTypallbHBIM I10Ka3aTeNIeM;

OIIEpPUPOBATH MOHATHIMU: JIMHEHHAS, KBaJpaTHUHas U ApOoOHO-TMHEWHAs (PYHKIIUH, BBIOIHATh
3JIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOEHHE UX IpaUKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: ITIOKa3aTelbHas W Jorapugmuyeckas (QyHKIUH, HX
CBOMCTBA U IrpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHMI;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIIPENEICHUE
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOrO apryMeHTa;

UCMOJIb30BaTh TpaduKu (GYHKUMNA Ui WCCIEAOBAHHS TPOLIECCOB U 3aBUCUMOCTEH TMpH
pelIeHUH 3aJad U3 JAPYrMX Yy4eOHBIX NpPEAMETOB U pealbHOM JKW3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXJly BEJIMUYNHAMY;

CTpOUTH TpaUKU KOMIO3UIMU (DYHKIUH C MOMOIIBIO 3JEMEHTAPHOTO HCCICAOBAHHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH 1 HEPABEHCTB HA KOOPAMHATHOM TIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPUUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIMH [T MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATIHHBIX MIPOIIECCOB.

Hayana MmaTeMaTH4ecKOro aHajIn3a:

CBOOOJHO ONEpUPOBATh TOHATHSAMHU: apUPMeTHYecKas M TeOMEeTpHUYecKas IpOrpeccus,
OecKOHEUHO YOBIBAIOIIAsl TeOMeTpUYecKas MpOrpeccusi, JHUHEHHBbIH W SKCHOHEHIHMAIbHBIA pPOCT,
(dopMyiia CII0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOIPECCUM AJISl peIIeHHs peajbHbIX 337a4 MPUKIAIHOIO XapakTepa; CBOOOIHO
ONEpUpPOBaTh IMOHATHSAMH: IOCIEA0BAaTENIbHOCTh, CIOCOOBI 3aJaHUsl IOCJEA0BATEIbHOCTEH,
MOHOTOHHBIE ¥  OrPaHUYEHHBIE IOCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI  3apOXKJEHHS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHaJln3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEpUPOBATh IOHATUSAMHU: HeENpepbIBHbIE (QYHKLUHU, TOYKHM pa3pbiBa TIpaduxa
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO OIEPUPOBATh MOHATHEM: (DYHKIUS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPbIBHBIX (DYHKIMIA JJIs1 pEeHICHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: NE€pBast U BTOpasi MPOU3BOJHbIE (DYHKIIMH, KacaTelbHas K
rpaduky GyHKINU;

BBIUUCIIATh MPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMIIO3UIIMM JBYX (YHKLHH,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

HCIOJIb30BATh T€OMETPUUYECKUM U PU3NUECKUN CMBICT IPOU3BOIHOM /7Sl peIlIeHHs 3a/1ay.

WCTIOJIH30BAThH MPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (PYHKIIMKM HA MOHOTOHHOCTH M DKCTPEMYMBI;

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

WCITIOJIH30BATh MPOU3BOAHYIO U HAXOXKACHUS HAWIYYIIETO PEUICHHS B MPHKIAIHBIX, B TOM
YuCciIe COLMANbHO-DKOHOMUYECKUX, 3a]adax, Ui OINpelesIeHUs] CKOPOCTH U YCKOpEHHs Ipoliecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OIEpPHUPOBATH MOHATHSAMU: NEPBOOOpA3Has, ONPEACICHHBI WHTErpaj, HaXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIIMI U BBIYUCIATH MHTErpai o popmyne Hetorona-JlelioHua;

HaXOJUTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTErpana;

UMETh TMpE/ICTaBJICHHE O MAaTeMaTHYeCKOM MOJECIUPOBAHUM Ha TNpPHUMEpPE COCTaBICHUS
mudhepeHIMaTbHBIX YPaBHEHHI,

pelmars MPUKIaJHbIE 3aJaud, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOro U (pu3mueckoro
XapakTepa, CpeICTBAMH MaTeMaTHYECKOT0 aHAJIN3a.

MHokecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATh MOHATHAMH: MHOXECTBO, ONEPAIIM HaJl MHOXKECTBAMHU; MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH armapar JJisi OMCaHHS PeabHBIX MPOIIECCOB U SBJICHUHN, TIPU PEIICHUHN
3aJa4 U3 APYrux y4eOHBIX NPEIMETOB;

CcBOOO/JIHO ONEepUpOBATh TOHATUSMU: OIpEJCIICHNUEe, TeopeMa, YypaBHEHHE - CJEJICTBUE,
CBOMCTBO MaTEMaTHYECKOT0 0OBEKTA, 10KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHNUS M HEPABEHCTBA.
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K koHIy 00y4yeHHs1 00y4AKOIIMICHA NMOJYYHMT CjeAyOlHe NMpeIMeTHbIe pe3yJbTaThbl IO
oTAeIbHBIM TeMaM (enepaabHOi padoueil mporpamMMbl y4eOHoro kypca «Maremaruka. Kype

«["eomeTpusi»:

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

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

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

CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXy NPSIMBIMU
B IIPOCTPAHCTBE, MEXTY MPSAMOI U IIIIOCKOCTBIO;

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

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

BBINIOJIHATh TAPaUICNbHOE, LEHTPAIbHOE W OPTOTOHAIBLHOE IPOCKTUPOBaHHE QUTYyp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHHs! (pUryp Ha MIIOCKOCTH;

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

BBIUUCIIATH IUIONIA/IA [TOBEPXHOCTEW MHOTIOIPAaHHUKOB (IIpHU3Ma, MUpaMUAA), TEOMETPUUECKUX
TeJI C IpUMEHEHUEeM (hopMy;

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

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

BBIIIOJIHATH JAEUCTBUS HaJl BEKTOPaMU;

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

MPUMEHTh MPOCTEMIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIlMOHHbBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

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

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

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

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

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

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

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

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00beMaMy OJOOHBIX TEI;

n300pakaTh M3ydaeMmble (UTyphl, BBHIIOJIHATH (BHIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB
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MIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHS TEIl BpAIICHUS;

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

CBOOOJTHO OTEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIliy HaJl BEKTOPAMHU;

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

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

BBITIONHATh M300pakeHUsT MHOTOTPAHHUKOM M TEJ BpAIICHHS MPU TMapalieTbHOM MEpeHoce,
[EHTPAITBHOM CHUMMETPHH, 3€PKATLHON CUMMETPHH, TIPU ITIOBOPOTE BOKPYT MPSMOM, TpeoOpa3oOBaHUs
OO0,

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

WCIIONB30BaTh METOJIbI TMOCTPOCHUS CEUYCHMM: METOJA  CIIE0B, METOJ BHYTPEHHETO
MPOSKTUPOBAHUS, METOJ TIepeHoca CeKylled IUIOCKOCTH; JIOKa3blBaTh TI'E€OMETPHUYECKHE
YTBEPIKICHUS;

MPUMEHATh  T€OMETpUYecKue  (akThl I pelIeHHUS  CTEPEOMETPUYECKUX  3ajad,
MPEANOIATaloIuX HECKOJIBKO IIArOB PEIICHHUS, €CJIM YCJIOBHUS MPUMEHEHHUS 3aJaHbl B SIBHOW U
HesiBHOU (opme;

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

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

MPUMCHSITh TOJIYUCHHBIC 3HAHWUS Ha MPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATH W OICHUBATH
pealibHble CHUTYyallMH, NMPUMEHSITh H3yYEHHBIC IMOHSTHUS, TEOPEMbI, CBOWCTBAa B MpoOIEcCe MOMCKA
pelieHus: MaTeMaTudecku cHOopMyJIUpPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIE CUTYallud Ha
S3bIKE TEOMETPHH, UCCIIEI0BATh TOCTPOSHHBIE MOIETH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TTOHATUI
W TeopeM, ammapara anreOpbl, pemarh MNPaKTUYECKHUE 3aJlayd, CBS3aHHBIE C HAXOXKIECHUEM
T€OMETPUUECKUX BEIMYUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

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

CBOOOJTHO ONEpUpPOBATh MOHATUAMU: Ipad, IUIOCKUH rpad, cBI3HBIN Tpad, MyTh B rpade, Lelb,
LUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYYalHOrO AKCIIEPUMEHTA;

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

HaxoaUTh W (POpMYyIHUpPOBATH COOBITHS: TEepecedeHue, OObEAMHEHUE JTaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUarpaMmbl Jiiepa, KOOPAMHATHYIO MPSIMYIO
JUISL PEIIeHHsI 33714, TI0JIb30BaThCs (POPMYIION CIIOKEHMsI BEPOSITHOCTEH NIl BEPOSITHOCTEH JABYX U
TpEX CIy4alHbIX COOBITHIA;

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

NPUMEHATh M3yYeHHbIE KOMOMHATOPHBIC (OPMYJIBI AJIsl IEPEUUCICHUS IEMEHTOB MHOXECTB,
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3JIEMEHTAPHBIX COOBITUH CIIy4aifHOTO OIIBITA, PEUICHHUS 3a/1a4 TT0 TEOPUHU BEPOSITHOCTEH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: OMHAPHBIA CIy4alHBIA OMNBIT (UCHBITAHHE), yCHEX M
HeyJaya, He3aBUCUMBIE UCIBITAHMsSI, CEPUs UCIBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU
UCIBITaHUH 710 IIEPBOrO yCIleXa, B CEPUU UCIBITAHUN bepHyIlu, B ONIBITE, CBA3AHHOM CO CIIy4alHbIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

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

OIIEpUPOBATh IOHATUSAMHU: COBMECTHOE PpACHpENEICHHE JBYX CIy4alHBIX BEIINYMH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOIO paclpelesIeHusl IBYX CIydallHbIX BEJIMYMH JUIS BBIJEJICHUS
pacupeneneHus Kax 101 BeIUYUHBI, OIIPEIEICHNs HE3aBUCUMOCTH CIIyYalHbIX BEJIMYUH;

CBOOOJHO ONEpPUPOBATh IOHATHEM MAaTEMaTHYECKOIO OKUAAHUS CIIydyallHOW BeIMYMHbI
(pacnpenenenus), MPUMEHSTh CBOMCTBA MaTeMAaTUYECKOTO OKUJAHUS IIpU pPELIEHUH 3aj]ad,
BBIUHUCIIATh MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBHOI'O M T€OMETPUYECKOI0 pacipeAeIeHU;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHME ClydyalHOU
BEJIMYHMHBI, IPUMEHATh CBOWCTBA JUCIIEPCUN CIy4YalHOHN BEIMUYUHBI (pacHpeeseHHs]) IPU peleHUH
3a/1a4, BBIUUCIATH JIUCIEPCHUI0 U CTaHIAPTHOE OTKJIOHEHHWE T'€OMETPUYECKOr0 W OMHOMHUAIBHOIO
pacnpeneseHui;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH IO JAHHOW BHIOOPKE M OIICHWBATh XapaKTEPUCTHKU
reHepabHOW COBOKYIHOCTHU JAHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSATHOCTH
COOBITMM M MPOBEPATh NPOCTEMIINE CTATUCTUYECKUE THUIIOTE3bl, IOJB3YSICh H3YYEHHBIMU
pacnpeneneHusIMU.

2. CTPYKTYPA YYEBHOI'O ITPEJIMETA

JlucuumuinHa u3y4aercsi B TEYeHUU TPeX CEMECTpPOB.
Obmast Tpya1o€MKOCTh NTUCHHMILIHNHBI cocTaBisieT 204 waca. VX pacnpezneneHue mo BHIaM
paboT npezcTaBiIeHO B TaOIUIIE:

Buabl yueOHbIX 3aHATHI M padoTbl | TpygoeMKoCThb 1 cemecTp 2 cemecTp
o0y4aromuxcs BCero, 4ac

OO0uiasi TPy10€eMKOCTh 204 72 132

y4eOHOro nmpeamera

O06beM padoThbl 149 68 81

00y4arouIuXcsa BO
B3aMMOJAEHCTBHH C
npemnoaaBaTejeM Mo BUAaM
yueOHBbIX 3aHATHH (Bcero), B

T.4.:
JEKIHUU - - -
1a0b0paTOPHBIE 3aHATHUS - - -
NPAaKTUYECKHE 3aHATH / YPOK 146 66 80
yachl Ha KOHTPOJIbHYIO paboTy 2 2 -
CamocrosiTebHas padora 38 4 34
Yacel Ha IK3aMeH 17 - 17
Koncyabrauus 1 - 1
IIpoMeskyTOUHasI aTTeCTALUSA KOHTPﬁOﬂbHaﬂ IK3aMeH
pa6ora

* [Ipumeyanue: -/ - COOTBETCTBEHHO ISl OYHOU (POPMBI 00yUeHUs/ 3a04HON (POPMBI 00yUIEHUS



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

Buabl yueoHoii padoThl DopMbI
Pa6ora BO TeKyuier
B3aUMOIEeHCTBUH C 0
npenojaaBaresjaeMm * KOHTPOJI
Camocro
Ilnanupyembie f
HanmenoBanmue pa3jiesioB, TeM SITeJIbHA
npeaMeTHbIEe (HauMeH
Conep:xanue yueOHOT0 MaTepuaJia MpakTuu |
pe3yabTaThl OBaHHUe
Jlexku ecKue paodora,
OLIEHOYH
H, Yac | 3aHATHS/ yac
POK, yac oro
YPOK, CpeacTB
a)
1 cemectp
Pasznen 1. Anre6pa u Hayajia anajausa
1) 2) 19) Tema 1. /leficTBUTEIbHbIE YHMCIIA - 8 - Perienue
20) 23) 32 = MpaKTHY
0) 23) 32) 33) IIpakTuyeckoe 3anaTue 1. llensie u panmonanbpHbie yncia. [loHsTHE NEHCTBUTETHHOTO pa
€CKHX
yrcna. beckoneuHno yObIBaromias reomerpuyeckas nporpeccusi. opmysia cyMMBI
. . 3ajad4.
0eCKOHEUHO-yOBIBAIOIIECH TEOMETPUIECKON MPOrPecCun A
Brimosnn
IIpakTuyeckoe 3ansaTue 2. Apudpmernyeckuii KOpeHb HATYPATBbHON CTENEHU. cHUE
N3Bnedenne kopHa N-oi creneHu. CBoMcTBa apu(hMETUUECKOTO KOPHS HATypaIbHOM U3
CTEIEHHU.
IIpakTuueckoe 3ansTue 3.. CTeneHs ¢ paloHaIbHBIM Moka3aTeneM. CBONCTBA CTENEHU
C pallMOHAJIBLHBIM MOKAa3aTeJIEM.
IpakTuyeckoe 3ansatue 4.. CTeneHs C 1eHCTBUTEILHBIM MTOKA3aTEIEM.
CBoiicTBacTeneHu ¢ ACHUCTBUTENBHBIM ITOKA3aTEIEM
IpakTuyeckoe 3ansitue 5. CTENEHb ¢ PAIMOHAIBHBIM U IEHCTBUTEIILHBIM MTOKA3aTEIIEM.
Tema 2. Ctenennas pyHkuus - 6 - YcerHbII
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 2) 3)5)20)
21) 22) 32)
33)

1) 2) 3)5)19)
21) 22) 32)
33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aUMO/IeliCTBHH C 0
npenojaBareyem * Canmocro | KOHTPOI
HaumeHnoBaHue pa3aesios, TeM SITeJIbHA "
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (;l::r;:
Jlekun ecKHe pabora,
U, yac | 3aHATHSA/ yac OUCHOHH
oro
YPOK, 4ac eDeICTE
a)
IIpakTnueckoe 3ansaTue 6. Crenennas GyHKIMs, ee cBoicTBa. ['paduk cTeneHHoit orpoc.
¢bynkuuu. B3aumuo oOpaTHbie QYHKITUH. Pemenue
MpaKkTU4
€CKUX
IIpakTnyeckoe 3ansiTHe /. PABHOCWIbHbBIE YpaBHEHUS U HEPABEHCTBA 3aad.
IIpakTuueckoe 3ansatue 8. MpparmonansHbie ypaBHeHUs. ppalnoHalbHbIe
HEpaBEHCTBA.
Tema 3. [loka3zaTrenbHas GyHKIUS - 6 - Pemenue
Ipakrunyeckoe 3ansaTue 9. [lokazarenbHas pyHKnus, e¢ cBoicTBa. I'padux MPaKTUY
MoKa3aTeIbHON (QYHKIUH. €CKHX
3az1ad.

HpaKanecxoe 3ansTue 10. [Toka3aTeabHbIe YpaBHCHHUA. IlokazatenbHBIC HCEpaBCHCTBA.

HpaKanecxoe 3ansTHe 10. [Toka3aTeabHbIe YpaBHCHHUA. IlokazatenbHbIC HCEpaBCHCTBA.
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 2) 3)5)
20) 21) 22)
32) 33)

1) 20) 21)
32) 33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aUMO/IeliCTBHH C 0
npenojgaBareJjieMm * Canmocro | KOHTPOI
HaumeHnoBaHue pa3aesios, TeM AITeJIbHA "
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (;l::r;:
Jlexkuu ecKHe pabora,
U, 4yac | 3aHATHs/ yac OUCHOHH
oro
YPOK, 4ac e
a)
Tema 4. Jlorapupmuyeckas GyHkuus - 8 2 YcTHbBII
IIpakTnueckoe 3ansatue 12. Jlorapudmer. [lonstue norapudma. CoiicTBa morapu@mos. orpoc.
Pemenue
MIpaKTU4
IIpakTnueckoe 3ansaTue 13. Jlorapupmuueckas Gpynkuus. CoicTBa TorapupmMuieckon ECKHX
¢bynkuuu. ['paduk norapudmudeckoit GyHKINH. 3ayau.
IIpakTnueckoe 3ansaTue 14. Jlorapudpmuueckre ypaBHeHus. PaBHocuibHbIe
Jorapu@muyueckue ypaBHeHUs. MeTo/bl pelieHns JorapuMUIECKuX YpaBHEHHH.
IIpakTnueckoe 3ansaTue 15. Jlorapudmuueckrue HepaBeHCTBA. PaBHOCUIIbHBIE
norapupMUUEcKue HepaBeHCTBA. MeTo bl peleHus JJorapu(pMUIecKX HEPABEHCTB.
Tema 5. Tpuronomerpuyeckue GpopmyJibl - 8 - Pemenue
IIpakTuyeckoe 3ansaTue 16. Pagmannas mepa yria. [IoBopoT TOYKH BOKpPYT Havdaia [paKTUy
koopauHaT. KoopauHaTe! TOUKM OKpYKHOCTH. OIlpesielieHre CuHyca, KOCUHYCa U €CKHUX
TaHTreHca yria. 3HaKu CUHYCa, KOCUHYCa ¥ TaHI'€Hca yriia. 3aBUCUMOCTb MEXIY 3ajad.

CHUHYCOM, KOCUHYCOM U TAHI'CHCOM OJITHOI'O U TOI'O K€ yTJIa.

IIpakTnueckoe 3ausaTue 17. Tpuronomerpuueckue ToxaecTsa. CrocoObl
JI0Ka3aTenbcTBa ToxecTB. [IpeoOpasoBanue TOXIECTB.
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 3)20) 21)
32) 33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aUMO/IeliCTBHH C 0
npenojaBareyem * Canmocro | KOHTPOI
HaumeHnoBaHue pa3aesios, TeM AITeJIbHA "
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (;l::r;:
Jlexkuu ecKHe pabora,
U, yac | 3aHATHSA/ yac OUCHOHH
oro
YPOK, 4ac e
a)
IIpakTuueckoe 3ansaTue 18. Cunyc, KOCMHYC U TaHTeHC YTI0B. DOPMYIIbI CIIOKEHUSI.
CuHyc, KOCUHYC M TaHT€HC JBOMHOTO yria. @opmynbl TBOWHOTO yria.
IIpakTnueckoe 3anaTHe 19. CuHyC, KOCUHYC U TaHI'€HC ITOJIOBUHHOTO yriia. Dopmysibl
npuBeaeHus. Cymma u pa3HocTb cuHycoB. CymMma 1 pa3HOCTh KOCUHYCOB.

Tema 6. Tpuronomerpuyeckue ypapHeHHsl 1 HEPaBEeHCTBA - 10 2 YcrHbri
IIpakTnueckoe 3ansaTue 20. [Ipocreiime TpuroHoMeTpu4ecKrue ypaBHEHuUs COS X = a. oTpoc.
Apkkocunyc uucna. Pemenre ypaBHeHNI BUIA: COSX=Aa. Pemenne

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

Apxkcunyc uyncna. Pemenne ypaBHeHuit Bua: Sinx=a.

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

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

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

IIpakTnyeckoe 3ansTHe 25. TPUroHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM pPEIICHUS.

Pemenuie TpuroHOMETpUYECKUX HEPABEHCTB PA3IMYHBIMU CIIOCO0aMU
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 4) 5) 20)
22) 32) 33)

HanmenoBanmue pa3jiesioB, TeM
Copep:xaHue y4eOHOT0 MaTepuaJia

Buabl yuedHoii padoThl

Pabdora BO
B3aMMO/IEHCTBHH C
npenojaaBarejnemM *

Jlexkum
H, Yac

IpakTnu
ecKHe
3anaTusa/
YPOK, 4ac

Camocro
sATeJbHA
|
pabora,
gyac

DopMbI
TeKyuer
0
KOHTPOJI
|
(HauMeH
OBaHMe
OLICHOYH
oro
CpeacTB

a)

Tema 7. Tpuronomerpuyeckne pyHKIHH

IIpakTuyeckoe 3ansTue 26. O61aCTh ONPEIEICHUS U MHOKECTBO 3HAUCHHI
TPUTOHOMETPHYECKUX (QYHKIMHA. YeTHOCTB, HEUETHOCTh, NEPUOAUYHOCTh
TPUTOHOMETPHUYECKUX (DYHKIINH.

IIpakTnueckoe 3ansTue 27. CpoiicTBa QyHKIIUN y=COSX U ee rpaduk. CBoiicTBa
bynkuuu y=sinX u ee rpadux. Coiicta pyHkimu Y=tgx u ee rpaduk. O0partHbie
TPUTOHOMETPHUYECKHE (DYHKITHH.

YcrHbINM
Orpoc.
Pemenue
MpaKTU4
ECKHMX
3ajad.
Beimonn
eHne

nas3

1) 4) 22) 24)
32) 33)

Tema 8. [IpousBognas

IIpakTnueckoe 3ansaTue 28. [IpousBonnas. [IponsBoanas creneHHON QyHKIUU.
ITpaBuna quddepeHunpoBaHus.

IIpakTnuyeckoe 3ansitue 29. [pon3BoHbIe IeMeHTapHbBIX QyHKIUH. [IponsBoaHas

cnoxuoi ¢yaknuu. [Ipon3BogHAs BTOPOTO MOPSAKA U €€

YcTHBIN
OTpoc.
Tectupo
BaHHE
Pemienue
MPaKTU4
€CKHX
3ajad.
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 4) 22) 24)
32) 33)

HanmenoBanmue pa3jiesioB, TeM
Copep:xaHue y4eOHOT0 MaTepuaJia

Buabi yueOHol padoThI

Pabdora BO
B3aMMO/IEHCTBHH C
npenojaaBarejnemM *

Jlexkmn
H, Yac

IpakTnu
ecKHe
3aHATHA/
YPOK, 4yac

Ipakrunyeckoe 3ausaTue 30. ['eomeTpruecKuii CMbICI TPOU3BOIHOM.

Camocro
sATeJbHA
|
pabora,
gyac

DopMbI
TeKyLer
0
KOHTPOJI
s
(HauMeH
OBaHUe
OLICHOYH
oro
CpeacTB
a)
Otyer
o
MpaKkTU4
€CKUM
pabotam

Tema 9. [IpuMeHeHUe MPOU3BOAHOI K HCCJIe0BAHUIO PYHKIUI

IIpakTuyeckoe 3ansaTue 31. Bozpacranue n yosiBanue QyHKINH

IIpakTnuyeckoe 3ansaTHe 32. DKCTPEMYyMBbI GYHKIIUU

IIpakTHyeckoe 3ansitue 33. [IpuMeHeHne TPOU3BOAHON K IOCTPOSHUIO IPa(hUKOB
GyHKIHN.

IIpakTunuyeckoe 3ansaTue 34. Haubonpiiee 1 HauMeHblIee 3HaYeHU (YHKIIUN

IIpakTuyeckoe 3ansaTue 35. BemykinocTs rpaduka GyHKINN, TOUYKH TIepernoa.

IpakTuyeckoe 3ansaTue 36. [loaroToBka K KOHTPOJILHOM padoTe

10

Pemenue
MPaKTU4
€CKUX
3ajad4.
Brimonn
CHHE

W3

\ HUTOI'O 3a 1 cemectp

66
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Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aMMO/IeCTBUH C 0
npenojgaBaTejieM * KOHTPO.JI
penoa Camocro P
ILnanupyemsbie A
HanmenoBanmue pa3jiesioB, TeM siTeJIbHA
npeaMeTHbIe (HamMeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
pe3yabTaThl oBaHHe
Jlexkuu ecKHe pabora,
OLIEHOYH
U, yac | 3aHaTHs/ qac
0K, Yac oro
Ypox, cpeacTB
a)
2 cemecTp
Paznen 1. Anredpa u HayaJ1a aHau3a (MPo0JLKeHE)
1) 4) 22) 24) Tema 10. [TepBoodpa3Has - 10 2 Y cTHBIH
32) 33) e OIpoc
IpakTuyeckoe 3ansaTue 1. [lepsooOpaznas. [lnomans KpUBOJIMHEHMHON Tpaneuu U TecTibo
WHTErpaJl. BEIYKCIIeHHEe HHTETPaioB. . ep
> BaHU
IIpakTuyeckoe 3ansaTHE 2. BEIUnciaeHNe HHTErpaOB. BerunciieHne tioniaei ¢ Pewmenme
MTOMOIIIbKO UHTETPAJIOB.
> MPaKkTU4
IMpakTuyeckoe 3ansaTue 3. [[puMeHEHNE TPON3BOIHON M HHTETPaja K PEIICHUIO CCKIX
MPAKTUYECKUX 3aa4
3a/7ad4.
Tema 11. KoMmjiekcHbIE Y cJIa - 4 2
1) 25)32) I[pakTuyeckoe 3ansitue 4. KoOMIJIEKCHOE YUCIIO, CONPSHKEHHBIE KOMITJIEKCHBIE YHCIIA,
33) MOJYJIb U apTYMEHT KOMIUIEKCHOTO YHclia, (hopMa 3alich KOMIUIEKCHBIX YUCEell
(reomeTpuyueckasi, TPUTOHOMETPUUECKAsl U anredpanyeckas)
IIpakTuyeckoe 3ansaTHe 5. ApupmMerniyeckue TeHCTBUS C KOMIUIEKCHBIMH YUCIIAMU;
MIPUMEPHI UCII0JIb30BAHNS KOMIUJIEKCHBIX YHCE - 4 2
1) 16)17) Tema 12. MuoxectBa. I'padbi
32) 33)

HpaKanecxoe 3aHsTHE 6. MHO)KCCTBO, MMOAMHOXKECTBO, OIICPpAlMH HAJl MHOKCCTBaAMHU.

IpakTnyeckoe 3ausaTHe 7. ['pad, cBsA3HBIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

HanmenoBanmue pa3jiesioB, TeM
Copep:xaHue y4eOHOT0 MaTepuaJia

Buabl yuedHoii padoThl

Pabdora BO
B3aMMO/IEHCTBHH C
npenojaaBarejnemM *

Jleknu
H, Yac

IpakTnu
ecKHe
3anaTusa/
YPOK, 4ac

Camocro
sATeJbHA
|
pabora,
gyac

DopMbI
TeKyuer
0
KOHTPOJI
|
(HauMeH
OBaHMe
OLICHOYH
oro
CpeacTB

a)

1) 8) 16) 18)
32) 33)

7) 16) 18) 25)
27) 32) 33)

Tema 11. DsieMeHTBI KOMOMHATOPHKH

IIpakTuyeckoe 3ansTue 8. [IpaBuno npousseneuus. [lepecranoBku. Pazmemenus

IIpakTuyeckoe 3ausaTue 9. Codyeranus u ux cBoiicTBa. bunom HrroToHa.

YcTHbINM
onpoc
Pemenue
MPaKkTU4
E€CKHMX
3ajad.

Tema 12. dieMeHTHI TeOpHHU BeposiTHOCTeH. CTaTHCTHKA

IIpakTunyeckoe 3ansaTue 10. CoOpiTus. KomOuHanus coObITHIA.
[IpotuBononoxxHoecoOsiTEe. BeposTHOCTH coObITHS. Clio’KeHNE BEPOATHOCTEN

IIpakTnueckoe 3anaTue 11. HezaBucumble coObITHS. Y MHOXKEHUE BEPOATHOCTEH
Cratuctuueckas BEpOSITHOCTh

IIpakTuueckoe 3ansaTue 12. Cnyyaiinpie BemuunHbl. Pemenue 3aay mo teme
«CrarucTukay

Pemenne
MpaKkTU4
€CKUX
3aja4.
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Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aMMO/IeHCTBHUH C 0
npenojaBareyem * KOHTPO.JI
petion Camocro P
ILnanupyemsbie A
HaumeHoBaHue pa3je/ioB, TeM ATeJIbHA
npeAMeTHbIe (HauMeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
Pe3yJabTaThl OBaHHUe
Jlexkuu ecKHe pabora,
OIIEHOYH
U, yac | 3aHaTHs/ qac
OK, Yac oro
Ypox, cpeacTB
a)
Pa3nen 2. 'eomeTpust
1) 9) 12)14) Tema 13. Beegenue B crepeomerpuio. IlapaniesibHOCTh NPAMBIX M IIOCKOCTeii - 8 8 VYcrHblit
15) 28) 29) | llpakruueckoe 3anaTue 9. [Ipeamer crepeomMeTprn. AKCHOMBI CTEPEOMETPHH. ompoc
30) 32) 33) HekoTtopsie cieacTBus U3 akCHoM Pemenne
paKTHY
IMpakruyeckoe 3ansTue 10. [TapamienbHble MPSMbIC B IPOCTPAHCTBE CCKHX
3ajad.
Brimosnn
eHHe
IIpakTnuyeckoe 3ansitue 11. [TapamienbHOCTb MPSIMOI U TIOCKOCTH nas3

IIpakTnueckoe 3anaTue 12, Cxpenuparonyecs npsMble. YTIIbl ¢ COHANPaBICHHBIMU
CTOPOHAaMU. YTOJI MEXY MPSIMBIMH.

IMpakTuyeckoe 3ansaTue 13. [TapamtenpHOCTh TUIOCKOCTEH. CBOKCTBA MapalIeIbHBIX
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 9) 13)
12) 14) 15) 28)
29) 30) 32) 33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aMMO/IEHCTBHH C 0
npenoaaBarejaeM * KOHTPOJI
peroa CamocTo ﬂp
HaumeHoBaHue pa3aesioB, TeM ATEJIbHA e
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu A OBAHHE
Jlekun ecKHe pabora,
OIICHOYH
U, yac | 3aHaTHs/ qac
OK, Jac oro
Ypox, cpeacTB
a)
TIIOCKOCTEH.
IIpakTuyeckoe 3ansaTue 14. Terparap.
IIpakTnueckoe 3ansaTue 15. [lapamenenunen.
IIpakTnyeckoe 3ansaTue 16. 3a1aun Ha MOCTPOCHUE CEUCHUI.
IpakTuyeckoe 3anaTue 17. CBolicTBa Mapajuiejacnumnesa.
Tema 14. IlepneHAUKYJISIPHOCTH NPSIMBIX M MJIOCKOCTEH - 20 6 VYcTHBIH
ormpoc
IMpakTuyeckoe 3ansaTue 18. [leprieHuKyIIpHBIC IPSIMBIE B IIPOCTPAHCTRBE. p
eIIeHne
IIpakTuueckoe 3ansaTue 19. [Ipu3Hak nepneHAUKYISIPHOCTH MPSMOU U TIIOCKOCTH. TIpaKTHY
IMpakTuueckoe 3ausTue 20. Teopema o PSIMOH, MEPIIEHAUKYIIAPHON K IIIOCKOCTH. CCKUX
3ajad4.
IIpakTuyeckoe 3ansaTue 21. PaccTossHre OT TOYKHU J0 TUIOCKOCTH. Teopema o Tpex BhIHONH
MePIEHIUKYISIpax. cHIE
IIpakTyeckoe 3ansiTHe 22. YTroia MeXy IPSIMOM U TNIOCKOCTBIO nas

IIpakTuueckoe 3ansaTue 23. Penenue 3agau

IMpakTuyeckoe 3ansaTHe 24. J[ByrpaHHbIid yroi

IpakTuyeckoe 3ansTue 25. [Ipu3HaK MEPIEHAUKYISIPHOCTH IBYX IIOCKOCTEH.
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Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aUMO/IeliCTBHH C 0
npenojgaBareJjieMm * KOHTPOJI
petion Camocro P
ILnanupyemsbie A
HaumeHnoBaHue pa3aesios, TeM AITeJIbHA
npeaMeTHbIe (HanMeH
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu |
pe3yJIbTaThl OBaHMe
Jlexkuu ecKHe pabora,
OLICHOYH
U, yac | 3aHaTHs/ qac
OK, yac oro
Ypox, cpeacTB
a)
IIpakTuyeckoe 3ausTue 26. [IpsiMOyrobpHBII Mapasuienenunen
IIpakTnuyeckoe 3ansiTue 27. [loHsTe MHOrOrpaHHUKa
IpakTuyeckoe 3ansaTue 28. [Ipusma. [Tnomane moBEpXHOCTH PU3MBI
IpakTunyeckoe 3ausaTue 29. [lupamuga
IIpakTunueckoe 3ansaTue 30. [IpaBunbHas nupamuaa. Pemenue 3anau.
IpakTunyeckoe 3ansaTue 31. Yceuennas nupamuaa. [lnomans MOBEPXHOCTH YCEUSHHOM
MIUPaMUIBI.
IIpakTnueckoe 3ansaTue 32. Cummerpus B npoctpancTse. [loHATHE TPaBUIILHOTO
MHOT'OTpaHHHKA.

1) 12) 13) 14) Tema 15. BekTopbl B IPOCTPAHCTBE - 4 2 Y cTHBIH
15) 28) 29) | lpakruueckoe 3ausitue 33. [lousitue BekTopa B nipoctpancTBe ClIOKEHNE U BHIYNTAHUE oTpoc
30) 31) 32) | BekTopoB. YMHOXKEHHE BeKTOpa Ha 49ncio. [IOHATHE KOMITAJaHAPHBIX BEKTOPOB. Pemenue
33) Paznoxenne BeKkTOpa 1Mo TpeM HEKOMIUTAHAPHBIM BEKTOPaM. IIPaKTUY

€CKUX

3aga4.
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ILnanupyemsbie
npeaMeTHbIe
pe3yJIbTaThl

1) 10) 11)
12) 14) 15) 28)
29) 30)

32) 33)

Buabl yueOHoii padoThI dopmbl
PaGora Bo TeKyLer
B3aHMO/1eliCTBUM C 0
npenojaBareyem * Canmocro | KOHTPOI
HanmenoBanmue pa3jiesioB, TeM SITeJIbHA i
Copep:xaHue y4eOHOT0 MaTepuaJia IpakTnu | (;l::r;:
Jlexkuu ecKHe pabora,
U, yac | 3aHATHSA/ yac OUCHOHH
oro
YPOK, 4ac eDeICTE
a)
IIpakTuyeckoe 3ausitue 34. Ilpocreiimme 3amauyd B KoOpAWHATaX. YTOI MEXIY
BekTopamu. CKaliipHOE Tpou3Be/eHHe BEKTOPOB. OCHOBHBIE CBOMCTBA CKAJISIPHOTO
Mpou3BeieHUs. BrluncieHue yrioB Mex1y NPsSMbIMU U IJIOCKOCTSIMU
Tema 16. Hnauuap, KoHyc, map - 8 4 YcTHbIi
IIpakTnueckoe 3ansTue 35. [lonarue mumHapa. [1nomans TOBEpXHOCTH IUITUHAPA onpoc
Pemenue
MpaKkTU4
IIpakTuueckoe 3ansaTue 36. [lonarue xonyca. [1nomaap moBepxXHOCTH KOHYCA. €CKHX
VYceueHnnslil KoHyc. [1nomans NOBEpXHOCTH YCEYEHHOTO KOHYCA. 3aJ1a4.
IpakTuyeckoe 3ansatue 37. [lonstue chepnl. YpaBuenue chepsl. Bzaumuoe
pacnosnoxxeHue cepsl U MIOCKOCTH.
IIpakTuuyeckoe 3ansTue 38. [Tonstue mapa. [Inomanes cheps! u mapa. Pemenne 3amay.
Tema 17. O0beéMbI TE - 6 2




Buabl yueOHoii padboThI Dopmbl
PaGora Bo TeKy1ler
B3aMMO/IeHCTBHUH C 0
*
npenojaBarejieM Camocto | KOHTPOT
Ilnanupyembie b
HaumeHoBaHue pa3je/ioB, TeM ATeJIbHA
npeAMeTHbIe (maumen
Coaep:xanue y4eO0HOro MmarepuaJia IIpakTuy s
pPe3yJIbTaThI OBaHMe
Jlexknu ecKue paodora,
OIIEHOYH
H, Yac | 3aHATHS/ gac
OK, Yac oro
YPOIs, cpeacTB
a)

1) 12)14) 15) | llpakTuueckoe 3ansitue 39. O0beM npsAMoit mpu3Mbl. OObEM HAKIIOHHOM TIPU3MBI. Perienue
28) 29) 30) paKTHY
31) 32) €CKHX

IIpakTnuyeckoe 3ansiTue 40. O6beM unuHApa. O6BEM MUPAMUIBI 3azad.
IIpakTnueckoe 3anaTue 41. O6beM konyca. O0beM mapa.
IpakTuyeckoe 3ansiTue 42. O6GbEM MAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO
cekropa. [Tmomans chepsi.
HUTOI'O 3a 2 cemecTp 80 34
BCET'O - 146 38

* Tlpumeyanue: -/ - COOTBETCTBEHHO U1l OYHOM GopMbI 00yUeHUs/ 3a09HOH POPMBI 00YUCHHSI




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEMETA

OcBocHue yqe6H0r0 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 | OaJUTOB 3a 1 KOHTpP. | KOJI-BO OAJIJIOB
TOYCK TOUKY
1 cemecTp
Pemienue 3a1a4 Ha MPaKTHYECKUX 36 1 36
3aHATHUSIX
JlomaniHue WHAWBHIYAIbHbIC 33 JaHHS 3 13 39
VYcTHBIN onpoc 5 3 15
TectupoBanue 2 5 10
Hroro no 100 6an10B
AUCHHITAHE
2 cemecTp
Pemrenue 3a1ay Ha TPaKTUYECKUX 42 1 42
3aHSITHSIX
JlomaiiHue WHIWBUAYaTbHBIC 3adaHUS 3 10 30
YCTHBIN 0ompoc 6 3 18
TecTupoBanue 2 5 10
Hroro no 100 6an10B
TUCHUTLINHE

IIkaja oueHKH pe3yIbTATOB OCBOEHHUSI Y4eOHOr0 npeaMeTa, cpopMUPOBAHHOCTH
pe3yJibTaToB 00y4eHHs

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




5. METOAWYECKUE VKA3AHUS JUISS OBYYAIOINUXCSA MO OCBOEHHWIO
TACIATLITAHBI

5.1. OO0mme MeToAUYeCKHMEe PEKOMEHJAIMN MO OCBOEHHMI0O Y4YeOHOrO mpeaMeTa,
o0pa3oBaTejibHbIe TEXHOJOTHH

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

KonrtakTHas paboTra MOKeT ObITh ayAMTOPHOW, BHEAYIAUTOPHOM, a TakKe IPOBOJUTHCSA B
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 ayIUTOPHON 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 OCYILECTBIISAETCS B XOJ€ TEKYLIEro KOHTPOJIs
ycrieBaeMocTd. MakcumalibHOE KoJmaecTBo OamioB B cemectpe — 100.

[To wrtoram Tekymeil ycreBaeMOCTH CTYIAEHTY MOXXET ObIThb BBICTABJICHA OLIGHKA I10
IIPOMEXYTOUHOM aTTecTalil B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMmecTp Oamamu. CTyneHTam,
HaOpaBILIUM B XOJIe TEKYLIEro KOHTPOJS YCIEBAeMOCTH MO aucuuiuinHe ot 61 no 100 GamnoB u
BBHIMIOJIHUBIINM BCE O0Os3aTEeNbHBIC BUABI 3aIUIAHWPOBAHHBIX YYEOHBIX 3aHSATHHA, IO PEHICHUIO
npenojiaBatenss 0e3 MPOXOXKIEHUS TMPOMEXYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBHUH CO IIKAJION OLIEHKU PE3yIbTAaTOB OCBOCHMSI IUCIUIUIMHBIL.

Pesynbrar 00y4eHusi cuuTaercs C(POPMHPOBAHHBLIM (NOBBIIICHHBI YPOBEHb), €CIIH
TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJHOCTBIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
HCUEpIIbIBAIOIE, IOCIEA0BAaTEIbHO, YETKO M JIOTMYECKHM CTPOMHO H3jaraer y4deOHBIH 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  pE3yJbTaTbl; 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
3aJladyaMM, BOMpPOCAMM U JPYrUMH BHJAAMM 3aJaHuil, TpeOyloIlMX NpUMEHEHUs 3HaHHM; Bce
NpeIyCMOTpEeHHbIE pabouell yueOHOM mporpamMMoil 3afaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
MIPOSABIIIET CaMOCTOSITENIBHOCTh IPU BBIMOJHEHUM 3a/laHUM, KAuyeCTBO 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 yueOHOro Mmarepuana, 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 HUXe 61, 4TO COOTBETCTBYET AOIOPOIOBOMY 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
aTTecTaluu 0 M3y4yaeMou nucuuIuiMHe. Pe3ynbTaThl ATON MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH
00y4Jaromerocsi Ha 3aHSATHAX M B Ka4eCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM U APYrux (Gpopm
TEKYIIETr0 KOHTPOJIS.

[Ipy BBIIOJIHEHWW 3aJaHWKA ISl CAMOCTOSATEIBHOW pabOThl PEKOMEHIYeTCs MpopadoTKa
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 CIELUAIN3UPOBAHHBIX AYIUTOPHIX I CAMOCTOSATENBHOW pabOThl KOMITBIOTEPHI,
o0ecreunBamIIeMy JIOCTYIl K HPOrpaMMHOMY OOECHEUEHHI0, HEOOXOIUMOMY [UISl H3ydeHUs
TMCLUUIUIMHBL, a TAKKE JIOCTYI Yepe3 WH(POPMAIIMOHHO-TEICKOMMYHUKALMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHOU HH(pOpPMAIMOHHO-00pa3oBarenbHOi cpeae yHuBepcuteta (OMOC) 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 caMocToATeldbHas 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 IuTEeparypa:

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. Komsrun, M. B. TkaueBa [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. ba3oBslii ypoBens : yueOHuk / . @. [llapeirus. - 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.

JonoHUTEILHAS JIUTEpPaTypa:

3. bponckwuii, S. C. TekcToBbIe 3a1a4n : MOCOOUE JJIS JOII. OOYUYCHHSI MATEMATHKE 00YJIarOIIHXCS
10 k. / S. C. bponckuid, A. JI. I1aBnoB ; Howuen. Han. yH-T. - Jonenk : JJouHY, 2023. - 62 ¢. - URL:
https://reader.lanbook.com/book/380180#1 (mara obOpamenus: 17.01.2024). — Pexum gocrtyma: 1o
MOANMCKE. - TEKCT : 3JIEKTPOHHBIM.

4. bponckuii, . C. OyHKIUM U UX CBOMCTBAa : mocoOue uig AOM. OOy4YeHHs] MaTeMaTHKe
obyuatomuxcst 10 . / 5. C. Bponckwii, A. JI. [TaBnos ; Jlonemn. Hai. yH-T. - Jlonenk : JlouHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara oOpamenus: 17.01.2024). — Pexum
JOCTYIIA: IO TIOJITUCKE. - TEKCT : 3JIEKTPOHHBIH.

5. HanmasH, A. A. Matemaruka : y4e6. ansa cpen. npod. obpazoBanus / A. A. JlanasH. - 3-e u3f.,
uctp. u jom. - Jlokyment read. - Mocksa : UHOPA-M, 2023. - 544 c. : un. - (IIpodeccuonanbroe
obpaszoBanue). - [Ipun. - URL: https://znanium.ru/read?id=418454 (nara oOpammenus: 27.12.2023). -
Pexxum noctyna: aist aBTopus. mosb3oBareneit. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIA.

6. HanmasH, A. A. COoopHHK 3a7a4d MO MaTeMaTuke : y4ded. mocodue Ui CTyIEHTOB cpell. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e usn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe oOpazoBanue). - URL: https://znanium.com/read?id=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 : 3IEKTPOHHBIH.

6.2. IIpogeccuonajbubie 0a3bl AAHHBIX, HH(POPMALNHOHHO-CNPABOYHbIE CHCTEMBI,
HHTEpPHET-pecypcChl

1. Allmath.ru : Bcs mMatemaruka B ogHOM Mecte : cait. — URL: http://www.allmath.ru/
(mara oopamenus 03.12.2023). - TekcT: 2JIEKTPOHHBIN.
2. eLIBRARY.RU : nayunas 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 uM. B. A. CrexnoBa PAH, 2020. —
URL : http://www.mathnet.ru/ (nara obparenus 03.12.2023). - TeKCT: 37€KTPOHHBIH.
4. I'APAHT.RU : undopm. — npaBoBoii moptan : [caiit] / OOO «HIIIl «"’APAHT-

CEPBUC». — Mockasa, 1990 - . - URL: http://www.garant.ru (nara obparienust 03.12.2023). -
TeKCT : 37IeKTPOHHBIA.
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S. Koncynprantllmoc : cmpaBoyHas mpaBoBas cucrema : cadr / 3AO0
«Koncyasrantllmoc». — Mocksa, 1992 - . - URL.: http://www.consultant.ru (mara odpamieHwst
03.12.2023). - TekcT : 371eKTPOHHBIA.

6. DnexTpoHHas OubnmuorteuHas cucreMa [1oBOIKCKOro rocy1apcTBEHHOIO YHUBEPCUTETA
cepsuca : caiit / ®I'BOY BO «[IBI'YCx». — Tomwsattr, 2010 - . - URL. : http://elib.tolgas.ru
(mata obpamenus 03.12.2023). - Pexxum mocTyma: ajas aBTOpU3. IOjb3oBareneil. - TEKCT :

JJIEKTPOHHBIN.

7. DneKTpoHHO-O0nOIMoTeyHas cuctemMa Znanium.com : caiit / OOO "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mara oGpamienus 03.12.2023). - Pexum
JOCTYTIA: JIUIsl aBTOPU3. TIOJIb30BaTelNel. - TeKCT : 3JIeKTPOHHBIH.

8. DnexkTpoHHO-O0nbmoTeunas cucrema Jlanp : caiit / OOO "OBC JIAHB". - Mocksa,

2011 - . - URL.: https://e.lanbook.com/ (mata obpamenus 03.12.2023). - Pesxum goctyma: s
aBTOPU3. IIOJIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

6.3. IlporpammMHoe o0ecnieueHune

Nudopmanmonnoe obecrieueHrne y4eOHOro mpolecca IO JUCHUIIIMHE OCYIIECTBISETCA C
UCIOJIB30BAHUEM  CJICIYIOIIETO IMPOTPAMMHOIO  OOECleYeHUsl (JIMIICH3HOHHOTO H  CBOOOJHO
pacrpoCcTpaHsIeMOro), B TOM YHCIIE€ OTEYECTBEHHOTO IIPOU3BO/ICTBA:

Ne HaumenoBanme YcaoBus gocryna
n/n
1 Microsoft Windows 13 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIICH3MOHHBIN OTOBOP)
2 MicrosoftOffice 13 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIIEH3MOHHBIN IOTOBOP)
3 Koncynprantllimroc W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3HOHHBIN IOTOBOP)
4 C10 MOODLE 13 JII060M TOYKH, B KOTOPOU UMEETCs JOCTYII K ceTH MHTepHET
(JIMIIeH3UOHHBII T0T0BOP)

7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO YYEBHOMY IIPEJIMETY

CrnenuuanbHble TIOMEUICHHS TMPEACTaBISAIOT COO0OM ydeOHbIe ayauTOPUU IJs MPOBEACHUS
3aHSTUN BCEX BUJAOB, IPEIYCMOTPEHHBIX 00pa30BaTEeIbHON MPOrpaMMOii, B TOM YHUCIIE€ TPYNIOBbIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIMi, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM aTTecTallH, a TakKke
MOMEILIEHUsT JJI1 CaMOCTOSITENIbHOM  paboThl, MacTepckue M  JabopaTopuM, OCHAILEHHbIE
o0Opy/lOBaHUEM, TEXHUYECKUMHU CpeICTBAaMH OOyuYeHUsT U MaTephalaMH, YYUTHIBAIOIIUMU
TpeOOBaHUs MEXIYHAPOIHBIX CTAaHAAPTOB.

IIpakTuyeckue 3anuaTus. J[ns mpoBeqeHUS NMPAKTHUECKUX 3aHATUN HCHONB3YyeTCs ydeOHas
ayauTopus, YKOMHHCKTOBaHHLIi/JI MeOEIbI0 ¥ TEXHUYECKUMU cpeacrBaMu 06y‘-IeHI/I$I, CIIyKallluMH JJIs1
npenacTaBieHuss yuyeOHoW uHbopManuu (MEPeHOCHOW Ha0Op MEMOHCTPAIIMOHHOTO 000pyIOBaHUS
(mpoexTop, 3KpaH, /HOYTOYK).

I[Ipomexyrounas arrecramusi. [lns mpoBeAeHHs TPOMEKYTOUYHOM AaTTeCTAllMU IO
AUCHUIIIIMHE HCIHOJB3YIOTCSA KOMIIBIOTCPHBIC KJIIACChl, OCHAIIICHHBIC KOMHI)IOTepHOI\/'I TEXHUKOU C
BO3MOXXHOCTBIO TIOJKIIOYEHHs] K ceTH VHTepHeT W oOecrmeueHHeM JoCTylma B JIIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEIPHYIO ~ Cpely  YHUBEpCHUTETa  W/WIuM  ydeOHbIe  ayJAUTOPHH,
YKOMILIEKTOBAaHHBIE MEOEINbI0 U TEXHUYECKUMU CPEICTBAMHU O0yUSHUSI.

CamocrositenbHass pabora. Ilomemenus [Uisi caMOCTOATENbHOW pabOThl  OCHAIIEHBI
KOMITBPIOTEPHOW TEXHUKOH C BO3MOXKHOCTHIO MOJAKIIOUEHUs K ceTh «HTepHeT» W JOCTYNmoM K
9JIEKTPOHHOW  HMH(OpPMAIIMOHHO-00pa30BaTeIbHON  cpene  yHuBepcutTeTa. [l opraHuzanuu
CaMOCTOSITENTLHOM pabOThI 00YJAIOIIUXCS UCTIOIB3YIOTCSI:

- KOMIIBIOTCPHEIC KJIACChl YHUBCPCUTCETA,
- Oubnmoreka (Menuasain), UMeIOIas MecTa AJig OOydalolmUXCs, OCHAIEHHbIE KOMIBIOTEPAMH C
JOCTYTIOM K 0a3aM JaHHbIX U ceTH HTepHeT.
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DJleKTpOoHHasi HMH(opMannoHHO-o0pa3oBaTeqbHasaA cpena yHuBepcurera (OUOC).
KaxnpliioOy4daronuiicsBTe4eHueBCeronepruoaao0yaeHus100eceYeHUH JUBH 1y aIbHBIMHEOT PAHUUCHHBI
M JIOCTYIIOM K OJIJIEKTpOHHOH HH(OpMaIMOHHO-00pa3oBaTenbHON cpene yHuBepcurera (OMOC)
http://sdo.tolgas.ru/ w3 m00O0KH TOYKH, B KOTOPOH HMeEeTcs JOCTYylnl K HMH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIMOHHOM 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 pabodasi mporpaMMa MOXKET ObITh aJanTHpoBaHa g oOecreueHus
00pa3oBaTENHHOrO MPOIIeccCa HHBAIKU/OB U JIUI] C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI, B TOM
qyclie A AUCTAaHIUMOHHOTO o0yuyeHus. [lns storo TpeOyercs 3asBlieHHE CTYACHTa (€ro 3aKOHHOIO
MPEACTaBUTENS) U 3aKIIFOUEHHUE TICUXO0JIOrO-MeuKo-nieaarornueckoit komuccuu (IIMIIK).

K npenmMeTrHbIM pe3ysibTaTaM OCBOEHUS JUCLUUILIMHBI TOIOJHUTEIBHO OTHOCATCS:

1) st cnenbix, CTa0OBUASIINX 00YIAFOIIIUXCS:

- chopMHPOBAHHOCTH HABBIKOB MMHChMa Ha OpailieBCKOW MeYaTHON MallIuHKE;

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

- ¢()OpMUPOBAHHOCTh U PA3BUTHE OCHOBHBIX BUIOB PEUEBOM JEATEIHHOCTH OOYYArOMIMXCS -
CIIyXO3pUTEJIBHOTO BOCHPUATHS (C HCIOJIB30BAaHUEM CIYXOBBIX amnmapaToB MU (WINM) KOXJEapHBIX
MMILUIAHTOB), TOBOPEHHU S, YTCHHUSI, TMCHMa;

3) st 00y4arIMUXCs ¢ PacCCTPOUCTBAMH ayTUCTUUYECKOTO CIIEKTPa:

-OBJIa/ICHHE OCHOBHBIMHM CTHJIMCTUYECKUMHU pPECcypcaMu JIEKCUKH U (pa3eosoruu s3bIKa,
OCHOBHBIMM HOPMaMHM JIUTEPATYypHOTO SI3bIKa, HOPMaMH PEYEBOr0 3TUKETA; MPUOOPETEHUE OMbITA UX
WCIIOJIb30BAaHUS B PEYEBOM U AJIbTEPHATUBHOW KOMMYHMKATUBHOW MPAKTUKE MPU CO3AAHUM YCTHBIX,
[IMCbMEHHBIX, aIbTEPHATUBHBIX BbICKA3bIBAHUI; CTPEMJIEHUE K BOBMOXHOCTH BbIPA3UTh COOCTBEHHBIE
MBICITH ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B ciydae HeoOXxonuMoCTH, 00Yy4JaIOMIMMCS M3 YMCIIA JIUL C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMH
310poBbsl (1O 3asiBIIEHHIO OOywarolierocs) a JUisi HHBIKWAOB TaKKe B COOTBETCTBUHM C
MHIUBUAYAJIBHON IPOrpaMMON peabuIuTalui UHBAJIMA, MOTYT IIpeiaraTtbCs Ciae1yrole BapuaHThl
BOCIIPUATHS y4eOHOH MH(OpMAIUK C yUeTOM UX MHIUBHUYaIbHBIX ICUXOPHU3NUIECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C IPUMCHCHHUEM JJICKTPOHHOT'O O6y‘-IeHI/I$I 1 JUCTAaHIITMOHHBIX TEXHOJIOTHIA:

- JUIA JIML C HapyLICHUsMU 3pEHUs: B IeyaTHOH (opme yBenuyeHHbIM pudTOoM; B dopme
AJIEKTPOHHOTO JTIOKYMEHTa; B (hopme ayauodaiina (mepeBoa yaeOHbIX MaTepHajoB B ayauodopmar); B
nedaTHoH Qopme Ha s3blke bpaiing; WHIMBUAYalbHbIE KOHCYJIbTAllMM C MPUBJICYCHHEM
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; WHIAWNBUAYAJIbHBIC KOHCYJIbTalluU C IMPHUBJICYCHHUEM
CYpAONEPEBOJUMKA; MHIANBHIyaJIbHBIE 3a/1aHUSI U KOHCYJIBTALUU.

- 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. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) 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
MPAaKTUYCCKUC 3aJdadyn JIsd paGOTH Ha 3aHATHIAX B ayAUTOpPUHU, W AOMAIIHUC HWHIWBUAYAJIbHLIC
3aaHusA, KOTOPbIC paCpECaACICHEI 110 TEMaM.

TunoBsble 33712494 1O pasaejiny «BbluncjaeHus u npeoﬁpasoBaHnﬂ»

1
7x-15 4x+3°

1.Haiinure KOpeHb ypaBHEHHUS

2. Haiinute xopenb ypaBHeHus —72+ 17X =X. Eciu ypaBHeHHE uUMeET 0Olie€ OIHOrO KOPHS,

YKaXUTC MEHBIITNHN U3 HUX.

3.Haiigure p(b) , €CITH p(b)=(b+%)-(3b+%)npnb¢0.

(o)

4. HaiiguTe 3HaU€HNUE BBIPAXKCHUS T
3)

m
5.HaiiauTe 3HaueHNE BRIpOKEHUS ——=—~= 1pu M = 125
2fm . Um

22,5 . 35,5

6.HaiinuTe 3HaUCHNE BBIpA)KEHUS Y

Tunosble 3aga4u no pasaeay «Pemenue ypaBHeHuin»
Pemmure anrebpanveckue ypaBHeHus 1 - 3.
X—6
1.——+23=4
X—6

6-x2—6-x_4-x2+8»<_2-x2—6-x
" ox=1 X+2  x-3

g 84x=24 5] (8x=16 L L) g
X—4 X—2

4(5x—ﬂ%5285)(x+7)(4x—8)=O

2

5.3%2 —/3x=2=06.12x2 =7 X+1=0
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Tunosble 3agaun mo paszaeny «CTeneHn U KOPHI.

1

5 =
= 2
1. Haiinure 3HaueHNE BHIDAKEHUS  a) (%/22 N2 )6 ; 0) 2X i 11 snpux=29.
X_ =
X2 =2

2. Pemute ypaBHEHHSA

1
a)(y2—1)5=2; 6) VX+12 =X; B) ¥3—X-V1-3X=X+5;1) X2+ X+2JXx>+x=0.

L X+y+Yx-y=7;
3. Pemure cucreMy ypaBHEHHI 4
X-y=4.

4. Onpenenute 3Ha4eHUs @ , Ui KOTOPBIX Ipu X = 1 BBINOJIHAETCSA HEPABEHCTBO a— X 2 X

Tunosble 3aga4n no pasaeny «CteneHu u JorapupmMbpy

| Beraucaure 3HaveHHUd BeIpaskeHuii 1- 13.

(9-16"" +16")° (4-3%+7.3%).57
182.123.8% PR XY 6.28-9.20 4 3.2%
1 24°.6° 2 (4 +4 ) 3 (19-27 ) 4 4.2 44.27% _g.o"H
1
3n+2_2 3n 36n+1 X_y + XZ_X
~ 1 1 1
5. 067 g VA X e X=0iy=49.

1

2

lod. 27 —21oq. 3+log. S +7'"%* log, 2+—log, 8 —log 48 s
7 09 09, 3+109, 5+ 17 L 9.Iog%\/§+log 5 V9

8 3 3 10.

Tunosble 3agaun no paszaeny «IlokasarejbHble U Jorapupmudeckue ypaBHeHH.
| . Pemmre npocreiimme nokazarenbHbie U Torapupmudeckue ypasaenus 1 — 10.

4.108 =05 2"= 1

-5

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

1 2%—8.2 3 _93 3¢_ L
27

N |-

Il. Pemmre nokasarenbHble u torapudmudeckue ypasaenus 11 —20.

1 ) x2 1 1 EXZ_SX —4Xx+2 _ 2 =
11. (5) 2=y 1 (7] . 13497 =7 14, log ;X +35x)=4
2 Iogle(4x2—12x+9) Iog3(x2+2x+l)
15. log,; (x*+x)=4 16. 16 =3 .

Tunoselie 3aga4n no pazaeay«llpeodpa3oBanue TPUTOHOMETPUYECKUX BBIPAKECHHI»
|. Borumcnure 1 -10.

1. cosa, eciu tga=—1% npu 450° < <540°.
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2. cosa;tga; ctga, ecnm Sina=-0,6 npu cosa >0.
i 24 o o
3. sina; cose; tga , eciu Ctga=—7 npu 630° < <720°.

4.4sin810° + 3co0s720° —3sin630° +5co0s 900°.

5.Sin(a+,8),ecnusina=g;cosﬂ=—%,npug<a<7r;7r<,8<37”.

6. COS(a+,B) ucos(a—ﬂ),ewm sina=%;cosﬁ=g,npu§<a<7r;37ﬂ<ﬂ<2n.

Cos2a
cosa

7.

. 3 3n . a
,ecnusma=—g,7<a<27r. 8.sina,ecnu tg E =2

5] cos 5—3—” _sin ~
9 3-(cos 20° =sin 20°) 10 2 14 14
' J2 -sin25° S '

T .7
COS—-SIN—
7 14

Yerubliii onpoc o Teme «TpuronoMerpuyeckue ypaBHeHuUsD
1.KakoBa 065acTh ornpeneieHus apkcunyca (apkkocuHyca)?
2.KakoBa 00y1acTh 3HaYCHHI apKKOCUHYCA (apKKOTAHTeHCa)?

3.5IBnsieTcs M apKTaHTeHC (apKCUHYC) BO3pacTaloeld Win yobIBaromen GyHKIuen?

4 Pemmre ypaBHeHue arcsin X =0 [aI’CCOS X= 0].

V4
5.Pemute ypaBHeHHe arccos X =z {arc tgx= —Z} :

V4 . /4
6.PemuTe ypaBaHeHne arcigx = 3 {arcsm X= _E] .

7 Yemy pasen arcsin [arccos 7] ?

8.UeMy paBeH arccos (— %) [arctg(-1)]?

Pemmure ypaBuenus 1 — 13.

>

1.cos2x—-1=0.2.2sin3x=-1.3. ctg(%—ij =3. 4, cos[32”+2;] 1

5.COS(7Z'—5—XJ = —ﬁ 6.2sin’ x—7sin(£—xj—5 =0.17. COS(27r—2x)+3sin(7z—x):2.
6 2 2
8. 25in(37z—x)—3sin(%—xj =0.9.sin (%—x]—cos(%—xjcosx =0.

) 3
10.4 sin? x—2sin(7ﬂ—xjsinx=3.ll.25in2 X—4sinx-cosx+1=0.



36

12.3sin? x—2/3-sin x-cos X +c0s2 X =0 13. 2 5in? X—7 sin X - oS X + 14 c0os% X = 2

Tunossle 3axa4n 1o pasgeny «Crepeomerpusi. AKCHOMBI U ONIpe/ie/IeHUsI CTepeOMeTPHH.
I[apanieJbHOCTH U NEPNEHAUKYISPHOCTH NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBEY.

1.CxonbKo TpaHei MpOXOJUT Yepe3: a) OjHY; O) JIBE; B) TPH; ') UETHIPE
TOYKH, B3SThIE IPOU3BOJILHO HAa KyOe? CKOJIBKO MJIOCKOCTEH MOXHO MPOBECTH Yepe3 T€ K€ TOUKH?
Omnpenenures U MpU 3TOM MOJIO0KEHUE ITIOCKOCTU 0JJHO3HA4YHO? CrenaiTe pucyHOK.
2.J1aHbl TOYKA U Tapa rnepeceKaronuxcs npsAMbix. CKOJIBKO Pa3IMYHbIX IUIOCKOCTEH OHHU ONpeAesoT?
CnenaiiTe pUCyHOK.
3.Jlanbl Tpu mpsMble, HE JNeXallue B OAHOW IUIOCKOCTH W HMMEIoIMe OOIIylo ToukKy. CKOIBKO
Pa3IMYHbIX [IJIOCKOCTEN OHU ONpPEAETAIOT?
4. Touxku A;B;C nexar B kakmoii U3 IByX pasIMUHBIX MIOCKOCTEH. JJOKQXKHUTE, 9TO ITH TOUYKH JIEKAT
Ha oIHOU npsiMoil. CrenaiTe pUCyHOK.
S5.I0psameie @ u b mepecekarorcs B Touke M. Jlokaxure, 4To nr06ast npsAMas, EPEceKaromas 8 u
b, u He npoxomsamas yepes Touky M, I€XKUT ¢ HUMHU B OJHOM IIIOCKOCTH.

6.113 YCTBIPEX MHOAHHBIX TOYCK OJlHA HEC JICKHT B IINIOCKOCTH, OHpeﬂeHHCMOﬁ TpEM OPYIrumMu.
HOKa)KI/ITe, YTO 3TUM CBOHWCTBOM O6J'IaI[aIOT BCC JAHHBIC TOYKH.

7. Touxu M;N;P;Kpacnonoxensr mo ommy cropony or mmockoctu tpanenun ABCD.
Mapamnensusie otpeskn AM ;BN ;CP; DK papusl coorBerctBenHO 3 em; 4 em; 5 em; 6 em . Kakoso
B3anMHOE pacronoxerne npsMbix MN u PK ?

8. IIpsamas MN napamiensaa guaronand AC npsmoyromsauka ABCD . Haligute xocuuyc yria
Mexnay npsmod MN u quaronansto BD, ecniu AB=5cu; BC=8 cm.

9. Croporst OM;ON yrna MON coorsercraento napamnensust mpsmsiv AB u CD . Onpezenute
yroa mexay AB uCD, ecau Benmunna yrna MON pasua 106°.

10. I[OK&)I(I/ITC, qToO ImpsaAMas, IMapajljiCibHadg KaXI0u U3 ABYX TIEPCCCKAIOIUNXCS HHOCKOCTCﬁ,
napajijiejibHa 1 JIMHUU UX ICPCCCUCHUA.

Tunosslie 3aga4u no pa3aeny«MHOrorpaHHUKI.
1.B npaBuiibHO# TpeyrosbHoii nupamuae SABC menuanst ocnoanus ABC nepecekarorcs B Touke O

. Ilnomans tpeyroipauka ABC paBra 2 ; 00beM nupamupsl pasen 6 . Haiinure nmuny orpeska OS .

2.Haiiture kBajpat paccrosaust Meskay BepimHamu C u A, IpsMOYroIbHOTO TapasiIeNenumea, s
koroporo AB=5; AD=4; AA =3.

3.Haiinure paccrosiaue mexay Bepumuama Au C,

MHOTOTpaHHUKa, 1300pa)KEHHOT0 Ha PUCYHKE. 1
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4.HaiiguTe miomaas MOBEPXHOCTH MHOTOIpaHHUKA, H300paKEeHHOTO Ha PUCYHKE

5.Eciu kaxaoe pedpo KyOa yBEITHUMTh HA 1, TO €ro IUIOIIa/Ib IIOBEPXHOCTH YBEINUUTCSA HA o4
Haiinure pedpo kybda.
6.Haiiniure moiomans OOKOBOM TMOBEPXHOCTH IPABUJIBHON IIECTUYTOJIBHON MPHU3MBI, CTOPOHA
OCHOBaHHUs KOTOpOH paBHa 5 , a Beicota — 10.
7.HaiiguTe niomaab MOBEPXHOCTH MPABUIIBHON YETHIPEXYTOJIbHOW MUPaMHIbl CTOPOHBI OCHOBAHUS,
KOTOpPOU paBHBI 6 ¥ BICOTA paBHA 4 .
8.CTOpOHBI OCHOBaHHMsI MPABUIILHON IIECTHYrOJNbHON mupamubl paBHbl 10, GokoBbie peOpa paBHbI
13 . Haiigure muomaas G0KOBOM IIOBEPXHOCTU ITOU MUPAMUIBL.
9.B kyoe ABCDA, B,C, D, naitnure xocunyc yria mexay miockoctsmu BAC, u BA D, .
10.B npsimoyronsrom napamnenenunene ABCDA B,C, D, usectusr pe6pa:
AB=6; AD=8;CC, =16. Haiinure yron mexnay miockoctsmu ABC u A DB .

Tunosble 3agaun no pazaenay «Tena Bpamenusi. Boruucienue 00bM0B M IJI0IIAIEH

NOBEPXHOCTEeN OCHOBHBIX FeOMeTPHYECKHUX TeD).

1.Bricora konyca paBHa 6 , a muamerp ocHoBanus — 16 . Haiigure o6pa3syroinyro KoHyca.
2. Tnonraas GOKOBOI MOBEPXHOCTH IMMHApa paBHa 217, a nuamerp ocHoBanust pasen 7 . Haiijure
BBICOTY LIMJIMH/IPA.
3. Okoio koHyca onucaHa cdepa (cdepa coIepKUT OKPYKHOCTh OCHOBAHHUSI KOHYCA U €r0 BEPIIUHY).
Llentp cepsl HaxoaUTCA B LIEHTpEe OCHOBaHMs KoHyca. OOpasyromas KoHyca paBHa 72 . Haiture
paauyc chepsl.
4. llap Bnucan B mwuHAp. [lnomans noBepxHocTu mapa pasHa 111. Halinute niomaab mosiHOM

MOBEPXHOCTU [IUITHH/IPA.
. o . 3

5. Cocyn, nmeroruit hopmy npaBuiIbHON TpeyronbHO# mpusmbl, Hammwin 2 300 em” Boas! v OTpy3uin

B BOJy JIETallb. [Ipy 3TOM ypOBEHb BOJbI MOAHSICA ¢ OTMETKH 25cM 10 ormetku 27 cm. Haiigure

o6beM netanu. OTBET BhIpasHTE By’ .

6. IIpaBuibHAs YeTHIpEXyrojibHAs MpHU3Ma OMMCaHa OKOJIO HMWJIMHAPA, PATUYC OCHOBAHHS W BBICOTA
KoTOporo paBHbl 1. Haliaure miomaab 60KOBOM MOBEPXHOCTH MPU3MBI.

7. OcHOBaHHEM MNPSAMON TPEYroJbHONW MPU3MBI CIYXKHUT MPSIMOYTOJIbHBIA TPEYrojJbHUK C KaTeTaMH

6 u 8, 6okoBoe pebpo paBHO S . Haiigure 06beM MPU3MBEIL.

8. Haiigure BpICOTY NMpaBUJIBHONW TPEYTOJbHON MUPaMUIbI, CTOPOHA OCHOBAaHHUS KOTOpPOW paBHa 2, a

00BEM paBeH \E )
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9.Konyc Bomcan B map. Pajuyc ocHOBaHMs KOHYca paBeH paauycy mapa. O0beM KoHyca paBeH © .
Haiigure o6beM mrapa.

10. B xy6 ¢ pebpom 3 Brmcan map. Haliaute 00beM 3TOro mapa, JeJeHHbI Ha 7T .

Tunosble 3aaa4u no pasaeay «Crepeomerpusn)

1. Ha nnockoct @ pnaubl ABe Toukn AU B. Caenare mMojlienb IJIOCKOCTH @ U JIBYX IUIOCKOCTEH
P uy, npoxomsamux yepe3 Touku AU B. M3o00pasute nMHMIO TepecedeHus: IUIOCKOCTEH Mexay

co0oif. Pa3nuynbl 11 3TN TUHUU?

2. Tloka3aTh Ha KapKacHOM MOJENHM MPaBWIBHON YETHIPEXYTOJIbHOM NHpaMuAbl M Kyba mapbl
CKPEILMBAIOIINXCS NPSIMBIX, apaJUIeNIbHBIX MPSAMbBIX, IepeceKarommxcs npsaMbeix. Crenarb yepTéx u
mokazarb o0Omme TOYKM peéOep M KaxXylMecs TOYKH IepeceYeHus. YOeAUThCs, 4YTO TIpH
COOTBETCTBYIOIIEM TOBOPOTE MOJIEIH CKPEIIUBAIOLINECS MPSAMBIE HE TIEPEeCeKalOTCS.

3. B34Th 5KkpaH U KapKacHble MOJENIU PA3IUYHBIX Tel: KyOa, nmupamuabl u T.a. OcBemias MOAeTH
napaieIbHBIMU JTy4aMy M TIOMEINasi epes] SKpaHoM, MOIYUUuTh UX TeHeBoe n300paxenne. OTBETUTH
Ha BOMPOCHI:

1. Kak n3o0pakaroTcsi BEpIIUHBI TEJ?

2. Kakoe Oynet nzo0Opaxxkenue pédep 3Tux ten?

3. Uto MOKHO cKa3aTh 00 U300paxeHUU napajieabHbIX pEdep Kyda?

4. Kak Hazmo pacnoyioKUTh MO OTHOLIEHWIO JIyded KyO, 4yTOObl OH M300pa3smics Ha JKpaHE B BHJIE
KBajgpara?

4. Cnenath MOZENb MapauIeTbHON MPOEKIIMH Ha TUIOCKOCTh: TOYKH; JIMHUH.

5. Cnenatb MOJEIb K TEOpEME O TPEX MEePIICHIUKYISApaXx.

6. CoenaTh MOJIENb IBYTPAHHOTO YTJIa M €r0 JIMHEHHOTO yra.

7. Jlana mopmenp mpsiMod mpu3mbl. CHenaTh COOTBETCTBYIOIIME W3MEpPEHUS M HaWTH YO MEXIy
JMArOHAJIBIO MPU3MBI U IIJIOCKOCTHIO OCHOBAHUSI.

8. Jlana Moieh paBUILHOM MupaMuibl. HaliTi (caennaTh COOTBETCTBYIOIINE U3MEPCHHS ):

1. yroa mexay 60KOBBIM peOpOM U OCHOBAaHUEM MTUPAMUJIBI,

2. IBYTpaHHBINA YToJ PU OCHOBAHUU;

3. ABYTrpaHHbIH yroi npu O0KOBOM pedpe.

9. CnenaTh U3 MPOBOJIOKK KOHTYPHI IIIOCKHUX GHUTYp, 4acThb AB mokpacuTh KpacHOHM Kpackoil. Pabora
COCTOHUT B CJENYIOUIEM: YKPEIUISIOT OCh B IIEHTPOOEKHOW MallMHE W NPUBOJAT €€ B JIBHIKEHUE,
TOTJ]a CTAHOBUTCS BUJIHO, 4YTO 4acTh AB 00pa3yeT moBepXHOCTh BpallleHUSI.

10. CI[CJ'IE[TL MOACIN KOM6I/IH3.I_II/II/I TCJI: HUWJIIMHAPA U IIPU3MBI.
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YcTHBIH onpoc (MPOIO0JIKHUTE MPeII0KEeHUE)
Tema « IIpuzma»
1. BoKOBBIE TPaHU PU3MBI SBISIIOTCA ... (NAPALLETOPAMMAMU).
2. BricoTa nipsiMoii mpu3Mel paBHa €€ ... (pedpy).
3. Bce BBICOTHI IPU3MEI ... (pasHbl).
4. ITpAMOYTOJIBHBIN MapajuieNienunesl, y KOTOporo Bce TpH U3MEPEHHS PaBHBI, €CTh ... (K)0).
5. IleprieHquKyIsAp, MPOBEICHHBIN U3 KaKOW-HUOYAh TOYKU OJHOTO OCHOBAHUS MPU3MBI K TUNIOCKOCTH
JIPYTOro, €CTh ... (8blcoma).
6. Eciiu 60koBbIE pebpa mpu3Mbl EPIEHIUKYISAPHBI K OCHOBAHUSIM, TO MPU3MA ... (NpAMAs).
7. Ecnu GokoBbIe pedpa mprU3Mbl He IEPICHIUKYIISPHBI K OCHOBAaHUSM, TO IPU3MA ... (HAKIOHHAS).
8. Ecimm B OCHOBaHMHM NPSMOW NPU3MBI JIKUT NPABUIBHBI MHOTOYTOJBHHK, TO TpU3Ma
(npasunvras).
9. OcHOBaHMsI IPU3MBI JIEXKAT B IJIOCKOCTSAX, KOTOPBIE ABISAIOTCA ... (HAPALIEIbHBIMUL).
10. OTpe30k, COeAMHSIONINN 1BE BEPIIMHBI, HE IPUHAJICKAIIUE OJTHON TPaHU, €CTh ... (OUA2OHAD).
Tema « [Tupamuga»
1. MHOrOrpaHHuK, y KOTOPOTO B OCHOBaHHHM HAXOAWUTCS MHOTOYTOJIbHUK, @ BCE OCTAJbHbIE TPaHU -
TPEYroJbHUKHU, UMEIOIIHE OOIIYI0 BEPIINHY HA3bIBACTCS ... (MUPAMUOOLL)
2. MHOTOYTOJIbHHK, JISKAIIUH B OCHOBAHUH MMUPAMUEI ... (OCHOBAHUE)
3. TpeyronbHHMKH, UMEIOLIME OOIIYI0 BEPIINHY U 00pa3yrouiie OOKOBYIO MOBEPXHOCTh MUPAMUJBI ...
(boxosvie epanu)
4. Touka pacroyio)keHHasi Ha BBICOTE€ MHMPAMMJIbl, KOTOpas MPOEKTUPYETCS Ha OCHOBAaHHE ATOMN
MAPAMUJIEI ... (8epUIUHA NUPAMUODL)
5. OTpe3oK, COeTUHSIONINMA BEPITUHY MUPAMHJIBI C BEPIIUHOW OCHOBAHUS ... (bOK0B0O€e pebpo)
6. Kakoe uncio rpaHeil y BOCbMUYT0JIbHOW upamMuibl? (9 epaneti)
7. Kakoe uncino pébep y mectuyronbHoil nupamuasl? (12 pebep)
8. Kakas ¢urypa HaxoguTcs B CEYEHUH ISTUYTOJIHHON MHPAMHIBI, €CIU CEYCHHE MapajuieIbHO
OCHOBAHUIO MUPAMUJIBI? (MAMUY20IbHUK)
9. Beicota 60k0BOi#1 rpan# ... (anogema)
10. Ileprienaukynsp, OMyIIEHHBIH W3 BEPIIMHBI NMHUPAMHUIbl HAa HIDKHEE OCHOBAHHE ... (8bicoma
nupamuowl)
Tema « Konyc»
1. Kakas ¢urypa noayyaercs B CEUYEHHMM KOHYcCa IUIOCKOCTBbIO, MPOXOASIIEH yepe3 och KoHyca?
(paerobedpeHublll mpeyeonbHUK)
2. Uro mpencrapisieT co00i cedeHne KOHyca TIOCKOCTRIO, MepeceKaromield Bce o0pa3yromue KoHyca?

(oaunc)
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3. Uro mpexacraBisier coO0l ceueHne KOHYca TUIOCKOCTBIO, MTPOXOJSINEH 4Yepe3 BEpIIMHY KoHyca?
(paerobedpeHtbill mpeyeoibHUK)
4. Kakast ¢urypa moiydaeTcsi B CEUEHHUU KOHYCa IUIOCKOCTBIO, MPOXOIAIICH MEPICHIUKYISIPHO OCU
Konyca? (kpye)
5. Kakas ¢urypa nomayyaeTcsi B CEUEHUH YCEYEHHOI'0 KOHYCa IJIOCKOCTBHIO, MPOXOAsIIel uepe3 och
Konyca? (mpaneyus)

Tunosbie 3agaun no pasjaeny «llpousBoanas»

1
1. MarepuasipHas TOYKA JIBHXKETCS MPSIMOIMHEHHO 110 3aKOHY X(t) = Ets —3t*+2t, rne
X —paccTosiHhE OT TOYKH OTCUETA B METPaX,  —BpeMs B CEKYHIaX, U3MEPEHHOE C Hayasa JABUKCHUS.
Haiigure ee ckopocts B (M/C) B MOMEHT BpeMeHu t =6 C.

2.Ilpsmas y =—4x—11, saBnsgercs KacaTelbHOU K TpaduKy GyHKIUN Y = x> +7 X* +7 x—6 . Haitgure

abcImcecy TOYKM KacaHMsl.

N |ﬂ|’ )| 3. Ha pucynke wu3obpaxen rpapuk (QyHKIHH
y=flx

1 f N __.-"[ y= f(X), OIpe/ICICHHOW Ha HHTEpBajie (—2;12).

] I 12 x| Haiinute cymmy To4yek dKCTpeMyMa  (DyHKIHH

/YT =t

4. Haiiyiute HanmMeHbIIee 3HaueHue GyHKIHN Y = X° — 27 X Ha OTpesKe [0 ; 4] .

x?+1

X

5. Haiigute Touky MUHUMYMa QYHKIIUH Yy = —
6. Haiiqure HanMeHbIee 3HaYeHUe QYHKIUU Y = (X + 3)2 (X + 5) — lua otpeske [—4 ; —l] :

7. Haiinute HauOosnpiiee 3HaueHne pyHkiuu Yy = 12C0S X + 6x/§ - X— 2\/§ - 7 + 6 Ha OTpe3Ke |:O ; %i| .

. 24 S5z
8. Haiimute HanMeHbIee 3HaueHue pyHKmu Y =5SIiN X+ — - X+ 6 Ha oTpe3ke {—? ;0.
V.4

9. Haitaure Touky MUHEMYMa GyHKIHE Y =+ X° —6X+11.
10. Haiigure nanGosnbinee 3Hayenne pyakuun T (X) =C0S2X—COS X .

Tecrosrlie 3axanus no reme «Illponssoanast M HHTErpa»
1.3anonHuTE IPOMYCKH B ONPE/IEICHUN
[Ipon3BoHOM pyHKIIMK HA3bIBAETCS OTHOILIEHUS byHKINH K

apryMeHTa, npu K HYJIIO.

2. TIpousBoanas Gpynkuuu SINX HMeET BUL:
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1) sinx; 2) —sinx; 3) —COSX; 4)COoS X .

3. CocraBuTh ypaBHEHHE KacaTeIbHON K KPUBOH Y = PR B TOUKEe X, =2.
+X

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4 BribepuTe Onpe/ieeHue HEOMTPEIEICHHOTO MHTErPaa;
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 uaTerpan Isinz X cOS xdX .
0

1)% 2) 0 3)%

V4
6.BerurcnuTe mHTErpa I CoS X dx .

-

Ilpakmuueckasn paboma «Bvluucnenue npou3eo0Hwvix»

1 11
x—25+gx14 __ii__
2sin*45x
2 4X2_L2 121 dax+2)
X
3 | 2x°—63x 13 | cos?3x
4 1 7x5+ 2% 14 1 (4+ X )(4-xE+6X)
> |1 4. 15 | (4-x)6-x
X
6 16
i;+5x4 7TX+6
X X—4
Tl 2x8 + x3x 17 3x
5—x3
8 | COS8X 18 x4+ 2
Jax-2
9 (7 +4x )3 19 e3—9x—12x3
10 20 5In4(x——2x5)
J13x° +3

IIpakTHyeckue 3aaa4u mo teme: «IIpon3BoaHasi, NpUMeHEeHHE HENPEPLIBHOCTH U

IMPOU3BOAHON»

1. Tlonb3ysich ompeielicHHEM HallIuTe MPOU3BOAHY0 QyHKIwn Y = f (X) B TOUKE X!

f(x)=x*+1, x,==-2
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2. llpoguddepennmpyiire pynknuo (X) = (X + 2)- sinx.

3 2
3. Haiimute nmpomMexxyTku HenpepbIBHOCTH QyHKImn (x) = % .
-X

2
X —3x—4S
x—4

4. Pemute HEpaBEHCTBO METO/I0M UHTEPBAJIOB 0.

5. Hanmure ypaBHEHHE KacaTelbHOM K rpaduky pynkuun y = f (X) B TOUKE (XO ; f (X0 ))
f(x)=sinx;x,=7.

6. Haiinure cKOpoCTh M yCKOPEHUE TOUKH B MOMEHT t, =4, eciu X(t) =t°-2t°+5.

7. Uccrnenyiite Ha Bo3pactanue u yosiBanue QyHkimio f (X) =X’ —4Xx.

8. Uccrenyiire Ha MakcuMyM U MUHEMYM (yHKIw0 f (X) =x%®-3x%.

9. Uccneyiite ¢ MOMOIIBIO TPOM3BOHON pyHKImMIO f (X) =-3x*—=x*-9x.

10. Haiinute HanboJbliice ¥ HaUMEHbIee 3HaueHHe GyHKIn T (X) =3x?=2x°.

Ycrublii onpoc no teme: «IlepBooOpa3Hasi U MHTErpan)
Bxoonasa uacme. Tabnuiia UHTETPAJIOB.
1. Copmynupyiite onpenenenre nepBooOpasHoil.
2. ChopmynupyiiTe mpHU3HAK NOCTOSHCTBA (DYHKIMM Ha 3aaHHOM npomexyrtke. Chopmynupyiite
OCHOBHOE CBOICTBO 1EepBOOOPa3HOM.
3. ChopmynupyiiTe mpaBuiIa HAXOKICHHS IEPBOOOPA3HBIX.
4. Kakyro ¢urypy Ha3bpIBalOT KpUBOJMHEMHON Tpameuuei? 3anumute (HOpMyily ISl BBIYMCICHUS
IJIOLIAI KPUBOJIMHENHON TpamnenyH.

5. O0BscHMTE, YyTO Takoe UHTerpai. 3anumute Gopmyny Herotona-Jleitbnuna.

TunoBble 3a1a4H 10 pasaeiny ((HQpBOOﬁpiBHaH U UHTErpamn

1. Nokaxwure, uto dpyrkmus Yy = f (X) SIBJISIETCS TIepBOOOpa3Hoit it pyHkmu Y = F (X) ;VXeR
f(x)=sin2x+3; F(x)=-0,5c052x+3.
2. Tnst pynkiun Yy = f (X) HaiiuTe nepBoodpasnyto y = F (X) , IPUHUMAIONIYIO 3a/laHHOE 3HAUYE€HUE

2
B IaHHOM Touke f (x) =x——i2 ; F(3)=5.
3 x
3. Haiingure o6muii Bua nepoodpasuoii aiust pyukuuu | (X) =X—10cos2X.

N N N 3. .
4. HaiiauTe 1I0Imaab KpUBOJUHEHHOMN Tpanennu, orpaHiueHHON uHusaMu Y = X7 ;Y =0; X=-2.
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3
dx
5. Beruucnure uHTETpan: I —_—.
S(x+10)
NuauBuayaabHoe JoMalllHee 3aJaHKe 10 TeMe «JJieMeHThbl KOMOUMHATOPUKH, CTATUCTHKHA U
TEOPUHU BePOSITHOCTEID)
Komounamopuka. Tema: Pewenue 3a0au na nepeoop eapuanmos.
Kapmouku - 3a0anusn
1. CkonpKO CyHIECTBYET pPa3jMYHBbIX YETHIPEX3HAYHBIX YHCEN, B 3AIMUCH KOTOPBIX HCIOIb3YIOTCS
TOJILKO YETHBIE TU(PHI.

2. Ilpu BcTpede KaxIplii U3 Jpy3eil moxkan aApyroMmy pyKy. CKOJBKO PYKOINOXKaTHi OBUIO CenaHo,
€CJIH JIpy3el ObLI0 yeTBepo?

3. Ucnons3ys mudper 0;2;4;6, cocraBpTe Bee BO3MOXKHBIE TPEX3HAUHbIE YHCIA, B KOTOPHIX LH(BPHI
HE TIOBTOPSIFOTCSI.

4. CKOJIBKO CYIIECTBYET Pa3IUYHbIX YETHIPEX3HAYHBIX YMCEJ, B 3aIMCH KOTOPBIX HCIOJB3YIOTCS BCE
U Gpbl, pa3INYHbL

5. Ilpu BcTpeue Kakablil M3 Jpy3el moxkan Apyromy pyky. CKOJIBKO pyKonoxaTHi ObLIO CENaHo,
ecIu Apy3ei ObUTO TATEpOo?

6. TlepeunciuTh Bce TpeX3HAYHBIE YMCNA, B 3aMHCH KOTOpHIX Hcromsdytorcs mudpsr 0;1;2 ) mpu
YCIIOBHH, YTO HU(PHI B YHCIAX MOTYT IIOBTOPSITHCA.

Tema: Pemenune npocreidmux KOMOMHATOPHBIX 33124

Kapmouku — 3a0anusn

1. Cobpanne u3 80 uenoBek BBHIOMpAET MPEACTABUTENS, CEKpETapst M 3—X UWICHOB PEIaKI[MOHHOM
KOMHUCCHH: CKOJIbKMMH CITIOCOOaMH MOXHO 3TO CAENaTh?

2. B copeBHOBaHuM y4acTBYIOT 12 komaHI. CKOJBKO CYIIECTBYET BapHaHTOB paclpeleeHus
npu30BsIX (1, 2, 3) mect?

3. CKOJILKUMH CIIOCO0aMK 6 YeIOBEK MOTYT CeCTh Ha b cTynbeB?

4. CKOJNBKHUMH CHOCO0aMH MOXKHO CJieJaTh TPEXIBETHBIA (priar ¢ TOPU3OHTAIBHBIMH TOJIOCAMHU
OJIMHAKOBOI IIMPHUHBI, €CJIM UMEETCS MaTepus IIECTU Pa3IMUHbIX I[BETOB?

5. Ha jgocke 3amucanbl / CYIIECTBUTENBHBIX, D TJIArojoB U 2 NpuiaraTeibHbIX. [ npemiokeHus
HY>KHO BBIOpaTh MO OJHOMY CJIOBY Ka)KJOW M3 3TUX YacTei peun. CKOJIBKUMH CIIOCOOaMU 3TO MOXKHO
caenarb?

IIpakTHyeckue 3a1a4u o TeMe: Pemenue npocreiimmx KOMOMHATOPHBIX 32124 ¢ IPUMEHEHHEM

¢opmya coueraHus
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1. I3 Tpex MHXEHEPOB U JIEBSITH SKOHOMHCTOB JIOJDKHA OBITH COCTAaBICHA KOMUCCHUS M3 [ HYETOBEK.
CKOJNBKMMH CHIOCO0AaMH MOJKET OBITh COCTaBJIEHA KOMHCCHSA, €CIM B HeE JOJDKEH BXOIUTH OJWH

WHXXEHED.
2. CKOJIBKMMH CIIOCOOAMH MOXKHO BBIOPaTh S OTKPBITOK U3 11 OTKPHITOK?

3. B kopsune nexar 8 Oenbix mapoB U 6 uepHbIX. CKOJILKUMH CIIOCO0aMH MOYKHO J0CTaTh U3 JTOM

KOp3UHBl 2 OenbIX mapau 2 4YepHbIX?

4. B maxmMaTHOM KpyXKe 3aHuMarorcs 16 ugenoBek. CKOIBKMME CIIOCOOaMU TPEHEP MOXKET BHIOpATh

U3 HUX JUIS IPEACTOSALIEr0 TypHUpa KOMaHy U3 4 4enoBek?

5. [lepeunciuTh BCe TPeX3HAYHbIE YHCIA, B 3alUCH KOTOphIX ucronb3yores mudps 0;1;2 . Iupper

MOTYT IIOBTOPATHCA.

6. CKOJBKO CYIIECTBYET pAa3JIMYHBIX YETHIPEX3HAYHBIX YHMCEN, B 3alUCH KOTOPHIX BCE LHUQPHI

pa3JINYHBI.

9.2. OueHo4yHble MaTepUAJIbI JIs1 IPOMEKYTOUYHOI aTTecTalluu

dopma IpoBEAEHUS TPOMEXKYTOUYHOM aTTecTaluu MO JUCLUIUIMHE: KOHTpoJbpHas padota (1
ceMecTp), 9K3aMeH (2 cemecTp). Bua nmpoMexxyTo4HOH aTTecTanuy - IO HAKOMUTEIbHOMY PEUTHHTY
WA TECTHPOBAHHE.

YcTHO-IMCbMEHHass (opMa M0 3K3aMEHAllMOHHBIM OWjeTaM Mpearnojaraercs, Kak IpaBuio,
IUIS CIJaYM AKaIeMHYECKOH 3a10JDKCHHOCTH.

IIpumepHbIii BApHAHT KOHTPOJILHOI padoTsl (1 cemecTp)

[IpuBennTe MHOTOWIEH K IPUBEACHHOMY BBUY
1) (2x+y) + (3x +Y)

2) (2x° +y* +7+2) + (5x° + 2y°)

3) (1 +y+2%) + (¢ =27

Pemnre ypaBHeHME

4) 10x*+5x-1=0

5) (x+1)% +2(x+1)-1=0

6) sin(x)-cos(x)=0

7) sin’(x)+ sin(x)-2=0

8) Haiinute Bce TOUKM HA €IUHUYHON OKPYXHOCTH, YIOBIECTBOPSIOIINE YCIOBHIO:
X>0.5

Y>0.5
21 21m 341 161
9) Onpenenute KOOPAUHATHI TOUEK: =7 3 1

[Toctpoiite rpadux GyHKINU:
10) y:23in(x+§)+1
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. s
11)y = {sm(x + 2) +1;x>0
tg(x);x <0
Haiinure nmpenen GyHkmmu:

12) limx—>oo 10x+5

20x—-10
13)lim, o0

10(20x+5)
5(10x—10)
. 10x3+5
14)lim —_—
limy, 20x3-10
. 10x°4+10x5410x*+10x3+x102410
15)lim,_

20x6—20x5+20x%+20x3+20

Hepeqenb BOITPOCOB JIJIA 3alaHUS HpOMe)KyTOqHOﬁ aTTeCTallumn

Brrunciaure. V49 - 189

Bapuanmor omeemos.

1)3 2)9 3) 11 4) 21
7 2

[IpencraBpTe B BUJIE CTEIICHH BhIpakeHue 6 ° 63 .

BapuaHmbl omeenioes.

7
1)1° 2) 62 3) 2% 4) 67

Iogl(43)
Hatinute 3HaueHne BhIpakeHUS (gj °

BapuaHmbl omeenioes.

1) % 2) 64 3) 4 4) Y4

HaiiauTe obnacts onpenenenus pynkuuu | (X) =log, (Xz —5X).

BapuaHmbl omeemaoe.

1) (—0;0)U(5;+0) 2)[0;5] 3) (0;5) 4) (—o0;0]U[5;+0)

Harigure 19 o, ecn sinoz:i Hu £<a<7z.
17 2
Bapuanmur omseemos.
1 1
1)42)-43) =4) —=
)42)-43) 4 4) =
V4 3
Pemnre ypaBHeHME COS(X - Zj = 7 .
Bapuanmur omeemos.
1) ziz+27rn,neZ 2) —£i£+27r,nez
4 6 4 3

3) —zi£+27rn,nez 4) Zinr27r,neZ
4 6 4 3

1-x
125
YKaKuTe MHOKECTBO BCEX pCeIICHUN HCPABCHCTBA (gj < E .

BapuaHmbz omeenioe.

1) (-22)  2) (—0-2)U(240)  3)[-2;2] 4) (—o0;—2]W[2;+0)
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3.

Pemmre ypasHenue logg (X —3)

BapuaHmbl omeemoes.
1)122 2) 240 3) 128 4) 246

257 ) T T
Beruuciure €OS| ——— |+SIN| —— |-COS| —— |.
3 12 12

Pemmte ypaBHenue +/3+X—-1=X.
Pemte ypapuenne 3% —24-3*-81=0.

Pemmmte ypaBHeHne Sin’ X+ 4sin X-cos x—5c0s> x=0.

—X

Haiinure Hanbomnbiiee 3naueHune Gyakmuu f (X) = (x — 2)2 e " Ha oTpe3Kke [0;5]

a) 0 0)4 B)2 1) e%

. . . V4
Haiigure koa¢ddunmenT HakIoHa KacaTenbHOM K rpaguKky pyHKIMH Y =SiN X + COS X B TOUKE X = 5

a)l 6) 0 B)-1 r) 2

_48
Haiigute 3HaueHUE BhIpasKEHUS (2 . {‘/32 . 3/2 -3. 3/ 2- 4‘/5 ) )

Haiinure nponsBoanyro pyHKIuM g(x) = 2x — 3:
a)2x;06)—1;8)2.

Haiinure npousBoanyto gpynkiuu f(x) = 3x? - 6X:
a)6;0)3x—-6;B)6x—6.

Haiinurte npousBoanyro gpynkuuu f(x) = (3 — 4x)*:
a) 3(3 — 4x)?; 6) — 12(3 — 4x)%; B) 9(3 — 4x)? .

Haiigure npousBoanyo pynkuuu f(x) = T 411

21x"

1 Ix
a) 23 ; 6) = ;B) 2 "t

x+2
|

—=z0
Pemmre MeT010M MHTEPBAJIOB HEPABEHCTBO +-1° !
a) l- GC“:-_"IL.'I|:+GC"I; 6) l- GC“:-_"lL.'I |:H?C"I; B) |- _-':I| )
o o o _ .3 1.
Haiigure yrioBoit koo duiueHT kacareabHON K rpaduky GyHKINK y = X B Touke ¢ adcuuccoi xo= 1:

a)3;0)1;B)6.
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YcranoBure, kakue U3 qaHHbIX Qynkumii Fq, Fy, F3, Fa, Fs, Fg siBsitoTcs mepBooOpasHbIME 1715

KOuu T Ha R, eciini Fq1(X) = X7, Fa(X :.:1
VH fua R F ‘F T

Fa() = 332 Fa(X) = T+ 2, Fs(X) = 3 — 7, Fe(X) =x* + 5, f(x) = ¢ (2 6.):
a)FzI/IF4;6)Fj_I/IF6;B)F3HF5.

Haiinure o6muii Bua mepBooOpasHbIX i QYHKIUH Y = 3x% +2x (16.):

a)6x+2+C;6) X +x°+C;B) X +x°+C.

1
Haiinure oOumii Bu nepBooOpa3HbIX Uit GYyHKINHU Y = c0s2X (2 0.):

1 1
a) - sinix + C; 6) 3sinx + C ; B) 3sin3x + C .

HaiinuTe oOumii Buj mepBooOpa3HbIX i PYHKIUU y = — =in 3x (2 0.):
a) ctg3x + C; 6) —3ctg3x + C; B) 9ctg3x + C .

Haiigure o6t Bua nepBooOpaszHbIX it PyHKIUK y = 2(2X + 5)%(26.):

2 1
a) 5(2x +5)°+C;6)5(2x +5)° + C ; B) 8(2x + 5)° + C.

2
BhIumciMTe MHTErpa || 0_ de (16.):
a)l;0)2;B)4.

Vs
Buruncnute unterpan [ £ sin (x)dx
a)—1;06)0;B) 1.
Pemure HepaBeHCTBO. B 0TBeTe yka)kuTe KOJTUYECTBO LENIbIX PELICHUI:

IogOJ(x—kz)<O

J5—4x—x*

1
o -5 T
Haiigute Bce Lieable KOpHU YpaBHCHUSA 9- X2 2.cos| —-3* [=0.
P 2

x%2—4x+23
[TocuuraTs ipeaen GyHkIUU F(X):—m MIPHU X CTPEMSAIIEMCS] K OECKOHEUHOCTH.

x2—-2x—

16m

OHpe[[CHI/ITC KOOpI[I/IHaTBI TOUYCK: T
s

2
OHp CACIIUTC KOOPANHATHI TOYCK:

21m
OHpe,Z[CJ'II/ITC KOOpAUHATBI TOYCK: T
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341
Onpenenme KOOpAUHAThI TOYCK: T

Haiinure nmpenen GyHkumu:
im 10x +5
x—00 20x — 10
Haiigure npenen pyHkmmm:
10(20x +5)
x5 5(10x — 10)
Haiinure nmpeaen GyHkmuu:
. 10x3 + 5
x—00 20x3 — 10
Uepes BeplIMHY MPSMOTO yIJia paBHOOEAPEHHOTO MPSMOYTOJIBLHOTO TPEYrOJIbHUKA ABC MpoBeIeHa

npsamas CM, nepneHauKyJispHas ero miockoctu. Haiigure paccrosinue oT Touku M nonpsiMoiAB,
eciiu AC=4cm, CM= 2\/7_ CM.
B npaBuibHOM YETHIPEXYTrONBHOM MNUPAMHJIE SABCD rouka0O - LEHTP OCHOBaHUA, S —

BepmHa, SA=10, BD=16. Haiinure nnuny oTpeska SO.

OpHOpOHBIN Iap AMaMeTPOM 2 ¢M BecuT 16 rpammoB. CKOJIBKO BECUT LIAp JUAMETPOM 4 cM,
M3TOTOBJIEHHBIN U3 TOTO € Marepuaa’?
18.12°.8?
24°.6°
Beruncnure

6.-28-9.2043.2%
Brruucnure 4.2 +4.2%-8.2"

2y 1
Beruucmurs 3¢ T = —

27
[Tap Brincan B myunHp. [momane mosepxHoctr mapa pasHa 111. Halinure miomans noiHOR
MTOBEPXHOCTHU IMIUHIPA.
Konyc Briucan B map. Pajnyc ocHOBaHHs KOHYyca paBeH paanycy mapa. OobeM KoHyca paBeH 6 .
Haiigure o6beM mrapa.
Co6panue u3 80 genoBek BHIOMpPAET NPEACTABUTENS, CEKPETAPSA U 3 — X WIEHOB PEIAKIIMOHHOM

KOMMCCHH; CKOJIBKUMH CIIOCO0aMM MOKHO 3TO CIIEIaTh?
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BricoTa konyca paBHa 6 , a quamerp ocHoBanus — 16 . Haiijure 0Opasyromnyro KoHyca.

© ©® N o O

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

24,

Ilepeyens BOpPOCOB U 3alaHui /11 NOATOTOBKH K JK3aMeHY:
Beckoneuno yOsiBaromas reomeTpudeckas nporpeccus. Dopmyna cymmbl
0eCcKOHEYHO-yObIBaIOIIEeH reOMETPUUECKON TPOrPeccCUu

Apudmerndeckuii KOpeHb HaTypanbHOU cTernenn. CBONCTBA
apu(pMeTHYECKOT0 KOPHS HATYPAITLHOU CTEIECHHU.

CreneHb ¢ panrOHAJIBHBIM IIOKa3aTCICM. CBoiicTBa CTEICHH C
palrOHAJIBHBIM ITIOKA3aTCICM.

CrerneHs ¢ IeHCTBUTEIBHBIM MOKa3areiieM. CBOICTBA CTEEHH C
JIEACTBUTENILHBIM ITOKA3ATEIIEM.

CreneHp ¢ pallMOHAJIbHBIM U IEWCTBUTEIbHBIM IIOKA3aTEIIEM.

CrenenHas ¢yHkuus, ee cBoicTBa. I'paduk creneHHON QyHKIUY.
PaBHOCHIIbHBIE YpaBHEHMSI 1 HEPABEHCTBA

[TokazarenbHas ¢pyHKIHA, €€ cBoiicTBa. [ padmk mokasareabHON QYHKITUH.

OnpeneneHI/Ie IMOKa3aTCJIbHOT'O YPAaBHCHUSI.

. Jlorapudwmel. [lonsrue morapudma.
11.
12.

CaoticTBa Jiorapu(MoB.

Jlorapudmmueckas Gynkuus. CBoHCTBa J0orapupMHUUECKOi (HyHKIIHH.
I'paduk norapudmudeckoit GyHKIIHH.

Jlorapudmuueckue ypaBHeHHs. MeTobl peleH st JorapupMHUECKUX
YPAaBHEHUM.

Jlorapudmuueckrue HepaBeHCTBA.
KommniekcHbie yucia.

Pannannas mepa yria. [IoBOpOT TOUKM BOKPYT Hadajla KOOPAHUHAT.
Koopaunats! Touku okpyxHocTd. OnpeeneHue cunyca, KOCuHyca u
TaHIeHCa yIJa.

3Haku CHHYC4, KOCMHYCa W TAHI'CHCA YTJIA. 3aBUCHMOCTD MCKAY
CHUHYCOM, KOCUHYCOM U TAHI'CHCOM OJJHOI'O U TOTI'O K€ yTJia.

Tpuronomerprueckue ToxaecTa. Crioco0bl JOKa3aTesbCTBA TOK/IECTB.
IIpeoOpa3oBaHue TOXKIECTB.

CuHyC, KOCUHYC M TAHT€HC YTII0B. @OPMYIIBI CIIOKEHHUS.
Cunyc, KOCUHYC Y TaHT€HC IBOMHOTO yriia. @OpMyIibl IBOMHOrO yria.

CuHyC, KOCUHYC U TaHT€HC MOJOBUHHOTO yria. ®opmyibl npuBeaeHus.
Cymma 1 pazHOCTb cuHYCOB. CymMMa M pa3HOCTb KOCHHYCOB.

Perienue TpUroHOMETpHUECKUX YPaBHEHUN CBOJSAIINXCS, K KBaJPaTHBIM,
3aMeHa ePEMEHHBIX.

VYpaBuenue asinx+bcosx=0. YpaBHeHHsI, pelIaeMble pa3ioKeHHUEM JIEBOM
YaCTH Ha MHOXKHTEJIH.

TpuroHomeTpruyeckoe HEPaBEHCTBO. AJITOPUTM perieHus. Pemenue
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30.
31.
32.

33.
34.
35.
36.
37.
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TPUTOHOMETPUYECKHX HEPABEHCTB PA3IUYHBIMU CIIOCOOAMH.

OO0nacTh ornpeeseHUs] © MHOXKECTBO 3HAUCHUH TPUTOHOMETPUYECKHUX
¢ynkuuid. YeTHOCTh, HEYETHOCTD, IEPHOANYHOCTH TPUTOHOMETPHUYECKUX

byHKIHA.
CBoiicTBa GyHKIIUN Y=COSX H €€ rpaduk.

CoiicTBa ¢pyHkuuu y=sinx u ee rpapuk. CBoiicTBa QyHKINHU Yy=tgX U ee
rpaduxk.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIHH.

[Tpenmet crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopsie cienctaust
13 aKCUOM

[TapaniensHbie MpsiMbIe B TPOCTPAHCTBE
[TapannenbHOCTDb MPSIMOM U TNIOCKOCTH

CxkpemuBaromuecs npsmMble. YTIIbl ¢ COHAIIPaBICHHBIMU CTOPOHAMH. YTOJI
MEXIy NPSIMBIMU.

[TapamnenpHOCTB MI0cKOCTER. CBOMCTBA MapaIeIbHBIX INIOCKOCTEH.
Terpasap.

[Tapayenenunesn.

3aayy Ha NOCTPOCHUE CEUECHUH.

CaoiicTBa napajuiesienunea.

IlepnenquKymsipHbIC IPSIMBIE B IPOCTPAHCTBE.

IIpu3Hak NeprneHaUKYIIPHOCTH IPSIMOU U MJIOCKOCTH.

Teopema 0 psIMOI, TEPIIEHAUKYIISIPHON K TUNIOCKOCTH.

PaccrosiHME OT TOUKM 10 TWIOCKOCTH. TeopeMa 0 Tpex NepHeHANKYIIIpax.
Yrois Mexay NpsAMOH U IUIOCKOCTBIO

JIByrpaHHBIi yrou

IIpu3Hak nepneHANKyIIPHOCTH ABYX IIIOCKOCTEM.

. [IpAMOyTONBHBIN NTapajuIeIenuIe]

[ToHsiTHE MHOTOTpaHHUKA

ITpu3ma. [1momane MOBEpXHOCTH NMPU3MBI

ITupamuna

IIpaBunpHas nupamua. Pemenue 3anad.

VYceuennas nupamuaa. [lnomans noOBEpXHOCTH YCEUEHHON TUPAMHU/IBI.
. Cummetpus B npoctpaHcTBe. [loHATHE NPaBUIBHOIO MHOTOTPaHHUKA.

. [TonsiTue BekTOopa B mpocTpaHcTBe CII0)KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHe BeKkTopa Ha 4Mcio. [loHsATME KOMIalaHapHBIX BEKTOPOB.
Pa3noxxeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJI MEXAY BeKTopamu. CKaJsipHOE
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Mpou3BeieHne BeKTOpoB. OCHOBHBIE CBOICTBA CKaJISIPHOTO MPOU3BEACHHUS.
Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMHU

[Tonstue numuuapa. [nomans MoBepXHOCTH IUITUHIPA

[Tonsitue konyca. [lmonaae MOBEpXHOCTH KOHYCA. Y CEYEHHBINH KOHYC.
[Inouianp MOBEPXHOCTH YCEYEHHOIO KOHYCA.

[Tonstue cheprl. YpaBaenue chepsl. BzanMHoe pacnonoskeHue cepsl u
IUTOCKOCTH.

[Tonsitre mapa. [lnomans cheps! u mapa. Pemenne 3amad.
O0beM mpsamoii ipu3Mbl. O0beM HAKIIOHHON TIPU3MBI.
O6bem mumHapa. O0beM MUpaMuIbI

O6bem konyca. O0beM Hapa.

O0BeM IapoBOro CErMeHTa, IAPOBOTO CIIOS U IIIAPOBOTO CEKTOPA.
[Tnomane chepor

Omnepanuu HaJ MHOXKecTBaMU. MHOXeCTBa M OTHOIICHUSI.
DneMeHTbl KOMOMHATOPUKH
OcHoBHble noHATHS Teopur rpagos. [epesbs. Ceru. [lomtocHbie rpadsbl.

[Ipenen pynkuuu B Touke. Brruucienue npenena gynkuun. Yucno €.
3ameuatenbHble npeaensl. [Ipenen Gpynkunn Ha 6eCKOHEYHOCTH.

[Ipenensr qpoOHO-paIMOHATBHBIX ()YHKIIHHA.

HenpepriBHocTh QyHkimu. Touku paspeiBa pyHkunu. Knaccuduxanms
TOYEK pa3pbiBa QYHKIUUA. ACUMOTOTHI.

[IpousBonHas (pu3ndeckuii, reOMETPHUUECKUA, SJKOHOMUYECKUIN CMBICI).
[IpaBuna quddepeHunpoBanusl.
JuddepenurpoBanue cia0xHOH 1 00paTHON QYHKIIMH.

[Tpon3BoHas TPUTOHOMETPUUECKUX (PYHKIIHIA, TorapudMudeckoit
(GyHKIMH, TOKA3aTEIbHOW U OOpAaTHBIX TPUTOHOMETPUYECKUX (PYHKIUH,
CTETIEHHON (YHKIIMH.

[Ipon3BoHas BTOPOro Nopsiika U €€ MEXaHUYECKUIN CMBICI
[Tpunoxenue NpOU3BOTHOMN ISl UCCIIEOBAHUHN (YHKIIHIA.
Bospacranne (yosiBanue) QyHKIIUNA. Y9aCTKH MOHOTOHHOCTH ()YHKIIHH.

JlokanbHbIiil 3kcTpeMyM. [IepBoe 1 BTOpO€ TI0CTaTOYHBIE YCIOBUS
JKCTpEMYyMa.

Hanpasnenue Beinykioctu rpaduka pynxnun. Touku neperuda rpaduxa
¢bysakuu. HeobxoanMoe u 1ocTaTouHOE YCIIOBUS Meperuoa.

[Toctpoenue rpagukoB QyHKIMH.

Brruucnenue nuddepennuana GyHKIIN
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79. Berunciienne nmpuOIMKEHHOTO YHCIIOBOTO 3HaYeHUs (QyHKIHH. DOpMyITsl
TUTST IPUOTMYKEHHBIX BHIYUCIICHUH.

80. OcHoBHBIE (hopMyIbl HHTETpUpOBaHus. HemocpeacTsenHoe
MHTErPHUPOBaHKE

81. 'eomeTprueckoe NpUIOKEHUE HEOTPEACTEHHOTO HHTETpaIa.

82. ®dusnyeckue NpUI0KEHHUs HEONPEAEIEHHOTO HHTErpasa

83. HMHrerpupoBaHne METOIOM 3aMEHBI IEPEMEHHOM

84. WNuTterpupoBaHue Mo 4acTsiM

85. MHTerpupoBaHne HEKOTOPHIX TPUTOHOMETPUIECKUX (DYHKITUHA

86. OnpenenéHHbIN HHTETPAT U €r0 HEMTOCPEICTBEHHOE BHIYMCIICHUE

87. Boruucnenue onpeaenéHHOro HHTErpaia METO0M 3aMEHbI IIEPEMEHHBIX
88. MHuTerpupoBaHue 1o 4acTsM B ONPEAEIEHHOM HHTETpaie

89. [NpubmmKkEHHOE BHIYHCIICHUE ONPEACIEHHBIX HHTETPAIOB

90. IIpumeHneHue onpeIeIEHHBIX HHTETPATIOB K BEIYHCIICHUIO PA3IMYHBIX
BennuuH. [Inomane miockoit purypsr.

IIpuMepHBIiH TeCT I NPOMEKYTOYHOM aTTecTauuu (IK3aMeHa)

Haiigute xoaddunueHT HakjIoHa KacaTelbHOM K rpaduky (QyHKOHH Y =SINX+COSX B TOYKE

X==.
2
a)l 6) 0 B)-1 r) 2
O6bem mnpoaykmuu u (ycia.ed.) Iiexa B TeYeHHE padodero MHS MPEACTABISIET (PYHKIUIO

U=-t*>—5t” + 75t + 425, rae t Bpemsa (4.). HaiiTu NpoM3BOAMTENHHOCTH TPyJa uyepes 2 yaca
nocje Havaja paboThl.

a)547 en/u  6) 22 en/u B) 43 en/u r) 425

VKa)uTe TOUKH dKCTpeMyma GyHkmmn y = X(x —1)°
1 1
a) 0 ml 6)0u 2 B) TOYeK dKcTpeMyma HeT T1)0wu 7
Haiizute Hanbospiee 3Hauerue Gynkmmn f(x) =(x —2)°e™ ua orpeske [05]
9
a) 0 0) 4 B) 2 T)—
e
OyHKIUA Y = x(x - 1)3 BBIITYKJIA BBEPX IIPU X E€ .........

a) 6;1) 6) (—oo;%ju(l;oo) B) G;lj r) (—oo;%ju(l;oo)

3-4x

VYkaxute acUMITOTHI rpaduKa QyHKIUN Y = 715
+ oX
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a)x=E y—E 6)x—g y—ﬂ 13)x——z y——E r)x=-E y—E
4° 7 2 5° 5 5’ 5 47 2
7. Haiitu unrerpan I 4e?**1dx
a) 4e” +C 6) 2> +C B) 2" 4+ C r) 8" +C
8. Haiitu unTerpan I x In xdx
2 2 2 2 2 2
X tic 6 tic »Xmx-Xic nXnx+X4c
2 X 2 X 2 4 2 4

8
9. BeruncnuTe HHTETpAT j(\/ZX + i/;}jx

0

10. Haiiti mmommas GUrypsl, orpanuueHHoi rpadukamu GyHkimi Y =X —2X+3,y =3x -1
1
a) 4.5e0. 6) 9e0. B) ZE ed.” T1)3e0.”
11. CtouMoCTb IepeBO3KM OJTHOM TOHHBI TPy3a HA OJMH KHJIOMETp (Tapud MEpEeBO3KH) 3a1aCTCs
. 10 .
¢bynknuei f(X) = Y (men. en./km). Onpenenure 3aTpaThl Ha MEPEBO3KY OJHOM TOHHBI TPy3a
X+

Ha paccTossHne20 KM.
12. UrpanbHbliii KyOuK 6pocaercs oauH pa3. Toraa, BeposITHOCTh TOTO, YTO Ha BEPXHEH rpaHu

BBIIIAACT 4 O4YKa, paBHa...

a)2 6)1 ) 0,1 )1
‘ = 5) 0, n =
3 4 6

13. BeposTHOCTB TOT0, YTO CTYJIEHT CAACT HAa OTJIMYHO» NEePBbIi sk3aMeH paBHa 0,5, Bropoii — 0,4.

Torma BEPOATHOCTD TOT'O, UTO CTYACHT CAACT HA KOTJIUYIHO» obarkzamena paBHa...

a) 0,9 6) 0,3 B) 0,2 r) 0,15
14. luckpetHas ciyyaiiHas BeJIMUMHa X UMEET 3aKOH pacIipe/ieIeHUs] BEpOSITHOCTEH:
X|-1| 2
P|103]|0,7

Torna matematuueckoe oxuaanue M(X) 3Toii ciry4aifHON BEIMYUHBI PaBHO. . .

a) 0,4 6) 1,7 B) 1 r) 1,1



