BroxeTHoe mpodeccuoHanbHOE 00pa30BaTENbHOE YUPEXKICHHE
XaHThI-MaHCHICKOT0 aBTOHOMHOT'O OKpyra — FOrpel
«Cypryrckuil Kouiemk pycckoil KyapTypsl UM. A. C. 3HaMEHCKOTo»

PaccmoTpeno Ha 3acenanuu Yr1Bepxaeno [legarornueckum  BBejeHo B elicTBUE
MPEAMETHO-LIMKIIOBOM KOMUCCUHU COBETOM [Tpukazom
(U3UKO-MaTEMATHIECKUX [IpoTokon oT «21» utons 2023r
JTUCITUTUIVH U PeKOMEHI0BAaHO ot «20» uronsa 2023r. Ne 09/04-O/1-163

K YTBEPKICHHIO Ne 09/04-TIT1C-4

IIpoTokon

orT «19» nrous 2023r. Ne 5

PABOYAS ITIPOI'PAMMA
[Ipenmera O/1.01.05 MatemaTuka (6a30BbIil yPOBEHB)
HHJIEKC HaMMEHOBaHUE Yy4eOHOro mpeamera
JUTS CIICIUAIBHOCTH 51.02.01 HapoaHoe Xym0KeCTBEHHOE TBOPYECTBO (TI0
BHUIaM)
KO HaMMCHOBAHHUC

HaMMeHOBaHue nukia O6meo0pa3zoBaTeNbHbI yUeOHbBIN UK

(cormacHo yueOHOMY IIaHy)

Kiace (kypce): 1 kypce

O6mwem pabdoueit nporpammsl — 120 yaca
B tom uncne:

- IeKIUU ¥ ypoku — 114 gacos

- POMEXYTOYHAS aTTecTarus — 6 9acoB

<DopMa HpOMCXCYTOQHOﬁ aTTeCTallnuu — 3K3aMCH, 2 CEMCCTP

Pa3zpaboTunk (cocraButens): Cruiia O.B. mpenomaBaTens MaTeMaTHKH,

r. Cypryt

Moanucax: Kobuesa AHHa AHaTonbesHa
DN: C=RU, S=XaHTbl-MaHcuickuit 2 0 23
aBTOHOMHBbIV OKpyr - KOrpa, T=[upekTop,
O="BIO[PKETHOE
NPO®ECCUMOHANBHOE
OBPASOBATEJIbHOE YYPEXAEHVE
XAHTbI-MAHCUNCKOrO
ABTOHOMHOIO OKPYTA - tOrPbl ™
CYPTYTCKWUWM KONMNEK PYCCKOW
KYNIbTYPbI M. A.C. 3HAMEHCKOIo™™,
CHWNC=07854168402,
WMNHH=860213823200,
E=ork-hmao@mail.ru, G=AHHa
AHaTonbeBHa, SN=KobueBa,
CN=Kobuesa AHHa AHaTonbeBHa
MecTtononoxeHue: Cypryt

[Oara: 2023-11-22 10:35:42



COJEPXAHUE

1. ITACIIOPT ITPOT'PAMMBI

2. CTPYKTYPA U COAEPX)XAHUE ITPOI'PAMMBI

3 YCJIOBMA PEAJIM3ALIMN [TPOI'PAMMBI

4. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUNS ITPOI'PAMMBI

11

29

30



1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBeHb)
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbel B cootBeTcTBUM ¢ DPI'OC no cnenumansHoctn CIIO 51.02.01 Hapoanoe
XYyJ0’)KECTBEHHOE TBOPUECTBO (I10 BUIaM)

1.2. MecTo npeamera B cTpykrype IIIICC3
[Ipenmer saBnsercs yactbio OOIIE00pa30BaTEIHLHOIO YUEOHOTO [IUKIIA

1.3. lesn 1 3aga4m yyeOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHS y4eOHOro
npeaMeTa:

N3yuenne npeametHoi obnactu "MaTtemaTuka 1 nH(GOpMATUKA" TOHKHO 00ECIICUNTH!
c(OPMHPOBAHHOCTh MPEJICTABICHUNA O COLUAIBHBIX, KYIBTYPHBIX M HCTOPHYECKUX (haKTOpax
CTaHOBJICHUS MAaTeMaTHKH © HHGOPMATHKH;, CHOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO,
QITOPUTMUYECKOTO M MAaTEMaTHYECKOI'0 MBILIUIEHUS; COPMHUPOBAHHOCTh YMEHUN HPUMEHSTH
MIOJTyYCHHBIC 3HAHUS MPH PEIICHUH Pa3IM4YHBIX 331ad; C(OPMHPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK YacTH OOILIeuelOBEUYeCKOM KyNbTyphbl, YHHUBEPCAJIbHOM S3bIKE HAYKH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh PEAlIbHbIE MPOLIECCHI U SABJICHUS.

Coneprxanue nporpammsl «MaremaTika» HaIlpaBJI€HO Ha IOCTH)KEHUE CIAESIYIOIUX LeNIeH:

* o0ecrieyeHne c(HOPMHUPOBAHHOCTH TPEACTABICHUH O COLMAIBHBIX, KYIBTYpHBIX |
UCTOPUYECKHUX (aKTOpax CTAaHOBJICHUS MaTEeMaTHKU;

* oOecrieueHre CGHOPMUPOBAHHOCTH JIOTMYECKOIO, aJrOPUTMUYECKOTO U MaTeMaTUYECKOTO
MBILICHUS,

* obecrieyeHre cHOPMUPOBAHHOCTH YMEHHUI NMPUMEHSTH IOJYYEHHbIE 3HAHMS MPH PEIIEHUU
pa3INYHbIX 337a4;

* oOecrnieueHre  CHOPMUPOBAHHOCTH  TPEACTABICHHUH O  MaTeMaTHKe KaKk  4acTu
00111e4eNIOBeYECKON KYNIbTYphl, YHUBEPCAIBHOM S3bIKE HAyKH, IO3BOJIIOLIEM OIUCHIBATh M
U3y4aTh peasibHbIE MIPOLIECCH] U SBICHUS

OcBoenne cozepkanus npeaMera «MareMaTHKa» HaOpaBiIeHO HAa JOCTH)KEHUE CTy/EHTaMU
CJICAYIOUIMX PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl yueOHOTo mpenMera «MaremaTuka
XapaKTepU3YIOTCS:

I'paxxaHckoe BOCIUTaHUE:

c(OPMUPOBAHHOCTBIO TPAKIAHCKON MO3UIMU O0Oydarollerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHUICKOro OOIIECTBa, MPEICTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpoIenyp TpakJaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCHCTBOBaTh C COIMAJbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX PYHKIMSIMHU U Ha3HAYCHHEM.

IlaTproTHYECKOE BOCIUTAHUE:!

c(OPMUPOBAHHOCTHIO POCCUICKOM IpaskJaHCKOM MIEHTUYHOCTH, YBAXKEHHSI K TIPOILIIOMY
U HACTOALIEMY PpOCCHUMCKOW MAaTeMaTHK{, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHUSIM
POCCUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTrUX HayKax, TEXHOJOTHX, chpepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAaHMEM JYXOBHBIX IEHHOCTEH pOCCHICKOro Hapoaa; c(popMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOTO MOBENCHMS, CBI3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH M JIEATENbHOCTBIO YUYEHOTO; OCO3HAHHMEM JIMYHOI'O BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYaYIIETO.




OCTETHYCCKOEC BOCIIMTAHHUE:

ACTETUYECKUM  OTHOIICHHMEM K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pPACCYXACHUH; BOCIPHUMYUBOCTHIO K
MaTeMaTUYECKUM aCTeKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Du3nUeCcKOe BOCIIMTAHUE!

c(hOPMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTEMaTHYECKUE 3HAHHMS B HWHTEpecax
310poBOTO U Oe3omacHoro oOpa3a JKU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA, PEryysspHas (Quznueckas
AKTUBHOCTH); (PM3UYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHTEIHHON
JIeSITEILHOCTBIO.

TpyaoBoe BOCIIMTAHUE.

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYJIOJIO0MS; UHTEPECOM K Pa3IMYHBIM
chepam pohecCHOHATLHON JCSITEILHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKCHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO W
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
PELICHUHU MPAKTUYECKHUX 3a7a4 MAaTEMATHYECKON HAIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE

c(hOPMHUPOBAHHOCTHIO IKOJOTUYCCKOW KYIBTYPHl, MIOHUMAHUEM BIMSHUS COIHAIBHO-
SKOHOMHUYECKMX MPOILIECCOB HA COCTOSHWE MPUPOJHOW M COLMAIBHON Cpelbl, OCO3HAHHEM
MIO0ATLHOTO — XapakTepa JOKOJOTMYECKHX  MpoOJeM; OpUEHTAIMe Ha  NPUMCHCHHE
MaTeMaTUYECKUX 3HAHUU JIJIS pPeIllleHus 3aJa4 B 00JIACTH OKPYXAlolIe Cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM IS OKPYKAKOIIEH CPEBI.

IleHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOPMHUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHUKH, MTOHMMAaHUEM MaTeMaTUYeCKOW HayKH Kak cepsl
YEJIOBEUYECKON JEATEIbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAYUMOCTH JUISl Pa3BUTHUS LIUBWIN3ALINH;
OBJIQJICHUEM S3BIKOM MATEMAaTUKM W MAaTEMAaTHUYECKOM KYJIbTYPOM KAaK CpPEICTBOM IIO3HAHHUS
MHpA; TOTOBHOCTBK) OCYIIECTBJISATH IPOEKTHYHD W  HCCIEIOBATENBCKYIO JICSTEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe  pe3yJbTaThl ~ OCBOGHHUS  NPOTPaMMbl  y4eOHOTO  TpeaMera
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM
YHUBEPCATbHBIMH HO3HABAMENbHBIMU OCUICBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKATUGHBLMU
0etiCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCMEUSMU.

1) Yuueepcanvuvie nosnasamensusle oeticmesus, obecneyusaiom gopmuposarue
0a306bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOUUXCS (0CBOECHUE MEMOO08 NOZHAHUS OKPYICAIOUe20
MUpa; NpUMEHeHUe JNO0SUYeCKUX, UCCIe008AMeNbCKUX Onepayutl, ymeuuil pabomams ¢

ungopmayueir).
baszosBrle Jornueckue AelCTBUL.
. BBIABJIATh W XapaKTEpU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKUX

00BEKTOB, MOHATUH, OTHOLICHUH MEXIy MOHATHIMU; (POPMYJIUPOBATH ONPEAEICHUs MOHITUH;
YCTaHaBJIMBaTh CYUIECTBEHHBIM NpPU3HAK KJIACCHU(PUKALMK, OCHOBAHUA Uil OOOOILEHHUS WU
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

. BOCIIPMHUMATh, (bopMynupoBaTh u peoOpa3oBLIBATH CYX/ICHUS:
YTBEPAUTENIbHBIE U OTpULIATETIbHBIC, EAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE,



. BBIABJIATE MATCMATUUYCCKHUEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IMMPOTHUBOPCUUA B
(dakTax, MaHHBIX, HAONIOJEHUAX M YTBEPXKICHHSX; IpelaraTb KPUTEPUHM Ul BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYU;

. JIeJIaTh  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOYEHUN 110 AHAJIOTHUH;
. IIPOBOJAMTH CAMOCTOATEIBHO JIOKA3aTEJIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHN

(mpssMple YW OT MPOTUBHOIO), BBICTpaUBaTb AaApPryMEHTALUIO, IPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUS U BBIBObI;

. BBIOMpATH CIIOCO0 penieHust yueOHOM 3aaun (CpaBHUBATh HECKOJIIBKO BapUAHTOB
peuieHus, BbIOMpaTh Haubosee HNOAXOMSIIUM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTeabcKue 1eHcTBHS:

. UCIOJIb30BaTh BOIIPOCHl KAk MCCJIEI0BAaTEIbCKUN HHCTPYMEHT IO3HAHMUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE IPOTUBOPEYHE, IPOOIeMy, YCTaHABIMBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHUE,

. IPOBOJUTH CAMOCTOSATENIBHO CIIJITAHUPOBAHHBIN 3KCIIEPUMEHT, HUCCIIEOBAHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOT0 OOBEKTa, SIBJICHHS, IPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

. CaMOCTOATENIbHO  (pOpMyTUpOBaTh OOOOWIEHUSI M BBIBOJABI MO pe3yJbTaTaM
IPOBEIEHHOIO  HAOIIONEHUS,, HUCCIIEAOBAaHMs, OLIEHUBATh JIOCTOBEPHOCTh  IOJIyYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUA,

. IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TakKe BbIJBUIATh
IPEIIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmarmei:

. BBISBJIATH JeQUIUTH MHPOpMAIUH, IaHHBIX, HEOOXOAMMBIX [UId OTBETa Ha
BOIIPOC U U1l PELLEHU 3a/1a4U;
. BbIOMpaTh MHGPOPMAIMIO W3 HMCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIU3HPOBATh,

CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MH(OpPMAIMIO pPA3IUYHBIX BHJIOB M (GOpM
IpeJICTaBICHHUS;

. CTPYKTYpPUPOBaTh HH(POPMALIMIO, MPEACTABIATh €€ B Ppa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh TpapuuecKy;

. OLIEHUBATh HAA&KHOCTh MHPOPMALMU MO CAMOCTOSTENHHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE OClCmBUs], 00eCneduaom c@hopMupo8anHoCmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

OOmieHue:

. BOCIIPHHUMATh U (OPMYJIMPOBATH CYXICHHS B COOTBETCTBHH C YCIOBHSIMH H
HenssMu  OOIIEHUs; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTb CBOIO TOUYKY 3pEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHWS TI0 XOXIy pEIICHUs 3aJadd, KOMMEHTHPOBAThH
MOJy4YEeHHBIN pe3ynbTaT,;

. B X0 OOCYXICHHs 3alaBaTh BOIMPOCHl MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOjeMbl, penraeMoil 3adauyd, BBICKA3bIBaTh UJEH, HAIEIEHHbIE Ha TMOMCK pEIICHUs;
COIIOCTABJISITh CBOM CYXJICHUS C CYXICHUSMH IPYTUX YYaCTHHUKOB JWAJNOTa, OOHAPYKHBATh
pasMyre W CXOJCTBO MO3MIMU; B KOPPEKTHOH (opme (opMyaupoBaTh pasHOITIACHs, CBOU
BO3PaXCHUS,

. NPEJCTaBIATh PE3yNbTaThl PpEIHICHUS 3aJaud, SKCIIEPHUMEHTa, MCCIe0BaHus,
IPOEKTAa; CAMOCTOSATENFHO BHIOMpaTh (popMmar BEICTYIUIEHHS C YYETOM 33/1a4 NPE3CHTAlUH H
0COOEHHOCTEH ayTUTOPHH.

CoTpyHHYECTBO:

. NOHMMAaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAaHJHOW M WHIUBHIyaIbHON
paboOTBl TpH pEUnIeHWH YYeOHBIX 3ajJad; NpPUHUMATh II€Jb COBMECTHOH MAEATENHHOCTH,




IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHOM pabOTHhI, paclpeaessaTh BUIbI paboT, T10rOBapUBaTHCA,
00CyXIaTh IpoLece U pe3ysbTaT paboThl; 0000IIaTh MHEHNS HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyxkaeHUs, OOMEH MHEHHH,
«MO3TOBBIE LITYPMBI» W WHBIC); BBHINOJHATH CBOIO YacTh PabOTHI M KOOPAWHHPOBATH CBOH
JeMCTBUS C IPYTMMH WICHAMU KOMaH]Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUIT MPOIYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMH B3aHUMOICHCTBHS.

3) Vuusepcanvuvie pecynamusnsie oelicmsus, obecneuusaom @opmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTIU.

Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM pELICHHUs 33/a4d, BBIOMPATh CIIOCO0 pemieHHus ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

. BJIaZICTh HABBIKAMHU IIO3HABATENBHOW Pe(IEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEMCTBUN W MBICTUTEIBHBIX MPOLECCOB, X PE3yJbTaTOB; BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PEHIeHHsI MaTeMaTHYeCKOH 3a1a4H;

. NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEIICHUH 33]auH,
BHOCHUTH KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHIECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE pE3y/bTaTa IEIH U YCIOBUSAM, OOBSCHATH NPHYHHEI
JOCTIDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB JESATEIBHOCTH, HAXOAWUTh OIMIMOKY, JaBaTh
OLICHKY MPHOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATHI

«AJIredOpa M HAYAJIa MATEMATHYECKOI0 AHAJIN3Aa»

Yuciia 1 BIYUCICHUSA

OnepupoBaTh MOHATUSAMH: pallMOHAIBHOE M JICHCTBUTEIBHOE YHMCIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLIEHTHI.

BeimonHATe apudmeTHyeckue olepalud C palMoOHAIbHBIMH M J€MCTBUTENBHBIMU
YUCIIaMHU.

BeimonHATe npuOIMKEHHBIE BBIUMCIEHUS, WCIOJB3Ys IMpaBWiia OKpYIJIEHUs, JAeiaTh
MIPUKHJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LIEIBIM MOKa3aTeNeM; CTaHapTHas GopMa 3arucH
JNENCTBUTENBHOTO YMCIIa, KOPEHb HAaTypaJbHOM CTEMEeHM; MCIOJIb30BaTh MOAXOIALIYI0 GopmMy
3aIIUCHU ACUCTBUTEIBHBIX YUCEI IS PELIECHUs IPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS JaHHBIX.

OnepupoBarh TMOHATHAMM: CHHYC, KOCHMHYC W TaHI€HC IPOM3BOJIBHOTO YIUIA;
UCIIOJIb30BaTh 3alKMCh IPOM3BOJIBLHOIO YIJla Yepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIMH.

YpaBHeHHs M HEPABEHCTBA

OnepupoBarh MOHATUAMH: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO; 1IEJ10€, PALIMOHAIIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BommonHATe  mpeoOpa3oBaHUs — TPUTOHOMETPUUECKHUX  BBIp@XEHHMM M pemiarth
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimonsATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTb OCHOBHBIE TUIIBI LIEJIBIX, PAL{MOHAJIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PEIICHUS MATEMaTUYECKUX 3a7ad U 3a7a4 U3
pa3INYHBIX 00J1aCTe HAYKU U peaIbHOM KHU3HH.



MonenupoBaTh peanbHBIE CHUTYAallMM Ha S3bIKE anreOpbl, COCTaBJISTH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa anreOpsl.

DOYyHKUMH U TPaPuKH

OnepupoBarh MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3aAaHus PYHKIIHH, 00JIACTH OTPECIICHUS
¥ MHO>KECTBO 3HAa4eHUH (yHKIINHU, Tpaduk QyHKIIUN, B3aMMHO 00paTHBIE QYHKIIUH.

OnepupoBarh TOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIH (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMA 111 pELICHNUs yPaBHEHUH.

Ctpouth u 4unuTaTh TpaduKy JUHEHHONW (YHKIHMH, KBaJIPAaTUIHOW (YHKIIMH, CTCIIECHHOMN
(YHKLINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaduku GyHKIHN Ui UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHnn 3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB M PEANbHOM KW3HHW; BBIpaXarh (popMmynamu
3aBHCHUMOCTH MEKy BETUYUHAMHU.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTD, apu(pMETHUYECKass U TeOMEeTpUYecKas
IPOTpeCCuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YObIBaloIlas TIEOMETpPHYECKasl IpOorpeccus,
cyMMa 0E€CKOHEYHO YOBIBAIOLIEH reOMETPHUECKON TPOrpeccuu.

3agaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMM.

Vcnonb30BaTh CBOICTBA MOCIEA0BATEILHOCTEH M HPOTrpeccuil i peleHus] peantbHbIX
3aJa4 IPUKIIAJHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTL MOHATHUAMU: MHOXKCECTBO, OIICPALIUH HaJl MHOKCCTBAMMU.

Hcmonn3oBaTh TeOpeTI/IKO-MHO)KeCTBCHHBIfI afnmnapar JJid OIHMCaHusd  PCaJIbHBIX
mponeccoB U HBHGHHﬁ, IIpHU pCUICHUH 3aa4 U3 APYyIrux y‘Ie6HBIX npeaAMETOB.

OHepI/IpOBaTI) MMOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO.

Yuciia 1 BIYUCICHUSA
OnepupoBaTh MNOHATHSAMH: HATypalbHOE, ILEJIOE YHUCIO; MWCIOIb30BaTh IPU3HAKH
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIN JUIsl pELICHUs 3a/1a4.
OnepupoBarh NOHATHEM: CTENIEHD C PALMOHAILHBIM [TOKA3aTEIEM.
OnepupoBarh NOHATHAMHU: JIOTapU(PM Yucia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpuMeHsITh CBOWCTBA CTENMEHU i TPeoOpa3oBaHUs BBIPAKCHHI, ONEpUPOBATH
MNOHATUSIMM:  TIOKa3aTebHOE YpPaBHEHME W  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MOKa3aTeNbHBIX YPAaBHEHUI U HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COJEPIKALIUX JIOTapU(pMBbL;, ONEPUPOBAThH
MNOHIATUSIMH: JIOTapU(PMHUUECKOE YypaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxoautsb penieHust npocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CHCTEMA JIMHEHHBIX YpaBHEHUN U €€ pellieHue; UCII0JIb30BaTh
CHUCTEMY JINHEWHBIX YPAaBHEHUM JIs1 PEIICHUS IPAKTUYECKUX 3a/1a4.

Haxonute pelieHust mpocTeHIMX CUCTEM M COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajgbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKECHUS,
YPaBHEHHs, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM arrapaTa anreopbl.



DYyHKUMH U TPaPUKH

OnepupoBarh TOHATUSAMU: NIEPUOANYECKAs (YHKIHSA, MPOMEKYTKM MOHOTOHHOCTHU
(GyHKLINHU, TOUKH dKCTpeMyMma (DYHKIMH, HauOoJblllee M HauMEHbIee 3HauYeHUs (DYHKIMHM Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Ucce0BaHus QYHKINH, 3alaHHOMN rpadukom.

OnepupoBarh  MOHATHAMHU: TpadUKH  [OKa3aTeIbHOM,  JorapupMuyeckod u
TPUTOHOMETPUYECKUX (PYHKUUN; n300pakaTb UX HA KOOPAUHATHON MIJIOCKOCTH M UCIOJIb30BaTh
JUIsl pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPJAWHATHOM IUIOCKOCTH TpaduKH JUHEHHBIX YpaBHCHHH U
MCIIOJIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHENHBIX YpaBHEHUI.

Hcnonb3oBath rpaduku (yHKUMA i1 HCCIEAOBaHUS MPOIECCOB M 3aBHUCUMOCTEH U3
JOPYruX y4eOHBIX AUCHUILINH.

Hauajna MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh  MOHATHSMH:  HeENpepbiBHAsS  (GYHKIUS; IPOU3BOAHAS  (DYHKUHUU;
MCIIOJIH30BATh TEOMETPUUYECKUM U PU3UUECKHUI CMBICI MPOU3BOJIHOMN ISl pEIICHUS 3a]1a4.

HaxomuTh mpousBOIHBIE 3JIeMEHTapHBIX (DYHKIUN, BBIYHCISATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YaCTHOTO (PYHKITHIH.

Hcnonb30BaTh MNpPOU3BOAHYIO [UIsl HUCCIENOBaHHS (YHKIMM Ha MOHOTOHHOCTb H
OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMS K TIOCTPOCHUIO TPa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO AJIsi HAXOXKIEHUS HAWITYUIIErO PEIleHUs B MPUKIAIHBIX, B
TOM YHCJE COIMAIBLHO-OKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMU: NIEPBOOOpa3HAss M WHTErpall; TOHUMAaTh T'€OMETPUUYECKHA M
($u3UYEeCKU CMBICI HHTETpaa.

Haxomuths nepBooOpa3Hble 37eMEHTApHBIX (YHKIIUI; BBIYUCIATH UHTETPA MO Gopmyiie
Hrerorona—Jletibnura.

Pemarp npukiaaHble 3aa4i, B TOM YHCJIE COIHATBbHO-DKOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMU MaTEeMAaTHYECKOTO aHAJIH3a.

I'eomerpusi
OnepupoBarh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX NPU PEIICHUH TEOMETPUIECKUX
3ajad.

OnepupoBaTh TMOHSATHSIMHU: T[APAJUICTBHOCTh W TEPHEHAUKYISIPHOCTh NPSAMBIX U
IIJIOCKOCTEM.

KnaccugumpoBaTh B3aMMHOE PACMOIOKEHHE PSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYTPAHHBIM Yroi, TpaHd JIBYTPaHHOTO yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN YToJl IBYTPAHHOTO YTJia; rpaaycHasl Mepa JBYrpaHHOTO yTia.

OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHMK, BBIMYKIBIA W HEBBIMTYKIIBIH MHOTOTPAHHUK,
AIIEMEHTHI MHOTOTPaHHUKA, TPABHILHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BUbI MHOTOIPAaHHMKOB (IHpaMHIa; MpHU3Ma, MPSIMOYTOIbHBIN
napajuiesenumnes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS Ul  KJIACCH(PUKAIUU
(BBIIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABHIBHBIE MHOTOTPAaHHHUKH; TMpPSIMbBIE |
HaKJIOHHBIE IPU3MBI, TapaJUIEIICTIUIIE/IbI).

OmnepupoBaTh MOHATUSIMH: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TTOCTPOCHUS CEYCHU, UCTIONIb3YSI METOJI CIICIOB.

CTpouTh cedyeHus MHOTOTPAHHUKOB METO/IOM CJIEJIOB, BBINOJIHATE (BBIHOCHBIE) IJIOCKUE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amauM Ha HaxXOXKJIEHHE TIE€OMETPUUYECKUX BEJIMYMH IO o0pa3laM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOJbl MpPHU PEUICHWH CTaHIapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYHUCICHUE PACCTOSHUM MeXIy IBYMs TOYKAMHU, OT TOYKH [0
OPSMOM, OT TOUYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIUBAIOIIUMUCS MPSMBIMHU.



Pemate 3amaunm Ha HaxXOXKIEHHE TEOMETPHUECKMX BEIMYMH 10 o0paslaM WiIx
QITOpUTMaM, NPUMEHSS H3BECTHBIC AHAJUTUYECKHE METOJIbl IPU PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYMCICHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSMOH M TUIOCKOCTBIO, MEXY TNIOCKOCTSIMH, IByTPAHHBIX YIJIOB.

Boruuciare 00bEMBI U IIIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MUpaMua) ¢
npuMeHEHHEeM (OpPMYJ; BBIYMCIATH COOTHOIICHHS MEXIy IUIOMAsIMA ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OmnepupoBaTh TOHATUSMH: CHMMETpPHS B IPOCTPAHCTBE; LEHTP, OCh M IIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

W3Brnekats, mpeoOpa3oBeIBaTh M HHTEPIPETUPOBATH HHPOPMALIHIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, npencTaBieHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensaTs reomerpudeckue (akThl JUIS pEIICHHS CTEPEOMETPUYECKHX —3ajad,
IPEIOIarafoIuX HECKOJBKO IIaroB pEIIeHUs, €CIU yCJIOBUs NMPHUMEHEHHs 3aJaHbl B SIBHOU
dopme.

[TpuMeHsATh TpOCTEHIIE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUIECKHUX 3a/1aY.

[IpuBoAMTH TpPHUMEPHl MaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TMPHPOJE M JKU3HH,
pacno3HaBaTh NPOSIBICHNUE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[TpuMeHsTh MMOMTyYSHHBIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh PEaJbHBIC CUTYAIlMH U
NPUMEHATh M3YYCHHbIE TOHSATHA B  TIPOLIECCE TOUCKA PEIICHHS  MaTeMaTHYeCKH
chopMyITHPOBAHHOW TPOOIEMBbI, MOACITUPOBATh pPEATbHbIE CHTYallMd HA S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAaHHEM I'€OMETPHUYECKUX MOHSATHH M TEOpeM,
anmapara anreOpbl; penaTh NPaKTUYECKUEe 3aauH, CBSI3aHHbIC C HAXOXKICHHEM T'€OMETPHUECKUX
BEJINYHMH.

OnepupoBaTh TIOHSTHSIMH: IVUTAHIPAYECKast MTOBEPXHOCTb, oOpasyromiye
WIMHAPUYECKON MOBEPXHOCTH; HMIMHAP; KOHUYECKas MOBEPXHOCTb, 00pa3yIoIIre KOHUUECKOM
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

PacnioznaBaTh Tena BpaueHus (LMIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BpallleHus.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHSATHSIMHU: IMAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOH CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 00bEMBI B TIONIAIM TIOBEPXHOCTEH TEN BpAIIEHUsl, TEOMETPUIECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OMUCAHHBIA OKOJIO
cdepsl; chepa, BIHCaHHAS B MHOTOTPAHHUK WM TEJIO BPALCHUS.

BBIUUCIIATE COOTHOMIEHHUS MEXTY TUTOIIAISIMH TOBEPXHOCTEH M 00BEMaMU TIOJJOOHBIX TEIT.

N300paxkaTh M3ydyaeMble (UTYpbl OT PYKHM U C TPUMEHEHHEM HPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE AEHCTBUS CIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHATh MpaBUIIO MapaieIenunes1a.

OmnepupoBaTh MOHATHAMHU: JIEKAPTOBBl KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YTOJM MEXIY BEKTOpaMH, CKaIIpHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cyMMy BEeKTOPOB M ITPOM3BEICHHE BEKTOPA HA YHCIIO, YIOJI MEXKAY BEKTOPAMH,
CKaJIIpHOE TPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.



3amaBaTh TUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[TpumeHnsTp reoMeTpuveckne (GakThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3alad,
MPEITOJIATA0IINX HECKOJIBKO IIaroB PEUICHUS, €CIIM YCJIOBUS TPUMEHEHUS 33JIaHbl B SBHOU
dopme.

Pemath mpocreiinme reoMeTpUuecKre 3a/1a4i Ha MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/a.

Pemarp 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKHX OTHONICHWA M HAXOXJICHUE
TCOMETPUYCCKUX BEIIMYHMH 1O 00pa3liaM WU alrOpuTMaM, IPUMEHSS W3BECTHBIC METOJBI MPH
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[TpuMeHSATh TIpOCTEUIIME MPOTPaMMHBIE CPEIICTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[lpuBOUTH TPUMEpPHI MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B TPHPOJEC H JKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHSATh TIOJMYYCHHBIC 3HAHHS HAa MPAKTUKE: aHAJIM3UPOBATH PEAIbHBIC CHUTYallUd U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  IPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
cOpMYITHPOBAHHOW TPOOIEMbI, MOJICIUPOBATh PEATbHBIC CHUTYallMH Ha S3bIKE TI'C€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUNH U TEOpeM,
ammapara anreOpbl; peniath NPakKTUIECKUE 3aa4u, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKHX
BCJIMYMH.

BepoSiTHOCTh M CTATHCTHKA

Uurath U CTPOUTH TaOIMIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUAMHU: CpeAHee apudmernyeckoe, MeauaHa, HauOoJjblee,
HaVMEHBbIIIEE 3HAYCHHE, Pa3MaX MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMHU: CIIy4alHBIH SKCHEPUMEHT (OIBIT) M CllyyailHOe COOBbITHE,
3JIEeMEHTapHOE COOBITHE (JIEMEHTApHBIM MCXOJ) CIy4alHOTO OIbITAa; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxonuthk u opMyarpoBaTh cOOBITHS: MepeceyeHne U 0ObeAMHEHUE JaHHBIX COOBITHH,
coObITHE, TPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJIB30BAaThCS auarpamMmamu Oiliepa u
(bopMyIoi coXkeHHUs BEpOATHOCTEH MU peLIeHnH 3a1ay.

OnepupoBaTh MOHATHSMM: YCIIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBbIE COOBITHS; HAaXOIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C IIOMOILBIO JIEPEBA CIy4alHOTO OIIBITA.

[TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a/1au.

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEpUsS HCIBITaHUH,
ycrex W HeyJada; HaxoJUTh BEPOATHOCTH COOBITHII B CEpUU HE3aBUCHMBIX HCIBITAHUU 0
NEPBOTO ycIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu UCTIbITaHuH beprysn.

OnepupoBaTh NOHATUSMHU: ClIydaiiHash BEIWYMHA, pPACIPEICICHUE BEPOSITHOCTEM,
Juarpamma pacipeeneHus..

CpaBHMBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBI IO PACHPEACIICHHUIO WIH C
MOMOIUIBIO TUATPAMM.

OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OXXHMJAHUS; MIPUBOJUTH MPUMEPHI, Kak
IIPUMEHSIETCd MaTEMaTHUYECKOE OXHUIAHUE CIIy4allHOM BEJIMYMHBI HAaXOJUTh MAaTEMaTH4YECKOE
O’KHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTs nmpeacTaBieHne o0 3aKOHe OOJIbIINX YHCe.

HmeTp npencTaBiieHne O HOPMaJabHOM PaclpeiciICHUN.

PopmupyemMble KOMNETEHIHH:
OK 01. Beibupats crioco0sl pemieHus 3aaad npophecCuOHATbHON AeITEeIbHOCTH TPUMEHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM;
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OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA MTOUCKA, aHATN3a U HHTEpIpeTalui HHPOpMaLuu
¥ MH(POPMAIOHHbBIE TEXHOJIOTUH IS BHITOIHEHHS 33/1a4 IPO(ECCHOHATBHOM AeATEIEHOCTH;
OK 03. IInanupoBaTh M peaIM30BBIBATH COOCTBEHHOE MPO(GECCHOHATBPHOE W JMYHOCTHOE
pa3BHUTHE, NPEANPUHUMATEIBCKYIO IEATEIBHOCTh B MPO(pecCHOHANBHON cdepe, HCIoIb30BaTh
3HAHUS 110 MPABOBOI U (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

1.4. PexoMeHIyeMoOe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrpamMMbl MpeaMeTa BKJIIOYAeT
Yyachl:

O06Bem padoueii mporpamMmmbl — 120 gac

B ToM uucne:

- IeKIMHU ¥ ypoku — 114 gacoB

- IPOMEKYTOYHAs aTTecTanus — 6 yacoB

2. CTPYKTYPA U COJAEP)KXAHUE YYEBHOI'O ITPEJMETA
2.1. O6beM y4eOHOTr0 npeaAMeTa U BUAbI Y4eOHOH padoThI

Bun yuebHolt paboThl O06beM yacoB
O0bem padoyeii NporpaMmmsbl 120
B TOM YHCJIE YaCHl:

- 00s13aTeJIbHOM YacTH 00pa30BaTeIbHON IPOrPaMMBI 120

- BApMaTUBHON 4acTH 00pa30BaTeNbHOM POrpaMMbl 0
YueOHasi Harpy3ka o0y4darouierocsi B padore ¢ mpenogasartesem | 114
(Bcero)
B TOM YHUCIIE:

- TCOPETUYECKHE U MPAKTHUCCKUE 3aHATUS (JIEKITUH, YPOKH) 97

- IpoeCCHOHATILHO OPUEHTUPOBAHHbIE 3aHATHUS 6

- KOHTPOJIbHBIE PA0OTHI 11
CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero) -
B TOM YHUCIIE!
- CaMOCTOsATENIbHAsI pab0Ta HaJl KypcOBOM paboToii (IIPOEKTOM) -
- BBINOJIHEHUE WHAMBHUYaIbHOTO MPOEKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON paOOThI -

Hrorosas arrectanus B popMe 3k3aMeHa Bo 2 cemecTpe — 6 yacos
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2.2. Conep:xanue y4eOHOIro npeaMeTa

AJITEBPA 1 HAYAJIA AHAJIU3A
Yuciia 1 BBIYUCICHUSA

Panmonansubeie uncina. OOBIKHOBEHHBIE W JCCSITHYHBIC IPOOH, MPOICHTHI, OECKOHEYHBIE MEPHOAMYECKUE TPOoOH. ApupMeTHIEeCKHEe
omepanuy C palUMOHAJIBHBIMU YHCIAMH, IPEeoOpa30BaHUSl UYUCIOBBIX BbIpakeHUU. [IpuMeHeHue apobeil M MPOLEHTOB Ui PEIICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIIEH 3HAHUW U PEaIbHOU KU3HMU.

JleiicTButenbHble yucna. PanyoHanbHble M HppalMOHANbHBIE 4Ynciaa. ApUpMETHUYECKHE ONepaliu C JICHCTBUTEIBHBIMU UYHCIAMH.
[TpubnmKEHHBIE BEIYUCIICHHS, TPABUIIa OKPYTICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUH.

Crenens ¢ nenbiM nokasateneM. CtanaapTHas Gopma 3amucH JeHCTBUTENBHOTO uncia. Vcnonp3oBanue noaxosmieid (opMbl 3amucu
JeHCTBUTENLHBIX YUCEN IS PEIICHHS TPAKTUYECKHX 33/1a4 U IPECTABICHUS JAHHBIX.

ApudmeTrueckuii KOpeHb HaTypaibHOU cTeneHu. JlelicTBUs ¢ apu(METHUECKUMU KOPHIMH HATypaibHOU CTETICHH.

Cunyc, KOCHHYC ¥ TaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAHT'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE Pe0Opa30BaHUS.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUN. OCHOBHbBIE TPUTOHOMETPUYECKHE POPMYIIBL.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenpix u [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHM M HEPABEHCTB K PEIICHHUIO MAaTeMaTHYEeCKUX 33/Jay U 3aJad M3 pa3IMuHbIX 00JacTel HayKu U pealbHON
JKU3HU.

DOyHKUUH U rpadpuku
OyHkuMs, crnocods! 3aganus pyHkun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.
OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HaueHMH ¢yHkumu. Hymun ¢ynknum. ITpomexyTku 3HakomocTossHCTBa. YETHBIE M HEUYETHBIE
GyHKIINH.
CrenenHas GyHKLUSA C HATYpaJbHBIM U LeNbIM Moka3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa U rpaguk KOpHs N-0 CTENEHH.
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

Hauyana MaTeMaTH4ecKoOro aHaju3a
HOCJ’IC,Z[OB&TCHLHOCTI/I, CITIOCOOBI 3aJlaHus MOCIeA0BaTeIbHOCTEM. MOHOTOHHEIE OCIEI0BATEIbHOCTH.
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Apudmernueckas U TeoMeTpuyeckas Inporpeccuu. beckoHeyHo yObIBaromas reomerpuueckas mnporpeccus. CymMma OECKOHEYHO
yObIBaroleil reomMmerpuueckoi nporpeccun. opmMyiia CIOXKHBIX HPOLEHTOB. Vcmonap30BaHUE MPOrpeccHu ISl pelleHUs pealbHbIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHO)KGCTBO, orncpanrn HaJl MHOXKXCCTBAMH. ]_—[I/Ial"paMMBI Sﬁnepa—BeHHa. HpI/IMeHeHI/Ie TEOPCTUKO-MHOXKXCCTBCHHOI'O allliaparta ajsd
OnmrcCaHus pCajibHBIX IMPOLCCCOB U SIBJIGHI/II;'I, IIpU pCUICHUU 3a1a4 U3 APYTHUX y‘-Ie6HLIX npeamMcEToOB.

OnpeneneHI/Ie, T€OpEMa, CICACTBUEC, 1OKA3aTCIIbCTBO.

Yuciaa 1 BLIYMCTIEHUS
Harypanbpnblie u nenbie yncna. [IpusHaku 1eIMMOCTH LETBIX YUCET.
CrteneHb ¢ pallMOHAIbHBIM TTOKa3atesieM. CBOMCTBA CTETICHHU.
Jlorapudwm gucna. JlecATHIHBIC M HATYPATbHBIC JIOTApU(MEI.

YpaBHeHHUs M HEpaABEHCTBA

[IpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAINX JIOTApU(MBI.

[IpeoOpa3oBanue BEIpAKEHHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM TIOKA3aTEJIEM.

IIpymepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEeHHs 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiIaJHbIX 3a7a4 ¢ OMOIIBIO CUCTEMBI TMHEHHBIX YPaBHEHUH .

CucreMpl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHUECKHUX 3aJad U 3aJad U3 pa3IMuHbIX oOiacTtedl HayKu M
peanbHON KU3HU.

DOyHKUUH U rpadpuku

Oyukuus. Ilepuonnyeckue ¢pyHkiuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIMH. MakcUMyMbl 1 MUHUMYMBbI QyHKIMU. Hanbonbiee u
HalMEHbIIIee 3HaueHue (PYHKIMH Ha IIPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPapUKH.

IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TPapUKH.

Ucnons3zoBanne rpadukoB PyHKIUHN U1 pEIICHUS] YPABHEHU N M IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpaukoB QyHKIUN U1 UCCIEAOBAaHHS MPOLECCOB U 3aBUCHUMOCTEH, KOTOphIe BO3ZHHUKAIOT MPH PELICHUU 337134 U3
JIPYTUX y4eOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana MaTeMaTH4eCcKoOro aHajJu3a
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HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.

[TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3MIECKUN CMBICI TPOU3BOTHOM.

[TpousBoaHbIe AneMeHTapHbIX QyHKIUNA. DOpMyITbl HAXOKIACHUS TPOU3BOJHON CYMMBI, IPOU3BEIECHHUS U YaCTHOTO (DYHKIIUH.

[IpumeneHne npou3BOIHOM K UCCIeIOBaHUIO (DYHKINH HAa MOHOTOHHOCTh U AKCTpeMyMbl. HaxoxxaeHre HanOobIero 1 HauMeHbILEro
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE.

[IpumeHeHne NMPOU3BOAHOM A HAXOXKACHUS HAWIYYIIEro pelIeHHs B MPUKIAIHBIX 3aJadax, IJisi ONpEeesIeHUs CKOPOCTH Ipolecca,
3a1aHHOTO POPMYIION WK rpaUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpain, ero reoMeTpudeckuil U pu3ndeckuii cMbeIci. Beraucnenue uarerpania mo popmyne Herorona—JlelioHuma.

I'EOMETPUA

IIpsiMble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATHUA cTepeoMeTpuH. Touka, MpsMas, IJIOCKOCTb, NPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTH4YeCKOM IOCTPOEHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: NEPECEKAOIIUECS, NTapaJUIeNIbHbIE U CKpeluBaromuecs npsmslie. [lapamiensHocTs
IIPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MAPAJUICIbHbBIE NPSAMBIEC B IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX NPSIMBIX; NapaJUICIBHOCTD IPSIMOM U
IUIOCKOCTH. YTJIbl C COHAIIPaBJICHHBIMU CTOPOHAMM; YroJl MEXKIY NPSMBIMU B MpOCTpaHCTBE. [lapaiielbHOCTh MIIOCKOCTEH: MapajuleibHbIe
IJIOCKOCTH; CBOMCTBA NapajuieibHbIX IulockocTel. [Ipocrelinme npocTpaHCcTBEHHBIE PUIYphI HA IUIOCKOCTH: TETPasAp, KyO, napaieienurne;
IIOCTPOEHUE CEYEHUM.

IlepneHUKYISIPHOCTE HPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsMbIE B IPOCTPAHCTBE, IMPSAMBIE MapaJUICIbHBIE U
NEPHEHAUKYJIAPHBIE K IUIOCKOCTH, ITPU3HAK MEPIIEHINUKYIIPHOCTH NPSMON U IUIOCKOCTH, TEOPEMA O NPSMOU NEPIEHAUKYIIIPHON IIOCKOCTH.
VYrisl B NPOCTPAHCTBE: yroa MEXAY NPSIMOM M INIOCKOCTBIO; IBYI'PAaHHBIM YroJl, JUHEHHBIM yroia JABYTpaHHOro yria. Ilepnenauxkyisp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, pAacCTOSIHME OT MpsMOW 0 IUIOCKOCTH, NPOEKIMs (Urypsl Ha IUIOCKOCTb.
IlepneHquKyISIpPHOCTD MIJIOCKOCTEM: IPU3HAK MEPIIEHINKYIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX NMeprneHIuKyIsIpax.

MHoOrorpaHHuKH

IlonsiTHE MHOIOTpaHHMKAa, OCHOBHBIE D3JIEMEHTBl MHOIOTPAaHHWKA, BBINYKJIBIE W HEBBIIYKJIbBIE MHOTOTPAHHUKH; pa3BEPTKa
MHororpaHiuka. Ilpusma: n-yrojapHas npu3Ma; TpaHd U OCHOBAHHUS MPU3MBIL; IpsMasi U HAKJIOHHAs MPU3MBbL; OOKOBasi U MOJHAs OBEPXHOCTh
npusMsl. [lapamtenenunesn, npsSMOYroJbHBIA MapajulesieNIANel U ero cpoWcrBa. Ilupammpa: N-yroiapHas nupamuaa, TpaHd U OCHOBAaHHE
nUpaMu/Ibl; O0KOBast U MOJIHAS TOBEPXHOCTh MUPAaMUJIbl; IPAaBUIbHAS U YCEUEHHAs MUPaMuAa. DIEMEHTHI IPU3MBbI U TUpaMubl. [IpaBuibHbIe
MHOTOIPAHHUKH: TIOHITHE MTPABUIILHOIO MHOTOTPAaHHUKA; IIPABWJIbHAS IPU3Ma U NIPABUIIbHAS IUPAMM/IA; NTPABUJIbHAS TPEYTroJbHas NUpamMuaa
U TMpaBWIBHBINA TeTpa’np; KyO. [IpenctaBieHne O MpaBMIIBHBIX MHOTOTPAHHHUKAX: OKTayap, AOAEKadAp M ukocadap. CedeHus Npusmbl U
MApaMUBL.
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CumMeTpuss B HIPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MNPAMOHM, IUIOCKOCTH. OJIEMEHTbl CHUMMETPUM B IUPaMUIAX,
napajuiejaenuneax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruucnenue 35eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomans 60KOBOM MOBEPXHOCTH M MOTHON MOBEPXHOCTH IMPSIMOM
IPU3MBL, IUIOIIAJh OCHOBAaHUH, TeopeMa O OOKOBOM IMOBEPXHOCTH MpsAMOHN mpu3Msbl. Iliomans OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MPAaBWJILHOM MUpPaMUJIbI, TeOpeMa O IIomaan yeceu€nnon nupamuasl. [Torstie 06 00béme. OOBEM TUPAMUIBI, TPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEXKY MIOLIAASIMH [TOBEPXHOCTEN, 00bEMaMH MOA0OHBIX TEI.

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, O0pa3yrolue UIUIUHAPUYECKOW MOBEPXHOCTH, OCh LMIUHAPUYECKOW moBepXHOCTH. Lluaunmp:
OCHOBaHHUA U OOKOBAast MOBEPXHOCTh, 00paA3yIOIIas M OCh; IJIOIA b OOKOBOI M MOJTHOW OBEPXHOCTH.

Konunueckas moBepxHOCTh, 00pa3yrolre KOHMUYECKON MOBEPXHOCTHU, OCh M BEPIIMHA KOHHYECKOH MmoBepxHocTU. KoHyc: ocHOBaHuE u
BEpIIMHA, 00pa3yroas U OCh; MIOMIaJb OOKOBOM U MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue U BHICOTa; OCHOBAHUS U OOKOBast
MTOBEPXHOCTb.

Cdepa u map: nentp, paauyc, JHaMeTp; IO TOBEPXHOCTH cdeprl. BanMHoe pacronoxxkeHne chepsl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; miomanb cheps.

N300paxeHue Ten BpallleHus Ha INI0CKOCTH. Pa3BépTka LuIMHApa U KOHYcA.

KomOuHamu Ten BpamieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBINA OKOJIO cdepbl; cdepa, BIUcaHHas B MHOTOTPaHHUK, WIH
TEJIO BPAILLECHHUS.

[Tonsite 06 00bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 00 00bEME MPSAMOYTOIBLHOTO MapalljieNienuneaa U cleACTBUS U3 Heg.
O06Bém nunuHapa, Konyca. O0BEM mapa u wiomaas chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Y IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX Tell.

Ceuenuss nwiIMHApa (MapajjieIbHO W MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajjielbHOE OCHOBAHMIO M IPOXOZsIlee Yepes
BEpILIKHY), CEUEHUs IIapa.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTH U B mpocTpaHcTBe. Cl0XKEHNE U BBIYMTAHME BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4Mclo. Pa3nokeHne BeKTopa 1o
TpEM HEKOMIUIAHAPHBIM BeKkTopaMm. IIpaBuino napamnenenunena. Penienue 3axad, CBSI3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUHM ¢ BEKTOPaMH.
[IpsiMmoyronbHas cucremMa KoOOpAMHAT B mpocTtpancTBe. KoopnuHatel Bektopa. [Ipocreiimue 3agaun B KoopArHaTax. YTOI MEXKIY BEKTOPAMH.
CkansipHO€ MpOU3BEACHNE BEKTOPOB. BhlunciaeHne yriaoB MeXAy NPsIMBIMU U TUIOCKOCTSIMH. KOOpMHATHO-BEKTOPHBINA METOJ MPHU PELICHUU
T€OMETPUYECKUX 3a/a4.

BEPOATHOCTDb U CTATUCTUKA

HpC,Z[CTaBJ'IeHI/IC JaHHBIX C ITIOMOIIBIO Ta6J'II/II_I H [auarpamm. CpeﬂHee apI/I(I)MeTI/I‘-ICCKOC, MEIHaHa, HauOOJIbIlIee W HaWMEHBIIICE
SHA4YCHUA, pasMax, IUCIICPCUA U CTAHAAPTHOC OTKIIOHCHHUE YU CIIOBBIX Ha60p0B.
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Cry4aiiHple SKCIIEPUMEHTHI (OTBITHI) U CIIy4aliHbIe COOBITHA. DIIeMEHTapHbIe COOBITHS (MCX0/1bl). BeposATHOCTh CIy4aiiHOTO COOBITHSL.
bau3ocTh 4acTOTHI U BEPOSITHOCTH COOBITUIN. CilydaifHbIE ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiITHOCTH cOOBITHH B
OTIBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUAMHU.

Onepauuu Haj cOOBITHSIMH: IEepecedeHHne, 0ObeTUHEHUE, MPOTUBOMOIOKHBIE coObITHs. J(narpammbl Diinepa. dopMmyna cloKeHUs
BEPOSATHOCTEM.

VcinoBHas BEpOSTHOCTb. YMHOXKEHUE BepoATHOcTed. JlepeBo ciydailHOro skcrnepuMeHTa. PDopmysa MOJHOW BEPOSTHOCTH.
He3aBucumblie cOOBITHS.

KomOunaropHoe npaBuiio ymHoxxkeHus. I[lepecranoBku u daktopuan. Yucno coueranuid. Tpeyrompauk Ilackans. dopmyna GuHoma
Herotona.

bunapublii cny4yaiiHbIi ONBIT (MCTIBITAHUE), yerieX U Heynada. HesaBucumbie ucnibiTanus. Cepus He3aBUCHUMbBIX HCTIBITAHUM 10 IEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCTIBITAaHUN bepHysiu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHoctel. [[uarpamma pacnpenenenus. Ilpumepsl pacnpenenenuii, B TOM YHUCIE,
TEOMETPHYECKOE i ONHOMHAIILHOE.

HUucnoBble XapaKTEPUCTUKU CIIyYaWHbBIX BEIMYMH: MATEMATHYECKOE OKHMIAAHUE, AUCIEPCHUS W CTaHJApTHOE OTKJIOHEeHuEe. [Ipumeps

MIPUMEHEHUSI MAaTEMAaTHYECKOTO OKHJIaHUS, B TOM YHCJIC B 3a/Ja4ax U3 IMOBCEIHEBHOW XU3HH. MareMaTnuueckoe OKHJIaHue OMHApHOMN

CIy4yailHOM BeNWYMHBL. MaTremMaTH4YeCKOE€ OKHIAHUE CYMMBbI CIIy4alHBIX BEJIWYMH. MaTeMaTH4eCKOe OXUIAHUE W JUCIIEPCHS

F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO PaCIIPECIICHHA.

3aKoH OOJIBIINX YHCEI M €0 POJIb B HAYKE, IPHUPOJIe U 00IIecTBe. BEIOOPOUHBIN METO ] HCCIIeTI0BAHUH.

[IpuMepsl HenpepbIBHBIX ClIy4YalHBIX BelW4YWH. [IOHATHME O MIOTHOCTHM pacmpeneneHus. 3aJadud, TPUBOASAIIME K HOPMaJbHOMY
pacnpenenenuto. [ToHsITHE 0 HOPMAIBHOM pacpeAeIeHUN.

2.3. TemaTnuyeckoe MJIAHUPOBAHHUE

AJITEBPA U HAYAJIA AHAJIU3A
57 gyacos

HaumeHoBaHUE pa3aesioB H TeM DaekTpoHHbIe (HudpoBbIe
Pasi KoanuyecTBo 4acoB P (undpp )

Ne i/
NpOrpamMmbl o0pa3oBaTe/bHbIE PeCypPChl

MHokecTBa pallMOHAJIBHBIX U
1 NEHCTBUTENBHBIX unces. PanmoHanbHbie 5
ypaBHEHUS U HEPABEHCTBA

https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

2 https://mathb-ege.sdamgia.ru/course

2 @yaKIH 1 rpaprKE. CTeneHb ¢ ek https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course

IIOKa3aTejIeM

Apudmerndeckuii KOpeHb N—0il CTETICHH.

https://mathb-ege.sdamgia.ru/course

3 VippaunoHaibHble ypaBHEHUs 1 5 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPABEHCTBA
4 ®opMyJIbl TPUTOHOMETPHH. 7 https://mathb-ege.sdamgia.ru/course
TpuronomeTpudeckue ypaBHEHHUsI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5 [TocnenoBarenbHOCTH U MPOTPECCUN 2
Crenenb ¢ palldOHAIBHBIM ITOKAa3aTEJIEM. .
7 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 4 https://mathb-ege.sdamia. ru/course
YHKITHAL. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuyeckas QyHKIHU.
8 HOFapI/I$MI/I‘I€CKI/I€ q)yaBHueHHa - 6 https://mathb-ege.sdamgia.ru/course
p yp https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPABEHCTBA
Tpuronometrpuyeckue GyHKIIMH U UX )
9 rpaduky. TPHIOHOMETPHUECKHE 2 https://mathb-ege.sdamgia.ru/course
p - 1P P https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPaBEHCTBA
10 IIpousBoauas. IlpuMenenre npou3BOIHOM 8 https://mathb-ege.sdamgia.ru/course
p AHasd. 11p p A https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
11 ] 4 https://mathb-ege.sdamgia.ru/course
p p https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
o https://mathb-ege.sdamgia.ru/course
12 Cuctembt ypasnermi 4 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
13 H 2 https://mathb-ege.sdamgia.ru/course
aTypaJIbHBIC 1 LCJIBIC HHCIIa https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
14 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3AIUS 6 https://mathb-ege.sdamgia.ru/course
3HAHUH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
I'EOMETPUSI
35 yaca
HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
Ne n/m KouuyecTBO YyacoB

NPOrpaMMmblI

o0pa3oBaTe/bHbIE PeCypChl
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https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course

https://mathb-ege.sdamgia.ru/course

1 Beesienne B crepeomeTpio 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

5 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTRE. 3 https://mathb-ege.sdamgia.ru/course
[TapasIe bHOCTh IPAMBIX U ILIOCKOCTEH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3 [TeprieHAMKYISIPHOCTD MPSIMBIX U 3 https://mathb-ege.sdamgia.ru/course
JIOCKOCTE https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

4 VIIIb MEKIY IIPAMBIMH H IUIOCKOCTAMHU 3 https://mathb-ege.sdamgia.ru/course
yup https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

5 MHororpaHHUKH 6

.. https://mathb-ege.sdamgia.ru/course
6 OO6BEMBI MHOTOrPaHHIKOB 3 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

7 IIoBTOpEHME: CeUCHUS, PACCTOSHUS U YIIIbI 1 https://mathb-ege.sdamgia ru/course
p : » P yr https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

8 Tena BOAIICHIS 4 https://mathb-ege.sdamgia.ru/course
patl https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

.. https://mathb-ege.sdamgia.ru/course
9 O6bEmbI Te 3 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

10 BexTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 3 https://mathb-ege.sdamgia ru/course
p PA pocTp https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

11 [ToBTOpenue, o6odIIEHNE, 5 https://mathb-ege.sdamgia.ru/course

cUCTeMaTH3alus 3HaAaHUHN

BEPOATHOCTDBb U CTATUCTUKA

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

22 yaca
HaumenoBaHue pa3ie/ioB U TeM JyekTpoHHbIe (HU(POBBIE)
Ne nn/m KoanuectBo yacos
MPOrpaMMsbl o0pa3oBaTe/ibHbIE pecypchbl
1 IIpencTaBiieHne TaHHBIX M ONMCATEbHAS 1 https://mathb-ege.sdamgia.ru/course
CTaTUCTHUKA https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5 CiydaifHble ONBITHI U CITy4ailHble 1 https://mathb-ege.sdamgia.ru/course

CO6LITI/I}I, OIIBITBI C PABHOBO3MOKHBIMHU

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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9JICMCHTApPHBIMU UCXOAaMHU

Orneparuy HaJy COOBITHSIMU, CIIOKEHUE

https://mathb-ege.sdamgia.ru/course

3 BEPOATHOCTEH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
VYcnoBHas BEpOSTHOCTD, IEPEBO
4 CIYIAHHOTO ONBITA, BOPMYJTA TIOHOM https://mathb-ege.sdamgia.ru/course
yi » POPMY. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
BEPOSTHOCTH M HE3aBUCUMOCTh COOBITUI
3) DneMeHThl KOMOMHATOPUKU
6 o —— https://mathb-ege.sdamgia.ru/course
p el a https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
7 CIrvaaiiHbIe BEIHUHHDI i DACIINEICTCHILS https://mathb-ege.sdamgia.ru/course
yd pacipen https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
8 OGOBIICHNEC ¥ CHCTEMATH3AIIS SHAHI https://mathb-ege.sdamgia.ru/course
I a https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
9 MareMaTn4ecKoe 0KMIaHUE CITyYanHOM https://mathb-ege.sdamgia.ru/course
BEJIMYMHBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
10 Jucnepcus ¥ CTaHJapTHOE OTKIOHCHUE https://mathb-ege.sdamgia.ru/course
Cily4aiiHOl BEeTMYHHBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
11 3aKOH GOMIBIIHX YHCENT https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
12 HenpepriBHbIE CcllydailHbIE BEIMYNHBI https://mathb-ege.sdamgia.ru/course
(pactipeenenusi) https:/ffipi.ru/ege/otkrytyy-bank-zadaniy-ege
13 HopMAIBHOE DACIDEICICHIS https://mathb-ege.sdamgia.ru/course
p pacipen https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
14 ITosTOpenune, 0600HIEHNE U https://mathb-ege.sdamgia.ru/course

cUCTeMaTHU3anus 3HaHUHU

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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2.4. IloypouHoe NJIAHUPOBAHHE

Ne n/m Tema ypoka

KoaunuecTBO 4acoB

dopmMupyemblie
KOMIIeTEeHI[UN

A.ﬂreﬁpa H HAYAJIa aHaJIu3a

57 yacos

MHOXecTBO, Olepaluu HajJ MHOKeCTBaMu. J(narpammebl
1 DOiinepa—Benna. Parmonanpnbie uncna. [{eficTBuTenbHbIC
yucia. PaimoHanbHbIe M HppaliioHaIbHBIC YUCTA

OK 01, OK02, OK 03

Apudmernaeckue onepamyu ¢ AeHCTBUTEIbHBIMH
2 yrcnamu. [Ipubnmxénneie BerarcaeHus. ToxnecTsa u
TOKAECTBEHHBIE MPEOOPA30BAHUS

OK 01, OK02, OK 03

[Tpumenenue apobeli U MPOICHTOB I PEeIICHUs
MPUKJIAJAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUHN U
peanbHOM kU3HH. [IpOLIeHTHBIE BEIYMCIIEHUS B
MpOQeCCHOHANIBHBIX 3a7ja4ax

YpaBHeHuUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHue
4 HepaBeHCTBAa. MeToa HHTEepBaIOB. Pemenue nensix u
JpOOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
YpaBHeHUe, KOpeHb ypaBHeHU:. HepaBeHCTBO, peleHue
5 HepaBeHCTBA. MeToa HHTEepBaIOB. Pemenue nemnsix u
JIpOoOHO-pallMOHATIBHBIX YPaBHEHUH U HEPABEHCTB

IMpodeccnonannHo-
OPHEHTHPOBAHHOE
coJep:KaHue:

1

OK 01, OK02, OK 03

OK 01, OK02, OK 03

OK 01, OK02, OK 03

dyHKIHA, cr1oco0bl 3a1anus QyHkIuu. B3anmHo
6 oOparuble pynkuuu. ['padux pynkumun. CoiicTBa

byHKIII

OK 01, OK02, OK 03

Crernenb ¢ 1nensIM nokaszarenem. CteneHHas QyHKIUS ¢
7 HaTypaJbHBIM U LIEJIBIM MOKa3aresneM. E€ cBolicTBa

rpaduk

OK 01, OK02, OK 03
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Apudmernueckuii KOpeHb HATYPaJIbHON CTEIICHH.

OK 01, OK02, OK 03

8 CBoiicTBa apu(pMETHIECKOTO KOPHS HATypaTbHON 1
creneHu. CBoicTBa M TpadUK KOpHS N-0i CTETICHU
9 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—O0ii CTeneHn OK 01, OKO02, OK 03
10 Pemenne nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB 1 OK 01, OK02, OK 03
11 Pemenue nppannoHaibHbIX YpaBHEHUN U HEPABEHCTB OK 01, OKO02, OK 03
Koumponvuas paboma no meme "Apucmemuuecxuii OK 01, OK02, OK 03
12 KopeHb N—oti cmenenu. Uppayuonanivnvle ypasHenus u 1
Hepasencmea"
CuHyC, KOCUHYC U TAaHT'€HC YHCIOBOIO apryMeHTa OK 01, OK02, OK 03
13 TpuroHomerpuyeckas OKpyKHOCTb, OIIPEICTICHHUE 1
TPUTOHOMETPHUUYECKUX (DYHKLIHUN YUCIOBOTO apryMeHTa
14 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOIO 1 OK 01, OKO02, OK 03
aprymenTa. OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI
15 [Ipeobpa3oBanue TPUrOHOMETPUUYECKUX BhIPAKEHUN 1 OK 01, OKO02, OK 03
16 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI 1 OK 01, OK02, OK 03
17 Pemenune TpuroHoMeTpuueCcKUX ypaBHEHUI 1 OK 01, OKO02, OK 03
18 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 OK 01, OK02, OK 03
19 Konumponvnas paboma no meme "@opmynol 1 OK 01, OK02, OK 03
mpuzonomempuu. Tpuconomempuueckue ypagnenus'"
ITocneqoBaTeIbHOCTH, CIIOCOOBI 3aaHUs OK 01, OK02, OK 03
20 nocjenoBaTeNnbHOCTEN. ApudmeTndeckas u 1
reoMeTpUYECcKas IIPOTPECCHH.
21 ®opmysa CI0KHBIX TPOLIEHTOB 1 OK 01, OKO02, OK 03
99 CreneHb C paliMoHaIbHBIM TTOKa3aresneM. CBoCTBa 1 OK 01, OK02, OK 03
crenenu [lokazarenpHas pyHKIMs, €€ CBOMCTBA U IrpaduK
23 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX 1 OK 01, OK02, OK 03
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PalrOHAJIbHBIC CTCIICHU

24 ITokazarenbHbIEe ypaBHEHHS U HEPABEHCTBA OK 01, OK02, OK 03
25 [Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 OK 01, OKO02, OK 03
26 Jlorapudwm yucna. JlecaTuaHbIe U HATYpATbHBIC 1 OK 01, OK02, OK 03
norapugmsl. CBolicTBa 0rapu(MoB.
27 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTAPHPMBbI 1 OK 01, OK02, OK 03
28 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpaduK. 1 OK 01, OKO02, OK 03
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
29 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1 OK 01, OK02, OK 03
IIpodeccuonanbHo- OK 01, OKO02, OK 03
30 Jlorapudmmueckas cnvnpanb B nipupoze. Ee OpHEeHTHPOBAHHOE
MaTeMaTHYeCKue CBOICTBA co/iep:KaHue:
1
31 Konmponvuas paboma no meme " [lokazamenvhvle u 1 OK 01, OK02, OK 03
Jlocapudmuieckue ypagnenus u HepageHcmsa'
32 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKH OK 01, OK02, OK 03
33 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB OK 01, OK02, OK 03
34 [IpousBonHas q)yHKIUmI/I. I'eomeTpuueckuii U puzndecKuit 1 OK 01, OKO02, OK 03
CMBICJT TPOU3BOTHOM
35 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH. 1 OK 01, OK02, OK 03
36 [IpousBoHass CyMMBI, MPOU3BEACHHS, YACTHOTO () YHKIIHIA 1 OK 01, OK02, OK 03
37 [TpuMeHeHMe NPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMHA Ha 1 OK 01, OK02, OK 03
MOHOTOHHOCTb U AKCTPEMYMBI
38 [TpuMeHeHre POU3BOTHON K UCCIIETOBAHHIO (DYHKIIHIA Ha 1 OK 01, OK02, OK 03
MOHOTOHHOCTb U IKCTPEMYMBI
39 Haxoxnenre HanOOJIbIIEro 1 HANMEHBIIIET0 3HAYEHUS 1 OK 01, OK02, OK 03

(GyHKIIMM Ha OTpe3Ke
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IIpodeccnonanbHo- OK 01, OK02, OK 03
HaxoxaeHre onTHMalbHOTO PE3yNIbTaTa ¢ IOMOIIBIO
. . OPHEHTHPOBAHHOE
40 MIPOM3BOHOM B MPAKTHYECKUX 3a7ja4aX 'yMaHUTApPHON )
coJlep:KaHue:
HaIpaBJICHHOCTH 1
41 Koumponvuas paboma no meme "l[Ipoussoonas. 1 OK 01, OK02, OK 03
Ilpumenenue npouszsoonou”
42 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1 OK 01, OK02, OK 03
43 WHTerpai, reoMeTpuidecKuii 1 PU3NUECKUI CMBICTT 1 OK 01, OK02, OK 03
HWHTEerpaja
44 Brraucnenue nuaTerpana mno gpopmyie 1 OK 01, OKO02, OK 03
Herorona—JleiiOuuma
45 Brruncienue nioniaaeil KpUBOJIMHEHHBIX Tpanenui 1 OK 01, OK02, OK 03
CucTtembl TUHEHHBIX, LETBIX, PAIIHOHAJIBHBIX, OK 01, OK02, OK 03
46 UPPAIMOHATILHBIX, IIOKA3aTEeIBHBIX, JIOTAPHU(PMUICCKIX 1
YpaBHEHU U HEPABEHCTB
CucTemMbl TUHEHHBIX, LIETBIX, PAIIHOHATIBHBIX, OK 01, OK02, OK 03
47 UPpaLMOHATIbHBIX, I0KA3aTEIbHBIX, JIOTAaPUPMUUIECKUX 1
YpaBHEHUI U HEPABEHCTB
. IIpodeccnonanbHo- OK 01, OK02, OK 03
[IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K
OpMEHTHPOBAHHOE
48 PEIICHUI0 MaTEeMaTHIEeCKUX 33/1a4 U 33]1a4 U3 Pa3TMIHBIX
. . cojlepIKaHue:
oOracTell HayKH U peaJIbHOM JKU3HU 1
49 Koumponvnas paboma no meme "Unmeepan u e2o 1 OK 01, OK02, OK 03
npumernenus. Cucmemvl ypasneruu"”
50 HatypanbHble U 11e51bIe YKclia B 33/1a4ax U3 pealbHOU 1 OK 01, OK02, OK 03
JKU3HH
51 [Ipu3HaKu AETUMOCTH TETBIX YUCEI 1 OK 01, OK02, OK 03
52 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3allvs 3HAHUH. 1 OK 01, OK02, OK 03
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YpaBHeHus

[ToBTOpeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

OK 01, OKO02, OK 03

>3 HepasencrBa 1

54 [ToBTOpEeHHE, 0000IIIEHNE, CUCTEMATHU3AIIMS 3HAHUM. 1 OK 01, OK02, OK 03
CucreMbl ypaBHEHHI

55 [ToBTOpEeHUE, 0000IICHNE, CHCTEeMAaTH3allns 3HAHU. 1 OK 01, OK02, OK 03
CucreMsl ypaBHEHUN

56 IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIM 3HAHUM. 1 OK 01, OK02, OK 03
Cucremsl ypaBHEHUH

57 Umoeosas koumponvras paboma 3a Kypc aneedbpvl u Ha4aul 1 OK 01, OK02, OK 03

aHaau3a

Ne n/m Tema ypoka

KoaunuecTBo 4acoB

®opmupyemble
KOMIIeTEHIIUH

I'eometpust 35 yacos

OcHoBHble NIOHATHSA cTepeomeTpun. [Ipocrelimue
cTepeoMeTpudeckre GUrypsl U IpaBuiIa HU300pakeHusl.

OK 01, OK02, OK 03

1 1
AKCHOMBI cTepeoMeTpud. B3anMHoe pacrnonoxxeHue
NPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.
[TapayieabHOCTB IPSMBIX B IPOCTPAHCTBE. OK 01, OK02, OK 03
2 [TapaytenpHOCTB TPEX NpsAMBIX. [lapamienbHOCTh IPAMON 1
Y TUIOCKOCTH.
3 [TapannensHOCTH IOCKOCTEM. CBOMCTBA MapalIeIbHBIX 1 OK 01, OK02, OK 03
IIJIOCKOCTEMN
. IIpodeccuonanbHo- OK 01, OK02, OK 03
Pacrnionoxxenne npsiMbIX U MJIOCKOCTEN B OKPYKaOIIEM
4 OPHEHTHPOBAHHOE
Mupe (PUPOJIe, APXUTEKTYPE, TEXHUKE)
cojiepKaHue:
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[leprieHAMKYISIPHOCTD NMPSIMOi U TI0cKOCTU. [Ipu3Hak

OK 01, OKO02, OK 03

> NEPICHIUKYISIPHOCTH TMPSIMON U TUIOCKOCTH. 1
6 [leprieHAMKYISIPHOCTD MPSAMBIX B IPOCTpaHCTBE. Teopema 1 OK 01, OK02, OK 03
0 Tpex MEPICHIUKYIIIpax
7 [lepneniuKyISIpHOCTH NPSAMBIX B IIpocTpaHcTBe. Teopema 1 OK 01, OKO02, OK 03
0 Tpex MEePIEeHIUKYIsApax
Yroa Mexay III0CKOCTAMU. JIByrpaHHBIN yroJl, JMHEHHBIN OK 01, OK02, OK 03
8 yroj aByrpa"Horo yria. [leprnenaukyaspHOCTb 1
mockocten. [Ipu3Hak nepnesauKyJIsIpHOCTH ABYX
IJIOCKOCTEM
9 VYron Mexay nNpsMOM U INIOCKOCTBIO. YTOJI MEXY 1 OK 01, OK02, OK 03
CKPELTUBAIOIIMMHUCS TTPSIMBIMH.
Konmponvuas paboma no memam "lapannenvrocms u OK 01, OK02, OK 03
10 NepneHoOUKYISIPHOCHbL NPamblx u niockocmeil” u "Venol 1
MedHCOY NPAMBIMU U nIocKocmamu”
[Tonsarue muororpannuka. [Ipusma, ee BUIBI ¥ DJIEMEHTHI, OK 01, OK02, OK 03
11 OOKOBAas U TIOJIHASI IOBEPXHOCTH MPU3MBI. 1
[Tapannenenunen, mpsiMOYrOJIbHBIN NAapaUICICIUIIE] U €T0
CBOMCTBA
12 [Mupamua, e€ BUABI U AJIEMEHTHI. OOKOBAs U TOJIHAS 1 OK 01, OK02, OK 03
MOBEPXHOCTh TUPAMU/TBI.
13 ITpaBrIIBHBIE MHOTOIPAHHUKH. 1 OK 01, OK02, OK 03
CummeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO IIpodeccnonanbHo- OK 01, OK02, OK 03
14 TOYKH, TIPSIMOM, TIIOCKOCTH. DIE€MEHThI CHMMETPHUH B OPHEHTHPOBAHHOE
nUpaMuiaxX, napauieenuneaax, NpaBuiIbHbIX cojlepiKaHue:
MHoOrorpaHHukax. [Ipumepsr cummeTpuii B mpodeccuun 1
15 Pemenue BeIMMCINUTENBHBIX 337]a4 HA MHOTOTPAaHHUKH 1 OK 01, OK02, OK 03
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16 Perienre BHIYMCIUTENBHBIX 337]a4 HA MHOTOTPaHHUKH 1 OK 01, OK02, OK 03
17 O06BEM TUpaMuIBI 1 OK 01, OK02, OK 03
18 O0BEM pU3MBI 1 OK 01, OK02, OK 03
19 Koumponvuas paboma no meme "Muozozpannuxu” 1 OK 01, OK02, OK 03
[TocTpoenue ceueHnii B MHOTOTpaHHUKeE. Beraucienue OK 01, OK02, OK 03
20 pacCcTOSTHUMN: MEX]y IBYMS TOYKAMH, OT TOYKHU J0 IPSIMOH, 1
OT TOYKH JI0 IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS
IPSIMBIMU
21 Tena Bpamenus. Lunuuap, ero 3eMeHTsl, MIOMa1b 1 OK 01, OK02, OK 03
OOKOBOM M MOJHOM MOBepXHOCTH. CEeUCHUS ITUITHHIpA
99 Konyc, ero ajieMeHTsI, TU1oma b 00OKOBOW U MOJTHON 1 OK 01, OK02, OK 03
noepxHocTu. CeyeHust KoHyca
93 Cdepa, map. Bzaumnoe pacnonoxenue chepsl u 1 OK 01, OK02, OK 03
IUIOCKOCTH, Miomaab chepol. CeueHus mapa.
24 Kom6unamus ten BpaieHus: ¥ MHOTOI'paHHUKOB 1 OK 01, OKO02, OK 03
25 O0béM UIMHIIpa, KOHYyca, Iapa OK 01, OK02, OK 03
26 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY 1 OK 01, OK02, OK 03
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI
97 Koumponvnas paboma no memam "Tena epawenus” u 1 OK 01, OK02, OK 03
"Obvembr men"
Bekrop Ha miockocTu U B mpoctpaHcTBe. ClioxkeHue u OK 01, OK02, OK 03
98 BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO. 1
Yron mexay Bekropamu. CKasIpHOE POU3BEACHHE
BEKTOPOB
[IpsimoyrosipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. OK 01, OKO02, OK 03
29 Koopaunats! Bekropa. IIpocreiimue 3agaun B 1
KOOpJMHATAX
30 KoopanaaTHO-BEKTOPHBIN METOT TP PEIICHUN 1 OK 01, OK02, OK 03
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TCOMCTPHUYCCKUX 3aaayd

IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM.

OK 01, OKO02, OK 03

31 1
Pemienue 3anau
39 IToBTOpEHME, 0000IIICHNE U CUCTEMATU3AIIM 3HAHUM. 1 OK 01, OK02, OK 03
Penrtenue 3amau
33 IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1 OK 01, OK02, OK 03
Penrenue 3amau
34 [ToBTOpeHUe, 0600IICHNE U CHCTEMAaTH3allNs 3HAHUH. 1 OK 01, OK02, OK 03
Pemenue 3amau
35 Umoeosasn konmponvuas paboma no ' eomempuu 1 OK 01, OK02, OK 03
dopmMupyemblie
Ne ni/m Tema ypoka KosmnuecTBo yacos
KOMIIETeHI[HH!

BeposiTHOCTDH M cTAaTHCTHKA -22 Yaca

[IpencraBieHue JaHHBIX ¢ TOMOIIBIO TAOIUI] U TUArpaMM
Cpennee apudmeTnueckoe, MeuaHa, HanOOIbIIEee U
HauMEHbIIIee 3HAYSHUS, pa3Max, TUCTIEPCHsl, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Ciy4aitHble SKCTIepUMEHTHI (OTIBITHI) U CIy4aiHbIC
COOBITHSI. DIIeMEHTapHbIE COOBITHS (UCXOIBI).
BeposiTHOCTB ciywaiiHoro coObiTus. BepositHocTn
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSMH

Omnepanuu HajJ COOBITUSIMU: TIEpecedeHne, 00beTUHEHHE
COOBITHH, TPOTUBOMOJIOXKHBIE COObITHA. J(narpaMmbl
Oiinepa. opmyra CI0KEHUS BEPOATHOCTEN

OK 01, OK02, OK 03

OK 01, OK02, OK 03

OK 01, OK02, OK 03
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VYcnoBHAsA BEPOATHOCTh. Y MHOYKEHUE BEPOSTHOCTEH.

OK 01, OK02, OK 03

4 JlepeBo cny4ailHOTro SKCIepuMeHTa
5 ®dopmyra MoJHON BEPOATHOCTHU OK 01, OK02, OK 03
KomMOuHatopHoe npaBuiio ymMHOKeHHS. [lepecTaHOBKY 1 OK 01, OK02, OK 03
6 dakropuan. Uucno coueranunii. Tpeyronpauk [lackais.
®dopmyna buaoma HeroToHa
7 HesaBucumplie ucnbiranus. Cepusi He3aBUCUMBIX OK 01, OK02, OK 03
UCIIBITaHUH .
8 Crnyuaitnas BennunHa CymMma ¥ IPOU3BEICHUE CITyYailHbIX OK 01, OK02, OK 03
BEJIMYWH
Pacnpenenenue Bepostaocre. luarpamMmma OK 01, OK02, OK 03
9 pacnpenenenus [Ipumepsl pactipeneneHuii, B TOM 4ucie
FeOMETPUUECKOEe 1 OMHOMHAIILHOE
10 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3allvsI 3HAHUN OK 01, OK02, OK 03
11 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3allvsl 3HAHUN OK 01, OK02, OK 03
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HpI/IMepBI MNPUMCHCHUS MATEMATUYCCKOT'O OKUAaHUA
(cTpaxoBanue, JioTepes). Maremarnueckoe 0xXuaaHue

OK 01, OK02, OK 03

12 CYMMBI CIYYalHBbIX BEIUYUH. MaTeMaTHYECKOE OKHUIAHUE L

TEOMETPHYECKOTO M OMHOMHAIILHOTO PACIIPE/ICIICHHIA
13 Jucnepcus u cTaHIapTHOE OTKJIOHEeHHE. Jlucnepcuu 1 OK 01, OK02, OK 03

TEOMETPHYECKOTO M OMHOMHAIILHOTO PaCIIPE/ICIICHHUS
14 3aKoH 60JILH1£/IX yricell. BeIOOpo4HbIN METOT 1 OK 01, OK02, OK 03

HCCIIeIOBAaHUI

[Ipumepbl HENPEPHIBHBIX CIIy4alHbIX BEIUYUH. DyHKINA OK 01, OKO02, OK 03
15 MJIOTHOCTH pacnpeeseHus. PaBHoMepHoe pacnpeneneHue 1

U €ro CBOMCTBA

3amauu, TpUBOASIINE K HOPMAJILHOMY pacipeiesieHUIO. OK 01, OK02, OK 03
16 @yHKIMSA IUVIOTHOCTU U CBOMCTBA HOPMAJIBHOTO 1

pacripeesieHust
17 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIM 3HAHUM. 1 OK 01, OK02, OK 03
18 [ToBTOpeHUE, 0600IICHNE M CHCTEMAaTU3alNs 3HAHUH. 1 OK 01, OK02, OK 03
19 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 OK 01, OK02, OK 03
20 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aIUsl 3HAHU . 1 OK 01, OK02, OK 03
21 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 OK 01, OK02, OK 03
99 Hmozcosas _xommponvuas paboma no Beposmuocmu u 1 OK 01, OK02, OK 03

cmamucmuke
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3. YCJIOBUs PEAJIM3ALIUUA TPOI'PAMMBI IPEJIMETA

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4yeHHn 0

1. KaOuner (u1st rpynnoBbIX 3aHATHI).

2. WHTepakTBHAs JOCKa

3. MoOWIbHBINA KOMITBIOTEPHBIH KaOUHET (TpH He0OXOAUMOCTH)

4. PaznaTounblii MaTepuai (TeCTsl, 3alaHUs ISl CAMOCTOSITENbHON paboThl, IPOBEPOUHBIE

3a/IaHus U T.11.).

[lpu opranuzamuu OOy4YeHHS C HCHOJIb30BAaHMEM JIUCTAHIIMOHHBIX 0OO0pa30BaTEIbHBIX
TEXHOJIOTHI U 3JIEKTPOHHOTO OOYYEeHHS y OO0y4YaroUIuXcs U MPEroaBaTelis JOHKHBI ObITh B
HAJIMYMHA TICPCOHAIBHBIA CTAIlMOHAPHBIA KOMITBIOTED, IUIAHIIET, HOYTOYK C HAJIMYHEeM
MUKpPO(OHA U KaMepbl; JOCTYII K ceTu MHTepHeT.

3.2. Y4eOHO-MeToAnYeCcKoe 00eceyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

Marematuka: anredpa 1 Hayaja MaTeMaTHYeCKOro aHaJn3a, reoMeTpusi. Airedpa u Hadana
MaTemaruueckoro ananusa. 10-11 kmaccesl [Teker] : yueOHUK 17151 00111€00pa30BaTENbHBIX
opranm3anuii: 6a3oBelil u yriayonennsiit ypoau / FO. M. Komnsrus [u ap.] ; Anamos 1. A.
[u ap.]. - 4-e uzganue. - Mocksa : [Ipocsemienune, 2017. - 463 c. : ui. - 3aka3 No 4742. -
ISBN 978-5-09-045929-7. (Haxagnas Ne35)

Martemaruka: anreOpa U Hadajia MaTeMaTUYECKOTo aHanu3a, reomerpus. ['eometpus. 10-11
KJIACChI: yUeOHHUK a1 o01ieo0pa3oBarenbHbix opranusanuii/ JI.C. Atanacsa u np.. - 9 - e.
u3a. - M .: Tlpoceenienne, 2022. - 287 c. (Haknagnas 2-2022)

3.2.2. lonoJTHUTEIbHbIE HCTOYHUKHU

1. Bcepoccuiickue wuHTepHeT-omumnuansl. - URL: https://online-olympiad.ru / (xara
obpamenus: 12.07.2021). - TekcT: 3MEKTPOHHBIH.

2. Enunas xomnmekuust 1mupoBbIx oOpasoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nata obpamenus: 08.07.2021). - TekcT: AIEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EquHOE OKHO JOCTyma K 0Opa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru / (nara obpamienusi: 02.07.2021). - TekcT: 3M€KTPOHHBIM.

4. Hayunast smextponnas Oubmuorexka (HOB). - URL: http://www.elibrary.ru (mara
obparmenust: 12.07.2021). - TekcT: 27IeKTPOHHBIH.

5. OTkpeIThIil KOJUIemk. Marematuka. - URL: https://mathematics.ru / (nara oOparienus:
08.06.2021). - TekcT: 3EKTPOHHBIH.

6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nata oGpareHus:
12.07.2021). - TekcT: 37€KTPOHHBIA.

7. CnpaBoyHUK o MaTeMaTHKE IS MIKOJBEHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Texkcr:
JJIEKTPOHHBIN.

8. Cpenusii MaTemathueckass mHTepHer mikonma. - URL: http://www.bymath.net / (mara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBI.

9. denepanbubiii moptan «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru / (mara
obpammenust: 02.07.2021). - TekcT: 3MeKTPOHHBIH.

10. ®denepanpHblii  HEeHTp  WH(pOpMaMOHHO-OOpa3oBaTenbHBIX  pecypcoB. - URL:
http://fcior.edu.ru / (nata oopamenwus: 01.07.2021). - TekcT: 2IEKTPOHHBIH.



3.3 Opranuzanusi o0pa3oBaTeJbHOI0 MpolLecca HA 3aHATHAX MO Yy4eOHOMY
npeaMeTy

Peanamn3zanmsi BOCIHTATEIbHBIX ACMEKTOB B Ipoliecce YUeOHbIX 3aHATHH

Ha 3aHATUAX I/ICHOJIBSYIOTCSI BOCIIUTATCJIBbHBIC BO3MOXXHOCTHU coaepmaHI/m yqe6H0r0
IpeaMeTa 4epe3 co3/anre OJaronpusTHBIX YCIOBUM I TPHOOPETEHHUS 00YJaIOMUMHUCS OTIhITa
OCYIIECTBJICHUS COLIMAJIBHO 3HAYUMBIX JIeJl, Mepeaady OOydyarolmUMCs COLMAIbHO 3HAYMMBIX
3HaHWH, pa3BUBAIOIIME WX JIFOOO3HATEIBHOCTh, ITO3BOJISIONIME NPHUBJICYbL WX BHUMAaHHE K
O9KOHOMHYCCKHMM, IOJIUTUYCCKUM, 9KOJIOTHYCCKHM, FYMaHI/ITapHBIM HpO6JI€MaM Hamero
obmecTBa, HOPMUPYIOIIHE UX TYMAHHUCTHYECKOE MUPOBO33PEHUE M HAYYHYIO KapTUHY MHDA.
HcnoJib30BaHHe AKTUBHBIX U HHTEPAKTUBHBIX (OpM NpoBe/ieHUs 3aHATHI
B memsx peanuzanmpy KOMIIETEHTHOCTHOTO IIOJXOJa, IPEIYCMOTPEHO HMCIOJIb30BaHUE B
00pa3oBaTeIbHOM TIPOIIECCE AKTUBHBIX M WHTEPAKTHBHBIX ()OPM TPOBEIACHHUS 3aHATHMA
(KOMITBIOTEPHBIX CHUMYIJISILIMMA, JIETOBBIX M POJEBBIX HUIP, pa3dopa KOHKPETHBIX CHUTYaIUH,
NICHXOJIOTHYECKUX M UHBIX TPEHHHTOB, TPYMIIOBBIX TUCKYCCHI) JUIs (POPMUPOBAHUS U Pa3BUTHA
00X 1 MpodeCcCHOHATbHBIX KOMIIETEHIIUN 00yUYarOIXCs.

3.4. OcobGennoctu peanu3zanuu nporpammsl ¢ npumenesuem 10T u 30

B ocoObix ciywasx (kKapaHTHH, aKTHUpOBaHHbIE JAHM M JIp.), BO3MOKHA OpraHU3aLUs
yueOHOro mpouecca B (opMe  IUCTAHIIMOHHOTO OO0y4deHHUs (JJIEKTpOHHOE OOydeHue u
JMICTaHIIMOHHBIE 00pa3oBaTeIbHBIE TEXHONOTUN). [1o11 37EeKTPOHHBIM OOydeHHEM MOHUMAETCS
opraHu3aiys 00pa3oBaTeIbHON NESTEIBHOCTH C IPUMEHEHHEM COJepKalielics B 0a3ax JTaHHBIX
U HCHOJB3yeMOW TpU  peanu3anuu  o0pa3oBaTeNbHBIX MpOrpaMMm  HHPOPMALUU |
ofOecreunBaOIIUX e 00paboTKy HH(POPMAIMOHHBIX TEXHOJOTHH, TEXHHYECKHUX CpEICTB, a
TaKkke WH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CeTeH, OO0eCIeYnBaOMUX Mepeaady Io
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aUMOAEHUCTBHE OOy4arolIUXcs M MeAaroruyeckux
paboTHuKoB. Ilox OUCTAaHIIMOHHBIMM  OOpPa30BATEIbHBIMU TEXHOJOTHSIMU MOHMMAIOTCS
o0pa3oBaTelbHbIE TEXHOJOIMH, PEaln3yeMble B OCHOBHOM C NPUMEHEHUEM HH(pOpMalMOHHO-
TEJIEeKOMMYHUKALMOHHBIX CETeH MpH OIMOCPEJOBAHHOM (HA pACCTOSHUHU) B3aUMOAEHCTBUU
00y4aroImuxcst ¥ NeJarorndeckux paboTHUKOB.

JlucraHuoHHOEe  O00y4YeHHe, B  3aBUCUMOCTH OT TEXHHYECKMX  BO3MOXKHOCTEH
00yyaromuxcsi, MPOBOAUTCS C HCIIOJIb30BAaHUEM TaKUX (OPM MPOBEEHU 3aHATUN KaK OHJIaiH-
YPOKH, OHJIaliH-KOH(EpEeHIUH, OHJIAMH-IEKIUHU, HCIONb30BaHUE BHIEOYPOKOB, IpE3EHTAIIMM,
BO3MOXKHOCTEH 3JIEKTpOHHBIX OOpa3oBarenbHbIX miuatrgopm Yuu PY, pemy OI'D, .knacc,
POUI u gp, a Tak e B anbTepHATUBHBIX (popmax, MpeaycMaTpuBarolux padboTy o0yJaronmxcs
[0 OCBOEHHMIO MPOTPaMMHOIO MaTepuajl ¢ Y4eOHBIMM U JAMJAKTUUYECKUMH IOCOOMSIMH,
MapLIPYTHBIMU JHUCTaMU. JIMCTaHIMOHHOE OOyuY€HHE COIpPOBOXKAAETCS KOHCYJIbTUPOBAHUEM
oOyyaromuxcst ©W HUX poauTened (3aKOHHBIX MpejacTaBuTeneil) B 000  JocTymHOU
JTUCTAaHIIMOHHOM (opme.

OOygaromumMcst obecriedeH JOCTYN K pecypcaM JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTpoHHOM 6ubmmoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA ITPEIMETA

KoHTpoJib W oOLleHKa pe3ylbTaTOB OCBOCHHS Y4eOHOrOo TpeaMeTa OCYIIECTBIISETCS
mperojaBaresieM B IPOIEcce MPOBEACHHUS TMPAKTHUYSCKUX 3aHATHH W JTaOOPAaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHsI OOYUYAIOUTUMUCS WHANBUAYAIBHBIX 33JaHUN, MPOEKTOB,
HUCCIIENOBAHUMN.

Texymuii KOHTPOJIb U MPOMEKYTOYHAS aTTECTAlMsI MPEIyCMaTPUBAIOT BHIMOJHEHHE padboT (Mx
YacTH) B TECTOBOM (hopMe, COCTaBICHHBIX Ha ocHOBe 3amanun u3 Oanka DUOKO (BIIP B
CIIO) u otkpeiToro 6anka 3amganuit ®UIN no noaroroske k EI'D.
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OcBoeHHbIC YMeEHHS,
YCBOCHHBbIE 3HAHMSA

IMoka3aTejin OLEHKH
pe3yJjbTaTa

®opma
KOHTPOJIAA ¥
OLICHMBaHUS

1) YMeTh NpPOBOAMTH TOXICCTBEHHBIC
npeoOpa3oBaHUs palMOHANbHBIX,
UppAIMOHATIBHBIX, JIOTapH(PMHUYECKIX
Y TPUTOHOMETPHUUYECKUX BBIPAKCHUI;

Pacnio3Hanue u pe3yibTaTUBHOE
IIPUMEHEHHUE CBOWMCTBA KOpPHEH,

CTEIEHEN, norapudmoB,
TPUTOHOMETPHUYECKUX  (DYHKIUH,
He00X0INMBIE TUTS

peoOpa30BaHUs BRIPAKESHUM.

I[TucemenHOE
penieHue 3aaa4y

2) YMeTh perath MoKa3aTelbHbIC,
UppalnroHaIbHbBIE, JOTapUPMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA; PEIlIaTh CUCTEMBbI
YpaBHEHU N3YYEHHBIMU METOJIaMU;

Omnpenenenue THUIIAa M crocoba
peleHus IIPOCTEUIINX
UpPPpaLMOHAIIBHBIX,
norapupMUIECKUX,
[I0Ka3aTeJbHbIX,
TPUTOHOMETPUUECKUX YpaBHEHUH,

I[TuceMmenHOE
peuieHue 3aaa4y

HEpaBeHCTB U  HUX  CHCTEM;
HaXO0XJICHUE pelieHus
IIPEJUIOKEHHBIX 3aJaHUH
Bocnpoussenenne  nony4yeHHbIX | BeinmonHenue
3) Ymertb CTPOUTH rpaduKy | yYMEHUM  UIi  TIOCTPOGHHUS M | MPAKTHYECKUX
AIIEMEHTAPHBIX (PYHKUIUH W MPOBOAMUTH | IPeoOpa3oBaHUs rpaduKOB | 3alaHUi,  TECTHI
npeoOpa3oBaHus rpaduKoOB, UCIONb3YS | SIEMEHTAPHBIX byHKUUi; | HA «4TEHUE»
M3Y4YEHHbIE METO/IbI OIMCBHIBaHUE CBOICTBA (QYHKIUH C | rpadukoB
MIOMOIIIBIO I'paduKa.
4) VYmerpb npuMeHATh  ammapar | BocnpousBeneHue — nosydeHHbIX | BoinmosHeHue
MaTEMAaTUYECKOTO aHAJIN3a K PELIECHUIO | 3HAaHUU U YMEHMH | IPAKTUYECKUX
3a1a4 MaTeMaTHUYeCKOro aHajau3a JUIs | 3aJaHuil, TeCThl
ONHCaHMUsI CBOMCTB (YHKUMH U | HA «UTEHHUE
MIOCTPOEHHUSI IPa(PUKOB rpaduKoB
5) VYmerp mNpUMEHATH OCHOBHBIE | Pacrio3HaBaHue U pe3ynabTaTuBHOE | BoimonaHeHune
METO/Ibl T€OMETpUHU (IIPOEKTUPOBAHMSI, | IPUMEHEHHE CBOICTB U | IPaKTUYECKUX
npeoOpa3oBaHuil, BEKTOPHBIH, | IPU3HAKOB  MPOCTPAHCTBEHHBIX | 3a/JlaHUM

KOOpJMHATHBII) K pelIeHHUIO 3a/1a4

¢buryp i1 HaX0XKJE€HUSl pelIeHUs
IIOCTaBJIEHHBIX 3a/1a4.

6) 3HaTh TEMaTHYECKHWH MaTepHuai
Kypca

DopMyJIUPOBAHUE  ONPEIEICHHI
IIPOCTPAHCTBEHHBIX ¢buryp,
MEPEYNCIICHUE UX CBOMCTB.
Knaccudunuponanue BUJIOB
BBIpa)KCHU I YPaBHEHUH,
HEPABEHCTB (B COOTBETCTBUM C
pasznenamu IIPOrPaMMHOTO
MaTepuasa), COIOCTABICHHUE UM
HE00XO0TMMBIX bopmyn  ans
peuieHus 3a1ay.

Tect ¢ BBIOOpOM
OTBeTA,
BBITIOJTHCHUEC
MPAKTUIECKHUX
3aJaHuN

Kpurtepuu onieHuBaHUs YCTHBIX OTBETOB

- OIIEHKA «5» BBICTABJISIETCS, €CJIM YUEHUK:
- TIOJTHO PacKpBUI COJIEpKAHUE MaTepuaia B 00beMe, MPEeIyCMOTPEHHOM POTPaMMOi U

y4eOHUKOM;
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- U3JI0OKWI MaTrepual TI'pPaMOTHBIM  S3BIKOM B  OIPEAEICHHONW  JIOrMYECKON
[IOCJIEI0BATEIbHOCTH, TOYHO MCHOJB3YysSd MAaTEMaTHYECKYH0 M  CHEHHAIU3UPOBAHHYIO
TEPMUHOJIOTUIO U CUMBOJIMKY;

- MPaBUJIILHO BBIMOJIHWI Tpaduueckoe H300paKeHHE aaropuTMa W HHBIE YEPTEeKU U
rpaduKu, COMYTCTBYIOIINE OTBETY;

- T1OKa3aJl YMEHHE WUIOCTPUPOBATh TEOPETHUUYECKUE TIOJOKEHUSI KOHKPETHBIMU
IIpUMEpPaMu, IPUMEHATh UX B HOBOW CUTYAllMH NP BINOIHEHUH IPAKTUUYECKOTO 3aJaHUS;

- TPOAEMOHCTPUPOBAJ YCBOCHHME pAHEE M3YUYECHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYMBOCTD UCIIOJIB3YEMBIX IIPH OTBETE YMEHHI 1 HABBIKOB,

- OTBEYAJI CAMOCTOSITENILHO 0€3 HaBOSIIKUX BOIIPOCOB MPEoaaBaTess.

- OLIEHKA «4» BBICTABJIACTCS, €CJIN:

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OICHKY «5», HO MPU ITOM HUMEET
OJIMH U3 HEJOCTAaTKOB:

- B M3JIOKEHUU JONYLICHbl HEOOJbIIHME MpoOeNnbl, HE HCKAa3MBIIKWE JIOTHYECKOTO U
MH(GOPMALIMOHHOTO CO/ICPKAaHMS OTBETA;

- JIONYILEHbl OJIMH-/IBA HENOYeTa IMPU OCBEUICHWU OCHOBHOI'O COJIEPKAHHS OTBETA,
HCIIPABJICHHBIE 110 3aMEYAHMIO IIPETIO1ABATELS;

- JIONyIIEHbI oImMOKa win Oosiee ABYX HEJOUYETOB IPH OCBEIICHUH BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO MCIIPABIICHHBIE 110 3aMEYAHUIO ITPENOIABATEIIA.

- OLIeHKA «3» BBICTABJISACTCS, €CJIM:

- HEIOJIHO WJIM HEIOCJIE0BAaTEIbHO PACKPBITO COAEPKAHME MaTepualia, HO ITOKa3aHO
o01iee MOHUMaHKUE BOIIPOCA U IPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JIJIs 1ajbHEHIIero
YCBOGHMSI MPOTPaMMHOr0 MaTepuajla, UMENIHUCh 3aTPYAHEHUsS WM JOINYIIEHbl OLIMOKU B
ONpEJEICHUN MOHATHM, MCHOJIb30BAHUM TEPMUHOJOTMHU, YepTeXaxX U  BBIKJIAJKaX,
HCIIPABJICHHBIE [10CJIE HECKOIBKUX HABOAAIIMX BOIIPOCOB IIPENIOAABATENS;

- CTYACHT HE CIIPaBWJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYyallUU IIPH BBINOJIHEHUH
MPaKTUYECKOI0 33/IaHUs, HO BBIMOJIHWII 3aJJaHUs 00513aTEIbHOI0 YPOBHSI CII0KHOCTH I10 IaHHOM
TEME,

- IpY 3HAHUHU TEOPETUUECKOI0 MaTepuasa BbISIBIEHA HEOCTaTOUHasi CHOPMUPOBAHHOCTh
OCHOBHBIX YMEHHH U HaBBIKOB.

- OLIEHKA «2» BbICTABJISACTCSH, €CJIN:

- HE PacKpbITO OCHOBHOE CO/Iep)KaHUe yueOHOro Marepuaa;

- o0HapyXKeHO HEe3HAHME WJIM HEMOHMMAaHUE CTYIEHTOM OOJbIlel Ui Haubosee BaxKHON
4acTH yueOHOro Marepuaia,

- JIONyILIEHbl OMIMOKK B OMPEEIICHUN MOHATHH, MpU MCIONb30BAaHUM TEPMUHOJIOTUH, B
gyepTekax, OJOK-CXeM M HHBIX BBIKJIAJKaX, KOTOpPblE HE HCIPABIEHBl TOCIE HECKOIBKUX
HAaBOJAIIMX BOIPOCOB IIPEMOJABATEIS.

- oneHkKa «1» BpICTaBJIsAeTCS, €CJIN:

- CTYAGHT OOHapyXWJ IIOJHOE HE3HaHHE M HEMOHUMaHHe H3y4yaeMoro y4eOHOro
MaTepuasga WIM HE CMOI OTBETHTh HU HA OJMH M3 IOCTABJIEHHBIX BOIIPOCOB II0 M3y4acMOMY
Marepuaity.

JlJ1s1 THCbMEHHBIX Pa0oT ONpPeIesslTCs cJeyIlHe KPUTEePUH OlleHOK:

- OLIEHKA «5» CTABUTCS, €CJIU:

- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

- B TECOPETUYCCKUX BBIKJIAJKAX PEIICHUS HET MPOOEIOB U OMHO0K;

- OlleHKAa «4» CTABUTCH, €CJIH:

- paboTa BBIMOJTHEHA MTOJTHOCTHIO, HO 0OOCHOBAHMS IIIAr0B PEIICHUS HEAOCTATOYHBI (€CITH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIUATBHBIM O0BEKTOM IIPOBEPKH);

- IONyIIIeHa OIHA OITMOKA WUJTU JABA-TPHU HEIOYETa.

- OlleHKA «3)» CTABMTCS, €CJIM:
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- JIOTIyIeHbI OoJiee 0HOM OMMOKY MM JBYX-TPEX, HO CTYICHT BIaJeeT 00sA3aTeIbHBIMU
YMEHUSMH I10 TPOBEPSIEMON TEME.

- OLIEHKA «2» CTABUTCH, €CJIU:

- JIONyUIEHbl CYIIECTBEHHbIE OMIMOKH, IIOKa3aBIlIKWE, 4YTO CTYIEHT HE BiaJeeT
00s13aTeTbHBIMH 3HAHUSMU TI0 JAHHOW TEME B MIOJTHON Mepe.

- oneHka «1» craBurcs, ecjin:

- paboTa mokasaja MmoJHOe OTCYTCTBHE Y CTYJIEHTa 00s3aTeIbHBIX 3HAHUA U YMEHUH TI0
MPOBEPAEMOI TEME.

15l TeCTOBBIX PA0OT OnpeeasIIoTCs caelyIone KPpUTepHu OlleHOK:

C [IOMOLIBIO KOOOPUITMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbIX BAJIJIOB, P- MAKCHUMAJIbHOE

KOJIMYECTBO BAJIJIOB
KO3PPUIMEHT K OIEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBIIE 0,45 2
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