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1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBEHb)
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YaCThIO OCHOBHOH MpPOQEecCHOHATBHONH 00pa3oBaTeIbHOM
nporpammbel B cooTBeTcTBHM ¢ PI'OC mo cnemumansHoctrn CIIO  53.02.08 My3sbikanbHOE
3BYKOOIIEPATOPCKOE MaCTEPCTBO

1.2. MecTo npeamera B crpykrype IHIICC3
[Ipenmer sBnsercs yactbio OOIIE00pa30BaATENBHOIO YUEOHOTO [IUKJIIA

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

Wzydenue npenmetHoil obnactu "MaTtemaruka 1 nHGOpMATUKA" TOHKHO 00ECIICUNTH!
c(OPMHPOBAHHOCTh MPEJICTABICHUNA O COLUAJIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX (aKTOpax
CTaHOBJICHUS MAaTeMaTHKH ¥ HH(OPMATHKH;, C()OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO,
QIFOPUTMUYECKOTO M MAaTEMaTHYECKOI'0 MBIIUIEHUS; C(OPMUPOBAHHOCTh YMEHUH HPUMEHSTH
NIOJTyYCHHBIC 3HAHUS MPH PEIICHUH Pa3IM4YHBIX 331ad; C(OPMHPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK YacTH OOILIeuelOBEUYeCKOM KyNbTyphbl, YHUBEPCAJIbHOM S3bIKE HaYyKH,
MIO3BOJISIOIIEM OMMCHIBATh U U3y4aTh PEAJIbHbIE MPOLIECCHI U SBJICHUS.

Coneprkanue nporpammbl «MaremaTka» HallpaBJIeHO Ha JOCTH)KEHUE CIAESIYIOIUX LeNIeH:

* o0ecrieyenne c(HOPMHUPOBAHHOCTH MPEIACTABICHUH O COLMAIBHBIX, KYJIBTYpHBIX |
UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTEeMaTHKHU;

* obOecrieyeHne CcHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO M MAaTEeMaTHYECKOTro
MBILIICHUS;

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

* oOecrnieueHne CHOPMUPOBAHHOCTH  TPEACTABJICHHMM O  MareMaTHKe KaK  4acTH
00I11€4eNIOBEYECKON KYIbTYphl, YHHUBEPCAJILHOM SI3bIKE HAyKH, IMO3BOJIIOLIEM OINMCHIBATH U
U3y4aTh peasbHbIE MIPOLIECCHI U SIBJICHUS

OcBoeHue cojep:kaHus mnpeamera «MaremaTHka» HaOpaBiICHO Ha JIOCTHI)KEHHE CTYJIEHTaMu
CJICAYIOUIMX PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS NMPOTpaMMBbl yueOHOro mnpenmera «MaremaTuka»
XapaKTEepPU3YHOTCS:

I'park1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UMIUU 0O0ydarollerocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 YJICHa POCCHUICKOro OOIIECTBA, MPEJICTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAIBHBIMH MHCTUTYTaMU B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

ITaTpuOTUYECKOE BOCIIUTAHUE!

c(OPMHUPOBAHHOCTHIO POCCUICKOM IpaskJaHCKOM MIEHTUYHOCTH, YBAXKEHHSI K TIPOILIIOMY
U HACTOAILIEMY POCCUMCKOM MAaT€MAaTHKHU, IEHHOCTHBIM OTHOILIEHUEM K JOCTHXKCHUAM
POCCHICKHX MaTEMaTUKOB M POCCHUMCKON MaTeMaTH4E€CKOM IIKOJbI, K HMCIOJb30BAHUIO 3TUX
JOCTHKEHUH B IPYTrUX HayKax, TEXHOJOTHX, cpepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CcQOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOTO MOBEICHMS, CBI3AHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JOCTHKCHUM HAyKU U JIEATEIBHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IOCTPOCHUE
YCTOHYUBOTO OYyYIIETO.




DcTeTUYECKOE BOCITMTAHUE:.

ACTETUYCCKUM  OTHOIICHHEM K MHPY, BKJIIOUYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUW, PaCCYXKICHUN;, BOCIPUUMYHUBOCTHIO K
MaTEeMaTHYECKHM acTICKTaM Pa3JIunYHbIX BUJIOB UCKYCCTBA.

DuznyecKoe BOCOUTAHNE.

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTEMaTHYCCKHE 3HAaHHMS B HWHTEpecax
310poBOTO U Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe muUTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHITHH M OTIbIXA, PEryyispHas (Quznueckas
AKTUBHOCTH); (PM3UYECKOrO COBEPIICHCTBOBAHUS, MPHU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JEeITEIbHOCTBIO.

TpynoBoe BOCIIUTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYJIOJIOOMS; UHTEPECOM K Pa3TMYHBIM
chepam pohecCHOHATTLHON JCSITEILHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKCHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3OBaHHUIO H
€caMo00pa30BaHUI0 HAa MPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUN MPaKTUYECKUX 3a]1ad MAaTeMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHE:.

c(OPMHUPOBAHHOCTHIO 3KOJOTHYCCKOW KYJIBTYpPHI, IMOHUMAHHEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSIHUE NPHUPOJHOW M COIMAIBHOM Cpe/bl, OCO3HAHHUEM
MIO0ATLHOTO — XapakTepa  AKOJOTMYECKHX  MpoOJeM; OpUEHTAIMe Ha  NPUMCHCHHE
MaTeMaTUYECKUX 3HAHUW JIJIS pelleHus 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpe/bl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX TIOCIIEJCTBUN SISl OKPYKAIOUIEH CPEJIbl.

LleHHOCTH HAYYHOI'O ITO3HAHUS .

c(hOPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOHN MPAKTHUKH, TOHMMaHUEM MaTeMaTHYeCKON HayKd Kak chepsl
YEJIOBEUECKOM NIESITeIbHOCTH, TANOB €€ Pa3BUTHS U 3HAUYMMOCTH JUIsl Pa3BUTHS IIUBUIN3AIINN;
OBJIQJICHHEM SI3bIKOM MAaT€MATHUKH W MAaTE€MaTUYECKOM KYJIbTYpOH KaK CpEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBHIO OCYIIECTBJISATH TPOEKTHYIO U HCCIIEIOBATEIbCKYIO JICSITEIBHOCTD
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble  pe3yJbTaThl ~ OCBOGHHUS  MPOTPaMMbl  yueOHOro  MpeaMera
«Marematuka XapaKTePU3yITCs OBJIaJICHUEM
YHUBEPCAITbHBIMHA HO3HABAMEIbHBIMU OCUICBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUSHBLMU
0etiCmBUsAMU, YHUBEPCATIbHIMU PeYTISIMUBHIMU OCUCMEUSIMU.

1) Yuueepcanvuvie nosnasamensusle oeticmesusi, obecneyusaiom Gopmuposarue
0a306bIX KOZHUMUGHBIX NPOYECCO8 0OYUAIOUUXCS (0CBOEHUE MEMOO08 NOZHAHUS OKPYICAIOUe20
MUpa; NpUMEHeHUe JN0SUYeCKUX, UCCIe008ameNbCKUX Onepayull, ymewui pabomams ¢

uHgopmayuetl).
baszosrle Jjornueckue nelCTBUSL .
° BBIABJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTEMaTUYECKHUX

00BEKTOB, MOHATUH, OTHOLICHUH MEXy MOHATHIMU; (GOPMYJINPOBATH ONpPENEICHUs MMOHITUH;
yCTaQHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(DUKALMK, OCHOBAHMS JUIsl O0OOLIEHHS WU
CPaBHEHMsI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

. BOCIIPUHUMATh, (bopMynupoBaTh u peoOpa3oBHIBATH CYX/ICHUS:
YTBEPAUTENIbHBIEC U OTpULIATEIbHBIC, EAMHUYHbIC, YACTHBIC U OOIINE; YCIOBHBIE;



o BBIABJIATE MATCMATUYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3U KU IMPOTHUBOPCUUSA B
(dakTax, JaHHBIX, HAOMIOJACHUAX M YTBEPXKICHMSIX; IpeUlaratb KPUTEPUM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUA;

. JIeJIaTh  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AK/IOYEHUH, YMO3AKIIOUYEHUN 110 AHAJIOTHUH;
. IIPOBOJAMTH CAMOCTOATEIBHO JI0OKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPKICHUU

(mpsiMple M OT MPOTUBHOIO), BBICTpaUBaTb APIyMEHTAlMIO, IMPUBOAUTH IPUMEPHI MU
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHS U BBIBObI;

. BBIOMpATH CIIOCO0 penieHus yuyeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pewieHus, BbIOMpaTh HauboJee MOAXOMAMMI ¢ YYETOM CaMOCTOSTENBHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenabckue 1eiHcTBUs:

. UCIIOJIb30BaTh BOIPOCHI KAk MCCJIEN0BAaTEIIbCKUI HMHCTPYMEHT I103HAHUS;
(bopMynupoBaTh BONPOCH], (PUKCHUPYIOIIKNE IPOTUBOPEUHE, IPoOIeMy, YCTaHABIMBATh HCKOMOE
U JIaHHO€, (POPMUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

. IPOBOJUTH CAMOCTOSATENBHO CIIJITAHUPOBAHHBIN 3KCIIEPUMEHT, HUCCIIEOBAHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTrO OOBEKTa, SIBJICHMS, IPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEH MeXy 00BEKTaMH, SIBICHUSMU, IPOLIECCaMU;

. CaMOCTOSITeNIbHO  (popMynUpoBaTh OOOOWIEHUST W BBIBOJBI MO pe3yJbTaTaM
OPOBEIEHHOIO  HAOIIONEHUS,, HUCCIIEAOBAaHMs, OLIEHUBATh JIOCTOBEPHOCTh  IOJIyYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA,

. IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE TMpolLecca, a TakKe BbIABUIaTh
IIPEJIITOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmarmeii:

. BBIBJIATh Je(UIUTH MHPOpPMAIUH, HaHHBIX, HEOOXOAMMBIX /Uil OTBETa Ha
BOIIPOC U U1 PELLEHU 3a/1a4U;
. BbIOMpaTh MHQPOPMAIMIO W3 MCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIU3HPOBATh,

CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MH(MOpPMALMIO pPa3IMYHBIX BHJIOB U (GopM
IpEJICTaBJICHNUS;

. CTPYKTYpPUPOBaTh HH(POPMALIMIO, MPEACTABIATh €€ B Ppa3IUYHBIX (opMmax,
WJUTIOCTPUPOBATH TpapUuecKy;

. OLIEHUBATh HaAE&KHOCTh MHPOPMALMU MO CAMOCTOSTENIHHO C(HOPMYIHPOBAHHBIM
KPUTEPUAM.

2) Vuueepcanvhvie KOMMYHUKAMUGHBIE OClCmBUs], 00eCnedueaom c@hopMupo8anHoCmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

OOmieHue:

. BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSMH H
HenssMu  OOIIEHHUs; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHWS TI0 XOIy pEHIeHHsS 3a7a4d, KOMMEHTHpPOBATb
MOJy4YEeHHBIN pe3ynbTaT;

. B XOZle OOCYKICHHs 3alaBaTh BOIMPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOieMbl, penraeMoil 3adayd, BBICKA3bIBaTh WJEH, HAIEIEHHBIE Ha MOMCK pEIICHUs;
COTIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JUAIOTa, OOHAPYKHBATh
pa3nyre W CXOJCTBO MO3MIMK; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOITIACHs, CBOU
BO3PaXCHUS,

. NPE/CTABIATh PE3yNbTaThl PpEIHICHUS 3aJaud, SKCIIEPHUMEHTa, MCCIIeOBaHus,
IPOEKTAa; CAMOCTOATENFHO BHIOMpAaTh (popMmar BHICTYIUIEHHS C YY€TOM 33/1a4 NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpynHHYECTBO:

. NOHMMAaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIUBHyaIbHON
paboTBl TpM peHnIeHWH Y4YeOHBIX 3ajJad; NPUHUMATh II€Jb COBMECTHOH JAeATeNbHOCTH,




IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON paboTHI, paclpeieisTh BUIbl paboOT, 1OrOBapHUBaThCS,
00CYXIaTh MpoLECcC U Pe3ysIbTaT paboThl; 0000IaTh MHEHNST HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (00CyxkneHus, oOMEH MHEHHH,
«MO3TOBBIE LITYPMBI» W HWHBIC); BBINOJHATH CBOIO YacTh PabOTHI M KOOPAWHHPOBATH CBOH
JeMCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl; OLEHUBATh Ka4€CTBO CBOETO BKJIJa B OOIIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMH B3aHUMOICHCTBHS.

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

Camoopranuzanus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 33/1a4d, BBIOUPATh CIOCOO peIleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

. BJIaZICTh HABBIKAMU IO3HABATEILHOW PE(IIEKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JEMCTBUN W MBICTUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PelIeHHsl MaTeMaTH4ecKOW 3a/1a4H;

. NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PEIICHHH 3aJadH,
BHOCHUTH KOPPEKTUBBI B JICSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAMICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE pPE3yNbTaTa LEIH M YCIOBHUSM, OOBSCHATH MPUYHHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI PE3yIbTaTOB ESTEIBHOCTH, HAXOJUTh OMIMOKY, /JaBaTh
OLICHKY NPHOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIBTATHI

«AJiredOpa M HAYAJIa MATEMATHYECKOI0 AHAJIN3a»

Yuciia 1 BbIYMCICHUSA

OnepupoBaTh MOHATUSAMH: pallMOHAIBHOE M JEHCTBUTENBHOE YMCIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLIEHTHI.

BeimonuATe apudmernyeckue onepalud C palMoOHAIbHBIMH M JEHCTBUTEIbHBIMU
YUCIIaMHU.

BbimonHATe npuOIMKEHHBIE BBIUUCIEHUS, WCIOJB3Ys IMpaBWiia OKPYIJIEHHUs, JAeiaTh
IIPUKHJIKY U OLICHKY pE3yJIbTaTa BHIYUCIICHUM.

OnepupoBaTh MOHATUSAMH: CTEIEHb C LIEIBIM MOKa3aTeJIeM; CTaHIapTHas (opMa 3arucH
JNEHCTBUTENLHOTO YMCiia, KOPEHb HAaTypaJbHOM CTENEHH; MCIOJIb30BaTh MOJAXOIAIYI0 (Gopmy
3aIUCHU ACUCTBUTEIBHBIX YUCEI JUISl PELIECHU IPAKTUYECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATHAMM: CHHYC, KOCHMHYC W TaHI€HC IIPOM3BOJIBHOTO YIUIA;
UCIIOJIb30BaTh 3aMKMCh IPOM3BOJIBLHOIO YIila uepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUAMH: TOXKAECTBO, YPABHEHHNE, HEPABEHCTBO; 1IEJ10€, PALIMOHAIIBHOE,
UPPALMOHAIILHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHNUE;

BommonHATe  mpeoOpa3oBaHUs — TPUTOHOMETPUUYECKHUX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHECHHUS.

BeimonuaATe npeoOpa3oBaHusl LENbIX, PAlIMOHAIBHBIX U UPPALlMOHAIBHBIX BBIPAXKEHUH U
peliaTb OCHOBHBIE TUIIBI LIEJIBIX, PAL{MOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PEIICHUS MATEMaTUYECKUX 3a1a4 U 3a7a4 U3
pa3INYHBIX 00JIaCTe HAYKU U peaslbHOM KHU3HH.



MonenupoBaTh peanbHBIE CHUTYAallMM Ha S3bIKE anreOpbl, COCTaBJSITH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM aIrapaTa anreopsl.

DOYyHKUMH U TPaPuKH

OnepupoBarh MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 3aAaHUs PYHKIIHH, 00JIACTH OTMpPECIICHUS
¥ MHOXKECTBO 3HA4CHUH (yHKIINHU, Tpaduk QyHKIIUN, B3aUMHO 0OpaTHBIE (YHKIIUH.

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

Hcnonp3oBatek rpaduky GyHKIMHA U1 pelIeHns ypaBHEHUH.

Crpouth 1 unuTaTh TpaduKky JUHEHHON (YHKIHUH, KBaJIPATUIHOW (DYHKIIMH, CTCIICHHOMN
(YHKLINU C LENBIM [TOKA3aTeNIEM.

Wcnonb3oBath rpaduku GyHKIHN Ui UCCIIEOBAHUS MTPOLIECCOB M 3aBUCUMOCTEN MpuU
pelIeHUH 3a1ad W3 IPYrMX YYeOHBIX IMPEJAMETOB W PEalbHOW JKU3HU; BBIpaXKATh (Gopmynamu
3aBHCUMOCTH MEXKy BETUYUHAMHU.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHSMH: IOCIEIOBATEIBHOCTD, apu(METHUECKasi U TeOMETpHUYEeCKast
POTpeccuu.

OnepupoBarh MNOHATHAMH: OECKOHEYHO YObIBaloOIlas TIE€OMETpPUYEcKasl Iporpeccus,
cyMMa 0E€CKOHEYHO YObIBAIOIIEH reOMETPHUECKON TPOrpeccuu.

3agaBaTh OCIEI0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMH.

Vcnonb30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEH M MPOTrPEeCcCUil A peleHHs peabHbIX
3aJa4 IPUKIIAJHOrO XapaKTepa.

MHo:xecTBa U JIOTHKA

OHepI/IpOBaTB MOHATHUAMU: MHOXKCCTBO, OIICPALIUH HAJl MHOKCCTBAMMU.

Hcmons3o0BaTh TGOpeTHKO-MHO)KeCTBeHHBIfI afnmnapar i OIHMCaHus  PCaJIbHbIX
mponeccoB U HBHGHHﬁ, IIpHU pCUICHUH 3a1a4 U3 APYyIrux y‘Ie6HBIX npeaAMETOB.

OHepI/IpOBaTI) MOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

Yuciia 1 BbIYMCICHUSA
OnepupoBaTh MNOHATHSAMM: HATypalbHOE, LEJI0€ YHCIO; HCIOIb30BaTh IPU3HAKH
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIN JUIsl pELICHUs 3a/1a4.
OnepupoBarh NOHATHEM: CTENEHD C PALIMOHAIBLHBIM ITOKA3aTEIEM.
OnepupoBath NOHATHAMHU: JIOTapU(pM Yncia, JECITUUHbBIE U HATypaJIbHbIE JIOTapU(MBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpuMeHsITh CBOWCTBA CTEMEHU MJIsi TPeoOpa3oBaHUs BBIPAKCHHI, OMEpUPOBATH
MOHATUSIMM:  TIOKa3aTebHOE YPAaBHEHME W  HEPaBEHCTBO; pellaTh OCHOBHBIE  THIIbI
MOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BommonHATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIMX JIorapu(Mbl; ONEpUpPOBATH
NOHATUSIMH:  JIoTapuMHUUECKOE ypaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
jorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxoautsb pemnieHust npocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CHCTEMA JIMHEHHBIX YPaBHEHUN U €€ pellieHue; NCI0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM /JIs1 PEIICHMS IPAKTUYECKUX 3a/1a4.

Haxonute penieHust mpocTeHMX CUCTEM M COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajgbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 10 YCJIOBMIO 3a/1a4M, UCCIEA0BATh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa anreOpbl.



DOYyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMU: IIEpUOJUUECKast (QYHKLIHMSA, HPOMEXKYTKH MOHOTOHHOCTH
(GyHKINHU, TOUKH SKCTpeMyMa (DYHKIIMHM, HauOoJblllee ¥ HaWMEHbIIEE 3HAYCHUs (DYHKIMHM Ha
IIPOMEKYTKE; UCIOIb30BATh UX JJIS UCCIIEI0BAHUSA (PYHKLMH, 3aJaHHON rpaduKoM.

OnepupoBarh  MOHATHAMHU: TpadUKd  TOKa3aTeIbHOM,  JorapupMuyeckod u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIMHATHOM IUIOCKOCTH U HUCIOJIb30BAThH
JUISL PEUICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTHM TpapUKH JIMHEHHBIX YypaBHEHUH U
UCTIOJIB30BATh MX JIJISl PEIICHHSI CUCTEMbI TMHEWHBIX YpaBHEHHH.

Hcnonb3oBare rpaduku QyHKUUE A8 MCCIIEAOBAaHUS HPOLIECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

HauyaJjia MaTeMaTH4eCKOro aHaJIn3a

OnepupoBarh  TOHATHSAMHU:  HeENpepbiBHass  (QYHKIMS; Tpou3BoAHAS  (YHKIIHH,
MCIIOJIH30BATh TEOMETPUUYECKUM U PU3NUECKHUI CMBICI IPOU3BOJIHOMN IS pEIICHUS 3a]1a4.

Haxonuth NMpoW3BOJHBIC 3JEMEHTAPHBIX (YHKIHHA, BBIYUCIATH IMPOU3BOHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKIIUMN.

Hcrnonp30BaTh TPOUZBOAHYIO JUIS HWCCIACAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH |
KCTPEMYMBI, IPUMEHATH PE3YIbTaThl UCCIAEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcrnonp30BaTh MPOU3BOIHYIO NI HAXOXKIACHUS HAWTYUIIETO PEIISHUs B MPUKIIAIHBIX, B
TOM YHCJIE COLMAIBLHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBarh MOHATUSAMHU: TIEPBOOOpa3Has M WHTErpall; TOHUMATh I'€OMETPUUYECKHA M
(U3UYECKU CMBICI HHTETpaIa.

Haxoauth nmepBooOpazHbie AIEMEHTAPHBIX (PYHKIIUN; BBIYUCIISATh HHTETPA 10 (GOopMyIie
Hrrorona—Jleiionuma.

Pemate npukiagHbie 3a/1a4d, B TOM YHCIIE COMMATBHO-YKOHOMUYECKOTO U (PU3HUIECKOTO
XapakTepa, CpeJICTBAMU MaTEeMaTHYECKOTO aHAIH3a.

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

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

OnepupoBaTh TMOHSATHSIMHU: TAPAJUICTBHOCTh M NEPHEHIUKYISPHOCTh TPSAMBIX U
IIJIOCKOCTEM.

KnaccugumpoBaTs B3anMHOE PaCMOIOKEHHE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JIBYTPAHHBIM Yroji, TpaHd JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN YToJl IBYTPAHHOTO YTJa; rpaaycHasi Mepa IBYTPaHHOTO yIIia.

OnepupoBarh MOHATUSMHU: MHOTOIPaHHMK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOTPAHHUK,
AJIEMEHTH MHOTOTPaHHHUKA, IPaBUIIbHBIA MHOTOTPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BUJbI MHOTOIPAaHHMKOB (IMpaMHIa; MpHU3Ma, MPSIMOYTOJIbHBIN
napajuieyenumnes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMSA [UId  KJIACCH(PHUKAIMU
(BBIIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABHIBHBIE MHOTOTPAaHHHUKH; TMpPSIMbBIE |
HaKJIOHHBIE IPU3MBI, TapaJUIEIICTIUIIE/IbI).

OmnepupoBaTh MOHATUSMHE: CEKYIIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TTOCTPOCHUS CEYSHH, UCTIONB3YSI METO]I CIIE/IOB.

CtpouTth cedyeHus MHOTOTPAHHUKOB METO/IOM CJIEJIOB, BBINOJIHAThH (BBIHOCHBIE) IJIOCKUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxXOXKJIEHHE TIE€OMETPUUYECKUX BEJIMYMH IO o0pa3laM WiIu
QITOPUTMaM, TPHUMEHSS HM3BECTHbIC AHAINTHYECKUE METOJbl NPU PEHICHUH CTaHAAPTHBIX
MaTeMaTHUYeCKUX 3aJad Ha BBIYHUCICHUE PACCTOSHUM MeXIy IBYMs TOYKAMHU, OT TOYKH [0
OPSMOM, OT TOUYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIMBAIOIIUMUCS MPSMBIMU.



Pemate 3amaunm Ha HaxXOXKIEHHE TEOMETPHUECKMX BEIMYMH 10 oOpa3laMm Win
QITOpUTMaM, NPUMEHSS H3BECTHBIC AHAJIMTUYECKHE METOIbl IPU PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXKAY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSMOH M TUIOCKOCTBIO, MEXY TNIOCKOCTSIMH, IByTPAHHBIX YIJIOB.

Bbruuciiate 00bEMBI U IIIOMIAIU TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MUpaMua) ¢
npuMeHEeHHEeM (OpPMYII; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIIAASIMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OmnepupoBaTh TOHATUSMH: CHMMETpPHS B IPOCTPAHCTBE; LEHTP, OCh U IIJIOCKOCTb
CUMMETPHHU; LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Brnekath, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALINIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, npencTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[lpumensaTs reomerpuueckue (akThl JUIS pEIICHHS CTEPEOMETPUYECKHX —3ajad,
IPEIOIarafoIuX HECKOJBKO IaroB pPEHICHUs, €CIM yCIOBUs NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

[TpuMeHsTh TpOCTEHIIME MPOTPAaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUIECKHIX 3a/1a4.

[IpuBoAMTH TpPHUMEPHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B TMpPHPOJAE M JKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHsTH MOMTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh PEalbHBIC CUTYAllMH U
NPUMEHATh W3YYCHHbIE TOHATHA B  TIPOLIECCE MOUCKA PEIICHHS  MaTeMaTHYeCKH
chOopMyITHPOBAHHONW MPOOIEMBI, MOACITUPOBATH PEANbHBIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BAaTh MMOCTPOCHHBIC MOJIENU C HCIOJIb30BAHHEM T'€OMETPUYECKUX MOHSATHH M TEOpeM,
anmapara anreOpbl; penaTb NPaKTUYECKUEe 3aauH, CBI3aHHbIE C HAXOXKICHHEM T'€OMETPHUECKUX
BEJINYHMH.

OnepupoBaTh MOHATHUSIMU: IVUTHHIPUYECKast MTOBEPXHOCTb, oOpazyromime
WIMHAPUYECKON MOBEPXHOCTH; MIINHAP; KOHWYECKAas OBEPXHOCTb, 00pa3yroIIe KOHUUYECKOM
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

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

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U IOCKOCTH.

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

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

OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BIIMCAHHBIA B c(epy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIHCaHHAS B MHOTOTPAHHUK WM TEJIO BPALCHUS.

BBIUUCIIATE COOTHOMEHHS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00BEMaMHU TIOJJOOHBIX TEIT.

N300paxkaTh H3ydyaemble (UTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB.

BbINoNHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUS.

W3BnekaTb, HHTEPIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE TEHCTBUS CIOKEHUST BEKTOPOB, BEIUUTAHUS BEKTOPOB W YMHOXKEHHS BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHATh MpaBUIIO MapaieNenunesa.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBl KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YTOJd MEXIY BEKTOpaMH, CKaIIpHOE
IPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIEC BEKTOPHI.

Haxoaute cyMMy BEeKTOPOB M NMPOM3BEICHHE BEKTOpA HAa YHCIIO, YIOJI MEXKAY BEKTOPAMH,
CKaJIIpHOE TPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJTMHEAPHBIM BEKTOPAM.



3amaBaTh TUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensaTp reoMeTpuveckue (GakThl Ui PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEIICHHsS, €CIU YCJIOBUS TPUMEHEHUS 3aJIaHbl B SBHOU
dopme.

Pemath mpocrelinme reoMeTpUIecKre 3a/1a4i Ha MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/A.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOIICHWA ¥ HaXOXJICHUE
TCOMETPUYCCKUX BEIIMYHMH 1O 00pa3laM WM aJIFOPUTMaM, TPUMEHSISI U3BECTHBIC METOJbI MPH
pEIIeHU CTAaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

[TpuMeHsATh TIpOCTEUIIME MPOTPaMMHBIE CPEICTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[lpuBOAUTH, TpPUMEpPH MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJE M IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHSATh TOJYYCHHBIC 3HAHHS HAa MPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CHUTYallUd U
NPUMCHSTh HM3YYEHHBIC TIOHATHS B  MPOLECCE IMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYITHUPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTYAallMd HA S3bIKE TI'C€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATHUA U TEOpEM,
ammapara aireOpbl; peniath NPakTHYECKUE 3aauu, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKHX
BCJIMYMH.

BepoSiTHOCTh M CTATHCTHKA

Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh MOHATUAMHU: CpeAHee apudmeTnueckoe, MeauaHa, HauOoIblIee,
HaVMEHBbIIIEE 3HAYCHHE, Pa3MaX MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMU: CIIy4allHBIH SKCHEPUMEHT (OIBIT) M CllyyailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (JIEMEHTApHBIN MCXOJ) CIy4ailHOrO OIBITA; HAXOJIUTH BEPOSATHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxonuth u opMynupoBaTh COOBITHS: MepeceyeHne U 0ObeAMHEHUE AaHHBIX COOBITHH,
coObITHE, TPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJI30BAThCS JuarpamMmmamu Oiliepa u
(bopMyIol coxkeHHUs BEpOATHOCTEH MU peLIeHUH 3a1a4.

OnepupoBaTh MOHATHSMM: YCIIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBbIE COOBITHS; HaXOIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO IepeBa CIy4alHOTO OIBITA.

[TprMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUU 3a/1au.

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHUMBIE HCIBITAHUS, CEpUsS HCIBITaHUH,
ycrex U HeyJayda; HaxOJIUTh BEPOATHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX HCIBITAHUN 10
NIEPBOTO ycIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu HcTbITaHui bepHymn.

OnepupoBaTh NOHATUSAMHU: CIIydaiiHas BEIWYMHA, PACIPEICICHUE BEPOSITHOCTEM,
Juarpamma pacipeeneHus..

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

OnepupoBaTh MOHSATHEM MAaT€MaTHYECKOTO OXXHUJAHUS; TPUBOAUTH MPHUMEPHI, Kak
IPUMEHSIETCd MaTEMaTHUUECKOE OXHJIAHHUE CIIy4allHOM BEJIMYMHBI HaXOJUTh MAaTEMaTHYECKOE
O’KHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCEN.

HmeTp npencTaBiieHne 0 HOPMaabHOM PaclpeciICHUN.

®opmupyeMble KOMIIETEHIMH:

OK 10. MHcnonwp3oBaTb yMEHHMS H 3HaHHMA Y4EOHBIX JUCHUIUIMH  (enepaabHOro
TOCYJapCTBEHHOTO  00pa30BaTEIPHOTO CTaHAApTa CpeaHero oOmero oOpa3oBaHUS B
npodecCHOHATBLHOMN 1eATETbHOCTH.
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1.4. PexoMeHayeMoO€e KOJIMYECTBO YaCOB HAa OCBOEHHE NMPOrpaMMbI NMpeaMeTa BKJIOYAeT
Yacel:

O06nem paboueit mporpamMmbl — 218 yacos

B ToMm unce:

- IEKIMHU ¥ Ypoku — 94 gaca

- camocTosiTenbHas padorta — 124 gacos

2. CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM y4ueOHOro nmpeaMeTa U BUAbI y4eOHOH padoThI

Bun yuebHoit paboThl O0BeM yacoB
O0bem padoyeii nporpaMmmbl 218
B TOM YHCJIE YaChl:

- 00s13aTeJIbHOM YacTH 00pa30BaTeIbHON IPOrPaMMBI 218

- BApMaTUBHON 4acTH 00pa30BaTENbHOM IPOrpaMMbl 0
YueOHasi Harpy3ka o0y4daronierocsi B padore ¢ npenogasareiem | 94
(Bcero)
B TOM YHUCIJIE:

- TEOPETHYCCKUE U IPAKTHYCCKUE 3aHATHs (JISKIIMU, YPOKH) 77

- 1po(eCCHOHATILHO OPUEHTUPOBAHHbIE 3aHATHUS 6

- KOHTPOJIbHBIE PA0OTHI 11
CamocrosiTesibHas padoTa o0yuyariuierocs (Bcero) 124
B TOM YHUCIIE:
- cCaMOCTOsATeNIbHAsI pab0Ta HaJl KypcOBOM paboToii (IIPOESKTOM) -
- BBINOJIHEHUE WHAMBHIYyaIbHOTO MPOEKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON paOOThI 124

Hrorosasi arrectanusi B popme 3Kk3aMeHa BO 2 ceMecTpe
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

AJI'EBPA 1 HAYAJIA AHAJIN3A
Yuciia 1 BLIYMCICHHA

Parmonanbueie yncna. OOBIKHOBEHHBIE M JIECSITUYHBIE JAPOOH, MPOIEHTHI, OECKOHEUYHbIE MEePHOANYECKHE Ipoou. ApupmeTnyeckue
Olepaluu € palMOHAIbHBIMU 4YMCIAMHM, IPEoOpa30oBaHUs YHUCIOBBIX BbIpakeHMH. [IpuMeHeHue npoOe M NPOLEHTOB ISl pPELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIIECH 3HAHUN U PEaIbHOU KU3HMU.

JlelicTBUTENbHBIE UuCia. PalnoHangbHbIE W UPpALMOHAIbHBIE 4HclIa. ApU]MeTHUecKue onepauuu ¢ ACHCTBUTEIbHBIMH YHCIAMH.
[IpubnmxEHHBIE BBIYUCIIEHUS, IPABUIIA OKPYTJIEHUS, IPUKN/IKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ nenbM nokazareneMm. CrtanaapTHas Gopma 3alucH JeWcTBUTENIbHOrO yKcia. Mcnonb3oBanue noaxoasmeit Gopmel 3anucu
JICMCTBUTEIIBHBIX YMCEN IS PEIICHUS IPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JleHcTBUs ¢ apupMETUYECKUMU KOPHSIMU HaTypalbHOM CTEIEHH.

CuHyC, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTaHI'€HC YUCIOBOT0 apryMEHTa.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE IPe0Opa30BaHUsL.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenpix v [poOHO-PAIMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYEeCKUX 3a7ad W 3aJad M3 pa3IMuHbIX 00JacTel HayKu U pealbHON
JKU3HU.

DOyHKIUH U rpadpuku
OyHKuMs, crocods! 3aganus pyHkun. ['paduk ynkunu. Bzaumuo o6patHbie QyHKINH.
OO6nacte omnpeneneHuss 1 MHOXKeCTBO 3HadeHuM ¢yHkumu. Hymn ¢ynkuum. IlpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE M HEUYETHBIE
GyHKIINH.
CrenenHas GyHKLUS C HATYpaJbHBIM M LeJbIM Moka3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa U rpaguk KOpHsI N-0i CTENEHH.
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEICHNE TPUTOHOMETPUYECKUX (PYHKINUN YUCIOBOTO apryMeHTa.

Hauyajia MaTeMaTH4eCcKOro aHaju3a
HOCJ’IC,Z[OB&TCJILHOCTI/I, CITIOCOOBI 3aJlaHus MOCIe0BaTeIbHOCTE. MOHOTOHHBIE IOCJIEI0BAaTEIbHOCTH.
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Apudmerndeckas U TeoMeTpuyeckas IMporpeccuu. beckoHeyHo yObIBaromas reomeTrpuueckas mnporpeccus. CymMma OECKOHEUHO
yObIBaroleil reoMmerpuueckoi nporpeccun. dopmMyiia CIOXKHBIX HPOLEHTOB. Mcmonap3oBaHue MPOrpeccuu sl pelieHus pealbHbIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHO)KGCTBO, orncpanrn HaJi MHOXXCCTBaMH. I[I/IanaMMBI Bﬁnepa—BeHHa. HpI/IMeHeHI/Ie TCOPCTUKO-MHOXKXCCTBCHHOI'O allIiapara ajisd
OInurcCaHus pCajIbHBIX IMPOLCCCOB U HBHGHHﬁ, IIpy pCHICHUU 3a1a4 U3 APYTHUX y‘-Ie6HBIX npeamMcEToOB.

OnpeneneHI/Ie, T€OpEMa, CICACTBUEC, 10KA3aTCIbCTBO.

Yuciaa 1 BBIYMCIEHUS
Harypanbnblie u nenbie yncna. [IpusHaku 1eJIMMOCTH LETBIX YUCET.
CrteneHb ¢ pallMOHAIbHBIM TTOKa3aTesieM. CBOMCTBA CTEIICHHU.
Jlorapudwm gucna. JlecaTHIHBIC M HATYpATbHBIC JIOTAPU(MEI.

YpaBHeHHUs! M HEpABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHU, COAECPIKAIMX JIOTapU(MBI.

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

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl TUHENHBIX YpaBHEHUN. Perienne npukiIaJHbIX 3a7a4 ¢ OMOIIBIO CUCTEMbI TMHEHHBIX YPaBHEHUH .

CucreMspl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeneHue ypaBHEHUH, CHCTEM M HEPABEHCTB K PEILEHUI0 MaTeMaTMYeCKHUX 3a/Jad M 3aJad U3 pa3IMuHbIX oOyacTedl HayKu M
peanbHON KU3HU.

DOyHKUUH U rpadpuku

Oyukuus. Ilepuonnueckne ¢pyHkiuu. [IpomexyTkn MOHOTOHHOCTH (YHKIIMH. MakcUMyMbl 1 MUHUMYMBbI QyHKIMU. Hanbonbiee u
HalMEHbIIIee 3HaueHue (PyHKIIMHU Ha IIPOMEXKYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IPapUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TPapUKH.

Ucnonw3zoBanne rpadukoB PyHKITUH I pEIICHUS] YPABHEHU N M IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB QyHKIUN Ui UCCIEIOBaHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOpPhIE BO3ZHHMKAIOT MPH PELICHUU 33134 U3
IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU.

Hauyajna MmaTeMaTn4ecKoro aHaju3a
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HenpepoiBable pyHKIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

IIpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI IPOU3BOAHOM.

[TpouzBoaHbIe AreMeHTapHbIX QyHKIHMNA. DOpMyIIbl HAXOKICHUS TIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIUH.

IIpuMeHeHMe TPOU3BOAHON K MCCIEI0BAHNIO (DYHKIMI HA MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoxxaeHne HauOobIIero 1 HauMEHbIIEro
3Ha4YeHUs (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHre NPOU3BOMHOM Uil HAXOXKACHUS HAWIYYIIEro PElICHMs B IMPUKIAIHBIX 3a]adax, i1 ONPEIENICHUs CKOPOCTH Ipolecca,
3aJJaHHOTO (POPMYIION WK TPadUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMmeTpudeckuii U Gpusnueckuii cMpici. Beraucnenue unrterpana no ¢popmyne Hetorona—IJleitoauna.

I'EOMETPUA

IIpsiMble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TOHATHUS cTepeoMeTpuH. Touka, MpsMas, IJIOCKOCTh, MNPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYeCKOM IOCTPOEHHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosoeHue npsMbIX B NIPOCTPAHCTBE: MEPECEKAIOIINECS, TapauIeIbHble U CKpeIluBaromuecs npsamsele. [lapamiensHoCcTh
IPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MTApAJUICIIbHbIE NIPSAMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX MPSMBIX; NapaJUIeIbHOCTD IPSIMOU U
IUIOCKOCTH. YTJbl C COHAIIPABJICHHBIMM CTOPOHAMM; YroJl MEXKAY NPSMBIMH B IpOCTpaHCTBe. [lapaieslbHOCTh MIIOCKOCTEH: MapajuleybHbIE
IUTOCKOCTH; CBOMCTBA MapaJIeNbHBIX TI0CcKocTel. [IpocTelimme npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETpadp, KyO, mapajuienenunesn;
IIOCTPOEHUE CEYEHUM.

[leprieHAUKYIAPHOCTh MNPSMOM W IUIOCKOCTH: IEPHEHIUKYJSIPHBIE IIPSMbIE B IPOCTPAHCTBE, IMpsAMbIE NapaJUIeIbHbIE U
NEPIEHAUKYIISAPHBIE K IJIOCKOCTH, IIPU3HAK MEPIEHIUKYIIPHOCTH MPAMOU U IUIOCKOCTH, TEOPEMA O NMPAMOU NEPHEHAUKYIAPHON TUIOCKOCTH.
VYrisl B NPOCTPAHCTBE: yrol MEXAY NPSIMOM M IIOCKOCTBIO; ABYTPAHHBIM YIoOJl, JUHEHHBIM yroia AByrpaHHOro yria. Ilepnenauxkyisip u
HaKJIOHHBIE: PACCTOSHHUE OT TOYKH /O IUIOCKOCTH, pAcCTOSIHME OT MpsSMOM [0 IUIOCKOCTH, NPOEKIMS (QUIypbl Ha IUIOCKOCTb.
[IepneHAMKYIAPHOCTD IIIOCKOCTEMN: IPU3HAK MEPIICHINKYIAPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX NepneH uKyIspax.

MHoOrorpaHHuKH

[IoHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOTPAaHHUKA, BBIIYKJIBIE M HEBBIIYKJIbBIE MHOTOTPAHHUKH; pa3BEPTKa
MHororpaHHuka. IIpuzma: n-yrojapHas npu3Ma; TpaHd U OCHOBAHHUS MPU3MBIL; IpsMasi U HAKJIOHHAs MPU3MBbL; OOKOBAas U MOJIHAS TIOBEPXHOCTh
npusMsl. [lapamrenenunesn, npsMOYroJbHBIA MapajulesieNANe]l W ero coWcra. Ilupammpa: N-yroiapHas nupaMuaa, TpaHd U OCHOBAaHHE
nUpamMu/ibl; O0KOBas U MOJIHAS MTOBEPXHOCTh MUPAaMUJIbl; IPAaBUIbHAS U YCEUEHHAs MUPaMUAa. DIEMEHTHI IPU3MBbI U upaMubl. [IpaBuiibHbIe
MHOTOIPAHHUKH: TOHATHE MTPABUIILHOIO MHOTOTPAaHHUKA; TPABWJIbHAS IPU3Ma U MPABUIIbHAS UPAMM/IA; NTPABUJIbHAS TPEYTroJdbHas NUpamMuaa
U TMpaBWIBHBINA TeTpa’np; KyO. IIpenctaBieHne O MpPaBMIIBHBIX MHOTOTPAaHHHUKAX: OKTadap, AOAEKadAp M HKocadap. CedeHUs Mpu3Mbl U
ApaMUBbL.
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CuMmMeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOHM, IUIOCKOCTH. OJIEMEHTHl CHMMETPUM B IUPaMUIAX,
napajuiejaenuneax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomans 60KOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMOM
IPU3MBL, IUIOIIAJb OCHOBAaHUHM, TeopeMa O OOKOBOH IMOBEPXHOCTH NpAMOHN mpu3Mbl. [lnomans OOKOBOWM MOBEPXHOCTH U IMOBEPXHOCTHU
MPAaBWIILHOM MUPaMUJIBI, TeOpeMa O IIomaau yeceu€nnon nupamuabl. [Toastie 06 00béme. OOBEM TUPAMUIBI, TPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHUS MKy MIJIOLIAASIMH [TOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TEI.

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, O0pa3yrolue UIUIUHAPUYECKOW MOBEPXHOCTH, OCh LMIMHAPUYECKOW MoBepXHOCTH. Llumunmp:
OCHOBaHHUA U OOKOBAast MOBEPXHOCTh, 00PA3yIOIIas M OCh; IJIOIIA b OOKOBOI U MOJHOMN MOBEPXHOCTH.

Konunueckas moBepxHOCTh, 00pa3yrolre KOHHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOH moBepxHocTU. KoHyc: ocHOBaHUE U
BEpIIIMHA, 00pa3yromas U OCh; MIIOMIaJb OOKOBOM U MOJTHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIoliue U BHICOTAa; OCHOBAHUS M OOKOBas
MOBEPXHOCTb.

Cdepa u map: nenrtp, paauyc, AHaMeTp; IO TOBEPXHOCTH cdeprl. BzanMHoe pacronokenne chepsl U MIOCKOCTH; KacaTellbHas
IUIOCKOCTH K cdepe; miomanb cheps.

N300paxeHue Ten BpalleHus Ha INI0CKOCTH. Pa3BépTka LuaMHapa 1 KoHyca.

KomOunanuu Ten BpaiieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO cdepbl; cepa, BOUCaHHAs B MHOTOTPAaHHUK, WIH
TEJIO BPAILECHUS.

[Tonsitre 06 00bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBLHOTO MapaljieNienuneaa U cleACTBUS U3 Heg.
O06wém nunuHapa, KoHyca. O0BEM mapa u wiomaas chepsl.

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

Ceuenuss nwiIMHApa (MapajjieIbHO W MEPHEHJIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajjieIbHOE OCHOBAHMIO M IPOXOZsIlee Yepes
BEpIINHY), CEUEHHs 11apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTH U B npocTpaHcTBe. C0XKEHNE U BBIYMTAHME BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4MCio. Pa3noskeHue BekTopa 1o
TpEM HEKOMIUIAHAPHBIM BekTopaMm. IIpaBuino napamnenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHHEM IIPaBUI JEHCTBUN C BEKTOPaMH.
[TpsitmoyronbHas cuctemMa KoopAauHat B npoctpaHcTBe. Koopaunats! BekTopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMH.
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BhluncieHne yrioB MeXAy NpsIMbIMU U TIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBINH METOJ NMPHU PELICHUH
FEOMETPUUYECKUX 3ajau.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBnenue NaHHBIX C MOMOIIbIO Tabium M auarpamm. CpenHee apudmeruueckoe, MeauaHa, HauOOJbllee W HAaUMEHbIIee
3HAYEHUs, pa3Max, TUCIEPCUsl U CTAaHapPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.
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CrnyuaitHble SKCTIEpUMEHTBI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DIIeMEHTapHbIE COOBITHS (MCX0/IbI). BEeposSTHOCTH CIydalfHOTO COOBITHSI.
bau3ocTh 4acTOThI U BEPOSITHOCTH COOBITUH. CiTy4aiiHbIE OIBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH cOOBITHI B
OMBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITHSIMH: TEpecedeHHne, 0ObeTUHEHUE, MPOTUBOMONIOKHBIE coObITHs. Jnarpammbl Diinepa. dopMyna cloKeHUs
BEPOSATHOCTEM.

VYcioBHas BepOSITHOCTh. YMHOXKEHHE BeposATHOCTed. JlepeBo ciiydailHOro »skcrnepumeHta. Popmysia MMOJHOH BEPOATHOCTH.
He3saBucumblie COOBITHS.

KomOunaropHoe npaBuiio ymHoxxkeHus. [lepecranoBku u daktopuan. Yucno coueranuid. Tpeyronpauk Ilackams. @opmyna OuHoMa
Hsrorona.

bunapublii cny4yaiiHbli ONBIT (MCIBITAHUE), yerieX U Heynada. HesaBucumbie ucnibitanus. Cepus He3aBUCUMbBIX HCTIBITAHUH 10 IEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCTIbITAaHUN bepHysu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHoctel. [[narpamma pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM UHUCIE,
reOMETPUUYECKOe U OMHOMHAIIBHOE.

YUucnoBble XapaKTEPUCTUKHU CIIYYaWHBIX BEJIMYMH: MAaTEMATHYECKOE OKHUJAHMWE, TUCIEPCUS M CTAHIAPTHOE OTKJIOHEeHue. IIpumepsl

MIPUMEHEHUSI MAaTEeMAaTHYECKOTO OKUJIaHUS, B TOM YKCJIC B 3a/1a4ax U3 IMOBCEIHEBHOM KHM3HU. MaTreMaTnieckoe OXXuaaHue OMHApHOMN

CIy4ailHOM BeNWYMHBL. MaTremMaTH4ecKOe OKHIAHUE CYMMBbI CIIy4alHbIX BEJIMYMH. MaTeMaTudeckoe OXUJAHUE MU JAUCIEpCUs

F€OMETPUUYECKOTO U OMHOMHUAIBHOTO PaCIIPECIICHH.

3aKoH OOJBIINX YKCE U €0 PoJib B HAyKe, MpUpoIe U 001ecTBe. BrIOOpOUHBII METO T MCCIIEIOBAHMIA.

[IpuMepsl HenpepbIBHBIX ClIy4alHbIX BelW4yuH. [loHSATHME O MIOTHOCTHM pacmpeneneHus. 3aJadd, TPUBOASIIME K HOPMaJbHOMY
pacnpenenennto. [IoHsITHE 0 HOPMAIBHOM pacpeAeICHUN.

2.3. TemaTnuyeckoe MJIAHUPOBAHHUE

AJITEBPA 1 HAYAJIA AHAJIN3A
55 yacoB+67 yacos c/p

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

Ne i/
NpOrpamMmbl o0pa3oBare/ibHbIE peCcypcChl

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

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

CamocrositenbHas padora: Pewenue 6
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https://mathb-ege.sdamgia.ru/course

2 Oynkuun u rpapuku. CTeneHs ¢ 1eabM 2 https://mathb-ege.sdamgia.ru/course
moKazareyieM https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
ApubmMeTndeckuii KOpeHb N—0il CTEICHH.

3 I/Ip g’ ar : 5 https://mathb-ege.sdamgia.ru/course

PpaliOHAIEHBIC YPABHCHUS 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEPaBEHCTBA

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

5 [TocnemoBaTenbHOCTH U IPOTPECCHH 2

CreneHb ¢ pallMOHAIBHBIM ITOKa3aTENIEM.
7 IToka3zarenbHas pynkuus. [TokazaTenbHble
yYpaBHEHUS U HEPABEHCTBA

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



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

Jlorapudpmuueckas GyHKIuS.
8 Jlorapudmuueckue ypaBHEHUS U
HEpPaBEHCTBA

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

Tpuronomerpudeckue GyHKIUU U UX
rpaduku. TpuroHOMETpHUSCKUE
HEPaBEHCTBA

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

10 I I . https://mathb-ege.sdamgia.ru/course
POM3BOHAA. 1IPUMCHCHUC MPOM3BOAHOM https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

11 u 4 https://mathb-ege.sdamgia.ru/course
HTErpatu ero HpuMCHCHH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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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

12 Cucremsbl ypaBHEHUN 4

13 HatypanbHble u 1esnbie uncia 2

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

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

[ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3aUs

14 o
3HaHU

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

IF'EOMETPUSA
25 yacoB+35 yacoB c¢/p
HaumeHoBaHMe pa3ae/ioB U TeM JyekTpoHHbIe (IU(PPOBBIE)
Ne n/m KonuyectBo yacos
NPOrpamMMbI o0pa3oBaTe/ibHbIE pecypchl
1 BReIIeHIE B CTEDEOMETDIIO 1 https://mathb-ege.sdamgia.ru/course
BE/ICHNE B CTCPCOMETPH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
2 IIpsiMbIe M TUIOCKOCTH B TPOCTPAHCTBE. 3 https://mathb-ege.sdamgia.ru/course
[MapaIenbHOCTh TPSAMBIX M ITIOCKOCTEN https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3 [leprieHAUKYASIPHOCTD MPSAMBIX U 3
IJIOCKOCTEN

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

4 Vbl MEXIy OIPSAMBIMU U INIOCKOCTSIMU 3

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

MHororpanHuku. O6bEMBI
MHOT'OIPaHHUKOB

[ToBTOpenue, 060061IeHNE, 2
cHUCTeEMaTH3alMs 3HaHUI

BEPOATHOCTDb U CTATUCTHUKA
14 yacoB+22 4vaca c/p

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

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

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

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

HaumeHoBaHue pa3jiesioB U TeM

JuaexkTpoHHbIe (UU(pOBbHIE)

Ne n/m KounyecTBO 4acoB
NporpaMmabl o0pa3oBaTe/ibHbIE pecypchbl
1 IIpencraBieHue qaHHbIX M ONKMCATENbHAS 1 https://mathb-ege.sdamgia.ru/course
CTaTHCTHKA https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
CityyaliHble OTIBITHI U CITy4alHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMH 1 https://mathb-ege.sdamaia ru/course
> p https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
3JIEMEHTAPHBIMU UCXOAaMU
3 Omnepanun HaJl COOBITUAMM, CIOKECHHUE 1 https://mathb-ege.sdamgia.ru/course
BEPOATHOCTEN https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
VYciioBHas BEpOATHOCTD, IEPEBO
4 CITY9aItHOTO OMBITA, (hOPMY/Ta TOTHOH 1 https://mathb-ege.sdamgia.ru/course
yi » POPMY https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
CamocTtosrenbHas padora: PeweHue 5
3a0ay Ha @bluUCIeHUe 8ePOSMHOCHEL
5) OneMeHTbl KOMOMHATOPUKH 1
6 Cepuu mocae10BaTEIbLHBIX UCITBITAHUH 1 https://mathb-ege.sdamgia ru/course
p A https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
7 CnyyaliHble BEIMYMHBI U pacIpeIeICHUs 1 https://mathb-ege.sdamgia ru/course
yd pactpen https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
8 Maremarndeckoe 0XKHIaHUE CIyIanHOM 1 https://mathb-ege.sdamgia.ru/course
BEJIWYNHBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
9 Jucnepcus U CTaHAApPTHOE OTKIOHEHHE 1 https://mathb-ege.sdamgia.ru/course
Cly4aiiHOM BEeTMYHHBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://mathb-ege.sdamgia.ru/course
10 3axoH GomblInX HHCcen 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
11 HenpepsiBHbIE Cl1ydaliHble BETUYUHBI 1 https://mathb-ege.sdamgia.ru/course
(pactpenenenus) https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
12 HopmanbsHoe pactipenenenus 1 https://mathb-ege.sdamgia.ru/course
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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
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https://mathb-ege.sdamgia.ru/course
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CamocTtosarenbHas padbora: PeweHue
3a0ay4 no KOMOUHamopuxe

[ToBTOpEHME, 0000IICHNE U
CHCTEMAaTU3alNs 3HAHUH

CamocrosrenpHas padora: Pewenue

demosepcull umo2o8oi pabomul

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

11

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

6

2.4. IloypouHoe IJIAHUPOBaHUE

Ne n/m Tema ypoka KosmmuecTBo yacos ®opunpyemere
KOMIIeTeHIIUH
Auare0pa u HayaJIa aHaJIU3a 55 gacos
MHOXeCTBO, OIepaluy HaJ MHOKeCTBaMu. J(narpamMmsbl OK 10
1 Olinepa—Benna. PanmonaneHele uncina. JlelicTBUTENbHbBIE 1
qucia. PanyoHanbHble M HppallMOHAJIBHBIE YHCIa
ApudmeTrnueckue onepanuu c 1eHCTBUTEIbHBIMU OK 10
2 ymrcnamu. [Ipubnuxénnsie Berunciaenus. ToxaecTsa v 1
TOKJECTBEHHbIE TPe0Opa3oBaHUs
[Ipumenenue npobeit ¥ NPOLEHTOB ISl peLIeHUs IIpogeccnonanbHo- OK 10
3 MPUKIIAIHBIX 3a7]a4 U3 Pa3IMYHbIX OTpaciell 3HaHUH U OpPHEHTHPOBAHHOE
peanbHOM KNU3HU. [ [pOLIEHTHBIE BBIUNCIEHNUS B coJep;KaHue:;
MpoQeCCHOHANIBHBIX 3a7]a9ax 1
VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHue OK 10
4 HepaBeHCTBA. MeToa HHTepBAIOB. Pemenne nensix u 1
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN 1 HEPABEHCTB
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https://mathb-ege.sdamgia.ru/course

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue OK 10
5 HepaBeHCTBA. MeTo/ uHTepBaioB. Perenne neiabix u 1

JIpOOHO-PALlMOHAIBHBIX YPAaBHEHUHN 1 HEPABEHCTB

OyuK1MSs, criocooObl 3ananus GyHkun. Bzanmuo OK 10
6 oOparusie pynkuuu. I'paduk pynkmuu. CBoiicTBa 1

byHKIII

Crenens ¢ 1enbiM nokaszareneM. CteneHHas QyHKIUS C OK 10
7 HaTypaJbHBIM U LIEJIBIM ITOKa3aTeseM. E€ cBoiicTBa u 1

rpaduk

ApudmeTnueckuii KOpeHb HATYpaJbHOU CTEIECHHU. OK 10
8 CaoiicTBa apu(pMETUYECKOTO KOPHS HATYpaJlbHON 1

crenenu. CBoiicTBa U rpaduK KOpHs N-0ii CTENeHH
9 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O CTETIeHH OK 10
10 Pemrenne nppanimOHaIBHBIX YPAaBHEHUN U HEPABEHCTB OK 10
11 Peuienne nppalinoHaNbHBIX YPaBHEHU U HEPABEHCTB OK 10

Koumponvnasa paboma no meme "Apudpmemuueckuti OK 10
12 Kopenb N—oti cmenenu. UppayuonanvHvle ypagHeHus u 1

Hepasencmea"

CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMEHTa OK 10
13 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHNE 1

TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMeHTa
14 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YUCIIOBOTO 1 OK 10

aprymeHTa. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI
15 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 OK 10
16 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1 OK 10
17 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 OK 10
18 Pemenne TpuroHoMeTpUUECKNX ypaBHEHUI 1 OK 10
19 Koumponvnasa paboma no meme "@opmynvi 1 OK 10
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mpuzonomempuu. Tpuconomempuieckue ypasHeHUs "

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OK 10
20 MOCJIEI0BATENbHOCTEH. AprudMeTndecKas u 1
reoMeTpuyIecKast IporpecCuu.
21 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 OK 10
99 Crenens ¢ pallMOHAIBHBIM MOKa3ateiaeM. CBoWcTBa 1 OK 10
crenienu [lokaszarenbHas QyHKIUS, €€ CBOWCTBA U TpaduK
93 [TpeoOpazoBaHue BhIpAKEHHIA, COIEPIKAIITIX 1 OK 10
panroHaIbHBIE CTENCHH
24 ITokazarenbHbIE YpaBHEHUS U HEPABEHCTBA OK 10
25 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 OK 10
26 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIC 1 OK 10
norapudmsl. CBoiicTBa Torapu@moB.
27 [Ipeo6pa3oBanue BbipaxeHHU, CoAepKaALUX JOTapUPMbl 1 OK 10
98 Jlorapudmuueckas pyHKuusA, e€ cBOWCTBA U rpaduK. 1 OK 10
Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
29 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1 OK 10
IIpogeccnonanbHo- OK 10
30 Jlorapudmuueckas cupaib B npupoje. Ee OPHEHTHPOBAHHOE
MaTeMaTUYECKUE CBOMCTBA coJlep;KaHue:
1
31 Konmponvnas paboma no meme " I[loxazamenvHoie u 1 OK 10
Jlocapugmuieckue ypagneHus u Hepagencmea'
32 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKu 1 OK 10
33 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB OK 10
34 [IpousBoanas ¢pynkuuu. ['eomerpudeckuit u pusnyeckuii 1 OK 10

CMBICJI HpOHBBOI[HOfI
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35 [Ipou3BoaHbIE HIIEMEHTAPHBIX ()YHKITHHA. OK 10
36 [Tpon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO () YHKIIUHA OK 10
37 [IpumeHeHre MPOU3BOIHOM K MCCIeA0BaHNIO0 (DYHKIIUN Ha 1 OK 10
MOHOTOHHOCTb M 3KCTPEMYMBI
38 [IpumeneHre TpON3BOIHON K UCCIETOBAHHIO (DYHKIMIA Ha 1 OK 10
MOHOTOHHOCTbH U IKCTPEMYMBI
39 Haxoxnenue HanOoJIbIIEr0 U HAUMEHBIIETO 3HAYEHUSI 1 OK 10
GyHKIINM Ha OTpe3Ke
IIpogeccnonaibHo- OK 10
HaxoxaeHrne onTuMaabHOTO pe3yabTaTa ¢ OMOUIBI0
. . OpPHEHTHPOBAHHOE
40 MIPOU3BOTHON B MPAKTUYECKHX 3aJja4aX T'YMaHUTAPHOU )
cojlepiKaHue:
HAIPaBIEHHOCTH 1
a1 Konmponvnas paboma no meme "lIpouszsoonas. 1 OK 10
Ipumenenue npouzgoonoii”
42 [lepBooOpasnast. Tabmuma nepBooOpasHBIX 1 OK 10
43 WuTerpan, reoMeTpuyecKuil U GU3NYECKUi CMBICI 1 OK 10
UHTETpaa
44 Borunicnenue uarerpana no ¢gopmyiie 1 OK 10
Herorona—JleitOnuma
45 Brruucnenue mioniaaeil KpUBOJIMHENHBIX TpAMeLHi 1 OK 10
CucTtemMbl TUHEHHBIX, LIETBIX, PAIIHOHABHBIX, OK 10
46 UppalMOHATIbHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX 1
yYpaBHEHUI U HEPABEHCTB
CucreMbl TUHEWHBIX, HEIBIX, PAIIMOHAIBHBIX, OK 10
47 UpPpaLMOHATIBHBIX, IOKA3aTeIbHBIX, TOTaPUPMUUECKUX 1
YpaBHEHUHN U HEPABEHCTB
48 [IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K IIpogeccnonaibHo- OK 10
PELICHNIO MaTeMaTHYEeCKUX 3a/1a4 U 3a]1a4 U3 Pa3IU4HbIX OpHEHTHPOBAHHOE

25



obJiacTell HayKu U peasIbHON KU3HU coJep:KaHue:
1
49 Koumponvnas paboma no meme "Unmeepan u e2o 1 OK 10
npumernernus. Cucmemvl ypasnerui”
50 HarypanbHble U Liesble Yuca B 3aia4ax U3 peajibHOU 1 OK 10
JKU3HH
o1 [Ipu3Haky nenMMOCTH LEIIbIX YUCENT 1 OK 10
5y [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUM. 1 OK 10
YpaBHeHus
53 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUM. 1 OK 10
Hepagenctra
54 [ToBTOpeHue, 0600IIeHNE, CHCTEeMAaTH3allNsT 3HAHUH. 1 OK 10
Cucrembl ypaBHEHUT
55 Umozcosasn konmponavras paboma 3a Kypc an2eopul u Ha4aJl 1 OK 10
ananuza
Ne n/m Tema ypoka KosmmmuecTBo yacos @opunpyemere
KOMIIETEHI[M U
I'eometpust 25 gacos
OcHoBHble NIOHATHA cTepeomeTpun. [Ipocreiinue OK 10
1 cTepeoMeTpruyeckue PUrypsl U mpaBuia HU300paKeHUSI. 1
AKCHOMBI cTepeoMeTpur. B3auMHOE pacrosioKeHne
MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTRBE.
[TapannenbHOCTb NPSAMBIX B IPOCTPAHCTBE. OK 10
2 [TapamnenpHOCTB TPEX NpsMBIX. [lapamtensHOCTs IpsIMON 1

U IIJIOCKOCTH.
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[TapannensHocTh mnockocTeil. CBOMCTBA MapalliesIbHbIX

OK 10

3 . 1
IJIOCKOCTEH
IIpogeccnonaibHo- OK 10
4 PacnionoxxeHne npsiMbIX U IJIOCKOCTEN B OKPYKAIOIIEM OpPHEHTHPOBAHHOE
MuUpe (MpUpOJIE, APXUTEKTYpE, TEXHUKE) coJlep;KaHue:
1
5 [leprieHAMKYASIPHOCTD NPAMON U TI0cKOCTH. [Ipu3Hak 1 OK 10
NEPIEHUKYJIIPHOCTH IPSIMON U TUIOCKOCTH.
6 IleprieHAMKYIAPHOCTD MPAMBIX B IPOCTPAHCTBE. Teopema 1 OK 10
0 TpeX MEepIeHIUKYIsIpax
7 [lepnenaukynsipHOCTb NPSAMBIX B IIpocTpaHcTBe. Teopema 1 OK 10
0 TpeX MepIeHIUKYIIsIpax
Yroa Mexay II0CKOCTAMU. JIByrpaHHBIN yroJl, JUHEHHBIN OK 10
8 yroJi AByrpaHHoro yria. [lepneHaukynspHocTb 1
mockocten. [Ipu3Hak nepneHauKyIsIpHOCTH JBYX
IIJIOCKOCTEN
9 Yros Mexay NpsAMOH U IUIOCKOCTBIO. YTOI MEXIY 1 OK 10
CKPEIIHBAIOIIUMHUCS MTPSMBIMHU.
Koumponvnasa paboma no memam "llapanienvnocms u OK 10
10 NEepneHOUKVIAPHOCHb NPAMbIX U naockocmeti” u "Yenoi 1
MedcOy npAMbIMU U naockocmanu”
[Tonarne mHOrOrpanHuka. Ilpusma, ee BUIBI ¥ DJIEMEHTHI, OK 10
11 OOKOBas 1 MOJIHAS! TOBEPXHOCTh MPU3MBI. 1
[Tapannenenunen, mpsAMOYTOJIbHBIN NapauIEIEIUIIE] U €TO
CBOMCTBA
12 [Mupamuna, e€ BUABI U DJIEMEHTBI. OOKOBAs U TTOJTHAS 1 OK 10
MOBEPXHOCTh MUpaMuIbl. [IpaBuiIbHbIE MHOTOIPaHHUKH.
13 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBLHO IIpodeccnonanbHo- OK 10
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TOYKH, IPSIMOM, IJIOCKOCTH. DIEMEHThl CHMMETPHUU B OpPHEHTHPOBAHHOE
nupaMujiax, napajuiesenune1ax, npaBUiIbHbIX cojlepiKaHue:
MHororpanHukax. [Ipumepsr cummeTpuii B mpodeccuun 1
14 PemieHne BIYMCIUTENBHBIX 33/1a4 HA MHOTOTPAaHHUKHU 1 OK 10
15 06bEM mupamuapl. OOBEM MPU3MBI 1 OK 10
16 Koumponvnas paboma no meme "Muozocpannuxu” 1 OK 10
Tena Bpamenus. [{lunuHap, KOHYC UX 3JE€MEHTHI, IJIOIIAAb OK 10
17 OOKOBOH M MOJHON MOBEPXHOCTH, 00beM. CedeHus
HUJIUHAPA U KOHYCa
18 Cdepa, map. Bzaumnoe pacnonoxenue chepsl u 1 OK 10
IUIOCKOCTH, IIomaab chepsl, 00bem. Ceuenus mapa.
19 KomOunarus Ten BpaiieHus 1 MHOTOTPaHHUKOB OK 10
20 [Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKAY 1 OK 10
IUIOHIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX TEI
21 Konmponvnas paboma no memam "Tenra epawenus” u 1 OK 10
"Obvemvr men"
Bexkrop Ha mimockocTu u B mpoctpaHcTBe. ClioxkeHue u OK 10
29 BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO. 1
VYron mexay Bekropamu. CKaIpHOE MPOU3BEACHUE
BEKTOPOB
IIpssMoyrosbHas cucTeEMa KOOPAUHAT B IIPOCTPAHCTBE. OK 10
23 Koopaunats! BexTopa. [Ipocreiimme 3axa4un B 1
KOOpJIMHATAX
24 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS 3HAHUH. 1 OK 10
Pemenue 3agau
25 HUmoeosas konmponvuas paboma no I eomempuu 1 OK 10
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Ne i/

Tema ypoka

Koaun4gecTBO 4acoB

dopmMupyemblie
KOMIIeTEeHI[UH

BeposiTHOCTB U cTaTHCTHKA -14 yacoB

[IpencraBnenue TaHHBIX C IIOMOIIBIO TAOIHI] M THArPaMM
Cpennee apudMeTnyecKoe, MearaHa, HanOoIbIIee U
HaWMEHbIIIEE 3HAYCHHMS, pa3Max, JUCIIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) U CITy4aiHbIe
COOBITHSI. DIIeMEHTapHbIE COOBITHS (HUCXOIBI).
BepositHOCTh cityuaiiHoro coobiTusi. BepositHocTr
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTapPHBIMU
COOBITUSMU

OnepauHH Hanjg COOBITUSIMU: IICPECCUCHUC, O6T>€I[I/IHGHI/IG

COOBITHH, TPOTUBOIOIOKHBIE COOBITHSA. J[narpaMmbl
Olinepa. opmyrna CI0KEHUS BEPOSATHOCTEN

OK 10

OK 10

OK 10

VYcnoBHas BEPOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEH.
HepeBo cirydaiiHoro skcnepumenTa. opmyiia mosmHou
BEPOSITHOCTH

OK 10

KomM6unaTtopHoe npaBuiio ymHoxkeHus. [lepectaHOBKY 1
¢dakropuan. Yucno coueranuit. Tpeyronpuuk [lackans.
®opmyna ounoma HeroToHa

OK 10

HezaBucumele ucnbitanus. Cepust HE3aBUCUMBIX
ucnbeiTanuil . Cnyvyaitnas BennunHa Cymma n
IIPOU3BEJICHNE CIyYalHbIX BEJIMYHUH

Pacnipenenenue BepositHocTel. luarpamma
pacnpenenenus [Ipumepsl pacnpeneneHuii, B TOM 4ucie
reoMeTpHUUecKoe U OMHOMHUAIBHOE

OK 10

OK 10
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[Ipumepbl npuMEHEHUS] MATEMAaTUYECKOTO 0XKUIaHUS
(cTpaxoBaHue, notepes). MaTemMaTuueckoe OXKHuIaHnue
CYMMBI CITy4aillHbIX BEIUYUH. MaTeMaTuuecKkoe 0KUIaH1e
FEOMETPUUECKOTr0 M OMHOMHAILHOTO pacIpe/lelIeHH

OK 10

Hucnepcus u cranaapTHoe oTkiIoHeHue. [lucnepcun
TEOMETPHUECKOTO M OMHOMHAIILHOTO PaCIIPE/ICIICHHUS

OK 10

10

11

3akoH 00bIMX yncen. BeIOOpoUYHbIi MEeTO/
HCCIICIOBaHUI

[Tpumepsl HENTPEePHIBHBIX CTydyalHbIX BenuunH. OyHKINS
IJIOTHOCTH pacnpeeicHus. PaBHoMepHOe pacnpeencHue
U €r0 CBOICTBA

OK 10

OK 10

12

3amauu, TpUBOASIINE K HOPMAJILHOMY pacipeiesieHUIO.
OYHKIMS IIIOTHOCTH U CBOMCTBA HOPMAJILHOTO
pacnpezeneHus

OK 10

13

[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

OK 10
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14

Umoeosas koumpoavHas pa60ma no Bepoamuocmu u

cmamucmuke

OK 10
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3. YCJIOBUs PEAJIM3ALIUUA TPOI'PAMMBI IPEJIMETA

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY o0ecnevYeHuIo

1. KaOuner (u1st rpynnoBbIX 3aHATHI).

2. WHTepakTuBHAs JOCKa

3. MoOWIbHBINA KOMITBIOTEPHBIH KaOUHET (IpH HE0OXOAUMOCTH)

4. PaznaTounblif MaTepual (TeCTsl, 3alaHUs VISl CAMOCTOSITEIbHON paboThl, IPOBEPOUHBIE

3a/IaHus U T.]1.).

[lpu opranuzamuu OOy4YeHHS C HCHOJIb30BAHMEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI M 3JIEKTPOHHOTO OOYYCHHS y O0y4YaroUIuXcs U MPEroaBaTelis JOHKHBI ObITh B
HAJIMYMHA TICPCOHAIBHBIA CTAllMOHAPHBIA KOMITBIOTEp, IUIAHIIET, HOYTOYK C HaJMYHEeM
MUKpPO(OHA U KaMePhI; JOCTYI K ceTH MHTepHET.

3.2. Y4eOHO-MeToAnYeCcKoe 00eceyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

MaremaTuka: anredpa 1 Hayaja MaTeMaTHIeCKOr0 aHajn3a, reoMeTpusi. Airedpa u Hadana
MaTemaruueckoro ananusa. 10-11 knaccesl [Teker] : yueOHUK 17151 00111€00pa30BaTEIbHBIX
opraHm3anuii: 6a3oBbIil u yriyonenssit yposuu / FO. M. Komsrus [u ap.] ; Amamos 1. A.
[u op.]. - 4-¢ uzmanue. - Mocksa : [IpocBemienue, 2017. - 463 c. : ui. - 3aka3z Ne 4742, -
ISBN 978-5-09-045929-7. (Haxagnas No35)

Matemaruka: anreOpa v Hadajia MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACChI: yUeOHUK aJis 00mieo0pa3oBarenbHbix opranusanuii/ JI.C. Atanacsa u ap.. - 9 - e.
u3z. - M . Tlpoceenienne, 2022. - 287 c. (Haknagnas 2-2022)

3.2.2. lonoJTHUTEIbHbI€ HCTOYHHKHU

1. Bcepoccuiickue uHTepHeT-onmumnuansl. - URL:  https://online-olympiad.ru  / (mata
obpamenus: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

2. Enunas xomnmekuust 1mupoBbIx oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obpamenus: 08.07.2021). - TekcT: 371€KTPOHHBIH.

3. WNudopmanmonnas cucrema «EquHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru / (nara obpamienusi: 02.07.2021). - TekcT: 3ME€KTPOHHBIM.

4. Hayunas osnexktponnas Oubmnorexka (H3B). - URL: http:/www.elibrary.ru (mara
obparmenust: 12.07.2021). - TekcT: 27I€KTPOHHBIH.

5. OTkpeIThIil KOJIemk. Maremaruka. - URL: https://mathematics.ru / (nara oOparienus:
08.06.2021). - TekcT: 3MEKTPOHHBIH.

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

7. CnpaBoyHUK o MaTeMaTHKe IS MIKOJBEHUKOB. - URL:

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

8. Cpennsis matematudeckas wHTepHeT mmkoma. - URL: http://www.bymath.net / (mara
obpamenus: 12.07.2021). - TekcT: 27€KTPOHHBII.

9. denepanbubiii moptan «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru / (mara
obpamienus: 02.07.2021). - TekcT: 27€KTPOHHBII.

10.  denepanbHBIA  1EHTp HWHGOPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / (nara obpamenus: 01.07.2021). - TekcT: 2MIeKTPOHHBIN.



3.3 Opraamsanusa o0pa3oBaTeIbHOr0 IpoLecca HA 3aHATHAX MO y4deOHOMY
npeaMery

Peanamn3zanmsi BOCIHTATEIbHBIX ACMEKTOB B Ipoliecce YUeOHbIX 3aHATHH

Ha 3ansTusix uCnosib3yrOTCSi BOCHUTATEIbHBIE BO3MOXKHOCTU COJACpPKAHUS Y4eOHOTO
mpeaMeTa 4epe3 co3anre OJaronpusTHBIX YCIOBUM JJIA IPHOOPETEHHS 00YJarONUMUCS OTIhITa
OCYH_IGCTBJIGHI/IH COIIMaJIbHO 3HA4YMMBbIX ACI, Hepeaaqy O6yT-IaI0H_II/IMC$I COIIMAJIBHO 3HAYMMBIX
3HaHWH, pa3BUBAIOIINE WX JIOOO3HATEIBLHOCTh, TMO3BOJLIIONIME TPUBIICYh MX BHHMaHHE K
O9KOHOMHYCCKHM, IOJIUTUYCCKUM, 9KOJIOTHYECCKHM, FYMaHI/ITapHBIM HpO6JI€MaM Hamero
obmecTBa, HOPMUPYIOIIHE UX TYMAHHUCTHYECKOE MUPOBO33PEHUE M HAYUYHYIO KApTUHY MHUDA.
HcnoJib30BaHHe AKTUBHBIX U HHTEPAKTUBHBIX (OpM NpoBe/ieHUs 3aHATHI
B memsx peanuzanmuy KOMIIETEHTHOCTHOTO IOAXOZAQ, NPEIYCMOTPEHO HCIIOIb30BaHHE B
00pa30BaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTHBHBIX (OPM TPOBEIACHHUS 3aHATHHA
(KOMITBIOTEPHBIX CHUMYIIALIMMA, JIEJIOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIui,
NICHXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYIIIOBBIX JUCKYCCHIA) Ui (POPMHUPOBAHUS U PA3BUTHUS
00X 1 MpodeCcCHOHATbHBIX KOMIIETEHIIUN 00yUYaOIXCs.

3.4. Oco0ennocTn peaau3anuu nporpammsl ¢ npumenesuem 10T u 20

B ocoObix ciywasx (KapaHTHH, aKTHUpOBaHHbIE JAHM M JIp.), BO3MOKHA OpraHU3aLUs
yuebHOro mpouecca B (opMe  TUCTAHIIMOHHOTO O0O0y4deHHsl (PIEKTPOHHOE OOydeHHe U
JMICTaHIIMOHHBIE 00pa3oBaTeIbHBIE TEXHONOTUN). [10o/1 3MEeKTPOHHBIM OOyYeHHEM MOHUMAETCS
opraHu3anys 00pa3oBaTEIbHON IEATEIHHOCTH C IPUMEHEHHEM CoJIeprKalleiicss B 6a3ax JTaHHBIX
U HUCHOJB3yeMOW TpW  peanu3aluu  o0pa3oBaTeNbHBIX HporpaMM  HHpOpMauu U
ofOecreunBarOIUX e 00paboTKy HH(POPMAIMOHHBIX TEXHOJOTHH, TEXHHYECKHUX CpEICTB, a
TaKkke WH(HOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CETeH, OOeCIeYnBaOIIUX Iepeaady o
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aUMOAEHUCTBHE OOy4arolUXcs M MeAarormyeckux
paboTHukoB. Ilox OUCTAaHIMOHHBIMM  OOpa30BaTENbHBIMU  TEXHOJOTMSIMH IOHHMAIOTCA
o0pa3oBaTelbHbIE TEXHOJOTMH, PEan3yeMble B OCHOBHOM C NPUMEHEHUEM HH(pOpMalMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETeH IMpH OIOCPEJOBAHHOM (HA pAcCTOSHUU) B3aUMOAEHCTBUU
00y4aroImuxcst ¥ NeJarorndeckux paboTHUKOB.

JlucraHuvoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHUYECKMX  BO3MOXKHOCTEH
00yy4aromuxcsi, MPOBOAUTCS C MCIOJIb30BaHUEM TaKUX ()OPM MPOBEEHH 3aHATUN KaK OHJIAiH-
YPOKH, OHJIaliH-KOH(EpEeHIUH, OHJIAMH-IEKIUHU, HCIOIb30BAaHUE BHJIEOYPOKOB, IpE3EHTAIIMM,
BO3MOXHOCTEH 3JIEKTPOHHBIX 0Opa3oBarenbHbIX Mmiaatgopm VYuu PV, pemy OI'D, f.xnacc,
POUI u np, a Tak e B anbTepHATUBHBIX (POpMax, MpeaycMaTpuBaOIUX paboTy 00yJaroumxcs
[0 OCBOEHHMIO IPOTrPaMMHOIO Marepual C YYeOHBIMM U JUJAKTUUYECKUMH TOCOOHSIMH,
MapLIPYTHBIMU JHUCTaMH. JIMCTaHLIMOHHOE OOyY€HHE COIPOBOXKAAETCS KOHCYIbTHPOBAHUEM
oOyyaromuxcst ©M HUX poauTenell (3aKOHHBIX TMpejacTaBuTeNeil) B 000  JoCTymHOU
JTUCTAaHIIMOHHOU (opme.

OOyuarommMcst obecriedeH JOCTYN K pecypcaM DIIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoOM 6ubmmoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEAMETA

KoHTpo/ib W oOLleHKa pe3ylbTaTOB OCBOCHHS Yy4eOHOrOo TpeaMeTa OCYIIECTBIISETCS
mperojaBaresieM B IPOIecce MPOBEACHUS TMPAKTHUSCKUX 3aHATHH W JTAOOPATOPHBIX PadoT,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHs] OOYYAIOUTUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,
HICCIIENOBAHUMN.

Texymuii KOHTPOJIb U MPOMEKYTOYHAS aTTECTAIMsI MPEAyCMaTPUBAIOT BBHIMOJIHEHHE paboT (Mx
YacTH) B TECTOBOHM (hopMe, COCTABICHHBIX Ha OocHOBe 3amanun u3 Oanka DUOKO (BIIP B
CIIO) u otkpsiToro 6anka 3amganuit ®UIU mo noaroroske k EI'D.
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OcBoeHHbIC YMeEHHS,
YCBOCHHBbIE 3HAHMSA

IMoka3aTein OLeHKH
pe3yJjbTaTa

®opma
KOHTPOJIAA ¥
OLICHMBaHUS

1) YMeTh NpPOBOAMTH TOXIECTBEHHBIC
npeoOpa3oBaHUs palMOHANbHBIX,
UppAIMOHATIBHBIX, JIOTapH(PMHUUSCKIX
Y TPUTOHOMETPHUUYECKUX BBIPAKECHUI;

Pacnio3Hanue u pe3ysibTaTUBHOE
IIPUMEHEHHUE CBOWMCTBA KOpPHEH,

CTEIEHEN, norapudmoB,
TPUTOHOMETPHUECKUX  (DYHKIIUH,
He00X0INMBIE IS

peoOpa30BaHUs BRIPAKEHUM.

I[TucemenHOE
penieHue 3aaa4y

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

Omnpenenenue THUnAa M crocoba
peleHus IIPOCTEUIINX
UPPaLMOHAIIBHBIX,
norapupMUIECKUX,
[I0Ka3aTelbHbIX,
TPUTOHOMETPUUECKUX YpaBHEHUH,

I[TuceMmenHOE
peuieHue 3aaa4y

HEpaBeHCTB U  HMX  CHCTEM;
HaXO0XJICHUE pelieHus
IIPEJUIOKEHHBIX 3aJaHUH
Bocnpoussenenue  nony4yeHHbIX | BeinmonHenue
3) Ymerb CTPOUTh rpaduKy | yYMEHUM  UIi  TOCTPOGHHUS M | MPAKTHYECKUX
AIIEMEHTAPHBIX (PYHKIUH W MPOBOAWUTH | IPeoOpa3oBaHUs rpaduKoOB | 3alaHUil,  TECTHI
npeoOpa3oBaHus rpaduKoOB, UCIONIB3YS | SIEMEHTAPHBIX GyHKUUH; | HA «4TEHUE»
M3Y4YEHHBIE METO/IbI OIMCBIBaHUE CBOICTBA (QYHKUUH C | rpadukoB
MIOMOIIIBIO I'paduKa.
4) VYmerp npuMeHATh,  ammapar | BocipousBeneHue — nosydeHHbIX | BoinmosnHeHue
MaTEMaTHYECKOTO aHAJIN3a K PELIECHUIO | 3HAaHUU U YMEHMH | IPAKTUYECKUX
3a1a4 MaTeMaTHYeCKOro aHajau3a JUis | 3aJaHuil, TecCTbl
ONHCaHMUsI CBOMCTB (QYHKUMH U | HA «UITEHHUE
MIOCTPOEHHUSI IPa(PUKOB rpaduKoB
5) VYmerp mNpUMEHATh OCHOBHBIE | Pacrio3HaBaHue U pe3ynabTaTuBHOE | BoimonaHeHue
METOJIbl T€OMETpUHN (IIPOEKTUPOBAHMSI, | IPUMEHEHHE CBOICTB U | MPaKTUYECKUX
npeoOpa3oBaHuil, BEKTOPHBIH, | IPU3HAKOB  MPOCTPAHCTBEHHBIX | 3aJlaHUN

KOOpJMHATHBII) K pelIeHHUIO0 3a/1a4

buryp nns HaXOXKIEHUS pelieHUs
IOCTABJICHHBIX 3a/a4.

6) 3HaTh TEMaTHYECKWH MaTepHai
Kypca

DopMyJIUPOBAHUE  OMPEIEICHHI
IIPOCTPAHCTBEHHBIX ¢uryp,
MEPEUYNCIICHHE UX CBOMCTB.
Knaccudunuponanue BUJIOB
BBIpa)KCHU I YPaBHEHUH,
HEPABEHCTB (B COOTBETCTBUM C
pasznenamu IIPOTPaMMHOTI0
MaTepuasa), COINOCTABIECHHUE UM
HE00XO0TMMBIX bopmyn  ans
peuieHus 3a1ay.

Tect ¢ BBIOOpOM
OTBeTA,
BBITIOJTHCHUEC
MPAKTUIECKHUX
3aJaHuN

Kpurtepuu onieHuBaHus YCTHBIX OTBETOB

- OIIEHKA «5» BBICTABJISIETCS, €CJIM YUEHUK:
- TIOJTHO PacKpbUI COJIEpKAHUE MaTepuana B 00beMe, MPeIyCMOTPEHHOM MPOrPpaMMO H

y4eOHUKOM;
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- U3JOXKWI MaTrepual TI'PaMOTHBIM  S3BIKOM B  OIpPEAEICHHOM  JIOTMYECKON
MIOCJIEIOBATEIbHOCTH, TOYHO MCHOJB3YySd MaTEMaTHYECKYH) U  CIENHAIU3UPOBAHHYIO
TEPMUHOJIOTUIO U CUMBOJIMKY;

- MPaBUJIILHO BBIMOJIHWI Tpaduueckoe H300pakeHHE aJropuTMa W WHBIE YEPTEXKU U
rpaduKu, COMYTCTBYIOIINE OTBETY;

- T1OKa3aJl YMEHHE WUIOCTPUPOBATh TEOPETHUUECKUE TOJOXKEHUS KOHKPETHBIMU
IIpUMEpPaMHu, IPUMEHATh UX B HOBOW CUTYallUU IIPY BHIIIOJHEHUH NTPAKTUYECKOTIO 3aJaHUS;

- TPOAEMOHCTPUPOBA] YCBOCHHME pAaHEE M3YUYECHHBIX COMYTCTBYIOIIUX BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHUMBOCTD MCIIOJIb3YEMBIX ITPU OTBETE YMEHHH U HABBIKOB,;

- OTBEYAJI CAMOCTOSITENILHO 0€3 HaBOSIIKUX BOIIPOCOB MPENoaaBaTess.

- OLIEHKA «4» BBICTABJISACTCS, €CJIN:

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHHUSAM Ha OIIEHKY «5», HO MPU 3TOM HUMEET
OJIMH U3 HEIOCTaTKOB:

- B M3JIOKEHUU JONYLIECHbl HEOOMbIIHME MpoOeNnbl, HE HCKA3MBIIKWE JIOTHYECKOTO U
MH(POPMALIMOHHOTO CO/ICPKAaHMS OTBETA;

- JIONYILEHbl OJIMH-]IBA HEIOYeTa IMPU OCBEUIEHUU OCHOBHOI'O COJIEPKAHUS OTBETA,
HCIIPABJICHHBIE 110 3aMEYAHMIO IIPETIO1aBATELS;

- JIONyIIEHbI omuOKa Wik Oosiee ABYX HEJOYETOB IMPH OCBEIICHWH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO MCIIPABIICHHBIE 110 3aMEYAHUIO ITPENOIABATEII.

- OLIeHKA «3» BBICTABJISACTCS, €CJIN:

- HEIOJIHO WJIM HEIOCJIEO0BAaTEIbHO PACKPBITO COAEPKAHME MaTepualla, HO ITOKa3aHO
o011ee MOHUMaHKUE BOIIPOCa U IPOAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC I JAIbHEHUIIIEro
YCBOGHHSI TPOTPaMMHOTO MaTepualia, MMEJIHCh 3aTPYAHEHUs WIH JOIYIICHBl OIHOKH B
ONpEJEICHUN MOHATHM, MCHOJIb30BAHUM TEPMUHOJOTMHU, YepTekKaX U  BBIKJIAJAKAaX,
HCIIPABJICHHBIE M10CIIE HECKOIBKUX HABOSALIMX BOIIPOCOB MPENOAABATENS;

- CTYACHT HE CIIPaBWJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYyallUU IPH BBINOJIHEHUH
MIPaKTUYECKOIO 3aJIaHUs, HO BBIMOJIHWII 3aJJaHUs 00513aTENbHOI0 YPOBHS CII0KHOCTH 110 JAHHOM
TEeME,

- IpY 3HAHWU TEOPETUYECKOI0 MaTepuasa BbIsIBIEHA HEOCTaTOuHasi COPMUPOBAHHOCTh
OCHOBHBIX YMEHH U HaBBIKOB.

- OLIEHKA «2» BbICTABJISACTCSH, €CJIN:

- HE PacKpbITO OCHOBHOE CO/Iep)KaHNe yueOHOTro Marepuaa;

- 00Hapy)KeHO HEe3HAHME UM HEMOHMMAHUE CTYAEHTOM OOJIbIIeH UM Haubosee BaXKHON
4acTu yueOHOro Marepuaia,

- JIONyILIEHbl OMIMOKK B ONPENECIIEHUN MOHATHH, MPU HUCIOJb30BAHUN TEPMHUHOJIOTHH, B
gyepTekax, OJOK-CXeM M HHBIX BBIKJIAJKaX, KOTOpPblE HE HCIPaBIIEHbI TOCIE HECKOIBKUX
HAaBOJSIIUX BOIPOCOB IIPEMOJABATEIS.

- oneHkKa «1» BpICTaBJIsAeTCS, €CJIN:

- CTYAGHT OOHapyXWJ IIOJHOE HE3HaHHE M HEMOHUMaHHe H3y4yaeMoro y4eOHOro
MaTepuasga WIM HE CMOI OTBETHTh HU HAa OJMH M3 IOCTABJIEHHBIX BOIIPOCOB IO U3y4acMOMY
Marepuany.

JI1sl nMcbMEeHHBIX padoT onpee/AOTCA cliefyolHe KPUTEPUH OLIEHOK:

- OLIEHKA «5» CTABUTCS, €CJIU:

- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

- B TECOPETUYECCKUX BBIKJIAJKAX PEIICHUS HET MPOOEIOB M ONITHOOK;

- OlleHKAa «4» CTABUTCH, €CJIH:

- paboTa BBIMOJTHEHA MTOJTHOCTHIO, HO 00OCHOBAHMS IIIar0B PEIICHHS HEAOCTATOYHBI (€CITH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIIEIUATBLHBIM 00BEKTOM MPOBEPKH);

- IONyIIIeHa OlHA OITMOKA WUJTU JABA-TPH HEIOYETA.

- OlleHKA «3)» CTABHUTCH, €CJIU:
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- IOTIyIeHbI OoJiee 0HOM OMMOKY MM JBYX-TPEX, HO CTYICHT BIaJeeT 00sS3aTeIbHBIMU
YMEHUSIMHU I10 NPOBEPSIEMOM TEME.

- OLIEHKA «2» CTABHUTCH, €CJIN:

- JIONYIIEHbl CYUIECTBEHHbIE OWIMOKM, IOKa3aBIIME, 4YTO CTYIEHT HE BiaJeerT
00s13aTeNbHBIMU 3HAHUSIMU TI0 JAHHOW TeMe B TIOJTHON Mepe.

- oeHKa «1» cTaBUTCH, eCJIu:

- paboTa mokasaja MmoJHOe OTCYTCTBHE y CTYJIEHTa 00sS3aTeNbHBIX 3HAHUNA U YMEHUH TI0
MPOBEPAEMOI TEME.

JL151 TeCTOBBIX PadoT ONpe/iessIlOTCs ClIeAVIole KPUTEPHH OLIEHOK:

C [IOMOLIBIO KOOOPUIIMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbIX BAJIUJIOB, 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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