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1. O0mas xapakTepucTuKa padoueii nporpaMMbl y4eOHOM M CIUTIIHHbBI
1.1. MecTo y4eOHOM IMCUUIJIMHBI B CTPYKTYpPe OCHOBHOM NMPo¢)eCcCHOHAIbHOM
o0pa3oBaTeIbHOM MPOTrPaMMBbI

VYuebnas muctumimua I[1J[.01 Maremaruka pa3paboTaHa Ha OCHOBE
TpeboBanmii, coorBercTBytomux ®I'OC COO, ®I'OC CIIO mno cnenuanbHOCTH
CIIO 38.02.01 DxoHomuKa U OyXrajTepckuid yuer (MO OTpacisiM) U MOJOKEHUN
dbenepanbHON OCHOBHOM 0011e00pazoBaTenbHOi nmporpammbel COO (ganee — GOIT
COO0), a Takxke ¢ yuetom noiydaemoit cnenuansuoctu CII1O.

B cooterctBumn ¢ ®I'OC COO yuebnas nucuuruimHa [1/].01 MaTemarnka
BXOJIUT B MPEIMETHYIO 00JacTh 00I1e00pa30oBaTEIbHOM MOATOTOBKUU SIBISIETCS
o0si3aTennlbHOM  JuIsi  uW3ydeHus. YueOnas auciurmmua II171.01 Maremaruka
u3y4yaeTcss Ha YIIyOJeHHOM YpoBHE (uisi MTpOQWIbHOW JUCHMIUIMHBI -
«MareMatukay).

PabGouas mporpamma ob1eoO6pa3zoBarenbHON yueOHOM mucnmrumabl [1/1.01
MaremaTuka  SIBIISIETCSI  COCTaBHOM  YacThi0  MPOrPAMMHO-METOANYECKOTO
conpoBoxaeHuss OIl CIIO Ha 0a3e OCHOBHOro oO0miero oOpa3oBaHUs C
nosryuenrem COOQO, peaninsyemoii B [lonutexunueckom kosutemxe bI'TY.

1.2.11eq1b ¥ MUIAHUPYEMBIE Pe3yJIbTATHI OCBOEHHUS YUeOHOM IUCIUIINHBI:

Nzyuenne yueOHoi nucuurumasl [1J.01 MaTematuka Ha ypoBHE CpEeaHETO
00111er0 00pa3oBaHUs HAMPABJICHO HA IOCTUXKEHUE CICAYIOIINX LIEIICH:

dbopMupoBaHUe IEHTPATBHBIX MATEMATUUECKUX TMOHATUN (YUCIIO0, BEIUYMHA,
reoMeTrpuyeckas Qurypa, NnepeMeHHasi, BEpOSTHOCTb, (PYHKIMsS, MPOU3BOHAS,
UHTErpajig),  oOecrneunuBarOIMX  MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTH
MaTEMaTUYECKOTo 00pa3oBaHMs 00yUYalOIIUXCS;

NOABEJCHUE YYalllUXCAd Ha JOCTYIMHOM [IJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPY>KAlOLIEro MHpa, MOHUMAHUID MAaTEMAaTHKUA KaK
4acTH OOIIEeH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydaIlIuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YUCHUIO MAaTEMATUKU;

dbopmupoBanre (HYHKIIMOHATHLHON MATEeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKHUE aCMEKThl B PEabHBIX XU3HEHHBIX CUTYyallUiX U
OpuU U3YYCHUU JAPYrUX YYEOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (opMyaupoBaTh HMX Ha S3bIKE MaTeMAaTUKU U CO3/1aBaTh
MaTeMaTUYECKHE MOJIEIH, TPUMEHITh OCBOCHHBIM MaTeMAaTUYECKUI ammapar s
peleHns NPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATH U OLICHUBATH
MIOJIyYEHHBIE PE3YJIbTATHI.

B pamkax ocBoeHmsi mporpamMmbl Y4eOHOM JMCIMIUIMHBI y OOyYaronuxcs
bopMUPYIOTCS 00ITHE KOMIICTCHITHUH

Kon HaunMenoBaHue 001IMX KOMIIETEHIIUH

OK'1 Bri6upats criocoOsl perienns 3a1ad npoPecCHOHANbHON IeSTEIbHOCTH
MIPUMEHUTEJIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2 Hcnonp3oBaTh  COBpEMEHHBIE  CPEACTBA  I[OMCKA, aHalW3a |

UHTEpHpeTauud uHbopMauu, U UHOOPMAIMOHHBIE TEXHOJOTUU IS
BBINIOJIHEHHUS 33/1a4 PO EeCCHOHATIbHOM IESITEIbHOCTH.

OK 3 [InanpoBaTh W peamu3oBBHIBATH COOCTBEHHOE MPO(ECCHOHAIBLHOE H
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JMYHOCTHOE pa3BHTHE TPCANPUHAMATEIBCKYIO JEATCIIBHOCTh B
npodeccruoHanbHON cdepe, HCMOoNb30BaTh 3HAHUS 1O (PUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMIHBIX JKU3HCHHBIX CUTYAITUSAX.

OK 4 D¢ hexTHBHO B3aUMOJEHCTBOBAaTL M paboTaTh B KOJUIEKTUBE U
KOMaHJI€.
OK 5 OcCymiecTBIATh YCTHYHO M THUChMEHHYIO KOMMYHHUKAIIMIO  Ha

rocyJlapcTBEHHOM  s3blke  Poccuiickoii ®Pexepanumu ¢ y4eTOM
0COOEHHOCTEH COLUATBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6 [IposABAATH rpakIaHCKO-MIATPUOTUYECKYIO MO3ULIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE TMOBEJECHUE HA OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEUECKIX
LEHHOCTEW, B TOM YHCJIE C YYETOM FApMOHU3ALNHA MEKHAIMOHAIBHBIX

U MEXpPEIMIMO3HBIX  OTHOLIEHWUM,  NPUMEHATh  CTaHAAPTHI
AHTUKOPPYILMOHHOIO IMOBEICHUS.
OK 7 ConelicTBoBaTh COXPaHEHUIO OKpYy>Karolen cpenbl,

pecypcocOepeKeHr0, MPUMEHATh 3HAHMS 00 M3MEHEHUU KIMMara,
OPUHIUIBI OEPEXITUBOrO MPOU3BOACTBA, d3()PEKTUBHO NEUCTBOBATH B
4ype3BbIYANHbBIX CUTYALUSX.

OK 8 Hcnonb3oBaTh cpenactBa (U3MUECKOW KyJIbTYpPHI UJISI COXPAHEHHS U
YKPEIUICHHS 3I0POBbs B MPOIECCE MPOPECCHOHATBHON IeATEIbHOCTH U
noJi/Iep KaHusi HEOOXO0IMMOT0 YPOBHSI (PU3NYECKON MOATOTOBIEHHOCTH.

OK9 [Tonb30BaThCA npodecCUOHATIBLHON JIOKYMEHTALIUEN Ha
rOCYJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

U IpoeccruoHaIbHble KOMIIETEHIIUU:

Kon HaumeHoBaHMe BHIOB [IeATEJbHOCTH W MNPO(ecCHOHATBHBIX
KOMIIeTeHIIN I
B/ 2. Benenune Oyxraarepckoro ydera HMCTOYHHUKOB  (OPMHUPOBAHUS

aKTMBOB, BBIMOJHEHHWE pabdOT TO0 WHBEHTAPU3AllMM AaKTUBOB U
(bUHaHCOBBIX 00513aTE€IBCTB OPTraHU3AINH

[IK 2.6 OcymectBiare cOop wuHPOpMAMM O JIEATEIBHOCTH 0OBEKTa
BHYTPEHHETO KOHTPOJIA MO BBINOJHEHUIO TPeOOBaHUM MPAaBOBOM U
HOPMATUBHOM 0a3bl U BHYTPEHHHUX PErJIAMEHTOB

Komnerenuuu, copMupoBaHHble OOy4YalOIIMMHCS OPU  U3YUYECHHUH
JUCHUIUIMHBI 001eo0pazoBarenbHoro nukia [171.01 Martemartuka, yrinyOmistoTcs u
paclIMpsIOTCsS B IpolLlecCe€ M3YYeHUs JTUCUUIUIMH  OOIeryMaHUTapHOro,
oOmenpoecCMOHaIbHOTO  IMKJIA, a  TakkKe  OTACNbHBIX  JUCHMIUIUH
npodeccuonanbubix Moayien OIIOIT CIIO.

Pe3yJbTaTaMy _ OCBOCHHS _ NPOrpPaMMbl __ Y4eOHOW  JAMCHMILIHHBI
SIBJISIIOTCH:

JIuunocmmuoie pezynromamol

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro IpeaMera
«MaremaTukay XapakTepU3yloTCs:

I'pasxtancKOE BOCIIUTAHMUE:

cOPMUPOBAHHOCTHIO ~ TPAXKIAHCKOH  TO3MIMM  OOydYaromerocs  Kak
aKTUBHOI'O M OTBETCTBEHHOTO 4JI€Ha POCCUUCKOr0 OOIIECTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxJaHCKOoro oomecTtBa (BbIOOPHI, OMNPOCHI M TpP.), YMEHUEM
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B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GyHKUIUSAMY ¥ Ha3HAYCHHUEM.

[TaTpuoTHueckoe BOCIIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPAXTAHCKON MICHTHYHOCTH, YBAKCHUS
K IPOIIJIOMY U HACTOSIIIEMY POCCHUICKON MaTEMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM
K JOCTHKECHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKOW MAaTeMaTU4EeCKOU
IIKOJIbI, K HCIOJB30BAHUIO 3TUX JOCTHIKEHUU B JAPYTrUX HAyKax, TEXHOJOTHUSIX,
chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHHEM IyXOBHBIX LIEHHOCTEM POCCHUICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUM HAYKU U JEATEIbHOCThIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro.

DcTeTnyecKoe BOCIIMTaHUE:

ACTETUYECKUM OTHONIEHHWEM K MHpPY, BKJIIOYAs ICTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peleHnH, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCIeKTaM Pa3InyHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEeMaTUYEeCKHUE 3HAaHUS B
MHTEpecax 30poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U
OTJIbIXa, PEryJsipHasi pu3nUecKasi akTUBHOCTD); (PU3NUECKOTO COBEPIIEHCTBOBAHUS
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM AEATEIBHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM IIEHHOCTH TPYAOTIO0HS; HHTEPECOM K
paznuyHbIM  chepaM  TPOPECCHOHANBHOW  ACSITENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieii mnpodeccud W pealn30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa3oBaHHUI0 U
caMOOOpa30BaHUIO HA TMPOTSHKEHUM BCEW >KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJlady MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKON KYJbTYpPbI, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIbHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX Mpoldiem;
OpUEHTAalMell Ha NMPUMEHEHUE MATEMATHUYECKUX 3HAHUMN JJISI pELICHUs 3a1ad B
00JacTH OKpy)Karouieil cpeapl, IUIAHUPOBAHMUS TMOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX ITOCJICICTBUUN JIJI1 OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOT'O MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIICCTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c@epbl YEJOBEYECKOH MAESATENbHOCTH, 3TalloB €€
pa3BUTUS M 3HAYUMOCTH IS PAa3BUTHUS ULMBWIM3ALMK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOM KyJIbTypOM KakK CpEJACTBOM TMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO AESITENbHOCTD
WHJMBUAYAJIBHO U B TPYyIIIE.



Memanpeomemmnoie pe3yibmamol

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPaMMbl YUEOHOTO IpeaMeTa
«MaTtemaTuKa XapaKTepu3yrTcs OBJIQJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMUA  JCHCTBHUSIMU,  YHUBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMU, YHUBEPCAIbHBIMU PETYJISITUBHBIMU JCHCTBUSIMU.

1) YHuBepcalbHbIE IMO3HAaBaTEeJIbHBIE JICHUCTBUS, o0ecIieynBaroT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOIECCOB oOOyyarommxcs (OCBOCHUE
METOJI0OB  TO3HAHHUS  OKPYXKAlolero  Mupa; MNPUMEHEHHE  JIOTUYECKHX,
HCCIIEIOBATEILCKUX OIEpallfii, yMeHUH paboTath ¢ HHGOpMaIeH).

bazoBbI€ TOTMYECKHUE JIEMCTBUS:

BBISIBJISITh M XapaKTEpU30BaTh CYIICCTBEHHBIC NMPU3HAKA MaTEMAaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TMOHATHAMHU;  (HOpMyIUpOBaTh
onpeieNIeHNsI IOHITHH; YCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KIacCU(PUKAINH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMyIupoBaTh U  MOpeoOpa3oOBbIBaTh  CYXKJCHHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIE,

BBISIBJISITD MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTtuBopeursi B (pakTax, MaHHBIX, HAOTIOMECHUAX W YTBEPXKICHUSX; MpeJaraTh
KPUTEPUH JIJIs1 BBISBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CaMOCTOSITEIILHO JI0OKa3aTeIbCTBA MaTeMaTHYECKUX
yTBEPXKJAEHUNU (TIpsIMbIE M OT TPOTUBHOTO), BBICTPAWBATh apTyMEHTAIIUIO,
MPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI; 00OCHOBBIBATh COOCTBEHHBIC CYXKJICHHS U
BBIBO/JIbI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpaTh  Hambojee  MOAXOMAMMH ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

bazoBsie uccnenoBaTeaIbCKUe ICHUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA WHCTPYMEHT IO3HAHMS;
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPOOJIeMy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITESILHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCJICIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 0OBhEKTa, SIBIICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCMOCTEN MEXKTy 00bEKTaMH, SBICHUSMH, IPOIIECCAMMU;

CaMOCTOSITeNIbHO (popMyupoBaTh OOOOIIEHUS U BBIBOABI IO pe3ysbTaTaM
NPOBEAEHHOTO  HAOJIOJNCHMS, HWCCICIOBAaHUSA, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOIIECCA, a TaKXKe BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

¢ uHdopmanuei:

BBISIBJISITH Je(DUIIMTH MHOOPMALIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJISI PEIICHUsI 3a]1a4u;



BBIOMpPATh HHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHAJIM3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh MHGOPMAIHIO, MPEACTABISITh €€ B Pa3IMIHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduuecK;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2) VYHuHBeEpCcaJbHBIE = KOMMYHHMKAaTHUBHBIE  JEHCTBUSA, OOECIECYMBAIOT
c(hOpMHUPOBAHHOCTH COLIMAIIHBIX HABBIKOB O0YYaIOIIMXCH.

OO0uienue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUSMU
U IeNsMHu OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHUPOBATH MOJIYYCHHBINA PE3YJIbTAT;

B X0Ji¢ 00CYKJIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOyieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HA MOHMCK
pEIICHMSI; COMOCTABISATh CBOW CYXICHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3lMYUe U CXOACTBO IMO3UIUI; B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJCTABISTh PEe3yIbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIET0BaHus,
MPOEKTa; CaMOCTOATEIBHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4&TOM 3ajad
MPEe3eHTAIMU U OCOOEHHOCTEH ay TUTOpHUH.

CoTpyIHUYECTBO:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJUBUYyaTbHOU
paboThl Tpu pelmeHuu y4eOHbIX 3aJad; MNPUHUMATh IeIb COBMECTHOM
JeSATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTOBAapWBATHCS, OOCYXAAaTh TMpoOlECC W pe3yibTaT paboThI;
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TIPyNIOBBIX (QopMax padoTel (0OCyxkaeHHs, OOMEH
MHEHUSIMH, «MO3TOBBIE IITYpPMBD» W T.II.); BBINOJHATH CBOIO YacTh PadOTHI U
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMU UIEHAMHA KOMAHbI, OIICHUBATH
KayeCTBO CBOETO BKJa/a B OOMIMUMIPOIYKT MO KPUTEPHUSIM, CHOpMyITHpOBaHHBIM
YYaCTHHKAaMHU B3aUMOJICHUCTBHS.

3) YHuBepcaibHbIE pEryIsITUBHBIC JNEUCTBUS, o0ecrneunBaoT
(bopMHpOBaHUE CMBICIOBBIX YCTAHOBOK M ’KM3HEHHBIX HABBIKOB JINYHOCTH.
CamoopraHuzanusi:

COCTaBJISITh TUIAH, AITOPUTM pElIeHUs 3aJ1aud, BLIOUpATh CIIOCOO PEIIeHHS C
Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C yIETOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBbIKAMU  TO3HABATEIbHOW  pedeKCUM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJAECTh
crocobamMu CcaMONpPOBEPKHU, CAMOKOHTPOJISL TMpoOIlecca U pe3ysbTaTa pPEIICHUs
MaTEMaTHYECKOM 3a/1a4H;



IIPEABUIETD TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTbH IIPH PELICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIHM M YCIOBHSAM, OOBSACHATH
IIPUYUHBI TOCTVKEHHS WIIA HENOCTVIKEHHUSI PE3YyJIbTATOB JEATENbHOCTH, HAXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IlIpeomemnbvie pe3yromamaol

OcBoeHue y4eOHOro Kypcea «Anredpa ¥ Hayajga MaTeMaTUYeCKOro aHaJIu3ay
Ha YPOBHE CpeaHero oOuiero oOpa3oBaHMs JOKHO oOecneuyuBarh JIOCTHIKEHUE
CJIETYIOIINX NPEIMETHBIX 00pa30BaTENbHbIX PE3YJILTATOB:

Yuciia 1 BBIYKMCIICHUS

CBOOOJHO OmepupoOBaTh MOHATHUSAMU: PALMOHAIBHOE YHCIO0, OECKOHEUHas
nepuoauyeckas ApoOb, MPOLEHTHI, HPPALMOHAIBHOE YHUCIO; MHOXECTBA
PALMOHAIIBHBIX U ACHCTBUTEIIBHBIX YUCEI; MOAYJIb IEUCTBUTEIBHOIO YHACIIA.

[IpumeHsATh ApOOM W TPOUEHTHI [UIsl PEHIeHHWs MNPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOW KU3HH.

[IpuMeHsATh NpUOIMKEHHBIE BBIYUCIEHUS, NTpaBUila OKPYIJICHUS, IPUKHUIKY
Y OLICHKY pPe€3yJIbTaTa BbIYUCICHUM.

CBOOOAHO oOmEpUpOBaTh NOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeseM;
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCU IEWCTBUTENbHBIX YHCEIl ISl pEeLIeHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

CB0OOOJHO OnEepUpOBaTh MOHATUEM: apU(PMETHUECKUI KOPEHb HATypaJbHON
CTEIICHHU.

CBOOOJHO  omepupoBaTh  IMOHATHUEM:  CTENEHb C  PalMOHAIbHBIM
IIOKA3aTEeIIEM.

CB0OOOJHO OmEepupoBaTh MOHATUSAMU: JIOTapU(PM YHUCHIA; JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI.

CB0OOAHO OIEepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTa.

OrneprpoBaTh NOHATHIMU: APKCHHYC, aPKKOCUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

CB00OIHO ONEepUpOBaTh MOHATUSIMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUA-CIICICTBUS; PABHOCUIIBHBIE HEPABEHCTBA.

[IpuMeHsITh pa3inuuHble METOJbl PEIICHUS PALUOHAIBHBIX U JIPOOHO-
pPalMOHAIBHBIX YPAaBHEHMI; IPUMEHATH METOJ HWHTEPBAJIOB JUIA PpELICHUs
HEPAaBEHCTB.

CB0OOOHO ONEpUpPOBaTH MOHATUSIMU: MHOTOWIEH OT OJHOW IEPEMEHHOM;
MHOTOYJIEH C LEIbIMU KO3(PPUIUEHTAMHU, KOPHH MHOTOWIEHA; MPUMEHATh
JICJIEHUE MHOTO4YWIEHAa HA MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELICHUS 3a/1a4.

CB0OOOIHO omnepupoBaTh MOHATUSIMH: CUCTEMa JIMHEWHBIX YpPaBHEHHI,
MaTpuLa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHH CMBICI;
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 I BBIYUCICHUS €r0 3HAYEHUS,
MIPUMEHSTh ONPENCIIUTENN [JJIsl PEUIEHUS CHUCTEMBl JIMHEMHBIX YpPaBHEHUM;
MOJENUPOBATh PEAIBHBIE CUTYAIIMU C OMOILIBK CUCTEMBI JUHEUHBIX YPAaBHEHUH,
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UCCIIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPULl U OIpPEAEIIUTENEH,
UHTEPIIPETUPOBATD MTOJIYUEHHBIHN pe3ybTar.

Hcnonb3oBaTh CBOMCTBA JEWCTBHM C KOPHAMM JUIsl NpeoOpa3oBaHUs
BBIPAKCHUU.

BrimonusaTe mpeoOpa3oBaHus YHUCIOBBIX BRIPAKEHU, COAEPIKAIINX CTETICHU
C pallMOHAJIbHBIM MOKa3aTEJIEM.

Hcnonb3oBaTh CBOICTBa jgorapupmMoB JUISt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHU.

CB0OOJHO onepupoBaTh MOHATUSMU: UPPALMOHAIbHBIE, NIOKA3aTEIbHbBIE U
jorapu(pMUUYECKHE YPAaBHEHUS; HAXOJUTh UX PELIECHUS C IOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYIIECTBIISS IPOBEPKY KOPHEA.

[IpumensTh OCHOBHBIE TPUTOHOMETPHUYECKUE bopMyibl VIS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CBOOOJHO oOmepupoBaTh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE;
OPUMEHATh  HEoOXoaumble  (OpPMyJIBI s PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM.

MopenupoBaTh peanbHble CUTYallUM Ha A3bIKE anreOpbl, COCTABISTH
BBIDAKEHUSI, YpaBHEHMsS, HEpPAaBEHCTBAa [0 YCJOBHUIO  3aJa4M,HCCIIEOBATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allliapaTa ajreopsbl.

@yHKIUU U TpadhUuKu

CB000AHO OnEepUpPOBATh MOHATUSAMU: (PYHKIUS, COCOOBI 3a1aHUs QYHKLUU;
B3aUMHO oOOpaTHble (YHKIMH, KOMIO3UIMA (yHKIUN;, Trpaduk Q(yHKIUH;
BBINOJIHATH 3JIEMEHTAPHBIE TPe00pa3oBaHus rpaduKoB QPyHKINH.

CB0OOOJHO OmNepUpOBATh MOHSTUSAMM: OOJIACTH OINPENEIEHHUS] U MHOKECTBO
3HaYeHUHN QYHKIMU, HYJTU PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

CBOOOMHO oOmepupoBaTh TMOHATUAMH: YETHBIE W HEUETHBIE (QYHKIINH,
nepuoanyeckrie (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMyMbl U
MUHUMYMBbI (YHKIHMH, HAuOOJbLIEE W HaUMEHbUIEE 3Ha4YeHHE (YHKIHH Ha
IPOMEKYTKE.

CB00OOAHO ONEPUPOBATH MOHATUAMHU: CTENEHHAs (PYHKLHS C HATYPAJIbHBIM U
LeNbIM MOKa3arenaeM, rpa@uk CTeNeHHOW (YHKIHMHM C HATypaJbHbIM U IEJIBIM
nokasaresieM; rpauk KOpHS N-oi CTEeneHW Kak (PyHKIMH OOpaTHOM CTENeHu ¢
HaATypaJbHBIM MOKa3aTeJIEM.

OnepupoBath MOHATUSAMU: JUHEHHAs, KBaJpaTU4YHas U JIPOOHO-JIMHEWHAS
(YHKIMH; BBIIIOJIHATD 2JIEMEHTAPHOE UCCIIECA0BAHNUE U TIOCTPOEHUE UX I'paUKOB.

CB0OOJHO OmepupoBaTh NMOHATUAMM: MOKa3aTelibHAs U JIorapupMuueckas
(YHKIMM, UX CBOWCTBA U IpadUKH; HCMNONB30BaTh MX IpadUKH Ui pELICHMS
YPaBHEHHUM.

CB0OOIHO oOmepHpoBaTh MHOHATHSAMHU: TPUTOHOMETPHUUYECKAS] OKPYKHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa.

Ucnonw3oBate Tpaduku (QyHKUIMNA IS UCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEN IpPHU PEIICHUH 3aJay U3 APYTUX y4eOHBIX MPEIMETOB M pealbHOU
YKU3HH; BbIpaXaTh (OpPMYyJIaMU 3aBUCUMOCTH MEK/y BEJIMUNHAMHU.

Hayana maremarnueckoro anaiusa

CB0OOAHO OonepupoBaTh MOHATUSIMH: apupMeETUUYECKass U TeoMeTpuiecKas
nporpeccusi, 06CKOHEUHO yObIBarOIIasi reOMETpUUECKasi MPOrpeccus; JTUHEHHBIN U
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HKCIIOHEHIIUATIBHBIA POCT, POpPMYIIa CIOKHBIX MPOIEHTOB; UMEThH MPECTABICHUE O
KOHCTaHTE €.
Hcnonb30BaTh mporpeccur sl PENICHHsS PEabHBIX 331a4 NPUKIATHOTO

Xapaxrepa.
CB0OOOIHO oOmepupoBaTh MOHIATUAMH: TOCIEIOBATEIBHOCTh, CIOCOOBI
3a/1aHMs MOCJIEI0BATENBHOCTEM, MOHOTOHHBIE u OTPAaHUYECHHbBIC

NOCJIEJOBATENbHOCTH; IOHUMATh OCHOBBI 3apOKJACHHS MaTEMaTUUYECKOr0 aHaJIn3a
KaK aHayin3a OECKOHEYHO MaJbIX.

CBOOOAHO oOmepupoBaTh TMOHSATUSMU: HEMPEPHIBHbIE (QYHKIUU; TOYKU
paspbiBa rpaduka QyHKIIUHM; aCUMIITOTHI Tpaduka QyHKIIUH.

CBoOOAHO omepupoBaTh MOHATHEM: (YHKIHMSA, HEMPEPbIBHAS Ha OTPE3KE;
NPUMEHATH CBOIMCTBA HEMPEPHIBHBIX (QYHKIUI JIJIs peleHus 3a/1a4.

CB0oOOJHO omepupoBaTh MOHATUSMU: NEpBasi W BTOpas MPOU3BOAHbBIE
dbyHKIMH, KacatenbHas K rpaduky QyHKIIHH.

BbIuucnsaTe Npon3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3HILIMH
JIBYX (DYHKIMI; 3HaTh IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKLIUH.

Hcnonb3oBaTh reOMETpUUECKUN U (PU3UYECKUN CMBICT MPOU3BOJHOM IS
pELIeHMS 3aa4.

MHoOxecTBa U JIOTHKa

CBoOOmHO  omepupoBaThb MOHATUAMH: MHOXECTBO, OINEpaluy  Hajl
MHO>KECTBaMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Juisi  ONHCAHUS
peabHBIX TPOLIECCOB W SIBIICHUM, MPU PEIICHUU 3a/Jad W3 JPYyTrux ydeOHBIX
MPEAMETOB.

CB0OOHO oOmepupoBaTh MOHATHAMU: ONpEIeNieHue, Teopema, ypaBHEHUe-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOr0 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

Yucna 1 BBIYUCIEHUS

CBOOOIHO oOmnepupoBaTh MOHATHSAMHU: HATYpaJIbHOE M LEJIOE YHUCIIO,
MHO>KECTBA HATypPaJbHBIX M LEJNbIX YHCEN;, MCIOJb30BaTh NMPU3HAKU IEIHUMOCTU
nensix yucen, HOJl n HOK naTypanbHbIX 4ncen Ui peleHus 3a1ad, IPUMEHSTh
anroputm EBknuna.

CB0OOOIHO oOmepupoBaTh MOHSATUEM OCTaTKa IO MOJYJIO; 3alKChIBATh
HaATypaJbHbIE YMCIIA B PA3IMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS.

CB00OOIHO OmNEpHpPOBaTH MOHATHUAMH: KOMIUJIEKCHOE YHCJIO U MHOXKECTBO
KOMIUJIEKCHBIX YHUCEN; MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE OlNEepaluu ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA

CB0OOHO omepupoBaTh MOHSATHUSAMHU: UpPpPALMOHAJIbHbIE, NOKA3aTEIbHBIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA; HAXOJIWUTh MX PEIIEHHS ¢ MOMOUIBIO
PaBHOCWIJIBHBIX IEPEXOOB.

OcymiecTBiATh OTOOpP KOpHEW TNpU PEUIEHUU TPUTOHOMETPUUYECKOTO
ypaBHEHUSI.
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CBOOOMHO oOmEepUpOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHSATh  HeoOXoaumble  (HOPMYJIBI s PEIICHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

CB00OJIHO OmepupoOBaTh MOHSATUSMH: CUCTEMA U COBOKYIHOCTh YpaBHEHUU
U HEpPABEHCTB, PABHOCUJIBHBIE CHUCTEMbl M CHUCTEMbI-CIEJCTBUS; HAXOIUTh
pelieHrusT CHUCTeMbl UM COBOKYMHOCTEH palUOHAIBHBIX, HPpalMOHAIbHBIX,
MOKa3aTeIbHbBIX U JIOTapU(MUUECKUX YPaBHEHU U HEPABEHCTB.

Pemiats paloHalbHbIE, uppaluoHaibHBbIE, NoKa3aTesbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
COZIEpIKaIlIME MOJIYJIM U TapaMeTPhI.

[IpumensTh rpaguueckue METOAbl AJId PEIICHUs] YPABHEHUM U HEPABEHCTB,
a TakKe 3a7a4 C MmapaMmeTpamu.

MopenvupoBaTh peanbHble CHUTyallMM Ha SA3BIKE anreOpbl, COCTABISTH
BBIDAKEHUS, YpPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBbI IO YCIOBUIO 33/1auH,
UCCIEIOBATh TMOCTPOEHHBIE MOJENM C MCIOJIb30BAHMEM alapara ajireopsl,
WHTEPIIPETUPOBATH MOTYUYECHHBIN pe3yJbTar.

@yHKIUU U TpadUKu

Ctpouth Tpadukd KOMIO3WUIUUA (PYHKIUNA C TOMOIIBIO AJIEMEHTapPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMA.

Crpouth reoMeTrpuyeckue o0Opa3bl YpaBHEHUW M  HEPABEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

CBoOOAHO oOmepupoBaTh MOHATUSMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIUH.

[Ipumensaty GyHKUMM SIS MOJETUPOBAHHUS U MCCIENOBAHUSA PEATbHBIX
IIPOLIECCOB.

Hauana matematnueckoro anajinsa

Hcnonb3oBaTh  MPOM3BOJHYIO  JUII  HUCCIeAOoBaHUS  (PYHKIIMKM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBL.

Haxoaute Haubonbiiee U HauMEHbIIEe 3HAYCHUS! (DYHKIUU HEMPEPHIBHOU
Ha OTpE3Ke.

Hcnonb3oBaTh NPOU3BOJHYIO JUISI HAXOXKACHUS HAWJIYUIlerO PEUICHUS B
NPUKIAIHBIX, B TOM 4YHCJIE€ COIUAIbHO-d)KOHOMHUYECKUX, 3ajJadax, JJis
OMpENIeNICHUs] CKOPOCTH U YCKOPEHMs TMpolecca, 3agaHHOro ¢GopMmyJsion uiu
rpadukom.

CBoOOAHO omepupoBaTh TMOHATUSMHU: TEpBOOOpa3Has, ONpPeNeIEHHBIM
WHTErpaj; HaxXOIUTh MEPBOOOpPA3HBIE 3JIEMEHTApHBIX (PYHKIUNH M BBIYUCIATH
uHTerpan no popmyne Hetotona — JleliOHuia.

HaxonuTe momaau miockux Guryp u 00bEMBI TN ¢ TTOMOIIBIO HHTETpaa.

NMeTh mpeAcTaBlI€HHE O MAaTEMAaTHYECKOM MOJECIMPOBAHUM Ha MpUMEpE
cocTaBiieHUs U PepeHITNATbHBIX YPaBHEHUN.

Pemats npuxnagHbie 3aa4u, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO U
(bU3MYECKOro XxapakTepa, CpeIcTBAMU MaTEMAaTUYECKOTO aHaIU3a.

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypOBHE CPEAHEro OOIIero
o0pa3oBaHMs JIOJKHO 00€CNeYrBaTh JIOCTHHKEHUE CIIEAYIOUIMX TMPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB:
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CBOOOJHO oOmepupoBaTh OCHOBHBIMH HOHATHUSAMU CTEPEOMETPUU IPH
pELIeHNH 3a7a4 U TPOBEACHUN MaTEMAaTHYECKUX PACCYKICHHM.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CIEJICTBHUS U3 HHUX IPH PEIICHUH
r€OMETPUYECKUX 3a/a4.

KnaccudpunupoBaTe B3aMMHOE pPaCHOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE;
IJIOCKOCTEW B MMPOCTPAHCTBE; MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CBoOOAHO omepupoBaTh MOHATUSAMH, CBSI3aHHBIMH C  yrjaMud B
IPOCTPAHCTBE: MEXKIY MPSMBIMU B TPOCTPAHCTBE; MEKY MPSMOM U TUIOCKOCTHIO.

CB00OOHO ONEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.

CB0OOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOI'OTPAHHUKOB (IIpU3Ma,
NUpaMua, NpMOYIOJIbHBINA apajuleNenunesn, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  AJIs
KJ1accu(UKaIuu.

CBOOOJHO  omepupoBaTh  MOHATHSMH, CBSA3aHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO.

BoInonHsTH napajuienbHOE, LEHTPAIbHOE " OpPTOTOHAIBHOE
IPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh; BBINOJHATH H300pakeHUs (Uryp Ha
IJIOCKOCTH.

CtpouTh ce4eHUs] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIMOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUI
CBEpXY, COOKY, CHHUBY.

BbrucnaTe  muomaau  MOBEPXHOCTEH  MHOTOIPAHHUKOB  (TIpU3Ma,
NUpPaMUJA), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYI.

CB0OOOJHO ONEpUPOBATH MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP,
OChb U TIOCKOCTh CHMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPBHI.

CB0OOHO oOmepupoBaTh MNOHATHUAMHU, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE.

BrInonHATh 1eicTBHA HAL BEKTOPAMH.

Pemwate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUH H
HaXOXKJEHUE TIEOMETPUYECKHX BEJIMYMH, NPUMEHSS W3BECTHBIE METOAbI IpU
PELICHUH MaTeMaTHYEeCKUX 3a/1a4 MOBBIIIEHHOI'O U BBICOKOTO YPOBHS CI0KHOCTH.

[IpuMmeHATr mOpoCTEHIIME IPOrPaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

W3Bnekatp, MnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTYypax, MPEJCTABICHHYIO Ha YEpTEXKaxX U
PUCYHKaX.

[IpumeHATP  NOJy4YEHHBIE 3HAHUS Ha IPaKTUKE: CpPaBHMBATbh H
aHAJIM3UPOBATh PEAJIBHBIE CUTYallUH, IPUMEHSTh NU3YUYEHHBIE TOHATHUS B IIPOLIECCE
MOMCKa peIIeHUs] MaTeMaTUYeCKu COpMYIMPOBAHHOMN MPOOIEMbl, MOAECIUPOBATH
peaJibHbIE CUTYallUHd Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh IIOCTPOECHHBIE MOJEIH C
MCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOPEM, anmnapara ajareopbl; pemarb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEITUUHH.

HNmerp mnpencrtaBieHus: 00 OCHOBHBIX 3Tanax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJOTHH.

CB0O0OOIHO oOmNEpUpPOBaTH MOHATUSAMH, CBS3AHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKON U ChepruueCcKOi MOBEPXHOCTSIMH; OOBSACHATH CIIOCOOBI OJTyUECHHUS.
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OnepupoBaTh NOHATUSAMH, CBA3AHHBIMU C TEJAMU BPALICHMS: LWJINHIPOM,
KOHYyCOM, c(epoit u mapom.

Pacno3naBaTh Tena BpameHus (LUIMHAP, KOHYC, cdepa U map) U oObACHITH
CHOCOOBI MOJTYYEHHUS TE BPAILIECHHUS.

KnaccudunupoBats B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

BbluyucnsaTh BEIMYMHBI 3JE€MEHTOB MHOTOIPAHHHUKOB M TEJl BPAILEHUS;
O0OBEMBI M IUIOIIAJM TOBEPXHOCTE MHOIOTPAaHHUKOB W TeJ BpalleHus,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpPMYII.

CB0OOOJHO omepupoBaTh MOHATHSAMH, CBSI3aHHBIMU C KOMOMHALMSMH TE
BpalllEHUsI 1 MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIUCAaHHbBIN B chepy U ONUCaAHHBIN
oKkoJ10 cepsl; cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAILICHMS.

BBIUUCIATE COOTHOLIEHUS! MEXKIY IUIOIIAASMU IMOBEPXHOCTEH M 00BEMaMHU
MOJTO00HBIX TEI.

N300paxaTh u3ydaemble (QUIypbl; BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEUECHHMS TEJl BpALLICHUS.

W3Bnekarb, HMHTEPIPETUPOBATH W MPEeOOpPa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKax U
PUCYHKaX.

CB00OAHO ONIEpUPOBATH OHITUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh onepanuu Hajl BEKTOpaMu.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

Pemarp reomeTpuueckue 3a1a4u Ha BBIYUCIICHUE YIJIOB MEXAY NPSIMBIMHU U
IUIOCKOCTSIMM; BBIYMCIICHUE PACCTOSHUI OT TOYKU /10 IIJIOCKOCTH; B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PEILICHUH.

CB0OOHO oOmepupoBaTh MOHSATHSAMH, CBS3aHHBIMH C JIBHDKEHHEM B
MIPOCTPAHCTBE; 3HATh CBOMCTBA JBUKCHUU.

BeInonHATh M300pa’k€HUsT MHOTOTPAHHUKOM M TeJl BpalleHUs MpH
IapajuIeIbHOM NIEPEHOCE, HEHTPAIbHON CUMMETPHUH, 3€PKaJIbHOM CUMMETPUH, IIPU
MIOBOPOTE BOKPYT MPSIMOIL; MpeoOpa3zoBaHus NOA00US.

CrpouTh Ce4YeHHs] MHOTOIPAaHHHUKOB W TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapaymienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUsi KOHyca (MapajuielbHOoe
OCHOBAHMIO M MPOXOJIALIEE YepEe3 BEPIIUHY ), CEUEHUS 1Iapa.

Hcnonb3oBaTh METOJbI TOCTPOEHUS CEYEHHIl: METOJ| CIEeJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEN MIIOCKOCTH.

Jloka3pIBaTh Fr€OMETPUUECKUE YTBEPHKACHHUS.

[IpumensiTb reomeTpuueckue QaxThl A PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoIuX HECKOIBKO IIAroB PEIICHMs], ECIIM YCIOBHSI TPUMEHEHUS
3aJIaHbBI B SIBHOM W HESIBHOU dopme.

Pemarp 3amauM Ha J0KAa3aTENbCTBO MAaTEMaTHYECKUX OTHOLICHUM W
HAXO0KJEHUE T€OMETPUUECKUX BEIHYHH.

[IpumMeHsATh NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuMeHsATh NOJyYeHHbIE 3HAaHUSI HA TIPAKTUKE: CPAaBHUBATH, AHAIIM3UPOBATH
U OLICHMBAaTh pPEANIbHBIE CUTYyallUW; MPUMEHSATHh W3YUYEHHBbIE TMOHATHUS, TEOPEMBI,
CBOICTBa B MpOLECCE IMOUCKA pPEHIeHUS MaTeMaTH4YeCKd CQPOpMYIHPOBAHHON
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npoOsieMbl, MOJEIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE TE€OMETPUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIH C UCIIOIb30BaHUEM I'€OMETPUYECKUX TTOHATUN
U TEOpeM, arrmapara ajreOpbl; pemaTrh MPAaKTHYECKUE 3a7aud, CBSA3aHHBIE C
HAaXO0KJICHUEM T€OMETPUYECKUX BEJIMYHH.

Nmerp mnpencrtaBiaeHuss 00 OCHOBHBIX 3Talax pPAa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTH.

OcBoenue ydeOHOro kypca «BeposSTHOCTb M CTaTUCTHKa» Ha YpPOBHE
cpenHero oluiero oOpa3zoBaHus JOJKHO 00€CNeYnBaTh JOCTUKEHUE CIASAYIOMIMX
IPEIMETHBIX 00pa30BaTEAbHBIX PE3YJILTATOB:

CB00O0OIHO omepupoOBaTh MOHATUAMH: rpad, TIOCKui rpad, cBs3HbIN rpad,
nyTh B rpade, Lenb, UK, JEpeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO
DKCIIEPUMEHTA.

CB0OOOJHO OmEpUpOBaTh MOHATHAMH: CIy4YallHBIA SKCIIEPUMEHT (OIBIT),
ciy4aiiHOe COOBITHE, DJIEMEHTAPHOE CIIy4aiiHOE COOBITHE (DJIEMEHTApHBIA UCXO.)
CIIy4yallHOTO  ONBITa; HAXOJUTh BEPOSATHOCTH COOBITUM B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Haxoauts u popmMyaupoBaTh COOBITHSA: NTEpeceueHue, 00beIMHEHNE TaHHBIX
COOBITHI, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY; HCIOJb30BaTh JUarpaMMBbl
Diinepa, KOOPAMHATHYIO MPSMYIO JJisl PELIEHUs 3aj]lay; MOJb30BaThCs (PopMysion
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIIyYalHBIX COOBITUH.

OneprpoBaTb  NOHATUSAMM:  yCJIOBHAs  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JEpPEBO CIYyYalHOIO JKCIEPUMEHTA;
HAXOJUTh BEPOATHOCTU COOBITHI C TIOMOLIBIO MpaBWia YMHOXKEHHS, JepeBa
CIIy4yallHOTO OIBITA, MCIOJIb30BaTh (OPMYJIY TMOJHON BEPOSTHOCTH, (POPMYITY
baiieca npu pemieHnu 3a1a4; onpeesaTh HE3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OpraHU3alUU CIy4aHOTO HKCIIEPUMEHTA.

[IpumeHsiTh H3yuyeHHbIE KOMOHMHATOpHBIE (GOPMYJIBI s HEPEeYUCIICHUs
AJIIEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHI CIy4aillHOIO OMNbITA, PELICHUs
3a/1a4 10 TEOPUU BEPOSITHOCTEM.

CBoOOAHO oOmepupoBaTh MOHATHSAMHU: OWHAPHBIA CIyYalHBIA  ONBIT
(ucnblTaHue), ycliex M HeyJada, HEe3aBUCHUMBIE HCIBITAHHS, CEPUSl UCIBITAHMIA;
HaXOJUTh BEPOSTHOCTH COOBITHUI: B CEpUM MCIBITAHUN 1O TMEPBOrO ycnexa; B
CepUM HCTbITAHUN BepHyIu; B ONbITE, CBA3AHHOM CO CIy4allHbIM BBHIOOPOM M3
KOHEYHOU COBOKYITHOCTH.

CB00OOAHO OnepupoBaTh MOHATUSIMU: CIy4ailHasl BEJIMYMHA, pacIipe/ielieHue
BEPOSITHOCTEH, JAMarpamMma pacrpeiesieHusi, OuHapHas clydaiiHas BeJIMYWHA,
reoMeTpudeckoe, OMHOMHUAIBLHOE pacIpe/iesieHue.

OnepupoBaTth MOHATHSIMHU: COBMECTHOE DPACHPEAECICHUE ABYX CIy4YalHbIX
BEJIMYMH; HCIIOJIb30BAaTh TA0JIMIy COBMECTHOI'O PACHpPENENICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCICHUS KaXIOM BEIUYUHBI, OIpPEICICHUs
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYHUH.

CB00OOAHO ONEPUPOBATH MOHATUEM MATEMATUYECKOIO OXKUAAHUS CIIydalHOM
BEJIMYMHBI (pacnpeereHus); TPUMEHSITh CBOMCTBA MATEMAaTHYECKOIO OKUIAHUS
IpU pElIeHUH 337a4; BBIYMCIATH MATEMATHUYECKOE OKHMJIaHWE€ OMHOMMAIIBHOTO U
r€OMETPUYECKOTO PACIPEAETICHUN.
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CB00OHO OmepUpOBaTh MOHITHAMU: AUCTIEPCUS, CTAHJAPTHOE OTKIOHECHUE
CIIy4allHOW BEJMYMUHBI;, NMPUMEHATh CBOWCTBA IHUCIEPCHUM CIIyYalHOM BEIMYHUHBI
(pactpeneneHus) NMpU PEIICHUM 3a7a4; BBIYUCIATH JUCIEPCHUI0 U CTaHJIapTHOE
OTKJIOHCHHE TEOMETPUUYECKOTO U OMHOMHAIIBHOTO Pacpe/IeTICHUH.

Boiuncnars BBIOOpPOYHBIE XapaKTEPUCTUKU 1O JAHHOW BBIOOpKE U
OIICHUBATh  XAPAKTEPUCTUKU TIECHEPAIBHOM  COBOKYIHOCTHM  JAHHBIX MO
BBIOOPOYHBIM XapakTepucTukaM. OIeHUBATh BEPOSITHOCTU COOBITUN U MPOBEPSTH
MPOCTEUIIINE CTaTUCTUYECKHUE TUIIOTE3HI, MOJIB3YSICh M3y4YEHHBIMU
pacnpeneneHusIMU.
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2. CTpyKTypa U coaepxkaHue y4eOHO! AMCHUIINHBI.
2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI y4eOHOH padoThI.

OoBeMm

Bua yueoHOM padoThI
ay p yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl y4eOHOH AucHUIIMHBI | 340

B T.4. B pOpMe MPAKTHUECKOMN MOATOTOBKHU 0

W3 o6mero oosema:

TeOpeTUuYecKoe 00ydeHue 4
IIPAKTUYECKNE 3aHITUSA 20
caMocTosiTeNIbHas paboTa 204
KOHCYJIbTallu! 12
IIpomexyTounast arrectauus B popme IK3aMeHa 10
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2.2. TemaTnyeckuil IJIAH M COAEPKAHUE YUEOHOM JUCIUTIIAHBI.

Koabi
O0beM B uacax / | KOMIETEHIIHH,
TOM  4Yucjae B | GOpMHUPOBAHUIO
HaumenoBanue Conep:xanue y4yeOHOro Marepuaja U (pOpMblI OPraHU3ANUM JAeSITeIbHOCTH dopme KOTODBIX
pa3aesioB U TeM 00y4YarIMXCcH P . P
NPaKTHYECKOMI crocoocTByeT
MOATrOTOBKH 3JIEMEHT
NPOrpamMMsl
1 2 3 4
Pasznen 1. Anre6pa n HayaJia MaTeMaTHYeCKOT0 aHAJIU3A 168/0
Tema 1.1. MHOXkecTBO Conep:xanue y4eOHOro marepuaja: MHOXeCTBO, Olepaluy HajJ MHOKECTBAMH U
JEUCTBUTEIbHBIX YUCEN. ux cBouctBa. Jlmarpammbelr Ditnepa — Benna. [lpuMeHnenuwe TeopeTHko-
MHOrouIeHsl. MHOXECTBEHHOI'O  ammapaTta i pemieHus  3agad.PanuonHanbHble  4ucna.
Panmonaneubie ypaBHeHust | OOBIKHOBEHHBIE U JECATUYHBIC JAPOOU, MPOLEHTHI, OECKOHEUYHBIC MEPUOINIECCKUE
u HepaBeHcTBa. Cuctemel | npobu. [IpumeHenwe apoOeil M MPOLEHTOB Il pEUICHHs] MPUKIAJIHBIX
JINHEMHBIX YPaBHCHUMU. 3agay./leiicTBUTENbHBIE 4YHMCHAa. PalMOHAIbHBIE MW UPpPALMOHAJIBHBIE YHCTIA.
ApudmeTnueckne  omnepanuu ¢ JCHCTBUTENbHBIMH  4HMclamMu.  Moaynb
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpuOmmkEHHBIC BBIYUCIICHHS, TPaBUIA 18/0 OK 1-9,
OKpYIJICHUs, NMPUKHUJKA W OLEHKAa pe3yJibTaTa BBIUUCICHUNA.OCHOBHBIE METObI [IK 2.6
PEIICHHS TIeNBIX U IPOOHO-PAIIMOHATBHBIX YPaBHEHUH U HEPaBEHCTB. MHOTOUYICHBI
OT OJIHOW IepeMeHHOM. JlelleHne MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
besy. MHuorousnensl ¢ nenbsiMu kodduimentamu. Teopema Buera.Pemenne cucrem
JUHEWHBIX ypaBHEHHI. Marpuia cucTteMsl JIMHEWHBIX ypaBHeHui. OnpenenuTens
MaTpPUIIBI 2X2, €ro FTEOMETPUUECKHUI CMBICI U CBOMCTBA; BRIUUCIICHUE €T0 3HAUCHUS;
NPUMEHEHUE ONpPENETUTENs] Ml PEHIeHUS CUCTEMbl JIMHEWHBIX YPaBHEHUM.
Pemenue npukinaaHeix 3a1a4 C HOMOIIBK CUCTEMBbI JIMHENHBIX YPABHEHUI.
Tema 1.2. Hatypanesubie u | Coaep:kanue yuedOHoro matrepuaja: Harypansueie u nensie uncia.[[pumenenne OK 1-9
LEeJIBIE YHCIIA. npu3HakoB aeauMoctu nensix unces, HOJ u HOK, octaTkoB o moayiito, 4/0 K 2 6’
anroputMma EBKiMAA U1 pelieHus 3a/1a4 B HEJbIX YUCTaX ]




Tema 1.3. KoMmiuiekcHbIe
quclia.

Conep:xanue _yuyedHOro marepuaja:KomiuiekcHble uyucna.Anredpanyueckas Hu
TPUTOHOMETPHUECKAaIPOPMBI ~ 3aMHUCH  KOMIUIEKCHOTOUYHUCITA. ApU(PMETHUCCKHE

OTIepallil  CKOMIUICKCHBIMU 4HciiaMu.M300pakeHne KOMIUIEKCHBIX YHCENl Ha 10/0 OK 1-9,
KoopauHatHOM 1uiockocTH. ®opmyna Myaspa. KopHu n-oif creneHu u3 [IK 2.6
KOMILIEKCHOTO yucia.lIpuMeHeHre KOMIUIEKCHBIX YHCe I peleHHs PU3MUeCcKuX
Y TEOMETPUYECKUX 3a/1a4.
Tema 1.4. Oyuxkuuu u | Coaep:kanue y4eOHOro martepuana:DyHKIuUsA, COOCOObl 3aJaHui  (YHKITHH.
rpauKH. Crenennas | Bzaumao oOpataeie  ¢yakimun. Kommosumnus ¢ynkomit. ['padux  GyHKIMM.
byHKUMA c LeNbIM | DIeMeHTapHble mpeoOpa3oBaHus rpadukoB (GyHKIME.O6MacTh omnpeneneHus u
[10Ka3aTeJIeM. MHO>ECTBO 3HA4YCHUI ¢byskuun. HymadyHxmm. [IpomexyTku
3HakonocTossHCTBa.UEéTHple ¥ HeuérHble  (QyHkuuu.llepruoanueckuePyHKIUN. OK 1-9
[IpomexxyTK MOHOTOHHOCTH (YHKIMA.MakCUMyMbl W MHHHUMYMBI (DYHKITHH. 18/0 K 2 6’
Haubonbiiee u HauMmeHbllee3HaueHHEe (YHKIMHM Ha MpoMmexyTke.JInHelHas, '
KBaJpaTU4Hasi UAPOOHO-IMHENHHas (yHKUMU. OJIEMEHTapHOE HCCIeA0BaHUE
unoctpoeHue rpaduxoB 3tuxdyHkiuil. CTeneHp ¢ LeNbIM MoKa3aTeneM. buHoM
Herorona.CrenienHast GyHKIHS ¢ HATYpaJbHBIM U 1IeTbIM Noka3areneM.E€ cBoiicTBa
u rpaduk
Tema 1.5. | Conep:kanue y4yeOHOro martepuaja:ApupMeTHIecKHii KOpeHb HaTypaJbHON
ApudmeTrrueckuii KOpeHb | cTeneHu M ero cBoicTBa.llpeoOpazoBaHusi YHMCIOBBIX BBIPAXKEHHH, COJEPIKAILIUX
n-on CTENEHU. | creneHUM KopHU.MppanuoHansHble ypaBHeHUs. (OCHOBHBIE METOIBl PEIICHUSA 6/0 OK 1-9,
HppanunonanbHsie UppaLOHAIIbHBIX ypaBHeHUPaBHOCWIIbHBIE IEepEeXObl B pelieHnu [IK 2.6
YPaBHEHUS. UppalMOHANBHBIX ypaBHeHUH.CBolicTBAa W rpaduK KOpHS N-OM CTENmeHH Kak
(GyHKIIMM 00paTHOM CTENEHU C HaTypajlbHbIM MTOKA3aTEIEM.
Tema 1.6. IlokazarensHas | Coaep:kanue yueoHOro marepuaja:CreneHb ¢ palMoHAIbHBIM TTOKa3aTesieM U eé
¢ynkuus. [loxazatenpHble | cBoicTBa.lloka3zaTenbHass (yHkius, e€ cBoiictBa u rpaduk. Vcnonap3zoBaHue 10/0 OK 1-9,
rpadpuka QyHKIME s pemieHus  ypaBHeHuil.IlokazaTenbHble  ypaBHEHWUS. [IK 2.6

YpaBHEHHS.

OCHOBHBIE MCTOJAbI PCHICHHA ITOKA3aTCIbHBIX ypaBHeHHﬁ.
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Tema 1.7.

Conep:xanue _y4deOHoro marepuaja:Jlorapupm umcma. CpolicTBa Jjorapudma.

Jlorapudmuueckast Hecatnunble W HartypanbHbie Jorapudmel. [IpeoOpa3oBaHune BBIpaXKCHUH,

byHKIHS. conepxkauux Jsorapudmel.Jlorapupmuueckas ¢GyHkius, e€ cBONCTBA U Tpaduk. 10/0 OK 1-9,

Jlorapudmudeckue Hcnonb3oBanue rpaduka GyHKIMU A pemieHus ypaBHeHuit.Jlorapudmudeckne [IK 2.6

YpaBHEHHS. ypaBHeHUA. OCHOBHBIE METOABl pEUICHHUs JIOTapu(PMHUUECKUX YpaBHEHHII.

PaBHOCHIIbHBIE TIEPEXOIbl B PEIICHUH JIOTAPHU(PMUIECCKIX YPAaBHEHUH.

Tema 1.8. | Coaep:xxanue yueOHOro marepuaja:OCHOBHbIE METO/Ibl PEILICHUS MMOKA3aTEIbHBIX

WppanmonaneHele, U jorapudmuueckux HepaBeHCTB.OCHOBHBIC METOJBI PEHICHUS WPPAMOHATBHBIX OK 1-9

MOKa3aTeIbHbIE u | HepaBeHCTB. paduueckue MeTonbl pelIeHUSUPPAIMOHATBHBIX, MOKAa3aTeNbHbIX U 6/0 K 2 6’

JorapugmMuuecKue norapu(pMHYECKUX YPaBHCHUH U HEPABCHCTB. '

HEPABEHCTBA.

Tema 1.9. Cucremsl | Coaep:kanue y4eOHOro Martepuazaa:CucreMa u COBOKYITHOCTb

palMoOHANIbHBIX, ypaBHEHUI.PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI-CIEACTBHUS.OCHOBHBIE METO/bI

UppalMOHATEHBIX pellleHHsT CUCTEeM U  COBOKYIHOCTEH  pPallMOHANBHBIX, HppalOHAIbHBIX, OK 1-9,

MIOKa3aTeIbHbBIX U | MOKa3aTeIbHBIX U JIOTapu(PMUUYECKUX ypaBHeHUI.IIpuMeHeHne ypaBHEHHH, CUCTEM 6/0 K 2.6

JTorapupMUUECKIX ¥ HEPAaBEHCTB K pEUICHHUIOMATEeMAaTHYECKUX 3a7au U 3aJauu3 Pa3IndHbIX oOnacteit

ypaBHEHUH. HayKUU PEaTbHOM KU3HHU, HHTEPIIPETAIUS TTOJYYECHHBIX PE3YJIbTATOB.

Tema 1.10. 3amaun c | Cogep:kaHue YYEOHOT0 MarepuaJja:PalmoHanbHbIe, UppaLMOHAJIBHBIE,

napaMeTpami. NOKa3aTeNlbHble, JIOTApU(PMUYECKUE U  TPUTOHOMETPUYECKHWE  YpaBHEHHS, OK 1-9
HEpaBEHCTBA HCHUCTEMBI c napamerpamu.llocrpoenune u 4/0 K 2 6’
UCCJIEIOBAaHMEMATEMAaTHYECKUX Mozenei peasbHbIX CUTyaIui c
MOMOIIbIOYPABHEHUH, CUCTEM YPAaBHEHUHU HEPABEHCTB C MapaMeTPaMHU.

Tema 1.11. | Conepxanue y4eOHoro marepuana:CuHyc, KOCHHYC, TaHI€HC M KOTaHIEHC

Tpuronomerpuueckue YHUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC U apKTAaHT€HC YUCJIOBOI'O apryMEHTA.

BBIpOXCHUS U YpaBHEeHHs. | TpUroHomeTpuyeckass OKpYyKXHOCTh, ONPEACICHUE TPUTOHOMETPHUUECKUX (PYHKITUH 14/0 OK 1-9,
YHUCIIOBOroapryMeHTa.OCHOBHbIE [IK 2.6
TpuronoMmerpuueckuedopmysl.IIpeobpazoBaHneTPUTOHOMETPUUECKUX
BBIpAKCHMI. PellieHre TpPUroHOMETPUYECKUX YPABHEHUI.

Tema 1.12. [I'paduxu | Conep:kaHue y4eOHOro Marepuaja:Tpuronomerpudeckre QyHKIMH,UX CBOMCTBA

TPUTOHOMETPUUYECKUX u rpapukn.OTOOpP KOpPHEH TPUTOHOMETPUYECKUX YpaBHEHHH C IOMOIIBIO 3/0 OK 1-9,

(byHKIMHA. TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpUroHoOMEeTpu4eCKUX HEPABEHCTB [IK 2.6

TpUroHoMeTpru4eCcKre
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HEPaBEHCTBA.

Tema 1.13.

Coaep:kanye _ V4eOHOI0 MaTeDI/IaJ'Ia:HOCJ’IGI{OB&TGJ’IBHOCTI/I, CIIOCOOBI3aIaHuS

[TocnenoBarenbHOCTH U
HPOTPECCHH.

nocieaoBarenbHOCTe. Meron MaTeMaTM4eCKOM HMHAYKUMU. MOHOTOHHBIE U
OTpaHUYECHHBIE nocienosarenbHoctu. Mcropus aHaJIn3a OECKOHEYHO
MaubIX. ApudmeTnyeckast 1 reoMmeTpudeckas nporpeccun. beckoneuHno yobIBaroras
reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBArOIIEH IeOMEeTPHUYECKOM
nporpeccuu. JIMHEeWHbIM U SKCIIOHEHIMAIBHBIN pocT. Yucno e.dopMyra CI0KHBIX
IIPOLICHTOB. [crnonb30BaHME NPOrpPecCUMM Il  PELIECHUs peajbHbIX 3a7ad
IPUKJIAIHOTO XapaKTepa.

12/0

OK 1-9,
[IK 2.6

Tema 1.14. HenpeproiBHbIC
¢byskuuu. [IponsBogHas.

Conep:xxanue yuyeOHoro marepuana:HenpepbiBHble (YHKIMH W HX CBOWCTBA.
Touka paspeiBa. AcuMmMnTOTHl TpadukoB (yHkimii. CoiictBa  QyHKIMIA
HENPEPBIBHBIX Ha OTpe3ke. MeTon HMHTEpBaJOB Uil PEIICHHS HEPAaBEHCTB.
[IpumeHeHne CcBOWCTB HENpPEpPbIBHBIX (yHKUMN Uil pemieHus 3anad. [lepBas u
BTOpas Mpou3BoAHble (yHKIMH. OnpeneneHue, reOMETPUUYECKU U (U3NIecKHUi
CMBICJI TIPOU3BOIHON. Y paBHEHHE KacaTelbHOU K rpaduky yHkimu. [IpouszBoansie
aneMeHTapHbIX (QyHKuMHA. I[Ipous3BoaHas CyMMBI, NPOU3BEIEHHs, YaCTHOIO H
KOMIO3UIMH (PYHKIINH.

18/0

OK 1-9,
I1IK 2.6

Tema 1.15. Viccnenosanue
GyHKOMA ¢ TIOMOIIBIO
IIPOU3BOJHOM.

Cojaep:xanue yue0HOro marepuaja:lIpuMenenue npon3BOAHON K UCCICIOBAHUIO
(GYHKIMH Ha MOHOTOHHOCTh H JKCTpeMyMbl.HaxoxneHwe HamOOJbIIETO U
HAMMEHBIIETO  3HAYCHHUSHENpepblBHOW  (yHKImu Ha  oTpeske.llpumenenue
NPOM3BOTHON JUISTHAXOXKICHUS HAMITYYIIIEro PEIICHHUs B MPUKIAIHBIX 3aaqax,is
OTpesicNieHus] CKOPOCTH HWYCKOpPEHHUs TMpolecca, 3aJaHHOrOQOpMyJTIOl WU
rpadpukoMKomnosuruss  ¢yHkumii. ['eomerpudeckue o0pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIIOCKOCTH.

10/0

OK 1-9,
[IK 2.6

Tema 1.16.

Conep:xxanue yuyeOHoro marepuana:llepsooOpaszHasi, OCHOBHOE CBOWCTBO

[TepBooOpaznas u
UHTETpaJl.

nepBooOpasHbIX. [lepBooOpa3Hbie 3eMeHTapHbIX QyHKIMH. [IpaBuna HaxoXIeHHUS
nepBooOpasHbIX.MHTerpan. ['eomerpuueckuil cMbIcn HHTerpaiga. Beluucinenue
onpeaenénHoro wHTerpaysia mo (opmyne Heiorona — JleiiOuuma.llpumenenne
UHTErpaja i HaxOoXKICHWs Iulomaaed Imiockux ¢uryp u  00bEMOB
reomeTpudeckux Ten.llpumepsr  permeHuit  audQepeHnnaIbHBIX  YpaBHEHUI.
MaremaTueckoe  MOJAEIMPOBAHUE  PEAIBHBIX  IMPOLECCOB € MOMOIIBIO
Qg depeHIraIbHbIX YPaBHCHUH.

14/0

OK 1-9,
I1IK 2.6
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Paszgea 2. 'eomerpust

102/0

Tema 2.1. Bsexmenme B
CTEPEOMETPHIO

Coaep:xanue y4eOHOro MarTepuaJa:OCHOBHbIE MIPOCTPAHCTBEHHBIE
¢urypelIloHaTus crepeoMeTpuu: TOYKa, NpsAMas, IUIOCKOCTb, INPOCTPAHCTBO.
OcHoBHbIE MpaBuiIa U300paKEHUS HA PUCYHKE IUIOCKOCTH, apauIeIbHBIX MPSAMBIX
(oTpe3koB),  cepeauHbl  oTpe3ka.lonsTHs:  mepecekarommecs — IIOCKOCTH,
nepeceKaromyecs ImpsiMas M IUIOCKOCTb; IOJIYIPOCTPAHCTBO.MHOIOrpaHHUKH,
n300pakeHre TMPOCTEHIINX MPOCTPAHCTBEHHBIX  (UIYp, HECYLIECTBYIOIUX
00BEKTOB.AKCHOMBI CTEPEOMETPHUH U TIEPBbIC CleACTBUA M3 HUX.CrocoObl 3a1anus
OpsMBIX W IUIOCKOCTe B mpocTpaHcTBe.OOO3HAa4YeHHs  MPSIMBIX U
mwiockocteil.Ceuenns. M3o0paxkeHne cedeHMid mNUpaMHIbl, Kybda U IPU3MBL,
KOTOpbIE MpOXOAAT dYepe3 uX péOpa.l3o0paxeHne nepeceuyeHus: MOTyUYeHHBIX
IUIOCKOCTEN. PacKpallinBaHUENIOCTPOEHHBIX ~CEYEHUH pa3HbIMHMIBETaAMH. MeTon
CJIEZIOB Ul MOCTPOEHUs! ceueHUi.CBONCTBA MepecedyeHUHNpPAMBIX U IUIOCKOCTEH.
[loctpoenne  cedyenuid B mnupamuzae, Ky0e  moTpéM  TOoykaM  Ha
pEOpax.Co3/1aHNEBBIHOCHBIX YepTeXeW M 3aluch IIaroB nocrpoeHus.Teopema o
IPONOPLUOHATIBHBIX orpeskax.[lomobue TpeyroiabHuKoB. Teopema
Menenas.Pacu€rsl B ceueHMsX Ha BBIHOCHBIX uepTexax.Mcropus pa3BuTHs
IUIAHUMETPHUH HCTEPEOMETPHUH.

8/0

OK 1-9,
[IK 2.6

Tema 2.2. Bisaumboe
pacmooKeHUEe MPSMBIX B
MIPOCTPAHCTBE

Coaepxxanue  y4eOHOro marepuaja:B3anMHOE  pacHojiO)KEHUE  IPSMBIXB
npocTtpancTee. CkpenuBaromuecsnpsaMsle. [ [puznaku CKPEIIMBAIOIINXCS
npsameix.[lapamiensHble npsiMble B npocTpaHcTBe. Teopema O CylIecTBOBaHMM U
€IMHCTBEHHOCTH IPSAMOM NapajuleIbHOW [aHHOM NpPsIMOM, NPOXOIAIUEH uepes
TOYKY IPOCTPAHCTBAM HE JIeXkKallled Ha JaHHOW mpsMoilJleMma o mnepecedeHuun
NapajuleJIbHBIX MPSMBIX IUIOCKOCTBIO. [lapamnensHocTh TpEX mpsiMbix. Teopema o
TPEX MapauIesIbHBIX NpsMBIX. TeopeMa o ckpemuBaromuxcs npamsix.llapamnensroe
npoektupoBaHue. OCHOBHBIE  CBOWMCTBA  INApaJUICNIBHOTO  IPOEKTUPOBAHU.
W3obpaxkenne pasHelx ¢uryp B napauieiabHoi  mpoekuuu.llenTpanbHas
MPOEKIMSA. YTOJI C COHANPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY MNPAMBIMU.3adaquu
Ha JI0KA3aTeIbCTBO M HCCIIECNOBAHME, CBA3AHHBIC C PACIIOJIOKEHHEM IPSMBIX B
IIPOCTPAHCTBE

8/0

OK 1-9,
[IK 2.6
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Tema 2.3.

Conep:xkanue  yuyeOHOro  marepuaja:lloHsaTus: napauiebHOCTh — NPSMOWH

[TapamienbHOCTh NPSMBIX

IIJIOCKOCTH B npocrpaHcTse.lIpu3nak [apajaeIbHOCTH IIpsAIMONU
mI0cKOCTH.CBOMCTBA TAPAJUICIBHOCTH NPSIMOM M TUIOCKOCTH. ['eoMeTpuueckue
3a/1a4d Ha BBIUKCIIEHUE U JI0KA3aTENbCTBO, CBS3aHHBIE C MapaAJICIbHOCTBIO MIPSIMBIX
UIIOCKOCTEN B mpocTpaHcTBe.IlocTpoeHne cedeHus, MpoXOAsIero 4epe3 JaHHYI0
OpsIMyl0 ~ Ha  4YeprexXe W IapajuleJIbHOro  Apyrod  mpsamoin.Pacuér
otHomeHui. [lapannensHas mpoekuusi, MPUMEHEHUEJIS TIOCTPOCHUS CeYeHUN KyOa
unapaienenunena. CBolcTBa mMmapajuienenunena W npusMbl. [lapannenbHbie
mockocTu. [ [pu3naku MapajlIeIbHOCTH JIBYX miockocteit. Teopema 0
NapajyieIbHOCTH U E€AUHCTBEHHOCTH IUIOCKOCTH,IIPOXOSIEH dYepe3 TOYKy, He
MPUHAJICKAILYIO0 JAaHHOM IUIOCKOCTH HCIENCTBUSA M3 HeECBOMCTBA MapasjlebHbIX
IJIOCKOCTEHM: O MapajuieIbHOCTA NPSIMBIX TNEPECEUCHHs] MPU MEPECEUCHUU ABYX
napajuleNIbHBIX TUIOCKOCTEH TpeTbel; 00 oTpe3kax MNapajuleNbHBIX MPSAMBIX,
3aKTIOYEHHBIX MEXIY MapaiebHBIMU TUIOCKOCTAMH; O TNEPECEUYCHHUH MPSMOU C
JIBYMsI [TapaJIeJIbHBIMU IJIOCKOCTSIMHU

8/0

OK 1-9,
I1IK 2.6

Conep:xanue ydeoHoro wmartepuana:lloBropenne: Tteopema Iludaropa Ha

u IUIOCKOCTEN B
IIPOCTPAHCTBE

Tema 24.
[leprieHAUKYISIPHOCTH
NPSAMBIX W IUIOCKOCTEW B
IIPOCTPAHCTBE

IUIOCKOCTH, TPUTOHOMETPHsSI MPSMOYTOJBHOTO TpeyrojabHuka.CBoicTBa Kyba u
IPSIMOYTOJIBHOTO Mapajienenunena. BeluncieHue [UIMH OTpPe3KOB B KyOe U
NpsIMOYTOJIbBHOM Tapaienenumnene. llepneHankyasipHOCTs OPSIMOM U TIIIOCKOCTH.
[Ipu3Hak nepneHauKyIsIpHOCTH MPSIMOM M IUIOCKOCTH. Teopema O CylIEeCTBOBAaHUH
M EIMHCTBEHHOCTH NPSIMOM, NPOXOIAIIEd uepe3 TOUYKY MPOCTPAHCTBA U
NEPNEHAUKYISIPHON K IUNIOCKOCTH. [IITOCKOCTH M NepneHIuKyIspHbIE UM MpsMasi B
MHororpaHHukax.llepnennukynap u HakinonHas.IlocTtpoenue mnepneHauKyIspa
M3TOYKH Ha npsmyro.Teopema o Tpéx neprneHaukynspax(mnpsmas u odparHas).Yroin
MEXIY CKpeIIMBAIMMUMUCATIPAMBIMU.IIONCK NEepHeHANKYISIPHBIX MPSAMBIX €
IIOMOILBIO MIEpIEHIUKYIIAPHBIX IIJIOCKOCTEMN. OpToronanbHoe
npoektupoBanue.Iloctpoenne ceueHuit kyba, MPU3MbI, MPABUILHOW MHpPAMUIBI C
MOMOIUIbIO OPTOrOHAJIbHOM NpoeKuuu.CUMMETpHsl B MPOCTPAHCTBE OTHOCHUTEIHHO
IJIOCKOCTH. [TnockocTucummeTpuit B MHororpanHukax.lIpuznak
NEPHNEHAUKYJSIPHOCTUNIPIMOM M IUIOCKOCTM  KaK  CIIEACTBHECHUMMETPHH.
[IpaBunpHbIE MHOTOTpaHHUKH. Pacu€r paccTOSIHMII OT TOYKHM JIOIJIOCKOCTH.
CrniocoObl OIyCTUTH MEPHEHAUKYIISPbI: CUMMETPHUS, CABUITOUYKHU IO MapajielbHON
npsiMmoii. CABUT MO HeNMapasuieJbHON IPsIMOil, U3MEHEHHUE PACCTOSIHUM.

14/0

OK 1-9,
I1IK 2.6
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Tema 2.5. VYol
paccrostHus

u

ConepxaHnue y4eOHOro Marepuasa:l eomMmeTpuuecKkue METObl BBIUHUCICHUS yIJia
MEX1y NpsAMBIMH B MHOrorpaHHukax./[Byrpanssiii yros. CBONHCTBO JIMHEHHBIX
yIJioB  JByrpaHHoro yria.llepneHaukynspHeie MmIOCKOCTH.CBOMCTBA B3aMMHO
NEPHEHAUKYJSIPHBIX IIOCKOCTEH. [Ipu3HaK NEpHeHAMKYJIAPHOCTH IUIOCKOCTEH;
TeopeMa O MPSIMOM MepecedeHus ABYX IUIOCKOCTEN MEPHEHIUKYJISAPHBIX TPEThEH
wiockocTu.IIpAMOyronpHBI  Mapajuienenumnesn; KyO; HW3MEpeHus, CBOICTBa
NPSMOYTOJIBHOTO Mapajulesienunena. lTeopema O JAMAroOHaldM MPSIMOYTOJIBHOIO
napajulesienunena u cueactsue u3 He€.CTepeoMeTpuyecKue U NpUKIaAHbIE3aJauH,
CBSI3aHHBIE CO B3aMMHBIMPACIIOJNIOKEHUEM NPSIMBIX M IIockocTH.lloBTOpEeHue:
CKpEIIMBAIOIIHUECATIPSIMBIE, napasuiesibHble MJIOCKOCTHUB CTaHJAPTHBIX
MHOrorpaHHukax.llapa mapamienbHbIX MIOCKOCTENHA CKPEIIMBAOIINUXCS MPSIMBIX,
paccTosiHUE MEXIy CKpEIIMBAIOIIUMHUCSA NPSIMBIMU B MPOCTHIX
cutyanusax.OnyckaHue TEepHeHIUKYSpPOB, BBIYHUCIECHHE PpAaCCTOSHUNA OT TOYKH
JIOTOYKU; MPSIMOM; INTIOCKOCTH. BEIYMCIIEHHE pacCTOSTHUN MEXK 1Y CKPELIUBAIOLIUMHUCS
NPSMBIMM ~ CIIOMOIIBIO  MEPHNEHIUKYJISIPHON  TJIOCKOCTU. TpEXTpaHHBI Yo,
HEepaBEHCTBA I TpEXTrpaHHbIX yrioB.Teopema Iludaropa, TeopemMbl KOCHHYCOB U
CUHYCOB sl  TpPEXTrpaHHOroyria.JleMeHThl  c(hepruuyecKkod  TreoMeTpuu:
reoJIe3UYECKUE JINHUN Ha3eMie

10/0

OK 1-9,
I1IK 2.6

Tema 2.6. Bekrtopsl
POCTPaHCTBE

B

Conep:xxanue yudeOHoro marepuana:llondarue BekTopa Ha IUIOCKOCTH U B
npoctpacTBe.CyMMa M pa3HOCTb BEKTOPOB, MPABUJIO MapauleJeNUIEaa,
YMHOKEHHE BEKTOPA Ha YHCIIO, PAa3I0KEeHHE BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
JeKaIUX B OHOM INIOCKOCTH. CKalIsIpHOE IPOU3BEIECHUE, BEIUNCICHUE YIIa MEKIY
BEKTOpaMH B IpocTpaHcTse.lIpocTeiimme 3a1auu ¢ BEKTOpamH.

4/0

OK 1-9,
[IK 2.6

Tema 2.7. JIBuxeHus

Conep:xxanue y4yeOHOro Mmarepuaja: JIBmxkeHus mnpoctpaHcTBa. OToOpaskeHUs.
JBwxkenus u paBeHCcTBO ¢uryp .OOmue CBOWCTBA IBWKCHWA. BUIbI TBHMIKEHUM:
napajuyieJbHbIl TEpPeHoC, LEeHTpajdbHAs CUMMETPHs, 3€pKaJlbHAsT CUMMETpUS,
MOBOpOT  BOKpyr  mpsiMoi.  [IpeoOpazoBanms  momoOus.llpsmasu  chepa
DOitnepa.l'eomeTpuueckue 3a1auyn Ha IPUMEHEHUE JABUKCHUSI.

4/0

OK 1-9,
I1IK 2.6
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Tema 2.8. Ananutnyeckas
reoOMeTpus

Conep:xkanue _y4eOHOro marepuaJa:lloBropeHue: KOOpAMHATHI BEKTOpa Ha
IJIOCKOCTH U B MPOCTPAHCTBE, CKAJISPHOE MPOU3BEJCHUE BEKTOPOB, BBIYHMCIICHUE
yIjia MEXJy BEKTOpaMU B MPOCTPAHCTBE. Y paBHEHUE MPAMOM, TPOXOIAIIEH dyepe3
JIB€ TOYKHU.YpaBHEHUE IUIOCKOCTH, HOpMallb, YPAaBHEHHE IJIOCKOCTH B OTpE3Kax.
BekropHoe MPOU3BEICHHUE. JIuneitnbie HEpPABEHCTBA, JIMHEWHOE
IIPOrpaMMUpPOBAHUEAHAIUTUUECKUE METOABlI pacuérayria MeEXIy HIpsSMbIMU U
IUIOCKOCTSIMU B MHOTOTpaHHHKaX.DopMyiia pacCTOsHUS OT TOYKHU 0 MJIOCKOCTU B
KoopanHatax.HaxoxxeHue paccTOsSHUI OT TOYKUAO IIJIOCKOCTH B Kybe u
MPaBUJIbHONIUPAMHUJIE.

6/0

OK 1-9,
[IK 2.6

Tema 2.9.

Coaep:xanue yyeOHoro marepuana:CucremMaruzanus 3HaHUM: MHOTOrpaHHUK U

MHororpaHHuku

ero oanemeHtbl.IIupamuna.Bunsr nupamunllpaBunenas nwmpamupa.  [lpusma.
[Ipssmast n HaknoHHas npusMmel. I[IpaBunbHas npusma. IIpsamoil napamenenunesn,
OpsSMOYTOJIbHBIM  mapanienenunen, KyO0.Boimykiasle MHororpanHuku. Teopema
Oiinepa. [IpaBuibHbIE U NOMYNPAaBUIbHBIE MHOTOTPAHHUKHU.

8/0

OK 1-9,
I1IK 2.6

Tema 2.10. O0BéM
MHOTI OFpaHHI/IKa

Conep:xanue _yueoHoro marepuana:O6sém Tema. OOBEM TPSIMOYTOJIBHOTO
napauenenunena. 3axaud o0 yABOSGHHM Ky0a, 0 KBaapaType Ky0a; O TpUCEKIHH
yria.CrepeoMeTpiuuecKkue 3ajlaud, CBs3aHHblE C OOBEMOM NPAMOYIOJBHOTO
napamnenenunena. lIpuknagasle  3amadd, CBA3aHHBIE C BBIYUCIEHHEM O0BEMa
MPSIMOYTOJIBHOTO Tapasuienenumnena.O0sEmM npsimoit npu3mbl. CTEpeoMeTpUIECKUE
3aa4d, CBSA3aHHBIE C BBIYHMCICHHEM OOBEMOB mpsiMol mnpu3Mbl. [lpukiagHbie
3aJlauu, CBA3aHHbIE C OOBEMOM HpAMOM mNpu3Mbl.Beruncienue o0bEMOB Ten ¢
NOMOIIBI0  ompenenéHHoro  uHTterpana.  OOBEM  HAKIOHHOW  NPU3MBL,
nupamuapl.@opmyna o0béMa nupaMuabl.OTHOIEHHE O0BEMOB IHpaMHI €
obmumyriom.CtepeoMeTpruiecKue 3a/1auy, CBSA3aHHBIC C o0bEMamMu
HAKJIOHHOMNpU3MBbl, nupaMmuisl.llpukinanneie 3agaun mo teme «OOBEMBI Tem»,
CBSI3aHHBIC c 00bEMOMHAKIIOHHOM [IPU3MBL, nupamusl.lIpumMenenue
00bEMOB. BpIuKcIIeHHE PaCcCTOSHUS 10 IIIOCKOCTH.

12/0

OK 1-9,
[IK 2.6
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Tema 2.11. Tena
BpalLlCHUS

Conep:xanue yuyedOHoro marepuaa:l[ummHapudeckas moBepxHOCTh, 00pa3yromme
uuirHapryecko noBepxHocTu. Lumuuaap. Ilpsamoit kpyrosout wmunusap.llnomans
noBepxHocTy UuiInHIpa.KoHnyeckass MOBEPXHOCTh, O0Opasylolye KOHHUYECKON
nosepxHocTu.Konyc. CedeHne KOHyca IIJIOCKOCTBIO, MapajuIeIbHON IUIOCKOCTH
OCHOBAaHMS. Y CEUEHHBIN konyc.M3o00pakenue KOHYCOB u
yceu€HHbIXKOHYCcOB.[omans OOKOBOM MOBEPXHOCTH HWITOJHOW IMOBEPXHOCTH
koHycaCTtepeoMeTpruecKue 3aJadd Ha  JOKAa3aTeJIbCTBO W BBIYMCIICHHUE,
MOCTPOEHUEM CEUEHUU UMIMHApa, KoHyca.llpuknamueie 3amauu, CBSI3aHHBIE C
mumuaApoM.Chepa u map.Ilepecedenue cheprl u mapa ¢ miockocTeio. Kacanue
mapa u chepbl IMIOCKOCTbIO. Bua u m3oOpakeHue 1mapa.YpaBHeHHE CQepbl.
[Tnomane chepsl u e€ yacrein.Cummerpusi chepbl u 1mapa.CTepeoMeTpuIecKue
3a/ladyil Ha JIOKa3aTeNbCTBO M BBIYMCIICHHE, CBS3aHHBIE CO CQepoil U IIapom,
MOCTPOEHUEM X CeYeHUH TIocKocThio. [IpuKkiagHbie 3aaaun, CBsI3aHHbBIE CO cepoid
u mapom.lloBTopeHue: OKpy)HOCTh Ha MJIOCKOCTH, BBIYUCIEHUS B OKPY>KHOCTH,
CTaHJapTHbIC nonobusPaznuunbie KOMOHMHAINH Ten BpalICHUs u
MHOTOIPAaHHUKOB.3a/1auu 10 TemMe «Tea 1 MOBEPXHOCTH BPAILICHUS

10/0

OK 1-9,
[IK 2.6

Tema 2.12. Ilromamu
MOBEPXHOCTH U OO0BEMBI
KPYTJIBIX TEJ

Coaepixanue y4eOHOro Matepuaaa:O6bém uunuHapa. Teopema
o0o0béMenpsimoro  munuHApa.Ilnomany OokoBOW U TMONMHONW  TMOBEPXHOCTU
nuuHApaBeuncnenne 00bEMOB TEN C TOMOIIBIO OMPEACTIEHHOTO HMHTETpaa.
O0BéM konyca.llnomanu 00KOBOI " OJIHON IIOBEPXHOCTHU
KoHyca.CTepeoMeTpUYeCKHe 3aJa4yd, CBSI3aHHBIC C BBIYUCICHHEM O0BEMOB
mwMHapa, Kkonyca.llpuknaanele 3amaun 1o Teme «OOBEMBI W IUIOIIAU
noBepxHocTed Ten.O0bEM Imapa M mapoBoro cekropa. Teopema 06 o0bEéMe miapa.
[Tnomane cdeprr.CTepeomeTpudeckie 3aqadd, CBsSI3aHHbIE C BBIYUCICHHUEM
00BEMOB MmIapa, MIAPOBOTO CErMEHTa, MapoBoro cekropa.llpukiamHeie 3agadu 1O
teme «OOBEMBI Tem», CBA3aHHBIE C¢ OO0BEMOM ImIapa M IUIOIIAJBIO
c¢hepbl. COOTHOIICHUST MEXKIY TUIOIMIAIIMU TTOBEPXHOCTEH M 00BEMaMU MOJO0OHBIX
ten.Ilono6HbIE Tena B npoctpaHcTBe.I3MeHeHne 00BéMa npu
nonobun.CTepeoMeTpruecKre 3aa4r, CBS3aHHBIE C BBIYHCICHHEM OOBEMOBTEN U
TJIOIIAIeH TOBEPXHOCTEH.

10/0

OK 1-9,
I1IK 2.6

Pa3znesn 3. BeposiTHOCTH M CTATHCTHKA

52/0
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Tema 3.1. DOnementsl | ConepkaHue Y4e0HOro matepuaa:KomOnHaropaoe MPaBUIIO OK 1-9
KOMOMHATOPHUKHI yMmHoxeHus. IlepectaHoBkU u dakropuan. Yucno 2/0 K 2 6’
couetanuil. TpeyronpHukllackans. @opmyna 6unoma HpioToHa. '
Tema 3.2. Cayuaiinsie | Conep:kanue yuyeOHoro marepuasa:CioyyaiiHble 3KCHEPUMEHTHI (OMBITHI) U
OTIBITHI, CIy4ailHble | CIy4ailHble COOBITHS. DJIeMEeHTapHble CcoObITHS  (Mcxonbl). BeposTHOCTB 4/0 OK 1-9,
COOBITHS W BEPOSATHOCTHU | CIyYalHOTO COOBITHSA. BeposTHOCTH COOBITHII B OIBITAX C PAaBHOBO3MOXKHBIMH [IK 2.6
COOBITUI 3JIEMEHTAPHBIMU COOBITHUSMHU.
Tema 3.3. Onepaunu Han | Coaep:kanue y4yeOHOro martepuaga:llepecedyenue, oObeqUHEHHE MHOXKECTB U
MHOXECTBAMHU U | COOBITHIA, TPOTHUBOMONOXKHBIE COOBITHS. DopMyna CIOXKEHHS BEPOSTHOCTEH.
coObiTusaMu. CrokeHHE U | YCIOBHasg BEPOSATHOCTb. YMHOXKEHHE BepoaTHocTei. dopmyrna  ycloBHOM OK 1-9
YMHOKEHUE BepoaTHOCTH. PopMmyna mosiHOM BepositHocTu. Dopmyna baiieca. HesaBucumsie 6/0 K 2 6’
BEPOSATHOCTEH. YCIIOBHAs | COOBITHSL. '
BEPOSATHOCTb.
HezaBucumblie cOObITHS
Tema 34. Cepunu | Conep:kanue yuyeOHOro MaTepuaja:buHApHBIN CydallHBIM OMBIT (MCIBITAHUE),
MIOCJIEI0BATEIbHBIX ycnex u Heynaya.HezaBucumblie ucnbitaHus.Cepuss HE3aBUCUMBIX HUCHBITAHUN 10
ucnbiTanuii.  Mcneitanust | nepBoroycnexa. Cepusi He3aBUCUMBIX UCTIbITaHUN bepHyn.CiaydaliHbIi BEIOOD U3 6/0 OK 1-9,
bepnymnu.  CiyualiHblii | KOHEYHON COBOKYITHOCTH. [IK 2.6
BBIOOp W3  KOHEYHOM
COBOKYITHOCTHU
Tema 3.5. Cnyuaiinsie | Conep:kanue ydeOHoro marepuana:CrnydaiiHasg BenuuuHa. Pacnpenenenue
BEJIMYUHBI u | BeposiTHOcTe. Jmarpamma pacnpenenenus. Onepauuu  Haj — CIy4alHBIMU
paclpeneneHus BEJIMYMHAMU. ITpumepsr pactpeznenenuii. bunapnas
ciay4daitHasgBennunHa.l eomeTpuyeckoe pacnpenenenne. buHoMuanbHOE
pacnpenenenre.MaTreMaTnuecKOeoKUAaHUEe CciaydailHol BenanunHbl. COBMECTHOE
pacrpezneseHie IByX CIy4alHbIX BelIWMYMH. He3aBucHMBIE CilydaliHblE BEJIMYMHBI. 10/0 OK 1-9,
CpoiicTBa MaTeMaTH4eCKOro OXHUAaHHs. MareMaTudeckoe OXuaaHue OWHapHOU [IK 2.6

CIy4allHOM BEJMYMHBL. MaremMaTu4eckoe OXHMAAHUE TI'E€OMETPUYECKOro H
OMHOMMAJIBHOIO pacnpeneneHuil. Jlucmepcuss M CTaHAAPTHOE  OTKIJIOHEHHE.
Hucnepcuss ~ OuHapHOM  cimyuyaiiHoM — BenumuuHbl.  CBOMCTBA ~ AMCIEPCHM.
MaremaThueckoe 0’KMJAHUE IPOU3BENEHUS M JUCIEPCHs CyMMbl HE3aBHCHMBIX
ciydaiHbIX BenuuMH. Jlucrepcusi OMHOMHAIBHOTO pacpe/IeIeHHUS.
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Tema 3.6. 3aK0H OOIBIINX

Conep:xanue __yuyeOHoro  marepmana:HepaBenctBo  YeOpiméBa. Teopema

qucel YeOpiméBa. Teopema bepnymnm. 3akoH Oonpmmx uucen. BuiOopouHblii MeTOn 2/0 OK 1-9,
UCCIIEA0BaHUM. K 2.6

Tema 3.7. HenpepriBubie | Conep:kanue  y4eOHOro marepuana:llpumepsl  HenpepeIBHBIX — CIIy4alHBIX

clly4aifHble BEJIMYMHBI | BeUUuH. DYHKIMS IJIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE pacnpesesieHue.

(pacmipenesneHus), [Ipumepsl 3amad, MOPUBOASIIMX K TIOKA3aTeIbHOMy W K HOPMaJlbHOMY 6/0 OK 1-9,

MOKa3aTeIbHOE W | paclpeaciIcHUsIM. @yHKIMSA  [UIOTHOCTH  BEPOSITHOCTH  MOKA3aTEIbHOIO [IK 2.6

HOpMaJbHOE pacnpenenenusi. OyHKIMS MIOTHOCTU BEPOATHOCTH HOPMAJILHOTO paclpeiesieHusI.

pacnpeeseHus

Tema 3.8. Pacnipenenenue | Coaep:kanue YueOHOro marepuaJa:llocienoBaTenbHOCTh OJIMHOYHBIX OK 1-9

[Tyaccona HE3aBUCUMBIX coObiTuid. [lpumep 3amaum, mpHUBOIAIIEH K pacnpeesieHUto 2/0 K 2 6’
Ilyaccona. '

Tema 3.9. Caszp Mexnay | Conep:kanue y4deOHoro marepuana:KoBapuanus [ByX ClydalHBIX BEJIWYMH.

cinyuyaiinbiMu BennunHaMu | Koaddumment  koppemsiiuu. CoBMeCTHbIE  HAONIOACHHS  JBYX — BEIUYHH. 4/0 OK 1-9,
Bribopounslii ko3 dunmenT xoppensanuu. PaznuuueMexny JMHEHHOW CBS3BIO H [IK 2.6
MIPUYMHHO-CIIEICTBEHHOM CBsI3bl0.JIMHEHAsI perpeccusl.

Tema 3.10. DOnements | Coaep:xkanue yuedOHOro marepuaja:['pad, cBs3ubIil rpad, npeacraBieHre 3a1adn OK 1-9

Teopuu rpadoB ¢ momomplo rpada. CreneHsb (BaneHTHOCTH) BepmmHEBL [lyTh B rpade. Llenn u 4/0 K 2 6’
1uKJbl. 'padsl Ha muiockocTH. JlepeBo ciydaiiHOro 3KCIepruMEHTa. '

Tema 3.11. Onements! | Coaep:kanue y4eOHOro marepuasia:['eHepalibHas COBOKYNHOCTh M CllydaiiHas

MaTeMaTH4eCKOn BbIOOpKa. 3HAKOMCTBO C BBIOOPOUHBIMH XapakTepucTukaMu. OIeHKa CpelHero u OK 1-9

CTaTUCTUKH JUCIIEPCUU T€HEPATILHOM COBOKYITHOCTH C IMOMOUIBIO0 BBIOOPOUHBIX XapaKTEPUCTHUK. 6/0 K 2 6’

OneHuBaHue BepOATHOCTEH COOBITHM 1O BBIOOpKE.CTaTHCTHUECKAss THUIOTE3a.
[IpoBepka MPOCTENIINX THIIOTE3 C IIOMONUIbIO CBOMCTB H3YUYEHHBIX PACIIPEACIICHHN.

KoHncynpranuu no temam 12/0
CamocTtosTenbHas paboTta 294/0
[TpomexxyTouHas arrectamnus B hopMe IK3aMeHa 10/0
Bcero 340/0
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3. YciaoBus peanusanuu y4eOHOH JUCHUNIMHBI.
3.1. CnenuajbHble MOMENICHU JJIA PeaJu3alui MPOrpaMMbl y4eOHOM
AUCIUNIMHBI.

OcBoenue mporpamMmbl y4eOHOW TUCHHUILTUHBI «MareMaTrukay Mpenoiaract
Hajguyue B NpoQecCUOHaIbHOW 00pa30oBaTENbHONW OpraHu3alliuM, peaTu3yIolieit
00pa3oBaTeIbHYIO0 TPOrpaMMy CpeTHEro 0011ero 00pa3oBaHus B Mpeiesiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO 00ImIero oOpa3oBaHMs, y4eOHOTO KaOWMHETa, B
KOTOPOM HMEETCS] BO3MOXKHOCTh 00€CIEYUTh 00yJarommMcs CBOOOJHBIA JOCTYI B
NHuTtepHeT BO BpeMsi yueOHOTO 3aHSATHS U B IEPUOJT BHEYUEOHOM NEATEIbHOCTH.

[Tomenienne kaOuWHeTa MOKHO YIAOBIETBOPATH TpeOoBaHusiM CaHUTapHO-
snueMuosiornueckux npaBuid U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM 000PY/I0BaHHWEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B TOM
YUCJIE CHEUUaJTU3UpPOBAHHON y4eOHOW MeOenblo M CpeAcTBaMU  OOy4YEeHHS,
JOCTAaTOYHBIMM  JIJIE  BBIMOJIHEHUS  TPeOOBaHMM K  YPOBHIO  IMOJTOTOBKH
oboyuaromuxcs.( [Tucemo Munucrepcta oOpazoBanus v Hayku PO ot 24.11.2011 Ne
MJI-1552/03 «O6 ocHameHun o011e00pa30BaTENbHBIX YUPEKACHUN YUEOHBIM U
y4eOHO-71a00paTOPHBIM 000PYAOBAHUEM). )

B kabuHere NOMKHO OBITH MYJIBTUMEOUNHOE OOOpPYIAOBaHHUE, MOCPEICTBOM
KOTOPOrO  YYaCTHUKHM 00pa3oBaTENbHOIO MpoLEecca MOryT MPOCMATPUBATH
BU3yallbHYI0 ~ WH(GOpPMAIMI0O O  MaTeMaTWKe,  CO3/1aBaTh  IPE3CHTAIIHH,
BUJICOMAaTEPHAIIbI, HHBIC JOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO U MaTepUATbHO-TEXHUYECKOTO 00eCIeYeHHs
IpOrpaMMbl YI€OHON AUCITUTUIMHBI «MaTteMaThKa» BXOISAT:

e MHOTO(YHKIIMOHATHHBINA KOMIUIEKC MPEToJaBaTelIs;

® HarsIAHBIE MTOCOOUS (KOMILIEKTHI Y4eOHBIX TaOJIUII, MJIaKaTOB, TOPTPETOB
BBITAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

¢ uH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

® DSKpPaHHO-3BYKOBbIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKyMEHTAaIlid, B TOM 4YHCIIe [acrmopra Ha
cpeacTBa 00yueHus, HHCTPYKIIMH 10 X UCTIOJIb30BAHUIO U TEXHUKE OE30MaCHOCTH;

e OuOIMOTEUYHBIN (HOH/.

B 6uGnmoreunsiii GoHI BXOAAT YICOHUKH, YI€OHO-METOINYECKIE KOMIIIICKTHI
(YMK), oOecneunBaromiye OCBOCHHE Y4YeOHOM JuCHUIUIUHBL «MaTemMaTuka
PEKOMEHIOBAaHHBIC WM JAOMYIIEHHBIC IS WCIOJB30BAaHUS B MPO(PECCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3AIUAX, PEATU3YIONUX O00pa30BaTEIbHYI0 MPOTPAMMY
cpea”ero oo6bmiero oOpazoBanust B mpedenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOT'0 00111eT0 00pa30oBaHUsI.

bubnuoreunsrit  ¢GoHg  MOXeT  OBITh  JOTMOJHEH  SHIUKIONEAUSIMHU,
CIIPAaBOYHUKAMH, HAYYHOW, HAYYHO-IIONYJSIPHOM U JpPyroul JIUTEpATypou IO
MaTeMaTHKe.
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B mponecce ocBoeHHs MporpamMMmbl y4eOHOW IUCHUILIMHBL «MaTtemaTuka»
CTYJEHTBl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTb JOCTyHa K 3JEKTPOHHBIM Yy4€OHBIM
MaTepuaiaM 1o MaTeMaThKe, UMEIOIUMCS B CBOOOJHOM JocTyne B ceTh MHTepHer
(37IEKTPOHHBIM KHUTAM, NMPAKTUKyMaM, TecTam, Matepuanam EI'D u ap.).

[IporpamMmmHoe o0ecreueHue
MS Win XP Professional SP2 32-bit RussianLegalization DVD license
Ne43899319, nunensuonssiii goroBop ot 07.05.2008 (OO0 «HIIO Wunaykius
bpsackoe  mpenct.»), «MicrosoftOfficeStandard  2007»MicrosoftOpenLicense
43178755 (OO0 «HIIO Wuayknus»), HOMEp 3aka3a TOPrOBOIO TOCPETHUKA:
ML766281-3.

3.2. Hu¢popmanuonHoe odecreyeHre peaju3anu NporpaMmmbl yueOHoi
AUCUMUIIIMHBI.
3.2.1. OcHOBHBIC TEYATHbIE U JIEKTPOHHbIEC U3IAHUS.

bammmakos M.M. MaremaTtuka: 3aiauynuk: ydeb. mocobue: — 5-e u3g., cTep, -
M., OUII «Axkagemus», 2019.

bammakos M.1. Marematuka: COopHUK 3a1a4 TpoPUILHON HANPaBICHHOCTH:
yue0. mocobue: — 3-e u3n., crep, - M., OULl «Akagemus», 2019.

bammakos M.M. Maremaruka: y4eOHUK: — 6-¢ u3m., crep, - M., OUIL]
«Axanemus», 2019.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH.

bammakos M.M. Maremaruka: Kaura nis mpenogaBatesisi: METOJI. TOcoOue:
OnexkTpoHHBIN Popmart, - M., OULL «Akanemus», 2019.

AmamoB III. A. u ap. Maremaruka: anrebpa W Hadasia MaTEeMaTHYECKOTO
aHayiMza, reoMeTpus. AnreOpa W Hayajla MaTeMaTHYEeCKOro aHaiau3a (0a3oBbIM U
yrayonennbsiii ypoBan) 10—11 xmaccel. — M., UznatensctBo «IIpocBemenuey,
2019.

Aranacsu JI. C., byry3oB B. ®@., Kagomuer C. b. u np. Marematuka: anredpa
M Hayvajla MaTreMaTudeckoro aHammza. [eomerpus. I'eomerpuss (0a30Bbld U
yrayonennbiii ypoBau) 10—I11 kmaccel. — M., M3natensctBo «lIpocBemenuey,
2019.

Komsarun FO.M., TkaueBa M. B, ®eaepora H. E. u 1p. MaTemaruka: anrebpa u
HayaJla MaTeMaTH4ecKoro aHaius3a. AnreOpa W Hayajla MaTEeMaTHYECKOTO aHajau3a
(6azoBblii U yriyoneHHsiit ypoBau) 10 kmacc / mox pen. A. b. Xwmwxdenko. — M.,
N3parenscTBO «lIpocBenienne», 2019.

Konsrun F0.M., Tkauea M. B., ®eneposa H. E. u np. Maremaruka: anrebpa
Y Hayajga MaTeMaTHYeCKOro aHanuza. AnreOpa M Hayajga MaTEMAaTHYECKOro aHAlIU3a
(6a30BbIN U yriryOieHHbid ypoBHH) 11 kmace / mox pea. A. b. Xwuxuenko. — M.,
N3natenbctBO «IIpocBemnienue», 2019.

3.2.3. UuTepHeT-pecypceshl.

https://www.iprbookshop.ru/ - DnexTponno-o6ubnuoreuynas cucrema [PRbooks

https://e.lanbook.com/ - DnexTponno-6ubnuoreunas cucrema JIAHbD

http://www.consultant.ru/ - CnpaBouHno-nipaBoBasi cucteMa Koncynbrantllntoc
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https://www.elibrary.ru/ - HanmonanbsHast 3JieKTpoHHasi OMOJIMOTEeKa

http://www.edu.ru/ - ®enepansubii  MuTepHer-noptan  «Poccuiickoe
oOpa3oBaHUE»

3.3. Oco0enHoCTH OpraHu3anum 00pa3oBaTeJIbHOI0 MpoLecca 1 HHBAJIUAOB 1
JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 0CBAUBAIIIHNX POTPAMMY
Y4eOHOM TUCUHMILIMHBI.

N3yuenne JUCUHUIUIMHBI HMHBAIMJAMU M JIMUAMHA C  OrPAHUYEHHBIMU
BO3MOXHOCTSIMU  3/I0POBbSI OpraHu3yeTcs C  ydeTroM 0CcOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHS, WHIWBUIYAIbHBIX BO3MOXXHOCTE W COCTOSHHUSA
3JI0pOBbS TAKUX 00YyYarOIINXCS.

IIpu npoBepeHMn y4eOHBIX 3aHATUH  OOecreyMBacTCsl  COONIOICHUE
CJIEYIOIINX TPEOOBAaHUI:

- ydeOHble 3aHATUS MPOBOJATCS UIsl MHBAIMJOB U JIML C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37J0POBbSl B OJHON ayJIUTOPUU COBMECTHO C OOydYarolIMMHCS, HE
UMEIOIMMHA OTPAaHUYEHHBIX BO3MOXXHOCTEH 30pOBbs, €CIM 3TO HE CO3JaeT
TPpyZAHOCTEH J1s1 00yUaIOLUXCs B X0/1€ YUEOHBIX 3aHITHIA;

- NPUCYTCTBUE aCCUCTEHTa W3 uHcia padoTHUKOB BI'TY unm npuBiedeHHbIX
JIML], OKa3bIBAIOIIETO O0YYAOIIMMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOILb C YYETOM
UX WHAUBUAYATBHBIX OCOOCHHOCTEW (3aHATH pabouee MeCTO, TEePeIBUTaTHCS,
IpOYUTaATh U OPOPMUTH 3a]1aHKe, OOIIATHCA € EJArOrMYeCKUM PaOOTHUKOM U T. H.);

- oOydamIuecss ¢ Y4YeTOM MX HMHAMBUAYAJIbHBIX OCOOEHHOCTEH MOTyT
M0JIb30BaThCSl HEOOXOAMMBIMUA UM TEXHUYECKUMU CPEICTBAMMU;

- MaTepHaIbHO-TEXHUYECKHUE YCIIOBHUS JIOJDKHBI 00€creurBaTh BO3MOXKHOCTh
OECIpEeNsITCTBEHHOI'O JIOCTyIla OOy4yarouuxcs B ayJUTOPUH, TyaJeTHbIE U ApPyTHe
IOMEIIEHUS, a TaKKe MX MpeObIBaHMSA B YKa3aHHBIX IIOMELICHUSAX (HaIu4ue
[IaH/1yCOB, MOPYYHEHN, PAaCHIMPEHHBIX JBEPHBIX MPOEMOB, JIU(PTOB, MPU OTCYTCTBUU
AUPTOB ayAuTOpUs JOJDKHA pacrojaraTeCs Ha IEpBOM JTaxe; Haludue
CHeIHANIbHBIX KPECell U IPYTUX MPUCTIOCOOICHUI).

JIOMIOJIHUTENBHO TMpH NPOBEIACHUM Y4YEOHBIX 3aHATHM oOecnednBaercs
COOIOICHNE CIENYIONNX TPeOOBaHMM B 3aBUCMMOCTH OT KaT€TOPUHU O0YyYarOIINXCs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI:

a)  JUIA CIeNbIX: 33JlaHds UM WHbIE MaTepUalibl Uil U3YYEHUS JTUCLMILIAHBI
opopMIISIIOTCST pesibePHO-ToUeUHbIM HpUdTOM bpailng win B BHUIlE JIEKTPOHHOTO
JOKYMEHTa, JOCTYIHOTO C T[OMOIIBI0 KOMIIBIOTEPA CO CHEIUATH3UPOBAHHBIM
IpPOrpaMMHBIM O0€CII€UeHUEM ISl CJENbIX, WM 3aYUTHIBAIOTCS AaCCUCTEHTOM;
INUCbMEHHBIC 3aJaHMs BBINOJHSIOTCA Ha Oymare penbepHO-TOUEHHBIM MIPUPTOM
Bbpaiin  wunm Ha  KOMIBIOTEpPE CO  CIEHUAIM3UPOBAHHBIM  MPOTPaAMMHBIM
oOecrieueHneM JUIsl CIIETbIX, UM HaJUKTOBBIBAIOTCS ACCUCTEHTY; O0yYaroUIMMcCst AJis
BBIMOJHEHUST ~ 3a/laHds [P HEOOXOAMMOCTH  NPEAOCTaBISETCS  KOMILUIEKT
NUCHbMEHHBIX NPUHAJUIEKHOCTEH U Oymara [Uisi HUCbMa pelbe(HO-TOUEUHBIM
mpudprTom  bBpaiinsg, KoMmmbplOTEp €O  CIEUUATU3UPOBAHHBIM  MPOTPaAMMHBIM
oOecrieueHUuEeM IS CIIETBIX;

0) s cnaboBuAANIMX: OOecreYnBaeTcss WHIUBUAYaJbHOE pPaBHOMEPHOE
ocgemenue He Menee 300 JroKc; mTpU  HEOOXOOUMOCTH  OOyYarOIIMMCS
IPEIOCTABISAETCS YBEIMUMBAKONIEE YCTPOKWCTBO; 3aJaHus ISl BBHIIIOJHEHHSI U UHBIE
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MaTepHrasibl OPOPMIISIOTCS YBETUYCHHBIM MIPUPTOM;

B) U1 TAyXuX ©  crabociplmanmmx:  oOecrednBaeTcs  HaM4YUe
3BYKOYCHJIMBAIOIIEH anmaparypsl KOJUICKTUBHOTO MIOJIb30BAHUS, npu
HEOOXOIMMOCTH O0y4YaromMMCSl MPEIOCTABIISAETCS 3BYKOYCHIIMBAIOIIAs anmaparypa
WHIUBUTYATbHOTO TTOJI30BAHUS;

T') IS JUI ¢ TSDKEJIBIMU HapYIICHUSIMH PEYH, TIYXUX, CIa0OCIBIIIANINX BCE
KOHTPOJIbHO-OIICHOYHBIC ~ MEPOIPHUATHS 10 JKEJIaHUI0 OOyYaromuxcsi MOTYT
IPOBOJIUTHLCS B MUCbMEHHOU (popme;

1) I JUI] ¢ HapyHIICHUSMU OIMOPHO-ABUTATEIILHOTO armapara (TsDKeITbIMU
HApYIICHUSMH JBUTATEIBHBIX (YHKIIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEH): MUChMEHHBIC 3aJaHUS BBIOJHAIOTCS HAa KOMITBIOTEPE CO
CHCIMATM3UPOBAHHBIM ~ MMPOTPAMMHBIM ~ 00ECTIEYeHHUEM WM  HaJUKTOBBIBAIOTCS
ACCUCTEHTY; T0 KEJIAHUIO 00YUYaIOIIUXCsl BCE KOHTPOJIBHO-OIICHOUYHBIE MEPOTIPUATUS
MOTYT IIPOBOJIUTKLCS B yCTHOM (popme.
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4.
Kontpons

N OLCHKAa PpE3yJIbTaTOB

KoHTpoJsb 1 01leHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM IMCIUNJINHBI.
OCBOEHHUS Yy4e€OHOW JAUCIUTLIUHBI

OCYLIECTBJISIETCS. B MPOLIECCE MPOBEICHUS NMPAKTUYECKUX 3AHATHI M J1aOOpATOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBIINOJHEHUS OOYYAIOIIMMUCS WHIMBHUAYaTbHBIX

3aJIaHU#, IPOEKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yyeHus
(OcHOBHBIE BU/BI
AeSITeJIbHOCTH 00y4aKIINXCH)

Kpurepuu oueHku

MeTtoanl
OLICHKH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIM3A

Hcnonp30BaTh  TEOPETHKO-
MHOXECTBEHHBIM  ammapar s
ONHUCAHUSA Xo0/1a penieHus
MaTeMaTU4YECKUX 3a7ad, a TaKkKe
peanbHBIX IPOLIECCOB U SIBJIICHUI.

OnepupoBaTh  NOHATHUSMU:
palHOHAIIBHOE YHCIIO,
OeckoHeuHast epuoaNIECKast
poOBb, MPOIICHTHI;
VppalrOHAIBHOE 1%}
JNEUCTBUTEIIBHOE YHCIIO; MOZYJIb
JICCTBUTEIILHOTO 4uCIa;
WCIIOJIb30BATh 3TH TMOHSTUA IIPU
IPOBEACHUN  PACCYXICHUU U
JI0Ka3aTeNbCTB, NMPUMEHATH IpOoOH
W TOPOLEHThl I PELICHUs
NPUKIIAIHBIX 3a7a4 U3 Pa3IUYHbIX
oTpacieyd 3HaHUM U peaJlbHOU
KU3HU.

Hcnons3oBath
IpUOINKEHHBIE BBIYUCIICHUS,
IIpaBujia OKPYTJICHUS, IPUKUJIKY U
OLICHKY pe3yJIbTaTa BIYUCICHUM.

[IpumensTh pasauYHbIe
METOJIbl PELICHUSl PalMOHAJIbHBIX
U JIpOOHO-pallMOHAIBHBIX
YPaBHEHHI; a TaKXKE€  METOJ
WHTEPBAJIOB TUISL pemeHns
HEPABEHCTB.

OnepupoBaTb  NOHATUSIMHU
MHOT'OWIEH OT OJTHOU IIEPEMEHHOMU,
€ro KOpHH; IPUMEHSTH JEJIECHUE
MHOI'OYJIEHAa HA MHOTOWIEH C
ocTaTkoM, TeopeMy besy wu
TeopeMy Bwuera s pemeHus
3a1ad4.

OueHka MNHCHMEHHBIX
KOHTPOJIBHBIX PaloT.

OTBeT  OlLICHUBAETC
OTMETKOM «5», €CIIU:

paboTa  BBINOJHEHA
MIOJTHOCTHIO;

B JIOTUYECKHX
paccyXIeHUAX u
00OCHOBaHUU PEIICHUS] HET
poOEIIOB U OIIHUOOK;

B pCHICHHWH  HET
MaTEMaTUYECKUX  OIMHUOOK
(BO3MOXKHA oJHa
HETOYHOCT, OTIVICKa,
KOTOpas HE SIBJISICTCSI
CIICICTBHEM HE3HAHUS WJIU
HETOHUMAaHUs y4eOHOTO
MaTtepuana).

OtmeTka
CTaBUTCS B
CITyJasix:

pabora
MOJIHOCTBIO,
000CHOBaHUS
peIIeHHUS HEJ0CTAaTOYHbI
(ecin yMEHUE
00OCHOBBIBATh PACCyKICHUS
HE SIBIISJIOCH CIICIHAIBHBIM
00BEKTOM MTPOBEPKH);

JOTTYIICHBI OJTHa
OLIMOKA WU €CTh JABa — TPHU
Hemo4uéra B BBIKJIAQJKAX,
PUCYHKaX, YepTeKax WIH
rpadukax (ecim 3T BUBI
pabot HE SIBIISLTUCH
CHELHUAJIbHBIM 00BEKTOM

«“4»
CIEAYIOITUX

BBIITOJIHCHA
HO
araroB

[IpoBenenn
€  THCbMEHHBIX
KOHTPOJIbHBIX
paboT,  YCTHBIX
OIIPOCOB.

33




OnepupoBarh  NOHATHAMMU:
cuCTeMa JIMHEWHBIX YypaBHEHHW,
MaTpuLa, ONPEACIUTEIb MATPULIBI.

Ucnons3oBaTh CBOWCTBA
ompengenurens 2 X 2 aud
BBIYUCIICHUS €ro 3HAYCHMUS,
NPUMEHSTh  ONpEASTUTENN s
pEelIeHUs]  CUCTEMbl  JIMHEHHBIX
YPaBHECHUU.

MopenupoBaTh  peajbHbIC
CUTYallU C TOMOIIbIO CHUCTEMBI
JIMHENHBIX YPaBHEHUM,
UCCIIEN0BATh MOCTPOCHHBIE
MOJENH C TMOMOIIbI MaTpHll U
ONPEAECTUTENEH,
UHTEPIPETUPOBATh  IOJTYUYCHHbBIN
pe3ynbTar.

OnepupoBaTh  MOHSTUSIMU:
byHKIUA, COCOOBI 3aaHus
GyHKUMM; B3aMMHO  OOpaTHbIE
GyHKIIUU, KOMIO3ULMSA (DYHKITUH,
rpaduk byHKIMH, o0JacTh
onpeeneHus u MHOKECTBO
3HAYCHUN byHKUIUH, HYJIU
byHKINH, MIPOMEKYTKHU
3HAKOIIOCTOSIHCTBA; JIMHEHHAas,

KBaJlpaTU4yHas, JIpOOHO-IMHEWHas
U cTeneHHas (yHKIHH.
BBINONHATE  371€MEHTapHbIE

npeoOpa3oBaHus rpauKoB
GyHKUUH.

3HaTh U yMETh JOKa3bIBaTh
YETHOCTD 1580071 HEYETHOCTh
byHKINH, NEePUOJIUYHOCTD
GyHKUMY, HAXOJUTh MPOMEXYTKH
MOHOTOHHOCTH byHKUIUHU,
MaKCHMYMBbI u MUHUMYMBI
byHKINH, HanOoJIbIIIee u

HauMEHbIIlee 3HaueHue (YHKIUH
Ha IPOMEXKYTKE.

PopMyIMpOBaTh 51
WJUTKOCTPUPOBATH rpaduyecku
CBOMCTBA JIMHEHUHOM,

KBaJpaTUIHOMN, JTPOOHO-TUHEUHOM
Y CTEIICHHOU (PYHKIIMIA.

MIPOBEPKH).

OTMmeTka
CTaBUTCS, €CIIU:

JOMYILIEHO Oonee
oIHOUW omubOku wnian Oosee
IBYX — TpEeX HEI0YECTOB B
BBIKJIQJIKAX, YepTeKaxX WU
rpadukax, HO 00yJaroIIUICS
obnamaer  00s13aTEIBLHBIMHU
YMEHHSIMHU T10 MPOBEPSIEMOM
TEME.

«3»

OtmeTKa «2»
CTaBUTCS, €CIIH:

JOTTYIIECHBI
CYIIIECTBEHHbIEC OINOKH,
MOKa3aBIIIne, 9TO

oOy4Jaromuiicss He 00JamaeT
00s13aTeNIbHBIMU ~ YMEHUSIMU
0 JaHHOMW TeMe B IIOJHOU

Mepe.

Jomyckaercs
MOBBICUTh ~ OTMETKY  3a
OpPUTMHAJIBHBIA ~ OTBET Ha

BONIPOC WJIM OPHUTHHATBHOE
peleHue 3ajadd, KOTOpbIe
CBUICTCILCTBYIOT 0
BBICOKOM MaTeMaTHYeCKOM
pa3BUTHH 00YYaOIIETOCs; 32
peuieHue 0Oosee  CIOKHOU
3a/la4yd WA OTBET Ha OoJjiee

CJI07KHBIN BOIIPOC,
MIPEIOKEHHBIE
oOyuyaroiemMycs
JOTIOJIHUTEIIBHO nocJe

BBIIIOJIHEHUS UM KaKUX-JIH00
IPYTUX 3aJaHUH.

Ouenka YCTHBIX
OTBETOB.

OtBeT  OlICHMBAETCA
OTMETKOH «5», €CIIn
oOyyarouiics:

IIOJTHO PacCKpbLI

CoJiep’KaHHe Marepuaia B
o0beMe, MPeyCMOTPEHHOM
IPOrpaMMON B YUeOHHKOM;
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Bripaxats dbopmynamu
3aBUCUMOCTH MEXIY BEJIMUMHAMMU.

3HaTh  ONpENENCHHE U
CBOWMCTBA CTEIIEHHM C  LEJIBIM
MOKa3aTeeM; HOIXO/ISIIIYIO
dbopmy 3amucu JACHCTBUTEIIBHBIX
Yqucen JUIsl pelIeHUs MPaKTUYEeCKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

DOopMyJIMPOBATb,
3alMChIBaTh B  CUMBOJIMYECKOM
dbopMe M HCTOIB30BATH CBOWCTBA
KOPHSI n-ou CTEIECHU IS
npeoOpa3oBaHUsl BRIPAKCHUI.

Haxonuts peleHus
UppAIlMOHANBHBIX YPAaBHEHUU C
MOMOILBIO PaBHOCHUJIBHBIX
NEpPEeXoJIOB  WIM  OCYIIECTBIISsA
IIPOBEPKY KOPHEM.

Crpoutb rpaduk QyHKUUU
KOPHS N-Oi CTENEeHH Kak 00paTHOMN

JUIst byHKIMU ~ CTENEeHU c
HaTypaJIbHbIM MTOKAa3aTEJIEM.
DopMyJIMPOBATH
OTIpECICHUE CTETIEHU c
palMoOHAIBLHBIM MOKA3aTEeJIEM.
BrI10SIHATH
npeoOpa3oBaHus YUCJIOBBIX
BBIPAKCHUU, CoAepKaIUX
CTEIECHU c palroOHaIbHBIM
MOKa3aTeJIeM.
Ucnons3oBaTte  1udgpoBbie

pecypcehl ISl MOCTPOEHUsI Tpaduka
IIOKA3aTEIbHOU byHKUMN u
U3y4eHUs €€ CBOMCTB.

Haxonuts pelIeHus
MOKa3aTeIbHbIX YPAaBHEHUH.
JlaBath OIPEAEIICHUE

Jorapudma yucna; AeCATUYHOrO U
HATYpaJbHOTO JIorapudma.
Hcnonp3oBath CBOMCTBA
aorapu(MoB Uisl IpeoOpa3oBaHuUs
Jorapu(p)MUUECKUX BBIPAKCHUN.
Crpouth rpadux
jgorapupMuyeckod (QyHKIUU Kak
0o0paTHOM K TOKa3aTelNbHOH U

U3JIOKUII ~ Marepuall
IPAMOTHBIM SI3IKOM, TOYHO
UCIIOJIb3Ys MAaTEMATUUECKYIO
TEPMUHOJIOTUIO u
CUMBOJIUKY, B
ONPENIECIICHHON JIOTUYECKOU
MOCJIEIOBATENbHOCTH;
MPAaBWJIBHO BBINIOJIHUII
PUCYHKH, YEPTEKH,
rpauku, COIMYTCTBYIOILIUE
OTBETY;
oKa3aj YMEHHE
WUIIOCTPUPOBATh  TEOPUIO
KOHKPETHBIMU TIPUMEPaMHU,
IIPUMEHATh €€ B HOBOWU
CUTyalluu TPU BBHITOJIHEHUU
MPAKTUYECKOTO 3aJaHus;
MPOJIEMOHCTPUPOBAII
3HAaHUE  TEOpUU  paHee
M3YUYEHHBIX COMYTCTBYIOIINX
TeM, CPOPMUPOBAHHOCTH U
YCTOMYUBOCTD
UCIIOJb3YEMBIX TMPHU OTBETE
YMEHHI 1 HaBBIKOB;
oTBEYal
CaMOCTOSITEIIBHO,
HaBOJIAIINX BOIIPOCOB;
BO3MO>KHBI OJIHA — J[BE
HETOYHOCTH IPU OCBEIICHUE
BTOPOCTENEHHBIX BOMPOCOB
WU B BBIKJIAJIKaX, KOTOPbHIC
oOyyaromuiics JIETKO
UCIIPaBUII MOCTIE 3aMEYaHUsI.
OTBeT  ollEHUBAETCS
OTMETKOU «4», ecnu
YAOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUAM Ha
OLIEHKY «5», HO IIpU 3TOM
UMEET OJIMH u3
HEJIOCTAaTKOB: B M3JIOKEHUU
IOy IIEHBI HeOOJIbIIINE
npoOeibl, HE HCKa3UBIIEe
MaTeMaTU4YECKOe
coJiep>KaHue OTBETA;
JONYIIEHbl OJIMH  —

oe3
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HCIIOJIb30BaTh CBOICTBA
jgorapuMudecKord (QYHKIHH IS
penieHus 3aad.

Haxonute peLIeHus
Jorapu(MUYECKUX YPAaBHEHHUH C
IIOMOILBIO PaBHOCHJIBHBIX
NEPEXOAOB  WIH  OCYILECTBII
IIPOBEPKY KOpHEM.

JlaBaTb OIIpEIEIICHMUS
CHHYyCa, KOCHUHYCa, TaHIE€HCA W

KOTaHI'€HCA YMCJIOBOTO ApryMEHTA;
a TaKKe apKCUHYyCa, apKKOCHUHYycCa
Y apKTaHI€HCca YHCIIa.

[IpumensTh OCHOBHBIE
TPUTOHOMETPUYECKUE  (POPMYJIbI
TUTSt npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH.

[IpumensaTh bopmyIbl
TPUTOHOMETPUHU pelieHus
OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHU.

OnepupoBaTh  MOHATHUSMU:
MOCJIEI0BATENBHOCT, CIOCOOBI
3aJaHusl  TOCJIEJ0BAaTEIbHOCTEN;
MOHOTOHHBIE W  OTPaHUYCHHbIC
MOCJIE10BATEIbHOCTH;
UCCIIE0BATh MOCIEN0BATEIbHOCTH
Ha MOHOTOHHOCTh u
OTPaHUYECHHOCTb.

Ilonydats  mpencraBiieHHE
00 OCHOBHBIX HJIEAX aHaIWu3a
OECKOHEUHO MaJIbIX.

JlaBaTb OIIpeeIICHUE
apuPpMeTHIECKOM "
r€OMETPUYECKON MTPOTPECCUH

Jloka3bIBaTh CBOKCTBA
apupMeTHIECKOM U
r€OMETPUYECKON MPOTPECCUH,
HaXOJUTh CyMMy YJICHOB
NpPOTrPECcCU, a TaKKE CYyMMY
4YJI€HOB OECKOHEYHO YOBIBaIOINICH
reOMETPUYECKON NMPOTPECCUH.

Hcnonb3oBaTe mporpeccuu
JUISl pelieHus 3ajad MPUKIAJIHOTO
XapakTep.

JJISL

JBa HeJoueTa npu
OCBEIICHUU OCHOBHOT'O
COJIEp KaHUS OTBETA,
UCIIPABIICHHbBIC nociie
3aMe4aHus;

JTOMYIIEHBl  OIIMOKa
uin 0oJiee IBYX HEIOYETOB
npu OCBEIICHUU

BTOPOCTCIICHHBIX BOIIPOCOB
HWin B BBIKJIIAJKaX, JICTKO

WCIIPABIICHHBIC ocJie
3aMeYaHusl.

OTMmeTKa «3»
CTaBUTCS B  CIEIYIOIIUX
CITyJasix:

HEMOJIHO  PACKPBITO
coziepKaHue MaTepuaa
(conmeprkanue U3J105KEHO
dbparMeHTapHO, HE Bcerja
MOCJICIOBATEIBHO), HO
IOKa3aHo o0I1ee TOHUMaHUe
BOIIpoca U
MIPOJIEMOHCTPUPOBAHBI
YMEHHMSI, JTOCTATOYHBIC IS
YCBOCHHS MIPOTPaMMHOTO
Marepuana;

HMMEJIUCh 3aTPyHCHUS
WU JONYIIEHbl OIIMOKU B
ONpPEAECIECHUN
MaTeMaTHYECKOM
TEPMUHOJIOTHH, YepTexax,
BBIKJIAJIKAX, WCIIPABJICHHbIC
ocJie HECKOJIBKUX
HaBOJSIINX BOMPOCOB;
oOyyJaromuiics HE
CIIpaBWJICA C TPHUMEHECHUEM
TEOPUU B HOBOM CHUTyallUH
npu BBITIOJTHEHUH
MPAKTUYECKOT0 3aJlaHus, HO
BBITIOTHHII 3aJJaHus
0053aTEILHOIO YPOBHS
CJIO’KHOCTH MO JTAaHHOM TEME;
npu JIOCTaTOYHOM
3HAHUU TEOPETUYECKOTO
MaTtepuana BBISIBJICHA
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[IpumensTh bopmymy
CJIOXHBIX MPOLIEHTOB JIJISl PEILICHHUS
3a/1a4 U3 pEATbHOU MPAKTUKHU.

OnepupoBaTh  NOHSATHSIMU:
byHKIISA HelpepbIBHAsA Ha
OTpe3Ke, TOUKa pa3pbiBa PYHKIUH,
acuMNTOTa rpapuka pyHKIUH.

[IpumensTh CBOMCTBA
HEMPEpPbIBHBIX  (QYHKIUW  JUIs
pelieHus 3aaad.

OnepupoBaTh  MOHATHUSIMU:

nepBasi M BTOpas TPOU3BOJIHBIE
byHKINUM;, TTOHUMATh (PU3UYECKHM

51 r€OMETPUYECKHUI CMBICII
MIPOU3BOIHON; 3aIIUCHIBATH
YPaBHEHME KacaTeJIbHOM.

Bpruncnsate  mpou3BOAHBIE
CyMMBbI, IIPOM3BENCHUS, YACTHOIO
U CJIOKHOU (PYHKIIUH.

N3yyath [IPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIUH.

Hcnons3oBath

TCOMETPUYECCKUA U  (PU3HUECKUN
CMBICJI TIPOU3BOIHOW Ui PELICHUS
3a/1ay.

[IpumenaTs OCHOBHBIE
MOHATHUSL Kypca anreOpsl U Hadam
MAaTeMaTH4eCKOro aHalIn3a Ui
pemieHus  3aJad U3 PealbHOMU
KU3HU W JPYTUX  IIKOJbHBIX
MPEIMETOB.

Crpours
KOMIIO3ULIUH byHKUMN c
MTOMOIIBIO AJIEMEHTAaPHOIO
MCCIIEIOBAHMS U CBONCTB
KOMIIO3ULIUH.

CTtpouTh  TreoMeTpUuYecKue
oOpa3bl ypaBHEHUU M HEPABEHCTB
Ha KOOPAMHATHOM IJIOCKOCTH.

Hcnons3oBaTh
IIPOU3BOJHYIO IS HMCCIEAOBAHUSA
GyHKIIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI; HaXOJUTh
HauOoJplIee M HauMEHbIIIee
3Ha4YeHUs (PYHKIIMU HEMPEPHIBHOU

rpadux

HEJI0CTaTOYHAas
chOpMHPOBAHHOCTh
OCHOBHBIX YMEHHU 151
HABBIKOB.

OtmeTka «2»
CTaBUTCA B  CICAYIOIIUX
CITyJasix:

HE PacCKpBITO
OCHOBHOE coziepxKaHue
y4eOHOro Marepuana,

00HapyKEHO
HE3HaHUE o0y4JaronmmMcst
Oonpiiet wiam  Hambolee
BOXHOM YacTH Yy4eOHOTO
MaTepuaia;

JOMYIIEHbl OIIUOKU B
ONPEAECIECHUN TOHATUH, MPHU
WCIOJIb30BaHUH
MaTEeMaTU4YECKON
TEPMHUHOJIOTHH, B PUCYHKAX,
yeprexax uiu rpadukax, B

BBIKJIQJKaX, KOTOpbIE HE
UCIIPABIICHBI mocJie
HECKOJIbKHX HABOIAIINX
BOTIPOCOB.
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Ha OTpe3Ke; CTPOUTh Tpaduku
byHKIMi Ha OCHOBaHUH
IIPOBEIEHHOIO UCCICAOBAHUA.
Hcnonp3oBath
NPOU3BOJIHYIO i1  HAXOXKIACHUS
HaWJIy4Ilero peneHus B
NPUKIAIHBIX, B TOM  YHCIIE
COLIMAJIBHO-DKOHOMHUYECKUX,

3a/avax, VTS OTIpEICTICHHSI
CKOPOCTH M YCKOPEHHsI TpoIiecca,
3aJIaHHOTO dopmynoii WIH
rpagurom.

[TomyyaTe mpencraBieHue O
NPUMEHEHUU  TPOU3BOJAHOM B
Pa3IUYHBIX OTPACTSX 3HAHUM.

OnepupoBaTh  MOHATHUSIMU:
nepBooOpa3Hass W ONpeAesIEHHBIN
MHTErpal. Haxoauth
MEepBOOOpA3HbIE  DJIEMEHTAPHBIX
(GYHKIIUH U BBIYUCIATH HHTErpal
no ¢opmyne  Hpiorona —
JleiOHuIIA.

Haxonutb TUIOLIAAM
IJIOCKUX (UTYp B OOBEMBI TENI ¢
TIOMOILIBIO OIPEAECIEHHOTO
WHTErpana.

3HAaKOMHUTHCS c
MaTEeMaTHYECKUM

MOJICJIMPOBAHUEM HAa  NPUMEpPE
mudepeHnnanbHbIX YpaBHEHUH.

[lonyuare mpencraBiieHUE O
3HAYCHUMU  BBEACHHUS  MOHITHUS

UHTErpasia B pa3BUTUU
MaTEeMaTUKH.

Ucnonb3oBate  1iupoBbie
pecypcbl LTSt MOCTPOEHUS

rpaKOB  TPUTOHOMETPUUECKHUX
(GYHKIMHM U U3YYEHUSI UX CBOWCTB.

Pematp
TPUTOHOMETPUUYECKHUE YPABHEHUS
U OCYIIECTBIISITh OTOOP KOpHEH ¢
NOMOIIBI0  TPUTOHOMETPUUIECKON
OKPY>KHOCTH.

[IpumensaTh bopmyIbl
TPUTOHOMETPUM  JJIsi  PEIICHHS
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OCHOBHBIX TUTIOB
TPUTOHOMETPHUCCKIX HEPABEHCTB.

Ucnonp3oBaTth  1UGpOBBIC
pecypchl  JUIsl  TIOCTPOCHUS U

VCCIIEOBAaHUS rpaduxoB
GyHKUUH.

[IpumensTh CBOWCTBA
II0KAa3aTeJIbHON "

gorapumuyecko  QyHKIMA K
pEIICHUIO0  MOKa3aTelbHBIX U
JorapupMUYECKUX HEPABEHCTB.

O6ocHOBaThH
PaBHOCUIIBHOCTb IIEPEXO/I0B.

Pemarte uppauuoHanbHbBIE U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MIOMOILBIO PaBHOCHIIBHBIX
EPEXO0B.

Ucnons3oBath rpaduyeckue
METOJ[bl U CBOWMCTBA, BXOJISIIHNE B
ypaBHEHUE  WJIM  HEPaBEHCTBO
byHKUMN U penieHust 3a/1a4uu.

OnepupoBath  MOHATHSIMHU:
KOMIUJIEKCHOE YHMCJIO U MHOECTBO
KOMIIJIEKCHBIX YHCEN.

[IpencraBisTe
KOMILIEKCHBIE qyucia B
anredpanyecKou u
TPUTOHOMETPHUUYECKOU (popMme.
BreI10S1HATH

apupMEeTHYECKUe  Olepauuud C
HUMH.
N3o0paxkath KOMILJIEKCHBIC

yucia Ha KOOPAMHATHOU
IIJIOCKOCTH.

[IpumensTh bopmymy
Myaspa 151 [10J1y4aTh

MPEJICTABICHUE O KOPHAX N-OH
CTENEHU U3 KOMILJIEKCHOI'O YHUCIIa.

3HAaKOMHUTBCS C IpPUMEpaMu
MPUMEHEHUSI KOMIUJIEKCHBIX YHCEN
JUIS PEIICHUSI TEOMETPUUECKUX U
(¢u3nYecKux 3aaau.

OnepupoBaTh  MOHSATUSIMU:
HaTypaJbHOE U LIEJ0e YHCIIO,
MHOECTBO HAaTypaJIbHBIX M LEJbIX
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yucel.

Hcnonp3oBath IIPU3HAKU
JNETUMOCTH LIEJIBIX YUCEN; OCTATKU
no wmoaymo; HOJ u HOK
HAaTypaJIbHBIX YHUCEJ; aAITOPUTM
EBknuaa s peuieHus 3anay.

3anucelBaTh ~ HaTypaJIbHbBIC
YlCJIa B Pa3JIUYHbIX MO3ULMOHHBIX
CUCTEMAX CUUCIICHUS.

OnepupoBarh  NOHATHAMMU:

cucrema " COBOKYITHOCTb
YPaBHEHUM u HEPABEHCTB;
peleHue CHUCTEMBI 158105
COBOKYIIHOCTH; PaBHOCHUJIbHBIE

CHUCTEMBI U CHUCTEMBI-CIICICTBHUS.
Haxomute pemenus cucrem

51 COBOKYITHOCTEU LIEJIBIX
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX u
Jorapu@MUYECKUX YpaBHEHUU W
HEPABEHCTB.

[IpumensTH CHUCTEMBI

YPaBHEHHI K PEHICHUIO TEKCTOBBIX
3aJlad M3 pas3Iu4HbIX oO0JacTei
3HAHUM W  PEaJbHOW  KU3HU;
UHTEPIPETUPOBATh  IOJTYYEHHBIE
peuieHus.

Ucnonp3oBate  1iupoBBIC
pecypchl.

BeiOupars cnoco0 perreHus
palMOHAJIbHBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX,

JorapupMUYECKUX u
TPUTOHOMETPUUYECKUX YPABHEHUH
U HEpPaBEHCTB,  COJEpKalIUX

MOZYJIA U TAPAMETPBI.
[IpumensTey rpaduueckue u
aHAJIUTUYECKUE  METOAbl  JJIA
pelIeHus YpaBHEHUN U HEPABEHCTB
C  MapaMeTpamMu, a  TaKxke
ucciaenoBanue GyHKIUI MeTogaMu
MaTEeMaTH4YECKOr0 aHAJIN3A.
Crpouts ® HCCIEAOBATH
MaTeMaTU4YECKUE MOJENH
peaJbHbIX CUTYallMid C TMOMOIUIBIO
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YPAaBHEHUI, HEPABEHCTB U CHUCTEM
C IapaMeTpaMH.

MopenupoBate  peaybHBIE
CUTyallUM Ha A3BIKE ayreopsl,
COCTAaBJIATh BBIPAXKEHUS,
YpPaBHEHMS, HEPABEHCTBA MU UX
CUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEI0BATh IIOCTPOCHHBIE
MOJeNIN C UCII0JIb30BAaHUEM
arnmnapara anreOpsl,
UHTEPIPETUPOBATh  ITOJTYYEHHBIN
pe3yJIbTar.

[Ipumensaty QyHKIUU A4
MOJENUPOBAHUS M HCCIEI0BaHUSA
peaNbHBIX MPOLIECCOB.

Pemats NPUKJIAHBIE
3a/laud, B TOM YHUCJE COLHAIbHO-
PKOHOMUYECKOTO U (PU3HYECKOTO
XapakTepa, CpeJICTBaMU alureopbl U
MAaTEeMaTH4YE€CKOr0 aHAJIN3a.

I'EOMETPUA

OnpenensaTe MIOCKOCTh Kak
burypy, B KOTOPO# BBIIIOJIHACTCS

MJIAaHUMETPUS.
Jenatp MIPOCTEUILINE
JIOTUYECKHUE BBIBO/IbI u3
aKCMOMAaTHKH IUIOCKOCTH.
[IpuBOINTH [IPUMEPBI
peabHBIX 00BEKTOB,

H):[eanmauneﬁ KOTOPBIX ABJISAIOTCA
AKCHUOMBI I'€COMCTpPHUH.

OneHKka OHUCHBMEHHBIX
KOHTPOJIbHBIX PadoT.

OTtBEeT  OIICHMBAETCSA
OTMETKOH «5», €CJIH:

paboTta  BBINOJHEHA
MTOJTHOCTHIO;

B JIOTHYSCKHUX
paccyKACHUAX u

00OCHOBaHUU PEIICHUS] HET
poOEJIOB U OIITUOOK;

N3yyars, IPUMEHATH B PpEUICHUM  HET
NPUHLIMIIBI TIOCTPOCHUSI CEUEHUI. | MAaTEMATUYECKUX  OIINOOK

Hcnonp3oBath i | (BO3MOXKHA OJlHa
IIOCTPOEHUSI ~ CEYEHUW  METOJ | HETOYHOCTb, OIHCKa,
CIIEIOB, ~ METOJ  BHYTPEHHErO | KOTOpas HE ABJISIETCS
IIPOEKTUPOBAHMSI, METOJI IIEPEHOCA | CICJCTBUEM HE3HAHUSA WIH
CEKYIIEeH MIOCKOCTH. HEITOHUMAaHUs yueOHOro

Pewmate crepeomerpruyeckue | MaTepuana).
3aJa4d: Ha ONpelesICcHUE BHUAA OtmeTka «4»
CEYCHHMs] U  HAXOXIEHUE €ro | CTaBUTCS B  CIEIYIOLIUX
TUTOLIAM. ciyJasix:

AKTyanu3upoBath (akTbl U paboTa  BBINOJHEHA
METO/IbI IJIAHUMETPHH, | TOJHOCTHIO, HO
pEJIEBAHTHBIE TEME, IPOBOJIUTH | 0OOCHOBAHMSI I11aroB

IIpoBenenu
€  THCHbMCHHBIX
KOHTPOJIBHBIX
paboT,  YCTHBIX
OIIPOCOB.
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aHaJIOTHUHU.

Hcenonp30BaTh NpH pelIeHAN
3a1a4 caeayronme
IIaHUMETpUUeckrue  (HakTel |
METO/IBI:

Teopembr @®aneca u o
MPONOPIHUOHATIBHBIX OTpE3Kax.
AJITOpUTM JIeTIEHUsT OTpe3Ka Ha n
pPaBHBIX 4yacTeu. Teopema
Menenasi.

PaBHOOE ApeHHBIIM
TPEYTOJbHUK. PaBHOCTOpOHHMI
TPEYTOJIbHUK. [IpstMOyTOJIBHBIM
TPEYTOJIbHUK

CBOMCTBO CpeIHEN JMHHU
TPEYTOJIbHUKA.

CaoiicTBO OMCCEKTPUCHI
yrJjia TpeyroJibHUKA.

CBoiicTBOMeHaH
TPEYTrOJIbHUKA.

[Ipu3naku noaoous
TPEYTOJIBbHUKOB.

[lonydats  mpexacTaBiIEHUA
00 OCHOBHBIX 3Tanaxpa3BUTHS
r€OMETPUM KaK COCTaBHOM YacTu
byHmameHTa pa3BUTHUA
TEXHOJIOTUH.

Knaccudumuposats

B3aUMHOE PACIIOJIOKEHUE IPAMBIX
B [POCTPAHCTBE, WILIFOCTPUPYS
PUCYHKaMu W MPUBOASA MPUMEPHI
Y3 peallbHOU JKU3HU.

JloxaspiBaTh  TEOpEMy O
CYILLIECTBOBAHUU U
CAUHCTBEHHOCTH  MapaJuIeIbHOU

MPSIMOU, TIPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA W HE JIXKAIIEH Ha
Ipyrov  mOpsIMOW;  JIEMMY O
[IEPECEUEHNH IUIOCKOCTH JIBYMS
NapajyIeIbHbIMU IIPSIMBIMU;
TEOpEMY O TpPEX NapaUICIIbHbBIX

peleHus HEIOCTaTOYHBI
(ecin yMEHUE
00OCHOBBIBATh PaCCyKICHUS
HE SIBJSUIOCH CIIEHUATbHBIM
00BEKTOM MTPOBEPKH);
JIOTTYIICHBI oJHa
OLIMOKA WU €CTh JABa — TPHU
Henouéta B BBIKJIQJKAX,

pUCYHKax, depTexax WiIH
rpadukax (eciu 3T BHBI
pabor HE SBJISTACH
CHEIHUAIbHBIM 00BEKTOM
MIPOBEPKH).

OtrMmeTka «3»
CTaBUTCS, €CIIH:

JOTTYIIEHO Oonee

OIHOM OIMOKM winh Ooliee
JIBYX — TpeX HEIOYETOB B
BBIKJIQJKAX, YepTeKaxX WU
rpadukax, Ho oOyJarouIuiics
obnamaer  00s13aTEIBLHBIMHU
YMEHMSIMHU T10 MPOBEPSIEMOM
TEME.

OtMmeTka «2»
CTaBUTCS, €CIIU:

JIOTYIIECHBI
CYIICCTBEHHBIC OImuOKH,
TTOKa3aBIIINeE, YTO

oOy4Jaromuiicss He 00yamaeT
00s13aTEIPHBIMA ~ YMECHHUSIMU
0 JaHHOM TEME B IIOJIHOU

Mepe.
Jomyckaercs

MOBBICUTh ~ OTMETKY  3a

OpPUTMHAJIBHBIA ~ OTBET Ha

BOTIPOC WJIH OPHUTHHAIBHOE
pelIeHre 3a7a4u, KOTOPBIC
CBUJIETEIBCTBYIOT 0
BBICOKOM MaTE€MaTUYECKOM
pa3BUTHH 00YyYarOIIEToCs; 3a
pemieHue Oojee  CIOXKHOM

IPSIMBIX. 3aJladyd WJIM OTBET Ha OoJiee
Jloka3pIBaTh IIPU3HAK | CIIOKHBIN BOIIPOC,

CKpEUIMBAIOIIUXCS IPSIMBIX, | IPEIJIOKEHHbIE

TEOpEMY O  CKpelmBaroumxcs | o0ydaroumemycs
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IIPSAMBIX.
Jloka3plBaTb  TEOpEMY O
PaBEHCTBE YIJIOB c
COHAIIPaBJICHHBIMHA CTOPOHAMU.
OOBSCHATh, YTO HA3BIBAETCS
NapajuieIbHbIM W LEHTPAJIbHBIM

MPOEKTUPOBAHUEM u KakK
BBITIOJIHSIETCS MPOEKTUPOBAHUE
buryp Ha mIOCKOCTb.
Jloka3bIBaTh CBOKCTBA
MapajlJIeIbHOTO MMPOECKTUPOBAHUS.
N3o0paxars B

NapaJIebHOW NPOEKIHMH pPa3HbIE
reoMeTpudeckue GUrypsl.
Pemats crepeomerpuyeckue

3aJlayd  Ha JI0Ka3aTeabCTBO U
UCCIIEIOBAHUE,  CBSI3aHHBIE  C
pacnoioKeHUEM MPSMBIX B
POCTPAHCTBE.

[IpoBoauTh HOKa3aTENbHBIC
paccyXlieHuss ~ TpU  pEIICHUU
reOMETPUUYECKUX 3ajad,
CBSI3aHHBIX co B3aMMHBIM
pacnoioKeHUEM MPSIMBIX B
IIPOCTPAHCTBE.

CpaBHUBaTh, aHAJIM3UPOBATH
U OLICHMBAaThb YTBEPXKICHUS C
LENbI0  BBIABICHUS  JIOTHUECKH
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyKJICHUMU.

MogenupoBare  pealbHbIE
CUTYaLIMH, CBS3aHHBIE co
B3aMMHBIM pacnoioKeHUEM
NPSIMBIX B POCTPAHCTBE, HA A3bIKE
r€OMETPUH.

HccnenoBarb mOCTPOCHHBIE
MOJENN C UCII0JIb30BAaHUEM
F€OMETPUUECKUX MTOHSATHI U
TEOPEM, anmapara  anreopsl,
U (PPOBBIX PECYPCOB.

Knaccudumuposats
B3aMMHOE PACIIOJIOKEHUE IPAMOU
U IUIOCKOCTH B IPOCTPAHCTBE,
IPUBOJIS COOTBETCTBYIOIIHE
IPUMEPHI U3 PEATbHON KU3HH.

JOTIOJTHUTENBHO nocie
BBITIOJTHEHHSI UM KaKUX-TTHO0
IPYTUX 3aJaHHMN.

Onenka YCTHBIX
OTBETOB.

OTBeT  OlICHMBAETCH
OTMETKOH «S», eCIu
oOyyJaromuics:

ITOJTHO pacKpbLI

CoJIiep)KaHUE MaTepuaia B
o0beMe, TPeTyCMOTPEHHOM
MIPOTPaMMON U YICOHUKOM;
U3JIOKUT ~ MaTepuall
IPAMOTHBIM SI3BIKOM, TOYHO
HCITOJIB3YsI MAaTEMATHIECKYTO

TEPMHUHOJIOTHIO u
CUMBOJIUKY, B
ONPENICIIEHHON JIOTUYECKOU
MOCJEA0BATENBHOCTH;

MPaBUJIBHO BBITTOJIHUI
PUCYHKH, YEPTEXKH,
rpaduky, COIMYyTCTBYIOILIUE
OTBETY;

MoKa3aj YMEHHE
WJUTIOCTPUPOBATh  TEOPHIO

KOHKPETHBIMU TIIPUMEPaMHU,
IIPUMEHATL €€ B HOBOWU
CUTyallud MPU BBHINOJIHEHUU
MPAKTUYECKOT0 3aaHus;
MPOIEMOHCTPUPOBAII
3HAHUE  TEOPUM  paHEe
M3YUYCHHBIX COMYTCTBYIOIINX
TeM, C(OpMHUPOBAHHOCTH H
YCTOMYUBOCTh
UCIIOJIB3YEMBIX TPU OTBETE
YMEHHUI U HaBBIKOB;
oTBeYal
CaMOCTOSITEIBHO,
HaBOJISIIHNX BOIPOCOB;
BO3MO>KHbBI OJIHA — JIBE
HETOYHOCTH IPU OCBEIICHUE
BTOPOCTENEHHBIX BOMPOCOB
WU B BBIKJIAJIKaX, KOTOpPbIC
oOyyaromuiics JIETKO
MCTIPABUJI MTOCJIC 3aMEYAHUS.

oe3
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DopMyIUpOBaATH
OIIPENIECIICHHE ITapajuIeIbHBIX
IIPSAMOU U IIJIOCKOCTH.

Jloka3plBaThb  MPHU3HAK O
[MapaJUIEIIBHOCTH IPAMON 151
IIJIOCKOCTH; CBOMCTBA
[IapaJUIEIIBHOCTH psAMON 151
IIJIOCKOCTH.

Pemate crepeomerpuueckue
3a7a4u BBIUNCIICHUS 51
JI0Ka3aTebCTBO,  CBSI3aHHBIE  C
NapaJuIeIbBHOCTBI0  MNPAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.

Pematp IIPAKTUYECKUE
3a71a4¥ Ha MOCTPOCHUE CEUCHUN Ha
yepTexax TeTpas’apa "
napajuleIIeIuIeaa.

Pemate crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C IIOCTPOCHUEM
CEYEHUH IIJIOCKOCTBIO.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbBIE JI0Ka3aTebHbIe
pacCyXJleHus  TpU  PEILICHUHU

reOMETPUYECKUX 3a]1a4 CBSI3AHHBIX
C NIapaJUIEIbHOCTBIO MIIOCKOCTEM.

CpaBHuUBaTh u
aHAJIM3UPOBATH peanpHbIe
CUTYalllH, CBSI3aHHBIC c
[apajuIeIbBHOCTBI0  MPSAMOW W
IUJIOCKOCTH B IIPOCTPAHCTBE;
MOJENUPOBATh peanbpHbIe
CUTYalllH, CBSI3aHHBIC c
[ApAJJICIbHOCTBIO  IIPAMOM U

IUIOCKOCTH B TMPOCTPAHCTBE,
SI3BIKE TEOMETPHH.
AKTyanu3upoBaTh (akTbl U

Ha

METO/BI IJIAHUMETPUH,
pPEIEBAaHTHBIE TEME, IPOBOAUTH
AHAJIOTUU.

DopMyIupOBaThH
ONPENENICHHUS: TIEPIICHINKYIISIPHBIX
MPSMBIX B IIPOCTPAHCTBE;
OIIPEACIICHUE IIPSIMOMU,
NEPNEHINKYJIIPHON K INIOCKOCTH.

Jloka3piBaTe:  JEMMYy O

OTtBeT  OIICHUBAETCS
OTMETKOHU «4», eclin

YAOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM Ha
OLICHKY «5», HO TMPU STOM
AMeeT OJIMH nu3
HEJOCTAaTKOB: B W3JIOKCHHU
JIOTYIIEHBI HEOOIbIIINE
npoOenibl, HE HCKa3UBIIEe
MaTEMaTHYECKOE
coJep>KaHUE OTBETA;

JOMYIIEHbl OJWH —
hi:¥:] HegoueTa npu
OCBECIIICHHUU OCHOBHOI'O
COJIepKaHUs OTBETA,
UCIIPABIICHHbBIC ocJe
3aMCUYaHUs;

JOMYIICHBI  OIIMOKa
uiau 0osee JBYX HEI0YETOB
npu OCBECIIICHUU
BTOPOCTETICHHBIX BOIIPOCOB
WIX B BBIKJIAQJKaX, JIETKO

HCIIPABIICHHBIC nocJe
3aMeYaHus.

OtmeTKa «3»
CTaBUTCA B  CJCAYIOIIUX
CITyvasx:

HETMOJIHO  PACKPBITO
coziepKaHue MaTepuaia
(conmepxanue U3JI0KEHO
(dparMeHTapHo, HE Bcerja
MIOCJIeIOBATEIBHO), HO
[MOKa3aHo o0Ilee MOHUMaHUE
BOIIpoca U
IPOJIEMOHCTPUPOBAHBI
YMEHHMS, JTOCTATOYHBIC IS
YCBOCHHUSI  MPOTPAMMHOTO
Marepuana;

MMEJIMCh 3aTPyHCHUS
WK JOMYIICHBl OMIMOKH B
ONPEACIEHUN
MaTeMaTHYECKON
TEPMHUHOJIOTUH, YEPTEXKAX,
BBIKJIAJIKaX, HWCIPABICHHbBIC
ocJie HECKOJIbKHUX
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NEPIEHANKYJIAPHOCTH IBYX
NapaJuIeNIbHBIX MPSIMBIX K TPEThEU
IIPSMOM; TEOPEMBI O CBSA3U MEXKIY
[IapaJUIEIbBHOCTBIO TPSIMBIX M HX

NEPIEHINKYJIIPHOCTBIO K
IIJIOCKOCTH.

Jloxa3biBaTe: TEOPEMY,
BBIPAXKAIOIIYIO NpPU3HAK
NEPHEHIUKYJIAPHOCTA NPSIMON U
IJIOCKOCTH; TEOpEMY 0
CyIIECTBOBAHUU U
€AMHCTBEHHOCTH PSAMOH,

MPOXOJSIIIEN Yepe3 AAHHYIO TOUKY
U MEPHEHIUKYISIPHOU K JaHHOU
IIJIOCKOCTH.

N3obpaxats B3aMMHO
MEPIECHAUKYJISIPHBIE TOPSMYK0 U
IIJIOCKOCTB.

DOopMyJIMpPOBATH  CBOMCTBO

MEPIICHINKYJIAPA MO OTHOIICHUIO K
TUTOCKOCTH.

[Tomydats mpepcTaBieHUE O
3HAYCHUH TMEPICHAUKYIIpa IS
Ipyrux oosactedl Hayku (dusuka,

HHEPIeTHUKA, Ja3epHbIe
TEXHOJIOTMH), B PEabHOW >KU3HU
(TexHHKa, OKpyKaroujas
00CTaHOBKA).

Jloka3pIBaTh yTBEPKICHHS,
CBA3aHHBIC C NPOEKUUEH IPAMOU
Ha IIJIOCKOCTb,
HEIMEPICHIUKYJSIPHYI0O K OTOU
IIPSIMOM.

Jloka3bIBaTh TEOPEMY O TPEX
NEPHEHANKYJIApaX U TEOpeMy
oOpatHyl0o TeopemMe O  TpéX
NIEPIICHIUKYIISPAX.

[lonyyaTte  mpeacTaBieHHUE
00 OpPTOTOHATHLHOM
IIPOCKTUPOBAHUH.

Jloka3piBaTb  TEOpeMy O
IIPOEKLIMY TOYKH HA IPSIMYIO.

Pemars crepeomerpuyeckue
3a/1a4u, CBSI3aHHBIC c

MEePIEHAUKYJISIPHOCTBIO OPSIMOW U

HaBOJIAIINX BOIPOCOB;
00yuJaromuiics HE
CIpaBUJICA C NPUMEHEHHEM
TEOPUH B HOBOW CHUTyalHH
npu BBITIOJTHEHU U
MPAKTUYECKOI0 3aJaHus, HO
BBITIOTHUIT 3a/IaHus
0053aTeJIbHOTO YPOBHSI
CJIOHOCTH T10 JAaHHOU TEME;
npu JIOCTaTOYHOM
3HAHUH TEOPETUYECKOTO
Marepuasa BbISIBJICHA
HEJIOCTATOYHAs
c(hOpMHUPOBAHHOCTH
OCHOBHBIX YMEHHM 151
HaBBIKOB.

OtMmeTka
CTaBUTCS B
CITyvasx:

HE PacKpBITO
OCHOBHOE coJiep>KaHue
y4eOHOro Marepuana;

OOHapyXeHO
HE3HAHHE oOy4Jaronmmcst
Oonpiiet  wiam  HambOoIee
BOXHOM YacTH Yy4eOHOTO
Marepuana;

JONYIIEHbl OLIMOKU B
ONPENEIICHUH TOHATUH, IIPU
WCIIOJIb30BaHUU
MaTEeMaTU4YECKON
TEPMUHOJIOTHH, B PUCYHKaX,
yeprexax uinu rpadukax, B

«2»
(1 (1472101111704

BBIKJIQJIKaX, KOTOpbIC HE
UCITPaBJICHBI mocJie
HECKOJIbKHX HABOSIINX
BOTIPOCOB.
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IIJIOCKOCTH.

Pemats NPUKJIAHBIE
3a7a4y, CBSI3aHHBIC c
HaXxOXJIECHUEM  TIE€OMETPUUYECKUX
BEJINYMH.

Pemate crepeomerpuueckue
3a7a4y, CBSI3aHHBIC c
IIPUMEHEHUEM TEOpPEMBI O TPEX
NEPIECHIUKYJIAPAX, HAXO0XKIACHUEM

pacCTOSIHUM, MOCTPOCHUEM
MIPOCKIIUH.
CpaBHuBaTh u

AQHAJIN3UPOBATh  YTBEPXKACHUS C
LEJbK0  BBIABJICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX

pPacCyKJICHUMN.

AHanM3upoBaThH 51
MOZENUPOBATh Ha A3BIKE
FEOMETPUU pEAIbHBIE CUTYyallUH,
CBSI3aHHBIC c
NEPIEHINKYJIAPHOCTBIO MPSIMON U
MIJIOCKOCTH; UCCIIE0BATh

MIOCTPOCHHBIE MOJIEIH, B TOM
qucie W C  HCIIOJIb30BAaHHEM
anmapara anreOpsbl.

AkTyanuszupoBath (GakThl H
METO/IbI TUTAHUMETPUH,
pelieBaHTHBIE TEME, MPOBOIUTH
aHAJIOTHH.

DopMyIMpoOBaTh
ONPENICIICHUE ABYTPAHHOIO yTJIA.
Jloka3bkIBaTh CBOMCTBO

PAaBEHCTBA BCEX JIMHEMHBIX YIJIOB
JBYTPaHHOTO yTJIa.
Knaccudumuponars
JBYTPaHHBIE YTJbl B 3aBUCHUMOCTH
OT UX I'PATyCHOU MEPHI.
dopmMynUpOBaTH
OIIPENIECIICHUE B3aUMHO
IIEPIICHIUKYJIPHBIX IIJIOCKOCTEN.
Jloka3piBaTb  TEOpeMy O
IIPU3HAKE  IEPIEHINUKYJSIPHOCTH
JIBYX IUTIOCKOCTEMN.
@opMyIupOBaTh CIIEICTBUE
(u3 MIPU3HAKa) 0
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NEPHEHANKYJIIPHOCTH IUIOCKOCTH,
KOTOpas NEPHEHANKYIISIpHA
IPSAMOM, 1o KOTOpOH
IIEPECEKAIOTCsl IBE IIOCKOCTH, 3TH
IIJIOCKOCTSIM.

Jloka3pIBaTh YTBEPKICHHS O
€ro  CBOWCTBax; TeOopemMy H
CIIEICTBHE W3 HEE O OUAroHaJAX
IIPSIMOYTOJIBHOTO
napajijiesenuIesa.

Pemate crepeomerpuyeckue
3a/1auu, CBS3aHHBIC c
NEPHEHAUKYJIIPHOCTh MPAMBIX U
IJIOCKOCTEN, HCTIONIB3YS
IUIAHUMETpUYECKHEe  (aKThl U
METO/BI.

[IpoBoauTh JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
pacCyXkJeHuss  NpU  PELICHUU
reOMETPUYECKHUX 3ajad,
CBA3aHHBIX c
MEPIEHINKYJISIPHOCTBEO
TIOCKOCTEM.

AHaIU3UPOBATH "
MOJIEIINPOBATh Ha A3BIKE
F€OMETPUM pPEaJIbHBbIE CUTYAILUU,
CBSI3aHHBIC c

NEPHEHANKYJIIPHOCTBIO NPSIMBIX U
IIJIOCKOCTEN.

HccnenoBarb mOCTPOCHHBIE
MOJE€M, B TOM YHCIE€ U C

UCIIOJIb30BaHUEM amnmapara
anreopsl.

Pemate NpUKIIaHbIE
3ajauu, CBSI3aHHbBIC C

HAaXOXKJEHUEM  TI'€OMETPUYECKUX
BEJIMYMH.

PaGorath ¢  yueOHUKOM:
3a]1aBaTh BOIIPOCHI, Jenarhb
3aMe4YaHusl, KOMMEHTApHH.

AHaIN3UPOBATh  PEIICHHE
3a/1a4u.

PucoBatnb BBIITYKIJIBIC
MHOTOI'PaHHUKH C 3aJaHHbIMH
CBOIZCTB&MPI; BOCCTaHaBJINBATb
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oOmuit BU/I BBIITYKJIOTO
MHOTOTPpaHHHKA TI0 JBYM €TO

MPOEKIUSAM.
Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPAaHHUKA.
PucoBatb BBIITYKJIbIE
MHOT'OI'PaHHUKH C pasHoM
SUJIEPOBOM XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOXHOCTH

MOJTyYEHUS pe3yibTara npu
BAPBbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA
MPaBUJIbHBIX MHOTOI'PaHHHUKOB.
[ImanupoBath IIOCTPOECHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MTOBEPXHOCTAX IpYTUX
MPaBUJIbHBIX MHOTOIPaHHHUKOB.

AKTyanu3upoBath (DaKThl U
METO/IbI MJIAHUMETPUH,
pENeBaHTHBIE TEME, MPOBOAUTH
aHaJOTHH.

OnepupoBaTh  MOHATHUSMU:
BEKTOp Ha TIUIOCKOCTH U B
IIPOCTPAHCTBE; KOMILIAHAPHbIE
BeKTOpbl. [IpuBOAMTH mpHUMEpPHI
(bU3HYEeCKUX BEKTOPHBIX BEJIMUNH.

OcBauBatb npaBuia
BBIIIOJTHEHUS OEUCTBUH CIIOKEHUS
u BBIYUTAHUS BEKTOPOB,
YMHOKEHUS BEKTOpPA HA YUCJIO.

Jloxa3biBaTh IIPU3HAK
KOMIIJIAHAPHOCTHU TPEX BEKTOPOB.

JlokaspiBaTh  TEOpEMY O
Pa3NoKEeHUH JII0OOr0 BEKTOpa IO
TPEM JaHHBIM HEKOMIUIaHAPHBIM

BEKTOpaM.

[IpumeHnaTs IpaBuiIa
BBIIIOJTHEHUS JOEUCTBUM CIIOKEHUS
u BBIUMTAHUS BEKTOPOB,

YMHOKEHUS BEKTOpa Ha YUCJIO MPH
peleHnn 3aaa4.

Haxonnts KOOPIMHATHI
BEKTOpa B JaHHOM Oa3uce W
CTpPOUTH BEKTOP 10 ero
KOOpJMHATaM.
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BcniomuuTe  omnpeneneHue
CKaJISIPHOIO YMHOXEHHUSI U €r0
CBOWCTBA.

Beruucisate ¢ 1OMOIIBIO
CKaJISIPHOTO YMHOXEHHS JJIUHBI
BEKTOPOB, YIJIbI MEXJYy HHMHU,
YCTaHaBJIUBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.

AHaIM3UpPOBaAThH u
MOJICTTUPOBATh Ha A3BIKE
r€OMETPUM pEaJIbHbIE CUTYAIlUH,
CBSI3aHHbIC c buzndecKuMu
BEKTOPHBIMH BEJIMUUHAMU.

Hcnonb30BaTh npu penieHuu
3a/1a4, CBSI3aHHBIX C BEKTOpAMHU B
MPOCTPAHCTBE, MIAHUMETPUUYECKHUE
(baKThl U METO/IBI.

CBoOoaHo OMepUpOBaTh
MOHSATUSIMU: oTOOpaxKeHue
MPOCTPAHCTBA Ha ceOsl, NBUKEHUE
MPOCTPAHCTBA; HEHTpaJIbHAs,
oceBasi U 3epKalibHasi CUMMETPHH,
napajyiebHbINA NEPEHOC;

PaBEHCTBO U mog00ue Guryp.
Jloka3bIBaTh yTBEPKACHUS O
TOM, 4YTO IIEHTpaJibHas, OceBas W

3epKajbHas CHUMMETPHH,
MapajyICIbHbIN MEPEHOC SBIISIIOTCS
JIBIOKCHUSIMH.

BrimoaaaTe

npeodpa3zoBaHusl MOI00US.

OnepupoBaTh  MOHSTUAMU:
npsiMasi u cdepa Ditiepa.

Pemars FEOMETPUYECKHE
3a1aun c WCIIOJIb30BaHUEM
JIBUYKCHUM.

Hcnonb30BaTe Npu pelieHnn
3a/la4 JBM>KEHUSI MPOCTPAHCTBA U
MX CBOMCTBA.

CpaBHUBATH u
aHAJTU3UPOBATh YTBEPKACHUSA C
LENIbI0  BBIABICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyXICHUN.

HccnenoBath MOCTPOEHHBIE
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MOJICIIH.
Hcnonp3oBaTth  1UGPOBBIC

pPECYPCBL.
AxTyanusupoBath (GakThl H
METO/IbI IJIAHUMETPUH,

pENeBaHTHBIE TEME, MPOBOJUTH
aHaJIOTHH.

CBOIHTH JIEHCTBUS c
BEKTOpaMH K aHAJIOTHYHBIM
JEUCTBUSIM C UX KOOpJIMHATAMM.

BcrioMmHuTe  ompejaesneHue
CKaJSIPHOTO YMHOXEHUA M €ro
CBOMCTBA. BBIUUCIIATH ¢ MOMOIIBIO
CKaJSIPHOTO YMHOXKEHHUS  JUJTMHBI
BEKTOPOB, YIJIbI MEXJy HHUMHU,

YCTaHaBJIUBATh
MEPIEHIUKYIIIPHOCTh BEKTOPOB.
BeiBoauth ypaBHEHUE

IJIOCKOCTU U POPMYITY PACCTOSIHUS
OT TOYKH /10 TIIOCKOCTH

Pemare 3amaum, coueras
KOOPJAWHATHBIA ¥ BEKTOPHBIN
METOBI.

[IpoBoauTH JIOTUYECKHU
KOPPEKTHbIE JIOKa3aTeJIbHbIE
pacCyKIeHuss  NpU  PELICHUU
reOMETPUYECKUX 3a/1a4y Ha
pPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

AHanu3upoBaTh 51
MOJENUPOBATh Ha A3BIKE
r€OMETPUU pealbHble CHUTYyalluH,
CBSI3aHHBIC BEKTOpaMu U
KOOpANHATaMHU.

UccnenoBarb 1mOCTPOECHHBIE
MOZENH, B TOM 4YHCIE MU C
MCII0JIb30BAaHUEM anmapara
anreOphl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE IPOrPAMMBI.

3HAKOMHUTBCA C HCTOpHEH
pPa3BUTHS MATEMATUKH.

CtpouTth ceueHusl.

Pemate crepeomerpuueckue
3a/1a4u Ha JI0Ka3aTEJIbCTBO
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MaTEMaTUYECKUX OTHOILICHHH,
HAaXO0KJICHUE r€OMETPUYECKUX
BEJIUYMH (IUIMH, YTJIOB, IJIOIIAJEH,
00BEMOB).

Hcnonb30BaTh npu peliCHUN
CTEPEOMETPUUECKUX 3ama4
IUTAaHUMETpUYeckre  (HakTel U
METO/IBI.

IIpoBoauTh JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeJIbHbIE
pacCyKJIeHHs  IpU  PELICHUHU
CTEPEOMETPUYECKUX 3a/1a4.

CpaBHuUBaTh u
aHAJIU3UPOBATH peanbHbIe
CUTyaluu u BEISIBIISITD

BO3MOXXHOCTh €€ MOJCIUPOBAHUA

Ha SI3bIKE TEOMETPUU
MopaenupoBaTth  pealbHYIO

CUTyalMI0 Ha SI3bIKE T'€OMETPUU U

HCCJICIOBATD MIOCTPOCHHBIE
MOJCIM, B TOM 4YHCIE H C
HCITOJIb30BaHUEM arnmapara
anreOphl.

Hcnons3oBath

KOMIIBIOTEPHBIE IIPOrpaMMBbl IIpU
pelIeHny 3a1a4.

CBoOoano OTIepUPOBATH
MMOHATUIMH: O0BEM Teaa, O0BEM
PSIMOYTOJIBHOTO
napajuielIeIuIe/aa.

PopMyJIMPOBATh OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3piBaTh TeopeMy 00
00BEMeE IPSIMOYTOJILHOTO
napajuielienuneaa, CIEICTBUS U3
HEE.

Pa3pe3atp MHOrOrpaHHUKH,
MEPEKIIabIBATh YACTH.

Pemate crepeomerpuueckue

3aJ1a4H, CBsI3aHHBIC c
BBIYHCIIEHUEM 00BEMa
MPSIMOYTOJIEHOTO
napajuielIeunea, Ipu3MEbl.
CpaBHUBATH u

aHAJIM3UPOBATh  YTBEPXKACHUS C
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OCIBbIO BBIAABJICHUA JJOT'N4YCCKHU
KOPPCKTHBIX u HCKOPPCKTHBIX

PacCyKJICHUMN.

AHaIMA3UPOBaAThH u
MOJIETUPOBATh Ha S3BIKE
F€OMETPUU pealbHble CUTYyalluH,
CBSA3aHHbBIC C 00BEMOM
NPSIMOYTOJIBHOTO
napajuiesienunesaa, IIPU3MBI,
MAPaAMHU/IBI.

HCCHGHOB&TL IMOCTPOCHHBIC
MoaCiIM, B TOM YHCIC H C

MCII0JIb30BAaHUEM anmnapara
anreOphl.
BriBomuTs OCHOBHYIO

UHTETpaIbHyl0  GopMyTy IS
BBIYMCIICHUS 00BEMOB TEJI.
Jloka3piBaTh TeopeMy 00
00bEéME HAKJIOHHOW MpU3Mbl HA
pUMEpPe TPEYTrONbHOW MPU3MBI U
JUJIS1 TTPOU3BOJILHOM TTPU3MBI.
Jloka3siBaTh TeOpemy: 00
00BEME APaMU/IBI,
bopMyIMpOBaTH CICACTBUS U3 HEe:
00bEM YyCeUEHHOU MUPAMHUIBI.
BeiBomute  popmyny s
BBIYUCIICHUS OOBEMOB YCEUEHHOM

MUPAMU/IBL.
CBoOonHO ONEepUpPOBaTh
MOHSTHSIMH: WIHHIPUYECKas
MOBEPXHOCTb, IIITUHJP.
N3yuath CIocoObI
MOJTyYeHUs WIHHIPHYECKOM

MOBEPXHOCTH, LIWJIMHPA.

N306pakaTh HUIMHIP U €0
CEYEHMSI TIOCKOCTHIO.

CBo6omHO OTIepUPOBATh
MOHATUSIMU: KOHHUYECKas
MIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

N3yuats CIOCOObI
MOJIyYECHUS KOHUYECKOMN
MOBEPXHOCTH, KOHYCA.

N300paxxatb KOHYC M €ro
CEUYEeHUS MJIOCKOCTHIO,
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MpOXOAsIEd  4Yepe3  OCb, U
IJIOCKOCTBIO, IEPIICHINKYJISIPHOU
K OCH.

BeiBoguTh  popMynsl i
BBIYMCIICHUS OOKOBOM M TMOJHOM
IIOBEPXHOCTEN TEJl BPALLICHUS.

Pemate crepeomerpuueckue
3a7a4M, CBS3aHHBIE C  TEJIAMHU

BpalllCHUS, HaxXO0XXJICHUEM
Iomaad OOKOBOM M  MOJIHOU
MMOBEPXHOCTH, MIOCTPOCHUEM
CCUCHUI.

Hcnonb30BaTh npu penieHun
3a/1a4 IaHUMeTprudeckue GakTol U
METO/IBL.

CpaBHHBATH u
AHAIIM3UPOBATh  YTBEPXKACHUS C
LEJbI0  BBIABICHUS  JIOTUYECKHU
KOPPEKTHBIX W HEKOPPEKTHBIX

pacCyX ICHUM.
AHaIA3UPOBAThH 51
MO/JIEIINPOBATH Ha A3BIKE

F€OMETPUM pEAJbHbIE CUTYalNH,
CBSA3aHHbIC C KOHYCOM U
HWIAHAPOM.

HccnenoBath 1NOCTPOEHHBIE
MOJENIM, B TOM 4YHCIE HU C

UCIIOJIb30BaHUEM anrmapara
anreOpsl.

AxTyanu3upoBaTh (DaKThl U
METO/TBI TUTAHUMETPHH,

pENEeBaHTHBIE TEME, NPOBOIUTH
aHaJIOTHH.

CBobonHO ONEPUPOBATH
NOHATUSIMU: cdepa U 1ap, LEHTP,
paauyc, AuameTp chepsl 1 mapa.

Hccnenosath B3aMMHOE
PacCIOIOKEHHE chepsl u
IIJIOCKOCTH.

dopMyIUpPOBaTH
OIIPELICIICHUE KacaTeJIbHOMN
MJIOCKOCTH K cepe.

JIoka3pIBaTb  TEOPEMBI O
CBOICTBE M MPU3HAKE KACATEIbHOU
IIJIOCKOCTH.
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BeiBogutes  Qopmyny  ans
BBIYHCIICHUS  IUIOmanu  cdepol
yepes3 paauyc chephl.

Pemars crepeomerpuyeckue
3a/laud, CBs3aHHbIE CcO cdepol u
miapoM, HaXOXKJIECHUEM IUIOIAIu
chepbl U €€ vacTel, MoCTpOECHUEM
CEUEeHHI cdepbl U 1mapa.

AHanu3upoBaTh u
MOJIETUPOBATh Ha SI3BIKE
r€OMETPUU pealibHble CUTYyalluH,
CBSI3aHHBIC C IIAPOM U Chepoii.

Pemars mpocteie 3amauu, B

KOTOPBIX burypupyoT
KOMOWHAIIMKA TeJd BpAIICHHUS W
MHOTOTPaHHHUKOB.

Hcnonp30BaTh Npu pelIeHAN
3aja4, CBSI3aHHBIX CO cQepodl Hu
IapoM, TUIAHUMETPUYECKHUE (PaKThI
Y METOJIbI.

Pemarb crepeomerpuueckue
3aauM, CBSI3aHHbIE C TeJlaMHU
BpallleHUs, IOCTPOCHUEM CEYEHUN
TEJl BpALLEHUS, C KOMOMHALUAMU
TEJ BPALLEHN U MHOTOIPAHHHUKOB.

[IpoBoauth JIOTUYECKHU
KOPPEKTHBIE JIOKa3aTeJIbHbIC
pacCykJIeHus  0Opu  PEHIEHUH
F€OMETPUYECKHUX 3aj1ad,
CBSI3aHHBIX c
MEPIEHANKYIIPHOCTHIO
TIOCKOCTEM.

AHaIA3UPOBATH 17}
MOJIETTUPOBATH Ha A3BIKE

F€OMETPUU pEaAJbHBIE CUTYalHH,

CBSI3aHHBIE C MHOTOT'PAHHUKAMM.
HccnenoBate MOCTpOCHHBIE

MOJEI, B TOM 4YHCIE U C

HCITOIb30BaHUEM arrapara
anreOphl.

CBoOoaHoO ONEepUpPOBATh
MIOHATHAMH: 00BEM Tea, IIIOIAIb
MOBEPXHOCTH.

D@opMyJIMPOBATH OCHOBHBIE
CBOMCcTBa 00BEMOB.
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Jloka3piBaTh TEOpEMBI: 00
00béMe muIMHApPA, 00 o00BEME
KOHYyca.

BeBoguts  dopmMynsl IS
BBIYUCJICHUS O00BbEMa yCEYEHHOTO
KOHYyca.

HccnenoBath IOCTPOCHHBIE
MOJENM, B TOM 4YHCIE€ U C

UCIIOJIb30BaHUEM amnmapara
anreOphl.

3HaTh BO3MOKHOCTH
peuieHus 3ajad  Ha IOCTPOEHHE
HUPKYJIEM W JIMHEWKOH, O
KJIACCUYECKHUX HEpa3peInMbIX
3a/1ayax.

CBoOoaHO ONEepUPOBAThH

MOHSATUSIMU: IIAPOBOM  CETMEHT,
IapOBOM CIIOW, IIAPOBOW CEKTOD,
OCHOBaHHWE U BBICOTA CErMEHTA,
OCHOBaHHWE U BBICOTA IIAPOBOTO
CJIOS.

BoiBogutes  opMynsl A
HAXOXJEHUS O00BEMOB IIAPOBOTO
CErMEHTa, IIAPOBOTO  CEKTOpa,
TJIOIAIA CEPHI.

Jloka3siBaTh TeOpeMy 00
o0BEMe mapa.

Pemars crepeomerpuyeckue
3aJla4d, CBS3aHHBIE C OOBEMOM

niapa, 1apOBOI0 CerMeHTa,
IIAPOBOTO  CEKTOpa,  IUIOIIAJIbIO
cdepsl.

CpaBHUBATH u

aHAJIM3UPOBATh  YTBEPKACHUS C
LEIbI0  BBISABICHUS  JIOTHUECKH
KOPPEKTHBIX W  HEKOPPEKTHBIX

pacCykJICHUM.
AHaIU3UPOBAThH u
MOJENINPOBATh Ha A3bIKE

T€OMETPUU pEalbHbIC CUTYaIUH,
CBS3aHHBIE C O00BEMOM Iapa,
[IAPOBOTO CETMEHTA, IIIapOBOTO
CErMEHTA, IJI0IIA/IbI0 CPEpBHI.
CBoOoaHo ONepUpoOBaTh
MOHATHEM: NOIOOHBIE TEjla B
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IIPOCTPAHCTBE.

Beruncnars 00bEMBI TEN C
IIOMOILBIO OIPELIEIIEHHOTO
VHTETpAJIA.

Pemate crepeomerpuueckue
3a71a4u, CBSI3aHHBIC c
COOTHOUIECHUSIMH MEXKITY
IUIOAJIMU  T[IOBEPXHOCTEU U
00BpéMaMH ITONOOHBIX TEI.

IIpoBoauTh JIOTUYECKU
KOPPEKTHBIE JOKa3aTeJIbHbIE
pacCyXJleHHs  0IpH  PELIECHUHU
re€OMETPUIECKUX 3azad,
CBSA3aHHBIX C BBIYHCIIEHUEM
O0OBEMOB Tel €  IOMOIIBIO
OIIPENEIEHHOIO UHTETpaJIa,
HaXO0KJIECHUEM COOTHOILICHHUS

MEXy TUIONIA/ISIMU TMOBEPXHOCTEN
1 00bEMaMU MOJJOOHBIX TE.

AHaIA3UPOBATH 151
MOJIENTUPOBATh Ha S3BIKE
r€OMETPUU peallbHble CUTYyalluH,
CBA3aHHBIE ¢  OOBEMaMU W
MOBEPXHOCTSIMU TeN, Ha
JI0OKa3aTEIbCTBO M HA HAXOXKJICHHE
r€OMETPUYECKUX BEJINYHH.

Pemate crepeomerpuueckue

3agadun Ha J0Ka3aTCJIbCTBO
MaTEMaTHYCCKHUX OTHOIHGHHfl,
HaxXO0XICHHUEC IrCOMCTPHUICCKUX

BEJUYMH (IUIMH, YTJIOB, IJIOIIAJEH,
00BEMOB).

Hcnonb30BaTh Npu pelICHUN
CTEPEOMETPUUYECKUX 3a1a4
IUIaHUMETpUYeckue  QaxkTel U
METOJIBI.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyX IeHus  NpU  PELICHUU
CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKHX 3a]1a4.

CpaBHHBATH u
aHaJIN3UPOBATH peabHbIe
CUTyaluu u BBISIBJISTH

BO3MOKHOCTh €€ MOJEIUPOBAHUS

56




Ha SA3BIKC I'COMCTPHUHU.

MopenupoBate  peanbHYIO
CUTYyallMIO Ha SI3bIKE TE€OMETPHUH U
UCCIIEN0BATh IIOCTPOCHHBIE
MOJENH, B TOM 4YHCIE MU C
UCIIOJIb30BAaHUEM arrapara
anreOpsbl.

Hcnons3oBath

KOMIIBIOTCPHBIC IIPpOrpaMMBbI IIPpH
PCUICHUU 3a1a4.

HonyanL MpCaACTaBJICHUC O
I'COMCTPHUHU KaK O paBBHBaIOHleﬁCﬂ

HayKe, HCCIIENYIOIIEH
OKpPYKarlMi MHUp, CBA3aHHOM C
peabHBIMU 0o0beKTaMU,

IIOMOTAIOIIEN PEIIUTh pEAJbHbIC
JKU3HEHHBIE CHUTyallud O pOJIH
CTEpPEOMETPUHN B pa3BUTHH
COBPEMEHHBIX  HMH)KECHEPHBIX W
KOMIIbIOTEPHBIX TEXHOJIOTHH.

BEPOATHOCTDb U CTATUCTHUKA

Hcnonb3oBaTh AMarpammel
Diilepa U BepOabHOE OMHMCAHUE
coObITHI npu BBITIOJTHEHU U
orieparuii HaJ COOBITUSMHU.

OuenuBath W3MEHEHUE
BEPOATHOCTEW COOBITHI MO Mepe
HACTYTUICHUS JPYTUX COOBITHIA B
CIIyYaliHOM OIIBITE.

Pemars 3agaun, B TOM 4nciie
c HCMOJIb30BaHUEM JiepeBa
cllyyallHOro  ombiTa,  Gopmyi
CJIOKEHUS u YMHOXEHUS
BEPOSTHOCTEM.

DopMyIUpOBaTH 151
JIOKa3bIBaTh KOMOWHATOpPHBIE
(bakThl.

Hcnons3oBaTh
YMHOXEHUSI,
KOMOWHATOpHBIE  (OPMYJIBI IS
MIEPEUUCIICHUSA AJIEMEHTOB
pa3IUYHBIX MHOXECTB, B TOM
YHUCJIE 3JIEMEHTAPHBIX COOBITHI B
CIIyYaliHOM OIIBITE.

[Tonp3oBaThCs GopMysIon H

IIPaBUIIO
W3y4YECHHBIC

ITomnora
MPOJIEMOHCTPUPOBAHHBIX
3HAHUU 151 YMEHUE
MIPUMECHSTh 1704 npu
BBITIOJIHCHUN TPAKTUYECKHUX
3ajad. Brimonnenue
MPAKTUYECKUX  3adady B
COOTBETCTBUHU C 3aJIaHUCM.

IIpoBenenu
e YCTHBIX
OIIPOCOB,
MUCbMEHHBIX
KOHTPOJIbHBIX
pabor.
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TpeyrojbHukoM  [lackams st
ONPEAECTICHHS YUCIIa COUYCTAHUMN.

[IpumensTh bopmyy
OuHOMa Herorona TSt
npeoOpa3oBaHUsl BEIPAKCHUH.

Pa36uBath CJIOKHBIE
DKCIEPUMEHTBl  HA  OTAEJIbHBIC
VCIIBITAHUS.

Pemlarp 3amaum Ha TOMCK
BEPOSITHOCTEH COOBITUM B Ccepuu
WCIIBITAHUM J10 TIEPBOTO yCcIexa u B
cepusix ucnelTanui beprymm, a
TaKkK€ B OIBITaX CO CIyYallHBIM

BEIOOpPOM u3 KOHEUHOU
COBOKYITHOCTH C HCIOJIb30BAaHUEM
KOMOHMHATOPHBIX dakToB u
dopMyn, B TOM dHCIE B XOJe
PaKTUYECKON paboThI C
IpUMEHEHUEM CTaHIapPTHBIX
GyHKUUH.

OcBauBaTh HOHSITHSL:
cilydaiiHas BEJIMYMHA,
pacnpeeseHue, Tabauua
pacnpezeneHus, auarpamma
pacnpeeseHus.

Haxomute 3HaYeHus CyMMmbl
U T[POU3BEICHHUS  CIy4alHBIX
BEJINYMH.

Crpounts OMHapHBIE
pacmpelneneHuss IO ONKMCAHUIO
COOBITHI B CIIy4ailHBIX OTIBITaX.

Crpoutp u© pacro3HaBaTh
reOMETPUYECKOe U OMHOMUAIIbHOE

pacnpeaeaeHus.

Pematp 3aja4u Ha
BBIUHCIICHUE MaTEMaTHU4YECKOr O
OXKHUAHUS.

Crpoutsb COBMECTHBIC
pacrnpeeseHus.

N3yuars CBOMCTBA

MaTEeMaTHYECKOr0 OKHIaHMUS.
Pemars 3amaum ¢ moMouniepro
W3YUYCHHBIX CBOWCTB.
[Io wu3ydenHsIM (opmyiiam
HaXOJUTh MaTeMaTHYECKHE
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OKHMJIaHWS CIIy4ailHbIX BEJINYMH,
UMEIOIUX  TEOMETPUYECKOE U
OMHOMHAJILHOE PacCIpeeIICHHUS.

OcBauBatb MTOHSTUSA:
JTUCTIEPCHS, CTaHJAapTHOE
OTKJIOHEHUE CIlly4anHoOu
BCJTUYHHBI.

Haxonute gucnepcuto 1o
pacrnpeneneHuIo.

N3yuars CBOMCTBA
JUCTIEPCHH.

[To wu3ydenHsiM (opmyiam
HAXOJIUTh JUCIIEPCHUIO

OMHOMMAIILHOTO pacTpe/eieHus, B
TOM YHCIIE B XOJI€ MPAKTHYECKOU

paboTHhL.

Pa3bupate jno0KazaTenncTBa
TEOPEM.

OcBauBarb BBIOOPOYHBIN

METO/]I UCCICAOBAHUI, B TOM YHCJIC
B XOJI€ TPAKTUYECKON pabOTHI.
OcBauBaTh MOHSITHUSL:
reHepasbHas COBOKYMHOCTb,
BBIOOpKA, BBIOOPOYHOE CpeIHEe U
BBIOOPOYHAS TUCTIEPCHSL.
Beruncnsate  BBIOOpOYHBIE
XapaKTepPUCTUKN M HA MX OCHOBE
OLIEHUBATh XapaKTEPUCTUKU
reHEPAIBHON COBOKYITHOCTH.
OcBauBatb TIOHSITHUSA:
CTaTUCTUYECKas TUIIOTE3a.
OuenuBatb BEPOATHOCTH
COOBITHI u IIPOBEPSATH
MPOCTEUIIINE THIMOTE3bl Ha OCHOBE
BBIOOPOYHBIX  JIAaHHBIX, B TOM
yuclie B XOJ€ IPAKTUYECKOM

paboTHI.
3HAKOMUTBCA  TOHATHSMU:
HEIPEPBhIBHAS Ciay4yanHas
BEJIMYMHA, HEIIPEPBIBHOE
pacrpeneneHue, byHKUIHS
IIJIOTHOCTHU BEPOSITHOCTH.
Haxonute BEPOSTHOCTHU

cOOBITUM 1O JaHHOM (yHKUMH
MJIOTHOCTH.
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3HAKOMUTHCSA C ITOHATHSIMU:
MOKA3aTeIbHOE  PACIpENEIICHUE,
HOPMAJIBHOE pacipeeICHHUE.

Boinenate 1no  onmcaHUIO

CIly4YalHbIe BEJIMYUHBI,
pacnpeneicHHbIe 1o
[I0Ka3aTeJIbHOMY  3aKOHYy,  IIO

HOPMAJIBHOMY 3aKOHY.

Pa36upates mpumepsl 3ajad,
MNPUBOJSAIIMX K TI0KA3aTeIbHOMY
pacnpeiesiCHUI0 U K HOPMaJIbHOMY
pacIpeieICHUIO.

Boinenate 1mo  onMcaHUIO
CIIy4allHOrO OIbITa  BEJIWYHHBI,
pacnpeneneHHbIe o 3aKOHY
IlyaccoHna.

Pemiate 3a1a4u, B TOM 4MClie
B XOJl¢ MPaKTUYECKOW paboThl C

IPUMEHEHUEM CTaHJapTHBIX
GYHKINNA S7CKTPOHHBIX TaOJIHII.

OcBauBath TIOHSITHS:
KOBapHarus, Kod(ppunreHT
KOPPEJISIIHH, JVMHEWHAS
3aBHCHUMOCTb.

OueHnBaTh XapakTep CBS3U
MEXAY CIIy4ailHbIMHM BEJIMYMHAMU,
UCXOJs W3 IPUPOABl JAHHBIX U
BBIYMCIIEHHBIX XapaKTEPUCTHK.

Hcnonp3oBaTte  Auarpammel

paccenBaHus JUISIN300pa’KEeHUS
COBMECTHOTO pacceuBaHus
JAHHBIX.

Haxonute ko3 uimeHTs!
OCH JuarpamMmbl, BTOM 4YHUCIIE B
XO0Zle TMPaKTUYECKOM paboThl ¢
IPUMEHEHUEM CTaHIapTHBIX

byHKIUH.
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