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1. O0mas xapakrepucTuka pado4eii nporpaMmMbl y4eOHOM IMCHMILINHBI
1.1. MecTo y4eOHOM TUCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHOM
o0pa3oBaTeJIbHOM POrPaMMBbI

VYuebnas nmuctummHa [IJ[.01 Maremaruka pa3paboTaHa Ha OCHOBE
TpeboBanuii, cootBercTBytonUx ®I'OC COO, ®I'OC CIIO mno crneunaiabHOCTH
CIIO 15.02.16 TexHonoruss MaUIMHOCTPOCHHUS W TOJIOXKEHHH (eaepanbHOl
OCHOBHO# 00611eo0pazoBatenbHoil nporpammbl COO (manee — DOII COO), a
TaK)Ke C y4eToM rnonyyaeMon crienuansHoctu CIIO.

B cootBeTcTtBUM ¢ ®I'OC COO yuebnas nucuumivna [17].01 Martemartuka
BXOJIUT B MPEIMETHYIO 00JacTh 00I1e00pa30BaTENbHOW MOATOTOBKUU SIBISETCS
oOsi3atenbHOM Ui u3ydeHus. YueOHas gucumruimda [1J[.01 Maremartuka
U3ydyaeTrcsi Ha YriyOJIeHHOM YpoBHE (uisi MpOQWIbHOM JIUCUMUIIMHBI -
«MareMatuka).

PabGouas mporpamma obiieo06pa3zoBarenbHoi yueOHou auciuriunbl [171.01
MaremaTuka  SBIIETCS  COCTaBHOM  YacThlO  MPOTPAMMHO-METOJANYECKOIO
conpoBoxnenus OIl CIIO wna 06a3e ocHOBHOro oOmero oOpa3oBaHusi C
noiyyenueM COOQO, peanusyemoii B [lonurexunueckom komiemxe bI'TY.

1.2.1lesb ¥ NJIAHMPYeMBbIe pPe3yJabTATHI 0CBOEHHUA Y4eOHOM TMCUMIINHBI:

Nzyuenne yuebnoit aucuurmuabl [1/].01 MaTtematuka Ha ypoBHE CPEIHETO
oO1rero 00pa3oBaHMs HAMPABIEHO HA IOCTHXKEHHUE CIEAYIOIIMNX HEeei:

dbopMHpoBaHUE HEHTPAIBHBIX MATEMATUYECKUX MOHITHH (YKCII0, BEIMYMHA,
reoMeTpuieckass (Qurypa, NepeMeHHasi, BEpOSTHOCTb, (DYHKIIMS, MPOU3BOIHAS,
UHTEerpan),  o0ecleynBalIIMX  NPEEeMCTBEHHOCTh UM MEPCHEKTUBHOCTD
MaTEMaTUYECKOTr0 00pa30BaHUs 00yUYaIOIUXCS;

NOJABEAECHUE YYalluXCcsi Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAaHHIO
B3aMMOCBS3M MAaTEMAaTHUKUA U OKPY’KAIOIIEr0 MUpa, NOHMMAHUIO MAaTEMATUKH Kak
Y4acTH OOIIeH KyJIbTyphl 4YeIOBEYECTRA;

pa3BUTHE HHTEIJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEW YyYalluxcs,
MO3HABATEJIbHOM  AaKTUBHOCTH, MCCJIEAOBATEICKUX YMEHHUI, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUCHUIO MATEMATUKHU;

dbopmupoBanue GyHKIMOHATHLHOM MAaTEeMAaTHUYECKOW TIPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMAaTHUYECKUE ACHEKThl B PEAJbHBIX >KU3HEHHBIX CUTYyalUsIX U
OpU M3yYEHUM JAPYTUX YUEOHBIX MPEIMETOB, NPOSBICHHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEH, (OopMynHpoBaTh UX Ha S3bIKE MaTEeMaTHUKH M CO3/1aBaTh
MAaTEMaTHYECKUE MOJICNIH, IIPUMEHATh OCBOCHHBIM MAaTEMAaTUUYECKUW armapar JJjis
pEeLICHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, UHTEPIPETUPOBATh U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI.

B pamkax ocBoeHusI MporpaMMbl y4eOHON JUCHMIUIUHBI Y OOydYaroIMIMXCS
dopmMupyrotcst o01IMe KOMIETEHINH:

Kon HanMmeHnoBaHHe 00IIIMX KOMIIETeHIIU I

OK'1 Bre16upath criocoOsI pemeHus 3a1a4 npodecCHOHaTbHON NS TEIbHOCTH
MIPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2 Hcnonb3oBaTh  COBpEMEHHBIE  CPEACTBA  MOMCKA, AaHaluW3a U

UMHTEpHpeTauun UHPOpMaluU, U UH()OPMALIMOHHBIE TEXHOJIOTHUU IS
BBINIOJIHEHUS 3a/1a4 MPO(ECCUOHAIIBHON JIESITEIbHOCTH .

OK 3 [InanupoBaTh W peann30BbIBATH COOCTBEHHOE MNPO(PECCHOHATBLHOE U
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JUYHOCTHOE Pa3BUTHE MPEANPHUHUMATEIBCKYIO JCATEIBHOCTh B
npodeccuoHanbHOM cdepe, HUCMONIb30BaTh 3HAHUS MO (HUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIUSIX.

OK 4 OddekTuBHO B3aMMOJACHCTBOBATH U paboTaTh B KOJUIGKTUBE U
KOMaH/I€e.
OK 5 OcymiecTBiaATh yCTHYHO M INHCBMEHHYK0 KOMMYHHUKAlMIO Ha

rocynapctseHHom  saA3blke  Poccuiickon  ®epepauuu ¢ y4eTOM
O0COOEHHOCTEN COLMAIBHOIO M KYJIbTYPHOI'O KOHTEKCTA.

OK 6 [IposABIATH IpakIaHCKO-IIATPUOTUYECKYIO TIO3ULIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IOBEJICHNE Ha OCHOBE TPAJULIMOHHBIX OOILIEYETOBEUECKUX
LEHHOCTEN, B TOM YHCJIE C YYETOM FapMOHHU3alUN MEKHAIMOHAIbHBIX

U MEXpPEJIUTMO3HbIX  OTHOIICHUH, OPUMEHSATh  CTAaHJAPTHI
AHTUKOPPYHIIMOHHOTO MMOBEICHUS.
OK 7 CopeiicTBOBaTh COXpPaHEHUIO OKpY’Karonien Cpenbl,

pecypcocOepexeHno, NMPUMEHSATh 3HaHUS 00 W3MEHEHWU KIHUMarTa,
IPUHITUIIBI O€PEKITUBOTO MPOU3BOJICTBA, d(PGHEKTUBHO NIEMCTBOBATH B
YPE3BBIYANHBIX CUTYAILUSIX.

OK 8 Hcnonb3oBaTh cpenactBa (U3MYECKOW KYJIBTYpPbl JIJISi COXPAHEHUS U
YKpEIJIEHUsI 30pOBbs B Mpoliecce Npo(ecCnOHANBbHON 1eATEIbHOCTH U
noJIIep>KaHusi HEOOXOJUMOT0 YPOBHS (DU3UUECKOM MOJTOTOBICHHOCTH.

OK 9 [Tonp30BaThCA npodeccuoHabHON JIOKyMEHTaILIUEN Ha
rOCYJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

141 HpO(l)GCCI/IOHaJ]LHLIG KOMIICTCHIIN U

Kon HauMeHoBaHMe BHIAOB [IeATEJBHOCTH H TMPOPecCHOHATBHBIX
KOMIIETEH LM H

B/I 1. Pa3paboTka TEXHOJOTHMYECKUX IIPOIIECCOB M3TOTOBJICHUS JeTajei
MalluH

IIK 1.5 BreIonHATE  pacueTbl  MapaMeTpoB  MEXaHHMYECKOW  00paboTKu

U3TOTOBJICHUS JI€TAJIEH MAlllMH, B TOM YHCJIE C IIPUMEHEHUEM CUCTEM
ABTOMATU3UPOBAHHOT'O NMPOECKTUPOBAHUS

B/1 5. Opranuzanus padboT MO pean3alid TEXHOJOTHUYECKUX TPOIIECCOB B
MaIMHOCTPOUTEIIBHOM MPOU3BOJICTBE

[1IK 5.2 CompoBoXaaTh ~ MOATOTOBKY  (PMHAHCOBBIX  JIOKYMEHTOB  TIO
OPOU3BOACTBY M peaM3alUd MPOAYKIUHA MAIIUHOCTPOUTEIHHOTO
IPOU3BOJICTBA, MaTepUabHO-TEXHUUECKOMY o0ecre4eHunIo

ACATCIbHOCTHU ITOAPA3ACIICHUA

Komnereniuu, copmupoBaHHbie  OOyYaIOIMIUMUCS TPUH  H3YUYCHHH
JTUCHUIUIMHBI o01eo0pazoBatenbHoro nukia [1J1.01 MaremaTtuka, yriayOastoTcs u
paclIMpsItoTCss B MpollecCe H3YyYCHHUS JUCHUIUIMH  OOIeTyMaHUTapHOTO,
o0menpoecCHOHAIBHOTO  IMKJIAa, a  TaKkKe  OTACHBHBIX  JUCIHIUIAH
npodeccuonansabix Moayieit OITOIT CIIO.

Pe3yiabTaTaMu  OCBOEGHHSI  NPOrpaMMbl  VUEOHO#H  AMCIHUILIHHDI
SABJISTIOTCS :

Juunocmmusie pesyromamot

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUSA MPOTpaMMbl y4eOHOro IpeaMeTa
«MaTtemaTrKa» XapaKTepHU3YIOTCS:




I'paxxnaHckoe BOCIIUTaHUE:

c()OPMHUPOBAHHOCTBIO  TPAXKJAHCKOW  MO3MLIMH  OOydYaromierocss  Kak
AKTUBHOI'O M OTBETCTBEHHOT'O WIEHA POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTe€MaTUYeCKUX OCHOBaX (DYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaxIaHCcKoro oOmecTBa (BBIOOPBI, ONPOCHl WU Mp.), YMEHHEM
B3aMMOJICMCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUH C UX
(YHKUUSAMH U Ha3HAYEHHEM.

[TaTproTryeckoe BOCIUTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON T'PaKIAHCKON HUJIEHTUYHOCTHU, YBAXKECHHUS
K IIPOLJIOMY ¥ HACTOAIIEMY POCCHMCKON MaTEMATUKH, HEHHOCTHBIM OTHOLIEHUEM
K JOCTH)KEHUSIM POCCHUHCKMX MAaTEMAaTHKOB M POCCHUKWCKON MaTeMaTUYECKOU
IIKOJIbI, K HWCIIOJB30BAaHUIO ATUX JOCTUKEHUN B JPYTMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYAsl ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj;ad, pelIeHn, paccyXIeHul;
BOCIIPUMMUHNBOCTBIO K MAaTEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI MPUMEHSATH MaTeMaTHYEeCKHWE 3HAHUS B
MHTEepecax 370pOBOro u 06e30macHoro odpasa KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (37I0pPOBOE€ MUTaHHE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHI U
OTJbIXa, PETyNIsApHas PU3NYECKast AKTUBHOCTH); (PU3NIECKOTO COBEPIICHCTBOBAHMS
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOUS; HHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JESITENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymeil mnpodeccud U peaau30BbIBATh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTreéMaTH4ecKoMy 0Opa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIICHUHU NMPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOW HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO JKOJIOTHYECKOW KYJIBTYphl, MOHUMAHUEM BIIHSHUS
COLIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE NPUPOJHOM M COLMAIBLHOMN
Cpelpl, OCO3HaHHEM TJ00aJbHOrO  XapakTepa SKOJIOTMYECKHX MpolJieMm;
OpHEHTAallME HA NPUMEHEHHWE MAaTEMATHYECKUX 3HAHWUW Ui pPELICHUs 3a1ady B
o0JlacTU OKpYy)Karolllel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLIEHKH UX
BO3MOXHBIX MTOCTIEICTBUN JIJI1 OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOTO ITO3HAHUA:

c(OpMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM U  OOIIECTBEHHOM MPAaKTUKH, [MOHUMAaHUEM
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MaTeMaTU4YeCKOM HayKu Kak c(epbl YeIOBEYECKOM JESITEIIbHOCTH, ATamoB €€
pPa3BUTUA M 3HAYMMOCTU [UJIi Pa3BUTUS IMBWIM3AIUU, OBJIAJICHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEICTBOM TMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYIO M HCCIIEA0BATEIbCKYIO JNESITEIBHOCTh
WHIUBUIYATLHO U B TPYTIIIE.

Memanpeomemmuwie pezyiomamal

MertanpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTo MpeaMeTa
«MartemaTtuka XapaKTepU3yIOTCs OBJIQJICHUEM YHUBEPCaAIbHBIMU
MMO3HABATEIBHBIMU  JICHCTBUSMH,  YHHBEPCATbHBIMH  KOMMYHHUKATHBHBIMH
JEHCTBUSMHU, YHUBEPCATBHBIMU PETYISITABHBIMU JICHCTBUSMHU.

1)  VYuuBepcaibHble  TIO3HABaTEIbHBIE  JICUCTBUA,  OOECTICUMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX IMPOIECCOB OOYy4YaArONIUXCS (OCBOEHHUE
METOJOB  TO3HAHUSI  OKPYXKAIOIIEro  MHUpa; NPUMEHEHHE  JIOTHYECKUX,
UCCJIEI0BATEIBCKUX Olepalnii, yMeHut pabortatk ¢ uHpopMaIiuei).

ba3zoBbie nornueckue qeHCTBUS:

BBISBJISATh M XapaKTEPHU30BaTh CYIIECTBCHHBIC NMPH3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXKIYy TOHITHAMHU; (OPMYIHPOBATH
oTpeieSIeHUsI TIOHSTHI; YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUH,
OCHOBaHUS 711 0000IIEHUSI M CPABHEHUS, KPUTEPUH MPOBOMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh W  NpeoOpa3oBBIBaTh  CYXKICHUS:
yTBEpJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIEC, YACTHBIE U OOIIKE; YCIOBHBIE,

BBISIBJISITh ~ MaT€MaTUYeCKHe  3aKOHOMEPHOCTH, B3aHMOCBSI3M |
npoTuBopeunst B (akTax, JAaHHBIX, HAONIOACHUSX W YTBEPKACHUSIX; Mpejararhb
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIL;

JienaTth BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOATENLHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
yTBEpXKJIEHUN (MpsIMble W OT TMPOTHUBHOIO), BBICTPAWBATh AaAPTyMEHTAIIHIO,
PUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CHOCO0 peleHus y4deOHOM 3amayu (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HauOoJee MOAXONAIUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTenbCKUE IEUCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKANA HHCTPYMEHT ITO3HAHUS;
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodiIemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIMI0, MHEHUE;

IPOBOJANTH CAMOCTOSTEIFHO CTUIAHUPOBAHHBIN YKCIIEPUMEHT, CCIICIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTENW MAaTeMAaTH4YeCKOro 0ObeKTa, SIBJIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITEIbHO (popMynHpoBaTh 00O0OIIEHHSI W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO  HAOJIOJCHUS, HCCIECIOBAHUS, OLICHUBATh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIeCcca, a TaKKe BBIIBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.
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¢ uHdopmanuei:

BBISBJIATH AeUIIATHI MHGOPMAITNH, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1auu;

BBIOMpATh WH()OPMAITHIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAIN3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WHPOPMAIHMIO PA3TUYHBIX BHIOB H
dbopm npencTaBIeHUs;

CTPYKTYPHPOBaTh MHPOPMAIIHMIO, NMPEACTABIATh €€ B Pa3IUYHBIX (opMaXx,
WTIOCTPUPOBATh Tpaduuecky;

OIICHHBATh HaJEKHOCTD uHbopmauu 1o CaMOCTOSTEIIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuBepcaJbHbIE = KOMMYHHKATHUBHBIE  JIEHCTBUSA, OOECIECYMBAIOT
c(hOpPMHPOBAHHOCTH COIMATBHBIX HABBIKOB O0yUYaOIIUXCSI.

O6mienue:

BOCIIPUHHUMATh ¥ (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBHH C YCJIOBHSIMHU
U IeIsIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTaX, JIaBaTh TMOSCHCHHS IO XOAY PEIICHHUS 3a/auH,
KOMMEHTHPOBATh MOJyYCHHBIN pPe3yJIbTaT;

B X0JI¢ OOCYXKJCHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBI,
npoOJIeMBl, pelacMOi 3a/aud, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha ITOMCK
PEIICHMS; COIOCTABIATh CBOM CYXKICHHUS C CYXACHUSAMHU JAPYTMX YYaCTHHUKOB
nauanora, oOHapy»KMBaTh pa3liMyMe U CXOJCTBO IO3MIIMIA; B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3yIbTaThl PEIICHUS 3a/lauH, SKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa; CaMOCTOATENbHO BBIOMPATh (opMaT BBICTYIUIEHHS C YYETOM 3ajad
Npe3eHTAIlMN 1 0COOCHHOCTEN ayITUTOPHH.

CoTpyaHU4ECTBO:

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaIbHON
paboThl TpU pEIIeHHH YYEeOHBIX 3a/Jad; MNPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThl, pacmlpeneisTh
BUJIBI pabOT, JOrOBapHWBAaTHCs, OOCYXKIAaTh TMPOIECC W PpPe3yJbTaT padOTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TpymnmoBbIX (opmax paboTel (0OCyXIeHus, OOMEeH
MHEHUSMH, «MO3TOBBIE IMITYpPMBI» M T.I.); BBINOJHATH CBOI YacTh pabOTHI U
KOOPJIMHUPOBATh CBOW JECUCTBUS C JPYTMMH YICHAMH KOMAHJIbI; OIIEHUBATH
KaueCcTBO CBOETO BKJaJa B OOMIMUMPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

3) YHuBepcanbHbIe peryiasiTUBHBIE JNEUCTBUA, o0ecreYnBaroT
(dbopMHUpOBaHNE CMBICIIOBBIX YCTAHOBOK M YKM3HEHHBIX HABBIKOB JIMIYHOCTH.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PENICHUS 3aJa4u, BHIOUPATh CIIOCO0 PEIIeHUs C
Y49ETOM MMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOW MHPOpMAITUH.

CaMOKOHTpOJIB:

BJIAJ€Th HABbIKAMU  MO3HABATEJBHON  pedueKkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUUA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIANETh



crnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPElIeHUs
MaTeMaTHYECKOM 3aJa4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTHh KOPPEKTHUBBI B JACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HalJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa IeJId U YCIOBUSAM, OOBSICHITH
MIPUYMHBI TOCTHKECHUS WA HETOCTUKEHUS PE3YJbTaTOB AEATEIBHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IIpeomemmnuwie pezyiomamal

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHaIN3a»
Ha YpOBHE cpeqHero o6iiero oOpa3oBaHus JOHKHO oOecnevuBaTh JOCTHUXKEHHUE
CJIEIYIOUINX MPEIMETHBIX 00pa30BaTENbHbIX PE3YIbTATOB:

Uucna v BEIYUCIEHUS

CB0OOOIHO OmEpupOBaTh MOHATUSAMU: PALUOHAIBHOE YMCIO, OECKOHEUYHas
nepuoguveckass ApoOb, TMPOLEHTH; HUPPALMOHAIBHOE YHCIIO; MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOAYIb AEHCTBUTEIBHOTO YHUCIIA.

[IpuMeHsTs ApoOM W MPOIEHTH IS PEHICHUs TPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HU.

[TpumMeHsTh IPUOMMKEHHBIC BHIYUCIICHUS, NTPABUJIa OKPYIJICHUS, TPUKHUIKY
U OLIEHKY PE3YJbTaTa BBIYMCIICHUN.

CBoOOIHO omepupoBaTh MOHITHEM: CTENEHb C IEJNbIM IOKa3aTeseMm;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN IS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

CB0OOIHO ONEepUpPOBATH MOHATHEM: aPUPMETHUECKUN KOPEHb HATypalbHON
CTEIICHHU.

CBoOomHO  omepupoBaTh  MOHATHEM: CTENEHb C  palMOHAIbHBIM
IIOKA3aTeJIeM.

CBOOOIHO oOMEpUpOBaTh MOHATUAMH: JOTapudM dYHUCIA; TECATUYHBIC U
HaTypaJbHbIC JOTAPUPMBI.

CB0OOOIHO OmNEpUpPOBaTh MOHITHIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCIIOBOI'O apryMEHTA.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHEHHUS U HEPABEHCTBA

CB060OHO OTEepUpPOBAThH MOHATUSIMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS; PABHOCUJIbHBIE HEPABEHCTBA.

[IpuMeHsTh, pa3nuyHble METOAbl PELICHHUS] PAUOHAIBHBIX W JpPOOHO-
pallMOHANBHBIX YPAaBHEHHMM; NPUMEHATH METOJ HHTEPBAIOB U1 PELICHUS
HEPABEHCTB.

CB0OOHO oOmepupoBaTh MOHSATHSIMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOI;
MHOTOWICH C TeNbIMU KO3(PUIIMEHTaMH, KOPHHM MHOTOYICHA; TNPUMECHSTH
JIEJICHUE MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
ISl pELLICHUS 3a7a4.

CBoOOIHO oOmepupoBaTh MOHSTUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MATpHIA, OMNPEAECIUTENb MATPUUBl 2 X 2 W €ro TIeOMETPUYECKHU CMBICH;
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENss 2 X 2 JJIsi BBIYMCICHHS €ro 3HA4eHUs,
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OPUMEHATH ONPEACTUTENN s PEUICHUs CHUCTEMBbl JIMHEWHBIX YpaBHEHHIA,
MOJIETTUPOBATh PEaNbHbIE CUTYyallUd C IOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHU,
MCCIIEIOBATh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OINpeaeTIuTeNei,
UHTEPIPETUPOBATH MOJIYICHHBIN PE3yNbTaT.

Hcnonb3oBaTh CcBOWCTBA JEHCTBUM C KOpPHSAMHU i1 HpeoOpa3oBaHUs
BBIPAKCHUU.

BeImonHsaTh IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COIEPKAIINX CTEIICHH
C palMoOHaJIbHBIM TTOKA3aTEIIEM.

Hcnonb3oBaTh CBOICTBa JorapupMoB LISt npeoOpa3zoBaHus
Jorapu(MHUECKUX BBIPAKECHUH.

CB0OOHO OmepUpOBaTh MOHATHIMH: HppAMOHATbHBIC, MTOKA3aTEIbHBIC H
norapuMUUECKUE ypaBHEHUS; HAXOAUTh X PEIICHHUS C MTOMOIIBI0 PABHOCHIIBHBIX
NIePEX0I0B MU OCYIIECTBJISIS IPOBEPKY KOPHEHA.

[TpumeHATH OCHOBHBIC TPUTOHOMETPHUECKHE bopMyITBI IS
npeoOpazoBaHMs TPUTOHOMETPUIECKHUX BBIPAKCHHIA.

CB0OOOIHO oOmepupoBaTh TOHATHEM: TPHUTOHOMETPUUYECKOE YPABHECHHE;
NPUMEHATh  HEeoOXomumble  (GOpPMyNBI  JUIsi  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH.

MonenupoBarh peanbHBIE CHUTyallUM Ha S3bIKE anreOphl, COCTaBIAThH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO  3aJa4d,HCCIIEIOBATh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsbl.

OyHKIUHU U TpaduKu

CB000HO onepupoBaTh NOHATUAMU: QYHKIIHS, CIOCOOBI 3a1aHUsI (PYHKITUH;
B3aUMHO oOpaTHble (QYHKIUH, KOMIO3HWIMSA (GYyHKIUN; Tpaduk QyHKIINH,
BBITIOJHSATH AJIEMEHTApHbIE IPeoOpa3oBaHus rpa@uKoOB (HYHKIIHIA.

CB00OIHO OmnepupoBaTh MOHATHSIMHU: OOJACTh ONPEACIICHUS U MHOMXECTBO
3HauYeHUN DYHKIINH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CBOOOMHO oOmepupoBaTh TMOHATUSAMU: UYETHBIE W HEUETHBIE (QYHKIUH,
nepuoaudeckue QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIIUH, HaAuWOOJIbIlIee W HAWMCHbIIEe 3HaueHHWe (YHKIUU Ha
IPOMEKYTKE.

CB060OHO OneprpOBaTh MOHATHAMU: CTETIEHHAs (PYHKIUS ¢ HATypaJIbHBIM U
LENbIM TOKa3aTesneM, Irpa@uK CTENeHHONM (YHKUIMU C HAaTypajdbHBIM U LEJIBIM
nokaszatesieM; rpauk KOpHsS n-oil cTeneHu Kak (PyHKUHMU OOpaTHOW CTEHEHH C
HaTypaJIbHbIM ITOKa3aTeJIeM.

OnepupoBaTh NOHATUSMU: JIMHEWHAs, KBaJgpaTU4HAs WU APOOHO-THHEIHAs
(YHKIMH; BHITOTHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(PHUKOB.

CB0oOOHO OmepupoBaTh MOHATUSAMU: MOKa3aTelbHas W Jorapudmuueckas
(GyHKIMH, WX CBOWCTBAa W TpadUKH; HCIONb30BaTh MX TpaduKd ISl PELICHHS
YPaBHEHHM.

CB0OOHO omepupoBaTh MOHATUSAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpeeNeHNe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMEHTAa.

Hcnonp3zoBaTh rpaduku GYHKIOUA A0S  HCCIEIOBAaHUS MPOILECCOB |
3aBHCHMOCTEW MpU PEHICHUH 3a7ad U3 APYTUX yuyeOHBIX MPEIMETOB M PEabHOM
’KU3HU; BBIpAXaTh (pOpMyIamMu 3aBUCIMOCTH MEX]Ty BETUIMHAMHU.

Hauana maremaTudeckoro aHanmusa
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CB0OOIHO onepHpoBaTh MOHATUSAMH: apUPMETUUYECKass U TeoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMeTpudecKkas Mporpeccus; JMHEHHbIN U
AKCIIOHEHIMAIBHBIN POCT, POpMyJia CIOKHBIX MPOLEHTOB; UMETh MPECTABICHUE O
KOHCTaHTE €.

Hcnonp3oBaTh mporpeccu Uil pelIeHHs PEAbHBIX 3a1a4 NPHUKIaTHOTO

XapakTepa.
CBOOOIHO oOmNEepUpPOBaTh MOHATHUSAMHU: TOCIEAOBATEIBHOCTh, CIIOCOObI
3a/1aHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC

MOCJIEIOBATENBLHOCTH; IOHUMATh OCHOBBI 3apPOXKACHUS MAaTEMAaTUYECKOr0 aHaJIM3a
KaK aHann3a OECKOHEUHO MaJlbIX.

CB0OOHO oOmepupoBaTh TMOHATUSIMU: HENPEPHIBHbIE (QYHKIMH; TOUYKH
pa3psiBa rpaduka GyHKIUU; ACUMIITOTHI rpaduka PyHKIIUH.

CBoOOHO omepupoBaTh MOHATHEM: (PYHKIMS, HENpEpbIBHAs Ha OTPE3KE;
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKITUHN JJIs1 PEIICHUS 3a/1a4.

CBoOOHO oOMEpUpPOBaTH TMOHATUSAMH: TIepBas M BTOpas IPOU3BOIHBIC
dbyHKIMM, KacaTenbHas K rpaduky QyHKIIHUH.

Beruncnsath npou3BOIHBIE CYMMBI, MPOU3BEICHUSI, YACTHOTO U KOMITO3HUITUU
IBYX (YHKIIMI; 3HATh MPOU3BOAHBIC DJIEMEHTAPHBIX ()YHKIIHA.

Hcnonb3oBaTh reoMeTpuueckuii U (U3MUECKUN CMBICT MPOU3BOAHON IS
pelIeHus 3a1a4.

MHOXecTBa U JIOTHKA

CBoOOMHO  oOmepupoBaTh MOHSATUSMHU: MHOMXECTBO, OINEpAlMH  HaJ
MHOECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisi  ONKCAHUS
peaNbHBIX TMPOILECCOB W SBICHUN, MPHU PEIICHUU 3a/lad U3 JIPYyrux Yy4eOHBIX
IPEAMETOB.

CB0OOOIHO OIEepupoBaTh MOHATUSIMU: OIMpPEJCICHUE, TEOpEeMa, YpaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, TOKA3aTENLCTBO, PABHOCHIBHbBIC
YpaBHEHUS 1 HEPABEHCTBA.

Hucna 1 BEIYUCIIEHUS

CBOOOMHO oOmEepUpoBaTh TOHATUSIMHU: HATypalbHOE M IIEJI0€ YHUCIIO,
MHOXECTBA HATYPAJIbHBIX M LEIbIX YHUCEN; UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK naTypanbHbIX 4Mcel ISl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna.

CBOOOMHO oOMEpUPOBaTh MOHSATHEM OCTAaTKa IO MOJYJIO; 3aMUCHIBATH
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHUS.

CBOOOMHO OmMEepHpOBaTH MOHATUSAMH: KOMILIEKCHOE YHCJIO U MHOXKECTBO
KOMILUIEKCHBIX YHWCEJ; MPEJCTaBIATh KOMILJIEKCHBIE YMCIa B alreOpanveckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOITHATH apu(PMETHUECKHE OTNepaluu ¢ HUMHU U
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHEHHUS U HEPABEHCTBA

CB00OOHO OmepupoBaTh MOHATUSIMU: HpPPALMOHANIbHBIC, MOKA3aTebHbIE U
norapuMUYECKre HEPABEHCTBA; HAXOJWTh HX PEHIEHUS C  OMOIIbIO
PAaBHOCUJIBHBIX TIEPEXOJIOB.

OcyuiecTBisiTh OTOOp KOPHEH TPU PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHSI.
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CBOOOMHO OIEpPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO;
MPUMEHSATh  HeoOXomuMble  (OPMYJIBI I PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUICCKUX HEPABCHCTB.

CBOOOMHO OMEpHpPOBATH MOHATHUSIMH: CUCTEMa M COBOKYITHOCTh YPaBHEHUH
U HEPaBEHCTB, PAaBHOCWJIBHBIC CHCTEMBI W CHCTEMBI-CIICACTBHS; HAXOIUTh
pEeIICHUSI CHUCTEMbI M COBOKYIHOCTCH palMOHAIBHBIX, HWPPANUOHATIBHBIX,
MOKA3aTeJbHBIX U JOTapU(PMUYECKUX YPAaBHCHUH 1 HEPABEHCTB.

Pemath parmoHaIbHbIC, UppanroHaIbHbIC, MOKa3aTeNIbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPHUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiep Kalue MOIYJIU U TTapaMeTpPhI.

[TpumenHsaTs Tpaduaeckrue METOBI NI PEIICHHS YPaBHEHUN W HEPABCHCTB,
a TaKXe 3aJ71a4 ¢ mapaMeTpamu.

MonenupoBath peallbHbIE CHTyalldd Ha S3BbIKE ajareOphl, COCTaBIATH
BBIPQKCHUS, YPaBHCHHS, HEPABCHCTBA M WX CHCTEMBI 10 YCJIOBHIO 3aJ1a4H,
UCCIICIOBAaTh TIOCTPOCHHBIC MOJIENM C WCIIOJIb30BAaHUEM armapara aiareOphl,
MHTEPIIPETUPOBATH MOJTYyYCHHBIN pe3y/IbTarT.

®DyHKIUHU U TpaduKH

Ctpouth TpaduKkyd KOMIO3UIUK (PYHKIIUKA C TOMOIIBI0 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HMITUH JIBYX (DYHKIIHIA.

CtpouTh TreoMEeTpUYECKHE O00pa3bl YpaBHCHHUH M  HEPAaBCHCTB Ha
KOOPJUHATHOM TJIOCKOCTH.

CBOOOIHO oOmMEepUpoBaTh NOHATUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
byHKIMA.

[IpumensaTs QyHKIUU AJI8 MOJAETUPOBAHMS U MCCIENOBAaHUS PeaTbHBIX
IPOIIECCOB.

Hayana Mmarematuueckoro aHaiusa

Hcnonb3oBaTh  MPOM3BOAHYIO  JJII  HMCCIENOBaHUS  (PYHKIMM  Ha
MOHOTOHHOCTH M SKCTPEMYMBI.

HaxonuTe HamOomblliee ¥ HaMMEHbBIIEe 3HAYCHHS] (PYHKIIUU HEMPEpPhIBHON
Ha OTpE3Ke.

Hcnonb3oBaTh MPOU3BOAHYIO [JIsl HAXOXKIEHHUS HAWIYYIIEro PElIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COIMATBHO-DKOHOMUYECKHUX, 3aj]adax, s
OTIpEJICICHHs] CKOPOCTH W YCKOPEHHs Tpollecca, 3aJaHHOTO (QOpMYIION WiH
rpaduxom.

CBoOOmHO omepupoBaTh TMOHATUAMH: TIEPBOOOpa3Has, OIPeACIEHHbIN
WHTETpaj; HAXOAWTh IEPBOOOpA3HBIE JIIEMEHTAPHBIX (YHKIHMA W BBIYHCIATH
unrterpan no gpopmyne Hetotona — JleliOHuma.

HaxoauTs momaan miockux Guryp u 00bEMBI TN ¢ TOMOIIBIO HHTETPAIA.

NmeTrs mpeacTaBieHHE O MAaTEeMAaTHUYECKOM MOJICTUPOBAHUM HA TIPUMEpE
coctaBneHus qudPpepeHInanbHbIX YpaBHEHUH.

Pemate mpukiamHeie 3a1a4d, B TOM YHCIE COIHMAIBHO-D)KOHOMHUYECKOTO H
du3HIecKOro XapakTepa, CpeACTBAMU MATEMAaTHICCKOTO aHAIH3a.

OcBoeHue yuyeOHOTO Kkypca «l'eoMeTpus» Ha YpPOBHE CPEJIHEro OOIIero
o0pa30oBaHWs JIOJDKHO O0ECHeYMBaTh JOCTYIKEHUE CIECAYIOUIUX TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:
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CBOOOIHO oONEpUpPOBaTH OCHOBHBIMM MOHSTHSIMU CTEPEOMETPUH TpU
pelIeHnH 3a1a4 U POBEICHUY MAaTEMAaTHYECKUX PACCYKICHUM.

[IpyuMeHsATh aKCHOMBI CTEPEOMETPUU M CIEIACTBUS M3 HUX IPU pPEUICHUU
r€OMETPUYECKUX 3a/1a4.

KnaccuduuupoBaTe B3aMMHOE paCIOIOKEHUE NPSIMBIX B IPOCTPAHCTBE;
IJIOCKOCTEN B MPOCTPAHCTBE; MPSIMBIX U INIOCKOCTEN B IMPOCTPAHCTBE.

CBoOonHO  omepupoBaTh MOHATHSIMH, CBSI3aHHBIMH C  yIJIaMH B
MIPOCTPAHCTBE: MEXAY MPSMBIMU B IPOCTPAHCTBE; MEXKAY MPSAMOM U MIIOCKOCTBIO.

CB000HO onepupoBaTh NOHATUSIMH, CBI3aHHBIMA C MHOTOIPAaHHUKAMHU.

CBOOOIHO pacro3HaBaThb OCHOBHBbIE BHUJbl MHOTOIPAHHHUKOB (IIPU3Ma,
NUpaMKIa, MPSIMOYTOJIbHBIN Napasiiesienunen, Kyo).

KnaccudunmpoBate ~ MHOrorpaHHuUKHM,  BbIOMpas  OCHOBaHUSA s
KJaccuuKaImm.

CBoOOmHO  omepupoBaTh  MOHATUAMH, CBSI3aHHBIMH C  CEYECHUEM
MHOT'OTPaHHUKOB IIIOCKOCTBIO.

BoimosiHATh napajiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
NpOeKTUpOBaHUE (UTYp Ha TIUIOCKOCTb; BBIMOJHATH H300paxeHus ¢GuUryp Ha
IJIOCKOCTH.

Ctpouth Cce4eHHs] MHOTOIPAHHHUKOB Pa3IWYHBIMM METOJIaMH, BBIMOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBEpXY, COOKY, CHU3Y.

Beluncnare  miomaad  MOBEPXHOCTEM  MHOTOTPAaHHUKOB  (IIpU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJ C MPUMEHEHHEM (POPMYIL.

CB00OOIHO OmepupoBaTh MOHSATUSMU: CUMMETPHsI B NMPOCTPAHCTBE; LICHTP,
OCh U MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

CB0OOOIHO oOIEepUpOBaTh MOHITHUSIMHU, COOTBETCTBYIOUIUMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE.

BpInonHATh 1eHCTBUS HAll BEKTOPaAMU.

Pemlatp 3amaum Ha J0KAa3aTENbCTBO MAaTEMAaTUYECKUMX OTHOLIEHUM U
HAXOXJICHHE TIE€OMETPUYECKUX BEIUYUH, NPUMEHSSA W3BECTHBIE METOABI MIPH
pELIEHNH MaTEMaTUYECKHUX 3a/1a4 MOBBIILIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH.

[IpuMmeHATr mOpocTEHIIME MPOTPAMMHBIE  CPEICTBA M JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

N3Bnekats, mnpeoOpa3oBhIBATH M HMHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[IpuMeHsT, MOJNIydEeHHBIE 3HAHMS HA  MPAKTUKE: CpPaBHUBATh U
aHAJM3UPOBATH PEATIbHBIC CUTYaIllMH, IPUMEHSATh U3YUYEHHbIE TIOHITHUS B IpOLiecce
MIOMCKA PEIIECHUsI MaTEMaTUYeCKN C(HOPMYIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATH
peabHblE CUTyallud Ha SI3bIKE T'€OMETPUHU, MCCIEA0BATh NOCTPOEHHBIE MOJIEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MIPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUECKUX BEJIHUYHH.

Nmets mpenctaBieHus o0 OCHOBHBIX JTalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.

CB0OOIHO oOmNEepHpOBaTH MOHATUSAMHU, CBSI3AHHBIMU C LIMJIMHIPHYECKOH,
KOHHYECKOU U c(hepruyecKoil MOBEPXHOCTAMU; OOBSICHATH CIIOCOOBI MOTYyUYCHHUS.
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OnepupoBaTh MOHSATUSIMU, CBA3AHHBIMU C TEJIAMU BpalllCHUS: IUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom.

Pacnio3naBaTh Tena BpauieHus: (HWIMHAP, KOHYC, cdepa U 11ap) U OObACHATD
CIOCOOBI MOTYYEHUS TeJl BpalleHUS.

KnaccudunmpoBath B3aMHOE pacnoyioKeHUe chephl U MIIOCKOCTH.

BoluncnsaTh BETWYMHBI HJIEMEHTOB MHOTOIPAHHUKOB M T BpalleHUs;
00bEMBI M TUIOHIAM TIOBEPXHOCTEM MHOTOIPAHHUKOB U Tl BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

CB00OOHO OMEpUPOBATH MOHSATUSIMHU, CBSI3AHHBIMM C KOMOWHAITUSIMH TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBINA B chepy U ONMUCAHHBIN
okoJio cepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIH TEJIO BpaIllCHUSI.

BoluncnsaTh COOTHOIIGHUSI MEXKY IUIOMIAASMU TTOBEPXHOCTEH U 00BEMaMuU
IIOJOOHBIX TEI.

N3o0paxate wu3ydaembie (QUTYpBI; BBHITIONHATH (BBIHOCHBIE) TUIOCKHUE
YEPTEeKHU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y;
CTPOUTH CECUCHHS TEJI BpAIICHUSI.

N3Bnekatb, HMHTEPHPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax W
pPUCYHKaX.

CB00OIHO OTIEpUPOBATH MOHITHEM BEKTOP B IMIPOCTPAHCTRBE.

BrInosiHATh onepanuu HajJ BEKTOPAMH.

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

Pemate reomeTpuueckue 3aja4i Ha BBIYHUCIIEHUE YTIIOB MEXKAY MPAMBIMUA U
IUIOCKOCTSIMU; BBIYMCIICHHE PACCTOSHUNM OT TOYKH [0 IJIOCKOCTH; B LIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPU PEIICHUU.

CBOOOIHO oOmepupoBaTh TMOHSATUSMH, CBA3aHHBIMH C JBIJKEHHEM B
MIPOCTPAHCTBE; 3HATHh CBOMCTBA JBH>KCHUM.

BoeimonHaTe u300pakeHUs] MHOTOTPAHHUKOM W Tl BpAIllEHUS TPHU
napajijieIbHOM MepeHoce, IIEHTPaIbHON CUMMETPHUH, 3€PKaJIbHON CUMMETPHUH, TIPH
IIOBOPOTE BOKPYT MPSIMOM; MpeoOpa3zoBaHus MOA00HUS.

CtpouTh cedyeHHs] MHOTOTPAHHUKOB W TEJ BpAIICHHS: CEYCHHS IWIMHApA
(mapayiyeabHO W TNEPHNEHIUKYJISIPHO OCH), CEYeHUsl KOHyca (IapajiesibHOe
OCHOBAHUIO U MPOXOSIIEE Yepe3 BEPIIMHY ), CEUCHHUS 11apa.

Hcnonp3oBaTh METOABI TOCTPOCHUS CEUECHHM: METOJ CIIENOB, METOX
BHYTPEHHETO IPOECKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH.

Jloka3bIBaTh TEOMETPUUECKUE YTBEPKICHUS.

[TpumensaTy reomeTpudeckue (aKThl UIsi PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TPeANoJarailiuX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a7laHbl B SIBHOW M HEABHOM (popme.

Pemiatp 3amaum Ha J0Ka3aTEIbCTBO MAaTEMATHUYECKUX OTHOIICHUN U
HaX0XJICHUE T€OMETPUUECKUX BEIUUHH.

[IpuMeHsTs TporpaMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuMeHsTh MONyYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATH, AHATTU3UPOBATH
U OIICHUBATh pPEANIbHBbIC CHUTYalMH; MPUMEHITh W3YUYEHHbIE TMOHATUS, TEOPEMBI,
CBOMCTBa B IMpOLECCE IOMCKA PELICHUS MaTeMaTUYeCKH CQPOpMYITUPOBAHHOU
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npoOJemMbl, MOJEIUPOBATh peajbHble CUTyalUH Ha A3bIKE T'€OMETpUH,
HCCIIEI0BATh TTOCTPOCHHBIE MOJENH C UCITOJNIB30BAHUEM T'€OMETPUYECKUX MTOHATHI
U TeopeM, ammapaTa anreOphl; pemaTh NPAKTUYECKHE 3a/layd, CBSI3aHHBIE C
HAaX0KJICHUEM T€OMETPUUECKUX BEIUYUH.

Nmers mnpenctaBineHuss o0 OCHOBHBIX 3Tamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM YacTu (QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

OcBoenue y4deOHOro kypca «BeposSTHOCTb M CTAaTUCTHKa» HAa YPOBHE
cpeliHero oOuiero odbpa3oBaHus AOKHO OOecneynBaTh JOCTHXKEHUE CIAEIYIOMIMX
IPEJIMETHBIX 00PAa30BaTENIbHBIX PE3YIbTATOR:

CB00OOIHO onepupoBaTh MOHATUSIMU: I'pad, MIOCKUH rpad, cBA3HBIN rpad,
nyTb B rpade, Uenb, LUK, JAEPEBO, CTENEHb BEPILIMHBI, JIEPEBO CIY4ailHOrO
AKCHEPUMEHTA.

CB0OOOIHO OIEpUPOBATh MOHATUSIMU: CIYYalHBIM HKCIEPUMEHT (OIBIT),
cily4ailHoe coObITHE, IeMEHTapHOEe Cly4allHOe COOBITHE (2JIEMEHTAapHBIM MCXOJ)
CIIy4ailHOTO  OMbITA; HAXOAUTh BEPOSTHOCTH COOBITUH B  ONbITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Haxonute u popmynupoBaTh COOBITHS: IepeceueHne, 00beIMHEHNE TaHHBIX
COOBITHI, COOBITHE, TPOTUBOIMOJIOKHOE JAaHHOMY; HCIOJIb30BaTh JAHATPAMMBI
Diinepa, KOOPAWHATHYIO MPAMYIO Ul peUIeHUs 3a7a4; MOJb30BaThea (hopmynoi
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH.

OnepupoBaTh  MOHATUSIMH:  YCIIOBHAs  BEPOATHOCTb,  YMHOYKEHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JEpPEeBO CIYyYallHOTO SKCIEPUMEHTA;
HaXOAUTh BEPOSTHOCTH COOBITUN C TMOMOUIBIO TpaBUja YMHOXKEHHS, JepeBa
CIIy4ailHOTO OTbITa, HKCIIOJNB30BaTh (POPMYIy IOJHOW BEPOSTHOCTH, (HOpMyITy
baiieca npu pemenuu 3aga4; onpeaessiTh HE3aBUCUMOCTh COOBITUH 10 (popmyie u
[0 OpraHU3aIuy CIy4YalHOrO KCIIEPUMEHTA.

[IpuMmeHsATh W3ydeHHblE KOMOMHATOpPHBIE (OPMYJBI U1 TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 2JIEMEHTAPHBIX COOBITHI CIYyYalHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM.

CBoOOMHO oOmepupoBaTh MOHATHAMU: OWHAPHBIA  CIyYalHBIM  OMBIT
(ucnpiTaHuE), ycnex U HeyJaya, HE3aBUCHUMbIC HCIBITAHMS, CEPHsSl UCIBITAHUN;
HaXOJUThb BEPOSITHOCTH COOBITHIH: B CEpUM HCIBITAHUH 10 NEPBOTrO ycrexa; B
CepUM UCTBITAaHUI BepHyIuIH; B OMNBITE, CBI3aHHOM CO CIy4alHBIM BBIOOpPOM W3
KOHEYHOM COBOKYITHOCTH.

CB0OOJHO OTEepUpPOBATh MOHATHAMU: ClydaiiHasi BEJIMYMHA, paclpeiesicHue
BEpOSITHOCTEH, JAMarpaMMma paclpeleseHus, OuHapHas cllydaiiHas BEJIMYMHA,
reoMeTpUYeCcKoe, ONHOMUAIBHOE pacipeiesiCHuUE.

OnepupoBaTh MOHATHUAMM: COBMECTHOE PACIpPEACIICHHE JBYX CIIy4ailHbIX
BEJIMYMH; MCIIOJI30BaTh TAOJMIly COBMECTHOTO PACIPEIEIICHHS ABYX CIy4alHBIX
BEJIMYMH [UI BBIACIICHUS DPACHPEACIICHHUS KaKAO0M BEIWYMHBI, OIPEACICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJINYHUH.

CB000IHO oneprUpOBaTh NOHITHEM MAaTEMATUUECKOTO OKUJIAHUS CITy4YallHON
BEJMYMHBI (pacnpeaeneHus); NPUMEHITh CBOMCTBA MaT€MaTUYECKOTO OXKHMJIaHUS
IIPU PELICHUM 3a/1a4; BBIYHMCIATH MAaTEMAaTHYECKOE OKUIaHUE OMHOMHUAIBHOIO U
r€OMETPUYECKOTO PACIIPENEICHUN.
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CB00OOIHO onepupoBaTh MOHATUSIMU: AUCIEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI; IIPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YalHOW BEIUYUHBI
(pactipeenieHrs) IpU pPEUICHUHM 337a4; BBIUMCIATH AUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 ¥ OMHOMHAIIBHOIO PACIIPECIICHUN.

Bbruucnars  BbIOOpPOUYHBIE XAPAKTEPUCTUKH 1O JAaHHOW BBIOOpKE U
OLICHUBATh  XAPAKTEPUCTUKU  TIEHEPAJIBHOM  COBOKYIIHOCTM  JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaMm. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPATH
IIPOCTEUIIINE CTaTUCTUYECKUE TUIIOTE3B, IIOJIB3YSICh U3y4YEHHBIMU
pacrpeneneHusIMH.
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2. CTpyKTypa M coaepxaHue y4eOHOM JUCHUILINHBI.
2.1. O0bem yueOHOM TMCHUNJIMHBI M BUIbI Y4e0HOH padoThbl.

O0Bem

Buj yyeOHol padoThI
yacax

O0beM 00pa3oBaTe/IbHOIM MPOrpaMMbl yueoHo# aucuumiuabl | 340

B T.4. B JOpMe MPaKTUUECKON MOATOTOBKH 0

W3 o6miero oorema:

TEOpEeTHYECKOe 00yUueHne 8
MPAKTUYECKUE 3aHITUS 14
caMocTosiTebHas paboTa 296
KOHCYJIbTalluH 12
IIpome:xxkyTouHas arTectanus B popMe IK3aMeHa 10
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2.2. TeMaTH4eCKHil IUVIAH U COAEPKaHUE Y4eOHON TUCHMIIIMHBL.

Koapbl
O0bem B uacax / | KOMIETeHIMH,
TOM  4ucie B | GOpMUPOBAHUIO
HaumeHoBaHue Conepxxanue y4yeOHOro Marepuasia u (OpMbl OPraHM3ANUH AEATEIbHOCTH bopme KOTODEIX
pa3aeyioB U TeM o0yuyarwimuxcsi P . P
NMPaKTHYEeCKOI CIocoocTByeT
MOAr0TOBKH 3JIEMEHT
NPorpamMmbl
1 2 3 4
Paznen 1. Anre6pa u Haya1a MaTeMATHYECKOT0 AHAJIH3A 167/0
Tema 1.1. MHOXECTBO Conepikanue y4e0HOro Marepuaaa: MHOKECTBO, ONEpallMi HaJl MHOKECTBAMH H
JNENCTBUTEIBHBIX YUCE. nx cBoiicrBa. Jlmarpammbel Oiinepa — Benna. IlpumeHeHue TeopeTHKO-
MHorouneHs!. MHOKECTBEHHOTO  ammapara sl pemieHus  3ajgad.PanvoHanbHbBIE  YHCIA.
PanmonanbHbie ypaBHEHUS | OOBIKHOBCHHBIE M JCCATUYHBIC JPOOH, MPOICHTHI, OCCKOHEYHBIC MEPHOIMUCCKHIE
u HepaBeHCTBa. CucTeMbl | npoOu. IlpumeHenwe apoOeil W NPOIEHTOB UIS pEINECHHsS IMPHKIAIHBIX
JINHEMHBIX YpaBHEHUH. 3aga4./leficTBUTENbHBIE 4YKCla. PalMOHAlbHBIE W HUpPpALMOHAIBHBIE YHCIA.
ApudmMernueckre  omepandd ¢ JICUCTBUTEIBHBIMA  4UCIaMH.  Moayib
JNEHCTBUTEILHOTO YuCiIa M ero cBoicTBa. [IpuOmkEéHHBIE BBIYMCICHUS, MpaBUiia 18/0 OK 1-9,
OKpYTJICHMS, TMPUKUJKA W OILIEHKa pe3yibTara BblYUCICHUN.OCHOBHBIE METOJIbI I[IK 1.5, TIK 5.2
pelieHus MeNbIX U JPOOHO-pallMOHATBHBIX YPaBHEHUN M HEPABEHCTB. MHOTOUYJICHBI
OT OJTHOM TepeMeHHOU. [[eeHre MHOro4JieHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorousnens! ¢ nensiMu kodhdunmentamu. Teopema Buera.Pemenue cucrem
JIMHEWHBIX ypaBHEHUU. MaTpuia cucteMbl JTMHEHHBIX ypaBHEHUW. Omnpenenuresns
MAaTpHUILBI 2X2, €ro0 FreOMETPUUYECKUI CMBICI U CBOMCTBA; BHIYMCIICHUE €r0 3HAYCHUS,
MIPUMEHEHHUE ONpEeAeNIuTeNsl JJI1 pEUIeHUsT CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Penrenne npukiagHpixX 3a/1a4 C HOMOIIBIO CUCTEMBI JTMHEHHBIX YPABHEHUHN.
Tema 1.2. Hatypansusie u | Coaepskanne yue0Horo marepuasa: HarypanbHble u nensie yncia.llpumenenue OK 1-9
[CJIBIC YUCIIA. npu3HakoB genumoctu uensix unces, HOJ[ u HOK, octaTkoB no moayito, 4/0 K 1.5 HK’ 59
anroputMa EBKiMa A1 pemeHus 3a1ad B HENbIX Ynuciaax o ’




Tema 1.3. KoMmIiuiekcHbie
YHCIA.

Conepixanue ydeOHoro marepuana:KomiuiekcHble uyncia.Anrebpandeckas u
TPUTOHOMETpHUYECKasiPOpMBI ~ 3amuMCH  KOMIUIEKCHOTOUHuCHa. ApupMeTndecKue

Oomnepaly CKOMIUICKCHBIMU yHciiaMu.M300pakeHne KOMIUJIEKCHBIX YHCel Ha 10/0 OK 1-9,
KoopauHaTHOM 1wiockocth. @opmyna Myaspa. KopHu n-oii creneHu U3 I[IK 1.5, 11K 5.2
KOMIUTIEKCHOTO yrcia.l[puMeneHrne KOMIUIEKCHBIX YMCell ISl peleHns (Pu3ndecKux
Y TEOMETPUYECKHUX 3aJ1a4.
Tema 1.4. Oynkuuu u | Conep:xxkanue y4deOHoro marepuana:®dynkius, crnocoObl 3agaHus (YHKIHH.
rpaguKu. Crenennas | Bsaumuo oOparaele ¢yHkinuud. Kommoswmms (ynkumit. [paduk  dyHKIMH.
GbyHKIMSA c LeNbIM | DiieMeHTapHble mpeoOpa3oBaHusi TrpadukoB (QyHKkunid.O0nacTe onpeaenaeHus u
IIOKa3aTesIeM. MHOecTBO 3HaueHu QyHkuuu.Hymupynkmnuu. [IpoMexyTkn 3HaKOMOCTOSIHCTBA.
Uérupble u HeuétHble ¢Qynkuuu. Ilepumonnmyeckue ¢yuknuu. I[Ipomexyrku
MOHOTOHHOCTH (QyHKIMU.MakcuMyMbl ¥ MUHUMYMbl QyHKuuu. Haubombiiee u 18/0 OK1-9,
HauMeHbllee3HaueHne (QyHKIMM Ha TnpoMmexyrtke.JluHeilHas, KBaapaTuyHas K 1.5, TIK 5.2
uapoOHO-nMMHeNHHas  (QyHKIUU. DIeMEHTapHOE HCCIeJ0BaHUE HUIIOCTPOCHUE
rpapukoB  stuxdyHkinui. CreneHb ¢ IEJIBIM  TOKa3areiaeM.  buHOM
Hprorona.Crenennas ¢pyHKIUS ¢ HATYpPaJIbHBIM | IIEJIBIM MTOKa3aTeiaeM.E€ cBoiicTBa
U rpaduk
Tema 1.5. | Conep:xanue y4yeOHOro matepuaja:ApudmMeTndeckuii KOpeHb HaTypalbHOM
Apudmernueckuil KOpEHb | CTENeHU U ero cBoiicTBa. IIpeoOpazoBaHusi YMCIOBBIX BBIPAXKEHHM, COoAepkKaIIux
n-ou CTEICHM. | CTeTIEHU W KOpHU. MppammonanbHbie ypaBHeHUA. OCHOBHbBIE METOJbI PEIICHUS 6/0 OK 1-9,
HppaunonanbHbie WppallUOHAJIBHBIX  ypaBHEHUW.  PaBHOCWIIbBHBIE — TIEpeXoJibl B PELICHHUH I[IK 1.5, TIK 5.2
YpaBHEHHUSI. UppalMOHANIbHBIX YypaBHeHHH. CBOHCTBA M TrpapuK KOpPHSA N-OM CTENEHH Kak
(GyHKIIMHM 00paTHO CTENEHU C HATypaJIbHBIM MOKA3aTeJIeM.
Tema 1.6. ITokazarenvHas | Coaepxxanne yueOHoro marepuajia:CreneHb ¢ paldoOHaIbHBIM MOKa3aTeeM U e&
¢byukuus. [lokazarensuble | cBolicTBa.llokasatenbnas ¢Qynkius, e€ cBoiictBa u rpaduk. Hcmosb3oBaHue 10/0 OK 1-9,
YPaBHEHMUS. rpaduka QyHkuuum ans pemienust  ypaBHeHuil.IlokazaTenbHble  ypaBHEHUS. K 1.5, 11K 5.2

OCHOBHBIC MCTOJbI PCHICHUA ITOKA3aTCJIbHBIX ypaBHeHPIfI.
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Tema 1.7. | Conep:xanue yuyeboHoro marepmaja:/lorapupm uymcna. CpoiictBa norapudpma.

Jlorapudmuueckas Hecstuunple u  HaTypaibHble Jorapudmbl. [IpeoOpasoBaHue BbIpaKeHHI,

byHKIHS. conepxamux JjorapudmerJlorapupmudeckas QyHkius, e€ CBoOWcTBa U Tpaduk. 10/0 OK 1-9,

Jlorapudmmuueckue Hcnons3oBanne rpaduka GyHKOuU Uis peumieHus ypaBHeHuid.Jlorapudmuyeckue I[IK 1.5, 11K 5.2

YpaBHEHHS. ypaBHeHUs. OCHOBHBIE METOJbl PpELICHHS] JOrapu(PMHUUECKUX YpaBHEHUH.
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELIEHUH JIOTAPU(PMUUECKUX YPAaBHEHHI.

Tema 1.8. | Conep:xanue yue0HOro marepuaa:OCHOBHbIE METO/IbI PEIICHUS TOKA3aTEIbHBIX

WppatnmonanesHele, U JIorapu(pMuueckux HepaBeHCTB.OCHOBHbBIE METOJIbl PELIEHUS HPPALUOHATBHBIX OK 1-9

M0Ka3aTeabHbIe u | HepaBeHCTB.I'paduueckue MeTonbl pelIeHUSMPPALMOHANBHBIX, MOKa3aTeNbHBIX U 6/0 K 1.5 HK’ 59

JorapupmMuuecKue Jgorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB. ” ’

HEPAaBEHCTBA.

Tema 1.9. Cucremsl | Coaepxanue yueOHOro MartepuaJa:Cucrema nu COBOKYITHOCTb

paloHaIbHbBIX, ypaBHEeHUN.PaBHOCHIIbHBIE CHCTEMBI M CHUCTEMbI-CIIEICTBUSA.OCHOBHBIE METO/IbI

UPPalMOHAIBHBIX pEelIeHHs CUCTEM M COBOKYNHOCTEH  PalMOHAIBHBIX, HPPAlUOHAIBHBIX, OK 1-9,

ITOKa3aTeIbHBIX U | TIOKa3aTeIbHbIX U JorapupmMuuecKux ypaBHeHuil.IlpumeHeHne ypaBHEHUH, cucTeM 6/0 K 1.5, TIK 5.2

Jorapu(pMUIECKUX U HEpaBEHCTB K pEIICHUIOMAaTeMaTHYeCKUX 3a7ad U 3aJa4M3 pas3iIMuHbIX oOjacTei

YPaBHEHHUH. HayKHM pealbHOU KU3HU, MHTEPIPETalUs [OJTYyYCHHBIX PE3YJIbTaTOB.

Tema 1.10. 3amaun ¢ | Cogepskanmue YYEOHOro MaTepuaJa: ParnmonanpHbIe, HppalvoOHaIbHbIE,

napaMeTpamu. NoKa3aTelbHble,  JIorapu(MUUYECKUe UM  TPUIOHOMETPUUYECKHE  YpaBHEHMS, OK 1-9
HEpaBEHCTBA HCUCTEMBI c napamerpamu.Iloctpoenue u 4/0 K 1.5 HK’ 59
HUCCIIEIOBAaHNEMATEMATUUYECKUX MoOJeIeNn peaJbHbIX CUTYalUi C e ’
IIOMOIIBIOYPABHEHUH, CUCTEM YPaBHEHUIN HEPABEHCTB C I1apaMETPaMHU.

Tema 1.11. | Coaepskanue y4deOHOro marepuana:CruHyc, KOCHHYC, TaHI'€HC M KOTaHIE€HC

Tpuronomerpuueckue YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMEHTAa.

BBIPQXKECHUS U ypaBHEHMsL. | TpUrOHOMETpUYECKas OKPYKHOCTb, ONpEEICHUE TPUTOHOMETPUUECKUX (YHKLUMI 14/0 OK 1-9,
yuciI0BoroaprymenTa. OCHOBHbIE IIK 1.5, IIK 5.2

TpuroHoMmerpuyeckredopmyisl.[IpeodpazoBaHHETPUTOHOMETPUIECKUX
BbIpaXeHuil. PerieHne TpUroHOMeTpUYeCcKUX YpaBHEHUH.
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Tema 1.12. I'paduku
TPUTOHOMETPHUYECKIX

Cosep:xanue yye0Horo MmarepuaJja:Tpuronomerpudeckne (HyHKIUU,UX CBOMCTBA
u rpapuku.OT6op KOpHEH TPUTOHOMETPUUYECKUX ypaBHEHUN c

GbyHKIUH. MOMOIIBIOTPUTOHOMETPHYECKON OKpyxHOcTH.Pemenne 8/0 K ?E 11__[?& 59

Tpuronomerpuyeckue TPUTOHOMETPUUYECKUXHEPABEHCTB o ’

HEPABEHCTBA.

Tema 1.13. | Coaep:kanue yuyeOHoro martepuaja:llocienoBaTenbHOCTH, CIIOCOOBI3alaHUs

[locnenoBarenbHOCTH M | IOCIENOBATENBHOCTEN. MeTox MareMarnd4ecKod WHAYKIMH. MOHOTOHHBIE H

MIPOrPECCHUH. OTpaHUYEHHBIE nocnenoBareiabHocTu. Mcropus aHaJn3a OECKOHEYHO
MasbIx. ApupmeTHuecKasl 1 reoMeTpuueckas nporpeccuu. beckoneuHo yobiBaromas OK 1-9
reoMmerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH I€OMETPUYECKOH 12/0 K 1.5 HK’ 52
nporpeccuu. JIMHENHBIN U SKCIIOHEHIHAIBHBIN pocT. Ynucmo e.PopMyina CI0KHBIX ’
MpoLeHTOB. Vcmonb3oBaHWe MPOrpeccuu Uil pelleHust peajbHBIX —3ajad
MIPUKIIATHOTO XapakTepa.

Tema 1.14. HenpepoiBubie | Coaep:xkanue y4eOHOro Mmartepuaga:HenpepbiBHbIE (QYHKIMM W WX CBOWMCTBA.

¢dbynakuuu. [IponsBoaHas. Touka paspeiBa. AcuMmMnrotel TpaduxoB Qynkumii. CpoiicTBa  QyHKIHI
HEMpephIBHBIX Ha OTpe3ke. MeTon HHTEpBaloOB /Jsl pElICHUsS HEPaBEHCTB.
[IpuMeHeHre CBOWCTB HEMPEPBHIBHBIX (PYHKIUN s pemieHus 3axad. [lepBas u OK 1-9,
BTOpasi MpOM3BOAHBIC (PyHKIUH. OmnpeneneHrue, reOMETPUUECKUH M (U3HYCCKHUI 17/0 I[IK 1.5, TIK 5.2
CMBICTT IPOU3BOAHON. YpaBHEHUE KacaTeslbHOH K rpaduky ¢pynkiuu. [IponsBoansie
aneMeHTapHbX (pyHKuui. IlpomsBogHass cymMMmbl, HpPOM3BENEHUS, YAaCTHOTO U
KOMITO3UIIUHU (PYHKUIUH.

Tema 1.15. Hccnenosanue | Coaepxxanue yueOHoro marepuaja:llpumenenne npou3BoJHON K UCCIEI0BAHUIO

byHKIM ¢ momouibio | QyHKIMH Ha MOHOTOHHOCTH M 3KcTpeMyMbl.HaxoxneHue HauOoubIIero u

MIPOU3BOIHOIA. HAaUMEHBIIIETO 3HAYeHUs HempepblBHON (yHKIMU Ha oTpeske. [IpumeHeHue OK 1-9
MIPOU3BOIHOM /711 HAXOXKJCHHS HAMITYUIIer0 PEelIeHUs B MPUKIAIHBIX 3a7adax, s 10/0 K 1.5 HK’ 59

.5, .

OINpe/IeIeHUs] CKOPOCTH W YCKOpEHHs Ipoliecca, 3aJaHHOro (GopMyloil wuiu
rpa¢puxom. Kommosurus ¢yHkuuidl. ['eomerpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH.
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Tema 1.16.

Conep:kanue y4edHoro marepuaga:lleppooOpa3Has, OCHOBHOE CBOHCTBO

[TepBooOpazHas "
HHTETpall.

nepBooOpa3ubiX. [lepBooOpasHbie 3neMenTapHbIX GyHknmid. [IpaBuna HaxoxaeHUS
nepBooOpazHeix. UHTerpan. ['eomerpuueckuid CMBICT WHTETpaia. BeraucicHue
onpenenéuHoro wunHrerpaina mo Qopmyne Hpiorona — JleitObuuna.llpumenenne
WHTETpaja Uil HaxXOXKAEHUS Iulomazed 1miockux ¢uryp u  00BEMOB
reoMerpuueckux Tei.llpumepsl pemeHuil  quddepeHunanbHbIX  yYpaBHEHUH.
MaremMarnueckoe  MOJCIMPOBAHME  PEAIBHBIX  IPOLECCOB €  IOMOUIBIO
T epeHInaIbHbIX YpaBHEHHI.

14/0

OK 1-9,
I[IK 1.5, 11K 5.2

Paznen 2. 'eomerpus

102/0

Tema 2.1. Beunenue B
CTEPEOMETPHUIO

Conepxanue yueOHOro MatepuaJia:OCHOBHbIE MIPOCTPAHCTBEHHBIE
¢uryper.IlonsTuss crepeoMeTpuu: TOYKa, TMpsMas, IUIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIPaBUJIa U300PKEHHS HA PUCYHKE TUIOCKOCTH, TTApAIIIEIBHBIX TPSIMBIX
(otpe3koB), cepenuHbl  oTpe3ka.lloHaThs:  mepecekaronecs — IMIOCKOCTH,
MepeceKaImecs: mnpsiMas H  TUIOCKOCTh, IOJYIPOCTPAaHCTBO. MHOTOTpaHHUKH,
n300pakKeHUE TMPOCTEHIIUX  MPOCTPAHCTBEHHBIX  (UTYp, HECYIIECTBYIOIINUX
00BEKTOB. AKCHOMBI CTEPEOMETPHUH U TIEPBBIC caeacTBUS M3 HUX.CrocoObl 3a1aHust
NpSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe.O0O3HAYCHUST  MPSAMBIX U
mockocteit.Ceuenns. M3o00pakeHre CeUYeHMH MNHUpaMUIbl, Ky0a W TPU3MBI,
KOTOpBIE MPOXOJAT dYepe3 ux péopa.l3o0pakeHne mepecedeHuss IMOTYyYCHHBIX
IJIOCKOCTEH. PacKkpalmmBaHUETIOCTPOCHHBIX  CEYCHHH  pa3HBIMHUIIBETaMH. MeToj
CJIEAO0B A MOCTPOCHUs ceueHU.CBONCTBA MEPECEUCHUNIPSAMBIX M IIJIOCKOCTEH.
[Toctpoenne cedeHumii B mupamuzae, Kyoe mOTpéM ToukaM Ha pEOpax.
Co3/1aHMEBBIHOCHBIX 4YEpTEXEHW © 3amuch IIaroB IOCTpoeHus. Teopema o
MPOMOPLUUOHANBHBIX OTpe3kax. llomoOue TtpeyronpHukoB. Teopema MeHenas.
Pacuérthl B ceueHHMAX Ha BBIHOCHBIX 4YepTexkax. McTopusi pa3BUTHS TUIAHUMETPHH H
CTEPEOMETPHH.

8/0

OK 1-9,
IIK 1.5, 11K 5.2
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Tema 2.2. Bisaumboe
paCHOJIO)KCHI/IC Hp?[MI)IX B
MIPOCTPAHCTBE

Coaep:kanue  y4yeOHOro marepuaja:B3anMHOe  pacnojio)KeHUE  MPSMBIXB
npoctpanctee. CkpenuBaronuecsnpsameie. [ [pusnaku CKPEILLIMBAIOIINXCS
npsameix. [lapannensHble TpsiMble B MPOCTpaHCTBE. TeopeMa O CyIIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMON NapajluIeIbHOM JaHHOW NpsIMOM, NPOXOJALIEH Yepes
TOYKY MNPOCTPAHCTBAM HE JIekKaleld Ha AaHHOM mnpsmoiJleMma o mnepeceyeHun
MapajuIeAbHbIX NPSIMBIX IUIOCKOCTHIO. [lapamiensHOCTh TpEX mpsMbIX. Teopema o
TpEX nmapauiesbHbIX NpsiMbIX. Teopema o ckpemmBaromuxcs npsaMbix.IlapamiensHoe
npoektupoBanue. (OCHOBHBIE CBOMCTBA  MapauIeIbHOTO  MPOEKTHUPOBAHUA.
MN3obOpaxenne pasHpix (Quryp B mapauienbHod — mpoekuuu.lleHTpansHas
MPOEKIHUA. YTOI C COHANpPaBJICHHBIMU CTOPOHAMH. YTOJ MEXIYy NPSMbIMH.3aJauu
Ha JI0KA3aTelbCTBO M HCCIIEIOBAaHUE, CBSA3aHHBIC C PACMHOJIOKECHHEM MPSIMBIX B
MPOCTPAHCTBE

8/0

OK 1-9,
IK 1.5, TIK 5.2

Tema 2.3.

Conepxanue  y4yeOHoro marepuana:lloHaTus: napamienbHOCTh  NPSIMOWH

[TapamrenpHOCTE MPAMBIX
u IJIOCKOCTEMN B
IIPOCTPAHCTBE

TUIOCKOCTH B npoctpanctie.l [pu3nak MapAILIEITBHOCTH NpAMOH
MI0CKOCTU.CBOMCTBA MapalJIEIbHOCTA TPSAMOW W IUIOCKOCTH. ['eomeTpuueckue
3a/1a4¥ Ha BBIYMCIICHUE U JI0KA3aTENIbCTBO, CBA3aHHBIEC C MapAJIIEIIBHOCTBIO MTPSIMBIX
WILIOCKOCTEN B mpocTpaHcTBe.[locTpoeHne cedenus, MpoXOAsIero 4epe3 IaHHYIO
NpAMyI0  Ha  4YepTeke W [HapajuielbHOro  JApyro  npsamoid.Pacyér
otHouieHuii. [lapanmiensHas mpoekuus, NPUMEHEHUE I MOCTPOSHUSI CeYeHU KyOa
unapaienenumnena. CpolicTBa mnapasuienenunena W npusMmel.  [lapannensHbie
mockocTu. I Ipusnaku MapajuIeIbHOCTH JIByX ockocteit. Teopema 0
MapajuIeIbHOCTH W E€JUHCTBEHHOCTH IUIOCKOCTU,IIPOXOJAIIEH Yepe3 TOUYKy, He
MPUHAJUISKAIYI0 JAHHOM IJIOCKOCTH MCIEeACTBUS 13 He€CBOMCTBA MapajlieIbHbIX
IJIOCKOCTEH: O NapajyIeIbHOCTH MPSAMBIX IEPECEUEHUs IpPU IMEPECeYEHUU ABYX
napajuleNbHbIX TUIOCKOCTEH TpeTheil; 00 OTpe3kax MmapaielbHbIX MPSMBIX,
3aKIOYEHHBIX MEXAY NapalleIbHbIMU IUIOCKOCTAMH; O NEPECEUYECHUU MPSAMOM C
JIBYMSI ITapaJJICIbHBIMU TJIOCKOCTSMH.

8/0

OK 1-9,
IIK 1.5, 11K 5.2
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Tema 2.4.

Conep:xanue ydeOnoro martepuasna:lloBropenne: Tteopema Ilndaropa Ha

[lepnenUKyIApHOCTD
NPSIMBIX M IIJIOCKOCTEW B
IIPOCTPAHCTBE

IJIOCKOCTH, TPUTOHOMETPHUS HPSAMOYIOJBHOTO TpeyrojpHuka.CoiicTBa Ky0a u
MPsIMOYTOJIbHOTO Mapajuieienunesna. Bpluucienue [UIMH OTpPe3KOB B KyOe U
HPSIMOYrOJIBHOM Iapasuienenumene. I lepnesaukyIsipHOCTs IPSIMOM U IJIOCKOCTH.
[Ipu3Hak nepneHIuKYISIPHOCTH HMPSIMOW U INIOCKOCTH. Teopema O CyleCTBOBAHUH
U €IWHCTBEHHOCTH IIPSAMOM, NPOXOJAIIEH Yepe3 TOYKYy MPOCTPAHCTBA U
MEPIEHIUKYIIIPHON K IUIOCKOCTH. [IITIOCKOCTH M NEepHeHANKYIIApHBIE UM IIpsIMasl B
MHororpaHHukax.llepnenaukynsasp u HakinonHas.IlocTpoeHne nepneHauKyIspa
M3TOYKHM Ha npsaMyto.Teopema o Tpéx nepneHaukyaspax(npsimas u odparHas). Yroi
MEXAYy CKpeluBaromuMucInpsMbiMu.llonck mneprneHAUKyIsSpHBIX OPSIMBIX C
IIOMOIIBIO MIEPIIECHANKYIISIPHBIX IIJIOCKOCTEM. OpToronaisHoe
npoektupoBanue.lloctpoeHne ceueHuit kyda, MPU3MbI, MPAaBUILHOW MHpaMUIbl C
ITOMOIIIBI0 OPTOrOHAIBHOW MpOoeKIHH.CUMMETPUSI B IPOCTPAHCTBE OTHOCUTEIBHO
IJIOCKOCTH. [TmockocTucummerpuit B MHororpanHukax.lIpu3nak
NEPNECHIUKYIIPHOCTANIPAMOM M IUIOCKOCTH ~ KaK  CJIECICTBUECUMMETPHHU.
[IpaBunbHBIE MHOTOTPAHHUKH. Pacu€r paccTOsHMN OT TOYKH JOIJIOCKOCTH.
CriocoObl ONyCTUTh MEPHEHIUKYISAPbI: CUMMETPHUS, CABUITOYKH 10 NapajljedbHON
npsamoil. CIBUT MO HenapaJUIeIbHOU MPSIMOM, N3MEHEHNE PACCTOSIHUM.

14/0

OK 1-9,
I[IK 1.5, IIK' 5.2
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Tema 2.5. VYrusl
paccTosTHUS

n

Coaep:kanue yuyeOHOro mMartepuaJja:l’eomMerpruueckue METOJbl BBIYMCIEHUS Yria
MEXAY HOpSMBIMU B MHOTIOIpaHHUKax./[ByrpaHHbiii yrosn. CBOWCTBO JMHEWHBIX
yriaoB AByrpaHHoro yria.llepnenaukymsipHble miaockoctu.CBoONCTBa B3aMMHO
NEPIEHIUKYISIPHBIX IIIOCKOCTEH. lIpu3Hak nNepneHauKyIspHOCTH IUIOCKOCTEH;
TeopemMa O IpPsAMOM MepeceyeHus ABYX IIOCKOCTEH IEpPIEHIUKYISIPHBIX TPEThEN
mockocTu. I IpsiMOyronpHbI  Mapajuienenunes; KyO; HW3MEpeHMs, CBOICTBa
MPSIMOYrOJIBHOTO Napajuienenuneaa. Teopema O JMArOHaNIM MPSIMOYTOJBHOTO
napajuiefienunesna u cienctsue u3 He€.CrepeoMeTpuyeckue M MpUKIagHbIe3a auu,
CBS3aHHBIE CO B3aWMHBIMPACIIOJIOKEHUEM MPsSAMBIX M IUIockocTu.lloBTOpEHHE:
CKpELIUBAIOIIHNECATIPSIMBIE, napajujieibHbIe IIJIOCKOCTHB CTaHIAPTHBIX
MHororpanHukax.llapa mapamienbHbIX IIIOCKOCTENHA CKPEHIMBAIOIINXCS MPSIMBIX,
paccrosiHue MEXIY CKpELIUBAOIINMUCS MPSIMBIMH B MIPOCTHIX
cuTyanusax.OmyckaHue MNepHeHAUKYISIPOB, BBIUMCICHUE PACCTOSHUM OT TOYKHU
JOTOYKH; MPSAMOU; MIIOCKOCTU. BBIUKCIIEHHE pacCTOSTHUN MEXTYCKPEIIMBAOIINMUCS
NPSAMBIMU  CIIOMOIIBIO  TMEPHNEHAMKYJISIPHON  TIOCKOCTH. TpEXrpaHHBId  yrod,
HEepaBEHCTBaUIsl TpEXrpaHHbIX yrioB.Teopema Iludaropa, TeopemMbl KOCHHYCOB U
CHHYCOB  JJIsI  TPEXIPaHHOrOyria.JJeMEHThl  CpPEepHUuecKol  IreoMEeTpHUH:
Ie0IE3UYECKUE JINHUU Ha3eMIIe

10/0

OK 1-9,
I[IK 1.5, IIK' 5.2

Tema 2.6. Bekrtopsl
MIPOCTPAHCTBE

B

Conep:xxanue y4eOHOro marepuaJga:llonstue BekTopa Ha IJIOCKOCTU U B
npoctpanctBe.CyMMa ¥ Pa3HOCTh BEKTOPOB, IMPABWIO NapajljIe/ICHIe/a,
YMHOKEHHE BEKTOpa Ha YMCJIO, Pa3JI0KEHHUE BEKTOpa Mo 0a3ucy TpéX BEKTOPOB, HE
JIeXKAIIUX B OJHOM TI0CKOCTH. CKaIsIpHOE TIPOU3BEICHHE, BEIYMCICHUE YTIIa MEXKITY
BEKTOpaMH B mpocTpaHcTBe.lIpocrelimue 3a1auu ¢ BEKTOpaMH.

4/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 2.7. JIBmxeHUs

Conep:xanue yueOHOro martepuaja: J[BwkeHus npoctpancTBa. OTOOpaKeHHS.
JIBmwkeHuss U paBeHCTBO (uryp. OOmue CBOMCTBA JIBM)KCHHA. BHIbI JBHKCHUIA:
MapajuiebHbIA  TEPEHOC, IEHTpaJibHAsg CUMMETpPHS, 3€pKajibHasi CHUMMETpHS,
MoBOpPOT BOKpYr mpsiMoii. IlpeoOpazoBanus momo6us. Ilpsmasu cdepa Ditnepa.
['eoMeTprueckue 3a1aui Ha TPUMEHEHUE JBUYKCHHUSL.

4/0

OK 1-9,
IIK 1.5, IIK 5.2
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Tema 2.8. Ananutnueckas
reoMeTpus

Conep:xxanue y4deOHOro marepuaja:lloBTopeHue: KOOpAMHATBI BEKTOpa Ha
IJIOCKOCTH U B IPOCTPAHCTBE, CKAJISPHOE IPOU3BEACHUE BEKTOPOB, BBIYHCICHUE
yria MEKJy BEKTOpaMHU B IPOCTPAHCTBE. Y PaBHEHUE NPSAMOM, IPOXOJAIIECH depes
JIB€ TOYKH.YPAaBHEHUE IUIOCKOCTH, HOPMallb, YPAaBHEHME IJIOCKOCTHU B OTpE3Kax.
BekropHoe [IPOU3BEICHHUE. JInnenneie HEpPAaBEHCTBA, JMHENHOE
MIPOrpaMMHUPOBaHUEAHATIUTHUECKUE METOJbl pacuérayriia MeXIy MNpSIMbIMU U
IJIOCKOCTSIMA B MHOTOTpaHHHKaX.Popmyna pacCTOsIHUS OT TOYKH JO INIOCKOCTH B
koopauHaTtax.HaxoxieHue paccrossHUM OT TOYKHAO IIJIOCKOCTH B Ky0e U
MIpaBUJIBHOMIIUPAMU/IE.

6/0

OK 1-9,
IK 1.5, TIK 5.2

Tema 2.9.

Conepxanue yyeOHoro marepuana:Crucremarnsanus 3HaHUN: MHOTOIpaHHUK U

MHororpaHHuku

ero oaneMmeHTslIIlupamuna.Bunelr nwmpamupn.llpaBunbenas nupamupa.  [Ipusma.
[Ipssmass n HaknoHHas npusmbl. IIpaBunbHas npusma. [Ipsmoli mapamienenunen,
MPsIMOYTOJIbHBIA Mapajienenunen, KyO.Bwimykisle MHororpaHHuku. Teopema
Oiiniepa. [IpaBuibHbIE U TOJIyNIPaBUIIbHBIE MHOTOTPAHHUKH.

8/0

OK 1-9,
I[IK 1.5, IIK' 5.2

Tema 2.10. O0BéM
MHOTOTPaHHHUKA

Conep:xanue y4yeoHOro marepuana:OoséM Ttema. OOBEM NIPSIMOYTOJIBLHOTO
napajuienenumnena. 3agayn o0 yaIBOGHHM KyOa, O KBaaparype Ky0a; O TPHCEKIUU
yria.CTepeoMeTprUecKie 3aJaud, CBS3aHHbIE C OOBEMOM MPSMOYTOJBEHOTO
napaenenunena. [Ipuknagaple  3amaun, CBsI3aHHBIE C BBIYHACICHHEM 00BEMa
PSIMOYTOJIbHOTO Mapajuienenumnena.OobséM npsiMoii npu3mbl. CTepeoMeTpudecKre
3aJauu, CBS3aHHBIC C BBIYHCICHHEM OOBEMOB mpsiMOW mpu3Mbl. [IpukiamHbie
3aJaud, CBSI3aHHbIE C OOBEMOM MpsIMOI Tpu3Mbl.BeruncieHne oObEMOB Ten ¢
MOMOIIBI0  ompeneni€éHHoro  wHTerpana.  OObEM  HAKIOHHOW  NPHU3MBI,
nupamuapl.@opmyna o0béma mnupamuabl. OTHOIIEHHE OO0BEMOB MHPAMUI C
obuumyrinom.CrepeoMeTpuyecKue 3a/auu, CBSI3aHHbBIC c o0bEMaMu
HaKJIOHHONTpU3MBbL, nupamuibl.llpuknaaneie 3amaun mo teme «OOBEMBI TNy,
CBsI3aHHBIC C 00bEMOMHAKIIOHHOM HIPU3MBI, nupamu el [IpuMeneHne
00bEMOB. BeIumclieHHE PACCTOSIHUS JI0 TJIOCKOCTH.

12/0

OK 1-9,
IIK 1.5, IIK 5.2
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Tema 2.11. Tena
BpalleHus

Conep:xanue yuyeoHoro marepuada:l[mimaapuueckas noBepXHOCTh, 00pa3yromue
nwmmHAprdeckorn noBepxHocTu. umuap. Ilpsmoit kpyrooit 1munusap.lnomanp
MOBEPXHOCTH LMIuHApa.KoHHueckass MOBEPXHOCTb, OOpa3ylolle KOHUYECKON
noBepxHocTu.Konyc. CedeHne KoHyca IJIOCKOCTBIO, MapalieIbHOM IIOCKOCTU
OCHOBaHU. Y CEYEHHBIN konyc.M300paxenue KOHYCOB "
yceu€HHBIXKOHYCOB.ITnomanp OOKOBOM MOBEPXHOCTH HIIOJHOM IMOBEPXHOCTU
koHycaCTepeoMeTpUYeCKUe 3aJaud Ha  JOKa3aTeJbCTBO M  BBIYMCIICHHE,
MIOCTPOCHUEM CEUYeHMH UWiInHApa, KoHyca.llpukianHele 3aaauu, CBS3aHHBIE C
uunuaapoM.Chepa u map.Ilepeceuenue chepsl u mapa ¢ miockocteio. Kacanue
mapa u chepbl TWIOCKOCTBhIO. Bua m m3o0paxkenue mapa.YpaBHeHUe cQephl.
[Mnomans chepsr u e€ uvacreit.Cummerpusi cepbl u mapa.CrepeoMeTpruecKre
3a/layd Ha JI0Ka3aTeJIbCTBO M BBIYUCIIEHUE, CBSA3aHHbIE CO cdepoil M Imapom,
MIOCTPOCHUEM UX CeueHUl ockocThio.lIpuknaanbie 3agaun, cBA3aHHbIE cO chepoit
u mapoM.IToBTOpeHue: OKpYyKHOCTh Ha IJIOCKOCTH, BBIYHCICHHS B OKPYKHOCTH,
CTaHJapTHbIE noao6usiPaznuyunele KOMOHMHALUN TeN BpaleHUs u
MHOT'OTpaHHUKOB.3aaauu 1o Teme «Tena ¥ MOBEpXHOCTH BPAILLEHUS

10/0

OK 1-9,
IK 1.5, TIK 5.2

Tema 2.12. Ilmomamgu
MMOBEPXHOCTH U OOBEMBI
KPYIJIBIX TEJ

Coaep:kanue YYEOHOIo marepuaaa:O0ném nuiuHapa. Teopema
0600bpEMenpsiMoro  muiuHApa.llmomaan OOKOBOM W TMOJHOW  TOBEPXHOCTH
nuinuHapaBeancienne 00bEMOB TEJI € TOMOIIBIO OMNPEACIIEHHOTO HHTErpasa.
O0BéM konyca.lnomanu OOKOBOM u IIOJIHOU MOBEPXHOCTHU
koHyca.CTepeoMeTprUecKre 3a7add, CBS3aHHbIE C BBIYHCICHHEM OOBEMOB
nunuHapa, kouyca.llpuknmagaeie 3amaun 1o TemMe «OOBEMBI W IJIOMIATA
noBepxHocTel Te.O0BEM Imapa U mapoBoro cekropa. Teopema 06 o0bEMeE 1mIapa.
[Tnomane cdepol.CTepeoMeTpudecKie 3agavd, CBS3aHHbIE C BBIYHCICHHUEM
00BEMOB 1I1apa, IIApOBOT0 CETMEHTa, IMapoBOoro cekropa.llpukiamHbie 3amaun 10
teMe «OOBEMBI Tem», CBA3aHHBIE C OOBEMOM 1IIapa ©  IUIOHIAABIO
c¢epbl. COOTHOIICHUS MEXAY IJIOMIAIIMU MOBEPXHOCTEH U 00BEMaMHU MOJOOHBIX
ten.IlomoOHbIC Tena B npoctpancTBe. MI3MeHeHue 00BEMa npu
noao6un.CTepeoMeTpuIecKre 3a/laui, CBS3aHHBIE C BBIYHCIECHHUEM OOBEMOBTEN U
IJI0IIAEH TOBEPXHOCTEH.

10/0

OK 1-9,
IIK 1.5, IIK 5.2

Pa3nen 3. BeposiTHOCTBH M CTATHCTHKA

53/0
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Tema 3.1. DOnementsl | Coaep:xanue yueOHOro MatepuaJa: KombunaropHoe MIPaBUIIO OK 1-9
KOMOMHATOPHKH yMHOeHust. [ lepecTaHOBKH " dbaxTopuai. Yucio 2/0 K 1.5 HK’ 59
couetanuil. TpeyroapHukllackans. @opmyna ouHoma HeroToHa. 7 )
Tema 3.2. Cayuaiiasie | Conep:xxkanue yuyeOHoro marepuana:CinyyailHble SKCIEPUMEHTHI (OMBITHI) H
OTIBITHI, cillyyaiiHble | cyyailHble  COOBITHS.  DJeMeHTapHble coObITHS  (McXOnbl). BepositHOCTB 410 OK 1-9,
COOBITHSI M BEPOSATHOCTHU | CAy4alHOro coObITHs. BeposiTHOCTM cOOBITHII B OMNBITaX C PABHOBO3MOXHBIMU IIK 1.5, TIK 5.2
cOOBITHH HIIEMEHTAPHBIMHU COOBITHSMHU.
Tema 3.3. Onepanuu Han | Conep:xxkanue yuyeOHoro marepuasa:llepeceuenue, oObeIUHEHUE MHOXKECTB U
MHOKECTBAMHU U | COOBITHH, MPOTUBOMOJIOKHBIE COObITHS. DopMyna CIOXKEHUS BEPOSTHOCTEH.
coObiTusiMu. Clio)keHue U | YCIOBHasi BEPOATHOCTb. YMHOXEHHEe BeposTtHocTed. dopmyna  ycioBHOM OK 1-9
YMHOKEHUE BeposiTHOCTH. Popmyna mosHoW BepositHocTH. Dopmyna baiteca. HezaBucumbie 6/0 K 1.5 HK’ 59
BEPOSTHOCTEH. YCIIOBHAs | COOBITHS. " )
BEPOSITHOCTD.
HezaBucumble coObITHS
Tema 34. Cepuu | Conep:kanue y4eOHOro martepuasa:buHapHBIN CIIy9ailHBIA OMBIT (HUCIIBITAaHUE),
MOCJIEIOBATEIbHBIX ycriex u Heyaada.HezaBucumble ucnbiTanus.Cepusi HE3aBUCUMBIX MCIIBITAaHUM 10
ucnbiTanuid.  Mcneiranus | mepBoroycnexa. Cepusi He3aBUCUMBIX UcTibITaHul beprymm.Ciy4aitHeiii BBIOOp U3 6/0 OK 1-9,
bepnynu. Ciy4ailHbIi | KOHEUHOW COBOKYITHOCTH. K 1.5, TIK 5.2
BHIOOp U3 ~ KOHEYHOM
COBOKYIHOCTHU
Tema 3.5. Cnyuaiinsie | Coaepxxanue ydyeOHoro marepuana:CrnydailHas BenuuuHa. Pacnpenenenue
BEJTUYHUHBI u | BepositHocTei. Jluarpamma pacnpeaeneHus. Omepanuu  HajJ — CIy4ailHBIMU
pacnpeeneHus BEJIMYMHAMHU. [Tpumepsr pacnpeneneHuil. bunapnas
cnydaiiHasBenuunHa.['eomeTprueckoe pacnpenenenue. bunommuansHoe
pacnpeneneHue.MareMaTn4ecKoeOKUAaHue CiydailHOH BeanuuHbl. COBMECTHOE
pacnpesneneHue JAByX ciay4dailHbIX Benu4yuH. He3aBucuMble ciydailHble BETUYHHBI. OK 1-9,
CBoiicTBa MaTeMaTH4YeCKOro OXUAAHUA. MareMaTHdecKoe OXUAaHue OWHApHOUN 12/0 IK 1.5, TIK 5.2

CIIy4alHOM  BEJMYMHBL. MareMaTudeckoe OXHMJIaHHE TE€OMETPUYECKOTO U
OMHOMMAJBHOTO pacrpeneneHuil. Jlucmepcuss W cTaHAApTHOE OTKJIOHEHHE.
Hucniepcuss ~ OuHapHO¥M  ciywaiiHo — BenmumHbl.  CBoiicTBa  amcnepcuu.
MareMaTtnyeckoe OKHMJIaHUE MPOU3BEACHHUS U JIUCIEPCUS CYMMBI HE3aBHUCHUMBIX
CllydaiHbIX BeM4HUH. Jlucnepcusi OMHOMHUANIBHOTO pacIpeaesieHHs.
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Tema 3.6. 3aKoH 6OJIBIINX

Conep:xanne y4yeOHoro marepuana:HepasencrBo  UeOwniméBa. Teopema

qucen YeobrméBa. Teopema beprHymau. 3akoH OOnbIIMX dHcel. BuIOOpOUYHBIA METOX 2/0 OK 1-9,
HCCIEA0BaHUMN. IIK 1.5, TIK 5.2

Tema 3.7. HemnpepsiBubie | Conep:xkanue  y4eOHOro martepuana:llpuMepbl HENpepbIBHBIX  CIIydalHbIX

CITydaiiHbIC BEJIMYMHBI | BeNMunH. DOyHKIMS IJIOTHOCTH BEpOSITHOCTH. PaBHOMEpHOE pacmpeseneHue.

(pactpenenenus), [Ipumeper 3amad, MNpPUBOAAIIMX K IIOKA3aTeIbHOMY M K  HOPMaJIbHOMY 6/0 OK 1-9,

IMOKA3aTeNbHOE W | paclpeeeHUSIM. OyHKIMSA ~ [UIOTHOCTH  BEPOSITHOCTHM  MOKA3aTEIbHOTO K 1.5, TIK 5.2

HOPMaJIbHOE pacnpenenenusi. OyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PacpeIesICHuUs.

pacnpeeneHus

Tema 3.8. Pacnpenenenne | Coaepxxanue Y4eOHOro MarepuaJa:llocienoBaTebHOCTh OJMHOYHBIX

Ilyaccona He3aBUCUMBIX coObITHil. [lpuMep 3amaum, mnpuBOIAIIE K pacnpeneneHUIo 2/0 OK'1-9,
Myaccona. K 1.5, TIK 5.2

Tema 3.9. Cea3p Mexny | Coaepxanue ydyeOHOro marepuana:KoBapuanus JABYX CIy4YalHBIX BEJIMYUH.

cnydaitHeiMu BenuunHamu | Koaddumment  koppensiiuu. CoBMeCTHbIC  HAONIOACHHMS  JIByX — BEJIUYHH. 4/0 OK 1-9,
Bri6opounsiii koadduiment koppensuun. PaznumuneMexay JTUHEHHOW CBS3BIO U IIK 1.5, TIK 5.2
MPUYUHHO-CJICICTBEHHOM CBS3bI0.JIMHEITHAs perpeccus.

Tema 3.10. Dnements | Coaep:xanue yuedoHoro marepuasa:l'pad, cBsa3Hbii rpad, mpeacTaBlieHue 3aaauu OK 1-9

Teopuu rpadon ¢ nomompio rpada. Crenens (BajgeHTHOCTh) BepiiuHbl. [lyte B rpade. Llenu u 4/0 K 1.5 HK’ 59
nukIbl. I'padel Ha iockocTh. JlepeBo cirydaliHOTO AKCIIEPUMEHTA. 7 )

Tema 3.11. Onementsl | Coaepxkanue y4eOHOro marepuaJja:l eHepaibHas COBOKYIHOCTh M Cily4alHas

MaTeMaTH4eCKOU BbIOOpKA. 3HAKOMCTBO C BBIOOPOUYHBIMU XapakTepucTHkamMu. OIeHKa CpeJHero u

CTaTUCTUKU JMCTIEPCUU T'€HEPATbHOM COBOKYMHOCTH C MOMOIIbIO BHIOOPOYHBIX XapaKTEPUCTHUK. 5/0 K (1)1; IHS; 55

.5, .

OHGHI/IBaHI/IC BCpOHTHOCTeﬁ COOBITHH 110 BBI60pKe.CTaTI/ICTI/I‘leCKa$[ THIIOTE3Aa.
HpOBepKa HpOCTCfII.HPIX TUIIOTE3 C ITIOMOIILIO CBOMCTB HU3YUYCHHBIX pacnpeneneHHﬁ.

KoHncynpTanuu no temam 12/0
CamocrosTenpHas pabora 296/0
[TpomexyTouHas arrectanus B popMe IK3aMeHa 10/0
Bcero 340/0
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3. YcaoBus peanu3zauuy y4eOHOH JUCHUIINHBI.
3.1. CneuunajbHble OMEIICHHUS AJIS PeaJu3aluy NPOrpaMMbl Y4eOHOH
AUCHHUIIMHBI.
OcBoenue nmporpamMmbl y4eOHOU AUCHUIUIMHBI «MaTemaTuka» Mpearnoaraet

Haouyue B TpodeccUuoHaIbHOM 00pa30oBaTEIbHON OpraHU3aliu, peaTu3yIoleH
00pa3zoBaTeIbHYIO IPOrpaMMy CpEeHEro o0IIero oopa3oBaHus B Mpeiesiax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro 00IIEero oOpa3oBaHMs, Y4eOHOro KaOWHETa, B
KOTOPOM HMMEETCS BO3MOXHOCTh O0ECHEYUTh O0ydYaromUMcsl CBOOOAHBIA JOCTYI B
HNuTtepHeT BO BpeMsi yueOHOT0 3aHATHS U B MIEPUO]] BHEYUEOHOM e TEILHOCTH.

[Tomemnienne kaOuHETa MOKHO YIOBIECTBOPATH TpeOoBaHUAM CaHUTAPHO-
snuaeMuogornueckux mnpabwi U HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUTIOBBIM 000PYI0BAaHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSIX, B TOM
qyclie CHeUUaIu3upoBaHHOM yuyeOHOM MeOenblo M CcpeAcTBaMU  OOyuYeHHs,
JOCTATOYHBIMU  JUIsl  BBIMOJHEHUS  TPEOOBaHWM K  YPOBHIO  MOJTOTOBKH
oOyuaromuxcs.( [Tucemo MunucrepctBa o6pazoanus u Hayku PD ot 24.11.2011 Ne
MJI-1552/03 «O6 ocHamenun o00111€00pa30BaTENbHBIX YUPEXKIACHUN YYEOHBIM U
y4eOHO-1a00paTOPHBIM 000PYI0BAHUEM . )

B kabunetre A0MKHO OBITh MYJIBTHUMEIUNHHOE OOOpPYAOBaHUE, MOCPEICTBOM
KOTOPOTO  YYacTHUKHA 0Opa30oBaTEIBHOTO IMpollecca MOTYT IpOCMaTpHUBATh
BU3YyaJbHYI0  MHpOpMAlMIO 1O  MareMaTuKe,  CO3[aBaTh  IPE3EHTAIUH,
BUJIEOMATEpHUalbl, UHbIE TOKYMEHTHI.

B coctaB yue6HO-METOAMYECKOTO U MAaTePUATLHO-TEXHUYECKOTO 00ecredeHus
IpOrpaMMbl y4eOHON AUCIHUIUIMHBI «MaTteMaTuka BXOIST:

® MHOTO()YHKIIMOHAIBHBIN KOMIUIEKC TIPETOaBaTes;

® HarJsJIHbIe TIOCOOUs (KOMILIEKTHI yU4eOHBIX TaOHI, IJIAKaTOB, MOPTPETOB
BBIIAIOIINXCS YICHBIX-MATEeMaTHKOB U Jp.);

® uH(pOPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® DKpPaHHO-3BYKOBBIE TTOCOOUS;

® KOMIUIEKT TEXHMYECKOM JOKYMEHTAlluM, B TOM 4YHCJE Dacrnopra Ha
cpencTBa 00y4eHUs, MHCTPYKIIMH 10 WX MCTOJIb30BAHUIO U TEXHUKE O€30MacHOCTH;

e OHOIUOTEYHBIA (OHI.

B OubnuoTeunslit GoHa BXOIAT YU€OHUKH, YUeOHO-METOINYECKNE KOMIUIEKTHI
(YMK), obecrnicunBaromme OCBOSGHHE YyYeOHOW JUCHUILIMHBI —«MartemaTukay
PEKOMEHIOBaHHBIC WJIM JIOMYIICHHBIE IS WCIONBH30BAaHUS B MPO(ecCHOHATBHBIX
o0pa30oBaTeIbHBIX OPTaHU3ANMIX, PEATH3YIONINX O00pa30BaTEIbHYI0 MPOTPAMMY
cpeaHero o6miero ooOpasoBanms B mpenenax ocBoeHus OIIOIT CIIO wa 6ase
OCHOBHOT'0 001IIeTO 00pa30oBaHMUs.

bubnuoteunsii  GoHA  MOXET  OBITh  JIOTIOJHEH  DHIMKIIOINCIUSIMH,
CIIPAaBOYHUKAMH, HAYYHOM, HAy4YHO-NOIYJSAPHOM M JPYyroul JIATEPATypou Mo
MaTeMaTHKe.
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B mpouecce ocBoeHuss mporpamMmbl y4eOHON AMCHUIUIMHBI «MareMaTuka
CTYJEHTBhl JOJDKHBI MOJYyYUTh BO3MOXKHOCTH JOCTyNAa K 3JIEKTPOHHBIM YYEOHBIM
MarepuajiaM 10 MaTeéMaTHUKe, UMEIOUIMMCS B CBOOOJHOM JoCTyne B cetu MHTEepHET
(37EeKTpOHHBIM KHUTaM, MPAaKTUKyMaM, TectaM, Matepuanam EI'D u ap.).

[IporpamMmmHoe obecrieueHue
MS Win XP Professional SP2 32-bit RussianLegalization DVD license
Ne43899319, nunensuonubii aoroBop ot 07.05.2008 (OO0 «HIIO Wuaykuus
bpsackoe  mpenct.»),  «MicrosoftOfficeStandard  2007»MicrosoftOpenLicense
43178755 (OO0 «HIIO Wuaykuusi»), HOMEp 3akaza TOProBOTO IOCPEIHHUKA:
ML766281-3.

3.2. UupopmannonHoe odecnevyeHne peaau3aliy NporpaMmmsl yueOHoit
AUCUMILTHHBI.

3.2.1. OcHOBHBIE NIEYaTHBIC U JJICKTPOHHbIE U3IaHMS.

bammakoB M.M. Marematuka: 3agauyHuk: y4e6. mocooue: — 5-e usm., crep, -
M., OUL] «Axanemusi», 2019.

bammakoB M.. Maremaruka: CO0opHHK 3a7a4 PO HIHLHON HAITPABICHHOCTH
yue0. mocobue: — 3-e usl., crep, - M., OUL] «Axagemusi», 2019.

bammakos M.M. Maremaruka: y4yeObHuk: — 6-¢ usm., crep, - M., OUIL]
«Axanemus», 2019.

3.2.2. JlonoJiHUTEJIbHbI€ HCTOYHUKH.
bammvakoB M.M. Marematuka: Kaura njs mpemnojgaBaTens: METOH. MocoOue:

OnekTpoHHbIH hopMmar, - M., OUL] «Akanemusi», 2019.

AmumoB III. A. u np. Maremaruka: anreOpa M Havaja MaTeMaTHYECKOIO
aHanusza, reoMeTrpusi. AnreOpa W Hayajda MaTEeMaTHYECKOro aHanu3a (0a30BbIM U
yrayonenaslii ypoBau) 10—11 kmaccel. — M., HznarensctBo «IIpocBemieHue,
2019.

Aranacsu JI. C., byry3zos B. @., Kagomues C. b. u np. Maremaruka: ainredpa
M Havalla MareMaTH4ecKoro aHammza. [eomerpus. I'eomerpuss (0a3oBbIi U
yrayonenubiii ypoBau) 10—11 wmaccel. — M., UsnmarensctBo «IIpocBemenue,
2019.

Konsarun F0.M., TkaueBa M. B, ®eneposa H. E. u ap. Martematuka: anredpa u
Hayajla MaTeMaTH4ecKoro aHammsa. AnreOpa W Hayajda MaTEMaTHYECKOTO aHaIM3a
(6azoBbiit u yrmyonennsiii ypoBau) 10 kmacc / mox pen. A. b. Xuxdenko. — M.,
N3narensctBO «IIpocBemenuney, 2019.

Konsrun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Maremartuka: anredpa
M Hayajga MaTeMaTHYeCcKOro aHanu3a. Anredpa U Hayajda MaTeMaTUYECKOro aHalIu3a
(6azoBbiii m yrmybsennslii ypoBau) 11 kmacc / mox pen. A. b. Xuxuenko. — M.,
NznarensctBO «IIpocBemenney, 2019.

3.2.3. UuTepHeT-pecypcehl.
https://www.iprbookshop.ru/ - Dnextponno-6udmoreunas cucrema IPRbooks

https://e.lanbook.com/ - DnexTponHo-0MbIMOTeYHas cuctema JIAHD
http://www.consultant.ru/ - CnipaBouno-nipaBoBas cuctema Koncynbrantlinroc
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https://www.elibrary.ru/ - HartmonansHast 3JieKTpoHHas OMOIMOTEKA

http://www.edu.ru/ -  ®Denepanbhbiii  MHTepHET-IOpTan  «Poccuiickoe
oOpa3zoBaHue»

3.3. OcobeHHOCTH OpraHu3anuyu 00pPa3oBaTeJIbHOI0 Mpolecca JAJs1 MHBAJIU/I0B U
JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI 0CBAUBAIONIUX MPOrpaMMy
y4eOHOM IUCHUIIINHBI.

N3yyenue JUCIUIUIMHBI WHBATUIAMH W JIMIAMH C  OTPaHUYCHHBIMH
BO3MOXHOCTSIMU  3/I0POBbBSI OpraHu3yeTcs C y4eToM 0COOEHHOCTEM
MCUXO(PU3NIECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOXKHOCTEH U COCTOSHUS
3JI0pPOBbSI TAKUX 00YYaIOIIUXCS.

[Ipu mpoBepeHHH  yuyeOHBIX 3aHATUNA  OOECleYMBaeTCs  COOJNIO/ICHHE
CIeAYIOINX TPEOOBAHUIM:

- y4eOHbIE 3aHATUS TPOBOAATCS JJIs WHBAIMIOB W JIMI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI B OJHOM ayJUTOPUU COBMECTHO C OOy4YaroIIMMHCS, HE
UMEIOIMMU OTPAaHUYEHHBIX BO3MOXKHOCTEH 370pOBBS, €CIIM 3TO HE CO3/aeT
TPYAHOCTEH JJ1s1 00y4aroIMXCs B X0/1€ YUeOHBIX 3aHATHH;

- TMPUCYTCTBUE ACCUCTEHTA M3 uucia paboTHUKOB BI'TY wiu npuBieyeHHBIX
JIUII, OKa3bIBAIOIIETO 00YYaOMIMMCS HEOOXOAMMYIO TEXHHUECKYIO TOMOIIb C YYETOM
UX WHIUBUAYAJbHBIX OCOOCHHOCTEH (3aHATh paboyee MeECTO, NEepeIBUraThCs,
IpOYUTaTh U 0)POPMUTH 3a]]aHUE, OOUIATHCS C EAArOrMueCKUM pabOTHUKOM H T. U.);

- oOyuyaromuecs C Y4€TOM HMX WHJMBHUIYaIbHBIX OCOOCHHOCTEH MOTYT
MOJIb30BaThCSl HEOOXOJUMBIMU UM TEXHHUUECKUMU CPEJICTBAMH;

- MaTepuajIbHO-TEXHUYECKUE YCIOBUS JTOJDKHBI 00ECreYrBaTh BO3MOXKHOCTD
OecrpensaTCTBEHHOr0 JOCTyNa OOyYarolMXCS B ayAUTOPUH, TyaJIeTHBIE M JIPyTUe
NOMEILIEHHUs, a TaKke HX MpeObBaHUS B YKa3aHHBIX MOMEIICHHUSIX (HaIU4ue
NaHAYyCOB, TIOPYYHEH, PACIIMPEHHBIX ABEPHBIX MPOEMOB, JU(PTOB, NMPU OTCYTCTBUU
TudTOB aynUTOpHsl JOJDKHA pacroiiaratbCs Ha TEPBOM  dTaxe; HaIU4due
CHEIUATBHBIX KPECEN U PYTUX MPUCTIOCOOTICHHI).

JIOTIOMHUTENbHO TIpU TMPOBEIACHUU YUYEOHBIX 3aHATHH obOecrednBaeTcs
COOJIIO/ICHUE CIIEAYIONIUX TPeOOBaHUI B 3aBUCHMOCTH OT KaT€rOpUHM OOYYarOIIHXCS
C OTPaHUYECHHBIMU BO3MOKHOCTSMH 370POBBS:

a)  JUIS CIENbIX: 3aJaHUSl U WHBIE MaTepUaibl U1 U3YYCHHS TUCIUTUTMHBI
odopmisitorcs penbedHO-ToueYHbIM MmpudTOM bpaiinsg unu B BUAE AJIEKTPOHHOTO
JOKYMEHTa, JOCTYIIHOIO C TMOMOIIbI0 KOMIBIOTEPA CO CIEHUATN3UPOBAHHBIM
MPOrpaMMHBIM O0€CTICUeHUEM IS CJETbIX, WU 3a4UTHIBAIOTCS ACCHCTEHTOM;
MMMCHMEHHBIE 3a7]aHUsl BBITIONHSIOTCS HAa Oymare penbeHO-TOYeHUHBIM MIpudTOoM
bpaiing wnm Ha  KOMOBIOTEPE CO  CHEIUATM3UPOBAHHBIM  MPOTPAMMHBIM
oOecrieueHueM JIJIsl CIENbIX, WU HaJUKTOBBIBAIOTCS ACCUCTEHTY; O0YJarOIIUMCS JIJIs
BBITIOJTHEHUS ~ 3aJaHUs TMPU  HEOOXOAMMOCTH  TMPEJOCTABIACTCS  KOMIUICKT
MUCBMEHHBIX TPHHAMICKHOCTeH W Oymara uisi TUChMa pelbe(HO-TOUYCYHBIM
mpudTom  bpaitng, KOMOBIOTEp CO  CHENUATU3UPOBAHHBIM  TPOTPAMMHBIM
oOecIieueHNEM JJIs CJICTIBIX;

0) mist  cnaboBUASIIMX: OOECHEeUYMBACTCS WHAMBUYATbHOE PAaBHOMEpPHOE
ocBenieHne He MeHee 300 JOKC; TpU  HEOOXOAMMOCTH — OOYy4YarOIIUMCS
MPEIOCTABIISETCSl YBEIIMUMBAIOIIEE YCTPONUCTBO; 3aJaHUs JJIsi BHITIOJTHEHUS W WHBIC
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MaTtepHuasibl OQOPMIISIOTCS YBEIUUEHHBIM IIPUPTOM;

B) 1  TIOyXUX W CJa0OCHBIIAINMX:  OOECIIEUMBACTCS  HAJIUYUE
3BYKOYCHJIMBAIOLIEN anmnapatypsl KOJUIEKTUBHOTO MOJIb30BaHUS, npu
HEO00XOAMMOCTH O0y4YaroIUMCs MPENOCTaBIAETCS 3BYKOYCHIMBAIOLIAs amnmaparypa
MHIUBUIYABHOTO MOJIb30BaHUS;

r) JUIS JIUL C TSDKEJIBIMU HapyLIIEHUSMH PEUH, TIyXUX, CIa00CbIIAIIIX BCE
KOHTPOJIbHO-OLIEHOYHBIE ~ MEPOINpPUSATUS MO0 JKEJAHUI0 O00yYaroUuuXxcsi MOTyT
MIPOBOJUTHCS B MUCbMEHHOU (hopMme;

1) IS JUL] C HapyLIeHUSIMU OMNOPHO-IBUTaTEIbHOrO amnmnapara (TsSKeIbIMU
HapyLICHUSIMUA JIBUTATENIbHBIX (YHKIUNA BEPXHUX KOHEYHOCTEH WM OTCYTCTBUEM
BEPXHUX KOHEYHOCTEW): MUCHbMEHHBIE 3aJ]aHUsl BBIMOJHSAIOTCS HA KOMIIBIOTEPE CO
CHEIUANIM3UPOBAHHBIM  IPOrPAMMHBIM ~ 00ECEUYeHUEM WM  HaJUKTOBBIBAIOTCS
ACCUCTEHTY; 1O JKeJIaHUI0 00YYalolMXCsl BCE KOHTPOJIbHO-OIIEHOYHbIE MEPONPUSATHUS
MOTYT MPOBOJIUTHCS B YCTHOM (hopme.
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4, KoHTpoJIb 1 OeHKa pPe3yJIbTATOB OCBOCHHS Y4eOHOM IMCHUIIIMHBI.

Kontpons

N OICHKa PpE3yJIbTATOB

OCBOCHHUS y4E€OHOW JUCIUTLIUHBI

OCYIIECTBIISIETCSI B MPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUN M JTa00paTOPHBIX
paboT, TECTUPOBAHHUSA, a TAKKE BBIMOJHEHUS OOYYaIOIIMMUCS WHIWBHUAYaJIbHBIX

3aJlaHui, TPOEKTOB, UCCIIEOBAHUIA.

Pe3yabTaThl 00y4eHUs
(OcHoBHBIE BU/bI
AEATEJbHOCTH 00YYAIOLIMXCSH)

Kpurtepuu oneHku

MeToanbl
OLIEHKH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIN3A

Hcnonb3oBaTh  TEOPETUKO-
MHOKE€CTBEHHBIM  ammapar  Jjis
ONUCAHUS X0/1a pelIeHus
MaTeMaTUYECKUX 3aJad, a TaKKe
pEeaJIbHBIX MPOLIECCOB U SIBICHUIA.

OnepupoBaTh  MOHSTHUSMMU:
palroHaIbHOE YHUCIIO,
OecKoHeuHast nepuoIuyecKas
IpoOBb, MPOLEHTHI;
UppanyoHalbHOE u
NEUCTBUTEIIBHOE YHCIO; MOAYJb
NENCTBUTEIIBHOTO 4HCIIa;
UCIIOJIB30BAaTh A3TH TMOHATHS TIPU
OPOBEACHUU  PACCyXACHUH U
JI0Ka3aTeIbCTB, NMPUMEHATHh APOOH
U TOPOLEHTbl  JJsi  pElIeHUus
OPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX
OoTpaciiel 3HaHWM W PEATBHOU
AKU3ZHU.

Hcnonb3oBaTh
npUOIMHKEHHBIC BBIYUCIICHUS,
MpaBUiia OKPYIJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM.

[IpumenaTh pasauYHbIC
METOJIbl PELICHUS PALMOHAIBHBIX
" JPOOHO-PAITMOHATBHBIX
YpaBHEHUH; A TaKke METOJ
MHTEPBAJIOB In: peleHus
HEPABEHCTB.

OnepupoBaTh  MOHATHUIMU
MHOTOWIEH OT OJJHOW MEPEMEHHOM,
€ro KOpHH; MPUMEHATH JCICHUE
MHOTOWIEHAa Ha MHOTOWIEH C
OCTaTKOM, Teopemy be3dy wu
Teopemy Buera ans  pemieHus
3a7a4.

OneHKka NOHUCHBMEHHBIX
KOHTPOJIBHBIX PaboT.

OTBeT  OIICHWBACTCS
OTMETKOM «5», €ClIu:

paboTa  BBINOJHEHA
TIOJTHOCTBIO;

B JIOTHYCCKUX
pacCcyKIeHUAX u
000CHOBaHUM PEIICHUS] HET
po0eJIoB 1 OMIMOOK;

B pCIIEHHWH  HET
MaTEMaTHYECKUX  OLIMOOK
(BO3MOKHA oJlHa
HETOYHOCT, OIHCKa,
KOTOpas HE SIBIISIETCA
CJIEICTBUEM HE3HAHUS WM
HETTOHUMAaHHMS y4eOHOT0
Marepuania).

OtmeTka
CTaBUTCA B
CIIyJasix:

pabora
MOJIHOCTBIO,
000CHOBaHUS
perieHus HEJI0OCTaTOYHbI
(ecu yMEHUE
000CHOBBIBATh PACCYKICHUS
HE SIBISIJIOCH CIIEIIMABHBIM
00BEKTOM IIPOBEPKH);

JOTTYTIICHBI OJTHa
omMOKa WM €CTh JIBa — TPHU
HeAou€éTa B BBIKJIAJKaX,
PUCYHKAX, 4YepTexKax WIN
rpadukax (eciu 3TH BHJbI
padot HE SIBJISLITUCH
CHIEIUATHHBIM 00BEKTOM

«@»
CIICAYIOIIHNX

BBIIIOJTHCHA
HO
niaroB

IIpoBenenu
€  NHUCBMEHHBIX
KOHTPOJIbHBIX
paboT,  YCTHBIX
OIIPOCOB.
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OnepupoBaTh  MOHSITUAMU:
CUCTEMA JIMHEMHBIX YpPaBHEHUH,
MaTpuLa, ONPEAECIUTENb MAaTPHULIBL.

Hcnonb3oBath CBOWCTBA
ompeaenuTenss 2 X 2 aus
BBIYUCIICHUS ero 3HAYEHUS,
NPUMEHATh  ONPEACHUTENN  JJIs
pelIeHnusT  CHUCTeMbl  JIMHEHHBIX
YPAaBHEHUM.

MopnenupoBate  peajbHbIE
CUTyallUM C TIOMOIIBIO CHUCTEMBI
JIMHENHBIX YPaBHEHU,
UCCJIEN0BATh MIOCTPOCHHBIE
MOJENH C TOMOIIBI MATpUIl U
ONPEICIIUTETIEH,
UHTEPIPETUPOBATh  TOJYUYEHHBIN
pe3ynbTar.

OnepupoBaTh  TMOHSATHUSIMU:
byHkuMs,  cnocoObl  3aJaHusd
¢yHKIIMU;  B3aUMHO  OOpaTHbIE
GyHKIMM, KOMITO3UIUS (YHKITUH,
rpaduk byHKINH, o0JacThb
ONpeIeNICHHUS " MHOXECTBO
3HAYCHUI byHKINH, HYJIA
byHKIUH, IPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA; JIMHEMHa,

KBaJpaTuyHas, JIpOOHO-ITHHEWHAs
U CTeNeHHAas (YYHKITUH.
BEIMOTHATE  37€MEHTapHbBIS

npeoOpa3oBaHus rpaduKoB
byHKIUH.

3HaTh U yMETh JIOKa3bIBaTh
YETHOCTH 1580078 HEYETHOCTD
byHKITUH, MEPUOJANYHOCTD
(GYHKIIMU, HAXOIUTh MPOMEKYTKU
MOHOTOHHOCTH byHKIIAA,
MaKCHUMYMBbI " MUHHAMYMBI
byHKITHH, HauOobIIee u

HAaWMEHbIIEEe 3HaYeHWEe (YHKINH
Ha MPOMEXKYTKE.

DopmMynUpPOBATH 51
WJUTIOCTPUPOBATH rpaguyecku
CBOMCTBA JIMHCHHOM,

KBaJIpaTUYHOM, APOOHO-THHEHHON
U CTENIEHHOU QPYHKIIUM.

IIPOBEPKH).

OtMmeTKa
CTaBUTCS, €CJIH:

JOITYIIEHO Oonee
oIHON omubku wian Oosee
JIBYX — TpeX HEIOYECTOB B
BBIKJIQ/IKAX, YEpPTeKaX WU
rpadukax, Ho oOyyarouuiics
obmamaer  00s3aTEIBLHBIMH
YMEHHUSAMHU TI0 TIPOBEPsSEMOi
TEME.

«3»

OtmMmeTKa «2»
CTaBUTCS, €CJIN:

JOTYIIEHbI
CYIIECTBEHHbIEC OIIINOKH,
ITOKa3aBIIINE, 4To

obOyugaromuiicss He oOiagaer
00s13aTeTbHBIMU ~ YMEHUSIMU
10 JaHHOM TeMe€ B IIOJHOM

Mepe.
Jomyckaercs

NOBBICUTh ~ OTMETKY  3a

OpDUTMHAJIbHBIA ~ OTBET Ha

BOMPOC WM OPHUTHHAIBHOE
peleHre 3agadyd, KOTOpBIC
CBUJICTEIILCTBYIOT 0
BBICOKOM MaTeMaTHYECKOM
Pa3BUTHUH O0YYAIOIIETOCS; 32
pemienue Oojee  CIOXKHOM
3aa4d WJIM OTBET Ha Oosee

CIIOXKHBIN BOIIPOC,
MPEITI0KEHHbIC
obOydJaromemycs
JIOTIOJTHUTEIIBHO ocJye

BBITIOJIHEHUSI UM KaKUX-JIHOO
JIPYTUX 3aJaHHM.

Ouenka YCTHBIX
OTBETOB.

OTtBeT  OIICHMBACTCS
OTMETKOM «5», eciau
00yYarOIUCs:

TIOJTHO PaCKpBLI

colepKaHWe MaTepuaia B
o0beMe, MpPeayCMOTPEHHOM
POTPpaMMON U Y4eOHHKOM;
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Beipaxatp dopmynamu
3aBUCUMOCTH MEXKy BEJIMUMHAMHU.

3HaTh  OMNpENEIICHUuE U
CBOWCTBA CTCIIEHU C  LEJBIM
MOKa3aTeseM; MOIXOISIIIYIO
dbopmy 3amucu JIEHUCTBUTEIBHBIX
YuCell ISl PeIIeHUs MPAaKTUYECKUX
3a/1a4y ¥ IpeJICTaBICHUs JaHHBIX.

PopMynUpOBaTh,
3aMMChIBaTh B  CHMBOJUYECKOM
dopMe U HCMONB30BaTh CBOMCTBA
KOpHS  Nn-0o  cTemeHu  Juid
npeoOpa3oBaHuUs BHIPAKCHUIM.

Haxonutb pelIeHus
UppALMOHAIBHBIX ~ YPaBHEHHUH C
OMOIIBIO PaBHOCHIIBHBIX
NEPEXOI0B WM  OCYIIECTBIISS
IIPOBEPKY KOPHEMN.

Crpoutb rpaduk QyHKIUU
KOpPHSI N-O CTENeHU Kak oOpaTHOU

st QyHKOMM  CTENEHH ¢
HATypaJIbHBIM I1OKA3aTEJIEM.

DopMyJIMPOBATH
OnpeieJICHHE CTENIEHU C
palMOHATIBbHBIM [TOKA3aTEIIEM.

BrimonHaTh
npeoOpa3oBaHus YUCIIOBBIX
BBIPAKECHU, COIEepIKaIIUX
CTEIEHH c palHoOHaIbHBIM
MIOKa3aTeJeM.

Ucnonb3oBath  muQpoBbIE

PECYPCHI IS TOCTPOEHUs Tpaduka
MOKa3aTeIbHON byHKIMN U
W3y4YEHHS €€ CBOMCTB.

Haxognte peleHus
MOKAa3aTeJIbHBIX YPABHCHUU.
JlaBaTh OIPEIETICHUE

norapudma gucia; JECATUIHOTO H
HaTypajIbHOTO JIoTapudma.
Hcnonp3oBath CBOWCTBA
norapudmoB sl IpeoOpa3zoBaHUs
JTorapu(PMUYECKUX BHIPAKEHUM.
Crpours rpaduk
norapumuyecko (YHKIIMU Kak
0o0paTHOM K TMOKa3aTeIbHOM U

U3JIOKUJI ~ Marepuan
TPAMOTHBIM SI3IKOM, TOYHO
UCIIONIb3Ysl MATEMATUUYECKYIO
TEPMUHOJIOTHIO u
CHUMBOJIUKY, B
OIPENICIIEHHOW JIOTUYECKOU
MOCJIEI0BATEIILHOCTH;
MPaBUIBHO BBIMOTHUI
PUCYHKH, YEPTEXKH,
rpa@uKy, COMYTCTBYIOLIUE
OTBETY;
noKasan yMEHHUE
WUTIOCTPUPOBATh  TEOPUIO
KOHKPETHBIMH TPUMEPAMH,
NPUMEHATh €€ B HOBOH
CUTYyalluu TMPU BBITOJIHCHUHU
MPaKTUYECKOTO 3a/1aHUs;
MPOJIEMOHCTPUPOBAT
3HAaHWE  TEOPUU  paHee
W3YUYEHHBIX COMYTCTBYIOIIUX
TeM, CPOPMUPOBAHHOCTh U
YCTOMYUBOCTh
UCIIOJIb3YEMBIX IPU OTBETE
YMEHUI 1 HABBIKOB;
oTBEYal
CaMOCTOSITEIBHO,
HABOJAIIKX BOIIPOCOB;
BO3MOJKHBI OJIHA — JIBE
HETOYHOCTH MPH OCBEIICHUE
BTOPOCTENIEHHBIX BOIPOCOB
WIN B BBIKJIAJKaX, KOTOPbIE
oOydJaromuiics JIETKO
WCIIPABUJI [TOCJIE 3aMEYAHMUS.
OTBeT  oOlLlEHUBaeTCs
OTMETKOM «4», ecnu
YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSIM Ha
OLEHKY «5», HO IIpU 3TOM
uMeeT OJIMH u3
HEJIOCTAaTKOB: B H3JI0KCHUU
JTOITYILIEHBI HEOOIbIITNe
npoOebl, HE MCKA3UBIIEE
MaTeMaTH4eCcKoe
coJ/iep>KaHHe OTBETA;
JONYIIEHbl OJUH —

oe3
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HCIIOJIB30BaTh CBOMCTBA
norapupMuyeckorn (QyHKIHH IS
pelieHus 3a1a4.

Haxonuts pelIeHns
Jorapu(pMUYECKUX YpPaBHEHUU C
IIOMOILIBIO PaBHOCHJIBHBIX
[IEPEX0J0B  WIM  OCYILLECTBIIAA
IIPOBEPKY KOPHEM.

JlaBaTh OIpEAECICHUS
CUHyCa, KOCHHYyCa, TaHIE€HCAa U

KOTaHI'€HCa YHCJIOBOTO apryMeHTa;
a TaKXe apKCUHyca, apKKOCHUHYyCa
U apKTaHIeHCa YnclIa.

[TpumensTh OCHOBHBIC
TPUTOHOMETpUUYeCKue  (popMyIbl
TSt npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUH.

[TpumensTH dbopmyIibl
TPUTOHOMETPUHU pelieHus
OCHOBHBIX TUTIOB
TPUTOHOMETPUUECKUX YPABHEHUI.

OnepupoBaTh  MOHSTHSMMU:
MOCJIEI0BATEIILHOCTb, CIIOCOOBI
3a7jaHusl  TOCJIEeI0BAaTEIbHOCTEM;
MOHOTOHHBIE M  OTPaHUYECHHBIE
MOCJIEI0BATEIILHOCTH;
UCCIIeIOBaTh TMOCIEI0BATEILHOCTH
Ha MOHOTOHHOCTh u
OTPAaHUYEHHOCTb.

[lomyuats  mpencTaBiieHHE
00 OCHOBHBIX WJCSX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh OIIPEEIICHUE
apupMETHIECKOM u
r€OMETPUYECKON MPOTrPeCcCUu

Jloka3bIBaTh CBOMCTBaA
apuPpMETHIECKOM u
reOMETPUIECKOMN MPOTPECCHH,
HaXOIUTh CYMMY YJICHOB
MpOrpeccuyd, a TakkKe CYMMY
YJIEHOB OECKOHEYHO YOBIBAIOIICH
F€OMETPUUECKON MPOTPECCHM.

Hcnonp3oBaTh mporpeccuu
JUIS peIIeHUs 3aJa4 MPUKIAJHOTO
XapakTep.

TUTS

JBa HEeJo4eTa npu
OCBEIICHUH OCHOBHOTO
coJiepKaHUs OTBETA,
UCIIPaBJICHHbBIC nocie
3aMevaHus;

JTOMYIIEHbl  omuOKa
win OoJiee JByX HEIOYETOB
npu OCBEIIEHUHU

BTOPOCTCIICHHBIX BOIIPOCOB
WJINM B BbIKJIaJKaX, JICTKO

UCIIPaBJICHHBIC nocine
3aMeYaHusl.

OtMeTKa «3»
CTaBUTCS B  CJICIYIOIIUX
CIyvasx:

HETMOJHO  PaCKPBITO
COJICp>KaHHE Marepuasa
(conmepxkaHue U3JI0KEHO
dbparmeHTapHo, HE Bceraa
MOCJIEI0BATENIBHO), HO
MOKa3aHo o0lee MOHMMaHue
BOIpOCa u
POJEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHbIE [IJIst
YCBOGHHUS  MPOTPaAaMMHOTO
MaTepHana;

HMMEJINCh 3aTPYyIHCHUS
WM JOMYIICHBl OIIMOKH B
onpeAeIeHUN
MaTeMaTHYEeCKOMN
TEPMHUHOJIOTUM, YepTexkax,
BBIKJIQJIKaX, MCIPABJICHHbIC
1ocJjie HECKOJIBKHX
HABOJAIIMX BOIPOCOB;
o0ydJaromuincs HE
CIIPABUWIICS C MPUMEHEHUEM
TEOpUM B HOBOM CHUTYyallUU
npu BBITTOJTHEHU U
MPAKTUYECKOTO 3aJaHMs, HO
BBITTOJTHHIT 3aJJaHUsI
00s13aTeIbHOTO YPOBHSI
CJI0KHOCTH IO JTAaHHOM TEeME;
npu JIOCTaTOYHOM
3HAHUU TEOPETUUYECKOTO
Marepuaia BBISIBJICHA
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[TpumensTh dbopmyny
CJIOXHBIX MTPOLIEHTOB JIJISl PEILICHUS
3a71a4 U3 pEAIbHOMN IIPAKTUKHU.

OnepupoBaTh  MNOHSTUSMMU:
byHKIH HelpepbIBHAs Ha
OTpe3Ke, TOUYKa pa3pbiBa (PYHKIINH,
acumnToTa rpaguka QyHKIHH.

[IpumenaTs CBOWCTBA
HEMpepbIBHBIX  (QYHKIUH I
peuieHus 3aaay.

OnepupoBaTh  MOHATHUAMMU:

nepBas W BTOpas IPOU3BOJHBIC
byHKIMY; TTOHUMATh (U3NYECKUi

u reOMETPUUYECKUM CMBICIT
IPOU3BOIHOM; 3alMChIBaTh
YPaBHEHUE KacaTeJIbHOM.

Bbuucnsate  mpou3BOJHBIC
CyMMBbI, TMPOU3BEACHUS, YACTHOIO
U CJIO)KHOW (DYHKITUH.

Nzyuath MPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIIHIA.

Hcnonb3oBath

TEOMETPUYECKUNA U (pu3nuecKuit
CMBICJI IPOU3BOJIHOM JI PEIICHUS
3a/1ad.

[IpumensaTs OCHOBHBIE
HNOHSTHSI Kypca anreOpbl U Hayal
MaTE€MAaTHYECKOTO aHaiau3a s
pelieHnuss 3axady  HU3  PeallbHOM
KU3HU M JAPYIUX  IIKOJBbHBIX
MPEIMETOB.

Ctpoursb
KOMIIO3UIIUH byHKINN c
IIOMOILBIO AJIEMEHTAPHOTO
HCCIIEI0BaHUS u CBOWCTB
KOMIIO3HIIUU.

Ctpouth  reoMeTpuyecKue
o0Opa3bl ypaBHEHUN W HEPaBEHCTB
Ha KOOPJUHATHOM TNTIOCKOCTH.

Hcnonp3oBath
MPOU3BOAHYIO ISl HCCIEAOBAaHUS
GYyHKIMM Ha MOHOTOHHOCTH U
3KCTPEMYMBI; HaXOJUTh
HauOosblllee W HauMEHbIIIee
3Ha4YeHUs (YHKIMU HENPEPHIBHOU

rpaduk

HEJIO0CTaTOYHAS
c(hOopMUPOBAHHOCTH
OCHOBHBIX YMEHUU 151
HaBBIKOB.

OtMeTKa «2»
CTaBUTCS B  CIEIYIOIIUX
clIyJasix:

HE PaCKpBITO
OCHOBHOE coJiepKaHue
yueOHOr0 MaTepHaia;

0OHApyXKEHO
HE3HaHHEe  OOydaroIUMCs
Oonbiieid win  Haubosee
BOXHOM 4YacTh Yy4eOHOTO
MaTepuana;

JOTMYIIEHBI OITUOKA B
OIPENICJICHUN TIOHATUM, TIPU
HCII0JIb30BaHUU
MaTeMaTHYECKOMN
TEPMUHOJIOTUH, B PUCYHKAX,
yepTexkax wiu rpadukax, B

BBIKJIaAKax, KOTOPBIC HC
HCIIPABJICHBI ITOCJIC
HCCKOJBKHX HaBOISAITHUX
BOIIPOCOB.
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Ha OTpE3Ke; CTPOUTHh TrpaduKu
GyHKIUI Ha OCHOBaHHH
MIPOBEIEHHOTO UCCIIEI0BAHMUS.
Hcnonb3oBath
MPOU3BOJHYIO ISl HaXOXKJICHUS
HaWJITy4lIero pelIeHUs B
NPUKIAJAHBIX, B TOM  YHUCI]E
COLIMAJIbHO-DKOHOMHYECKUX,

3aja4ax, JUISL OIIpEIECTICHMS
CKOPOCTH M YCKOPEHHs Ipolecca,
3aJJaHHOTO bopmynoi WIH
rpaduxom.

[Tonmy4ats mpencraBieHUE O
NPUMCHCHUM  TIPOM3BOJHOH B
Pa3TUYHBIX OTPACIISIX 3HAHUH.

OnepupoBaTh  TOHSTHSIMM:
nepBoOOpa3Hasl W ONpeaeAEHHBIN
UHTETpaI. Haxonuts
IEpPBOOOpa3HBIC DJIEMCHTAPHBIX
(GYHKIIMHA W BBIYKCIATH HHTETPA
no ¢opmyne  Heioroma —
JleriOHMIIA.

Haxonuth TUTOIIAIH
IJIOCKUX (GUTYp U OOBEMBI TEN C
IOMOIIBIO OTIpeICTIEHHOTO
UHTETpaa.

3HaAKOMHUTHCS c
MaTEeMaTHYECKUM

MOJIETUPOBAHMEM Ha  TIpUMeEpe
muddepeHIanbHbIX YPaBHECHUH.

[TonywaTe mpencraBiieHuE O
3HAUYEHWW  BBEJICHUS  TOHATHS

WHTETpana B pa3BUTHH
MaTEeMaTHKH.

Hcnonb3oBath  muQpoBbIE
pecypchl TSI MOCTPOCHUS

rpa@uKoOB  TPUTOHOMETPUUECKUX
(GYHKITUY ¥ M3YYCHHS MX CBONCTB.

Pemats
TPUTOHOMETPUYECKUE YPABHEHUS
U OCYHIECTBIISITh OTOOp KOpHEH ¢
MOMOIIBI0O  TPUTOHOMETPUUYECKOU
OKPY>KHOCTH.

[IpumenaTs dbopmyIibl
TPUTOHOMETPUM  JIJII  PEUICHUs
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OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.

UcnonwzoBate  1udpoBbie
pecypcbl  JJisl  TOCTPOEHUS U

HCCIIEIOBAHUS rpadukoB
GyHKIU.

[IpumenaTs CBOWCTBA
[I0Ka3aTeIbHON 51

gorapupMuyeckod  QyHKIUH K
pPELICHUIO  TOKa3aTeNbHbIX |
orapupMUYECKUX HEPABEHCTB.

O6ocHOBaTh
PaBHOCWJIBHOCTD MEPEXOJI0B.

PemaTte uppanuvoHagbHble U
KOMOMHUPOBAHHBIE HEPABEHCTBA, C
OMOIIBIO PaBHOCHIIBHBIX
EPEXO0/IOB.

Hcnonb3oBaTh rpadguueckue
METOJIbI U CBOMCTBA, BXOJSIIUE B
ypaBHEHHE  WJIM  HEPaBEHCTBO
(GYHKUMIA U1l pelieHns 3a1a4uH.

OnepupoBaTh  MOHATHIMMU:
KOMIUIEKCHOE YMCJI0O U MHOXKECTBO
KOMIUIEKCHBIX YHCEIl.

[IpencraBuare
KOMIUJIEKCHBIE qucla B
anreOpanyecKoiu U
TPUTOHOMETPUUYECKOU opme.
BrimonHaTh

apupMeTHUYECCKHe  OmIepaluu ¢
HUMU.
N3o0paxaTth KOMIUICKCHBIC

yuciia Ha KOOPAMHATHOMN
IJTIOCKOCTH.

[TpumensTH bopmyny
Myagpa u M0JIy4aTh

MPEJICTABIECHUE O KOPHAX N-OU
CTENEHU U3 KOMIUIEKCHOTO YuCJa.

3HaKOMUTBCSI C OPUMEPAMU
MPUMEHEHUS] KOMIUJIEKCHBIX YHCEl
JUISl PEIICHUS] T€OMETPUUYECKUX U
bu3nUecKuX 3a1ay.

OnepupoBaTh  MOHSATUSAMU:
HaTypaJibHOE U 1EJI0€ YHUCIO,
MHOXECTBO HATYPAJIbHBIX U LEJbIX
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YHUCEN.

Hcnonb3oBath MIpU3HAKU
JNETUMOCTH LEJIbIX YHCEIN; OCTATKU
no wMoaymwo; HOJ wu HOK
HAaTypaJIbHBIX YHUCEJ; aJIrOpPUTM
EBximmpaa g pemieHus 3aaad.

3anuceiBaTh  HATypaJbHBIE
Yyycia B Pa3IUYHbIX MMO3UIIMOHHBIX
CUCTEMAX CUUCIIEHUS.

OnepupoBaTh  MOHATHAMMU:

CHUCTCMa u COBOKYITHOCTH
ypaBHeHI/Iﬁ 151 HCPABCHCTB,
peUICHUC CHUCTCMBI 501041
COBOKYITHOCTH, PaBHOCHUIIBHBIC

CHUCTCMBI U CUCTCEMBI-CIICICTBHA.
HaXOJ]I/ITB peuicHusd CUCTCM

U COBOKYITHOCTEH LEJIBIX
palMOHANbHBIX, UPPALMOHAJIbHBIX,
NIOKa3aTENbHBIX 17}
norapuMUYECKUX YpaBHEHUN U
HEPaBEHCTB.

IIpumensTh CUCTEMBI

YPAaBHEHHI K PEIICHUIO TEKCTOBBIX
3alay U3 pas3MYHBIX oO0JacTei
3HAHUM W  PEAIbHOW  JKU3HU,
UHTEPIPETUPOBATh  TOJTYYCHHBIC
pEIICHMS.

Hcnons3oBate  1tudpoBbIe
PECYPCHI.

Bri6upath crmoco6 perieHus
paIMOHANILHBIX, UPPAMOHATBHBIX,
MOKA3aTeNbHBIX,

norapuMUYECKUX u
TPUTOHOMETPUYECKUX ypPaBHEHHI
M HEPaBEHCTB,  COJEPKAIIUX

MOJYJIA U MapaMeTphI.
[IpumensaTe rpaduueckue u
aHAJUTUYECKHE  METOABbl s
pelieHns ypaBHEHU U HEPABEHCTB
C  MmapaMmeTpamMu, a  TakKxke
uccienoBanue GyHKIHUM MeTogaMu
MaTeMaTU4eCKOTo aHau3a.
CtpouTh H  HCCIEIOBATH
MaTeMaTH4eCcKue MOJENH
peaJbHbIX CUTyalluid C TMOMOUIBIO

41




YpaBHEHU, HEPABEHCTB U CHUCTEM
C mapaMeTpaMu.

MogenupoBats  peanbHbIE
CUTyallUl Ha s3bIKE aJureopsl,
COCTaBIIATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHMIO 3aJayH,
UCCIIEI0BATh NIOCTPOCHHBIE
MOJEIN C UCII0JIb30BAHUEM
arnapara anreopsl,
UHTEPIPETUPOBATh  MOJYYEHHBIN
pe3yJIbTar.

[Ipumensats QyHKIUM AJIS
MOJIETUPOBAHUSI U UCCIIEIOBAHUS
peaNbHBIX MPOIECCOB.

Pematp NPUKIaTHbIE
3a/layd, B TOM YHUCJIE COIMAJIbHO-
HKOHOMHYECKOTO M (hU3MYECKOTO
XapakTepa, CpelICTBaMH anreOpsl U
MaTEMaTUYECKOT0 aHaJIN3a.

I'EOMETPUA

Onpenensite INIOCKOCTh Kak
¢burypy, B KOTOpOH BBINOJIHSETCA

IIAaHUMETPHUSL.
Jenatp POCTENIINE
JIOTUYECKUE BBIBO/IbI u3
AKCUOMAaTHKH IIOCKOCTH.
[IpuBOIUTH PUMEPHI
peaTbHBIX 00BEKTOB,

ujeanu3almreil KOTOPhIX SBISIOTCS
AKCUOMBI T€OMETPHUH.

N3yuats, IIPUMEHSATH
IIPUHLIUIIBI IOCTPOEHHUS CEUYCHUM.

Hcnons30BaTh TSt
MMOCTPOCHUSA CeUeHUH METOJI
CIEN0B,  METOJ  BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ IEPEHOCA
CEeKyIIEH TIIOCKOCTH.

Pemate crepeomerpuueckue

3a7a4u: Ha OIpENeICHUE BHUAA
CEUCHHMS] W  HAXOXKJICHUE €ro
TTOIIA/IH.

AkTyanu3upoBaTh (HaKThl U
METOIbI IJIAHUMETPHH,
pENeBaHTHBIE TEME, NPOBOAUTH

OneHka NHUCHMEHHBIX
KOHTPOJIBHBIX PaboT.

OTtBeT  OlLICHMBACTCS
OTMETKOM «5», €ClIu:

paboTa  BBINOJHEHA
TIOJIHOCTBIO;

B JIOTUYECKUX
pacCyKJIeHUAX u

000CHOBaHMM pEIICHUS HET
po0eJIoB 1 OMIMOOK;

B PpCIICHHUH HET
MaTeMaTHYECKUX  OIIHMOOK
(BO3MO>XHA OoJHa
HETOYHOCTb, OTIMCKa,
KOTOpast HE SIBIISICTCS
CJICACTBUEM HE3HAHHUS WIH
HEITOHUMAaHHS y4eOHOTO
Marepuana).

OTMeTKa «4»
CTaBUTCS B  CIICIYIOIIHUX
CIydasx:

paboTa  BBINOJHEHA
MTOJTHOCTBIO, HO
000CHOBaHMS 1aroB

[TpoBenenn
€  THUCHhMEHHBIX
KOHTPOJBHBIX
paboT,  YCTHBIX
OTIPOCOB.
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aHAJIOTUHU.
Hcnonb3oBaTh Npy pelICHUN

3a1a4 CIIEAYIOIINE
IUIaHUMETpUYecKre  (akThl U
METO/BI:

Teopempr @aseca u 0
MIPONOPUHUOHAIBHBIX OTpE3Kax.
ANTOpUTM JAENeHus OTpe3Ka Ha n
PaBHBIX YacTeu. Teopema
Menenasi.

PaBHOOGeApeHHbII
TPEYTOJIbLHUK. PaBHOCTOpOHHUI
TPEYrOJIbHUK. IIpssMoyronpHbIN
TPEYTOJIbHUK

CBOIICTBO cpeaHEl JIMHUU
TPEYroJIbHUKA.

CBoiicTBO OMCCEKTPUCHI
yria TPeyrojabHHUKa.

CBoiicTBOMEIMaH
TPEYroJIbHUKA.

ITpu3Haku noao0us
TPEYrOJbHUKOB.

[lonyyats  mpencTaBiIeHUS
00 OCHOBHBIX  JTamaxpa3BUTHUS
r€OMETPUN KaK COCTABHOW 4YacTH
dbyHmamenTa pPa3BUTHUS
TE€XHOJIOTHUM.

Knaccudunuposats

B3aMMHOE PACMOJIOKEHUE MPSIMBIX
B IIPOCTPAHCTBE, WJUIIOCTPUPYS
PUCYHKaMH W TPUBOJS TMPHUMEPHI
W3 PEAbHOM KU3HMU.

JlokazpiBaTh  TEOpPEMY O
CyIIECTBOBAaHUU u
€IMHCTBEHHOCTH  IApPAJUICIBbHOU

MPSAMOM, MPOXOASIIEH YEPE3 TOUKY
MPOCTPAHCTBA W HE JICKAlIeW Ha

ApYyrol  OpsiMOM;  JIEMMY O
MEPECEYEHNN IIJIOCKOCTH JIBYMS
napajiyIeIbHBIMU MPSIMBIMU;
TEOpEMY O TpPEX MapajuIeIbHbIX
MPSAMBIX.

Jloka3bIiBaTh MIPU3HAK
CKPEIMBAIOIIAXCA MPSMBIX,
TEOPEMY O  CKPEHIMBAIOIIMNXCS

pereHus HEJOCTAaTOYHBI
(ecm yMEHHE
000CHOBBIBATb PACCYkKIACHHUS
HE SBISUIOCH CIIEHUATBHBIM
00BEKTOM MIPOBEPKH);
JOTTYTI[EHBI OJlHa
OlIMOKA UK €CTh JIBa — TPHU
HEJO04Y€Ta B BBIKJIAJKaXx,

pPUCYHKaX, dYepTekax WU
rpadukax (eciii 3TH BHJIBI
pabot HE SIBJISUTUCH
CHeIUaTbHBIM 00BEKTOM
IPOBEPKH).

OtMeTKa «3»
CTaBUTCS, €CIIH:

JOTYIIIEHO Ooiee

OIHOM omHOKU uiau Ooliee
JIBYX — TpPeX HEIOYECTOB B
BBIKJIQ/IKaX, YepPTeKaxX WU
rpadukax, HoO 00 y4arOIIHACs
obmamaer  00sA3aTEIbHBIMHU
YMEHUSAMH TI0 TIPOBEPSIEeMOM
TEME.

OTMeTKa «2»
CTaBUTCS, €CIIN:

JOTYIIEHbI
CYIIIECTBEHHBIE OIIINOKH,
[IOKAa3aBIIHE, YTO

obOyuaromuiicss He oOiamaer
00s13aTeTbHBIMA ~ YMEHUSIMH
10 JaHHOW TEME B IIOJITHOU

Mepe.

Jomyckaercst
MOBBICUTh ~ OTMETKY  3a
OpPUTHHAJIBLHBIM OTBET Ha

BOIIPOC HWJIM OPUTHHAIBHOE
pemieHne 3amadr, KOTOpBIC
CBUJIETEIBCTBYIOT 0
BBICOKOM MaTE€MaTHYCCKOM
Pa3BUTHH 00y4aIOMIErocs; 3a
peuieHue 0Oojiee  CIOXKHOM
3aJa4d WM OTBET Ha Oosiee
CJIOXKHBIN BOIIPOC,
IIPEIIOKEHHBIS

o0yyaronemycs
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MPSAMBIX.
JloxaspiBaTe  TEOpeMy O
paBEHCTBE YIII0B c
COHAIIPaBJIICHHBIMU CTOPOHAMMU.
OOBSCHATh, YTO HA3BIBACTCS
NapajyIeIbHBIM U LEHTPAJIbHBIM

MPOEKTUPOBAHUEM u KakK
BBIIOJTHSICTCS MPOEKTUPOBAHUE
¢Guryp Ha MmI0CKOCTb.
Jloka3bkIBaTh CBOMCTBA
MApAJUIEIIBHOTO ITPOCKTUPOBAHUS.
N3o6paxath B

napajuieIbHOM TPOEKUUH pa3HbIe
reoMeTpuieckue QUrypsl.
Pemate crepeoMeTpuueckue

3aJlayd  Ha  J0Ka3aTejIbCTBO H
UCCJIEIOBaHNE,  CBA3aHHBIE  C
PacnoioKeHUEM TIPSMBIX B
IPOCTPAHCTBE.

[IpoBoauTh J1OKa3aTeNIbHbBIE
paccyXKIeHuss  NpU  PEHICHUH
Tr€OMETPUUYECKUX 3ajay,
CBSI3aHHBIX Cco B3aMMHBIM
PacIoioKeHUEM MPSIMBIX B
IPOCTPAHCTBRE.

CpaBHUBaTh, aHATU3UPOBATH
U OLIEHUBATh YTBEPXKICHUS C
LEIbI0  BBISIBJIICHHUS  JIOTMYECKHU
KOPPEKTHBIX ¥  HEKOPPEKTHBIX
pacCcyXICHUH.

MopgenupoBate  peajbHbIE
CUTYyalluH, CBSI3aHHbIC co
B3aMMHBIM PacIoNOKEHHEM
MPSIMBIX B IPOCTPAHCTBE, HA SI3BIKE
TEOMETPHH.

HccnenoBate MOCTPOCHHBIE
MOJEIN c UCIIO0JIb30BAHUEM
F€OMETPUYECKUX  MOHATHH U
TEOpEM, anmapara  anreOpsl,
U (PPOBBIX PECYPCOB.

Knaccudpunmposats
B3aMMHOE PaCIOJIO0KEHUE MPSIMOU
U IUIOCKOCTH B MPOCTPAHCTBE,
MIPUBOAS COOTBETCTBYIOIIIHE
MIPUMEPBI U3 PEaTbHOMN )KU3HH.

JOIOJIHUTEIBHO IOCJIE
BBITNIOJIHEHUS UM KaKHX-TH0O0
IPYTUX 3aJaHUM.

Onenka YCTHBIX
OTBETOB.

OTBeT  olLICHMBaETCS
OTMETKOU «S», eCliu
o0yyJaromumcs:

IIOJIHO PacKpbLI

CoJIep’)KaHWe Marepuaia B
o0beMe, MPEeayCMOTPEHHOM
porpaMMoi U Y4EOHUKOM;
U3JIOKUJ ~ Marepuan
TPAMOTHBIM SI3IKOM, TOYHO
UCIIONIb3Ysl MAaTEMaTUYECKYO
TEPMHUHOJIOTHUIO u
CHUMBOJIUKY, B
OTIPEJICIICHHONW JIOTHYECKOMN
MOCJIEIOBATEIILHOCTH;
MPaBUJIBHO BBITIOTHUI
PUCYHKH, YEPTEXKH,
rpauKu, COMYTCTBYIOIIUE
OTBETY;
nokKasai YMEHHE
WUTIOCTPUPOBATh  TEOPHUIO
KOHKPETHBIMU TIPUMEPAMHU,
IPUMEHATh €€ B HOBOW
CUTYallMU TPU BHINOJHEHUHU
MPAKTUYECKOTO 3aJJaHHUS;
MPOJAEMOHCTPUPOBAI
3HAHUE  TEOpUU  paHee
M3YUYEHHBIX COMYTCTBYIOLIUX
TeM, C(HOPMHUPOBAHHOCTH U
YCTOMYUBOCTH
UCIIOJIB3YEMBIX IPU OTBETE
YMEHHUU U HABBIKOB;
oTBeYal
CaMOCTOSITEIBHO,
HABOJIAIIKUX BOIIPOCOB;
BO3MOJKHBI OJIHA — JIBE
HETOYHOCTH MPH OCBEIICHUE
BTOPOCTETNEHHBIX BOIPOCOB
WIM B BBIKJIAJKAaX, KOTOPbIE
00yJaromuics JIETKO
WCIIPABUJI TTOCJIE 3aMEYaHMUSI.

oe3
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DopmynupoBaTh
OIpEEIICHHE NapaljIeIbHbIX
IIPSAMOM U IJIOCKOCTH.

JloxaspiBaTe  NpU3HAK O
[apajuIeIbHOCTH IIPSIMOU 51
IJIOCKOCTH; CBOMCTBA
[apajuIeIbHOCTH IIPSIMOU 51
IIJIOCKOCTH.

Pemate crepeomerpuueckue
3a7a4u BBIUNCIICHUS 51
JI0KA3aTeNIbCTBO,  CBSI3aHHBIE  C
NAapaJUIEIbHOCTBIO  NIPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.

Pemats IIPAKTUYECKUE
3a71a4d Ha IOCTPOCHUE CEUYCHUM Ha
yepTexax TeTpa’apa U
napajuleIICIUIe1a.

Pematsp CTCPCOMCTPHUICCKUC
3a1a4u, CBA3aHHBIC C ITIOCTPOCHUCM
CCUCHMU TIOCKOCTBIO.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbIE JoKa3aTeabHbIe
paccyKIeHuss  NpU  PEIICHUH

ICOMCTPHUUICCKUX 3adaY CBA3aHHBIX
C IapaJuICJIIbHOCTBIO IIOCKOCTEHM.

CpaBHUBATH u
aHaJIM3UPOBAThH peanbHbIe
CUTYyalluH, CBS3aHHBIE C
MApAUICIBHOCTBIO  MOPSIMOM U
IUJIOCKOCTA B MIPOCTPAHCTBE;
MO/JIEJIUPOBATH pealibHbIE
CUTYyallWH, CBSI3aHHBIE C
NMapaJUICIbHOCTBIO  OPSMOM U

IJIOCKOCTH B IPOCTPAHCTBE,
S3bIKE TEOMETPUMU.
AkTyanu3upoBaTh (HaKThl U

Ha

METOIbI IJIAHUMETPHH,
peleBaHTHBIE TEME, NPOBOAUTH
AHAJIOTUU.

DopmMynUpOBaATH
ONpPEAEIIEHHUS: NEPIEHINKYISIPHBIX
MPSMBIX B MIPOCTPAHCTBE;
OIIpEIIECIICHUE MPSIMOW,
MEPIEHANKYIAPHON K INIOCKOCTH.

Jloka3piBaTh:  JIeMMy O

OTBeT  OLIEHUBAETCA
OTMETKOH «4», eclin

YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSIM Ha
OIICHKY «5», HO TPU STOM
uMeeT OJIVH u3
HEJIOCTaTKOB: B H3JI0KCHUU
JOMYIIEHBI HEeOOJIbIIINE
npoOesnbl, HE HCKa3HUBIIEe
MaTeMaTH4YeCKOe
COJIep>)KaHHE OTBETA;

JTOMYIIEHbl OJUH —
JBa HeJo4eTa npu
OCBEIIEHUU OCHOBHOTO
COJIepKaHUsI OTBETA,
UCIIPaBJICHHBIC nocJje
3aMeYaHus;

JTOMYIIEHbl  omubKa
uim 0osiee JIBYX HEIOYETOB
npu OCBEIIEHUHU
BTOPOCTENEHHBIX BOIPOCOB
WIM B BBIKJIAJKaX, JIETKO

UCIIpaBJICHHBIC IIocJie
3aMeYaHusl.

OTMeTKa «3»
CTaBUTCS B  CJICIYIOIINUX
Cyvasx:

HEIMOJIHO  PaCKPBITO
COJIep)KaHHE Marepuasa
(comepxanue HU3J105KEHO
dbparmeHTapHo, HE Bceraa
MOCJIEI0OBATEINIHHO), HO
ITOKa3aHo 0O0Ilee MOHUMAaHue
BOIIpOCa U
MPOJAEMOHCTPUPOBAHBI
YMEHHUS, JOCTaTOYHBIC IS
YCBOCHHUS IPOrPaMMHOTO
Marepuana;

MMEJINCH 3aTPYTHEHUS
WIN JOMYIICHBl ONIUOKH B
omnpeaeICHUN
MaTeMaTHYECKOMI
TEPMHUHOJIOTUM, YepTexKax,
BBIKJIQJIKaX, MCIPaBICHHbBIC
IoCJIe HECKOJILKAX
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MEPIEHANKYJIIPHOCTH IBYX
MapajuIeNIbHBIX NPSMBIX K TPEThEU
IIPSAMOM; TEOPEMBI O CBA3U MEXKIY
[apajuIeIbBHOCTBI0 TPSIMBIX M HX

NEPIIEHAUKYIISPHOCTHIO K
IIJIOCKOCTH.

Jloxa3pIBaTh: TEOpPEMY,
BBIPAXKAIOLLYIO IIpU3HAK
NEPIIEHAUKYIAPHOCTH TPSIMOU U
IJIOCKOCTH; TeoOpeEMyY 0
CyILLIECTBOBAHUU u
€MHCTBEHHOCTH IIPSIMOW,

IPOXOIAILIECH Yepe3 NaHHYI0 TOUKY
U MEPHEHIUKYJISIPHON K JTaHHOM
IUIOCKOCTH.

N3o6paxath B3aUMHO
NEPIECHAUKYJSPHBIE TPSIMYIO U
IIJIOCKOCTb.

DopMyJIMpOBaTH  CBOWMCTBO

NEPIICHIUKYJISpa 10 OTHOIICHHIO K
TUTOCKOCTH.

[TonmyuaTs TpencTaBICHHE O
3HAYCHWH TMEPICHIUKYISpa s
npyrux obsactel Hayku (pu3uka,

HHEPreTUKa, Ja3epHbIe
TEXHOJIOTUHU), B PEATbHON >KU3HU
(TexHuKa, OKpYy-Karorias
00CTaHOBKA).

Jloka3pIBaTh  YTBEPKICHUS,
CBSI3aHHBIE C TPOCKUHMEN MPSIMOU
Ha IIJIOCKOCTb,
HENEPHEHIUKYISIPDHYIO K OTOM
PSAMOM.

Jloka3beIBaTh TEOPEMY O TPEX
NEPICHAUKYIAPAX U TEOPEMY
obpatHyr0o  TeopemMe O  TpEX
MEPIIEHANKYJIIAPAX.

[TonywaTte  mpencraBieHue
00 OpPTOTOHATBHOM
MIPOEKTUPOBAHUM.

JlokazpiBaTh  TEOpPEMY O
MPOEKIMU TOYKHU Ha MPSIMYIO.

Pemate crepeomerpuueckue
3a/1a4H, CBSI3aHHBIE c

MEPIEHANKYIAPHOCTRIO MPSIMOU U

HABOJISIINX BOIIPOCOB;
oOyyaromuiics HE
CIpaBWICS C TPUMCHCHHEM
TEOPUM B HOBOM CHUTYyallUU
pu BBITIOJIHEHU U
MIPAKTUYCCKOTO 3aJIaHUs, HO
BBITIOJTHUII 3aaHus
0053aTENBHOTO YpOBHS
CJIO’KHOCTHM IO TaHHOM TEeME;
npu JIOCTATOYHOM
3HAHUU TEOPETUYECKOTO
MaTepuaia BBISIBJICHA
HEI0CTAaTOYHAs
c(hOopMUPOBAHHOCTH
OCHOBHBIX yMECHUH 51
HAaBBLIKOB.

OtmMmeTKa
CTaBUTCS B
ClIyJasx:

He PacKphITO
OCHOBHOE COJIepKaHHe
y4eOHOIro MaTepuaa;

0OHApYX)EHO
HE3HAHUE oOyyJaromumcs
OonplIeli WIM  HaubOoJjiee
BOKHOM 4YacTh Yy4eOHOTO
Marepuana;

JOTMYIIEHBI OITUOKHA B
OTIPEJICIICHUH TIOHATHH, TIPU
HCII0Jb30BaHUHU
MaTeMaTHYECKOMN
TEPMUHOJIOTHH, B PUCYHKAX,
yepTexax uiau rpadukax, B

»
CIEAYIOIIHNX

BBIKJIQJIKaX, KOTOpBIC HE
UCITPABJICHBI noce
HECKOJIbKHX HABOJISIIHNX
BOITPOCOB.

OlieHKa NOHUCHMEHHBIX
KOHTPOJBHBIX PaboT.

OTtBeT  OIICHMBACTCS
OTMETKOHU «5), €CIIH:

paboTa  BBINOJHEHA
ITOJIHOCTBIO;

B JIOTHYECKUX
pPaCCYKICHUIX n
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IIJIOCKOCTH.

Pemars MPUKJIaIHbIE
3a7a4u, CBsI3aHHBIC c
HAaXO0XICHUEM  T€OMETPUYECKUX
BEJINYMH.

Pemate crepeomerpuueckue
3a7a4y, CBsI3aHHBIC C

MPUMEHEHUEM TEOPEMBI O TpPEX
NEePIEHAUKYIIAPAX, HAXO0XKICHUEM
PacCTOSIHUM, [IOCTPOCHUEM
IIPOCKIIUH.

CpaBHUBATH u
AHAIU3UPOBATh  YTBEPKICHUSA C
LUEIbI0  BBISIBICHUA  JIOTUYECKH
KOPPEKTHBIX W  HEKOPPEKTHBIX
paccyXICHUM.

AHaJIM3UPOBATH u
MOJIETTUPOBATh Ha A3bIKE
r€OMETPUM pPEabHbIC CHUTYalUH,
CBSI3aHHBIE c
NEPNEHIUKYISPHOCTRIO MPSMOUA U
IJIOCKOCTH; UCCJIEA0BaTh
IOCTPOEHHBIE MOJENH, B TOM
YUCI€ U €  HCIOJIb30BAHUEM
anmapara anreopsbl.

AKTyanu3upoBaTh (aKThl U
METObI MJIAHUMETPHH,
pEeleBaHTHBIE TEME, IPOBOJUTH
aHAJIOTUH.

DopMyJIMPOBATH
ONPEAEIICHNUE IBYTPAHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO
PaBEHCTBA BCEX JIMHEWHBIX YIJIOB
JIBYTPaHHOIO YTJIa.

Knaccudumuponats
JNBYIPaHHBIC YIJIbl B 3aBUCHUMOCTH
OT UX I'PalyCHOW MEPBHI.

DopmMynUpOBaATH
ONpENICIICHHE B3aWMHO
MEPIEHANKYJIAPHBIX INIOCKOCTEM.

JlokazpiBaTh  TEOpPEMY O
MPU3HAKE  MEPHEHAUKYIAPHOCTH
JIBYX IUIOCKOCTEM.

@opmMyIUPOBaATh CIIEICTBUE

(u3 MIPU3HAKA) 0

000CHOBaHUM PEILIECHHS HET
poOeIoB U OMINOOK;

B PCHICHWH  HET
MaTeMaTHYEeCKUX  OIIHOOK
(BO3MO>KHA oJHa
HETOYHOCT, OTIHCKa,
KOTOpast HE SIBJISICTCSI
CJIEACTBUEM HE3HAHUS WU
HETIOHUMAaHHUS y4eOHOTro
Marepuana).

OtmeTka «4»
CTaBUTCS B  CJICIYIOIIUX
CIyvasx:

paboTa  BBINOJHEHA
MOJIHOCTHIO, HO
000CHOBaHUS I1aroB
penieHus HEJOCTATOYHBI
(ecn yYMEHUE

000CHOBBIBATh PACCYKICHUS
HE SBJISJIOCH CHEIHUAILHBIM
00BEKTOM TIPOBEPKH);
JOTYIIEHbI oJlHa
omwuOKa WU €CTh JBa — TPHU
HeqouéTa B BBIKJIAJKAaX,

PUCYHKaX, YepTexax WU
rpadukax (€clim 3TH BHJIBI
pabot HE SIBJSUTACH
CIEeHAIILHBIM 00BEKTOM
MIPOBEPKHU ).

OtmeTka «3»
CTaBUTCS, €CIIH:

JIOTTYIIEHO Oomnee

OIHOM OIMOKU uiIh Ooiiee
JIByX — TpeX HEIOYETOB B
BBIKJIQ/IKAX, YepTeKaxX WU
rpadukax, HO 0OyJaronIuiics
obnmagaer  00sA3aTeNbHBIMU
YMEHHUSIMHU TI0 MPOBEPSIEMOU
TEME.

OtmeTka «2»
CTaBUTCS, €CIIU:

JTOTTYIIICHBI
CYIIECTBEHHBIEC OIITOKH,
MOKa3aBIIIue, 4TO

oOyuaronuiicss He oO0JjagaeT
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MEPIEHANKYJIPHOCTH IUIOCKOCTH,
KOTOpas MEPIEHANKYJIIPHA
psAMON, o KOTOpOH
MIEPECEKAIOTCS BE IIIOCKOCTH, 3TH
IIJIOCKOCTSIM.

JIoka3bIBaTh YTBEPKACHUS O

€ro  CBOWCTBax; TEOpeMy H
CICICTBME U3 HEE O JUaroHaJIsiX
NPSMOYTOJIBHOTO
napa’suiesienumneaa.

Pemate crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC c

NEPNEHAUKYISAPHOCTD MPSAMBIX U
IIJIOCKOCTEM, WCIIOJIb3YS

IIaHUMEeTpuYeckue  GakTel U
METOJIBI.

[IpoBOUTH JIOTUYECKHU
KOPPEKTHBIE JIOKa3aTeIbHbBIE
paccykJIeHus npu pelieHuun
reOMETPUUECKUX 3aj1a4,
CBSI3aHHBIX c
NEPIEeHANKYISIPHOCTHIO
IUIOCKOCTEH.

AHaJIM3UPOBATH 5
MOJIETTUPOBATH Ha SI3BIKE
r€OMETPUM pPEajbHbIC CHUTYalUH,
CBSI3aHHEBIC c

MEPIECHANKYISIPHOCTBIO MPSIMBIX U
IUIOCKOCTEH.

HccnenoBath MOCTPOEHHBIE
MOJICIM, B TOM 4YHCIE H C

UCIIOJIb30BaHUEM amnmnapara
anreOphl.

Pemats MPUKJIAIHBIE
3a/1a4u, CBSA3aHHBIE C
HaxO0XJIEHUEM  TIeOMETPUYECKUX
BEJINYUH.

PaGorarh ¢  y4eOHHKOM:
3a/1aBaTh BOIIPOCHI, nenaTh
3amMe4yaHusl, KOMMEHTapHUHU.

AHaIM3UPOBaTh  PEUICHUE
3a/1auu.

PucoBatb BBIITYKJIbIE
MHOTOTPAHHUKH C  3aJlaHHBIMU
CBOMCTBaMU; BOCCTaHAaBJIMBATh

00s13aTeNIbHBIMU ~ YMEHUSAMU
IO JaHHOM TEeME B IIOJIHOU

Mepe.
Jomyckaercs

MOBBICUTH ~ OTMETKY  3a

OpPUTHHAJbHBIM OTBET Ha

BONPOC HWJIM OPHUTHHAIBHOE
pelieHne 3a7add, KOTOpbIe
CBUJIETENIbCTBYIOT 0
BBICOKOM MaTeMaTU4YECKOM
Pa3BUTHH 00YyYaroIIerocs; 3a
peuieHre 0Oojee  CIOXKHOU
3aJlayd UM OTBET Ha Oosee

CJIOKHBIN BOIIPOC,
TIPEJIJIO’KCHHBIC
obOyyJaromemycst
JIOTIOJTHUTEIIBHO nocine

BBITIOJTHEHUS UM KaKUX-TH0O0
JIPYTUX 3aJaHHUM.

Ouenka YCTHBIX
OTBETOB.

OTBeT  OlICHUBAETCS
OTMETKOH «5», €CJIn
00yJaromumncs:

ITOJTHO pacKpbLI

colepkaHUe MaTepuaia B
obbeMe, TPEeTyCMOTPEHHOM
IporpaMMoN U YICOHUKOM;

U3NIOKUIT  MaTepual
IPaMOTHBIM SI3BIKOM, TOYHO
UCIIOJIb3Ys MAaTEeMAaTHUECKYIO
TEPMHUHOJIOTHIO u
CUMBOJIHKY, B
OIPENICIICHHON JIOTUYECKOU
MOCIIeIOBATEIHLHOCTH;

MPABWIIHHO BBITTOTHIII
PHUCYHKH, YEePTEKH,
rpaduKy, COMYTCTBYIOUIUE
OTBETY;

OKa3aj yMEHHE
WUTIOCTPUPOBATh  TEOPHUIO
KOHKPETHBIMH TIPUMEpaMH,
IIPUMEHATH €€ B HOBOM
CUTYyallud TIPU BBIMTOTHECHUU
MPAKTUIECKOTO 3aIaHUs;
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o0 BU]I BBIITYKJIOTO
MHOIOI'paHHHUKa II0 JBYM €0
MIPOEKLUSAM.

Jloka3bpIBaTh CBOMCTBA
BBIITYKJIOT'O MHOTOI'PaHHMKA.

Pucosatb BBIITYKJIBIE
MHOT'OI'PaHHUKHU c pasHoun
SUIIEPOBOM XapaKTePUCTUKOM;
HCCIIEI0BATh BO3MOXXHOCTH
IIOJTy4YEHUS pe3yJibTaTa pu
BapbUPOBAHWUU JAHHBIX.

Jloka3bkIBaTh CBOMCTBA
IIPAaBUJIBHBIX MHOT'OI'PaHHUKOB.
IInanupoBath [IOCTPOCHUE

MpPaBWIbHBIX MHOTOTPAHHUKOB Ha
MOBEPXHOCTSIX IPYTUX
MPaBWIbHBIX MHOTOTPAHHUKOB.

AkTyanu3upoBaTh (HaKThl U
METO/IbI MJIAHUMETPUH,
peleBaHTHBIE TEeME, MPOBOIAUTH
AHAJIOTUU.

OnepupoBaTh  MOHATHUAMMU:
BEKTOP Ha IUIOCKOCTU U B
IIPOCTPAHCTBE; KOMILIaHApHBIE
BeKTOphl. [IpuBOoguTh mNpHUMEpPHI
(bu3MUeCKIX BEKTOPHBIX BEIMYHH.

OcBauBaTh npaBuia
BBIIIOJIHEHHUS JEUCTBUI CIIOKCHUS
151 BBIYMTAHUS BEKTOPOB,
YMHOKE€HHS BEKTOpPA Ha YUCIIO.

Jloxa3bIBaTh MIPU3HAK
KOMILUIAHAPHOCTHU TPEX BEKTOPOB.

JlokazpiBaTh  TEOpPEMY O
pa3lIoKEHUU JHOOOTO BEKTOpa IO
TpEM [IaHHBIM HEKOMILIAHAPHBIM

BEKTOPAM.

[IpumenaTs IpaBUJIa
BBIITOJTHEHUS JEWUCTBUM CIOKECHUS
n BBIYMTAHUS BEKTOPOB,

YMHOXEHHUS BEKTOpa Ha YUCIIO MIPU
pelieHnuy 3aaad.

Haxognts KOOPJHUHATBI
BEKTOpa B JaHHOM 0Oa3uce U
CTPOUTH BEKTOP (o) ero
KOOpJMHATaM.

POJIEMOHCTPUPOBAT
3HAHUE  TEOpUM  paHee
W3YUYEHHBIX COMYTCTBYIOIIUX
TeM, C(HOPMUPOBAHHOCTH U
YCTOWYUBOCTh
UCIIOJI3YEMbIX TPU OTBETE
YMEHUH U HABBIKOB;
oTBeYa
CaMOCTOSITEIILHO,
HABOJISAIINUX BOMIPOCOB,;

BO3MOJKHBI OJIHA — J[BE
HETOYHOCTH MPH OCBEIICHUE
BTOPOCTETICHHBIX BOIPOCOB
WM B BBIKJIAJKaX, KOTOPHIE
oOyyJaromuiics JIETKO
WCIIPABUJI TTOCJIC 3aMECUAHMUSI.

OTtBeT  oOICHUBAETCS
OTMETKOH «4», ecln

YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHHUSIM Ha
OIICHKY «5», HO TPHU STOM
uMeeT OJIMH u3
HEJIOCTAaTKOB: B H3JI0)KCHUHU
JOTYIIEHbI HEeOOJIbIIINE
npoOesnbl, HE HCKa3HBIIEe
MaTeMaTH4YeCKOe
COJIep’)KaHHE OTBETA;

JTOMYIIEHBl OIUH —
JBa HeJoveTa npu
OCBEIIEHUHU OCHOBHOTO
COZIepKaHUS OTBETA,
UCIIPABJICHHbBIE nocJie
3aMeyaHus;

JTOMYIIEHBl  OImmOKa
win 0osee JBYX HEIOYETOB
npu OCBEUIECHUU
BTOPOCTENEHHBIX BOIPOCOB
WIH B BBIKJIAJKaX, JIETKO

oe3

HCIIPABIICHHBIC 1ocJjie
3aMcUaHu.

OtmeTKa «3»
CTaBUTCA B  CIEAYIOIIHNX
ciyJasx:

HEMOJHO PaCKpBITO
COJIep)KaHUE MaTepuaia
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Bcniomuute  ompeneneHue
CKaJSIPHOTO YMHOXEHHUS U €ro
CBOMCTBA.

Beruucagte ¢ IOMOIIBIO
CKaJSIPHOTO YMHOKEHUS JJIMHBI

BEKTOPOB, YIJIBI MEXAYy HHUMH,
yCTaHABIIUBATh
NEePHEHANKYIIPHOCTh BEKTOPOB.
AHanu3upoBaTh u
MOJIEIMPOBATH Ha A3BIKE

TEOMETPUM pPEANbHbIE CUTYalUH,
CBSA3aHHBIE c buznuecKuMu
BEKTOPHBIMH BEJTMYMHAMU.

Hcnonp30BaTh Npu pelieHun
3a/1a4, CBA3aHHBIX C BEKTOpaMH B
IPOCTPAHCTBE, MJIAHUMETPUUECKUE
(aKTbl U1 METOIBI.

CBobonHO OIepUpOBaTh
MOHSATUSIMH: oTOOpaxeHue
NPOCTpAaHCTBA Ha cels, ABMKCHUE
POCTPAHCTBA,; IEHTpaTbHAS,
oceBass W 3€pKaJbHas CHUMMETPHH,
napasuieIbHbINH MIEPEHOC;

PaBEHCTBO W Toj100ue puryp.

Jloka3bIBaTh YTBEPKACHUS O
TOM, YTO LEHTpalbHas, OceBas U
3epKajbHas CUMMETPHH,
napajieNIbHbId TIEPEHOC SIBISIOTCS
JIBUKECHUSIMU.

BrimonHaTh
peoOpa3oBaHus MOI00US.

OnepupoBaTh  MOHATUAMU:
npsimas u chepa Dinepa.

Pematp r€OMETPUUYECKUE
3a/1a4u c HCIIO0JIb30BAHUEM
JIBMOKCHUM.

Hcnonb3oBaTh npu penieHUH
3a/a4 JIBUOKEHUSI MPOCTPAHCTBA U
WX CBOMCTBA.

CpaBHUBATH u
aHAJM3UPOBATH YTBEPXKICHUS C
LETbI0  BBISBICHUS  JIOTHYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCyXJIeHUM.

HccnenoBath 1NOCTPOEHHBIE

(conmep:xkaHue U3JI0KEHO
(¢parMeHTapHO, HE Bceraa
MIOCJIEI0OBATEIIHHO), HO
MOoKa3aHo o0Ilee MOHUMaHUE
BOIIpoca u
POJIEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIC JIJIS
YCBOEHHUS  MPOTPaMMHOTO
Marepuana;

UMEJUCh 3aTPYTHCHUS
WIK JIONMYIICHbI OIINOKHA B
OTIpeIeTICHUH
MaTeMaTH4eCKOMN
TEPMHUHOJIOTUH, YEpPTEXKaXx,
BBIKJIQ/IKaX, WCIPABIICHHBIC
nocJie HECKOJIBKUX
HABOJISAIINUX BOIIPOCOB;

oOyyJaromuiics HE
CIIpaBUJICA C TIPUMEHCHHEM
TEOpUM B HOBOW CHUTYyaIluu
npu BBITIOJTHEHUU
MPAKTUYECKOTO 3aJlaHus, HO
BBITIOJTHUI 3a/1aHus
00513aTEIHLHOTO YpOBHS
CJIOHOCTH T10 TAaHHOHU TEME;

npu JIOCTaTOYHOM
3HAHUH TEOPETUYECKOTO
MaTtepuaa BBISIBJICHA
HEJ0CTaTOYHAs
c(hopMHUPOBAHHOCTH
OCHOBHBIX YMEHUU u
HABBIKOB.

OtmMmeTka
CTaBUTCA B
CITyJasix:

HE PaCKpBITO
OCHOBHOE CoJIepKaHue
y4eOHOro MaTepuana;

0OHapyXKEHO
HE3HaHUE oOydJarommmcst
Oonpuied  wiu  Haubosee
BAXHOM 4YacTH y4eOHOTO
MaTepHana;

JOTMYIICHBI OIINOKHU B
ONPENECICHUN TOHATHI, NPU

2»
CIIEYIOIINX
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MOACIIN.

Hcnonb3oBaTh  LHUQPpPOBHIE
pecypchl.

AKTyanu3upoBaTh (HaKThl U
METO/IBI MJIAHUMETPUH,
peJeBaHTHBIE TEME, MPOBOJUTH
aHaAJIOTHH.

CBOIHTH JICUCTBUS C
BEKTOpaMH K aHAJOTMYHBIM

JNEUCTBUSAM C UX KOOPAUHATAMMU.
BcnoMmuuTh OIpeIEIICHUE
CKaJIPHOTO YMHOXEHHUS M €ro
CBOMCTBA. BRIYMCIATH C TOMOIIBIO
CKaJSIPHOTO YMHOXEHUS JIJIMHBI

BEKTOPOB, VYIJIBI MEXKJIYy HUMHU,

yCTaHaBJINBAaTh

NEPIEHIUKYISAPHOCTh BEKTOPOB.
BrIBOIUTH ypaBHEHUE

IUIOCKOCTH U (DOPMYITy pacCTOSTHUSA
OT TOYKH JI0 TIJIOCKOCTH

Pemarp 3amaun, coueras
KOOPJIMHATHBIM W BEKTOPHBIN
METO/BI.

[IpoBoauTH JIOTUYECKHU
KOPPEKTHBIE J0Ka3aTeIbHbIC
paccyXIeHuss  IpU  pEUICHUU
F€OMETPUYECKUX 3aaa4 Ha
IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

AHaJIM3UPOBATH u
MO/JIEJIUPOBATH Ha A3BIKE
F€OMETPUM DPEaJbHbIE CHUTYallUH,
CBSI3aHHBIE BEKTOpaMH u
KOOPAMHATAMU.

HccnenoBat 1mOCTPOEHHBIE
MOJIEIK, B TOM UYHCIE U C
HCMOJIb30BAHUEM armapara
anreopsl.

Hcnonp3oBath
KOMIIBIOTEPHBIE IPOTrPAMMBI.

3HAaKOMHUTBCS C HCTOpHUEH
pPa3BUTHS MaTEMATUKHU.

CTpouTh ceUCHUS.

Pemate crepeomerpuueckue
3a/1a4u Ha JIOKQ3aTeIbCTBO

UCIIOJIb30BaHUU
MaTeMaTU4EeCKON

TEPMHUHOJIOTUH, B PUCYHKAX,
yeprexax uiu rpadukax, B

BBIKJIAJIKaX, KOTOpbIC HE
UCTIPABJICHBI nocie
HECKOJIbKHX HaABOISAIIUX
BOIIPOCOB.
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MaTEMaTHUYECKUX OTHOIIIEHHU,
HAXOXJCHUE r€OMETPUYECKUX
BEJIMYUH (JJIMH, YTJIOB, IJIOIIA/IEH,
00BEMOB).

Hcnonp30BaTh Npyu pelICHUN
CTEPEOMETPUUECKUX 3a1a4
mIaHuMeTpuueckue  GakTel U
METO/IBI.

[IpoBoguth JIOTUYECKHU
KOPPEKTHBIE JI0KA3aTeJIbHbIC
pacCyXkJeHusi  NpU  PEIICHUU
CTEPEOMETPUUECKUX 3a]1a4.

CpaBHUBATH u
aHAJIM3UPOBATH peabHbIC
CUTyaIuu u BBISIBIIITh

BO3MOXXHOCTb €€ MOACIUPOBAHUA

Ha SA3BbIKC TCOMCTPUHU
MO,HGJII/IpOBaTI) PCAJIbHYIO

CUTyallUI0 Ha A3BIKC T'COMCTPUU H

HCCJIEJOBATh MIOCTPOCHHBIE
MOJEIM, B TOM UYHCIE H C
HCITOJIb30BaHUEM arnmapara
anreOpsl.

Hcnons3o0BaTh

KOMITBIOTEPHBIE TPOTPAMMBI  TIPU
pelieHny 3a1a4.

CBoOoHO OTIEPHPOBATH
IIOHATUSAMU:. OO0BEM Tena, O0BEM
IPSIMOYTOJILHOTO
napaJiIeIIeIHIIe 1a.

@opMyJIMPOBAaTh OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3piBaTh  TeopemMy 00
00BEMeE MPSIMOYTOJIBHOTO
napajuieliennuneaa, CJIeACTBUS U3
HEE.

Pazpe3atp MHOTOrpaHHUKH,
MePEKIIa/IbIBATh YACTH.

Pemate crepeomerpuueckue

3aJ1a4u, CBSI3aHHEBIC c
BBIUYHMCIICHUEM 00BEMa
MPSMOYTOILHOTO
napasjeenunea, mpu3Mabl.
CpaBHHBATH u

AHAJIN3UPOBATh  YTBEPKIECHUS C
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LEJIbI0  BBIABICHUSA  JIOTMYECKHU
KOPPEKTHBIX UM  HEKOPPEKTHBIX
pacCyXICHUM.

AHanu3upoBaTh u
MOJIEITUPOBATh Ha SI3BIKE
TEOMETPUM pealbHbIE CHUTYyallUU,
CBSI3aHHBIC c 00BbEMOM
MPSIMOYT OJILHOTO
napasuiesienurnena, MIPU3MBI,
UpaMU/IbI.

HccnenoBatb 1OCTPOCHHBIE
MOJIEIM, B TOM 4YHCIE U C

UCIIOJIb30BAaHUEM arrapara
anreOpsl.
BriBonTh OCHOBHYIO

UHTETpalibHyl0  GopMylny s
BBIYHCJICHUSI 00BEMOB TEI.

JlokazeiBaTh  Teopemy 00
00bEME HaKIOHHOW MpU3MBI Ha
npuMepe TPEeYroJibHOM MpPHU3MBbI U
IU1s1 TPOU3BOJIBHOM MTPU3MBL.

Jloka3piBaTh Teopemy: 00
00BEME MAPaAMHU/IBI,
dbopMynHpoOBaThH CIECACTBUS U3 HEE:
00BbEM yCeUEHHOW MUPAMUJIBI.

BeiBoguts  popmyny s
BBIYHMCIICHUSI 0O0BEMOB yCeUEHHOMN
nUpaMuUIbI.

CBoOoHO OTIEPHPOBATH
NOHATUSIMH: HWJIMHIpUYECKast
MOBEPXHOCTbh, IIUIUHIP.

N3yuatp CIIoCOOBI
MOJTyYEHHUS UUAJTMHIPUYECKON
MMOBEPXHOCTH, UINHAPA.

N306paxkaTh MUIWHIP U €ro
CEYEHMSI INIOCKOCTBIO.

CBoOomHO OTIepUpPOBATh
MOHATUSAMU: KOHHUYECKast
MOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

Nzygath CIIOCOOBI
MOJIYYEHUS KOHUYECKOUN

MMOBEPXHOCTH, KOHYCA.
N3o0paxath KOHYC U €ro
CeUYeHUs MJIOCKOCTBIO,
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NpOXOJAIIEM  Yyepe3  OCb, W
IJIOCKOCTBIO, INEPIEHAUKYIISIPHON
K OCH.

BeiBogute  popmynbl s
BbIUMCIICHUS OOKOBOM U TMOJIHOM
IIOBEPXHOCTEN TEJ BPALLCHUS.

Pemate crepeomerpuueckue
3a7layd, CBs3aHHBIE C TeJlaMU

BpaIcHus, HAXO0XIEHUEM
[Uomaad OOKOBOM U IMOJHOU
TIOBEPXHOCTH, MOCTPOCHUEM
CCUCHUM.

Hcnonw3oBaTh npu perieHuu
3a/1a4 MIaHUMETPUUECKUEe (PaKThl U
METO/IBI.

CpaBHUBATH u
aHAJIM3UPOBATh  YTBEPXKJICHUS C
IEJIbI0  BBISBJICHHUS  JIOTMUECKHU
KOPPEKTHBIX ¥  HEKOPPEKTHBIX

paccyXICHUH.
AHanu3upoBaTh u
MOJEIMPOBATH Ha A3BIKE

T€OMETPUM pPEaJbHbIC CHUTYallUH,
CBSI3aHHEBIC c KOHYCOM u
UAJIMHIPOM.

HccnenoBaTth MOCTPOEHHBIE
MOJEIM, B TOM YHCIE H C

UCTIOJIh30BaHUEM ammapara
anreOpsl.

AKTyanu3upoBaTh (aKThl U
METO]IbI TUTAHUMETPHH,

peleBaHTHBIE TEME, MPOBOJUTH
aHAJIOTHHU.

CBobonHO OTIepUpPOBATh
MOHATUAMU: cdepa U Imap, MEeHT,
paauyc, nuameTp chepsl u mapa.

HUccnenoBats B3aUMHOE
PacCMoJIOKEHHE cthepsbl 151
MJIOCKOCTH.

DopmMynUpOBaATH
OIPEEITICHUE KacaTeJIbHOU
TIJIOCKOCTH K cdepe.

Jloka3plBaTh  TEOPEMBI O
CBOWCTBE M NMPU3HAKE KACATEIBHOU
IJIOCKOCTH.
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BeiBogutes  popmyny s
BBIUMCIIEHUA  IUIOIIAAA  cepbl
yepes3 paauyc cepsl.

Pemate crepeomerpuueckue
3a/layu, CBsI3aHHbIE cO cdepoil u
mapoM, HaxXOXACHUEM IUIOUIaJH
chepbl U e€ yacTel, MoCTpoeHUEM
Ce4YeHM cepsbl U mapa.

AHanu3upoBaTh u
MOJIENTUPOBATh Ha A3BIKE
Tr€OMETPUU pEalIbHbIE CUTYaIlUH,
CBSI3aHHBIE C IIAPOM U chepoil.

Pemate mpocteie 3amauu, B
KOTOPBIX Gurypupyror
KOMOMHAIIMM TeJN BpaIlllEeHUs U
MHOTOT'PaHHHUKOB.

Hcnonb3oBaTh MpH pelIeHUn
3a/lay, CBSI3AHHBIX €O cdepold u
IapoM, TUIAaHUMETPUYECKUE (PaKThI
U METO/IbI.

Pemarts crepeomeTpuyeckue
3aJauM, CBSI3aHHBIE C TeJIaMU
BpALLEHUs, IOCTPOEHUEM CEUYEHUMN
TEeJI BpaALICHMs, C KOMOMHALUAIMU
TeJI BpallleHUs1 1 MHOTOTPAHHUKOB.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIbHbIC
paccyKJIeHus npu pelieHuun
reOMETPUUECKUX 3aj1a4,
CBSI3aHHBIX c
MEePHEHIUKYJISIPHOCTHIO
IIOCKOCTEH.

AHaJIM3UPOBATH u
MOJIEJTUPOBATH Ha SI3BIKE

F€OMETPUM pPEaAJbHbIC CHUTYaLUH,

CBSI3aHHBIE C MHOTOIPAaHHHUKAMM.
HccnenoBate mOCTPOEHHBIE

MOJIeIN, B TOM UYHCIE U C

MCITOJIb30BaHUEM amnmapara
anreOpsl.

CBoOogHO OMEepUPOBATH
MOHATUAMU: 00BEM Tela, TUTOIAIb
MTOBEPXHOCTH.

@opMyJIMPOBATH OCHOBHBIC
CBOMCTBa 00BEMOB.
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Jloka3piBaTh TEOpeEMBI: 00
o0béMe muIMHApa;, 00 o00BEME
KOHYyca.

BoiBonmuts  Qopmynsl s
BBIYUCJICHUS 00BEMa YCEYEHHOTO
KOHYyca.

HccnenoBaTth MOCTPOEHHBIE
MOJENIM, B TOM YHCIE€ M C

HCIIOJIb30BaHUEM amnmapara
anreOpsl.

3HaTh BO3MOKHOCTH
pelmieHns 3ajJad Ha IOCTPOEHHUE
LUPKYJIEeM W  JMHEUKOW, O
KJIACCUYECKUX Hepa3pelInMbIX
3a/1ayax.

CBobonHO OTepUpOBaTh

NOHSTHSIMU: IIIAPOBOM  CETMEHT,
IapOBOM CJIOM, IIAPOBOM CEKTOP,
OCHOBaHHME W BBICOTA CEIMCHTAa,
OCHOBaHHME W BBICOTA IIAPOBOTO
CJIOA.

BreiBoguts  popmynbel s
HaXO0XJAeHUsI OOBEMOB IIAPOBOIO
CEerMeHTa, IIapoOBOTO  CEKTOpa,
iomaau chepeol.

Jloka3eiBaTh  TeopemMy 00
00béMe 1Iapa.

Pematps cTepeomerpuueckue
3aJa4d, CBS3aHHBIE C OOBEMOM

nrapa, 1apOBOTO CErMEHTa,
[IApOBOTO  CEKTOpa, IUIOIIAJIbIO
cthepsl.

CpaBHUBaTH u

AHAJIU3UPOBATh  YTBEPKICHUSA C
LEJBI0  BBIBICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX

paccyXIeHUM.
AHaJIM3UPOBATH u
MO/JIEJINPOBATH Ha A3BIKE

TEOMETPUM pealbHble CHUTYyallUH,
CBS3aHHbIE C O0O0BEMOM IIapa,
IapOBOTO  CETMEHTa, IIapOBOTO
CErMeHTa, IJIOIIAAbI0 CPepBhl.
CBoOogHO OMepUpPOBATH
MOHSATHEM: TOAOOHBIE TeEJIa B

56




IIPOCTPAHCTBE.

Boeruucnare 00bEMBI TEN €
IIOMOILBIO OIPEACIEHHOIO
UHTETpala.

Pemate crepeomerpuueckue
3a7a4y, CBsI3aHHBIC C
COOTHOLIECHUAMU MEKITY
IUIOAAsIMU  TIOBEPXHOCTEH U
00BEMaMHU MOAOOHBIX Tell.

[IpoBoauTH JIOTHYECKHU
KOPPEKTHBIE JIOKa3aTeIbHbIE
paccyXJIeHUs npu peIICHUH
F€OMETPUUECKUX 3aj1a4,
CBS3aHHBIX c BBIYHCIIEHUEM
00BEMOB TeJI C  IIOMOIIBIO
OTpeIeIEHHOTO WHTEerpasa,
HAXO0XKICHUEM COOTHOIIIECHHUS

MEXy TUTOMIASIMH TTOBEPXHOCTEH
1 00BbEMaMU ITOJOOHBIX TEI.

AHanu3upoBaTh 51
MOJICTUPOBATH Ha SI3BIKE
TCOMETPUHM pealbHbIC CHUTYyaIlUH,
CBSI3aHHBIE ¢  O0OBEMaAMU  H
MTOBEPXHOCTSIMHU Tell, Ha
JIOKA3aTeJIbCTBO M HAa HAXOXKICHHE
r€OMETPHUYECKUX BEITUYHH.

Pemate crepeoMeTpuueckue
3a7a4n Ha JI0Ka3aTeJIbCTBO
MaTEeMaTHYECKHX OTHOIIICHUH,
HaXO0KJICHUE TCOMETPHICCKUX
BEJIMYMH (JUIMH, YTJIOB, TIOIIAEH,
00BEMOB).

Hcnonb3oBaTh npy penieHuH
CTEPEOMETPUUECKUX 3a7a4
IIaHUMETpuueckue  (GakTel U
METO/IBI.

[IpoBoguTth JIOTUYECKH
KOpPPEKTHBIE JOKA3aTeJIbHbIC
pacCyIeHuss INpU  PpELUICHUU
CTEPEOMETPHUECKUX u
IJIAHUMETPUYECKUX 3aa4.

CpaBHUBATH u
AHAJIU3UPOBATH peaJibHbIE
CUTYaIUU u BBISBIISTH

BO3MOKHOCTh €€ MOJEIUPOBAHUS
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Ha A3BIKC TCOMCTPUMH.

MonenupoBath  pealbHYIO
CUTYallMI0 Ha SI3bIKE T'€OMETPUU U
HCCIIE1I0BATh MTOCTPOCHHBIE
MOJIeIY, B TOM UYHCIE€ U C
HCMOJIb30BAHUEM arnrapara
anreOpsl.

Hcnonp3oBath

KOMITbIOTEPHBIE POTrPaMMBI
pelICHUH 3a4ad.

[Tomy4ars npencraBieHUE O
TEOMETPUM KaK O Pa3BUBAIOLICICS

npu

HayKe, HccIIeyIouen
OKPYXKAIOIIUKA MHP, CBSI3aHHOM C
peabHBIMU 00BbEeKTaMH,

HOMOF&IOIIIGIZ pCUINThL pPCaJIbHBIC

JKU3HCHHBIC CUTyalluld O POJIa
CTCPCOMCTPUHU B Pa3BUTHUHU
COBPCMCHHBIX HNHXCHCPHBIX u

KOMITBROTCPHBIX TEXHOJIOTUH.

BEPOATHOCTB U CTATUCTHUKA

Hcnonp3oBaTh AMarpaMmel
Diinepa u BepOaTbHOE OMHCAHHE
COOBITHI pu BBITTOJTHEHUHU
orepanuii Hajl COOBITHSIMHU.

OneHuBaTh N3MEHEHUE
BEPOSTHOCTEH COOBITHH IO Mepe
HACTYIUJICHUSI JPYTUX COOBITUH B
CIIy4aliHOM OIIBITE.

Pemartp 3agauu, B TOM 4HCIIC
c UCIIOJIb30BAHUEM nepeBa
ClIy4aiiHoro  ombiTa,  (opMyl
CJIOKEHHUS u YMHOXKEHUS
BEPOSTHOCTEN.

DopmMynUpOBaATH 51
JIOKa3bIBaTh KOMOHMHATOPHBIE
(bakThI.

Hcnonb3oBath
YMHOXEHUS,
KOMOWHATOpHBIE  (GOPMYIBI IS
MepeynciIeHus AJIEMEHTOB
pa3IUYHBIX MHOXECTB, B TOM
YHUCJI€ BJEMEHTAPHBIX COOBITUM B
CJIy4ailHOM OIIBITE.

[lonb3oBaThCcss opmynol u

MIPaBUIIO
W3y4YECHHBIE

ITonnora
MPOAEMOHCTPUPOBAHHBIX
3HaHUU 151 YMEHUE
MIPUMEHSITh 170. npu
BBITIOJTHCHUU MPAKTUYECKUX
3aJ1a4. Brimonnenue
MpakKTUYECKUX  3a7ady B
COOTBETCTBHH C 3aJITaHUEM.

[TpoBenenn
e YCTHBIX
OTPOCOB,
IMMCHbMEHHBIX
KOHTPOJIbHBIX
paoboT.

58




TpeyrosibHUKoM  Ilackama A
OIIPEICIICHUS] YUCIIa COUETAHUM.

[TpumensTh bopmyny
OuHOMa HeroTona TUISL
npeoOpa3oBaHus BhIPAKECHUIM.

Pa30ouBaTh CJIOXKHbBIE
DKCHEPUMEHTBI HAa  OTHAEJIbHbBIE
WCTIBITAHUS.

Pemate 3amaum Ha IOUCK
BEPOATHOCTEN COOBITUI B cepuu
UCIIBITAaHUI J10 TIEPBOIO YCIIEXa U B
cepusax ucnbITaHud bepHynu, a
TAaK)K€ B OIBITaX CO CIy4YalHbBIM

BbIOOpOM u3 KOHEYHOMU
COBOKYITHOCTH C HCIOJIb30BaHUEM
KOMOMHATOPHBIX dakToB U
dbopmyn, B TOM UHCIE B XOJE
IPAKTUYECKOM paboThI C
pUMEHEHHEM CTaHJIaPTHBIX
byHKIUHA.

OcBauBaTh HOHATHUSA:
cilydaiiHas BEJIMYMHA,
pacnpezeneHue, Tabauna
pacnpezeneHus, auarpamMma
pacnpezeneHusl.

HaxonuTe 3HadYeHHUS CyMMBbI
U TPOU3BEICHUS  CIydalHBIX
BEJIMYUH.

Crpouthb OMHapHBIC
pacmpeneneHuss [0  ONMHCAHHIO
COOBITHI B CIIy4aifHBIX OIIBITaX.

Ctpouth u pacno3HaBaTh
reOMETPUYECKOe ¥ OMHOMHUATIBLHOE

pacnpeneseHus.

Pemats 3aJ1a4n Ha
BBIUHCIICHUE MaTEMaTUYE€CKOTO
OKUTAHUA.

Ctpoursb COBMECTHBIC
pacnpeneseHus.

N3yuath CBOMCTBA

MAaTEMaTHYECKOr0 OKUIAHUS.
Pemate 3amaun ¢ momomisro
M3yYEHHBIX CBOWCTB.
[lo wu3yueHHbIM Qopmyiiam
HaXO0JINTh MAaTEMaTUYECKUE
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OXKUJAHUSl CIIyYalHbIX BEJIUYMH,
UMEIOIUX  T€OMETPUYECKOEe MU
OMHOMMAIILHOE PaCIpeeIICHHUS.

OcBauBaTthb TTOHSITHS
JTHACTIEPCUS, CTaHJAPTHOE
OTKJIOHEHUE CIly4anHOH
BEJIMYMHBI.

Haxomute pucnepcuto 1o
pacupeeNIeHHUIO.

N3yuars CBOMCTBA
JTACTICPCUMU.

[Io wu3yudeHHBIM Qopmynaam
HaXOJIUTh JTHACTIEPCUIO

OMHOMUAIIEHOTO paclpe/esieHus, B
TOM YHUCJIE B XOJI¢ MPAKTUYCCKOM
paboTHI.

Pa3bupates gokazaTenbCcTBa
TEOPEM.

OcBauBatb BBIOOPOYHBI
METO]l UCCIIEIOBAaHUM, B TOM YHUCJIE
B XOJI€ MPAKTUYECKOM paboTHI.

OcBauBath MOHSITHS:
reHepaibHas COBOKYITHOCTb,
BBIOOpKa, BBIOOPOUYHOE CpeliHEe U
BBIOOpOYHAS JUCTIEPCHS.

Boeruncnars  BBIOOpOUYHBIE
XapaKTepUCTUKH M HAa HX OCHOBE
OILICHUBATh XapaKTePUCTUKH
F€HEPaIbHON COBOKYITHOCTH.

OcBauBatb MOHSATHUS:
CTaTHCTHYECKas TUIIOTE3A.

OueHuBaTh BEPOATHOCTH
COOBITHIA u MIPOBEPSIThH
MPOCTEUIITNE TUITOTE3bl HA OCHOBE
BHIOODOYHBIX  JaHHBIX, B TOM
YuCci€ B XOAE  MPAKTUYECKON

paboTHI.
3HAKOMUTHCS  TOHSITHSIMMU:
HEIPEPBhIBHAA ciay4yalHas
BEJIMYMHA, HEIPEPHIBHOE
pacnpeneneHue, byHKUIMSA
IUIOTHOCTH BEPOSATHOCTH.
Haxognte BEPOATHOCTH

COOBITUHA TO JaHHOW (YHKIIUU
IJIOTHOCTH.
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3HAKOMHUTBLCS C TMOHSITHIMU:
MMOKa3aTEIbHOC pacnpeneseHue,
HOpPMAaJbHOE PaCIpeacCHUE.

Beigenste no  onuMcaHUIoO

CIIy4alHbIE BEJINYUHBI,
pacnpeneieHHbIe o
[I0Ka3aTeJIbHOMY  3aKOHYy,  IIO

HOPMAJIbHOMY 3aKOHY.

Pa3bupate mpumepsl 3anad,
OPUBOJALIMX K TOKa3aTeIbHOMY
pacnpeseNieHuI0 U K HOPMaJIbHOMY
pacupeneseHUIO.

Boigenars mno  onucaHuio
CIIy4ailHOTO  OMbITa  BEJIMYHUHBI,
pacrnpesieieHHble 10 3aKOHY
ITyaccona.

Pematp 3amaum, B TOM 4ncie
B XOJi¢ MPaKTUYECKOHW paboThl C

PUMCHCHHEM CTaHapTHBIX
(GYHKIUH 3JIEKTPOHHBIX TAOJIHII.

OcBauBaTh TIOHSATHS
KOBapuaIus, Kod(dunmeHT
KOPPEIIAIINH, JTMHEHHAS
3aBHCHMOCTb.

OueHuBaTh XapaxkTep CBA3U
MEXIY CIYYalHbIMU BEIMYHMHAMH,
UCXOAd W3 TIPUPOJIBI JAaHHBIX H
BBIYHCJICHHBIX XaPaKTEPUCTHK.

Hcnone3oBate JIuarpaMmbl

paccenBaHUs JUIIN300paKeHUs
COBMECTHOTO pacceuBaHUs
JTAHHBIX.

Haxomuts k03 dunneHTsI
OCH JuarpamMmbl, BTOM 4YHCJIE B
XO0JIe TPAKTHYECKOW paboThl ¢
MIPUMCHCHHEM CTaHJAPTHBIX

b yHKIHH.
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