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IHHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamMma mo yuyebHomy mnpeamery «Maremarukay (yriryOJI€HHBIN
ypoBeHb) (mpemMerHas oOmacte «Marematnka u = wHpOpMATHKay)  (manee
COOTBETCTBEHHO — IpOorpaMMa II0 MaTeMaTHUKe, MaTeMaTHKa) COJIEPKHUT pabouue
NPOrpaMMbl TpeX Y4YEOHBIX KypcOoB «AnreOpa M Hayala MaTEMaTUYECKOro aHaIM3ay,
«["eomerpus», «BeposITHOCTh U cTaTHCTHKa». Paboyas mporpamma 1o ydeOHOMY MpeMeETy
«Marematukay (yriryOJeHHbIN ypOBEHb) BKIIIOUAET MOSICHUTENBHYIO 3aIHUCKY, COIEp>KaHUE
oOyueHus, IUIaHHpYEMbIE€ pe3yJbTaTbl OCBOCHHS MPOrpaMMbl IO MaTeMaTHKE,
TEMaTHYeCKOe IUIAaHWPOBAHME, IMepeueHb (KOAU(HUKATOP) MPOBEPAEMbIX TPeOOBaHMM K
pe3yapTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMbl CPEIHEro OOIIero
o0pa30BaHuA U 3JIEMEHTOB COAEPKaHUS 110 MaTEMATHUKE.

[TosicuuTenpHas 3amucKa OTpakaeT OOIIKe LU U 3a7a4d U3yYeHHUs] MaTEMaTHKH,
XapaKTEPUCTUKY TCHUXOJIOTHYECKUX TMPEANOChUUIOK K €€ H3YYCHHIO OOydJaroluMUcH,
MECTO B CTPYKType Y4eOHOro IulaHa, a TaKkKe IMOAXOIbl K OTOOpY COAEpKaHHS, K
ONpPEACIICHUIO  TUIAHUPYEMBIX  PE3YJIbTAaTOB U K  CTPYKType  TEMaTUYECKOIO
TUTAHUPOBAHMUSL.

ConmepxaHue 00y4deHMsT pacKpbIBaeT COJAEp)KATEIbHbIE JMHHHM, KOTOpBIE
npeIaraloTcs Ajs 00s3aTENIbHOTO M3YYEHHSI B Ka)/IOM KJIacce€ Ha YPOBHE CPEIHETrO
o01ero oopazoBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHMS HPOrPAaMMBI MO0 MAaT€MAaTHUKE BKIIOYAIOT
JMYHOCTHBIE, METalpeIMETHhIE Ppe3yNbTaThl 3a BECh MEPHOA OOydYeHUS Ha YypOBHE
cpenHero odiiero oOpa3oBaHMs, a TaKKe MPEAMETHBIE JOCTHXKEHHUs 00ydaromierocs 3a
Kaxabli rong oOydenus.lIporpamma mno wmaremaThke YriIyOJIEHHOTO YpPOBHS IS
OoOydJamuXcs Ha YpOBHE CpEAHETO OO0IIero oOpa3oBaHHsS pa3paboTaHa HA OCHOBE
OI'OC COO ¢ y4eroM COBPEMEHHBIX MHPOBBIX TpPeOOBAaHUM, MPEABSBISIEMBIX K
MaTeMaTUYeCKOMy 00pa30BaHUIO, W  TPaJMIMUA  POCCHUMCKOrOo  00Opa3oBaHUS.
Peanuzanust mnporpaMmbl 1O MaTeMaTHKe OOECIEUMBAECT OBJIAJICHUE KIIFOUEBBIMU
KOMIETCHIIUAMH, COCTABJSIONIMMH OCHOBY JJIsi CaMOpa3BUTUS U HEMPEPHIBHOTO
00pa3oBaHUs, IEIOCTHOCTh OOMIEKYIBTYPHOT'O, JHMYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YyYaIOITUXCAL.

B mporpamme mo mareMatuke YYTEHBI WACH M MOJOXKEHUS KOHIICTIUU Pa3BUTHUS
MaTeMaTU4eckoro oOpa3oBanuss B Poccuiickoil @enepauuu. Maremarnueckoe
oOpa3oBaHuE JIOJDKHO peliaTh 3agady oO0eclneueHus HEeOOXOJUMOro CTpaHe Yucia
oOydJamIuxcs, MareMarhueckas IOATrOTOBKAa KOTOPBIX Oblia Obl JOCTATOYHA JUIS
MPOJOJKEHUs O00pa30BaHUs MO Pa3IUYHBIM HANpABICHUSM, BKJIIOYAs MPErNoJlaBaHKe
MaTEeMaTUKH, MaTeMaTHYEeCKUE UCCIeNoBaHus, pabory B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTMM W JpPYyrux, a Takke oOecrneueHuss i Kaxaoro o0ydaromerocs
BO3MOXKHOCTH  JIOCTHDKCHHS ~ MAaT€MaTH4YeCKOW  MOATOTOBKM B COOTBETCTBUHU
C HEOOXOAMMBIM €My YpoBHeM. Ha pemieHwe >THX 3a4ay HaleleHa Mporpamma Io



MaTE€MaTUKE YIIIyOJIEHHOI'O YPOBHS.

HeobxonumocTh MaTeMaTuuecKoii MoArOTOBKY 00YCIIOBIIEHa 00YCIOBIEHO POCTOM
YuClia CIIeMAIbHOCTEHN, CBA3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHUEM MAaTEMAaTUKH (B
chepe SKOHOMHUKH, OH3HECE, TEXHOJIOTMYECKHX O00JIaCTAX, T'YMaHUTapHbIX cdepax).
KonuuectBo oOyuwaromuxcsi, JUisi KOTOPBIX MAaT€MaTHKa CTaHOBUTCA (PYHIAaMEHTOM
o0pa30oBaHus, TUIAHUPYIOIINX 3aHUMAThCSI TBOPUECKOU M MCCIIEAOBATEIIBCKOW paboTO B
o0jacTM MaTeMaTuku, UHPOpMATUKH, (U3UKHU, DKOHOMHUKH U B JPYTrUX 00JIacTHX,
YBEJIIMYUBACTCS, B TOM YHUCJIE C YYETOM OOydaloluxcs, KOMy MaTeMaTHKa HYy>KHa JJIs
MCIIOJIb30BaHMs B Mpoeccusix, He CBSI3aHHBIX HEITOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTEMaTUKH OOYCIIOBJIEHA TEM, 4YTO €€ MPEeIMETOM
ABIIAIOTCS (DyHAAMEHTAIbHbIE CTPYKTYphI HAIlIET0 MHpA: MPOCTPAHCTBEHHBbIE (POPMBI U
KOJINYECTBEHHBIE  OTHOLIEHUS, (DYHKIMOHANBHBIE 3aBUCUMOCTH U  KaTeropuu
HEONPEAEIEHHOCTH, OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, /10
JIOCTAaTOYHO CJIOXKHBIX, HEOOXOUMBIX JJI PA3BUTHUSI HAYUHBIX U TEXHOJOTUYECKUX UJIEH.
be3 KOHKpETHBIX MaTeMaTHMYeCKUX 3HAHUI 3aTPyAHEHO IIOHMMaHUE MPUHIHUIIOB
YCTPOMCTBAa M HCIOJb30BAHUA COBPEMEHHOM TEXHHWKH, BOCIPHUATHE M HMHTEPIpPETALHS
pa3HOOOpa3HOM  COIMAIBHOW, OSKOHOMHUYECKOH,  TOJUTHUYECKON  uHbOpMaImy,
Mano3(pPexkTrBHA MOBCEIHEBHAs INpaKTUYecKas JAesTeNnbHOCTh. Bo MHorux cdepax
po(heCCUOHATILHON 1eATEIbHOCTH TPEOYIOTCS YMEHHSI BBIMOIHATH PACUeThl, COCTABIIATD
QITOPUTMBI, TMPUMEHATH (DOPMYJIbI, MPOBOJUTH T'€OMETPUYECKUE HM3MEPEHUsl U
MOCTPOEHUS, YUTaTh, 00padaThIBaTh, HHTEPIPETUPOBATh U MPEICTABIATh UH(OPMALIUIO
B BUjie TaOJuIl, AUarpaMM U rpadukoB, MIOHUMATh BEPOSATHOCTHBIN XapakTep CaydyalHbIX
COOBITHH.

OnHOBpEeMEHHO C pacuiupeHueM chep NMPUMEHEHHs] MAaTEeMAaTUKH B COBPEMEHHOM
obuiecTBe Bce Oosiee Ba)XXHbIM CTAaHOBUTCA MATEMAaTHYECKUW CTWIb MBIIUICHUS,
IPOSBIISIIOIINIICS B OINpPEACIICHHBIX YMCTBEHHBIX HaBblkax. B Impolecce H3ydeHHs
MaTEMaTUKU B apCeHall MPUEMOB M METO/JOB MBIIIJIEHUS YEIOBEKAa €CTECTBEHHBIM
o0pa3oM BKIIIOYAIOTCS WHAYKIMS U JNEAYKIWSA, 0000IIeHNe W KOHKPETH3aIlvs, aHalu3
U CUHTE3, KIaccuPuKalus U cucTeMarusanusi, abctparupoBanue v aHanorus. OObeKTh
MaTEeMaTUYECKUX yMO3AKIIOUEHUH, TMpaBWia HX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKHMX  IOCTPOEHUHM,  CIIOCOOCTBYIOT  BBIPAOOTKE  yMEHUs
(dopmynrpoBaTth, OOOCHOBBIBaTh M JOKa3bIBATh CYKIEHHS, TEM CamMbiM (POPMHUPYIOT
JIOTUYECKUWA CTWIb MbIIUICHHUd. Benymas poiab OpUHAAIEKUT MaTeMaTHKE B
(OpMHUPOBAHUU AJTOPUTMUYECKON KOMIIOHEHTBHI MBIIUIEHWS M BOCIHUTAHUHA YMEHUU
JNENUCTBOBAaTh MO  3aJaHHbIM  alropuTMaM,  COBEpIIEHCTBOBATh  W3BECTHbHIC U
KOHCTPYHpOBaTh HOBBIE. B rmpolecce pemieHus 3agady — OCHOBBI JJIsI OpraHu3aluu
y4eOHOM JESITeNbHOCTH Ha YpoKaX MaTeMaTUKH — pPa3BUBAIOTCA TBOpUYECKas
Y TIPUKJIA/IHAs CTOPOHBI MBILIEHUS.

OOyueHne MaTreMaTHKE JaeT BO3MOKHOCTh Pa3BHUBaTh y OOYYAlOUIMXCS TOUYHYIO,
palMOHAJIBHYI0O M HMH(OPMATUBHYIO peyYb, YMEHUE OTOMpATh HambOoJee MOAXOASIINE
A3BIKOBBIE, CHMBOJIMYECKHE, T'paUUEeCKue CpeacTBa I BBIPAXKEHUS CYXKICHUU U
HarJIsAHOTO UX MPEICTaBICHHUS.



HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIgEeTC 00Iee 3HAKOMCTBO C METOJIaMU MTO3HAHUS JAEUCTBUTEIBHOCTHU, TPEICTABICHUE
O MpEeIMeTe W METOJE€ MaTEeMaTHKH, €ro OTJIUYUSAX OT METOJOB €CTECTBEHHBIX U
I'YMaHUTApPHBIX HAayK, OO0 OCOOCHHOCTSX MPUMEHEHUS] MaTEMaTUKU [IJIsi perieHUs
HAyYHBIX U TPUKIAIHBIX 3a7ad. Maremarnueckoe oOpa3oBaHHE BHOCHT CBOW BKJIAJl B
dbopmupoBaHue 00IICH KyIbTYphl YEJIOBEKA.

N3yuenne MaTeMaTHKU CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHMIO YEJIOBEKa,
NOHMMAHUIO KPacoTbl W M3SAMIECTBA MATEMATHYECKUX PACCYKIECHHUM, BOCHPUITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UIEU CUMMETPHH.

[TpuopurernpiMu 1iensiMu oOyuenusi marematuke B 10 — 11 kmaccax Ha yriayGieHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

dbopMupoBaHUE IEHTPAJIbHBIX MAaTEMAaTHUYECKUX TMOHATUM (YUCIO0, BEJIMYMHA,
reoMeTpuueckas (Qurypa, TmepeMeHHas, BEpPOSTHOCTb, (YHKIHS, TMPOU3BOIHAS,
MHTErpai), 00ecneynBaloIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOIO
o0pa3oBaHus 00Yy4aIONTUXCS;

NOJIBE/ICHHE OOy4YaromMXCAd Ha JOCTYNHOM JUIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTHUKU M OKPY>KaloLIEero MUpa, MOHUMAHUI0O MAaTEMATUKU KaK 4acTH
o0I1Ie# KyJIbTYPhI YEIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0ydYarolmmxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUI0 MaTEMAaTUKU;

dbopmupoBaHue (PYHKIHMOHAIBHOW MaTEMaTUYECKOM TPAMOTHOCTH: yMEHUS
pacno3HaBaTh MaTEMaTHUYECKHME AaCMEeKThl B pPEAbHBIX JKU3HEHHBIX CHUTYyallUsIX |
NpU  U3YYEHUU JAPYrHMX y4eOHBIX TPEAMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpMyIUpOBaTh WX Ha s3bIKE MaTEMaTUKHM U  CO3/]aBaTh
MaTeMaTU4YECKUEe MOJICTU, NPUMEHATh OCBOCHHBIM MaTeMaTUYECKUW ammapar s
pelieHusT MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, HWHTEPIPETUPOBaTh U  OLECHUBATh
MOJIyYCHHbIE PE3YJIbTATHI.

OCHOBHBIMH JTUHUSIMH CO/iepKaHuss MateMatuku B 10 — 11 ximaccax yriyOGiaeHHOTo
ypoBHs  sBHsitOTCS:  «YUucna W BBIYUMCIEHUs», «Anredpa» («Anredpanueckue
BBIPAKEHUSI», «YPaBHEHUS U HEPABEHCTBa»), «Hauana MareMaTHyecKoro aHaiu3ay,
«'eomerpusa»  («'eomerpuueckue Qurypsl U  UX  CBOicTBa», «/3MepeHue
F€OMETPUUECKUX BEJIIUYUH»), «BeposSTHOCT, W CTAaTHCTUKa». JlaHHbIE JHHUU
pa3BUBAIOTCA MAPAJUIETBHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJIHA OT APYTrOM, a B TECHOM KOHTAKT€ M B3auMojerucTBuu. Kpome 3Toro, nx
OOBEAMHSET JIOTUYECKasl COCTaBJISIOLIAsA, TPAJULUMOHHO TpPHUCYLIas MaTeMaTUKE U
MPOHU3bIBAIONIAS BCE MATEMaTUYECKHME KypChl W COJEp)KATeNIbHbIE  JIMHUU.
CdopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHSITUSIMHU:
OIpEe/CIICHHE, aKCHOMa, TEOpeMa, CIEACTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWJIbHBIE (POPMYITUPOBKH, YMEHHE (POPMYIUPOBATH 0OpPaTHOE M MPOTHUBOIOIOKHOE
YTBEPXKIACHUE, NPUBOAUTH MPUMEPHl U KOHTPHOPUMEPHI, HUCIOIB30BATH METO]l



MaTEMaTUYECKON HHAYKIIMH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS TMPU PEUICHUU
3a/1a4, OIICHUBATh JIOTHYECKYIO MPaBUIBHOCTb PACCYXIEHUW» OTHOCUTCS KO BCEM
y4eOHbIM KypcaM, a (OpPMHpPOBAHHME JIOTHUYECKHUX YMEHHH pachpenelsieTcs Mo BCeM
rojlaM oOy4eHHsl Ha YPOBHE CPEIHETO 00111er0o 00pa3oBaHus.

B coorBerctBum ¢ ®I'OC COO mareMatnka siBiseTcs 00s3aTelbHBIM IIPEAMETOM Ha
JAHHOM  ypoBHe  oOpa3oBaHusa. Hacrosmeil mnporpamMmMoil 1O  MaTreMaTHKe
npenycMaTpuBaeTCss M3ydeHue ydeOHoro mpenMera «Maremarhka» B paMKaxX Tpex
y4eOHBIX KYypcOB: «Anredpa M Hadajla MaTeMaTHUYECKOro aHaiuza», «l'eoMmerpusi»,
«BepoaTHOCTh U cTaTuCTUKa». DOPMHUPOBAHUE JIOTUUECKUX YMEHHUN OCYLIECTBIISETCS HA
MPOTSHKEHUH BCEX JieT OOy4YeHHs Ha YPOBHE CpeIHero oOuiero ooOpa3oBaHus, a
AJIEMEHTHI JIOTUKH BKJITIOYAIOTCS B COACPIKAHNE BCEX HA3BAHHBIX BHINIEC YICOHBIX KYPCOB.
OO11ee YMCIIO YacoB IS U3YYeHUs MaTeMaTuku, — 544 daca: B 10 kimacce — 272 vaca (8
4acoB B Heeno), B 11 kimacce — 272 vaca (8 yacoB B HEICITIO).



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOr0 BOCTIMTAHMSI:
C(OPMHPOBAHHOCTh TPAKIAHCKONW MO3HMIMK OOYyYaroIerocss Kak aKTHBHOIO |
OTBETCTBEHHOT0 YJI€HAa POCCHUHCKOro OOIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHHS Pa3IMUYHBIX CTPYKTYp, SBICHHM, IPOIEAYP IPaKIaHCKOTO
ob1ecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEHHE B3aMMOJEHCTBOBATh C COIMATbHBIMU
UHCTUTYTaMHU B COOTBETCTBHMHU C MX (QYHKIIUIMHU M Ha3HAUECHUEM,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

cOPMHUPOBAHHOCTh ~ POCCHUIMCKOM  TpakIaHCKOW  WACHTHUYHOCTH,  YBa)XXEHUS K
IPOLUUIOMY M HACTOSIIEMY POCCHUHMCKOW MAaTEMaTUKH, LEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSAM POCCHUMCKMX MaTEMAaTHUKOB M POCCHMCKONM MAaTeMaTUYECKOW IIKOJIBI,
UCTIOJIb30BAaHUE 3TUX JIOCTIKEHUH B APYTrUX HAyKaX, TEXHOIOTHSIX, chepax SKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHME JyXOBHBIX IEHHOCTEH pOCCHIICKOro Hapoaa, Cc(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IIOBEIAEHUS, CBA3AHHOIO C IIPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKH M JIEATEIbHOCTbIO YYEHOI0, OCO3HAHHE JUYHOIO
BKJIaJ[a B IOCTPOEHHE YCTOWYUBOrO OYIYILEro;

4) 3CTeTHYECKOro BOCIIUTAHNS

JCTETUYECKOE  OTHOLIEHWE K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a/ay, PEIICHWH, PacCyXJIEeHUH, BOCIPUHUMYUBOCTH K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA,

5) pu3uueckoro BOCIUTAHNS:

c()OPMHPOBAHHOCTh YMEHMS MNPHUMEHATh MATEMAaTHYECKHUE 3HAHUSA B HHTEpecax
3I0pOBOr0 M 0€30macHoro oOpas3a »HU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (370pOBOE TMUTaHUE, COANAHCUPOBAHHBIA PEXKHUM 3aHATUH M OTHAbIXA,
perynspHas (u3nueckas aKTUBHOCTH), (PU3UUECKOE COBEPILIEHCTBOBAHUE MPH 3aHATHUSIX
CIIOPTUBHO-030OPOBUTEIIBHON IEATENBHOCTBIO;

6) TPYA0BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYY, OCO3HAHHE [IEHHOCTH TPYI0JI00MS, HHTEPEC K Pa3IuUHbIM cepam
npoeCCUOHATBLHON JESITEIBHOCTH, CBSI3aHHBIM C MATEMATHKOW M €€ MPHIOKCHHSIMHU,
yMEHHE COBEpIIaTh OCO3HAHHBI BBHIOOp Oyayiiell mpodeccuu U pearn30BbIBATH
COOCTBEHHBIE >KM3HCHHBIC ILIAHBI, TOTOBHOCTh H CIIOCOOHOCTh K MAaTEMATHUYECKOMY
00pa3oBaHUIO W CaMOOOpPa30BaHUIO HA TPOTSHKEHHH BCEH KM3HH, TOTOBHOCTH K
aKTHBHOMY  y4acTHIO B  pEIIEHWM  NPAKTHYCCKUX  3aJad4  MaTeMaTHYECKOMH
HaITPaBJICHHOCTH;



7) KOJIOTHYECKOr0 BOCTIUTAHUS:

c(OpMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpbl, TNOHMUMAaHUE BIMSHUS COLIMAJIBHO-
HKOHOMHMYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBHOW CPEJlbl, OCO3HAHUE
rJI00AJIbHOTO  XapakTepa 5JKOJIOTMYECKMX MpoOJieM, OpHUEHTalMs Ha MNpPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUM JUIs pelieHus 3aJad B o0JIacTH OKpYXarollel cpenbl,
IUTAHUPOBAHUE MOCTYNKOB M OLIEHKH MX BO3MOXHBIX IMOCJIEICTBUM I OKpyKarouien
Cpenbl;

8) HEeHHOCTH HAYYHOTI'0 IIO3HAHMS:
C(OPMHPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH M OOINECTBECHHON MPAaKTHKH, IOHHMAaHHE MAaTEMAaTHYECKOW HAYKH Kak
cepsl YSTOBEUECKOM JEITEILHOCTH, 3TANOB €€ Pa3BUTHSA W 3HAYUMOCTHU I Pa3BUTHS
[MBUIM3ALMHU, OBJIAJICHUE $3BIKOM MaTeMaTHMKH W MaTeMaTHYECKOW KyJIbTYpOil Kak
CPEICTBOM  MO3HAHHMS  MHpA,  TOTOBHOCTh  OCYIICCTBISATH  MPOCKTHYIO M
UCCIICIOBATEIIBCKYIO AEATSIbHOCTh HHIANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare u3ydeHHs MaTeMaTHUKU Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs Yy
oOydaromierocsi OyayT cGOpPMUPOBAHBI TIO3HABATEIIbHBIC YHHUBEPCAIbHBIC YYCOHBIE
JEHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBbIC YYCOHbIC JCUCTBHS, PETYJSTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC IEUCTBHS, COBMECTHAS IEATEILHOCTD.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIE eiiCTBUS

ba3oBble Jlornveckue a1eiicTBUA:

BEISIBIISITh M XapaKTEPHU30BAaTh CYIICCTBEHHBIC NPHU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
NOHSATHM, OTHOIIEHUH MEXIY MOHATUAMHU, (POPMYJIHUPOBATH OINpPEAETCHUS MOHATHIA,
yCTaHABIMBATh  CYIIECTBCHHBIM  TMPU3HAK  KiIacCU(UKAIMK,  OCHOBAaHHUSA JUIA
000011IeHNs U CPaBHEHUS, KPUTEPUU TIPOBOAUMOTrO aHAIIN3a;

BOCIIPHHUMATh, (POPMYIHUpPOBaTh W TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIHHBIC W
OTpUIIATENbHBIC, SAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBS3W U TMPOTHUBOPEUYHUS B
dakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKACHUSAX, TMpemiaraTh KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTMKH, JCHYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIFOUCHNH, YMO3aKITIOUEHUH 110 aHAJIOTHH,

MPOBOJUTH CaMOCTOSITEIIbHO JTOKa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKIECHUU (IIpsiMbIe
U OT TPOTUBHOIO), BBICTPAWBATh AaPTYMEHTAIIMIO, TMPUBOAUTH TMPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYJICHHS U BHIBOJIbI;

BBIOMpATh CHOCO0 pemieHus ydeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelnieHusi, BbIOMpaTh Hanbosiee MOAXOMAIIMNA C YY4ETOM CaMOCTOATEIbHO BBIJCICHHBIX
KpUTEPUEB).



ba3oBble ucciienoBaTeIbCKHE JeHCTBHSA.

HCIIOJIB30BaTh BOIIPOCHI KaK HMCCIEAOBATEIbCKU HMHCTPYMEHT TO3HAHMS,
dbopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOJIeMy, YCTaHABINBATh
HCKOMOE M JaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh ~ CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCJIEIOBAHUE

[0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJCHUS, Ipoliecca,

BBISIBJICHUIO 3aBHCUMOCTEH MEKy 00bEKTaMH, SBICHUSMH, ITPOIECCAMMU;

CaMOCTOSTEIHLHO (DOPMYIHMPOBATH 00OOIIEHUS M BHIBOJBI 110 pe3yJIbTaTaM MPOBEICHHOTO

HAOJIIOJICHNSI, HCCIICOBAHMS, OIICHMBATh JOCTOBEPHOCTH ITONYYCHHBIX PE3YJIHTaTOB,

BBIBOJIOB M 00OOIIEHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BbIIBUTATh MPEANOIOKEHUS O

€ro pa3BUTUHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH J1e(pUIUTHI HH(POpPMALIMH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U JIS
pelleHus 3a7a4u;

BbIOMpaTh MHGOPMAIMI0O M3 MCTOYHUKOB PA3JIMYHbIX THUIIOB, AaHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh M HHTEPHPETHPOBATH WH(GOPMAIMIO PA3IHYHBIX BHJIOB U (opm
NpEeCTaBICHUS;

CTPYKTYpPUpPOBaTh  HH(OpPMALMIO, TMPEACTaBIATbH €€ B  pa3luyHbIX  (opMax,
WUTIOCTPUPOBATh TpadUyeCcKH;

OLICHUBATh HAJAEKHOCTh HWH(GOpPMALMK TIO CaAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHHKaTHBHBIE YHHBEpPCaJIbHble Y4eOHbIe NCHCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMH U
O eIIsIMH O6HICHI/IH, SACHO, TOYHO, I'PAMOTHO BBIPpA’XaTb CBOIO TOYKY 3PCHUA B YCTHBIX U
IMNCBMCHHBIX TCKCTAX, AaBaTbhb IMOACHCHHA IIO0 XOAY PCIICHHA 3aJda4H, KOMMCHTHPOBATDb
MIOJIyYE€HHBIN PE3yJIbTAT;

B X0/ie 00CYXJI€HHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3a/la4M, BBICKA3bIBATh WJCH, HALICJIICHHBIC Ha ITOMCK PCHICHUA, COIIOCTABJIATH
CBOM CYXIEHUS C CY)KICHUSIMHU JIPYTUX YYACTHUKOB JIMajiora, 0OHapyKUBaTh pa3indue u
CXOACTBO TO3MIMH, B KOpPpEKTHOU QopMe (opmMylIupoBaTh pa3HOrjacus, CBOU
BO3PaKEHUS;

NpCACTABIATh PE3YJIbTAThl PCIICHUA 3aJda4dM, JSKCIICPUMCHTA, HMCCICAOBAHMA, IIPOCKTA,
CaMOCTOATCIBHO BLI6I/IpaTB (bOpMaT BBICTYIUICHHUA C Y4YCTOM 3ajad IPE3CHTAllMU U
O0COOEHHOCTEH ayJUTOPHH.

PeryjsiTuBHbIC YHMBEpPCaJIbHbIEe Yy4eOHbIE JeiCTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pEIIECHUs 3ajauyd, BBIOMpaATh CHOCOO pEIIeHUs C y4eTOM
UMEIOIINXCA  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEeHTHPOBAThH U
KOPPEKTHUPOBATh BApUAHTHI PEIIEHUH C y4€TOM HOBOM MH(MOpMAIUH.



CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMU TI03HABAaTECIbHONW pedIeKCUH KaK OCO3HAHUS COBEPIIAeMbIX
JEUCTBUN M MBICIUTENBHBIX TPOILIECCOB, HX PE3YJbTAaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKU, CAMOKOHTPOJIS TMpollecca M pe3ysbTaTa pEIICHUS MaTeMaTHYeCKOM
3a/1auu;

MpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYTH IMPHU PELICHUM 3aJa4l, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX, HANJICHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa UEIM U YCJIOBUSIM, OOBSICHATh TNPUYUHBI
JIOCTUKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB JIEATEIIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OILICHKY IIPHOOPETECHHOMY OIIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MOHUMATh U KCIOJIb30BaTh NPEUMYILIECTBA KOMAaHAHOW U MHAMBUAYAJIbHON pabOThl MpU
peleHuy y4yeOHbIX 3ajJad, NPUHUMATh 1LI€1b COBMECTHOM J1E€ATENbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOW paboThl, pacHpenensTb BUAbl padOT, JOrOBapUBAThHCA,
00Cy>KIaTh MPOLIECC U Pe3yibTaT paboThl, 0000I1aTh MHEHHUS! HECKOJIBKHUX JIFO/ICH;
y4acTBOBaThb B TIPYNIOBBIX (opmax paborsl (0OcyxaeHus, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU
JENUCTBUA C JPYTMMH YJ€HaMU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOEr0 BKJA/ia B OOIIMIA
OPOAYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJCHCTBUSI.

IIpeanmeTHble pe3yabTaThl OCBOSHUs (emepanpHON pabouell TPOrpaMMmbl IO
MaTeMaTUKe MPEeACTaBJICHBI M0 rojlaM 00y4YeHHUsl B paMKax OTJEIbHBIX y4€OHBIX KypCOB
B COOTBETCTBYIOIIMX pa3/eiiaX HACTOALLIEH MPOrpPaMMBI.



IHHOACHUTEJIBHAS 3AIIMCKA
PABOYAS NTPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

VY4eOHsIii Kypc «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAIM3a» SIBISETCS OIHUM
U3 HamOojee 3HAYMMBIX B TMPOTPaMME CPEIHEro oOIero oO0pa3oBaHMs, MOCKOIBKY, C
OJTHOM CTOPOHBI, OH OOECHeYMBaeT HHCTPYMEHTAIbHYIO 0a3zy [JIsi HM3Yy4EeHHUs] BCeX
CCTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYyrod CTOPOHBI, (OPMHUpPYET JOTHYECKOE U
a0bCTpakTHOE MBIIUICHHE OOYyYaromuxcsi Ha YpPOBHE, HEOOXOAWMOM JUIsl OCBOCHUS
MHPOPMATHKH, OOIIIECTBO3HAHNS, UCTOPUH, CIIOBECHOCTH M IPYTrUX TUCIUIUIAH. B pamkax
JAHHOTO y4eOHOro Kypca oOydarouuecs OBJIQJIEBAIOT YHUBEPCAIBbHBIM  S3BIKOM
COBPEMEHHOW HAayKH, KOTOpas (GOpMyIHPYeT CBOM JOCTIKCHHS B MaTeMaTHUYECKOU

dhopwme.

VYueOHbIil Kypc anreOpbl U Hauajd MaTEeMaTUYECKOTO aHalu3a 3aKJaJbIBa€T OCHOBY
JUISL YCIICIITHOT'O OBJIQJIEHUS 3aKOHAMM (PH3HUKH, XUMHUH, OMOJIOTUH, TTOHUMAHHSI OCHOBHBIX
TEHJICHIINI Pa3BUTHUSI YKOHOMUKHU U OOIIIECTBEHHOM JKU3HU, TTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIOJIB30BATh HUX
JUIS JanabHEHIero oopa3oBaHus W B MOBCEIHEBHON >XKU3HH. B TO ke Bpemsi OBjajeHUE
a0CTpPaKTHHIMU M JIOTMYECKU CTPOTMMHU KOHCTPYKIUSIMH aJIreOpbl U MaTEMaTUYeCKOTO
aHaJM3a pa3BUBAET YMEHUE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCT,
JIOKa3bIBaTh YTBEPXKJCHHMS C TIOMOIILIO MHAYKIMM U paccyXaaTb JIeAyKTHUBHO,
UCII0JIb30BaTh 0000IIEHHE U KOHKPETU3ALMIO, A0CTParupoBaHUE U aHAJIOTHUI0, (hopMupyer
KPEaTUBHOE U KPUTHUYECKOE MBIIIIEHUE.

B xone m3ydenus yueOHOro kypca «Anredpa v Hayajga MaTeMaTHUYeCKOrO aHaJInu3a»
oOydJaromuecs: MoJIy4yaroT HOBBIN OMBIT PEIICHUS MPUKIIAIHBIX 33/1ady, CaMOCTOSATEIbHOT O
IIOCTPOCHHUSI MAaTeMaTHYECKMX  MOJENEH  pPeajbHbIX CHUTyallMld, WHTEPIIPETALUU
MOJIYYEHHBIX PEUICHUH, 3HAKOMSTCS C MPUMEpaMu MaTEMATUYECKUX 3aKOHOMEPHOCTEU B
MPUPOAE, HAYKE W UCKYCCTBE, C BBIJAIOIIUMHUCA MATEMATUYECKUMH OTKPBITHUSIMH U KX
aBTOpPaMHU.

VYyeOHbiit Kypc 00J1aJa€T 3HAYUTEIbHBIM BOCIIUTATEIBHBIM IMOTEHIIUATIOM, KOTOPBIN
peanuzyeTcs Kak uepe3 yueOHbIN MaTepuai, CocoOCTBYIOMINI (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHUSI, TaK M uepe3 crnenuduky ydeOHOW NeATeNbHOCTH, TpeOyroIen
MPOJOJDKUTENIHPHOM KOHIIEHTPAIIMM BHHUMAHMS, CaMOCTOSATEIBLHOCTH, AKKypaTHOCTH H
OTBETCTBEHHOCTH 3a TIOJyUYCHHBIN Pe3yJIbTar.

B ocHoBe MCTOAUKHU 06yquH>1 anre6pe K Ha4dYajlaM MaTCMaTH4YCCKOI'O aHaJIM3a
JICKHUT ,HGSITGJ]I)HOCTHI)II?I IMPUHOUII 06Y‘-ICHI/ISI.

B crpykrype yueGHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOr'O0 aHAJIM3a»
BBIJICJIEHBI CIIEYIOUIUE COJAEPKATENbHO-METOINYECKHE TUHUU: «Hucna U BBIYUCICHUS»,



«DyHKkIMH U Tpadukm», «YpaBHEHUS M HepaBeHCTBa», «Hauama maTemMaTH4yecKoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOAUYECKHUE JIMHUN
M3YYalOTCS Ha TMPOTSHKEHUM JIBYX JIeT OOydYeHHs Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHUs, €CTECTBEHHO JOMNOJIHAS JIPYr ApPyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMu U pazzaenaMmu. J[aHHBIM y4eOHBIH KypcC SIBISIETCS MHTErPATHUBHBIM, MOCKOJBKY
o0BbeIMHSIET B cebe cojepkaHue HECKOIbKMX MATEMaTHUYECKUX JUCIMIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHUSI, MATEMAaTUUYECKUI aHAIN3, TEOPUSI MHOXKECTB, MaTeMaTUYECKasi
joruka u npyrue. [1lo mepe Toro kak oOywaromiuecs OBIa[eBalOT BCE OoJee HIUPOKUM
MaTEMaTHYECKUM armaparom, y HUX IIOCJIENOBATENBHO dbopmupyercs
Y COBEPIICHCTBYETCS YMEHHUE CTPOUTHh MATEMAaTHUYECKYH) MOJIENIb PEAJbHOW CHUTYyalluH,
NPUMEHSITh 3HAHUS, TOJIYYEHHbIE NPU M3YYEHUH Y4YEOHOro Kypca, JUIsl pelieHus
CaMOCTOSTENFHO  CPOPMYIUMPOBAHHOM  MaTEeMaTHMYECKOMW  3ajadd, a  3arem
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-MeTOANYECKass JUHUS «Uucina W BBIUMCIACHUS»  3aBepliacT
(dbopMupOBaHHE HABBIKOB HCIIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaToO
Ha YpOBHE OCHOBHOTI'O 00IIero oopasoBanms. Ha ypoBHe cpemgHero oOmiero oopa3oBaHus
0co00¢ BHHMaHHE YACNIICTCS (POPMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHHM,
BKJTIOYAIONINX B CeOsl MCITOJIb30BAHUE PA3IMIHBIX (OPM 3alUCH YUCIIA, YMECHUE JeaTh
MIPUKUKY, BBITOJHATH MPUOJIMKEHHBIC BBIYUCIICHHS, OIICHUBATh YKCIOBBIC BBIPAKCHUS,
paboTaTh ¢ MaTEMAaTHYECKUMH KOHCTAaHTaMH. 3HAKOMBbIC OOYYAOIIMMCS MHOXKECTBA
HATYpPaJIbHBIX, IEJIbIX, PANMWOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN JOTOTHSIOTCS
MHO)KECTBOM KOMIUIEKCHBIX 4YHCElI. B KaXI0M M3 3THX MHOXECTB PacCMaTPHBAIOTCS
CBOMCTBEHHBIC €My CITeIIU(PUICCKUE 3a]a9X U OTICpaIlu: JACJICHUE HAIEJI0, OICPUPOBAHUE
OCTaTKaMH Ha MHOXKECTBE IIEJIbIX 4YHCENI, O0COOble CBOWMCTBA paIMOHAIBHBIX U
UppaIMOHATIBHBIX YHCETI, apu(METHUYCCKHE OIepali, a TakKe H3BIICUCHHE KOPHS
HaTypaJIbHOH  CTENeHW HAa  MHOXKECTBE  KOMIUIGKCHBIX  4Wcen.  braromaps
MOCJICIOBATEIbHOMY — PaCIIMPEHUIO Kpyra HCIOJB3YEMBIX YHCEI M  3HAKOMCTBY
C BO3SMOXKHOCTSIMA HMX TPUMCHCHHS IS PCEIICHHUS Pa3InIHbIX 3371a4  (HOpMUPYETCS
NPEJICTaBICHUE O €IMHCTBE MAaTEMATHKH KaK HAYKH M €€ PO B TIOCTPOCHUHU MOjelel
peabHOTO MUpPA, IIUPOKO UCIIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3aIusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YEeTCsl Ha NPOTSKEHUU BCEro OOyUEHHUs
Ha YpOBHE CpeAHero oOuiero oopa3oBaHusl, MOCKOIbKY B KaxaoM pasnene [IporpaMmel
NPENyCMOTPEHO pelIeHUuEe COOTBETCTBYIOUIMX 3anad. B pesynbrate oOywarouiuecs
OBJIAJICBAIOT PA3JUYHBIMA METOJAaMH PELIECHUS PALHUOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUW, HEPABEHCTB U
CUCTEM, a TakXKe 3aJay, CoJepKallux mnapamerpbl. l[lodyyeHHble yMEHHS IIUPOKO
UCTIOJIB3YIOTCS MPHU MCCIENOBAaHUU (DYHKIUN C MOMOILBIO MPOU3BOAHOM, NPU PELICHUU
NPUKIAJAHBIX 3aJlad U 3a/lad Ha HaxOXKJIE€HUWE HauOOJIbIIMX W HAWMEHbBIIUX 3HAYECHUU
bynknuu. JlanHas copep:kaTenbHas JIMHUS BKIIOYaeT B ceds Takke (HopMHpOBaHHE
YMEHUN BBIOJNHATH pacu€Thl 10 (¢opMynaMm, NpeoOdpa3oBaHUsi PpPalMOHAIbHBIX,
UPpALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKkKe BbIpaKEHUI,
CoJIep KalllMX CTENEHHU U Jiorapu@mel. biaronaps nsydeHuro airedpanyeckoro Marepuaia
MIPOUCXOJIUT JalbHEeIIee pa3BUTHE AITOPUTMUYECKOTO U A0CTPAKTHOTO MBILIJICHUS



oOydaromuxcsa, (QOpMUPYIOTCS HaBbIKM JEAYKTHUBHBIX pacCyKIeHUM, paboThl ¢
CUMBOJIbHBIMH (hOpMamu, MPEACTABICHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHIE
PaBEHCTB U HEPaBEHCTB. AnreOpa npemiaraeT dPpPeKTUBHBIC HHCTPYMEHTHI JIsl PEIICHUS
MIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3aJa4, HArisHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S13bIKa HAYKH.

ConepkatenbHO-MeTOANYecKast JTUHUSA «DYHKIIUU U TpapuKu» TECHO TIEPEIUICTAeTCS C
JPYTMUMHM JIMHUSAMHU y4eOHOTO Kypca, TOCKOJIBKY B KaKOM-TO CMbICIIE 3aJaéT
MOCJIEIOBATEIbHOCTh M3y4YeHUsi Marepuaina. l3ydeHue CTENeHHOM, I[OoKa3aTelbHOMH,
gorapuMUYECKOH W TPUTOHOMETPUYECKUX GYHKIMHA, HUX CBOMCTB H TpaduKoOB,
UCTIONIb30BaHUEe (YHKIMA JJIs pEeIieHHs] 3a7ad W3 JPYruX YYeOHBIX TPEIMETOB U
peabHOM JKM3HHM TECHO CBS3aHO KaK C MaTEMaTHYECKHUM aHAJIU30M, TaK M C PEIICHUEM
ypaBHEHHM W HepaBeHCTB. [Ipu 3ToM Oojblioe BHUMaHUE yAEIsIeTCsS (OPMHUPOBAHUIO
YMEHUSI BBIpaXaTh (HOPMyJTaMH 3aBUCHMOCTH MEXKIY pPa3IUYHBIMA BEIUYHMHAMH,
UCCJIeAoBaTh IIONyYeHHbICe (YHKIMU, CTpOUTh uX Trpaduku. Marepuan dTou
COJIEp)KaTEIbHONW JIMHUU HAaleJIeH Ha pa3BUTHE YMEHHUM W HABBIKOB, IMO3BOJISIIOLIMX
BBIpaXkKaTh 3aBHCUMOCTH MEXAYy BEIWYMHAMH B pa3IUndHON ¢dopMe: aHaTUTHISCKOM,
rpaduyeckoi U cioBecHO. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO
MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3aIH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxartenbHast JuHus  «Havama  MareMaTWdyeckoro  aHajiv3a»  MO3BOJIAET
CYLIECTBEHHO PACIIMPUTH KpPyr KaK MaTEeMaTHYECKUX, TaK W MPUKIAAHBIX 3aJ]ad,
JOCTYITHBIX OOYYarOMIMMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTH rpaduKu
CJIOKHBIX (YHKIIMH, ONpeneisiTh UX HAauOOJbIINE U HAUMEHbLINE 3HAYCHMsI, BBIUUCIIATD
wiomaan GuUryp u o0bEMBbI TeN, HaXOJIUTh CKOPOCTH U YCKOpPEHHs mpoueccoB. JlaHHas
coJiep>KaTeNibHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH NMOCTPOEHHUS MaTeMaTUYECKHUX
MOJIENIEH peaIbHBIX CUTYyAalUi, IO3BOJISIET HAXOAUTh HAWIy4lllee PEIICHUE B IPUKIAJIHbIX,
B TOM YHCIE COLMAIbHO-D)KOHOMHYECKMX, 3aJadax. 3JHAKOMCTBO C OCHOBaMU
MaTEeMaTUYECKOTO aHaju3a CIOCOOCTBYET pa3BUTHIO abcTpakTHOro, (hopMaiabHO-
JIOTUYECKOTO W KPEATUBHOI'O MBILIUICHUS, (OPMUPOBAHUIO YMEHHUWA pacro3HaBATh
MPOSIBJICHHS 3aKOHOB MaTEMAaTUKU B HAyKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT
O BBLIAIOIINXCS pe3ysIbTaTax, NOJIYyUYEHHBIX B XO€ Pa3BUTHUS MAaTEMATUKH KaK HayKu, U 00
UX aBTOpax.

ConepxarenbHo-MeToiuueckass JuHUs «MHOXKeCTBa U JIOTMKA» BKIIOYaeT B ce0s
AJIEMEHTBl TEOPUM MHOYKECTB MU MATEMATUYECKOM JIOTHKH. T€OpEeTHUKO-MHOKECTBEHHBIE
MPEICTABJICHUSI TPOHU3BIBAIOT BECh KYpC IIKOJbHOM MATEMaTUKU W MPEIIararor
HanOoJiee YHUBEPCAIbHBIM S3BIK, OOBEHUHSIONIMI BCE pa3deibl MaTeMaTUKH W e
MIPUJIOKEHU I, OHHM CBA3BIBAIOT Pa3HbIE MATEMATUUECKHUE JUCIHUILIMHBI U UX MTPUIOKEHHS B
ennHoe 1enoe. IlosTomMy BaXHO JaTh BO3MOXKHOCTH OOydaromeMycsl IOHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHON MATEMAaTHMKH M HCIIOJIb30BaTh €ro IS
BBIPAKECHUSI CBOMX MBICIEH. J[pyruM BaXKHbIM NPU3HAKOM MAaTEMAaTUKU KaK HAYKH CIEAYET
MPU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHWUN M CIIEJOBAaHUE OMPEACIEHHBIM
npaBuUjaM IIOCTPOECHMS J10KA3aTeNbCTB. 3HAKOMCTBO C D3JIEMEHTAMM MaTE€MaTH4eCKOU
JIOTUKH CTIOCOOCTBYET Pa3BUTHIO JIOTHYCCKOTO MBITUICHUS 00 YJAIOIINXCS, TIO3BOJISIET UM



CTPOUTL CBOHM DPACCYXKIACHUA Ha OCHOBC JIOTUYCCKUX IIPaABUJI, q)OpMI/IpyeT HaBBIKHN
KPUTUYCCKOI'O MBIIIIJICHUS.

B yuebHOM Kypce «AnredOpa W Hadajga MaTEeMAaTHUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICIIMPOBAHMS, KOTOPbIE TPHU3BaHBI CIIOCOOCTBOBATH
(GhOpMHUPOBAHUIO HABBIKOB MTOCTPOSHHUS MOJIEIICH peabHbIX CUTYAIIU, UCCICTOBAHMS ITHX
MoJieJiel C MOMOINBIO ammapara aiaredpbl 1 MaTeMaTHUeCKOro aHaju3a, WHTEPIpEeTaluu
MIOJTYYCHHBIX PE3YJIbTaTOB. Takue 3a/laHus BIUICTCHBI B KQXKIBIH U3 Pa3AeiioB MPOTrPaMMBlI,
MOCKOJIbKY BECh MaTepHal Y4eOHOro Kypca IIHPOKO HCIONb3YeTCA IJsl pelieHus
OpUKIaAHBIX 3amad. [lpu pemieHun peanbHbIX NPAKTUYECKUX 3a]ad  00ydaroluecs
pa3BUBAIOT HAOIIOIATEIBHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpobiieMy. JlesTensHOCTh 10
(GOpMHPOBAHUIO HABBIKOB PEIICHHUS NPHUKIAJAHBIX 3aJad OPTaHM3yeTCs B IIPOIlecce
U3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hayaia MaTeMaTHUECKOTO aHAIIN3ay.

Ha u3yuenue yueObHOTO Kypca «Anredpa v Hadaia MaTeMaTHYEeCKOTO aHAIM32» OTBOJUTCS
272 gaca: B 10 xiacce — 136 wacoB (4 gaca B Henenro), B 11 kimacce — 136 gacoB (4 gaca B
HEJIEITIO0).

COJIEP KAHUE OBYUEHMUSI
10 KVIACC
Yuca v BbIYUCICHUSA

PannonanbHbie ynciia. OOBIKHOBEHHBIE U JECSITHYHbBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue apoou. [Ipumenenue npoOeil U MPOLIEHTOB AJIs PEIICHUS NMPUKIIATHBIX
3a71a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUWU U pEalbHON KU3HH.

HelicTBuTenbHble uncia. PalvioHanbHbIE W UppallMOHANIbHBIE 4yucia. ApudMeTudecKue
omnepauuv ¢ JACUCTBUTEIbHBIMM YHCIaMHA. MOAyNb JEUCTBUTEIBHOIO 4YHCIA U €r0
cBoiicTBa. [lpuOMM>KEHHBIE BBIYMCIECHUS, TMpaBUIa OKPYTJIEHUS, MPUKHUIKA U OIICHKA
pe3yJIbTaTa BEIYUCIICHUMN.

Crenenb ¢ uensiM nokasareneM. buaom Herotona. Mcnonb3zoBanue noaxonsmen (Ghopmsl
3aIMCH JIEHCTBUTEIBHBIX YMWCEN Ul PEIICHHs NPAKTUYECKUX 3a7a4 MU IPEACTABICHMS
JTAHHBIX.

ApupmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenb ¢ pallMOHAJbHBIM IOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIHHBIM
MOKa3aTeleM.

Jlorapudm umucna. CoiictBa sorapudma. JlecaTuunbie U HaTypaJibHbIE JOTapUpMBI.



CI/IHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YHCJIOBOI'O aApryMcCHTA. ApKCI/IHyc, APKKOCHHYC H
APKTAHTCHC YHUCJIOBOI'O apryMmcHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE  ypaBHEHUS W ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, peuieHue
HEPAaBEHCTBA.

OCHOBHbBIE METO/IbI PEUICHUS LETbIX U JPOOHO-PAIIMOHATBHBIX YPAaBHEHUM U HEPABEHCTB.
MHoOrowIieHbl OT OJHOW NMEepeMEHHOU. [[eleHne MHOro4wieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousiensl ¢ nieinsiMu koddduimenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJEPKALINX CTEIEHU U KOPHHU.

Wppanmonansupie  ypaBHeHHsA. (OCHOBHBIE METOABl PELICHHS  HUPPALHOHAIBHBIX
YPAaBHEHHUM.

[TokazatenbHbie ypaBHeHUS. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHHIA.
[IpeoOpa3zoBaHue BEIpAKEHHM, COACPIKAIIUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHHs. (OCHOBHBIE METOABl pEUICHUS JIOrapu(PpMHUUECKUX
YpPaBHEHUM.

OcHoBHbIE TpUTOHOMETpUYeckue ¢opmyisl. Ilpeobpa3zoBaHre TPUTOHOMETPUUECKUX
BBIpaXCHUU. Pelienrne TpuroHoOMETpuYECKuX ypaBHEHUN.

Pewienue cucrem JMHENHBIX ypaBHEHHWW. Marpuia CHUCTEMBbl JIMHEWHBIX YpPAaBHEHUMU.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI W CBOWMCTBA, BBIYMCIICHUE
€ro 3Ha4YCHUs, TPUMEHEHHUE ONPEACTUTEN ISl PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHHUM.
Peuienue npukiaHbIX 3a7a4 ¢ IOMOILBK CHCTEMBI JINHENHBIX ypaBHeHUU. VccnenoBanue
MMOCTPOEHHOUW MOJIENH C MTIOMOIIBIO0 MAaTPUIL U ONIPEIEIUTENEH.

[TocTpoeHnEe MaTeMaTHYECKUX MOJEIEN PEANBHOM CUTyalMy C IOMOLIBIO YPAaBHEHUU U
HEpaBeHCTB. [IprMeHeHnEe ypaBHEHU U HEPABEHCTB K PEUICHUI0O MATEMATUYECKUX 3a/1ad
W 3aJ1a4 U3 Pa3INYHbIX 00JIacTel HAYKU U PeaIbHON KU3HU.

DOyHKUUH U Tpadukn

OyHkIusA, cnocoObl 3agaHust (QyHkuu. BzaummHo oOparable ¢yHkiuu. Kommnosuunus
bynkuui. ['padux hyHKIMU. DIeMeHTapHbIe Mpeodpa3oBanus rpaduKoB PyHKITUH.

OO6nacth onpeneneHus 1 MHOXKeCTBO 3HaueHudd Gyukiuu. Hymu ¢pynkmuu. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHbIE U HeuéTHbIe GyHKUMU. [lepuonnueckue QyHKIuu.



[IpoMeXyTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl W MHHUMYMbBI  (DYHKIIHH.
HaunbGonpiee n HauMeHb11ee 3HaUeHUS QYHKLIUH HA TPOMEKYTKE.

JluneiiHas, KBagpaTHuyHas U APpOOHO-IHHENHAS (YHKIHMH. DIEMEHTaApPHOE UCCIEA0BAHUE U
MOCTPOEHUE UX IPaPUKOB.

Crenennast (yHKIUS ¢ HATypaJbHBIM M LEJIbIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.
CpolicTBa M TpaduK KOpHS N-OM CTENEeHH Kak (YHKIMM OOpaTHOM CTeneHu cC
HaTypaJbHBIM I10KA3aTEIEM.

[TokazatenbHast u gorapudmudeckas QyHKIIMHA, UX CBOWCTBA U Tpaduku. VMcnoas3oBanue
rpadukoB GYHKUUN Ul peIeHUs] ypaBHEHUIA.

Tpuronomerpuyeckass OKpPY>KHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (PYHKIUN
YUCJIOBOI'0 apryMEHTA.

O yHKIIMOHAIILHBIC 3aBUCHMMOCTH B peajbHBIX IIPOIeccax M sABICHUX. I paduku peabHBIX
3aBUCUMOCTEMH.

Havana MaTeMaTH4eCKOr0 aHaJIM3a

ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJIJaHUs MOCJIEN0BaTeILHOCTEH. MeToq MaTeMaTHYECKON
MHIYKUMA. MOHOTOHHBIE W OrPaHUYEHHBIE  MOCJenoBaTeNbHOCTH.  McTopus
BO3HMKHOBEHHS MAaTEMAaTHYECKOI0 aHAIM3a KaK aHaIM3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M TeOMETpUYECKas  MpOorpeccuu. beckoHeuyHO  yObIBaromias
reoMerpuueckas nporpeccus. CymMMa O€CKOHEUHO YOBIBAlOUIEH TIeOMETPUYECKOU
nporpeccud. JIMHEWHBIM W DKCHOHEHLIUAIbHBIM pocT. YUucino e. Popmyna CIOXKHBIX
MPOLEHTOB. VCMoOnb30BaHUE MPOrPECCUU I PELICHUSI PEAJbHBIX 3a7ay MPUKIATHOTO
Xapakrepa.

HempepoiBable (QyHKIMU U uX cBoWcTBa. Touku pas3pbiBa. ACUMNOTOTHI TpaduKOB
¢bynkuuid. CBoiicTBa (YHKIMI HENpEepbIBHBIX Ha OTpe3ke. MeToj HHTEpBAJIOB s
penieHuss HepaBeHCTB. [IpuMeHeHuE CBOMCTB HENPEPHIBHBIX (PYHKUMUA JJisI pElIeHUs
3a7a4.

ITepBast u BTOpas npousBoaHbie GyHKIUU. OnpeaeneHue, reoMeTpudecKuil U Gu3nIecKui
CMBICJI TPOU3BOAHOM. Y paBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBomnbIe meMeHTapHBIX (QyHKIWHA. [Ipon3BogHAS CYyMMBI, TPOU3BEACHUS, YACTHOTO
¥ KOMIIO3UIIUU (DYHKITHIA.

MHuoxxecTBa M JIOTUKA

MHoOeCTBO, omnepallui HaJ MHOXXECTBAaMHU U UX CBOWMCTBA. [[uarpammel Ditnepa—BeHHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOT' O amnmapara Jjisi ONMCaHUsI peabHbIX MPOLIECCOB
U SIBJICHUH, IPU PELICHUH 3a]]a4 U3 IPYTUX Yy4€OHBIX TPEAMETOB.



OHpGI[GJICHI/IG, TCOpCMaA, CBOMCTBO MAaTEMAaTHYCCKOI'O 06’I>€KTa, CIICACTBUC,
A0Ka3aTCiIbCTBO, pABHOCHUJIBHBIC YPABHCHUS.

11 KJIACC
YucJa ¥ BbIYUCJICHUA

Harypaneubie u 1enpie uyucna. [IpumeHeHWE NPU3HAKOB ACIUMOCTH IIENIBIX YHUCEN,
HauOonbIuil oommit genmutens (panee — HOJl) m HauMeHbiee oOiiee KpaTHoe (Hanee —
HOK), ocTaTkoB 1o Moyito, anropuTMa EBkina a1 penieHus 3a1ad B IENTbIX Yrciax.

Kommnekcupie uymcma. AnreOpandeckass W TpUTOHOMETpHUYeckas (OopMbI  3ammcu
KOMIUIEKCHOTO 4Huciia. ApuMeTHdecKue omnepandu ¢ KOMIUIEKCHBIMH — YHCJIaMHU.
N3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOpAMHATHOM TuiockocTu. Popmyna Myaspa.
Kopuu n-oii creneHn W3 KOMIUIEKCHOrO 4ucia. lIpruMeHeHrWe KOMIUIEKCHBIX YHCEI
TS perieHus: GU3NYecKuX U TeOMETPUYECKUX 3aj1ad.

YPaBHeHHH N HEPABCHCTBA

Cucrema u COBOKYITHOCTDb ypaBHeHI/Iﬁ M HCPABCHCTB. PaBHOCUIILHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUA. PaBHOCHIBHEIE HCPABCHCTBA.

OTOop KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TOMOIIBI0 TPUTOHOMETPUUYECKOU
OKpY>KHOCTHU. Pernienre TpuroHoMeTpruYeCKuX HEPaBEHCTB.

OcHOBHEBIE MCTOAbI pCHICHMA ITOKAa3aTCIIbHBIX U J]OFapPI(i)MI/I‘ICCKI/IX HCPaBCHCTB.
OcHOBHEBIE MCTOAbI pCHICHWA NPppallOHAJIbHBEIX HCPABCHCTB.

OCHOBHbIE ~ METONBI  pEIICHHS CHCTEM W COBOKYIIHOCTEH  pPAlMOHAJIBHBIX,
UppaIOHATBHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUUECKUX YPaBHEHHIA.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMH.

IIpruMeHeHne ypaBHEHHMM, CUCTEM M HEPABEHCTB K PELICHMI0 MATEMAaTHYECKUX 3a1ad U
3a/lay U3 Pa3IUYHbIX 00JACTEHl HAYKU M PEealbHOM KU3HH, MHTEPHIPETalrs MOJTyYeHHbBIX
pE3yJIbTATOB.

DOyHKUMH U Tpapukn

['padux xommosuiuu GyHkmmii. ['eomerpudeckrne oOpas3pl ypaBHEHHI M HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U TpadUKH.

['paduueckrie MeToAbl peUIEHUS YpPaBHEHHM W HEpaBeHCTB. [ paduueckue MeETO[bl
pelLIeHNs 3a1a4 C TapaMeTPaMH.



Ucnonb3oBanue rpadukoB (YyHKIMA I UCCIIEOBAaHUS MPOLECCOB M 3aBUCHUMOCTEM,
KOTOpbIE€ BO3HUKAIOT NPH PEHIEHUH 3a7ad U3 JAPYTUX y4EeOHBIX NPEIMETOB U PeaIbHOU
KHU3HU.

HauaJjia MaTeMaTH4Y€CKOr0 aHAJIN3a

[TpyuMeHeHne MPOU3BOIHOM K MCCIIEI0BAHUIO (PYHKIIMKA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenue HamOOJMbLIEro M HAaWMEHBIIErO0 3HAYEHUN HENnpepbIBHOM (YHKIUH Ha
OTpPE3KE.

[IpumeHneHne MPOU3BOAHOM /I HAXOXKICHHUS HAWIYYIIEro PEIICHHs B TMPHUKIATHBIX
3ajavax, A7 OMpeaeTIeHUs CKOPOCTH M YCKOPEHHS IMpoliecca, 3aJaHHOTO GOopMyIoi Uiu
rpaduxom.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. [lepBooOpa3HbIe 3JIEeMEHTApHBIX
bynkuuid. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

WuTerpain. ['eomeTprudeckuii CMBICT HHTETpajia. BeIuuciieHne onpeaenéHHOro HHTerpaia
o popmyne Herotona-Jleitoaua.

[Ipumenenne wWHTErpana IJisi HAXOXKICHUS TUIOMIANECH TUIOCKHX (Uryp U 0O0BEMOB
r€OMETPUYECKUX TEIL.

[Tpumeps! permennii nuddepeHnanbHbIX YpaBHEHUH. MaTremaTiueckoe MOIEIUpOBaHUE
pEaIbHBIX MPOLECCOB C MOMOUIBIO TU((PEepEeHIHATIBHBIX YPABHEHU.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI
1) rpaaaHCKOro BOCIIUTAHUA:

cOPMHUPOBAHHOCTh TPAXAAHCKOM TO3UIMU OOydYaromerocss Kak AakTUBHOIO U
OTBETCTBEHHOI0 YJE€HAa POCCUUCKOro oOLIecTBa, IMPEACTaBIEHHE O MaTeMaTHYeCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3NTUYHBIX CTPYKTYp, SBIECHUN, MPOLEAYpP T'Pa’kIaHCKOIO
obmiecTtBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSMU U HA3HAUCHUEM;

2) NAaTPHOTHYCCKOI'O BOCIIMTAHUA

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MATEMATUKH, LEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM
POCCHMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI, UCIOJb30BAHUE ITUX
JIOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTUAX, C(pepax SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME  JYXOBHBIX LIEHHOCTEHd POCCHUHCKOrO0  Hapoaa, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWUS, JTHUYECKOrO IIOBEJEHUS, CBA3aHHOIO C IPaKTUYECKUM
NPUMEHEHUEM JIOCTMKEHUI HAayKU W JEATEeNIbHOCThIO YYEHOI0, OCO3HAHHE JIMYHOIO
BKJIaJ1a B IOCTPOEHUE YCTOMYMBOIO OYyILIETO;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

3CTCTHMYCCKOC  OTHOIICHME K  MHPY,  BKIIOYasd  SCTCTUKY  MAaTCMaTUYCCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUICHUH, pacCyKIEHUH, BOCIHPUUMYHBOCTH K
MaTeMaTHUYECKUM acleKTaM pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uvecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMAaTHUECKUE 3HAHKS B HHTEPECax 3I0POBOTO
u 6e3onmacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO (3710pOBOE
NMUTaHWe, COATaHCUPOBAHHBIM PEXKUM 3aHATUW W OTHAbIXA, peryispHas duznueckas
aKTUBHOCTH),  (PU3MYECKOE  COBEPIICHCTBOBAHWUE  TMpPU  3aHATUSAX  CIIOPTUBHO-
037JOpPOBUTENIBHON JIESITENBHOCTBIO;

6) TPy/10BOT0 BOCIIMTAHMS :

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUS, UHTEPEC K Pa3IMuHbIM cepam
npodeccoHanbHOM NeITeIbHOCTH, CBA3aHHBIM C MATEMAaTUKON 1 €€ IPUIIOKEHUSIMU,



YMEHUE COBepIIaTh OCO3HAHHBIA BBIOOp Oyayuied mnpodeccun W Pearru30BBIBATH
COOCTBEHHbIEC KU3HEHHBIC IIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMATHYECKOMY
o0pa30oBaHMIO W CaMOOOpA30BAHHWIO HA TPOTSKEHUU BCEH IKU3HMU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a7a4 MaTEMaTUYECKOM HaNpaBIEHHOCTH;

7) IKOJIOTHY€CKOT0 BOCITUTAHMS

c()OPMHUPOBAHHOCTh JIKOJIOTMYECKOW KYyJbTYypbl, IOHMMAaHUE BIUSHUA COLHUAIBHO-
PKOHOMHMYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBHON CpEebl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa dSKOJOTMYECKHX MpoOjieM, OpUEHTalus Ha M[PUMEHEHUE
MaTEMaTUYECKUX 3HAHUU JJId pelIeHHs 3aJad B 00JacTH OKpYyKarouledl cpensl,
IUIAHUPOBAHUE TIOCTYNKOB M OLEHKHM UX BO3MOXKHBIX IOCIEACTBUM ISl OKpY’Karolen
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKH U OOIIECTBEHHOM NpPAKTHKH, MOHMMAaHHWE MaTeMaTHYEeCKOM HayKu Kak
cdepbl YelOBEUECKON AEATENbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJISl Pa3BUTHUSA
LUBUJIN3ALMY, OBJAJCHHUE SI3bIKOM MAaTEMaTUKA W MaTEMaTU4YECKOM KyJIbTYpOul Kak
CPEICTBOM  IIO3HAHMA  MHpA, TOTOBHOCTb  OCYIIECTBJIATH  INPOEKTHYHD U
UCCJIEI0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBUS
BazoBble Jijornuyeckue 1elcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTHM, OTHONICHUH MEXIY NOHATHUSAMHU, (POpPMYIHUPOBATH ONpPENETICHUs MOHITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIMKA, OCHOBAHUS JJIsI 0000IIECHUS U
CpPaBHEHMSI, KpUTEPUU MTPOBOJAUMOrO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH U NPEOOPA30BBIBATH CYXKIECHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U 00IIIHUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBS3M W MPOTUBOpPEYMsS B (akTax,
JAHHBIX, HAOJIOACHUSX U YTBEPKICHHUSX, TMpeajgaratb KPUTEPUH JUIS BBISABICHUS
3aKOHOMEPHOCTEN U POTUBOPEUN;

JIeTIaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHJYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3AKIIOYECHUN M0 aHAJIOTHH;

MMPOBOAUTE CaAMOCTOATCIbHO JOKAa3aTCIIbCTBA MATCMATHYCCKHUX YTBep)KI[eHI/Iﬁ (HpﬂMBIe n
oT HpOTI/IBHOFO), BBICTPpAMBATb ApryMCHTALWIO, IMIPUBOAUTDL IPUMEPLI U KOHTPIIPHUMCEPHI,
000CHOBBIBATHL COOCTBEHHBIE CYXKJICHHA N BBIBO/IbI,



BBIOMpaTh CHOCOO pemieHuss ydeOHOW 3amadu  (CpaBHMBATh HECKOIBKO BapHAaHTOB
pelieHusi, BIOMpaTh HanOoJiee MOAXOASAIINK C y4ETOM CaMOCTOSTEIHHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBnlie ucciienoBarejbCcKue qeiiCTBUA:

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIbCKUN UHCTPYMEHT MO3HAHUs, (POPMYIHpPOBAThH
BOIPOCHI, (PMKCUPYIOLIME MPOTUBOPEUHUE, IPOOJIEMY, YCTAHABIMBATH HCKOMOE U JTAHHOE,
(dbopMupoBaTh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHUE;

IPOBOJUTh  CaMOCTOSTEIBHO CINIAHUPOBAHHBIA  OKCIIEPUMEHT, HMCCICIOBaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTCH  MaTeMaTH4YecKOro oOObeKTa, SBJCHHS, MpoIliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy 00bEeKTaMH, SIBJICHHSMU, IPOIECCAMU;

CaMOCTOSTEIHLHO (HOPMYJIMPOBATH 0OO0OIIICHUS W BBIBOJBI 10 PE3yiIbTaTaM MPOBEIEHHOTO
HaOIIOJICHUSI, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH IIOJYUYECHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00O0IICHUIA;

IIPOrHO3HUPOBATH BO3MOXKHOC PAa3BUTHC IIPOLOCCCA, 4 TAKIKC BbIABHUI'aTh IMPCAIIOIOKCHUA O
CTr'0 Pa3BUTHHU B HOBBIX YCIIOBH:IX.

Pabora ¢ undopmanmeii:

BBISIBIISITH J€UIUTHI MH(OPMAIUY, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETAa HA BOMPOC U IS
pELICHUS 3a1a4H;

BBIOMpaTh MH(GOpPMAIMI0 W3 HUCTOYHUKOB  Pa3jIUYHbIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BUAOB U (HopM
MPE/ICTaBIICHNUS;

CTPYKTYpHpOBaTh  WH(OpMaIioo, TMpeACTaBIATh €€ B pasInyHbiX  (opmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HAA&HKHOCTh HMHGPOPMAIMM TI0 CAMOCTOSITENHHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe JelCTBUS
OO01enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIECHHUS B COOTBETCTBHM C YCJIOBHUSIMHU M LEISIMHU
O0IlIeHHsA, $ICHO, TOYHO, TPaMOTHO BBIpAXXaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MIMCbMEHHBIX TEKCTAaX, JaBaTh IOSCHEHHs IO XOIYy PEUICHMs 3aJayd, KOMMEHTHUPOBATh
MIOJIyYEHHBIN PE3YIbTAT;

B XOZIe OOCYXJEHMs 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOM TeMbl, MPOOJIEMBI,
pelraeMoi 3a/1a4u, BEICKa3bIBaTh M1, HAIIEJIEHHBIE HAa TTOUCK PELICHHS, COITOCTABIIATh



CBOM CYXXACHMSI C CYXKICHUSAMHU JAPYTUX YYaCTHUKOB JMajiora, OOHapyKUBaTh pa3jinyve u
CXOACTBO TMO3HIMH, B KOPpEeKTHOH (opme (POpMynHpoBaTh pa3HOIJACUs, CBOU
BO3PaXXKECHMUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aaud, SKCIICPUMEHTA, HMCCIICIOBAHHUSA, IMPOCKTa,
CaMOCTOSTEIbLHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C y4€TOM 3aJa4 MPE3CHTAMH U
0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBepcaJbHble YieOHbIE 1eliCTBHUSA
Camoopranusanus:

COCTaBJIATh IUIAH, QJITOPUTM pEIICHUs 3a/layd, BBIOMpPATh CIOCOO pelieHus ¢ y4€ToMm
UMEIOLIUXCS  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ YU€TOM HOBOUM UH(OPMAIIUH.

CaMOKOHTpOJIb, SMOIUOHAIBHBIN HHTE/JIEKT:

BJIAJICTh HABBIKAMU TO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUMA
U MBICIIUTEIIBHBIX TMPOIIECCOB, WX pPe3yJabTaTOB, BIAJETh CIIOCOO0AMHU CaMOMPOBEPKH,
CaMOKOHTPOJIS ITPOLECCA U PE3YIbTATA PELICHHS] MATEMATUYECKOW 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTbH IIPM PELICHHUM 3a]1a4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIM W YCJIOBHSAM, OOBSICHATH NPUUUHBI
JOCTMKEHMSI WJIM HETOCTHXKEHUSI PE3YJIbTaTOB JIEATENbHOCTH, HAXOIUTh OLIMOKY, NaBaTh
OLIEHKY NMPUOOPETEHHOMY OIBITY.

CoBMmecTHAas ACATCJIBbHOCTD:

MOHUMAaTh U MCIOJb30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUYyaIbHOW pabOThl MpHU
pelieHuu y4eOHbBIX 3a/ay, NMPUHUMATh 1IeJb COBMECTHOH NEATEIbHOCTH, IJIAHUPOBAThH
OpPraHU3allMi0 COBMECTHOW paboThl, pacHpenensTb BUAbl padOT, JOrOBapUBATHCA,
00Cy>KIaTh MPOLIECC U pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B T'PYMIIOBEIX (GopMax padoThl (0OCYXIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBD» ¥ WHBIE), BBIOJIHATH CBOIO YacTh PaOOTHI U KOOPJIUHUPOBATH CBOU JICUCTBUS C
JIPYTUMHU WICHAMH KOMaHJbI, OIEHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 1O
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIYaCTHUKAMH B3aUMOJICHCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kjacce oOyqaroniuiicss MoJIy4dUT CIEAYIOUIUE MpPEIMETHbIE
pe3ynbTaThl MO OTACIbHBIM TeMaM pabouell mporpamMMbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIu3an:



Yucaa 1 BLIYMCJIEHUS:

CBOOOJHO OMEPHUPOBATH MOHATUSAMU: PALIMOHATIBLHOE YUCII0, OECKOHEYHAs! TIepUoAIecKas
JIpoOb, MPOLEHTHI, HUPPAIMOHAIBHOE  YHCJIO, MHOXECTBAa  pPAIMOHAIBHBIX U
JENCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIHHOTO YNCTIA;

IPUMEHATH IpOOU U MPOLIEHTHI JJIs PELIEHUs] PUKIIAHBIX 3a]a4 U3 Pa3JInYHbIX OTpacien
3HAHUM U PEANIbHOM KU3HH;

NPUMEHATh NPUONMKEHHBIE BBIUMCIEHUS, MpaBUia OKPYTJEHUs, MPUKUAKY U OLEHKY
pe3yabpTara BbIYHUCICHUN;

CBOOOJIHO OIEPUPOBATh MOHIATHEM: CTENEHb C MLEJIbIM I0Ka3aTejaeM, HCIOIb30BaTh
NOIXOAILYI0 (POPMY 3aMHMCH JEUCTBUTEIBHBIX YUCEIN ISl PEHIEHUS MPAKTUYECKUX 3a1a4
Y IIPEACTABICHUS TAHHBIX;

CBOOOTHO OMIEPUPOBATH MOHATHEM: apU(METUUECKHII KOPEHb HaTYpallbHON CTENICHHU;
CBOOOTHO OMEPUPOBATH MOHSATHUEM: CTETICHDb C PAIMOHALHBIM MTOKA3aTeNeM;

CBOOOJIHO OIEpPUPOBaTh MOHATHUAMM: JIOTapU(PM UHCIIA, JAECATUYHBIE U HATypaJlbHbIE
Jorapu@msli;

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: CUHYC, KOCMHYC, TaHT€HC, KOTAHI€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH NOHATUAMHU: APKCUHYC, ApKKOCUHYC ¥ apKTaHI'€HC YHUCIIOBOI'O apryMeHTa.
YpaBHeHUS U HEPABEHCTBA:

CBO6OI[HO OIICPpHUPOBATH ITOHATHUAMM: TOXACCTBO, YpPpaBHCHHC, HCPAaBCHCTBO,
PaBHOCHIIBHBIC YPABHCHUA U YPABHCHUA-CICACTBUA, pAaBHOCHUIIBHBIC HCPABCHCTBA,

NPUMEHATh pa3JIMYHble METOAbl PEUIEHUS PAUUOHAIBHBIX U JAPOOHO-palMOHAIBHBIX
YPAaBHEHMU, IPUMEHATH METOJl HUHTEPBAJIOB JUJIsl PELIECHUsI HEPABEHCTB;

CBOOOJIHO OMNEpUPOBATH MOHATUSMU: MHOTOWIEH OT OJHON NMEpEeMEHHOI, MHOTOUIEH C
LENbIMU KO3 PUIIMEHTaMH, KOPHM MHOI'OWIEHA, NPUMEHATH JI€JIEHHE MHOrodYjeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3anayg;

CBOOOJIHO OMEPUPOBATH TMOHATUSAMH: CHUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpuIa,
ONPENENINUTENb MATPULBl 2 X 2 U €ro reOMETPUYECKUN CMBICI, MCIOJIb30BAaTh CBOWMCTBA
onpenenuTens 2 X 2 i BBIYMCIEHUS €ro 3HAYCHHS, MPUMEHSATH ONPEACIUTENN JJIs
pELICHUs] CHUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJEIHUPOBATh pPEaJbHbIE CUTyalud C
MOMOIIBI0 CHUCTEMbl JIMHEHHBIX YpPaBHEHUW, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MTOMOILBIO MATPUIL U ONPEIEIUTENEH, UHTEPIPETUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;



HCII0JIb30BaTh CBOMCTBA I[CﬁCTBPIﬁ C KOpHAMU JJIA Hp606p8.30BaHI/I$I BBIpa}KeHHﬁ;

BBIITOJIHATD Hp€O6paSOBaHI/I}I YUCIOBBIX BBIpa}I(CHHﬁ, coacpKamux  CTCIICHU C
palOHAJIbHBIM ITOKAa3aTCICM;

WCIIOJIb30BaTh  CBOWCTBA  JIOTapudMOB Il  MpeoOpa3oBaHus  JIOTapU(DMHUIESCKUX
BBIPAKCHUH;

CBOOOJHO  ONEpUpOBAaTh  MOHATUSIMHU:  HppalMOHANIbHBIEC,  [IOKa3aTelibHble U
norapu@mMuyeckue ypaBHEHUS, HAXOJUTh HMX PEIICHUS C TOMOIIbI0 PABHOCWIBHBIX
MIEPEXO0JI0B UJIN OCYILIECTBIISS MPOBEPKY KOPHEW;

OPUMEHATh  OCHOBHBIE  TPUIOHOMETpUYeckue  (popmynsl uisi  IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJIHO OINEpPUPOBATh TMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, NPUMEHATH
HEeoOXomuMble (OPMYNBI  JIJIT  PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPHUECKHUX
YpPaBHECHUU;

MOJACIUPOBATh PCAJIbHBIC CUTyallUM Ha S3BIKC anre6p51, COCTaBJISITb BBIPAXKCHUS,
YpaBHCHU:A, HCPABCHCTBA IIO YCIIOBHUIO 3aJaydH, HCCICAOBATH ITOCTPOCHHLIC MOIACIIN C
HCIIOJIb30OBAHUCM aIlllapara aJIFe6pBI.

DyHKIUM U rpapUuKu:

CBOOOJHO OINEpUPOBATH MOHATUSMU: (PYHKIUS, CIOCOObI 3ahaHusi (PYHKIHMH, B3aHUMHO
oOpatHble  (QyHKUMH, KOMHOO3ULMSA  (QyHKUMWA, TrpaduK  (QyHKIHMH, BBIIOJIHATH
AJIEMEHTapHbIe Tpeo0pa3zoBaHus rpapuKoB QYHKIHI;

CBOOOJIHO OIEpUPOBaTh MOHATUAMM: O0JIACTH OMNPEACNIEHHUS W MHOXKECTBO 3HAYEHH
GbyHKUMU, HYJW QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATUSAMM: UYETHbIE M HEUETHbIE (YHKLUH, MEPUOIUYECKHE
(GYHKIMH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMbl U MMUHUMYMBbI (QYHKIUH,
HauOoJblIee U HAMMEHbBIIIEE 3HaUeHUE QYHKIIUN HA TPOMEKYTKE;

CBOOOJIHO OMEPUPOBATh TMOHATUSAMU: CTENEHHAs (PYHKIMS C HATypaJIbHBIM U IEIbIM
mokasaresieM, Tpaduk CTEeneHHOW (PYHKIIMU C HATypalbHBIM M IIETBIM TOKa3aTeleM,
rpaguk KOpHS n-ol cTeneHu Kak (YHKUMKM OOpaTHOM CTeNeHH C HaTypalbHbIM
MOKa3aTeseM;

ONIEpUPOBATh TOHATHSAMU: JUHEHHAs, KBagpaTHYHAas ¥ JAPOOHO-THHEHHas (YyHKIWH,
BBITIOJIHATD JIEMEHTAPHOE UCCIIEIOBAHKUE U ITOCTPOCHUE UX TPadUKOB;

CBOOOJIHO OIEpUPOBaTh MOHATUSAMU: IMMOKA3aTeNbHAsI U JIorapupmuueckass QyHKIMH, UX
CBOICTBA U TpadUKH, UCIOIB30BATh X I'paUKU AJd pElICHHs] YPaBHEHHUI;



CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: TPUTOHOMETPUUYECKAs OKPYKHOCTb, OIPENEICHUE
TPUTOHOMETPUUYECKUX (PYHKIMH YMCIOBOI'0 apryMeHTa;UCIOb30BaTh rpa@uku QpyHKIUI
JUISL ICCJIEIOBAHMSI IIPOLIECCOB M 3aBUCUMOCTEH MPH PEIIeHUH 3a7ad U3 APYTruX y4eOHBIX
MPEIMETOB U PEAIbHOW XKU3HHU, BBIPAXKATh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMMU;

Hauana MmaTeMaTH4eCcKOro aHaJIm3a:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: apuPMeTHUYecKass U TE€OMETpHUUECKas MpOorpeccus,
OECKOHEUHO YOBIBAIOIAsi TEOMETPUIECKasi IPOrPeCCHs, TUHEHHBIN U IKCITOHEHITMATBHBIN
pocT, popMyJia CI0KHBIX MTPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCIIOJB30BAaTh NPOIPpeCCUM I PCHICHUA pCaJIbHBIX 3aaa4 IMMPHUKIIaAJHOIO XapaKTepa,

CBO6OI[HO OIICpUpPOBAThH IIOHATUAMUN.: IIOCJICA0BATCIBbHOCTD, CITOCOOBI 3aJaHus1
HOCHCﬂOBaTeHBHOCTeﬁ, MOHOTOHHBIC WM OI'PAHHMYCHHBIC IIOCJIICAOBATCIbHOCTH, ITIOHHUMATb
OCHOBBLI 3aPOKACHUA MATCMAaTHYCCKOI'O aHAJIN3d KAaK aHAJIn3a OECKOHEYHO MaJIbIX,

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: HENpPEPbIBHbIE (PYHKIUU, TOYKH pa3pbiBa rpaduka
GYHKIIUA, aCUMTITOTHI Tpaduka QyHKINH,

CBOOOJIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbiBHAsS Ha OTpPE3Ke, MPUMEHSThH
CBOMCTBa HENMPEPBIBHBIX (DYHKIIUH 1JIs pelIeHUs 3a/1aY;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMHU: INepBasi W BTOpas MPOU3BOAHbIE (DPYyHKLIHUH,
KacarenpHas K rpaduky QyHKIHHY;

BBIYUCIISITh MPOU3BOAHBIE CYMMBI, TPOU3BEAEHUSA, YACTHOTO W KOMIIO3UIIUU JIBYX
GyHKIUN, 3HATh MPOU3BOHBIC SJIEMEHTAPHBIX (YHKIIUIA;

HCIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOIHOM ISl pEIICHUS 3a/1a4.
MHosxecTBa U JIOTHKA:
CBOOOIHO ONEPUPOBATH MOHSATUSIMH: MHOYKECTBO, OIl€palliy HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaTr JJis ONUCAHUS PEAIbHBIX MPOLECCOB
U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTrUX Y4YEOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMH: OIpPENEIECHUE, TEOPEMA, YPABHEHUE-CIIE/ICTBHE,
CBOMCTBO MAaTE€MaTH4YECKOro OOBEKTa, JI0Ka3aTelIbCTBO, PABHOCWIbHBIE YPABHEHHS U
HEPaBEHCTBA.

K koHmy oOyuenuss B 11 kjacce oOyyaromuiics MOIYYUT CIEAYIONINE NPEAMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMmbl ydyeOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHaJIU3a»:



Yucaa 1 BLIYMCJIEHUS:

CBOOOJHO ONEpPUPOBATHh TMOHATUSIMU: HATypajJbHOE M 1IEJI0€ YHUCIO, MHOXECTBa
HATYypaJIbHBIX M LEIbIX YUCEN, UCIOIb30BaTh MPU3HAKU JIETUMOCTU 1enbix uucen, HO/J
u HOK nHarypanbHbIX unces s pelieHus 3a1a4, IpUMEHITh anroputM EBkinna;

CBO6OI[HO OIICPHUPOBATH ITIOHATHCM OCTATKaA IIO MOAYJIIO, 3AIIMChIBATh HATYPAJIBbHBIC YHCJIa
B PA3JIMYHBIX MO3MIINOHHBIX CUCTEMAX CHUCIICHUA,

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YMCIIO M MHOXKECTBO KOMIUIEKCHBIX
YHCell, MPEJCTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod M TPUTOHOMETPUUECKOM
dbopme, BHIMIOTHATH apuPMeTHYecKue onepaluu ¢ HUIMU U U300pakaTh Ha KOOPAMHATHOMN
IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OINEpPUPOBATh  IOHATHUSAMHU:  HMppAllMOHAJbHBIC,  IIOKa3aTelbHbIC U
jJorapu(MUYECKHEe HEPaBCHCTBA, HAXOJWUTh WX PEHICHUS C TIOMOIIBI0 PaBHOCHIBHBIX
MIEPEXO0JIOB;

OCYIIECTBJISITH OTOOpP KOPHEN NIPH PELIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOO/IHO ONEpUPOBATH TMOHITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, NPUMEHSIThH
HeoOXoaumble (OpMysbl ISl  PELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHX
HEPaBEHCTB;

CBOOOJIHO OMEPUPOBATH MOHITUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PAaBHOCHUJIBHBIE CHCTEMBI U CHUCTEMBI-CIEACTBHS, HAXOJIWUTh PELICHUS CHUCTEMBI H
COBOKYITHOCTEW pallMOHAJIbHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(HMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

pelmiaTh palMoHalbHbIE, UppalMOHAJIbHbIC, I[IOKa3aTelbHblE, JorapuGMuyecKkue u
TPUTOHOMETPHUUYECKUE YPABHEHHS M HEPABEHCTBA, COJIEPKALIME MOAYJIA U TAPAMETPBIL;

NPUMEHSTH rpaduyecKrue METObI AJIsl PEellieHHs YPaBHEHUI 1 HEPABEHCTB, a TAKXKe 3ajau
C Iapamerpamus;

MOJICIMPOBAaTh pEajbHBIE CHUTYyallMd Ha s3bIKE aureOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3a7a4, UCCIEN0BAaTh IOCTPOEHHbBIE
MOJIENIM C UCIOJIb30BAaHUEM ammapata ajareOpbl, HHTEPIPETUPOBATH IOITYYEHHBIN
pe3yJbTart.

DyHKIUM U TpaQUKu:

CTPOUTH I'papUKM KOMIO3ULUU (YHKIHUI C MOMOIIbIO 3JIEMEHTAPHOIO HUCCIEIOBAHUS U
CBOMCTB KOMITO3ULIMU JBYX (DYHKIUH;



CTPOUTh TE€OMETpUYecCKHue oO0pa3bl YpaBHEHMH UM HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIUH;
OPUMEHATH (DYHKLIHMH JIJIS1 MOJIETTUPOBAHMS U HCCIIEOBAHUS PEAIBHBIX MPOLECCOB.
Hayana MmaTeMaTH4YeCKOro aHajausa:

WCIOJIb30BaTh TMPOM3BOJHYIO Il HWCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaxoauThb HauOoJIbIIIee ¥ HAaNMEHbIIIee 3HAUCHUS (bYHKL[I/II/I HeﬂpCpBIBHOﬁ Ha OTPE3KCE,

WCIIOJIb30BaTh MPOU3BOIHYIO JIUIT HaXOXKJICHHS HAWIYUIIEro PEHICHUsS B MPHUKIAIHBIX, B
TOM YHCIIE COIMAIBHO-)KOHOMUYECKUX, 3ajadax, JUisl OINpEACNICHus CKOPOCTH |
YCKOpPEHHMsI MPOoIecca, 3aJJaHHOT0 (hOPMYIION HITH TpaduKoM;

CBOOOIHO OIEPUPOBATH MOHATHIMU: TTIEpBOOOpa3Has, ONpeAeIEHHBIN HHTErpajl, HAaXO0IUTh
MepBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIMA W BBIYUCIIATH HHTErpa 1o dhopmyre HproToHa-
JlenOnuma;

HaXOJIMTh TUTOMIAIU TIOCKUX (GUTYp U 00BEMBI TEJI C IOMOIIBIO HHTETpaJa;

UMETh MPEACTaBICHUE O MAaTEeMAaTHYECKOM MOJIETUPOBAHUM Ha TPHUMEpPE COCTaBIICHUS
nuddepeHuanbHbIX YpaBHEHUIT;

peiaTb NPUKIAAHBIC 3a/la4i, B TOM YHCJIC COINAJIbHO-3KOHOMHUYCCKOIO U (1)I/I3I/I‘IeCKOFO
XapakTepa, CpCACTBAMH MATCMATHYICCKOI'O aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
/o

HanmeHnoBaHue pas3acioB U TCM IIPOrpaMMBbl

KonnaecTBo yacoB

DneKkTpoHHbIe (IIU(PPOBHIEC)

Beero| Kourponshsie | Ipaxtiueckue | 00Pa3oBaTEIbHBIE PECYPCHI
paboThI paboThI

1 |MHOXeCcTBO OE€HCTBUTENbHBIX Yncel. MHOIOWIEHEL. 24 1

PanmonanbHbie ypaBHEeHUS U HepaBeHCTBA. CHCTEMBI

JUHEHHBIX YPaBHCHHM
2 |Oysknuu u rpaduku. CreneHHas QyHKIHS C TETBIM 12 1

nokasaresieM
3 |ApudmMernyeckuii KOpeHb N-Oi CTEIEHHU. 15 1

HppanmonaibHbIe ypaBHEHUS
4  |TlokazarenpHas pynkuus. [lokazarensubie ypaBHenus | 10 1
5 |Jlorapudmuueckas pynkius. Jlorapupmuueckue 18 1

ypaBHEHUS
6 |TpuroHomeTpuyeckue BHIPAKEHUS U yPAaBHEHUS 22 1
7 |TlocnemoBaTeNbHOCTU U MMPOTPECCUU 10 1
8 |HenpepoiBubie pynkuuu. [IpouszBognas 20 1
9 |IloBTOpenue, 0000IICHHE, CUCTEMATH3AIIUS 3HAHUMA 3

2 2

HroroBas kKoHTpoJibHasA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIACC

No HanmenoBanue pa3aeinoB U TeM IporpaMmbl KonunuectBo yacon DnekTpoHHbIe (1U(POBHIE)
n/m Bcero| Koutposbubsie | I[lpaktudeckue 00pa3oBaTeIbHBIC PECYPChI
paboThI paboThI
1 |HccnenoBanue GyHKIUN C IOMOIIIBIO 22 1
TIPOM3BOTHOMN
2 |IlepBooOpa3Has u UHTErpal 12 1
3 |I'paduku TpUTOHOMETPUUECKUX (DYHKITUH. 14 1
TpuronomerpudecKkne HepaBEHCTBA
4 |HppamumoHalibHbIC, TOKA3aTEIIbHBIC U 24 1
JorapupMUIECKHE HEPaBEHCTBA
5 |KomriekcHeie uncia 10 1
6 |HarypanbHble u menblie yncna 10 1
7 |Cuctembl pallMOHANbHBIX, UPPALIMOHATBHBIX 12 1
MOKA3aTeIbHBIX U JOTapu(MUIECKUX YpaBHEHUH
8 |3amauu c mapamerpamu 16 1
9 |IloBTOpeHue, 0000IICHUE, CUCTEMATU3ALIMS 14
3HAHUI
2 2
Htorosas koHTpoONIBbHAS paboTa
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 136 10 0




NHNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kona .
DOBEDAEMOL0 IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI
ponep o0pa3oBarTeJibHOI MPOrPaMMbI CpeIHero o0mero 0o0pa3zoBaHmsi
pe3yJbTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh MNOHATUSIMU: PAIMOHAIBHOE U JACHCTBUTEIHHOE
' YHUCJI0, OOBIKHOBEHHAS M JACCATUYHAS IPOOH, MPOIEHTHI
19 Boeinonusate apudmernueckue omnepandd ¢ paluoHAIbHBIMU U
' JNEHCTBUTEIBHBIMU YUCIAMU
13 Breinonuate npuOMmKEHHBIE BBIYMCICHHS, HWCIONB3Ys IIpaBUja
' OKPYTJICHUS, JIeTIaTh MPUKUAKY U OILIEHKY Pe3yJbTaTa BEIYMCICHUI
OnepupoBaTh TMOHSATHUAMU: CTENEHb C LENbIM IOKAa3aTeleM,
cTaHjapTHas ¢opma 3amucu JAEeHCTBUTEIBHOTO YHCIA, KOPEHb
1.4 HATypaJIbHOM CTENEHH;, UCIOJb30BaTh MOAXOAAIIYI0 (opmy
3aMUCH JEeHCTBUTEIBHBIX YUCEI JIJIsl pEIICHUS MPAKTUYECKUX 3a1a4
Y TIpE/ICTaBICHUSI TAHHBIX
OnepupoBaTh  NOHATUAMHU: CHHYC, KOCHHYC W  TaHIEHC
1.5 MIPOU3BOJILHOTO YTJIa; MCIOJIL30BaTh 3alKCh MPOU3BOJIBHOTO YIJia
gyepe3 0OpaTHhIE TPUTOHOMETPUYECKHE (PYHKITUN
2 VYpaBHEHHS U HEPABECHCTBA
OnepupoBaTh MOHATUSMH: TOXKIAECTBO, YPaBHEHHE, HEPABEHCTBO,
2.1 LEJI0€, pPallMOHAIbHOE, UPPAMOHATILHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpPaBHEHUE
29 BoinonHsaTe npeoOdpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U
' periaTh TPUrOHOMETPUYECKHE YPAaBHEHHS
Boinonusate  mpeoOpazoBaHus — HENbIX,  palMOHAIBHBIX U
2.3 HppAIMOHAIBHBIX BBIPAXKEHUN M peliaTh OCHOBHBIE THIIbI LENbIX,

pPalMOHAJIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB




Kon
NMpPoBePsSIEMOro
pe3yabTaTa

IIpoBepsieMble mpeMeTHBbIE Pe3YyJbTAThI 0CBOEHMSI OCHOBHOM
oOpa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001Iero 00pa3oBaHusd

[IpuMeHsaTP  ypaBHEHMS W HEPaBEHCTBA  JUI  PELICHHUS

2.4 MaTEeMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHBIX 00JacTel HAyKu U
pEAbHOMW )KU3HU
MonenupoBath pealbHbIE CUTyalliM Ha SI3BIKE  aireOphl,
25 COCTaBJIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO
' 3aJlauM, KMCCIENOBaTh IMOCTPOCHHBIE MOJEIH C HCIOIb30BAaHUEM
anmapara anreOpsl
3 @OyHKIUU U rpaduKu
OnepupoBaTh MOHATUAMHE: (PYHKITHS, CTIOCOOBI 3aanus (GyHKITUH,
3.1 00J1acTh OMpeNeNICHUs] 1 MHOXKECTBO 3HaYeHUH (GyHKIUH, rpaduk
(GyHKUIMH, B3aUMHO OOpaTHbIE (DYHKIIMH
30 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTh QYHKIIUU, HYJIN
' (GYHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKIMMA 71 PEIICHUS YpaBHEHUH
34 Ctpoutb M uuTaTh rpapuKd JTUHEHHOW (PYHKIWHU, KBAAPATUYHOM
' (yHKUIMH, CTENEHHON (PYHKLMHU C UEIBbIM [T0Ka3aTeNeM
Wcnonb3oBaTh rpaduku GyHKIUN 7151 UCCIAEAOBAHMS MTPOILIECCOB U
35 3aBUCUMOCTEH TP pEIICHWM 3aJad M3 JPYyrux Y4eOHBIX
' MPEIMETOB W peajbHOM JKW3HW, BBIpaXaTh (GOPMyIaMH
3aBUCUMOCTH MEXY BEIMUUHAMHU
4 Hauana Mmaremarndeckoro anajimsa
41 OnepupoBaTh NOHATHIMU: MTOCIEAOBATEILHOCTD, apupMeTHIECKas
' Y T€OMETpHUYECKasi IPOTrPECCUu
OnepupoBaTh TTOHSITUSIMH ; OCCKOHEUHO yObIBaroas
4.2 reOMETpHUECKas MPOrpeccusi, CymMMa OECKOHEYHO YOBIBAIOIICH
T€OMETPUIECKOMN MPOTrpeccuu
4.3 3agaBaTh MOCIEA0BATECILHOCTH PA3IMYHBIMH CTIOCOOAMM
4.4 Hcrnonp30BaTh CBOKMCTBA IMOCIEIOBATEIBHOCTEN U IIPOIPECCUM IS

pELIeHHs] peabHBIX 3a/1a4 IPHUKJIAJIHOIO XapaKTepa

MHoOeCTBa U JIOTHKA




Kon
NMpPoBePsSIEMOro
pe3yabTaTa

5.1

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI

oOpa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001Iero 00pa3oBaHusd
OnepupoBaTh  MOHATHSIMU:  MHOXECTBO,  OINEpalMd  Haj
MHO>KE€CTBaMU

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis

5.2 OMHCAaHUs PEaNbHBIX MPOIECCOB U SIBIICHUM, MIPU PELICHUH 3a7ad
U3 IPYrUX y4eOHBIX MPEAMETOB
53 OnepupoBaTh MNOHATHAMH: ONPEIAECICHUE, TEOpEMa, CIEACTBUE,
' JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IDOBEDIEMOLo IIpoBepsieMble npeIMeTHBIE Pe3yJbTATHI OCBOCHHS OCHOBHOI
posep o0pa3oBareJibHOI MPOrPaMMbI CpeIHero 00mero 00pa3zoBaHust
pe3yJjbTara
1 Uucna v BRIYUCIIEHUS
OnepupoBaTh  MOHATUSIMHU:  HATypaJlbHOE,  II€JI0€  YHUCJIO;
1.1 WCIIONb30BaTh MPU3HAKHA JIEIMMOCTH LEJBbIX YHUCEN, Pa3l0KECHHE
qyciia Ha IPOCThIE MHOXKUTEIH VISl PEIICHUS 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAIBHBIM MTOKA3aTEIEM
13 OnepupoBaTh TMOHATUSAMU: JOTapu(pM dYHUCHa, JACCATUYHBIE U
' HaTypaJbHBIE JTIOTapU (MBI
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHsATh CBOMCTBA CTENEHU JJI1 NPEeoOpa3oBaHUs BBIPAKEHUH,
21 OIEpUPOBATH  TMOHATUSIMU:  IOKA3aTEIbHOE  YpPaBHEHHE W
' HEPaBEHCTBO; pellaTh OCHOBHBIE THIIBI MOKA3aTEIbHBIX YPAaBHCHUHN
Y HEPABEHCTB
29 Boimonuare  mpeoOpa3oBaHus — BBIPAKEHUH,  COIEpKaIlUX

jgorapu(Mbl;  ONMEpPHPOBATh  MOHATHUSAMHU:  JIOTapuMUUIECKOE




Kon
NMpPoBePsSIEMOro
pe3yabTaTa

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI
o0pa3oBaresibHOI MPOrPaMMbI CpeIHero 001mero 00pa3zoBaHust

YpaBHEHHE UM  HEPABCHCTBO;  pEIIaTh  OCHOBHBIE  THIIbI
JorapuMUYECKUX YPaBHEHHUI 1 HEPABEHCTB

2.3

Haxomutre  pemrenus IPOCTEUIINX  TPUIOHOMETPUUECKUX
HEPABEHCTB

2.4

OnepupoBaTh IMOHATUSMU: CHCTEMA JIMHEHHBIX YpaBHEHUH U €€
pelIeHne; WCIOJIb30BaTh CHCTEMY JIMHEWHBIX YPABHEHHM A
pelieHus MpaKkTUYECKNUX 3a1a4

2.5

HaXOI[I/ITB peUICHUA HpOCTCﬁMHX CUCTCM H COBOKYHHOCTeﬁ
palrOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.6

MonenupoBarh peajibHbIE CUTyallid Ha SI3bIKE  aireopsl,
COCTaBJISITh BBIPAKEHUSA, YPABHEHHUS, HEPABEHCTBA U CHUCTEMBI IO
YCIOBHIO  33Ja4yd, MCCIEAOBATh IIOCTPOCHHBIE MOJAEIU C
MCIOJIb30BAHUEM armapara ajreopbl

@yHKIMHU U rpaduKu

3.1

OneprpoBaTh MOHATUAMU: IEpUOANYECKas (PYHKIINSA, TPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OJKCTpeMyma  (yHKLUH,
HanOosblllee ¥ HaMMEHbIlIee 3HaYCHHUS (PYHKIIMN HA MPOMEKYTKE;
UCIOJb30BaTh HUX JUIS MCCIENOBaHUS (YHKLUUHU, 3aJaHHON
rpaduxom

3.2

OnepupoBatb HNOHSTHAMU: rpaduku IIOKa3aTeNIbHOM,
gorapu(MUYECKON U TPUTOHOMETPUUECKUX (QYHKUUIA; N300paxaTh
UX Ha KOOPJHMHATHOM IUIOCKOCTH W WCIIOJIB30BaTh ISl PELICHUS
YPaBHEHUI U HEPABEHCTB

3.3

N300paxxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpapUKH JIHHEHHBIX
YPaBHEHUH M MCIOIb30BATh UX IS PELICHUS] CUCTEMbI JTMHEMHBIX
YpaBHEHUM

3.4

Wcnonb3oBaTh rpaduku GyHKIAN 7151 UCCIAEAOBAHMS MTPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX y4E€OHBIX TUCHUTUIINH

Haugana MmareMaTu4eckoro aHajiuza

4.1

OneprpoBaTh MOHATUSMH: HENpepbIBHAS (DYHKLUS, MPOU3BOAHAS
(GYHKUIMY; UCTOIB30BATh T€OMETPUUYECKUN U (PU3UYECKUN CMBICH
IIPOU3BOIHOM ISl PELLICHUS 3a/1a4




Kon

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI

NpoBepseMOro o
o0pa3oBaresibHOI MPOrPaMMbI CpeIHero 001mero 00pa3zoBaHust
pe3yJjbTaTa
42 HaxoauTh mNpou3BOJIHBIE SJIEMEHTApHBIX (DYHKIUNA, BBIUYUCIATH
' MIPOU3BOIHBIC CYMMBI, TPOU3BECHNUS, YACTHOT'O (PYHKITHI
Hcrnonb3oBaTh MPOU3ZBOAHYIO [UJISi HUCCIENOBaHUA (DPYHKIMU Ha
4.3 MOHOTOHHOCTH M JKCTPEMYMbI,  MPUMEHSTH  PE3YJIbTAThI
MCCJIEIOBAHUS K TIOCTPOCHUIO TparKoB
Hcnonp3oBaTh TPOU3BOJHYIO [IJIi  HAXOXKJICHHUS HAWIYUIIEro
4.4 pelieHuss B IPUKIAAHBIX, B TOM  YHCJIE€  COLMAJIBbHO-
HKOHOMHYECKUX, 3a/1a4ax
45 OnepupoBaTh MOHATHUSMU: TIEPBOOOPA3HAsT U UHTETpaj; MOHUMATH
' reoOMeTpUYEeCKU U (U3MUECKUIN CMBICI UHTErpaja
46 Haxonaute mepBooOpa3zHbie 3JeMEHTApHBIX (YHKIMM, BBIUYUCIATH
' uHTerpan no popmyne Hetotona — JleiOnuia
Pemares mnpuknagHbie 3amayd, B TOM YHUCJE COIMAJIBHO-
4.7 DKOHOMHUYECKOTO U  (U3MYECKOrO0  XapakTepa, CpeAcTBaMHU
MaTeMaTU4YECKOro aHaIn3a

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

1 Yucia ¥ BBIYMCIIEHUS

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

Panonanpubie yncia. OOBIKHOBEHHBIE W JCCSITHYHBIC NPOOU, MPOIICHTHI,
OECKOHEUHbIE TepUoauYecKue Jpodu. ApudMeruyeckue orepauuu ¢

1.1 |pauuvoHanbHBIMM YHCIAMH, NPEOOpPa30BaHUS YHUCIOBBIX BBIPAXKECHUI.
[Tpumenenne apodOell U MPOLEHTOB JI PEIICHUs MPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHON KU3HU

12 JlencTBuTENbHBIE YKcia. PanuoHanpHblE W UPPALUMOHAIBHBIE YMCIIA.

Apudpmernueckue orepanuu c JNEHCTBUTENBHBIMU YUCIIaMHU.




Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

[TpubnmkéHHbIe BHIYMCICHUS, TPABUJIa OKPYTJICHUS, TMPUKHUIKA U OIEHKA
pe3yibpTaTa BbIYMCICHUN

Crenenr ¢ 1uenbiM  nokazateneMm. Cra"maptHas ¢opma  3amucu
AercTBUTENbHOrO uKcia. Vcrnonb3oBaHue MOAXOASIICH (OpMBI 3amucH

1.3 .
NCUCTBUTENBHBIX YMCENl JUIsl pEHIeHUS TNPAKTUYECKUX  3a7ady U
MPEACTABICHUS TaHHBIX

14 Apudmernyeckuii  KOpeHb  HaTypajdbHOM  cTemeHu. JleWcTBus ¢
' apu(pMETHUECKUMHU KOPHSAMU HATYypaJbHOM CTENEHH

15 CuHHYyC, KOCMHYC U TaHT'€HC YHCJIOBOr0 aprymMeHTa. ApKCUHYC, apKKOCUHYC,
' apKTaHT'€HC YMCIOBOrO apryMeHTa
2 | YpaBHEHHs 1 HEPABEHCTBA

2.1 | ToxnaecTBa v TOXAECTBEHHBIE MPEeOOpa3oBaHUs

29 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcHOBHBIE
' TPUTOHOMETPUUYECKHE (POPMYIIbI

23 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
' Merto1 UHTEpBAJIOB

2.4 | Pemenue 1enbIx U JpoOHO-pallMOHATIBHBIX YPABHEHHUI U HEPABEHCTB

2.5 | Pemenue uppannoHaibHBIX YPaBHEHUN U HEPABEHCTB

2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUN

97 [IpumeHeHue ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4
' W 3aJ]1a4 U3 pa3jIudHbIX 00JIACTeH HAYKH U PEAIbHOU KU3HU
3 | ®ynkuuu u rpaguku

31 OyHkuus, cnocoOwbl 3ananus QyHkuuu. ['padux dyHkuu. BzaumHO
' oOpaTHbie PYHKITMH

39 Oo6nactb onpeneneHuss ¥ MHOKECTBO 3HaueHui pynkuuu. Hynu dyHKuumu.
' [IpomexxyTkH 3HAaKONOCTOSSHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH

33 CremnenHas (pyHKIMS C HaTypaJbHBIM U IIeJbIM Moka3arenem. E€ cBolicTBa
' u rpaduk. CBoiicTBa U rpa@uK KOpHS N-OM CTENEHU

34 Tpuronomerpudeckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUYECKHUX

(GyHKUMNA YUCIIOBOTO apryMeHTa




Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

4 | Hagayia MaTeMaTU4eCKOTr0 aHaIn3a
41 [locnenoBaTenbHOCTH,  CHOCOOBI  3aJaHHUsl  TOCJEI0BATEIbHOCTEH.
' MOHOTOHHBIE MOCIE0BATEILHOCTH
Apudmernueckass W TEOMETpUYECKas  Mporpeccuu.  beckoHeuHO
yObIBaromiasi ~ reomerpudeckas — nporpeccus. Cymma  O€CKOHEYHO
4.2 |yObiBaromiet  reomerpuyeckod — mporpeccun.  Dopmyna  CIOXKHBIX
npoleHTOB. Vcnonp30BaHue MPOrpeccuu i pellieHUs pealibHbIX 3ajad
MPUKJIIAJTHOTO XapaKTepa
S5 | MHOXxecTBa U JIOTHKA
MHoOX€eCTBO, ornepaiuu HajJ MHOXecTBamu. /{narpammel Ditiepa — BenHa.
51 [IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOI'O0 —amnmapara [JJsi  ONHUCaHUs
" | peanpHBIX TIpOLIECCOB U SBJICHUMN, MPU PEUICHUH 3a7a4 U3 APYTrUX y4eOHbIX
peaMETOB
5.2 | Ompenenenue, TeopemMa, CIeICTBHUE, I0KA3aTEIbCTBO
11 KJIIACC
Ko IIpoBepsieMblil 3J1IEMEHT COAePKAHUS
1 Yucia v BEIYUCTICHUSA
1.1 Harypanbnsie u uensie ynucna. [[puzHaku 1eIMMOCTH LENbIX YUCEI
1.2 CreneHp ¢ palMOHaIBHBIM NIOKa3zareneM. CBOMCTBA CTENIEHH
1.3 Jlorapudwm uucna. JlecaTudaHbIC U HaTYpadbHbIE JJOTapU(MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHre BEIPAKEHUM, COAEPKAIINX JOTapUPMBI
29 [IpeoOpa3zoBaHre BEIPAXKEHUM, COACPIKAIINX CTEMIEHU C PALIMOHAIBHBIM
' IIOKa3aTeIeM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIC YpAaBHEHUS U HEPABEHCTBA




IIpoBepsieMbli 3JIEMEHT COMAEPKAHUS

Kona
2.5 Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA
26 Cucrembl JIMHEHMHBIX YypaBHEHUW. PemieHue npuknagHbIX 3a1ad C
' ITOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN
2.7 CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
[IpuMeHeHne ypaBHEHUM, CHUCTEM UM HEPABEHCTB K PEIICHHIO
2.8 MaTeMaTHYECKUX 3aJad M 3aJlad W3 Pa3IMYHBbIX 00JacTel HayKu W
peanbHOM KU3HU
3 OyHKIUN U TpaduKu
®Oynkuusa. [lepuognueckue QyHkumuu. [IpoMekyTKM MOHOTOHHOCTH
3.1 ¢yHkuun. MakcuMymMbl W MUHUMYMBI (QyHkiuu. HawuOonbuiee wu
HauMEeHbllIee 3HaUeHNE (PYHKIIMN Ha IPOMEKYTKE
3.2 Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IpaPUKU
33 [TokazarenbHast u JorapudmMudeckas (QyHKIIMH, WX CBOMCTBA U
' rpaduku
34 Hcnonb3oBanue rpa@ukoB (QYHKUUN JUIsl PELICHHS YpPAaBHEHUH U
' JIMHEUHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKIMM ISl KUCCIENOBAaHUS MPOLIECCOB U
3.5 3aBUCUMOCTEW, KOTOPbI€ BO3HUKAIOT NMpPHU PELICHUU 3a/1ad U3 JPYTUX
y4€OHBIX NPEAMETOB U pealbHOMN )KU3HU
4 Hayana marematnueckoro aHaauza
41 HenpepsiBuble  ¢(yHkumu. Meron  HMHTEpBalIOB Il pPELICHMS
' HEPABEHCTB
4.9 [TpousBomnast ¢yHkiuu. ['eomerpudeckuii ¥ (PU3UUECKHI CMBICTT
' MIPOU3BOIHOM
43 [IpousBoaHbIle 3M€MEHTAapHBIX (QYHKUIUNA. DopMysabl HaXOXKACHUSI
' POU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUIA
[IpumeHeHue TOpPOM3BOAHOM K  HCCIEAOBaHUIO  (PYHKIMHA  Ha
4.4 MOHOTOHHOCTb M 3KcTpeMyMmbl. HaxoxneHue HauOoOIblIero U
HaMEHbILIEro 3HaUeHUsI (PYHKIIMU HA OTPE3KE
45 [IpumeHeHue npor3BOIHON JJII HAXOXKJEHUS HAWJy4dIllero perieHus B

INPpUKIAJHBIX 3aJadax, AJId OIIPCACICHHA CKOPOCTH IIpOoHeCcCa,




Kona

3aaHHOTO (hOPMYJION WK rpad)uKoOM

IIpoBepsieMbli 3JIEMEHT COMAEPKAHUS

4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX

4.7

WuTerpan, ero reomeTpuueckuii u Gu3MUECKuii cMbIci. Berancienue
uHTerpana no gpopmyne Herotona — JleiOuuia

HNPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMA

Kon

HpOBepﬂeMLIe TpCﬁOBaHI/IH K MIPEAMETHBIM pe3yjabTaTaM

NMPOBEPSIEMOr0 OCBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl CpPeTHEr0

TpeOOBaHUA

001ero o0pasoBaHus

Bnagenne wmerogamMu J10Ka3aTENbCTB, aJTOPUTMAMHU  PEIICHUS
3amay; ymeHue (QopMyIHpoOBaTH W ONEPUPOBATH MOHSATUSIMU:
olpenieieHre, akCuoMa, TeopeMa, CICICTBUE, CBOMCTBO, MPU3HAK,
JTIOKA3aTeILCTBO, PABHOCWIbHBIE (POPMYITUPOBKH; MPUMEHATH WX,
ymeHue  (GOopMyJIMpoBaTh OOpaTHOE U TPOTHUBOIOJIIOKHOE
YTBEPXKJICHUE, TPHBOIUTH TMPUMEPHl W KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJ] MaTEeMaTHYECKON WHIYKIIUH, TPOBOIUTH
J0Ka3aTeNbHbIC PACCYXKICHUS TPU PEIICHHWH 3a7ad, OICHUBAThH
JIOTUYECKYIO TIPABHWIIBHOCTh PACCYXIACHHUI; YMEHHE OIEepUPOBAThH
MOHATUSIMU:  MHOXECTBO, TMOJIMHOXXECTBO, OMNEpalMK  HaJl
MHO)KECTBaMU; yMEHHUE UCITOJIb30BaTh TEOPETHKO-
MHOXKECTBEHHBIM ammapaTr JUisi OMUCAHUS PEeaTbHBIX IMPOIIECCOB
U SBJICHUM WM TP pEUICHWH 3a7ad, B TOM YHCJIE W3 IPYrux
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TOHATUSIMH: Tpad,
CBsI3HBIM Tpad, nepeBo, UK, Tpad HA TUIOCKOCTH; YMEHUE
3aJlaBaTh W ONHCHIBaTh Trpadbl Pa3THYHBIMH  CIIOCOOAMU;
WCIIOJIb30BaTh Tpadbl IPH PENICHUH 3aa9

YMeHue OIICPHUPOBATL IOHATHAMH: HATYPAJIbHOC YHUCIIO, LCII0C
4qucCji0, CTCICHbL C IMCJIbIM IIOKAa3aTcICM, KOPCHDb HaTypaHBHOﬁ
CTCIICHH, CTCIICHb C pPallMOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHb C
I[CﬁCTBHTGJ'II)HI)IM ITOKa3aTcCJICM, J'IOI‘apI/I(i)M quciia, CHHYC,
KOCHMHYC W TAHI'CHC ITPOMU3BOJIBHOI'O 4YHCJId, OCTATOK I10 MOJAYJIIO,
paduOHAJIBHOC YHCJIO0, HPpAOUOHAJIbHOC YHCIO, MHOXKCCTBA
HaTypaJbHbIX, LCJbIX, pallMOHAJIbHBIX, I[CﬁCTBHTGHBHBIX YHUCCII,
YMCHHUC HCIIOJIB30BATh IIPHU3HAKK AOCIIMMOCTH, HaUMEHBIITNN




Kon

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM

NMPOBEPSIEMOr0 OCBOEHHsI OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl CpeTHEr0

TpeOOBaAHUA

001ero od0pasoBaHus

oOIMil JenuTens W HaWMEHbIee oOliee KpaTHOe, alrOpUTM
EBknuma mpu permieHuHM 3a4ad; 3HAKOMCTBO C Pa3lIWYHBIMU
MNO3UIIMOHHBIMM CHUCTEMAaMM CUHCJICHHS; YMEHHE BBIIOJIHSITD
BBIYMCIICHHE 3HAYEHWH M MpeoOpa3oBaHHs BBIPAKEHHUNA CO
CTETIEHAMHU ©  JorapupmMamu, MpeoOpa3oBaHus  JAPOOHO-
palMOHANbHBIX BBIPAKEHUH; YMEHHE OINEpUPOBATH IMOHATHIMMU:

MOCJIEIOBATENHHOCTD, apudMeTHIecKas IPOTPeCCHsl,
reOMETpHUECKass  Iporpeccusi,  OSECKOHEUHO  yObIBaromias
reoMeTpuIecKas IPOrPECCHs; YMCHHE 3aJ1aBaTh

IIOCJIENOBATENBHOCTH, B TOM YMCIIE C ITOMOIIBIO PEKYPPEHTHBIX
bopMyJI; yMEHHE ONEPUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIIO,
COMpPSDKEHHBIE  KOMIUIEKCHBIE  YHMCIIa, MOIAYJIb U apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucud KOMIUIEKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpPUYECKAass U ajreOpanydeckast);
YMETh IIPOU3BOUTD apudmernyeckue NEeNCTBUA C
KOMIUJIEKCHBIMU YHUCJaMU; MPUBOAUTH MPUMEPHI HUCIIONb30BAHMS
KOMIIJIEKCHBIX YHUCEIN; ONEpPUPOBATh MOHATUSAMU: MaTpula 2X2 u
3x3, omnpenenutrenbs  MaTpULbl, T[EOMETPUUYECKUN  CMBICIH
OIPENIETNUTENS

YMeHue ornepupoBaTh MOHATUAMU: pallMOHAIbHbBIC, UPPALIUOHATIb-
HEIE, [I0Ka3aTeIIbHEIE, CTEIICHHBIE, JorapudmMudeckue,
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI,
YMEHHUE OIEPUPOBATH IOHATUSAMU: TOXKACCTBO, TOXIAECCTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHMM
U HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHWM, HEPAaBEHCTB U
CUCTEM; YMEHHUE pellaTh YpaBHEHUA, HEPABEHCTBA U CUCTEMBI C
IIOMOIIBK  pa3JIMYHBIX  IPUEMOB;  pelmlaTb  ypaBHEHU,
HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM; IPUMEHATh YpPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIA PELICHMs MAaTeMaTUYECKUX 3aaad
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeaIbHON KU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIIHS, YETHOCTD (QYHKIIHH,
HNEPUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOH-
HOCTb  (PYHKUUH, OIKCTpEMyM (QYHKIMH, HauOoJbplIee W
HanMeHblllee 3HaueHUsl (PYHKIUU HA TMPOMEXKYTKE, HEIpPEephIBHAS
byHKUMA, acUMOTOTHI rpaduka GYHKUWM, TepBas U BTOpas
NpOU3BOAHAS (PYHKIIMH, T€OMETPUUYECKUNA U (PUINUECKUN CMBICH
IPOU3BOJHOMN, IEPBOOOpaA3Hast, ONPEAEIEHHbIN UHTETpal; YMEHHUE
HaXOJUTh ACUMIITOTHl Tpaduka (PYHKUUU; YMEHUE BBIYHCIISATH
IIPOU3BOJIHBIE CYMMBI, NPOU3BEAEHUS, YaCTHOTO M KOMIIO3ULIUH




Kon

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM

NMPOBEPSIEMOr0 OCBOEHHsI OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl CpeTHEr0

TpeOOBaAHUA

001ero od0pasoBaHus

(GyHKIMM, HaXOAWTh YypaBHEHHE KacaTelbHOM K rpaduky
GyHKUMY; yYMEHHE HaxXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMI;  yMEHHME  HCIONB30BAaTh  MPOU3BOAHYIO  JUIS
UCCIIEIOBAHNS (PYHKIIMM, HAXOIUTh HAaUOOJbIINE U HAaUMEHBIIINE
3HaueHus (QYHKUMUKA; CTPOUTh TpaUKd MHOIOYIEHOB C
UCIIOJIb30BAaHUEM  allapara  MaTeMAaTHYECKOro  aHaJIMu3a;
OPUMEHATh MPOM3BOAHYIO JUISl  HAXOXKIEHUS  HAWIYYIIEro
pelieHusT B NPUKIAJHBIX, B TOM YHCIE COLHAIBHO-
HPKOHOMHUYECKUX M (PU3NYECKUX 3aJadax; HAXOAUTh IUIOLWAAN U
00BEMBI (UTYp C MOMOMIBIO HMHTErpaya; MPUBOAUTH MPUMEPHI
MaTEeMaTUYECKOT O MOJIETTUPOBAHUS C MOMOIIIBIO
nubdepeHnnanbHbIX ypaBHEHUN

YMenue omnepupoBaTh MOHATHSAMH: Tpaduk (GYHKIUH, OOpaTHas
byHKIuUsA, KoMmo3unusa — QyHKUMA, JMHEHHas — QyHKIU,
KBajpaThuyHas (QYHKIUS, palydoOHalbHAs (YHKIWS, CTETICHHAS
byHKIIHS, TPUTOHOMETPUUYECKHUE byHKIINY, oOpaTHbIC
TPUTOHOMETPHUUYECKUE byHKIHH, noKa3aTenbHast "
gorapupmMuyeckas  (QyHKIUMM; YMEHHE CTPOUTHh  TrpauKu
U3YYEHHBIX (GYHKIUNA, BBINOJIHATH IpeoOpa3oBaHus TpaduKoB
(GyHKUMNA, MCMONB30BaTh TpadUKW ISl U3YYEHHs] MPOLECCOB U
3aBHCUMOCTEH, TpU pEIIEeHUH 3aJad U3 JPYyrux y4deOHbIX
NPEIMETOB U 3aJa4 U3 pealbHOU KU3HU; BhIpaxaTh (HopmyiaMu
3aBHCHUMOCTH MEXIy BEIWYMHAMH; HCIOJIb30BaTh CBOICTBA H
rpaduku QyHKIMI 171 penieHust ypaBHEHUH, HEPABEHCTB U 33]1a4
C mapaMmerpamu; Hu300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH
MHOKECTBA PEUICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBbIE 3a7aul Pa3HbIX TUIOB (B TOM YUCIE
Ha MPOLEHTHI, AOJM U YacTH, HA JIBH)KEHUE, pabOTy, CTOUMOCTh
TOBapOB W YCIyr, HAJIOTH, 3aJa4d U3 00JacTH YHpaBJICHUS
JUYHBIMM UM CEMEUWHBIMM (PMHAHCAMM); COCTABIIATH BBIPAXKEHUS,
YPaBHEHU], HEPaBEHCTBA
U MX CHCTEMBI II0 YCJIOBUIO 3aJadd, MCCIEN0BAaTh IOJY4YEHHOE
pEllIeHHE U OLICHUBATh MPaBAONOAO00OHOCTh PE3YJIbTATOB; YMEHUE
MOJEIIMPOBATh pEaJbHbIC CUTYyallud Ha SA3bIKE MaTEMAaTHKU;
COCTaBJISITh BBIPAYKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 3aJadd, HCCIENOBATh IIOCTPOCHHBIC MOJCIH
C MCIIOJIb30BAHUEM armapara ajreOpbl, MHTEPIPETUPOBATh MOIY-
YEHHBIN PE3yJIbTAT

YMeHue ornepupoBaTth MOHATHSAMHU: CpeaHee apudmeTndeckoe,




Kon

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM

NMPOBEPSIEMOr0 OCBOEHHsI OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl CpeTHEr0

TpeOOBaAHUA

001ero od0pasoBaHus

MenMaHa, HauOoJbllee W HaUMEHbIIEE 3HAYEHUs, pa3Max,
JUCIEpCUsi, CTAaHJAPTHOE OTKJIOHEHHME UHUCJIOBOrO Habopa;
YMEHHE U3BJIEKATD, UHTEPIPETUPOBATH uH(pOpMaIuIo,
NpEICTaBICHHYI0 B TalnMuax, Ha JAvarpaMMax, Trpadukax,
OTPAKAIOIIYI0 CBOMCTBA pEAIBHBIX IPOLECCOB U  SBJICHUM;
OpEICTaBIsATh MH(POPMALMIO C MOMOLIBI0 TAOJIUI] U JHArPaMM;
UCCIIEN0BaTh CTaTUCTUYECKHWE JaHHbIE, B TOM YHCIE C
NPUMEHEHUEM TIpaUuecKux METOJIOB U 3JEKTPOHHBIX CPENICTB;
rpau4ecKku UCCIIeJOBaTh COBMECTHbIE HAOIIOJEHMS C TIOMOILBIO
JIiarpaMM pacCenBaHUs U JMHEWHOW pErpeccuu

YMeHue onepupoBaTh  IMOHATHSIMHU: CIYyYallHbIA  ONBIT W
Clly4ailHoe COOBbITHE, BEPOSITHOCTD CIYy4allHOTO COOBITHS; YMEHUE
BBIUMCIISITH BEPOSITHOCTh C  HCIIOIB30BaHHEM TpadUdIecKux
METOJIOB; TPUMEHSTh (DOPMYIBI CHOXKEHUS U YMHOXEHUS
BEpPOSTHOCTEW, (OpMyny TMOTHOH BEpPOATHOCTH, (HOpMYyIy
bepunymnu, koMmOuHaTOopHbIE (aKThl ¥ (GOPMYIBI;, OICHUBATH
BEPOSITHOCTU  peaJbHBIX  COOBITHI; yMEHHE ONEepUpOBaThH
MOHSTUSMU: ciyvaiiHas BEJIMYMHA, pacnpeneneHue
BEPOSITHOCTEW, MAaTEMaTHUYECKOE OXKUIAHWE, NUCIEPCUS U CTaH-
JAPTHOE OTKJIOHEHUE CIIy4ailHOW BETWYMHBI, (YHKIUU pacrpese-
JIEHUS U IUIOTHOCTU PaBHOMEPHOI0, MOKA3aTeIbHOIO U HOpMAJlb-
HOTO  paclpeleieHuid; yYMEHUE  HCMOJb30BaTh  CBOMCTBA
W3YYEHHBIX paclpeleleHui Uisl pelleHus 3a7a4d; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJBIINX YHCET, METOJbl BHIOOPOYHBIX
UCCJIEIOBaHUI; YMEHHE PHUBOJIUTH MPUMEPHI MPOSBICHHS 3aKOHA
OONBIIMX 4YHCET B IMPUPOIAHBIX W OOIIECTBEHHBIX SBICHUAX;
YMEHUE ONEpUPOBATh MOHATUAMH: COUYETAHUE, IEePECTAHOBKA,
YUCJIO COYETAHUN, YHUCIO TMEpPecTaHOBOK; OWMHOM HbIOTOHA;
yMEHUE MPUMEHSATh KOMOUHATOPHBIC (DAKTHI M PACCYXKACHUS IS
pelieHHs 3a/ay; OLIEHMBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
COCTaBJIAITb  BEPOATHOCTHYKD MOJEIb U HHTEPHPETUPOBATH
MIOJIYYEHHBIN PE3YJIbTAT

YMeHHne onepupoBaTh IMOHATUSAMHU: TOYKA, MPsAMAsi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJa, IUIOCKHWA YIOJI,
JIBYTPAaHHBIM  yroJjl, TPEXTPAHHBIA YroJ, CKpELIUBAIOIIUECS
IpsIMBIC, MAPAJUICIIBHOCTh U IEPIEHAUKYJISAPHOCTh MPAMBIX H
IUIOCKOCTEH, YIroJl MEXAY MpsAMBIMH, yroJl MEXAy NpsIMOH U
IIJIOCKOCTBIO, YIOJI MEXAY INIOCKOCTSIMU, PACCTOSHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMH, PacCTOSHUE MEXKIY




Kon

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM

NMPOBEPSIEMOr0 OCBOEHHsI OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl CpeTHEr0

TpeOOBaAHUA

001ero od0pasoBaHus

IUIOCKOCTSIMM; YMEHHE HCIOJIb30BaTh NIPU PEIICHUU 3ajad
M3y4eHHbIE ()aKThl U TEOPEMBI TUIAHUMETPUHU; YMEHUE OIEHUBATh
pazmepsbl 00BEKTOB OKPY>KalOIIEro MUpA; CTPOUTH
MaTEMaTUYECKUE MOJIEIH C TTOMOIIBI0 T€OMETPUUECKUX MOHATUN
Y BEJIMYUH, PEIaTh CBSI3aHHbIC C HUMU NPAKTUYECKUE 3a1a4u
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOMAAb (UTYPHI, 00BEM
(bUTrypsl, MHOTOTPaHHUK, MPaBUILHBIM MHOTOTPAaHHUK, CCUCHHUE
MHOTOTPaHHHKA, Ky0, TapajielienuIe, Npu3Ma, TUPAMUIa,
durypa u moBEpXHOCTh BpallleHUs, IMINHIP, KOHYC, 11ap, cdepa,
wionanab cheprl, MIOMAAL MOBEPXHOCTH IMHPAMUILI, TPU3MEI,
KOHYCa, UWJIMH]IPA, 00BEM KyOa, IPSAIMOYTOJIBHOTO
napajuiefienunena, NHpaMUAbl, TPU3MBI, IWIMHApPA, KOHYCA,
mapa, pa3BEPTKA MOBEPXHOCTH, CEUEHHUS KOHyca W IWIUHAPA,
napasuiebHbIe OCH WM OCHOBAHHIO, CEUCHHE IIapa, MIOCKOCTh,
Kacaromasicss ceprl, MUIUHApPA, KOHyCa, YMEHHE CTpPOHTH
CEUCHHE MHOTOTPAHHHKA, M300pakaTh MHOTOTPAHHUKH, (UTYPHI
Y TTOBEPXHOCTH BPAIICHUS, MX CCUCHHS, B TOM YHUCIIC C IIOMOIIIBIO
ANIEKTPOHHBIX ~ CPEACTB;  yMEHHE  TPUMEHATH  CBOWCTBA
reoMeTpudeckux  (uryp, camocToATenbHO  (HOPMYIUPOBATH
OTIPECIICHUS] U3Y9aeMbIX (DUTYp, BBIIBHTATh THIIOTE3BI O CBOW-
CTBax W MpPU3HAKAX TEOMETPUUYECKUX (PUTYpP, 0OOCHOBBIBATH WIIU
OIPOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccuukamuio Guryp mo
pPa3TUYHBIM MPU3HAKAM, BBITOJHITH HEOOXOAMMBIC TOTIOTHUTEITh-
HBIC IOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSMU: JBHKEHUE B TMPOCTPAHCTBE,
napaJyielbHbId MEPEHOC, CUMMETPHUSL HA IUIOCKOCTU U B IMPOCT-
paHCTBE, TMOBOPOT, IHpeoOpazoBaHuEe 1OA00UsA, IOJOOHbBIE
(burypsl; yMeHue pacno3HaBaTh paBHbIE M MOJ0O0HBIE (PUTYPHI, B
TOM YHCJIE€ B IIPUPOJIE, MCKYCCTBE, ApPXUTEKTYPE; MCIOJIb30BATh
reOMETPUYECKNE OTHOLIEHUS MpU PEUICHUM 3a]a4; HaXOIUTh
reOMEeTpUYECKUEe BEIUYUHBI (IJTUHA, YTOJ, TUIOMIAlb, 00BEM) MIPH
pelIeHnH 3a/ady U3 JIPYrHX y4eOHBIX MPEIMETOB U U3 pealbHON
KU3HHU; YMEHUE BBIYMCIATH F€OMETPUUECKHE BEIMYMHBI (JIJIMHA,
yroi, IUIOW@Ab, OO0BEM, IUIOMAAb MOBEPXHOCTH), HCIONb3Ys
U3y4eHHbIe (OPMYJbI U METOJIb, B TOM YHCIE: IUIOAAb
MOBEPXHOCTH MHUPaMUJbl, NPU3MbI, KOHYyCa, IWJIMHAPA, IJIOLIA/Ib
cheprl; 00bEM KyOa, MNPSAMOYTOJBHOrO MapajljieNenunea,
MUPAMUJIBL, TPU3MBI, HWIMHIPA, KOHYCA, IIapa; YMEHUE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD




Kon IIpoBepsieMble TPeOOBAHUSA K MPEIMETHBIM pe3yJibTaTaM

NMPOBEPSIEMOr0 OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaAMMBI CPeIHEro
TpeOOBaAHUA 001ero od0pasoBaHus

YMeHue OIICPHUPOBATL IIOHATHUAMU: IIPAMOYIOJIbHAA CHCTCMA
KOOpAWHAT, BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWMHATLI BCKTOPA,
CyYMMa BCKTOPOB, IIPOU3BCACHHUC BCKTOPA HA YHUCJIIO, PA3JIOKCHHUC

12 BEKTOpa M0 0a3ucy, CKaJIIpHOE TMPOU3BEIECHUE, BEKTOPHOE

MMPOU3BEJICHUE, YOI MEXIYy BEKTOPaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIN u KOOPIMHATHBIN METO/I UL peuIeHust
r€OMETPUUECKHUX 3a/1a4 U 3a7a4 IPYyTrux y4eOHbBIX MPEIMETOB

13

YMeHue BbIOMpATh NOAXONAIIMNA METOA JJIA pEUICHUs 3a/lauu;
IIOHMMaHUE 3HAYMMOCTH MATEMATHUKHA B W3YYEHUU IPUPOIHBIX
1 OOLIECTBEHHBIX MPOLECCOB U SIBJICHUI; YMEHUE pacrno3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMEHHUE
IIPUBOJUTH IIPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUHCKON H
MHPOBOM MAaTEMAaTH4YECKON HAYKH

HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATUKE
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 [Yucna v BEIYUCICHUS

1.1 |HartypanbHbie u nensie ynucna. [IpusHaku JeIMMOCTH HEIbIX YHCell

19 Pammonanpabie yncia. OOBIKHOBEHHBIC U ACCATUYHBIC IPOOH, TIPOIICHTHI,
OECKOHEUYHBIE EPUOANIECKUE APOOH

13 ApudmMernyecknii KOpEeHb HATypaJbHOW  cTemeHu. JleWcTBus C
apu(pMETHICCKUMH KOPHSIMH HATYPAJIbHON CTEIICHU

14 CrerneHb ¢ 1ienbiM TokazareneM. CTeTIeHb ¢ palliOHALHBIM ITOKa3aTEIIeM.
CBolicTBa CTENICHH

15 CuHyc, KOCMHYC W TaHI€HC YHCJIOBOI'O aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC, ApKTAaHT€HC YMCJIOBOT'0 apTyMEHTA

1.6 |Jlorapudm uncna. JlecaTuunbie U HATYpaAIbHBIC JTOTAPUPMBI
JleiicTBUTENbHBIE qHClIa. Apudmernueckue orepanuu C

1.7 |neiictBuTenbHBIMEA dnciIaMu. [IpuOMmKEHHBIC BEIYHCIICHUS, TIPABIIA OK-
pYyTJIEHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa BBIYUCICHUM

1.8 [IIpeoOpa3zoBaHue BhIpaKEHUM

1.9 |KommiekcHbIe uncia

2 | YpaBHEHUS M HEPABEHCTBA
2.1 |llensie u npoOHO-paIMOHANBHBIC YPABHEHUS




Kon

IIpoBepsieMbIH 3JIEMEHT COACPKAHUS

2.2 |UppamnmoHayibHbIE YpaBHEHUS
2.3 | Tpuronomerpudeckie ypaBHEHUS
2.4 |IlokazaTenbHbIC U JOTAPUPMUIECKHUE YPABHEHUS
2.5 |llensie u 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 |UppammoHaibHbIe HEPABEHCTBA
2.7 |Iloka3zaTenbHble U JorapupMUUECKUE HEPABEHCTBA
2.8 | Tpuronomerpuieckne HepaBEeHCTBA
2.9 |[Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 |Marpuiia cuctembl JUHEHHBIX ypaBHEeHUI. Onpe1eInTeNlb MAaTPHULIbI
3 | Dynkuuu u rpaduku
@OyHkius, cnocodbl 3amanus GyHknuua. ['padux ¢ysknuu. BanmHo
3.1 |oOpatubie ¢yHkiuu. YErHple u Heu€rHble (yHkiuu. [lepuomuueckue
byHKIIMN
O6nactp omnpeneneHUss M MHOXKECTBO 3HaueHud ¢yHkuuu. Hynum
3.0 ¢bynkuuu. [IpomexxyTku 3HaKONOCTOsSIHCTBA. [IpOMeKyTKH MOHOTOHHOCTH
¢yHkuuu. MakcuMyMbl ¥ MUHUMYMBbI (yHKuuu. HaunOonblnee u Hawu-
MeHbIIIee 3HaueHue QYHKIUN Ha TPOMEKYTKE
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PABOYASA INTPOI'PAMMA YYEBHOI'O KYPCA

«I'eometpus» B 10-11 KIIACCAX

HHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus siBIsieTCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs, TaK Kak oOecreuyrBaeT BO3MOXXHOCTb W3Y4YEHUS JUCHUTUIMH
€CTECTBEHHO-HAYYHOM HAIMPABICHHOCTH W IMPEIMETOB T'yYMAaHUTAPHOI'O IMKJIA.
[TockonbKy  JOrmueckoe  MbIIUIeHHE,  (QopMuUpyeMoe TNpU  HU3yUYEHUU
00y4YaromMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MIOCTPOEHUU LIETIOYKH JIOTHUYECKUX YTBEPKICHUU NPU PEIIEHUH T€OMETPUUYECKHUX
3a7a4, YMEHHME BBIJBUTaTh M OINPOBEPraTh TUMOTE3bl HEMOCPEICTBEHHO
WCIIOJIb3YIOTCSL MPU PEUICHUHU 337a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH
dbuznueckux 3amay.

[lens ocBOEHUs TIporpaMmMbl yaeOHOT0 Kypcea «I'eoMeTpus» Ha yriayoJEHHOM
YpOBHE — pPa3BUTUE HWHIUBUAYAIbHBIX CIIOCOOHOCTEH oOOydYaroumuxcs Mpu
M3YYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON obacth «MaTemaTuka u
uHpopMaThkKa»  depe3  OOeCleYeHHE  BO3MOXXHOCTH  NpHOOpeTeHHs U
UCIIOJIb30BaHUsl Oojee TIyOOKMX T€OMETPUYECKMX 3HAHUW U JEHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPodheCCHOHATHHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHUKH.

[IpuopuTeTHBIMM 3alayaMy Kypca TE€OMETPUU Ha YIIIYyOJIEHHOM YpOBHE,
PacCIIMPSIONIMMH U YCUJIMBAIOLIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCSL:

paclIMpeHne NpeacTaBiIeHUus O TEOMETPUM KAaK 4acTU MHUPOBOM KYJIBTYPBI U
(dbopMHUpOBaHUE OCO3ZHAHUS B3aUMOCBSI3H T€OMETPUH C OKPY>KAIOIIUM MHUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEUIIMX MAaTE€MaTHUYECKHX MOJENAX, IO3BOJSIOIIUX OINHUCHIBATH W U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MAPA, 3HAHWE MIOHATUMHOIO amIapara 1o pa3aerny
«CtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

dbopmupoBaHue YMEHUS BIIAJIETh OCHOBHBIMU MOHATUAMU 0
IPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHUE UX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbI U HAXOJUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHUpoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJIEISAX U B pealbHOM
MHUpPE€ MHOTOTPAaHHMKHM M TeJla BpalICHUs, KOHCTPYHUPOBATH T'€OMETPUUECKHUE
MOJIEIIH;



dbopMupoBaHrUe MOHMMAHUS BO3MOXKHOCTU aKCHMOMATHYECKOI'O0 MOCTPOSHUS
MaTEMaTUYECKUX Teopuid, (popMUpOBaHHE TOHWMAHUS PO AKCUOMATHUKH TPU
IIPOBEAECHUHU PACCYKIACHUN;

dbopMupoBaHUe YMEHHS BJIaJIETh METOAAMHU JI0OKa3aTEIbCTB W alTOPUTMOB
pelieHus, yMEHUsT UX NPUMEHATb, MPOBOAUTH JIOKAa3aTEIbHBIE PACCYXICHUS B
XOJI€ pEUIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33]]a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHrue TPEACTaBICHUS O HEOOXOAUMOCTH  JIOKa3aTeIhCTB  IpH
000CHOBAaHMY MAaTEMaTUYECKUX YTBEPKJICHUIN U POJIM AaKCUOMATHKHU B ITPOBEACHUU
NEAYKTUBHBIX PACCyKICHUM;

pPa3BUTHE W COBEPIICHCTBOBAHWE HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yUaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUM, KPUTUIHOCTH MBIIIJICHUSI, HHTEpEca K U3yUYCHHUIO TEOMETPHH;

dbopmupoBaHrue (PYHKIIMOHAILHOW TPaMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHUS pAaclo3HaBaTh TMPOSIBICHUS TEOMETPUUECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEHW B PEAIBbHBIX JKU3HEHHBIX CUTYalUsX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEAbHBIX CHUTYalldid, HCCIEAOBAaHHUS IOCTPOCHHBIX MOJEIEH,
VHTEPIPETALUN [OJIYYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEPKAaTEIbHBIMU JIMHUSIMU yueOHOro Kypca «l'eomerpusi» B
10-11 «maccax sBistotcs: «lIpssMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «/IBM>KEHUS B POCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHITHSIMUY», PEICBAHTHHIMA T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKAaTEIbHBIM JMHUSAM y4eOHOTO Kypca, a
dbopMupOBaHWE  JIOTHUECKMX yMEHHH  paclpenenseTrcs He TOJbKO  TI0
coJlep KaTeNIbHBIM JIMHUSM, HO M 10 Togam o0yuenus. Cojepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus DenepanbHoi paboueit
IPOrPpaMMBbl, PacHpeeNEHHBIM IO ToJaM OOYYEHHs, CTPYKTypUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpalmiaJuch  HEOJHOKpPaTHO. JTO  TO3BOJIAET  OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUAMHU U HaBbIKAMH MOCIIEIOBATENBHO U MOCTYIATENbHO, C
coOJII0ICHUEM MPUHIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONIUXCs, PACIIUPSS U YIITyOIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK M3y4EHUIO TEOMETPUH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:



co3gaTh  ycioBus g auddepeHnuanuu  00ydeHHs,  MOCTPOSHUS
WHANBUIYaTbHBIX  00pa30BaTENbHBIX MpOrpamMM, OOECIEeUUTh  YrIyOJnEéHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBISONIEH yueOHoro mpeamera «MaTeMatukay;

MOJIFOTOBUTHh OOYYAIOIIMXCS K TMPOJODKCHHIO HW3YYCHUS MATEMaTHKH C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBas NPEEMCTBEHHOCTh MEXKIY
o01uM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueGHOro kypca «leoMeTpus» Ha YIIyOIEHHOM ypOBHE
orBoauTca 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kiacce —
102 ygaca (3 yaca B HefeMIO).

COJIEPXAHUE OBYUEHUS
10 KJIACC
IIpsiMble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpuM. Touka, TmpsMas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IIOCTPOCHHHM CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHrne MNpsMbIX B NPOCTPAHCTBE: IEpECEKaroIInecs,
napajuleJIbHble M CKpemuBaromuecss npsmble. [Ipu3Haku CckpenmBaronmxcs
npsaMbIX. [lapamienbHOCTh MPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MapalieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD ITPAMON
U 1iockocTd. IlapaniensHoe M LIEHTpalbHOE IMPOEKTHUPOBAHUE, HU300paKeHUE
¢uryp. OCHOBHbIE CBOICTBa MHapajuIeIbHOIO NpPOeKTHpoBaHud. W3o0pakenue
Guryp B mapajyuieabHONW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXAYy NPSAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapajuieibHbIe
IIJIOCKOCTH, CBOMCTBa HapaljIeJIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpadJlp, NapajuleienuIie],
IIOCTPOCHUE CEYCHUM.

[TepnieHAUKYJISIPHOCTh MPSIMOM U TIJIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSIMbIE B
IIPOCTPAHCTBE, IIPSMBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOK
MEPICHANKYIAPHON IJIOCKOCTH. OpTtoronaibHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  MNpOeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[lepnieHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
II0cKocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.



VYrael B IPOCTPAHCTBE: Yrojd MEXKIY NPSMOM U IJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JINHEMHBIA yTOJl IBYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PAHHBIC YTJIbI.
CBoiicTBa IUIOCKHMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB W CHUHYCOB JUJIA
TPEXTPAHHOIO YyIJIa.

MHororpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yroapHas
npu3Ma, npsaMas U HaKJIOHHasl IpU3Mbl, OOKOBasi M MOJHAs IOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, nOpsAMOYIOJBHBIA — NApajuIeNENuIe] W €ro  CBOWMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpancTBeHHass Teopema Ilugaropa. Ilupamupa: n-yronpHas mnUpamuaa,
npaBuibHasT U yced€HHas nupamuabl. CBoiictBa pébep M OOKOBBIX TIpaHeil
NpaBWIbHOW NHUpamuzbl. lIpaBUiabHBIE MHOTOIpaHHUKH: NpaBWJIbHAS IpU3Ma U
NpaBWIbHAS NUPAMHUAA, [MPABUIbHAs TPEYroJibHAs NUPAMHUIA M IPABHIBHBIN
TeTpa’ap, KyO. IlpencraBineHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNONEKAdAP U UKOCAIP.

BbruniciieHHe 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, [MaroHaiu, YIJIbL.
[Inomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMOW MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NHpPaMUIIb,
TeOpeMa O IUIOLIAAN YCEUEHHOM TUPAMUBI.

CI/IMMCTpI/ISI B IMPOCTPAHCTBC. DJIEeMEHTHI CUMMCTpUN  IIPABHIIBHBIX
MHOTI'OTPaHHHUKOB. CI/IMMeTpI/IH B IIPaBWJIBHOM MHOI'OI'PAHHUKEC. CHUMMCTPUIA
mapajuICiICuIicia, CHUMMCTPHUA IIPABUIIBHBIX IIPU3M, CHMMCTPUIA HpaBHHBHOﬁ
IMUpaMHuabI.

BekTOpbl M KOOPAMHATHI B MPOCTPAHCTBE

[loHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE M  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CI0KEHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHUE BEKTOpAa Ha
yuciio. CBOMCTBA CI0KEHMsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YUCIIO.
[lonaTHe KOMILTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwio mnapamienenunena. Teopema O pas3loKEHUWM BEKTOpa IO TPEM
HEKOMIUIaHapHBIM  BekTopam. IIpsmoyronbHas  cucrema  KOOpAHMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3b MeXAy KOOpAMHAaTaMHU BEKTOpa M
KOOpIMHATaMU TOYEK. YTOI MekAy BekTopamu. CKalspHOE IPOU3BENCHUE
BEKTOPOB.



11 KJIACC
Tena Bpamenus

[lonsiTUs: UUIMHApPUYECKAss TOBEPXHOCTh, KOHWUYECKAs TMOBEPXHOCTD,
chepuueckass TOBEPXHOCThb, oOOpasylolue TMoBepxHocTel. Tema BpalieHus:
IWIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnonoxeHue
chepbl W IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpalleHus] Ha TUIOCKOCTU. Pa3BépTka nmnuuapa U konyca. Cummerpusi cepbl u
niapa.

O0béM. OcHoBHbIE cBoHcTBa 00bEMOB Ten. Teopema 00 o00bEME
OpsMOYTOJIBHOTO Mapajuienenunena u cieactsuss u3 He€. OObEM mnpsMoi U
HAKJIOHHOM NPU3MBbI, HWIMHAPA, THpaMHUIbl U KoHyca. OOBEM mapa U MapoBOro
CerMeHTa.

KoMmOunaruu Ten BpalleHus M MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
WIMHIP, OINHCaHHas OKojJo uuinuHApa. I[lepecedenune cdepbl U mapa c
miockocThlo. Kacanuwe miapa u cdepbl miockocThio. [loHSITHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEIO
BpalleHUS.

[Inomanps MOBEPXHOCTH LMIMHJpA, KOHYca, IUiomaab chepsl U €€ vacTei.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonoousix Quryp. IlpeobpasoBanue mogoOus, romorerus. Pemenue 3agad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BpaIlleHUs: CEUEHUS [IUJIUHIpA
(mapannenbHO M MEPHEHAMKYJSIPHO OCH), CEUYEHHS KOHyca (mapajuienbHbIe
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METO/Abl TOCTPOCHUS
CEUEHUI: METOJ CIE0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IepeHoca
CEKyLIEH TIIIOCKOCTH.

BeKTOpr U KOOPpAUHATHI B IIPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu  Haj BekTopamu. BekropHoe
YMHOXX€HHE BEKTOpoB. CBOMCTBa BEKTOPHOrO yMHOXeHuA. IIpsimoyronpHas
cucTemMa KOOpaMHaT B npocTtpaHcTse. KoopaunaTel BekTopa. PasnoxeHnue BekTopa
no 6Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ MPHU PEIIEHUH TI'€OMETPUUYECKUX
3aaad.

J{BHKeHHNS B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpakeHus. JIBMIXKEHHUs] M paBEHCTBO (uryp.
OOuue cBolcTBa JBWXKEHUH. Buasl JBMWKEHUN: TapauiebHBIM TEpPEHOC,



IIEHTpaJIbHAss CUMMETPHS, 3€pKajbHas CHUMMETpPHS, ITOBOPOT BOKPYT MPSMOH.
[TpeobpazoBanus mogodus. [Ipsmas u cepa Diinepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI
1) rpa:kaancKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU 00yUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  0OIecTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IPOLIEyp TPaXTAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl W JIPYroe), yMEHHUe
B3aUMOJCHCTBOBaTh C COLMAIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) IaTPUOTHYECKOE BOCITUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KTAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKECHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHHM B JPYTrUX HAyKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKH;

3) AYXOBHO-HPaAaBCTBCHHO€ BOCIIUTAHHUE:

OCO3HAaHME JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, cOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEAECHMS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHUEM JOCTHKEHUM HayKu U JEATENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOI0 BKJIa/a B MOCTPOECHUE YCTOMYMBOIO Oy1yIIEro;

4) 3cTeTHYeCKOe BOCITUTAHME:

9CTCTUYICCKOC OTHOIICHHUEC K MHUPY, BKIKOYAA I3CTCTUKY MATEMATHYCCKUX
3aKOHOMCpHOCTeﬁ, O6’I)€KTOB, 3aJ1a4, pemeHHﬁ, paccyxcz[eHHﬁ, BOCIIPUUMYHUBOCTD
K MaTCMaTHUYCCKHUM ACIICKTaM pa3JIMYHbIX BUJ0OB UCKYCCTBA,

5) pusuyeckoe BocIUTAHUE:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
WHTEpEecax 3J10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITUU U



OTAbIXa, PEryjsipHasd q)HSquCKaH aKTI/IBHOCTB), (1)I/ISI/I‘ICCKOC COBCPIHICHCTBOBAHHC
IIPpH 3aHATHAX CHOpTI/IBHO-OBHOpOBHTeHBHOﬁ ACATCIIbHOCTBIO,

6) TpyaoBO€ BoCIIMTAHHE:

TOTOBHOCTh K TpPYAYy, OCO3HaHUE LEHHOCTU TPYIOJItO0us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENILHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOD
Oyaymeil mnpodeccun U peaau30BbIBATb COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
FOTOBHOCTh M CIIOCOOHOCTH K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TMPOTSHKCHWHM BCEW JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PELICHUH NPAKTUYECKUX 33/1a4 MAaTEMaTUYECKON HAIPABIEHHOCTH;

7) IKOJIOTHIEeCKO€ BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TMOHUMAHHE BIIUSHUS
COLIMAIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOU
Cpellbl, 0OCO3HAHUE TJI00AIBHOIO XapaKTepa dKOJOTUYECKUX MPoOiieM, OpUeHTAIUs
HAa MPUMEHEHHE MaTeMaTUYeCKMX 3HaHUWA Ui pelleHus 3agad B 00JacTh
OKPY’KaIOLIEeN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
NOCJIEACTBUM JJIS1 OKPYKAKOLIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKON HayKh Kak cdepbl YelIOBEUeCKOW eATeNbHOCTH, ATaloB €&
pa3BUTUS M 3HAYMMOCTH JJIi PAa3BUTHA LMBWIM3ALWH, OBJIAJCHHUE SA3BIKOM
MaTeMaTUKA W MaTEMaTUYECKOM KYJIbTYPOM KakK CpEICTBOM IIO3HAHUS MUPA,
FOTOBHOCTh OCYHIECTBJISATh TMPOEKTHYID M MCCIEAO0BATENBCKYIO JEATEIbHOCTD
VHJIUBUIYaJbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiiCTBUS
Bba3oBnie Jjornyeckune q1eicTBUA:

BBIABJIAITD M XapaKTEPU30BaTh CYILIECTBCHHBbIC IPU3HAKM MaTEMATHYECKHUX
OOBEKTOB, TMOHSATHI, OTHOWIEHUH MEXAY MOHATUIMH, (POPMYyIUPOBATH
OIpeNieNIeHUs] MMOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pHUKAIUY,
OCHOBaHMS 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3a;

BOCIIpUHUMATh,  (HOPMYJIHpPOBATH W  MPEOOPa30OBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIC U OTPUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;



BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUHMS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEW U IMMPOTUBOPECUHI;

ACJIaTb BbBIBOJAbBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX M
NHIAYKTUBHBIX YMOBaKqueHHﬁ, yMOSaKJHO‘-ICHI/Iﬁ IO aHaJIOI'uu,

MIPOBOJUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHUMN
(MpsiMbI€ U OT MPOTHBHOTO), BEICTPAUBATh aPTYMEHTAIUIO, TIPUBOUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BBIOMpATh CHoco0 pemieHus ydyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pElIeHMs, BbIOMpaTh Haubosee MOAXOASAIUA C  yu€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCICAOBATCIIbCKUH HMHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYHE,  MpodIiieMy,
yCTaHABIMBATh MCKOMOE W JIaHHOE, (DOpMHpOBATh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IMPOBOJAUTL CaMOCTOATCIIBHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, UCCICIOBAHUC
I10 YCTaAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro O6’I)CKTa, SABJICHH:A, IIpoOILCCCa,
BBISBJICHHIO 3aBUCUMOCTEH MCIKOY O6’b€KTaMI/I, SABJICHUAMM, ITPOLCCCAMU,

CaMOCTOSITENBHO (HOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJIBI IO pPe3yjbTaTam
OPOBEIEHHOIO  HAOJIOIEHHUs, MCCIENOBAaHUSA, OLEHHUBAThb  JOCTOBEPHOCTh
NOJTYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000ILIEHMI;

IMPOrdHo3upoBaTb BO3MOKHOC Ppa3BUTHUC IIpoLEcCa, a TaKKC BbIIBUIaTb
IMPCAITIOIOKCHUA O €0 Pa3BUTUH B HOBBIX YCJIOBHUAX.

PabGora ¢ undopmanmeii:

BBISBIISITH JeUIUTHI HHGOPMAIIMH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BONPOC U [T PELICHUS 3a1a4H;

BBIOMpaTh UHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIMIO PA3IUYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OpPMALMIO, NMPEACTABIATh €€ B pazIUW4HbIX (opMmax,
WUTIOCTPUPOBATh TpaUyuecKy;



OLICHUBATh HaJIEKHOCTh uHdOopMaIUu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIe JeldCTBHS
Oo0menue:

BOCIIPUHUMATH U ()OPMYITHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUAMH U
HEeasIMUA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOUKY 3pPEHHUS B
YCTHBIX U NMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELICHUs 3a1a4H,
KOMMEHTHUPOBATh [OJIYYECHHBIN pPE3yJIbTaT;

B XO/i€ 00CYXJI€HHUs 3aJjaBaTh BOIIPOCHI IO CYHIECTBY OOCYKIAa€MOU TEMBI,
npoOsieMbl, pemaeMoll 3aJaud, BbBICKA3bIBaThb WJIEH, HALIEJICHHbIE Ha IIOHCK
pEeLIEHUs, COIOCTABIATh CBOM CYXACHUA C CYXICHUSAMU JPYrUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jMuMe€ M CXOJCTBO MO3UILMUN, B KOPPEKTHOW (opme
(GopMynupOBaTh Pa3HOIIIACHs, CBOU BO3PAKECHUS;

IPEICTABIIATh PE3YJIbTATHl PELICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEI0BAHHU,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS € Y4YETOM 3aaay
NPE3EHTAlNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

COCTaBJIATH ILJIaH, aJTOPUTM PEILIEHUs 3aJa4i, BEIOUpATh CIIOCO0 PEUIeHUs C
y4€TOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTHPOBATh BAPUAHTHI PEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTpOJ'Ib, AMOIMOHAJIbLHBIN UHTEJJIEKT:

BIAJCTh HaBBIKAMH  IIO3HABATEIBHOW  PEIIEKCHU  KaK  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUM M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJbTaTOB, BIAJECTh
crocobamMu CaMONPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pPEIICHUS
MaTeMaTHUYECKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUM 3a]1a4H,
BHOCUTHb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaAWJICHHBIX OLIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IeJU U YCIOBUIM, OOBSICHITH PUYNHbI
JOCTHKEHUS MM HEAOCTH)KEHUS PEe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OUIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



CoBMecTHAas JACATCJIBbHOCTD.

MOHUMATh M HUCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThl TpU pemieHHH Y4YeOHBIX 3a7]ady, MNPUHUMATh IeIb COBMECTHOMU
JeSATEbHOCTH, IUIAHUPOBATh OPraHU3aIlMi0 COBMECTHOW paboThI, pacrnpeneisiTh
BUJIbI pabOT, JOroBapUBaThCs, OOCYXKAaTh MPOLIECC U Pe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHUI,
«MO3TOBBIE IITYpMBI» H UWHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPJAMHUPOBATh CBOM JCHCTBHS C JPYITMMHM 4YJIE€HAMH KOMAaHbl, OLCHUBATh
KauyecTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM, CPOPMYIHMPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

INPEJMETHBIE PE3YJIBTATBI
K xonuy 10 knacca oOyyaromuiics HayquTCs:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPUHU IPHU PEIICHUU
3aJ1a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PacCyKICHUN;

OPUMEHSATh AKCUOMBI CTEPEOMETPUM U CIEICTBHS W3 HUX MpU pEHICHUH
r€OMETPUYECKUX 3a/1aY;

KJacCU(ULIMPOBATh B3aUMHOE  pACIONOKEHUE TMPSAMBIX B  MPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MIPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH IMOHATUSMH, CBSI3AHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXIY IPSIMBIMHU B IPOCTPAHCTBE, MEXY IPSIMON U IIIOCKOCTHIO;

CBOOOJ/IHO OIEPUPOBATh MOHATUSAMU, CBA3AHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO pacIo3HaBATh OCHOBHBIE BUIbl MHOTOI'PAHHHUKOB (MpU3Ma, MUPaAMHUIA,
IPSIMOYTOJIBHBIN Napajuielienunes, Kyo);

KJIacCU(QUIMPOBATh MHOIOI'PaHHUKH, BEIOMpasi OCHOBaHUS JIJIs KiacCU(PUKAIIH;
CBOOO/IHO OMEPUPOBATh MOHATHUSMHM, CBSI3aHHBIMU C CEUEHHEM MHOTOTPaHHHUKOB
IUIOCKOCTBIO;

BBINIOJIHATh MapaJljieIbHOE, UEHTPAJIbHOE M OPTOrOHAJBHOE IPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BHIIOTHATH H300pakeHus1 (PUTYp HA MIIOCKOCTH;

CTPOUTh CEYEHUs MHOIOIPAaHHUKOB pa3JIUYHBIMM METOJAaMH, BBIIOIHATD
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAM TOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma, NUPAMHIA),
reOMETPUYECKUX TEJ C IPUMEHEHHEM (POopMyIT;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOIHO  ONEpUPOBATh  MOHATHUSAMH, COOTBETCTBYIOUIMMH  BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JEHCTBUS HAJl BEKTOPaMU;



pemaTh 3a/adyd Ha JI0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUM M HAXOXKICHHE
F€OMETPUYECKUX BEJIMYMH, TNPUMEHSAs W3BECTHBIE METOAbl IIPU PELICHUU
MaTeMaTUYECKHUX 3a/1a4 [TOBBIIIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH;
IPUMEHATh  INPOCTEUINME  NPOTpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI I[P PELICHUH CTEPEOMETPUUECKHUX 3a1a4;
U3BJIEKaTh, MpeoOpa3oOBbIBATh W  HMHTEPIPETUPOBATH  HH(DOpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKAX;

IPUMEHATh IIOJIYYEHHbIE 3HAHUS HA MPAKTHUKE: CPaBHHBATh W AHAIM3UPOBATH
peanbHble CUTyalUH, IPUMEHATb W3Y4YEHHBIE IIOHATHA B IIPOLIECCE IIOUCKA
pelieHus MaTeMaTU4eckd CchOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIHPOBATH
peanbpHbIe CUTYyallud Ha S3bIKE N€OMETPHUH, UCCIENOBATH IIOCTPOCHHBIE MOIEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHSITHI U TEOpPEM, anmnapara aaredpsbl, penaTh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEIINYNH;
UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHsS I€OMETPUM KaK COCTABHOM
4acTH (pyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHA.

K koniy 11 kiacca oOyvaromuiicss HAy4UTCS:

CBOOOJTHO  OMEpUPOBATh MOHATHUSAMH, CBSI3aHHBIMA C  IIWJIMHAPUYCCKOM,
KOHUYECKOHN M ChepruecKoil MOBEPXHOCTAMH, OOBICHITH CIIOCOOBI TTOTYICHHUS;
ONepUPOBaTh TIOHATHSIMH, CBSI3aHHBIMA C TEIIAMH BpAIICHUS: IWIHHIPOM,
KOHYCOM, chepoil u mapom;

pacno3HaBaTh Tella BpallleHus (LWIMHIP, KOHYC, cdepa U 1map) U OOBACHATH
CIOCOOBI MOIYYEHUS TEN BPALLECHUS;

KJ1acCU(UITMPOBATH B3aUMHOE PACIIONIOXKEHUE ChEephl U TIIOCKOCTH;

BBIYHCIISATh BEJTUYHMHBI 3JIEMEHTOB MHOTOIPAHHHUKOB M TN BpalEHUs, 00BEMBI U
TUTOIIA/TA TTIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHUS, TEOMETPUICCKUX TEI
C IpUMEHEeHHEM (HOpPMYIT,

CBOOOJTHO OTMIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMA TEJT BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cpepy U OMHCAHHBIA OKOJIO
cdepsl, cdepa, BIECAHHAS B MHOTOTPAHHUK WIIHA TEJIO BPAICHUS;

BBIYHCIIATh COOTHOIICHHS] MEXAYy IUIOMAASMHU TOBEPXHOCTEH U 00BEMamMu
IIOJJOOHBIX TEI;

U300paXkaTh M3y4yaemble (UIypbl, BHIIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXy, COOKY, CHHM3Y, CTPOUTH
CEUEHHMsI TeJl BpaIlCHHUS;

U3BIIEKaTh, WHTEPIPETHPOBaTH U  MpeoOpa3oBbIBATH  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexXax U
PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATD OTIEPAIMH HAJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;



pemiaTh reOMETPUYECKUE 3aJaud Ha BBIUYMCICHHUE YIJIOB MEXAY MNPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHHUM OT TOYKH JI0 IIOCKOCTH, B LIEJIOM, Ha
PUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA IIPHU PEIICHUHU;

CBOOOJHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C JBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JABM)KCHMI;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB U TE€J BpalIEHUs MpHU MapauieIbHOM
IIEPEHOCE, LEHTPAJIbHOM CHMMETPHUH, 3E€PKaJbHOM CHMMETPUH, IIPU INOBOPOTE
BOKPYT MPsIMOii, mpeoOpa3oBaHus mo00us;

CTPOUTH CEUYEHUS] MHOTOTPAaHHUKOB M TEJI BpAIICHHS: CEYEHUs IWIMHIAPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (mapajuienbHbIe
OCHOBAHMIO U MPOXO/AIIUE YePEe3 BEPUINHY), CEUEHUS Iapa;

UCIIOJIB30BAaTh METOBI IIOCTPOCHUsI CEYEHUM: METOJ CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METO/] IEPEHOCA CEKYILEN MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMeTpuueckue (PakTbl NIl pelIeHUsT CTePEeOMETPUYECKHX 3ajad,
NPEANONAraIINX HECKOJBKO IIArOB PELICHUS, €CIU YCIOBHUS IPUMEHEHHS
3aJIaHbI B IBHOW W HESIBHOU (opMe;

pemaTh 3a/adyd Ha JT0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOUIEHHN W HAXOXKICHHE
r€OMETPUYECKUX BEIUYHH;

IPUMEHATH POrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh IOJTYYEHHBIE 3HAHMS HA MPAKTUKE: CPaBHUBATh, AHAIU3UPOBATH U
OLICHUBATh pPEAIbHBIE CHUTYallUH, NPUMEHATb H3YYEHHbBIC IOHATHS, TEOPEMBI,
CBOMCTBa B MpOLECCE IMOUCKA PEIIEHUS MAaTEeMAaTHYEeCKH CQPOpPMYIHPOBAHHON
npoOJieMbl, MOJEIMPOBaTh pealbHbIE CHUTyallUd Ha S3bIKE T'€OMETpUH,
UCCIIEA0BATh NOCTPOCHHBIE MOJENH C UCIIOJIB30BAHUEM T€OMETPUUECKUX MOHATUI
U TEOpeM, ammapara ajreOpbl, pelarb MNPAaKTHYECKUE 3aJaud, CBA3aHHBIE C
HAXO0KJICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh MPEJICTAaBIEHNU 00 OCHOBHBIX 3Tallax pa3BUTUS FTEOMETPUU KaK COCTaBHOM
yacTu (pyHIaMEHTa pa3BUTHs TEXHOJIOTUI



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
No n/n HaumeHoBaHue pa3iesioB U TeM Kotpobisie MpaxTueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI pecypen
BBenenue B ctepeoMeTpuio 23 2
BsaumHoe pacmnonoxeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IPOCTPaHCTBE
[leprneHIUKYISIPHOCTH MPSIMBIX U IIOCKOCTEN o5
B IIPOCTPAHCTBE
VYTbl U pacCTOSAHUS 16
MHororpaHHuku 7
BexTopsl B mpocTpaHcTBE 12
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS 4
3HaHU 1 1
Hrorosas KOHTpoOJIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KoaunuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ KonTpoabubie IIpakTHYeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIe
padoTbI padoThI
pecypchbl
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEeHue, 06001ICHNE U CUCTEMATU3ALIMS 15 1
3HAHMHA
3 O0BEM MHOTOTPaHHHKA 17
4 Tena Bpatmenus 24
5 [Tnomaay moBepXHOCTH M 0OBEMBI KPYTIIBIX 9 1
Tel
6 JIBrokeHUs 5 1
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATHU3AIIHS 15
7 3HAHUH 5 2
HToroBast KOHTpOJIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kog . .
TR CRATD IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMBbI CPeHEro 001Iero 06pa3oBaHus
pe3yJibTaTa
7 I'eomeTpus
7.1 OnepupoBaTh MOHATHAMH: TOUYKA, MPSAMasi, IIIOCKOCTh
72 [MpuMeHsTh aKCHOMbBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IPU PELICHUH IeOMETPUYSCKHX
' 3amau
73 OnepupoBaTh MOHATHSIMH: TApaUICIFHOCTh ¥ NEPICHAUKYISIPHOCTh MPSIMBIX U
' IUIOCKOCTEH
7.4 KnaccudunupoBaTs B3aUMHOE pacTioioKeHHE TPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMHU: JBYTPaHHBI yroj, TPaHd JABYTPAHHOTO yria, pedpo
75 JIBYTPAHHOTO YTJa, JUHEHHBIA Yrojl IBYrPaHHOTO YIja, TpajycHask Mepa IBYTPaHHOTO
yria
76 OnepupoBaTh MOHATHSIMH: MHOTOIPaHHUK, BBINYKJIBIA M HEBBIIYKJIBIH MHOIOIPaHHHUK,
' 3JIEMEHTBHI MHOTOTPAHHUKA, PABMIBHBI MHOTOIPAHHUK
77 PacrniozHaBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (IHpaMuia, MPHU3Ma, MPSIMOYTOJBHBINA
' napasuienenumnes, Kyo6)
KrnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOHMpas OCHOBAaHHUS Ul KIIACCHU(HUKAIH
7.8 (BBIMYKJIBIC M HEBBIMYKJIBIC MHOTOI'DaHHUKH, NPaBUIbHbIE MHOTOI'PAaHHUKH, HPSIMBIE U
HAKJIOHHBIC TIPU3MBI, TapaJICIICITUATIC THI)
7.9 OnepupoBaTh MOHITHSIMU: CEKYILAsl INIOCKOCTbh, CEU€HHE MHOTOTPAHHHKOB
7.10 OOBSCHATH PUHIUITEI TOCTPOCHUS CCUECHIH MHOTOTPAaHHUKOB, HCTIONB3YS METO CIICIOB
711 CrpouTh CeueHUs: MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHSATH (BBIHOCHBIE) IUIOCKUE
' YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXJEHWE TEOMETPUYECKMX BEIMYMH TI0 o0pasnaM Win
aNrOpUTMaM, MPUMEHSISI H3BECTHBIC aHAJMTHYSCKUE METOJIbI TP PEIICHUH CTAaHIAPTHBIX
7.12 MaTeMaTHYEeCKHUX 3a/lad Ha BHIYUCICHUE PACCTOSHUN MEXY IByMsl TOUKAMHU, OT TOUKHU JI0
IIPSIMOH, oT TOYKHU
IO TUTOCKOCTH, MEXY CKPEIIUBAFOIIUMUCS MPSIMBIMU
713 Pemate 3amaum Ha HaxXOXJEHWE TEOMETPUYECKHX BEIMYMH TI0 oO0paslaM Win

aJiropurMaMm, NpuMEHsA U3BCCTHBIC aHAJITUTHYCCKUE METOIbI ITPU PCUHICHUN CTaHOAPTHBIX




Ko, . .
4 IIpoBepsieMble mpeaMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOI 00pa30oBaTeLHOI

NpOBEPsIeMOro
MPOrpamMMbl CpeJHero oo1uero 0opa3oBaHusA
pe3yabTara
MaTeMaTHYECKHUX 3a/a4 Ha BBIUUCICHHUE YIVIOB MEXIY CKPELIUBAIOLIMMUCS IPSMBIMH,
MEXKIy IPSMOH M TNIOCKOCTHIO, MEK/TY TIIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB
Beruncnats 06bEMBI U IIIOMAAN OBEPXHOCTEH MHOTOIPAaHHUKOB (TMpHU3Ma, MHpaMuia) ¢
7.14 IpUMEHEHHEM (OPMYJI, BBIUUCISATH COOTHOIICHHS MEXIYy IUIOMIAJSIMA IOBEPXHOCTEH,
00BEMaMH TOOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHITUSMM: CHUMMETPUSl B IPOCTPAHCTBE, LEHTP, OCb U ILUIOCKOCTb
' CHMMETpPHUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUH (DUTYpBI
716 W3Bnekats, npeoOpa3oBbIBATE U UHTEPIPETUPOBATh HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
' reOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax U PUCYHKAX
IMpumensaTes reoMmerpuueckne (akThl JUIS  PEHICHHS CTEPEOMETPHYECKHX —3ajad,
7.17 MPEeANONATaloIMX HECKOJIBKO IIAroB PEIICHMS, €CIM YCIOBHA NPHMEHEHHA 3aJaHbl B
ABHOH (hopme
718 IIpumeHsTs NpoCTEHIINE NPOrPaMMHBIE CPEACTBA U 3NEKTPOHHO-KOMMYHUKAI[IOHHBIE
' CUCTEMBI NIPH PELICHUH CTEPEOMETPUIECKUX 3a/1a
719 IlpuBoanTs mNpHUMEpHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJEC W IKH3HH,
' pacro3HaBaTh IPOSBICHHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
IIpumeHsTh MOMyYeHHbIE 3HAHHS HAa MPAKTHKE: aHAIW3UPOBATh PEabHBIC CUTYAIlMH U
IOPUMEHSATh M3YYEHHbIE IOHATUS B MPOLIECCE IOMCKA peIIeHUs MaTeMaTU4ecKu
7920 chopMyIMpPOBaHHOW MNPOOJIEMBI, MOJEIHMPOBATH pEaNbHBIE CHUTYallMd Ha S3BIKE Te€O-
' METPHH, HCCIEA0BAaTh IOCTPOCHHBIE MOJENNM C HCIOJIB30BAaHUEM TI'€OMETPUYECKHX
MOHATHA M TEOpeM, ammapara aareOpsl, peuiaTh MPakTHYECKHUE 3a]aud, CBA3AaHHbBIE C
HaXO0XACHUEM T'€OMETPUUECKUX BETMUUH
11 KJIACC
Koa o .
IDOBEDAEMOro IIpoBepsieMble NpeAMeTHBIE Pe3yIbTAThI OCBOCHHSI OCHOBHON 00pa3oBaTe/IbHOM
pPoBep NMporpaMMbl CpeiHero o001ero 00pa3oBanus
pe3yJbTaTa
6 IeomeTpus
OnepupoBaTh MNOHATHSMU: IWIMHAPUYECKas IOBEPXHOCTb, OOpa3yrolue LMINHIPUIECKOM
6.1 MOBEPXHOCTH, IWIMHAP, KOHWYECKas ITOBEPXHOCThb, 0Opasyloline KOHHYECKOHW ITOBEPXHOCTH,
KOHYC, c(heprdeckasi TOBEPXHOCTh




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM

MPOBEPSIEMOT0
NMPOrpamMMbl cpelHero 0o1ero 0opa3oBanus
pe3yabTarta

6.2 Pacrio3naBate Tena BpanieHus (HIHHIP, KOHYC, cdepa U map)

6.3 OOBACHATH CIIOCOOBI TIOTYYCHHUS TEJl BpaIlleHUs

6.4 KnaccudumumpoBaTs B3auMHOE pactioiokeHne cepsl U MI0CKOCTH

6.5 OmnepupoBaTh MOHATHAMU: IIAPOBOW CErMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CErMEHTA, [IIAPOBOM
' CJIO#, OCHOBAHHE IIAPOBOTO CJIOS, BEICOTA MIAPOBOTO CIIOS, IIAPOBOM CEKTOP

6.6 Borancnate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH TENI BpAICHUS, T'€OMETPUUECKUX Tl C
' puUMEHEHNEM (GOPMYIT

6.7 OmnepupoBaTh MOHITUSIMH: MHOTOTPaHHHUK, BIIMCAHHBIH B cepy M ONMHCAHHBIM OKOJIO c(epsl,
' cdepa, BITUCaHHAss B MHOTOTPAaHHUK WK TEJIO BPALICHUS

6.8 BBIYuchsTh COOTHOIICHUS MEXTY TUTOMASIMH TTOBEPXHOCTEH U 00bEMaMU MTOTOOHBIX TEJ

6.9 N3o6paxath nzydaempie GUTypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BrInonHATh (BEIHOCHBIC) TJIOCKHE YEPTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY,
' COOKY, CHU3Y; CTPOUTH CCUCHHUS TEI BPALICHHUS

6.11 W3Bnekatb, WHTEPIPETHPOBATh H TPEOOPA3OBHIBATE HH(POPMALUIO O MPOCTPAHCTBEHHBIX
' reoMeTpuiIecKuX (GUrypax, MpeIcTaBICHHYIO Ha YepTeKax U PUCYHKAX

6.12 [MpumensTh reomeTpudeckue (HaKThI IS PEIICHHS CTEPEOMETPUUSCKHX 3a71ad, MPE/IIoararoiiuxX
' HECKOJIBKO IIaroB PEIIeHUs, €CIIN yCIOBUS MIPUMEHEHNUS 3aJaHbl B IBHOH (hopme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEIONHATE NEWCTBHS CIIOXKCHHS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
' YHCII0, OOBSICHITH, KAKHMU CBOMCTBAMHU OHH 00J1a1ar0T

6.15 [IpuMeHATs npaBUIIO NapajUieNienune a Npy cI0KeHUH BEKTOPOB

OmnepupoBaTh MOHATHSIMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
6.16 PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YIOJN MEXIY BEKTOPaMH, CKaJSIpHOE MPOM3BEICHHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI

6.17 Haxomuth CymMMy BEKTOpOB W IPOW3BENEHHE BEKTOpAa HA YHCIO, YO MEXKIY BEKTOPaMH,
' CKaJSIPHOE IPOM3BEACHUE, PACKIAIBIBAT BEKTOP 0 IBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3anaBaTh IJIOCKOCTh YPaBHEHUEM B JEKapTOBON CHCTEME KOOPAUHAT

6.19 Pemats mpocTeiinme reoMeTpUUECKUE 3a1a4i HAa IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METO1A

6.20 Pemrats 3amaun Ha TOKA3aTEECTBO MATEMATHYECKUX OTHOIICHUH U HAXOKICHNE T€OMETPUIECKUX

BCIIMYMH 110 o6pa3uaM Wi aJirOpuTMaM, IHPUMEHASA H3BCCTHBIC MCTOJbI IIpHU PCHICHUH




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM

MPOBEPSIEMOT0
NporpamMMbI cpeHero o01ero 00pa3oBaHus
pe3yabTarta
CTaHZAPTHBIX MATEMaTHIECCKUX 3372
6.21 [IpuMeHsITh MPOCTEHINNE MPOrpaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI
' TIPH PEIICHUH CTEPEOMETPUICCKUX 321
6.22 [IpuBomuTH MpUMEpPH MaTEeMaTHYECCKUX 3aKOHOMEPHOCTEH B MPHPOAE W JKHU3HH, PACIO3HABATH
' MPOSIBJICHIE 3aKOHOB TEOMETPUHU B UCKYCCTBE
[IpuMeHsITh TOTyYeHHBIC 3HAHKUS Ha MPAKTUKE: aHAIN3UPOBATh PEAbHBIC CUTYAIMU U IPUMEHSITh
W3yYCHHBIC TMOHATHA B TMPOIECCe IIOMCKAa PEHICHHS MAaTeMaTHUeCKH C(HOPMYIHPOBaHHON
6.23 PO0OJIEMBI, MOJICIIMPOBATh PEaNIbHBIE CUTYAIMH Ha S3BbIKE TEOMETPHH, UCCIICAOBATH TOCTPOCHHBIE
MOJICTT C WCIIOJIb30BaHUEM T'€OMETPUYCCKUX IMOHATHA M TEOpEeM, ammapara aireOpbl, periaTh
MPAKTUICCKUE 3aa4H, CBSI3aHHBIC C HAXOXKICHHEM reOMETPHICCKUX BEINIUH

ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA» B 10-11 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «BeposSTHOCTP W CTaTUCTUKa» YriayOJIEHHOTO YPOBHS
SBIISICTCST  TIPOJIOJDKEHWEM MW Pa3BUTHEM OJHOMMEHHOTO yd4eOHOTO Kypca
yrayOaE€HHOTO YPOBHS HA YPOBHE CPEIHET0 O0IIero oopa3oBaHus. Y 4eOHbBIN KypC
npeIHa3HavYCH I OPMUPOBAHUS Y OOYUAIOIINXCS CTATUCTUICCKON KYJIBTYPHI U
TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH KaK MAaTEMaTHYECKOTO WHCTPYMEHTA IS
W3YUCHHUsSI CIIYYalHbIX COOBITH, BETWYMH W TiporieccoB. [Ipm m3yueHmm Kypca
o0oramaroTcsi MPEACTaBICHUS OOydYalOmUXCs O METoJaX HCCIeIOBaHUS
U3MEHUYMBOIO MHUpPa, pa3BUBAETCA TOHMMAaHHE 3HAYMMOCTA U  OOIIHOCTH
MaTEMaTHYECKUX METOJIOB ITO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT O MUPOBO33PEHHUS.

CopnepxaHue y4yeOHOro Kypca HAmNpaBiI€HO Ha 3aKpeIUIeHUE 3HaHMUI,
MOJTY4YEHHBIX MPH W3YYCHUU Kypca Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsA, U
Ha Pa3BUTHE TPEICTABICHUN O CIyYalHBIX BEIUYMHAX W B3aMMOCBS3SIX MEKIY
HUMH Ha Ba)KHBIX TPUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAFOIIETO
mupa. B pesynprate y 00y4aromuxcst T0MKHO CPOPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIUX MAaTEeMaTUYECKUX MOJIEISIX, UCIIOIb3yEeMbIX
JUIS ~ ONHCAHWS  AHTPOIIOMETPUYECKUX W JeMOrpadU4ecKuX  BEITUYHH,
MOTPENTHOCTE B pa3WYHBIC POJia W3MEPEHUSX, IUTEILHOCTH O€30TKa3HOU
pabOThI TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MIPOLIECCOB
B oOmiecTBe. Y4UeOHBIH Kypc sBIsgeTcss 0a30il i OCBOEHHUS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJ0B, HEOOXOIUMBIX CIICIUATUCTAM HE TOJBKO WHKEHEPHBIX




CHEIUATbHOCTEH, HO TaKXe COUMAIbHBIX U TCUXOJOTHYECKUX, TOCKOIbKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCIOJb3YIOT amnmapaT
aHamu3a OoNbLIMX JaHHBIX. LleHTpanbHYI0 YacThb y4eOHOro Kypca 3aHUMAaeT
o0CyXX/IeHHE 3aKOHAa OOJbIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa NPHUPOJBI,
UMEIOIIET0 MaTeMaTHYECKYI0 (popMalIn3aluio.

B cooTBeTrcTBUM € yKa3aHHBIMH IIEISIMH B CTPYKType Y4eOHOro Kypca
«BeposSTHOCT, W CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJICIICHBI OCHOBHBIE
cozepkarenbHble TUHUM: «Ciay4dailHble cOOBITHS U BEpOSTHOCTU» U «CiydyaiiHble
BEJIUYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMMMO OCHOBHBIX JIMHUW B y4€OHBIM KypC BKJIIOYEHBI JIEMEHTHI TEOPUU
rpaOoB M TEOPUHU MHOXKECTB, HEOOXOAMMBIE [UIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepuana JaHHOI0 Y4eOHOro Kypca M CMEXKHBIX MAaTeMaTHYEeCKUX Y4EeOHBIX
KYPCOB.

Conepxanue nuHUM «CiydailHble COOBITUSL W BEPOSATHOCTH) CILYXKHUT
OCHOBOW 711 (pOpMUpPOBaHMSI TPEACTABJICHUN O paCHpelesieHUHd BEPOSTHOCTEH
MEK1y 3HAUYCHHUSIMHU CIIyYalHBIX BEJIWYMH. BaKHYI0 4acTh B OTOU COAEPKATEIBHON
JMHUY 3aHUMAET U3yYE€HUE T€OMETPUUECKOTO 1 OMHOMHAIILHOIO PaclpeieIeHul U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMH — IIOKA3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneieHusMU.

TeMmbl, CBsi3aHHBIE C HENOPEPBIBHBIMM  CIY4YaMHBIMM BEIMYUMHAMHA U
pacrnpefeNeHusIMY, aKLEHTUPYIOT BHUMaHHE OOYy4yaloUMXCsd Ha ONHUCAaHUU U
U3YUYEHUH CIy4alHBIX SBJEHUU C MOMOILIBIO HEMpEPbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHNE yACIAETCS IT0KA3aTEIIbHOMY U HOPMAJIbHOMY PacIIpeIeIICHUSM.

B yuebHOM Kypce mpeaycMaTpHUBAaeTCs O3HAKOMHTEIbHOE H3YYEHHE CBS3U
MEXIy ClIy4dallHbIMH BEJIMYMHAMM U OIMCAaHUE OTOM CBA3M C IIOMOILBIO
KO3 PUIMEHTa KOPpEeNSIMM W €ro BBIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJIEpP>KaHMs Pa3BUBAIOT TeMY «JluarpamMmsl pacCEMBaHUA», U3YUEHHYIO HA YPOBHE
OCHOBHOr0 0O0IIero o0pa3oBaHUs, U BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KYpCOB anreOpbl H T€OMETPHH.

Emé omuH  3ieMEHT  colepKaHus, KOTOpPbIM  Ipe[jaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIENOBATENbHOCTh CIIYYalHBIX HE3aBHUCHUMBIX
COOBITHI, HACTYTAIONINX B €IUHUILY BpeMeHU. O3HAaKOMJIEHHUE C pacIpe/ieieHuEM
BEPOATHOCTEH KOJUYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOIIMIA XapakTep M
SIBJISIETCSL aKTYaJbHBIM JUIsl OyIylIux aOUTYpUEHTOB, MOCTYMAIOUIUX Ha Y4eOHBIC
CHEIUATBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMH HAayKaMH, TICUXOJIOTHEH U
YIIPABICHUEM.



Ha wu3yuenme yueGHOro Kkypca «BeposTHOCTH M  CTaTHCTHKa» Ha
yrayoseHHoM ypoBHe orBoguTcs 68 uacoB: B 10 kmacce — 34 yaca (1 yac B
nenemo), B 11 xknacce — 34 vaca (1 gac B HenemO).

COJEPXAHME OBYYEHUA
10 KIJACC

I'pad, cBs3ubiii rpad, mytu B rpade: mukiabl U nenu. CteneHb (BaJ€HTHOCTD)
BepmuHEL. ['padsr Ha TUTOCKOCTH. JlepeBbs.

CrnyualiHble SKCIEpUMEHTHI (ONBITHI) U CIy4ailHble COOBITUSI. DJIeMEHTapHbIE
coObITHs (MCXOMBI). BepoaTHOCTh citydaitHOro coObITHS. bim3ocTh 4acToThl U
BeposATHOCTH  coObITuil.  CioywailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJl COOBITUSAMMU: MEPECEUCHNE, 00bEIMHEHUE, TPOTUBOMOI0KHBIC
coObITus. J{narpammer Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHas BEPOSATHOCTb. YMHOXKEHUE BEPOSTHOCTEW. JlepeBO cCiy4yalHOro
skcniepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna bakieca. He3zaBucrumeble
COOBITHSI.

buHapHBbIil cily4aiiHblld ONBIT (MCIIBITAaHUE), yCIEX U Heyaada. He3aBucumele
ucnbiTanud. Cepusi HE3aBUCHUMBIX MCIIBITAHUM 10 MEepBOro ycriexa. IlepectaHoBku
u (Qakropuan. Yucino coueranuit. TpeyrompHuk Ilackans. dopmyna OuHOMa
Hprorona.

Cepust He3zaBUCHUMBIX ucnbiTanuil  bepnymnu. CrydaiiHpiii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHass  BennuumHa.  Pacnpenenenue  BeposTHocTe.  Jlmarpamma
pacnpenenenusi. Onepanuu Haj Cly4yallHbIMM BeIMYMHAMU. buHapHas ciiydaiiHas
BennuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMUAIIbHOE.

CoBMecTHOE pacnpefelieHe [BYX CIIy4allHbIX BelWMYHMH. He3aBucumeble

CllydaiiHble BEJIMYMHBI.
MaremaTuyeckoe OKHMJaHUE CIy4allHOM Benu4uHbl (pacnpeneneHusi). [Ipumepsl
OPUMEHEHUS  MaTeMaTH4ecKkoro  OXWuJaHus  (CTpaxoBaHHe,  JOTEpes).

MaremaTuueckoe OxugaHue OWHApHOW ciayyallHON BelMYMHBI. MareMaTtuyeckoe
OKMJIAHME CYMMBI CIIy4YalHBIX BEJIMYMH. MaremMatndeckoe  OXuAaHue
reOMETPUYECKOro U OMHOMUAIBHOIO paclpeaeeHui.



Jucnepcus W CTaHJAPTHOE  OTKJIOHEHHE  CIIYyYalHOM  BEJIMYMHBI
(pactipenenenus). Jucriepcusi OMHapHOW CilydyallHON BeNMWYWHBI. MaTeMaTudeckoe
OKMJIAHUE TMPOU3BEACHUS M JUCHEPCUS CYMMbI HE3aBUCHUMBIX CIyYaiHBIX
BenuuuH.  Jlucmepcus W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pacnpenenenusa. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOrO
pacrpeneneHusl.

11 KJTACC

HepasenctBo YeOwméBa. Teopema YeOwiméBa. Teopema bepuymnu. 3akon
Oonplux  uucel.  BbpIOOpouyHBIH  MeTon — ucciaenoBaHuil.  BwribopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITUSI MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpocTenmmx TUIIOTE3 € MMOMOUIBIO U3YUYEHHBIX PacIpeIeICHUN.

HenpepsiBHbIEe ciyyaliHble BelWuuHbL. [lpumepsl. @DyHKIUSA I[UIOTHOCTH
BEPOSTHOCTU pacnpenencHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWMCTBA.
3agaun, TPUBOASIINE K TOKA3aTEIbHOMY PAcIpeNesIeHUI0. 3a/1auu, MPUBOISILINE K
HOpMaJIbHOMY pacnpeneseHuro. OyHKIUSA IJIOTHOCTH BEPOATHOCTHU
MOKAa3aTeIbHOI0 pacnpeesenusi, GyHKIUs MIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenus. QyHKIMS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaclpeeICHUs.

[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH.  3ajmauw,
npuBOAsIIKE K pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciydailHbIX BenuuuH. KoadduuueHt nuHEHOU
koppensaund. CoBMecTHble  HaOMIOAGHHUA JIBYX BeJIWYUH. BpiOOpouHbIil
KO PUIIMEHT Koppensainuu. Paznuune Mexay JTUHEHMHOW CBS3BI0O M MPUUYUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHENHas perpeccus, METOJI HAMMEHBIINX KBAJIPaTOB.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHMSI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (YI'IYBJIEHHBIU YPOBEHDb) HA
YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI
1) rpa:KaaHCKOro BOCIUTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKOW TIO3UITMH 00YYaroerocs Kak akTHBHOTO U
OTBETCTBEHHOTO  4YJ€Ha  POCCHICKOro  O0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUHU,
npolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMeHHue
B3aMMOJICCTBOBATh C COIMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIUSIMU 1 HAa3HAYCHUEM;

2) IAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW HUJICHTUYHOCTH, YBAXKCHHS K
IIPOLIVIOMY U HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, LHEHHOCTHOE OTHOLICHHUE K
JTOCTHYKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusx, cdepax
DKOHOMMKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, 3THUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPaKTUUYECKUM
NPUMEHEHUEM JOCTHXKEHUN HAyKW U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOI0 BKJIa/la B MOCTPOECHUE YCTOMYUBOIO Oy 1yIIero;

4) ICTCTHYECCKOI'O BOCIIMTAHUA

ACTETHUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsg OSCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJlay, PEIICHUH, PacCyXIEHUN, BOCIPUUMYUBOCTh
K MaTeMaTUYECKHUM aCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBa;

5) pu3uvecKoro BOCIUTAHNS:

cOPMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUA B
UHTEpecax 3J0pOBOro U 0€301acHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3[I0pOBBIO (30pOBOE INMHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTh), (PU3NUECKOE COBEPILIECHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-030POBUTEINBHON E€ATEIbHOCTBIO;



6) TPyA0BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IICHHOCTH TPYAOIIOOUS, HHTEpEC K
pasnmuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymiedt mnpodeccud W peanu30BbIBATH COOCTBEHHBIE >KMU3HEHHBIC ILJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHHIO U
caM0O0Opa30BaHUI0 Ha TMPOTSHKCHWH BCEH JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUIECKUX 3a/1a4 MAaTEMATUIECKON HAMpPaBICeHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHUS

chOPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TMOHUMAaHHUE BIIHSHUS
COL[MAIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBbHOU
Cpenbl, OCO3HaHUE rI100AIbHOTO XapakTepa 3KOJIOTHYECKUX MPo0aeM, OpUEHTAIIMS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWUW Mg pelieHHus 3aaad B 00JacTH
OKpYXarUIed Cpeabl, IUIAHUPOBAHHME IOCTYNKOB M OLEHKA WX BO3MOXKHBIX
IIOCJICACTBUM JJIS1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAayKh Kak cdepbl UYeIOBEUECKOW JESITEIBbHOCTH, STaloB €€
pPa3BUTUSL M 3HAYUMOCTH JUISi PAa3BUTHUA IMBWIM3AIMU, OBJIAJCHHUE S3BIKOM
MaTeMaTHUKA W MaTEMAaTUYECKOM KyJIbTYpPOM KaK CpEICTBOM MO3HAHUSA MHUPA,
FOTOBHOCTh OCYLIECTBJISATh IPOECKTHYKD M MCCIEAOBATENBCKYIO JEATEIbHOCTD
WHJIUBU]1YaJbHO U B TPYMIIE.

METAINPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiicTBUS
Bba3oBble JJornuyeckue a1eMcTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TOHSTHH, OTHOUIEHWH MEXAY TMOHATUIMH, (POpMyIUpPOBATh
OTpeJIeNIeHUs] TIOHSITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIUH,
OCHOBaHWsI /i1 0000IIEHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOJUMOTO aHATN3A;

BOCIIPHHUMATh,  (QOPMYJIHpPOBATH W  TPEOOpPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBJISITH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEW U ITPOTUBOPECUHIA;

ACJIaTb BbBIBOJAbBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX M
NHIAYKTUBHBIX YMOBaKqueHHﬁ, yMOSaKJHO‘-IeHI/Iﬁ IO aHAaJIO0ruu,

MIPOBOJUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHUMN
(psiMbI€ U OT MPOTHBHOTO), BHICTPAUBATh APTYMEHTAIUIO, TIPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BBIOMpATh CHoco0 pelieHuss ydeOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BapUAHTOB  pElIeHMs, BbIOMpaTh Haubosee MOAXOASAIUA C  yu€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejabcKkue AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCICAOBATCIIbCKUH HMHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEUYUE,  IPOOJIEMY,
yCTaHABIMBATh MCKOMOE W JIaHHOE, (DOpMHpOBATh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IMPOBOJAUTL CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, UCCJICAOBAHUC
I10 YCTaAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro O6’I)CKTa, SABJICHH:A, IIpoOILCCCa,
BBISBJICHHIO 3aBUCUMOCTEH MCKIY 06’bCKTaMI/I, SIBJICHUSAMM, IIPpOLCCCaMU,

CaMOCTOSITENBHO (HOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJIBI IO pPe3yjbTaTam
OpOBEAEHHOIO  HAOJIOEHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTh
NOJTYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000ILIEHMI;

IMPOrHo3upoBaTb BO3MOKXHOC Ppa3BUTHUC IIPOLECCA, a TaKKC BbIABUTATDH
IMPCAITIOIOKCHUA O €0 Pa3BUTUH B HOBBIX YCJIOBHUAX.

PabGora ¢ undopmanmeii:

BBISBIISITh Je(UIMTHI HHPOPMAIIMU, JTaHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BONPOC U [T PELICHUS 3a1a4H;

BBIOMpaTh UHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIIMIO PA3IMYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh HMH(pOpPMALMIO, NMPEACTABIATh €€ B pa3iUyYHbIX (opmax,
WUTIOCTPUPOBATh TpaUyuecKy;



OLICHUBATh HaJIEKHOCTh uHdOopMaIUu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIe 1eiCTBUS
Oo0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, aBaTh IOSCHEHUSA II0 XOAY PELICHHs 3ahauu,
KOMMEHTUPOBATh MOTYYECHHBIA PE3yJIbTaT;

B X0J¢ OOCYXIECHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMoil 3ajaud, BBICKA3bIBATH WJEH, HAIlCJICHHBIE HA TOWCK
pElIeHHs], COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JPYIUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jMYUe W CXOJCTBO MO3ULMH, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pa3HOIIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YyJbTAThl PELICHUS 3aJadd, YKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMPATh (OpMAT BBICTYIUIEHHA C YYETOM 3a/a4y
Npe3eHTalnU U 0COOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

COCTaBIIATH IUJIAH, AJITOPUTM PEIICHUS 3aJa4yM, BIOUpaTh CIIOCOO pEHICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C Y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, S)MOLMOHAJIBLHBIA HHTEJICKT:

BIAJCTh  HaBbIKAMHM  [IO3HABATENbHOW  pEeIEKCUU  KaK  OCO3HAHUS
COBEpIIAaEMbIX JCHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pPEIICHHUs
MaTeMaTUYECKOH 3aauH;

NpeABUACTb TPYAHOCTH, KOTOPBLIC MOT'YT BO3HUKHYTH IIPpU PCIICHUH 3aJda4u,
BHOCHUTBb KOPPCKTHUBEI B JCATCIbHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'II)CTB, JaHHBIX,
HaﬁﬂeHHBIX OI]IPI6OK, BBIXIBJICHHBIX TPYﬂHOCTGﬁ;

OLICHUBATh COOTBETCTBHUE PE3yJIbTATA IIENU U YCIOBUIM, OOBSICHITH IPUUHHBI
JOCTHKEHUST WM HEAOCTHXKEHUSI PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUThH OLIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



CoBMecTHAas HACATCJIBbHOCTD:

MOHUMATh M HUCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThl TpU pemieHHH Y4YeOHBIX 3ajad, MPUHUMATh I1I€Jb COBMECTHOM
JeSATEbHOCTH, IUIAHUPOBATh OPraHU3aIlMi0 COBMECTHOW paboThI, pacrnpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh NPOLECC U Ppe3yiabTaT padoTHI,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHUI,
«MO3TOBBIE INTYPMBI» H HWHBIE), BBINIOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JCHCTBUSL C JPYIrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHUSAM, CHPOPMYITUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBHSI.

INPEIMETHBIE PE3YJIBTATbHI
K koniy 10 knacca o0y4aronuiicst Hay4uTcs:

CBOOOZHO OMEpUPOBATH MOHATUAMH: Tpad, MIOCKUU rpad, CBSI3HBINA Tpad,
nyTe B Tpade, menb, UK, JIEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4aiHOTO
IKCIIEPUMEHTA;

CBOOOJIHO OINEpPUPOBATH TMOHSATUAMU: CIy4YallHBI SKCIEPUMEHT (OIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIy4ailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIy4yalHOTO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU;

HAXOJUTh U (HOPMYIHPOBATH COOBITHS: TIEPECEUCHNE, OOHEIMHECHUE TaHHBIX
cOOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JTAHHOMY, HCIIOIb30BaTh JHArPaMMBbl
Dilsiepa, KOOPJMHATHYIO MPSIMYIO JIJIsl PEIICHUS 3ajiad, MOJb30BaThCsl (OpMyIoi
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEH IBYX U TPEX CIy4YailHBIX COOBITHH;

ONEpUPOBATh  MOHATUIAMMU: YCIOBHasE  BEPOSITHOCTh,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIYYaWHOrOo SKCIEPUMEHTA,
HaXOJUTh BEPOSATHOCTH COOBITMM C TIOMOIIBIO TpaBWIa YMHOXXEHHs, JepeBa
CIIy4alHOT'O OIbITa, HUCIOJB30BaTh (POPMYJIY IOJTHOM BEpPOSATHOCTU, (OPMYITY
Baiteca npu pemennn 3a1ad, OnpeaessaTh HE3aBUCUMOCTh COOBITUH 1O popMyIie U
10 OpraHu3aly CIy4aiiHOro 3KCIEePUMEHTA;

NPUMEHSATh M3YYEHHbIE KOMOWHATOpHBIE (OPMYINBI Il TEPEeUUCICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAapPHBIX COOBITHI CIy4alHOIO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEpPUPOBATH TMOHSATUSMU: OWHAPHBIM  CIy4yaWHBIA  OIBIT
(ucipITaHuE), ycrnexX W Heyjauya, HE3aBUCUMBIE HUCIIBITAHUS, CEpUs HCIBITAaHUH,



HaXOJUTh BEPOSITHOCTU COOBITUW: B CEpUM HCIBITAHUU 1O MEPBOrO ycnexa, B
cepun UcTbITaHU BepHynu, B ombiTe, CBSI3aHHOM CO CIy4yailHBIM BHIOOpOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: ClIydaliHas BEJIMYWHA, paclpeacicHue
BEPOSITHOCTEW, JuarpamMma pachpeielieHusi, OuHapHas ciydailHas BeJIUYHUHA,
reoMeTpuiecKoe, OMHOMUATIBLHOE pacIipe/ieNieHuE;

ONEPUPOBATh NOHATHUSIMH: COBMECTHOE PACHPEACIIEHUE IBYX CIIyYaWHBIX
BEJIMYUH, UCIIOIb30BaTh TA0IUILy COBMECTHOI'O PaCHpeeiIeHHUs IBYX CIydailHbIX
BEJIMYMH ISl BBIJICIICHUS PACIIPEICIICHUS KAX0M BEJIMYUHBI, ONIPEACICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIUYNH;

CBOOOJIHO ONEPUPOBATH MOHATHEM MATEMATUUYECKOTO OKUAAHUS CIydaitHOM
BEJIMYUHBI (pacnpeieNeHns ), IPUMEHSATh CBOMCTBA MATEMATUYECKOT0 OKHUIAHUS
IIPU PEIICHUH 3a]1a4, BBIYUCIISATh MAaTEMaTHYECKOE OKUaHue OMHOMHUAIILHOTO U
reOMETPUYECKOr0 pACIIPEAECICHNM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TUCTIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CJIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOWCTBA TUCIIEPCUU CIIYYAWUHOU BEJIMYUHBI
(pacnipeneneHus) Py PEUICHUN 3aa4, BBIUUCIATh JUCIIEPCUIO U CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 1 OMHOMHUAIILHOTO pacipeeIeHU .

K xoniy 11 kiacca o0yJaroniuiicss HAy4uTCs:

BBIUMCIISITh BHIOOPOYHBIE XAPAKTEPUCTUKH 10 TaHHOW BBHIOOPKE M OIL[CHUBATh
XapaKTEPUCTUKU TE€HEepaJbHOM COBOKYMHOCTH J@HHBIX MO BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBATh BEPOSTHOCTH COOBITUI U MPOBEPSTH MpOCTeiiine
CTaTUCTUYECKHUE TUIOTESHI, MOIB3YSCh U3YUYEHHBIMU PACIIPEICICHUSMU;

NPUBOAUTH  TMPUMEpPHl  3aJad, MNPUBOIANIMX K  [OKA3aTEIbHOMY
pacmpeneseHuio, 3aaad, NPHUBOIAINMX K HOPMAJbHOMY pacIpeeseHUIO.
OnepupoBaTh MOHATUSMU: (PYHKIUS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHus1, GYHKIUSA MIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacipeieecHusl,
GyHKIMSA ~ TUIOTHOCTM W CBOMCTBA  HOPMAJIBHOTO  pacIpeicliCHHs,
onpenensiaTh Kod(PGUIIMEHT JTUHEHHOW KOppensiuu, BHIOOPOYHBIN KO3 UITMEHT
KOpPEIALHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
DJeMeHTHI Teopuu rpados 3
CiydaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSATHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
coObITusIMH. CII0XKEHHUE M YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumsble coObITHs
4 DnemMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHbIX UCIIBITAHUM.
Wcnbrtanus bepuymmu. CinydaliHblid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyyaiiHble BEJIMUUHBI U pacIIpeie/ICHUS 13 1
Hrorosas koHTposbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
MpPOrpaMmbIl

KoanuyecTBo 4acos

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypcbl

3aK0H OOJBIINX YHCEIT

DJIEeMEHTE MATEMAaTHYCCKOM CTATUCTUKU

HenpepsiBHbBIE Cl1ydaliHbIC BEITMYHUHBI
(pacnpeneneHus), MOKa3aTeIbHOE U
HOpPMAaJIbHOE PACIIPENCICHUS

Pacnpenenenue Ilyaccona

CBs3b MCKIAY CJ'Iy‘-IB.fIHLIMPI BCINMYHMHaAMH

O000111eHrEe U cUCTEMAaTU3aMs 3HAHUN
Wrorosas koHTposibHas paboTa

10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




NPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon . .
DOBEDAEMOLO IIpoBepsieMble peIMeTHBIE Pe3yJIbTaThl OCBOEHHs OCHOBHOI1 00pa3oBaTe/IbHOM
poBep MPOrpamMMbI CpPeJTHEro 001ero 0opa3oBaHus
pe3yabTara
6 Teopust BepOATHOCTEHN U CTATUCTHKA
6.1 YurtaTth ¥ CTPOUTH TAOJIUIIBI ¥ JTHATPAMMBI
6.2 OmnepupoBaTh MOHATUSIMU: CpeIHEE apuPMETHIECKOe, MEIaHa, HAHOOoIbIIee, HAaNMEHbIIIee 3HA-
' YeHHE, pa3Max MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSMU: CIy4alHBIH 5SKCHEPUMEHT (OMBIT) U  ClydailHOe COOBbITHE,
6.3 JJIEMEHTapHOE COOBITHE (PIIEMEHTAPHBIA MCXOM) CIyYallHOTO OIBITa; HAXOIUTH BEPOSTHOCTH B
' OTIBITAaX C PaBHOBO3MOXXKHBIMH CITyJalHBIMU COOBITHSMH, HAXOTUTH W CPAaBHHBATH BEPOSTHOCTU
COOBITHH B M3YYEHHBIX CITy4aifHBIX DKCIIEPUMEHTaX
Haxoaute u QopMynmmupoBaTh COOBITHS: IepecedeHre W OOBEJMHEHHE JaHHBIX COOBITHH,
6.4 COOBITHE, TPOTHBOTIOIIOKHOE MAHHOMY COOBITHIO; TOJNB30BATHCS OUAarpaMMaMu Dijepa U
(hopMyIIOii CITOKEHHUS BEPOSTHOCTEH TIPH PEIICHUH 3a/1a4
6.5 OnepupoBaTh TMOHATHSIMH: YCJIOBHAs BEPOSTHOCTh, HE3aBUCHMBIC COOBITHS; HaXOIHUTh
' BEPOSITHOCTH € TIOMOILBIO TPABHJIa YMHOXKEHUS, C TIOMOIIBIO IepeBa CIy4aifHOro OmbITa
6.6 [IpuMmeHsTH KOMOMHATOPHOE TIPABUIIO YMHOKEHHS TP PEIICHAH 33124
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbIE HUCIIBITAaHUS, CEpUS UCIBITAHUM, yclex U
6.7 HEyAa4ya,; HAaXOAUTh BEPOATHOCTH COOBITHH B CEpUH HE3aBUCHUMBIX HCIBITAHHHA JO IEPBOTO
ycIexa, HaXOUTh BEPOSITHOCTH COOBITHI B CepUH UCTIBITaHUH bepHyn
6.8 OnepupoBaTh HOHATHSMM: CIy4ailHas BeNUYMHA, paclpeiesieHHe BEpOATHOCTEH, nuarpamma

pacnpezaeneHus

11 KJIACC




Kon

IIpoBepsiemble MpeMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI

NPOBEPSIEMOro
MPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yabTara
5 Teopust BEposITHOCTEH U CTATUCTUKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYECHUN cIyJaitHOM BEJTUYHHBI
' TI0 PACHPEICICHHUIO WX C IOMOIIBIO JHarpamMM
OnepupoBaTh MOHATUEM MATEMATUYECKOrO OXUIAHWSA, NPUBOAUTH IPHUMEPBHl TOro, Kak
5.2 MPUMEHSETCSl MaTeMaTHYeCKOe OXHUJAaHUE CIydalHOW BEIMYMHBI, HAXOAUTh MaTeMaTHYECKOE
O’KUJIaHHUE TI0 TAHHOMY pacIpeeICHUI0
5.3 HmeTh npencTaBiIcHUE O 3aKOHE OOJBIINX YHCEN
5.4 VmeTs NpencTaBIeHUE 0 HOPMaJIbHOM PacIpeIeICHUN

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJepPKAHUS
6 Teopus BepOSITHOCTEN U CTATUCTHKA

[IpencraBieHne NaHHBIX C TOMOIIbIO Tabmwmi u jauarpamMm. Cpennee apudmeTHdyeckoe, MeauaHa,

6.1
HauOoJbIIIee U HANMEHBIIIEE 3HAUCHUS, pa3MaX, TUCTIEPCHS U CTAHAAPTHOES OTKJIIOHEHHE YHCIIOBEIX HA0OPOB
CryuaiiHble SKCHEpPUMEHTHI (OIBITHI) ¥ CIIy4ailHbIe COOBITHSA. ODIEMEHTapHBIE COOBITHS (MCXOJBI).
BepositHoCTh CIy4JaitHOTO COOBITHS. bmuzocte YaCTOTHI
6.2 U BEPOSITHOCTH CoObITHi. CilydaiiHple ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU.
BepostHOCTH COOBITHI B OIIbITaX
C PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMH COOBITHIMHU
6.3 Onepanyu Hajg COOBITHSAMH: IiepecedcHUe, OOBEAMHCHHE, IPOTHUBOIOJOXKHBIE COOBITHA. JlparpaMmbl
' Diinepa. @opmyra CI0KEHUs BEPOATHOCTEH
6.4 VYc10BHas BEPOSTHOCTb. Y MHOXKEHHE BEPOATHOCTEH. [lepeBo ciay4aiHOro sxkcrnepuMenTa. GopMyiia IOJIHON
' BeposATHOCTH. He3aBrcHMEIe COOBITHS
6.5 KombOunatopHoe mpaBmiio ymHOkeHUs. [lepecranoBku u (akTopman. Yucno codyetaHuit. TpeyroibHUK
' IMackans. ®opmyna 6unoma HerotoHa
6.6 bunapHbIit cny4aiiHblil ONBIT (MCIBITaAHHME), ycrnex H Heynada. HesaBucumble wucnbiTanusa. Cepus
' HE3aBUCUMBIX UCTIBITAHUM JI0 TIepBoro ycnexa. Cepusi He3aBUCUMBIX UCTIbITaHU bepHym
Cnyuaiinas BenwumHa. Pacnpenenenne BepostHocTed. uarpamma pacnpenenenws. [Ipumepst
6.7 pacnpeeneHuid, B TOM qucle TEOMETPUIECKOE

1 OMHOMHUAJILHOE




11 KJIACC

Kon IIpoBepsieMblii 371€MEHT COAEPAKAHUS

5 Teopust BepoATHOCTEN U CTATUCTUKA

UucnoBble XapaKTEPUCTHUKM  CIYYalHBIX BEJMYMH: MaTeMaTHUECKOe OXXUIAaHUEe, JUCIIEePCHS
W CTaHJIAPTHOE OTKIJIOHeHHWe. [IpuMephl NMpUMEHEHUS MaTeMaTHUECKOTO OKHIAHWs, B TOM YHCIC B
5.1 3aayax W3 IOBCEJIHEBHOW J>KM3HM. MaTeMaTHdeckoe OKWAaHWe OWHApHOW CIy4aiiHOW BEMYUHBI.
MarteMaTuieckoe OXXKUIaHWE CYMMBI CIYYaiHBIX BEIHMYWH. MaTeMaTHUeCKOoe OXHUIAHUE W TUCTIEPCHS
TE€OMETPHIECKOTO U OMHOMHAIBHOTO pacTpe/IeieHHI

5.2 3aKoH OOJBIIUX YHCE U €r0 POJib B HAyKe, MPUPOIEe U 00mIecTBe. BEIOOPOUHBII METO HCCile TI0BaHUHA

53 [Ipumepsl HeNpephIBHBIX CIy4aWHBIX BeMWYWH. [IOHSTHE O TIIOTHOCTH pacrpeaelieHus. 3aaadu,

MIPUBOJISIINE K HOPMAJbHOMY pacipezesieHuto. [ToHsTre 0 HOpMaJIbHOM paclpeieieHUH

YYEBHO-METOJIWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

* Maremartuka. Anredpa 1 Hayasia MaTeMaTuyeckoro ananu3sa; 10 kiacc. yriybieHHoe
o0yuenue Mepaisik A.I'., Homuposckuit JI.A., TTonskoB B.M.; nox pegakuueit
[Tononsckoro B.E. OGmiecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO M3maTenbekuii
uentp «BEHTAHA-TPA®y; AxunonepHoe o61iecTBo «M31aTenscTBo
«IIpocsewenue»

* Maremartuka. Anrebpa v Hayajia MaTeMaTU4ecKoro ananusa; 11 kiacc.
yriyosnenHoe ooyuenue Mepainsak A.I'., Homuposckuii J[.A., [TonsikoB B.M.; moj
penaxiueit [Tononsckoro B.E. OGmiecTBo ¢ orpaHnYeHHOM OTBETCTBEHHOCTHIO
N3 narensckuii neHtp «BEHTAHA-I'PA®y; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocseuienue»

» Marematuka. I'eomerpus; 10 kimacc. yriny6iaennoe ooyuenue Mepsisak A.T .,
Homupogsckuit I.A., [lonsikoB B.M.; non penakiueii [Togonsckoro B.E. O6miectBo ¢
OrpaHM4YeHHON OTBETCTBEHHOCTHIO M3narensckuii neHTp «BEHTAHA-I'PA®y;
AxuuonepHoe obuiectBo «M3narenberBo «lIpocBemenue»

* Maremaruka. ['eometpust; 11 knacc. yrimyonennoe ooyuenue Mepsmsik AT,
Homuposckuii I.A., IlomsikoB B.M.; nox penakiueii [Togonsckoro B.E. O6mecTBo ¢
OrpaHUYEeHHOM OTBETCTBEHHOCTHIO M3narensckuil neHtp «BEHTAHA-T'PADy;
AxmmonepHoe o6miectBo «M3narensctBo «IIpocsemnieHue
* Maremartuka. BepodarHocts u ctatuctuka: 10-i kinacc: 0a30Bblid U yriayOaEHHBIN
ypoBHH: yueOHOe mocooue / E. A. byaumoBu4, B. A. bynerueB. — Mockaa:
IIpocsemienune




* Maremartuka. BeposarHocTb u ctatuctuka: 11-i kinacc: 0a30Bblid U yriayOaEHHBIN
ypoBHH: yueOHOe mocooue / E. A. byaumoBu4, B. A. byneraeB. — Mockaa:
IIpocsenienne

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

Anrebpa ¥ Hayajga MaTeMaTHYECKOro aHaiau3a. Meronuueckue pekomeHaanuu 10-
11 xmacc /ydyeOHO-MeToAMYECKOe IocoOue g o0Ieo0pa3oBaTeIbHBIX
opranmzanuii/ H. E. ®enoposa, M. B. TkaueBa — Mocksa: IIpocemenue, 2017
Maremartuka: airedpa ¥ Hauaja MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus
10—11-e xmaccel : 0a3oBBIdA W YIIYyONEHHBIM YPOBHH: METOJUYECKHE
pexomenaaruu Kk yaeonuky JI. C. Atanacsna, B. ®@. byry3osa, C. b. KanomiieBa u
np. — Mocksa: [Ipocsenienune, 2023
Marematuka. BepostHocth u cratuctuka: 10—11-e kiaccel: 0a3oBBIA U
yIIyONEHHBI YPOBHM: METOAMYECKOE Mmocodue s yuutensd. — Mockaa:
IIpoceenienune, 2024

MU P®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru /subject/51/
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