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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no yuyebHoMy mnpenmery «Marematukay 0a30BOro YpOBHS
s obywarommxess 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO
rocyJapCTBEHHOT0 00pa30BaTENbHOTO CTaHJapTa CpeHEero o0Iero oopa3oBaHusl, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K MATEMATHYECKOMY
o0Opa3oBaHMIO, U TPAAUIMA poccuiickoro obpaszoBanus. Peanmuzainus mporpammbl
oOecrieunBaeT OBJIAJICHUE KJIIOYEBBIMH KOMIIETECHIIMSIMU, COCTABISIOIIMMU OCHOBY
JUTSI CAaMOPa3BUTHS M HETPEPBIBHOTO 00pa30BaHUSs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHS TUYHOCTU O00YUAIOIIHUXCSI.

B paGoueii mporpamme ydTeHbl WIeu U ToyiokeHUs «KoHuenuuu pa3BUTHS
MareMatuueckoro oOpaszoBanusi B Poccuiickoit ®eneparuu». B cooTrBeTcTBUU C
Ha3BaHMEM KOHICHIIMM, MaTeMaThU4eckoe O0Opa3oBaHHME [IOJDKHO, B YaCTHOCTH,
MPEOCTaBIATh KaXJIOMY OOYy4arolemMycsi BO3MOXHOCTh JIOCTHXKEHHUSI YpPOBHS
MaTeMaTUYECKUX 3HAaHWM, HEOOXOAMMOIro JUIsl JajbHEHIIEedl YCHeNIHOW XU3HHU B
obOmectBe. MIMEHHO Ha peIlIeHHE HTOW 3ajJayd HallelieHa NpuMepHas padouas
mporpamma 6a30BOro ypoBHSI.

B snoxy mudpoBoii TpanchopmManuu Bcex chep UeTOBEUSCKOU IEATCIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a3oBoi
MaTeMaTUYECKOW TMOJATOTOBKHA. Y’K€ B IIKOJIE MaTEeMaTHKa CIYKUT OINOPHBIM
MPEMETOM JIJIsl U3YUCHUS] CMEXKHBIX JUCHUIUIMH, a B )KU3HU MOCJIE IKOJbI peaIbHOM
HEOOXOJMMOCTBIO  CTAHOBUTCS ~ HEMpEepbIBHOE  00Opa3oBaHHWE, YTO Tpedyer
MOJTHOIICHHOW 0a30BO#l  00I11e00pa3oBaTeIbHOM TOATOTOBKM, B TOM YHCJIE H
MaTreMaThu4eckod. ITo OOyCJIOBIEHO TEM, YTO B HalIM JHU PacTEéT YUCIO
CIEHHUAIBHOCTEM, CBSA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMATUKU: U B
chepe PKOHOMUKH, WU B OM3HECEe, M B TEXHOJIOTHYCCKHX OOJACTAX, M JaXe B
ryMaHuTapHbix cdepax. Takum oOpazoM, Kpyr o0Oy4arOmUXCs, IS KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYMMBIM MPEMETOM, CYIIIECTBEHHO PaCIIUPSAETCS.

[TpakTHyeckas Mojae3HOCTh MaTeMaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPeaMETOM
SABJISIOTCS QyHAAMEHTAJIbHbIC CTPYKTYPbhl HAIIEr0 MUpA: MPOCTPAHCTBEHHBIE (DOPMBI
Y KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM
OMbBITE, JO JOCTAaTOYHO CIIOKHBIX, HEOOXOMWMBIX JJIi Pa3BUTHS HAyYHBIX U
TEXHOJIOTUYECKUX HJIeN. be3 KOHKPETHhIX MAaTEMAaTHU4YECKUX 3HAHUW 3aTPYIHEHO
MMOHMMAHUE MPHUHIUIIOB YCTPOMCTBA W HCIOJb30BAaHUSA COBPEMEHHOM TEXHUKH,
BOCIPUITHE M MHTEpIpeTanus pa3HOOOpa3HOM COIMAIbHON, 3IKOHOMHYECKOM,
NOJIMTUYECKOM uHpoOpMaluK, ManodpdeKTUBHA TMOBCEIHEBHAS MPAKTUYECKas
nesTenbHOCTh. KaxaoMy 4YelnoBeKy B CBOEH JKUM3HM NPUXOAMTCS BBINOJHATH



JOCTATOYHO CIIOKHBIE Pacu€Tbl U COCTABIATH HECIOXHBIC AITOPUTMBI, HAXOAWUTH
HY)KHbIE (OpPMYJIBl M TPUMEHSITh WX, BIAAECTh MNPAKTHUYECKUMH MpUEMaMH
reOMETPHUYECKUX U3MEPEHUN U TTIOCTPOCHUH, YATATh HHPOPMAITUIO, TIPEICTABICHHYIO
B BUAY TaONHWIl, AUarpaMM M TpaduKOB, )KUTh B YCJIOBHSX HEONPEICIEHHOCTH U
TIOHUMATh BEPOATHOCTHBIN XapaKkTep CIIyIalHBIX COOBITHIA.

OmHOBpPEMEHHO C pacUIMpeHrneM cep MPUMEHEHHsI MATEMAaTHKU B COBPEMEHHOM
oOmectBe BCcE Ooyiee BaXHBIM CTAHOBHUTCS MAaTEMAaTHYECKUI CTUIIb MBIIIICHHUS,
MPOSIBIISIONIUICS B OMpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3ydeHHs
MaTEeMaTHKU B apceHall MPUEMOB M METOJOB MBIIUICHUSI YEJIOBEKA €CTECTBEHHBIM
00pa30oM BKJIIOYAIOTCS MHAYKLUS U AeIyKLUs, 00001IeHNEe U KOHKPETU3allHsl, aHaJIN3
U CHUHTE3, KJIacCU(pHUKalus W cucTeMaTu3anusi, abCTparupoBaHWE W aHAJOTHS.
OOBEeKThl MaTeMAaTUYECKUX YMO3AKIIOYEHHH, @paBWia UX KOHCTPYUPOBaHUS
PacKpBIBAIOT MEXaHHU3M JIOTHUECKHUX TIOCTPOCHUH, CTIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
dbopMynpoBaTh, 000CHOBBIBATh M JOKA3bIBATh CYXKIEHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. BeayIas posib mpuHAISKUT MaTeMaTuKe B (GOPMHUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS] 1 BOCIIUTAHUNA YMEHUN JEHCTBOBATH IO
3aJJaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B
Mpollecce pelieHus 3aJad — OCHOBHOM y4eOHOW JesTeNbHOCTH Ha YpoKax
MaTEeMaTHKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKJIAJAHAs CTOPOHBI MBILIUICHHUS.

OOyuenne MareMaTHKe Ja€T BO3MOXKHOCTb Pa3BUBAaTh y YYalllUXCS TOYHYIO,
paloHaIbHYI0 U MHPOPMATUBHYIO pedb, YMEHHE OTOMpATh HAaMOOJee MOAXOIAIINE
S3BIKOBBIE, CUMBOJIMYECKUE, TpadUUECKUE CPENCTBA JJIsl BBIPAXKECHUS CYXICHUH H
HATJISITHOTO WX MPEACTaBICHUSI.

HeoOxoauMbpIM KOMIIOHEHTOM OOIIe KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIsieTCs  OoO0IIee 3HAKOMCTBO C METOJaMHU IO3HaHUS JIEWCTBUTEIBHOCTH,
Ipe/CTaBlICHUEe O MpeIMeTe U METOJe MaTeMaTHKH, €ro OTJIMYUS OT METOOB
€CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHKU
JUIA pEIIeHUs] HAyYHBIX W TMPUKIAJAHBIX 3a7ad. Takum o0pa3oM, MaTeMaTh4ecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJl B (hOpMUpPOBAHKE OOIIEH KYJIbTYphl YeJIOBEKA.

N3ydyenne MaTeMaTHKH CHOCOOCTBYET SCTETHYECKOMY BOCIHTAHHUIO YEIIOBEKa,
MOHMMAHUIO KPacOThl M H3SIIECTBA MATEeMATHUUYECKUX PACCYKICHHUM, BOCHPUATHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

HNEJAN N3YYEHUSA YUYEBHOI'O ITPEAMETA «MATEMATHUKA>»

[Tpuopurernpimu tensimu oOydenus matemaruke B 10—11 knaccax Ha 6a3oBoM
YpOBHE SIBJISIIOTCS:

¢ (hopMHpOBaHHE EHTPATHHBIX MATEMATHUYCCKUX MOHITHHA (YHUCIIO, BEIMYMHA,
reomeTpuyeckas ¢urypa, rnepeMeHHas, BEpOATHOCTb, (PYHKIIHS), 00eCIeunBaIOIIUX



IMPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTeMaTUYeCKOTO  00pa3oBaHUsA
o0y4Jaronmxcs;

® [I0JIBEICHUE YYalIUXCS Ha JOCTYIIHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMAaTUKH U OKPY’KAOIIEro MUPa, IOHNMAaHUE MAaTEMATHKH KaK YaCTH
oO1Iel KylIbTYphl YEIOBEUECTBA;

® Da3BUTUE WHTEJUICKTYalIbHBIX H TBOPYECKUX CIIOCOOHOCTEH ydaluxcs,
NO3HABATEIbHOM  AKTUBHOCTH,  MCCJIENOBATEIbCKUX  YMEHUH, KPUTHUYHOCTH
MBIIUICHUS, THTEPECA K U3YUCHUIO MATEMATHUKU;

e popmupoBanue GyHKIUOHATBHOM MaTeMaTHYEeCKOM TpaMOTHOCTU: YMEHUS
pacno3HaBaTh MATEMATHYECKHUE ACTIEKThI B PEAbHBIX KU3HEHHBIX CUTYALMSIX U MPH
M3YYEHUU JIPYTUX  Y4YEOHBIX MPEIMETOB, MPOSBICHUA  3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh WX Ha A3BIKE MaTEMaTUKU U CO37aBaTh
MaTeMaTUYECKUE MOJEIU, MPUMEHITh OCBOCHHBIM MATEMAaTHYECKWW ammapar JJis
pelIeHUsT TPAKTUKO-OPHUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATH M OLECHUBATh
IIOJIyYEHHBIE PE3YIIBTATHI.

OcHoBHBIE TUHUU conepkaHusl Kypca Marematuku B 10—11kmnaccax: «Yucna u
BBIUMCIICHUS», «Anredpa» («Anredpandeckue BbIpAXKEHUS», «YpaBHEHUS W
HEPaBEHCTBAY), «Havana MaTeMaTH4ECKOTrO aHaIn3ay, «I"'eomerpus»
(«I'eomerpuueckue Gurypsl u UX CBOMCTBa», «l3MepeHue TreoMeTpruyYecKux
Benu4uH»), «BeposTHOCT, © cratucTtukay. JlaHHBIE JIMHUM  Pa3BUBAIOTCS
napajuleibHO, KaXJass B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO He
HE3aBUCHUMO OJIHA OT JIPYIrOM, a B TECHOM KOHTAaKTe U B3anumozaencrsuu. Kpome sroro,
WX 00BENIMHACT JIOTHYECKAsl COCTABIIAIONIAS, TPAJAUIIMOHHO MPUCYIIAasi MaTEMAaTUKE U
MPOHMU3BIBAIOIAS BCE MAaTEeMaTHYECKUE KYypChl M  COJAEpXKATEIbHbIC JIMHHM.
CdopmynupoBanHoe B DenepanbHOM rOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
cpeaHero oOmiero oOpazoBaHusi TpeOOBaHHUE «BJIAJCHUE METOJAMM JI0KA3aTeJIbCTB,
AITOpPUTMaMH PEIICHUs 3a/1a4d; YMEHHE (POPMYJIUPOBATH OMPEICICHUS, aKCHOMBI U
TEOPEMBI, IPUMEHATh UX, IPOBOJUTH JIOKA3aTEJIbHBIE PACCYKIECHUS B XO/€ PEIICHHUS
3aJa4» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUpPOBAHHE JIOTHYECKHX YMEHHH
pacrnpezensercs o BceM rojgam o0ydeHus Ha ypOBHE CPEeIHEro 00I11ero o0pa3oBaHMsL.
MECTO YUYEBHOI'O ITPEJIMETA «<MATEMATUKA» B YYEGHOM IIJIAHE

B cootBercTBUM c DenepaibHbIM TOCYAAPCTBEHHBIM 00pa30BATEIbHBIM
CTaHJapTOM CcpeaHero oolirero oOpa3oBaHUsS MaTEeMaTHKa SIBISAETCS 00s3aTeIbHBIM
npeaMEeTOM Ha JaHHOM YpOBHe oOpazoBaHus. Hactosieirt paboueit mporpammoit
npeaycMaTpUBaeTCs U3ydeHue ydeOHoro npeamera «MareMmaTtukay B paMKax TPEX
y4eOHBIX KypcOB: «AnreOpa M Hayajla MaTeMaTHMYECKOro aHanuza», «['eomerpus»,
«BeposTHOCTB U cTaTnCcTHKa». DOPMHUPOBAHUE JIOTHIECKUX YMEHUN OCYIIECTBISECTCS



Ha TPOTSDKCHHHM BCEX JIeT OOydYeHHs B CTapIied IIKOJIe, a AJIEMEHTBI JIOTUKH
BKJIIOUYAIOTCS B COJIEP>KaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

VYyeOnblii m1aH Ha u3ydyenre mateMatuk B 10—11kmaccax oTBOAUT 5 yueOHBIX
4acoB B HEJIEIIO B TEUCHUE KaXK]I0TO Tojia oOydenusi, Bcero 340 yuyeOHBIX 4acoB.

TemaTuyeckoe TMIaHUPOBAHHE  Y4E€OHBIX KYpCOB M PEKOMEHIYyEeMOeE
pacnpeneneHne yaeOHOTO BpEMEHH ISl U3YUYEHUS OTIEIBHBIX TEM, MTPEIJIOKCHHBIC B
HACTOAIIEH MporpaMme, HaJl0 pacCMaTPUBATh Kak IPUMEPHBIE OPUEHTUPHI B TTIOMOIIIb
COCTABUTEIIO aBTOPCKOW pabodeil MmporpaMMbl U TPEXKIE BCErO yUUTETI0. ABTOP
paboueli mporpaMMbl BNPaBE YBEIWYWTh WM YMEHBIIUTH MPEIJIOKCHHOE YHCIIO
y4eOHBIX YacOB Ha TEeMy, YTOObI YriayOUTbCS B TEMATHKY, 3aMHTEPECOBABIIIYIO
oOy4Jaronuxcsi, WK HANpPaBUTh YCUJIUSl Ha MPEOJ0JCHUE 3aTpyaHeHuid. JJomyctumo
TaKXe JIOKaJbHOE IMEpepaclpeeiCHue U IEePEeCTAaHOBKA 3JIEMEHTOB COAECPIKAHUS
Kypca BHYTPHU JJaHHOTO KJlacca.

KonuuectBo mnpoBepovHBIX pPadbOT (TEeMATHYECKUM UM MTOTOBBIA KOHTPOJIb
KauecTBa YCBOCHMsS Y4yeOHOro wmarepuaia) M HUX TUN (CAMOCTOSITENbHBIE U
KOHTPOJIbHBIE Pa0OTHI, TECThI) OCTAIOTCSI HA YCMOTPEHUE YUUTEIIA.

Taxke yuuTenb BOpaBE YBEIWYUTh WM YMEHBIIUTH YUCIO y4e€OHBIX YacoB,
OTBEJIEHHBIX B pabodeil mporpamMme Ha 0000IIeHHE, TTOBTOPEHUE, CHCTEMATH3AIHIO
3HaHWM oOydaronuxcs. EMWHCTBEHHBIM, HO MPUHIUMIIUAIBLHO BAaXXHBIM KPUTEPHEM,
SBJISIETCS IOCTUKEHUE PE3yIbTaTOB OOYUEHHS, YKa3aHHBIX B HACTOSIIEH MpOorpaMme.

INJIAHUPYEMBIE PE3YJIBTATBHBI OCBOEHHUSA YUEBHOI'O ITIPEJIMETA
«MATEMATHUKA»

OcBoenne ydeOHOro mpeamera «MaremaTukay JOKHO 00ECIICUYMBATH
JIOCTIDKEHHUE HA YPOBHE CpETHEro oOIero oOpa3oBaHUs CICAYIONUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIC ~ pe3yJbTaThl OCBOCHHMSI TMPOTPaMMBI  y4eOHOTO TpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS:

['pax1aHCKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YJarONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA, MPEICTABICHUEM O MaTEMaTUYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLETYP
IPaXKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCHl U TP.), YMEHUEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:




c(hOPMHUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKOW WIECHTUYHOCTH, YBOKCHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, [IEHHOCTHBIM OTHOLIEHHEM K
TOCTUKEHUSAM POCCUKMCKUX MAaTEMATHKOB U POCCHICKOW MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO O3TUX JOCTWKEHUW B JPYTrUX HaAyKax, TEXHOJOrusax, cdepax
SKOHOMHKH.

JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSL:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCUICKOTO Hapo1a; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, ATHUYECKOTO TOBEIEHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHHUEM JOCTHKEHHUN HAYKH U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAsl HSCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyIECHUI; BOCIPUUMUYNBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyueckoe BOCOUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHITH MAaTEMAaTUYECKUE 3HAHUS B UHTEpECcax
3I0pOBOr0 U Oe30IMacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO (3I0pPOBOC THUTAHHWE, COATAHCHPOBAHHBIM PEKUM 3aHATUA M OT/bBIXA,
peryisipHas (Qu3nyeckass aKTHBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHUS, TPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHMEM IICHHOCTH TPYAOJIOOWS; HHTEPECOM K
pasITuIHBIM chepaM MpodheCcCHOHATBHON IESITEIIBHOCTH, CBI3aHHBIM C MAaTEMATUKOHN H
e€ IPUIOKEHUSIMU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BRIOOp OyayIieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI; TOTOBHOCTBHIO U CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY 0O0pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;
TOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B PCEIICHUW TPAKTUYCCKUX  3a7ad
MaTeMaTHYeCKON HaIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO  AKOJIOTMYECKON KYJIbTYphl, ITOHMMAHUEM BIIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MNPUPOJHOW W COLHMAIBHOMU
Cpeabl, OCO3HAHUEM TI00ATLHOIO XapaKTepa SKOJIOTHYSCKUX MPOoOIeM; OpUCHTAIIUCH
Ha TPHMCHCHHE MaTeMAaTHYCCKUX 3HAHMK ISl pEIICHUs 3agad B 00JlacTu
OKpYXaIEl Cpeabl, I[UIAHUPOBAHUA TOCTYIIKOB K OLIEHKM KX BO3MOXKHBIX
IOCJIEACTBUU ISl OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAaYYHOI'O MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKW, TOHUMAaHUEM MaTEeMaTHIECKOM
HayKW Kak c(epbl YeTOBEUYECKON NEITeIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
IUTS pa3BUTHSI ITUBUIIM3AINH; OBJIAJICHUEM S3BIKOM MaTEMaTHKH U MaTeMaTHYCCKOU
KYJIbTYpO# Kak CpeJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH TPOSKTHYIO
M MCCIIEI0BATEIBCKYIO ICATEIPHOCTh MHAUBHUIYAILHO U B TPYIITIE.
METANIPEAMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHSI TPOrpaMMbI  Y4eOHOTO TMpeaMera
«MaremaTuka» XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OetiCMBUAMU.

1) Vhusepcanvhvle noznasamensmsle oeticmsusi, 0becnewusaiom Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECcCco8 0OYuaruuxcsa (oceoenue Memooo8 NO3ZHAHUS
OKpYIHCAIOUWe20 Mupa, NpUMEeHeHUe N0SUYECKUX, UCCIe008ameNbCKUX onepayuil,
YyMeHUll pabomams ¢ uH@opmayuetl).
ba3oBble JOTHYECKUE NEHCTBUS:

® BHISIBIIATH M XApaKTEpU30BaTh CYIIECTBEHHbIE IMPU3HAKK MAaTEMaTHUYECKHX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIY MOHATUAMU; GOPMYIUPOBATH ONPEICICHUS
MOHSTHUN; YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALUKA, OCHOBAHUS IJis
0000LIEHHS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIN3a;

® BOCIpUHUMATh,  (GoOpMyIHpoBaTb UM  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIBIIATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI31 U TPOTUBOPEYHS B
dakTax, MaHHBIX, HAONMIOJNEHUSAX W YTBEPXKACHUSAX; MpeajiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

e JieNlaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(IpsiMble M OT NMPOTUBHOIO), BBHICTPAUBATh APTYMEHTAIINIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BBIBOJIBI;

e BbIOMpaTh CcHoco0 pemieHust y4eOHOW 3afau (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUS, BEIOMPATh HaMbOoJee MOAXOASIINA C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ncciie10BaTENbCKUE IEUCTBUS:

® 1ICTOJIb30BaTh BOMPOCHl KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS;
(bopMyIupOBaTh BOIPOCH], PUKCUPYIOIIUE IPOTUBOPEUHUE, MPOOIEMY, YyCTaHABIUBATD
UCKOMOE U JaHHOe, (OpMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HUIIHUIO,
MHEHUE;



® [IPOBOJINTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBICHUS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXITy 00BEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® CaMOCTOSITENIBHO (POPMYJIHpPOBaThH OOOOIIEHUS W BBIBOJBI IO pPe3yiabTaTam
MIPOBEAEHHOTO HAOIOICHUS, MCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH MOTYyUEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

® IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
IPE/IOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.
PaboTa ¢ nHpOpMaImeii:

® BLISIBIATH AeUIUTH MH(OPMALIUM, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U ISl pELICHUS 3a/1a4u;

® BHIOMpaTh MH(OPMAIMIO U3 UCTOUYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
MIPEICTABJICHHUS;

e CTpyKTypupoBaTh MH(GOPMALMIO, MPEACTABIATh €€ B pas3auyHbIX (popmax,
WJLTIOCTPUPOBATH Tpadruecky;

® OLICHMBATh HaJEKHOCTh UH(pOpMALIH 1o CaMOCTOATEIIHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSM.

2) Yuueepcanvnule KOMMYHUKQMUGHblE oeticmeusl, obecneuusaiom
cpopMupo8aHHoOCmMy COYUATLHBIX HABLIKOS 00YUaAIOUWUXCAL.

Ooenue:

® BOCIPUHUMATh U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeIsIMU OOLLEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHMSI B YCTHBIX U
MMCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS 110 X0y PELICHUS 3aa4l, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

® B X07ic 00CYXJEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCY>KIa€MON TEMBI,
npo0JieMbl, peraeMoi 3a7a4uu, BbICKA3bIBaTh UJIEH, HAlleJICHHbIC Ha MOUCK PEIICHHUS;
CONOCTAaBIISATh CBOM CYXACHUS C CYXKICHHUSAMH JIpYTUX YYaCTHHUKOB JHAJIOTa,
oOHapyKUBaTh Pa3IU4Ke U CXOJICTBO MO3UIINI; B KOPPEKTHOU (popMe GOpMyIHPOBATH
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;

® [IPEACTABIATh PE3YJIbTAThl PEIICHMS 3aJadyH, IKCIIEPUMEHTA, MCCIEeI0BAHNUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIJICHUS C Y4ETOM 3ajad
Mpe3eHTAIMHU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyIHHYECTBO:




® [IOHUMAaTh M HUCIIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOW M WHIWBHIYyaJTbHOU
palboThI NpU pellIeHnU y4eOHBIX 3a/1a4; IPUHUMATh 11€JIb COBMECTHOU J1€ATEIbHOCTH,
IUIAaHUPOBATh OPTaHU3alMI0 COBMECTHON pabOThl, pacHpeneniaTh BHIbI padoT,
J0TrOBapuBaThCs, OOCYKIaTh MPOLECC M pe3ynbTarT padoThl; 0000IIaTh MHEHUs
HECKOJIBKMX JIFO/ICH;

® y4acTBOBaTh B TPYMIOBHIX (Popmax paboThl (00CyxkaeHHs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbBD» U MHBIE); BBIIOJHATH CBOK YacTh PabOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTMMHU YI€HAMH KOMAaH/Ibl; OLIEHUBATh KAYECTBO CBOEIO BKJIAJa B
OOUIMI IPOAYKT 110 KPUTEPUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJECHCTBHUSL.

3) Vuueepcanvhvie pezyisamuenvle oelicmsus, obecneuusaiom @Gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
CaMooprasu3anus:

® COCTaBJIATH IUIaH, AJITOPUTM pEIISHUs 3aJ1aud, BRIOMPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMU MO3HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JIEUCTBUM W MBICIUTENBHBIX MPOLECCOB, MX Pe3YyJibTaTOB; BJIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTpPOJIS IIPOLIECCa U pe3yJIbTaTa PEUICHUs MaTEeMaTH4EeCKON
3a1a4y,

® [IPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 33]a4H,
BHOCUTh KOPPEKTUBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE Pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITh TPUUUHBI
JOCTHKEHHSI WJIM HENOCTHXKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.
NPEJIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS padodeil MporpaMMbl MO MAaTEMAaTHKE

MIPEICTABJICHBI 110 T01aM 00YUYEHUS B paMKaX OTJEIbHBIX KypCOB B COOTBETCTBYIOLIUX
paszzenax Hacrosuen [IporpamMmel.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A».



esn n3yvyenusi yae0HOro Kypca

Kypc «Anrebpa u Hauajza MaTeMaTUYECKOTO aHAJINM3a» SBIAETCA OAHUM U3
HamOoJee 3HAYUMBIX B MMPOTPAMME CTapIleH IIKOJbI, TOCKOJIBKY, C OJHOW CTOPOHBI,
OH oO0ecreynBacT HMHCTPYMEHTAIbHYIO 0a3y [JIsi HM3y4yeHHUS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JPYrod CTOPOHBI, (POPMHpYET JOTHYEeCKOoe U abCTpaKkTHOE
MBILIUIEHWE y4YallUXCsd Ha YpPOBHE, HEOOXOIUMOM Il OCBOEHHUS KYypCOB
MH(POpPMATUKHU, OOIIECTBO3HAHNUS, UCTOPUH, CIOBECHOCTH. B paMkax maHHOrO Kypca
yyalivecs: OBJIQJIEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIIMpyeT CBOU TOCTHKEHUSI B MAaTEMAaTUUYECKOM Qopme.

Kypc anreOpsl u Hauyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBAC€T OCHOBY IS
YCTIEITHOTO OBIAJCHUS 3aKOHAMH (PU3HUKH, XUMHUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX
TEHACHIIMIA SKOHOMHKH M OOIIECTBEHHOHN >XWU3HH, MO3BOJSIET OPUEHTHUPOBATHCA B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOIB30BAThH
UX B IOBCEAHEBHOW XU3HU. B TOXe BpeMsi oBiajeHne aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMU MAaT€MaTUYECKUMH KOHCTPYKLUHUSMU pa3BUBAaCT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb  YTBEPXKACHUS, HCIOJIb30BATh
00001lIeHHEe W KOHKPETH3alWI0, a0CTparupoBaHUE W AHAJIOTHIO, (POPMHUPYET
KpeaTUBHOE M KPUTHYECKOE MbIIeHne. B Xone wu3ydenwss anreOpbl W Hayal
MAaTeMaTUYECKOTO aHAJIM3a B CTApUIEH IIKOJE yYalluecs IOJIY4YaroT HOBBIM OIBIT
pelIeHrsT TPHUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO TOCTPOSHUS MaTeMaTUYECKUX
MoJieTiell peanbHbIX CUTYallMil U UHTEPIpEeTaliy MOTYYSHHbIX PEIICHUH, 3HAKOMSTCS
C MpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnamaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIN
peanusyercs Kak uepe3 y4eOHBIM Marepual, CIoCOOCTBYIOMIMN (POpMHUPOBAHUIO
HAyYHOTO MHPOBO33PECHMS, TaK W Uepe3 CHenuPUKy ydeOHOW IesTeIbHOCTH,
TpeOyIomIe caMOCTOATETbHOCTH, aKKYPATHOCTH, MPOIOJDKUTEIILHON KOHIICHTPAIHH
BHHUMaHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIH pe3yJIbTaT.

B ocnoBe metoaunku oOyueHus: aiaredpe U HadajlaM MaTeMaTHYECKOIro aHaiu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YYESHHUS.

B ctpykType kypca «Anrebpa M Hauajga MaTeMaTHYECKOTO aHAIIM32» MOYKHO
BBICTIUTh  CIEAYIOIIHE  COAEp)KAaTeIbHO-METOAWYecKne JuHuU: «Yucna w
BbIUHCICHUs», «DyHKIMM U Tpaduku», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro  aHanm3a», «MHOXecTBa ®  JIOTHKa». Bce  OCHOBHBIC
COJIEPKATENbHO-METOANYECKHE JIMHUMA M3y4aloTCsd Ha MPOTSHKEHUH JBYX JIET
oOyueHusi B CTaplIel MIKOJIe, €CTECTBEHHO IOMOJHSS APYr Apyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM T€MaMU M paszzenaMu. MOXHO C yBEpEHHOCTBIO CKa3aTh, YTO



JaHHBIA KypC SBISETCS UHTETPATUBHBIM, TIOCKOJIBKY O0BEIUHAET B ceOe CoepKaHHe
HECKOJIbKUX MaTeMaTHYECKUX JVCLMILIUH: anreopa, TPUTOHOMETPUS,
MaTEeMaTUYECKUN aHaIN3, TEOpUsi MHOXeCcTB W Jp. [lo mMepe TOro kak ydariuecs
OBJIaJICBAIOT BCc€ OoJee MIUPOKMM MATEMAaTUYECKUM  allapaTtoM, Yy HHUX
MoCJIeIOBaTENbHO  (OPMUpPYETCS U COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MaTEMaTHYECKYI0 MOJIEb PEalbHOM CUTYalluu, MPUMEHSTh 3HAHUS, MOJYYCHHbBIC B
Kypce «Anrebpa W Hayajga MAaT€MaTHYEeCKOTo aHaju3a», JUid pEIICHUs
CaMOCTOATENbHO  COPMYJIMPOBAHHOM  MAaTeMaTHUYeCKOW  3ajadd, a  3aTeM
WUHTEPIIPETUPOBATH MOJYYCHHBIN pe3ylbTar.

CopepxarenpHo-MeTOIMYECKass JMHUA «YMcia M BBIYMCIECHUS» 3aBEpIIACT
(GopMHpOBaHNE HABBIKOB MCIIOJNb30BaHMsI JIEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW IKoje. B crapmieil mkoie ocoboe BHUMaHHE YIENsIeTcs
(GOpMUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIUX B ce0s
WCIIONIb30BaHUE PAa3NMYHBIX (OpM 3amucH JEHCTBUTEIBHOTO 4YHCIA, yMEHHE
paIroHaIbHO BBITOJHATD ICUCTBUS C HUMHU, J€JIaTh MPUKUJIKY, OIICHUBATH PE3YyJIbTaT.
OOyuaromuecs TONy4alOT HABBIKM NPUONMKEHHBIX BBIYUCICHUN, BBIMOJTHEHUS
JAEUCTBUM C YuWcCIaMM, 3allMCaHHBIMU B CTaHAAPTHOM (QopMe, HCIOJIb30BAHUS
MaTEeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIuaust «YpaBHEHUST M HEPABEHCTBA» pPEANU3YEeTCsl Ha NPOTSHKEHUU BCETro
oOyueHusi B cTaplied WIKoJIe, MOCKOJbKY B KaXKIOM pazjelne MporpaMmbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aJady. Yyalluecs OBJaJeBaloT
pa3IMYHBIMH  METOJaMH DEIIEHUS [ENbIX, PpalMOHATBHBIX, HWPPAIMOHATIHHBIX,
MOKa3aTeIbHBIX, TOTAPU(PMHUUECKUX U TPUTOHOMETPUIECKIX YPaBHEHU, HEPABEHCTB
u ux cucreM. [lonydyeHHble yMEHMSI UCHIOIB3YIOTCS MPU MCCIEAOBAaHUU (PYHKLIMN C
MOMOUIbI0 MPOM3BOJHON, PELICHUH MNPUKIAAHBIX 337ad W 3aJad Ha HaxXOXICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHU (yHKIuHU. JlaHHas coaeprKaTesbHas JUHUS
BKJIFOYAET B ce0s Takke (JOpMUPOBAHUE YMEHUHN BBITIOJIHITH pacu€Thl 10 hopmysiam,
npeoOpa3oBaHus ENbIX, PAllOHATBHBIX, HPPAIIMOHATBFHBIX U TPUTOHOMETPUIECKIX
BBIPOKEHUM, a TaK)Ke BBIPAKEHUM, COJlepKallluX CTeneHu U jJorapudmel. brarogaps
M3YYCHHIO anreOpandeckoro Marepuana TMPOUCXOANT JallbHEWIee pa3BUTHE
QIITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS ydaluxcs, (GOpMUPYIOTCS HABBIKU
JIeNYKTUBHBIX PAacCyXIE€HUH, padOThl C CHMBOJbHBIMU (DOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCMMOCTE B BHUJAEC pPABEHCTB M HEpaBEHCTB. Ajredpa
npesaraeT 3¢ (HEeKTUBHbIE UHCTPYMEHTHI IS pEIICHNS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

ConepxarenpHo-MeToauueckass JuHUS «DyHKIMHM U Tpa@uUKW»  TECHO
neperieTaeTcs ¢ APYTUMH JIUHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3a1aéT



MOCJIEIOBATEIIBHOCTh U3yUYeHUs1 MaTepuasia. M3ydeHne CTEeneHHOW, MOKa3aTelIbHOM,
JorapupMUUECKOd M TPUTOHOMETPUYECKHX (YHKIMI, WX CBOMCTB M TIpadHKOB,
UCIIOIb30BaHue (YHKIMN JJI1 peIIeHUs 3ajad U3 JAPYruX Y4eOHBIX MPEJAMETOB U
pEATLHOM )KU3HU TECHO CBA3aHO KAK C MATEMATUYECKUM aHAIIM30M, TaK U C PEIICHUEM
ypaBHEHMU U HepaBEeHCTB. [Ipy 3TOM 00JIbIIIOC BHUMAHKE yIeseTcs: GOPMUPOBAHUIO
YMEHHUS BBIpKATh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY pPa3IUYHBIMA BEITUYMHAMH,
WCCJIEIOBAaTh TOJNIy9CHHBIC (GYHKIWHA, CTPOUTh WX Trpadukd. Marepuan 3Toi
COAEPKATEIbHON JINHUM HAIICJIEH HAa Pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOIINAX
BBIPAKATh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3IU4YHONU (popMe: aHATUTHYICCKOM,
rpaduyeckoi ©  cioBecHOHW. Ero  um3ydeHue  crmocoOCTBYeT — pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO W KOHKPETH3allHH,
HUCIMOJb30BAaHUIO aHAJIOTHIA.

ConepxarenpHas nuHHus «Hadama MaremMaTndeckoro aHain3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MAaTeMaTH4YE€CKUX, TaK M NPUKIAJAHBIX 3aj]ad,
JOCTYMHBIX OOYyYalomMUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTH HCCIIEIOBATh U
cTpouTh rpaduku GyHKIUN, ONPENeasaTh UX HAauOOJbIINE U HAUMEHBIITUE 3HAUCHHUS,
BBIYUCIIATH IUIOMAAM (GUryp W OOBEMBI T, HAXOJIUTh CKOPOCTH M YCKOPCHHS
npoueccoB. JlaHHas colep)KaTeiibHas JIMHUA OTKPBIBAET HOBBIE BO3MOXXHOCTH
MOCTPOEHHUSI MATEeMaTUYECKUX MOJICJIEM pEaJbHbIX CHUTYyallui, HaXOXKICHHUS
HAWJIy4YIIEro PEIICHUS B MPHUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX,
3ajlayax. 3HAKOMCTBO C OCHOBaMHM MAaTEMAaTHMYECKOIO aHaliu3a CIOCOOCTBYET
Pa3BUTHUIO a0CTPaKTHOTO, (HOPMAJIBHO-JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS,
(dhopMUpOBaHUIO YMEHHI pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMaTUKH B HayKe,
TeXHUKE W HcKyccTBe. OOydyaromiuecs Y3HAIOT O BBIIAIOMIMXCA pe3yJbTarax,
MOJIYYCHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxaTeapHO-MEeTOAMYECKass JIUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TE€OPUM  MHOYXECTB. TeopeTuKo-MHOXKECTBECHHBIEC
MPEJICTABICHNS] TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATeMaTUKW M MPEIJIararoT
HauOoJsiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINNA BCE pa3feibl MaTeMaTUKU U €&
MIPUJIOKECHUHM, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCUUIUIMHBI B E€IUHOE
uenoe. IloaToMy BaXHO JaTh BO3MOYKHOCThH IIKOJIBHHUKY MHOHUMATh TEOPETHUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOW MAaT€MAaTUKW W HCIOJb30BaTh €ro s
BBIPAKECHUS CBOUX MBICIICH.

B xypce «Anrebpa n Hauana MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MaTE€MaTHYECKOI'O0 MOJICIMPOBAHUsI, KOTOpPbIE IMpHU3BaHbl CHOPMHUPOBATH
HABBIKM MOCTPOCHUS MOJEIICU PEalIbHbIX CUTyallui, UCCICIOBAHUS 3TUX MOJEIEU C
MOMOIIIBIO ammapaTra aiaredpbl W MaTeMaTUYeCKOro aHajiv3a W HWHTEPIpeTaluu



ITIOJYYEHHBIX PE3yJbTaTOB. Takue 3aJaHMsl BIUIETEHBl B KAXKIBIM W3 Pa3cioB
IIPOTPAMMBI, ITOCKOJIBKY BECHh MAaTEPHANl Kypca IIUPOKO MCIIOIb3YETCs I PELICHHUS
OpUKIaAHbIX 3a7ad. [Ipu pemeHun peanbHBIX NPAKTUYECKUX 3a7ad  ydaluecs
Pa3BUBAIOT Ha0JII0JaTEIbHOCTD, yMeHue HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCIOJIb30BaTh AaHAJIOTUIO, 0000HIaTh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33/1a4
OpraHu3yeTcsi B IIpoOlLleCCe H3YYEHHs BCEX TeM Kypca «Airedpa W Hayana
MAaTeMaTUYECKOTO aHATU3A).

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CormacHo yuebHomy tiaHy B 10—11 kmaccax wu3ydaercss y4eOHBIA Kypc
«Anrebpa W Hayajga MaTeMaTHYECKOTO aHalIu3a», KOTOPBIM BKJIIOYaeT B cels
CIEAYIOIINE OCHOBHBIC PA3/eibl COepKaHus: «Uucna U BEIYUCICHUSN, «Y PaBHEHHS
U HepaBeHCTBa», «Dynkiuu u rpadpuxuy, «Havganma maremaTHueckoro aHaiuza» H
«MHOX€eCTBa U JIOTUKa.

B VueOHOM maHe Ha u3yuyeHHUE Kypca ainreOpbl U HadYal MaTeMaTHYECKOTO
aHaju3a OTBOJUTCSA HE MeHee 2 yueOHbIX 4acoB B Henelnto B 10 kinacce u He MeHee 3
y4eOHBIX 4acoB B Henemto B 11 kiacce, Bcero 3a jiBa roga o0yuenust — He menee 170
y4eOHBIX YaCOB.

Ilnanupyemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS
padoueii mporpaMmmbl Kypca (1o rogamM o0y4eHus )

OcBoenune yueOHOro Kypca «Anrebpa U Hayajga MaTeMaTHUYECKOTO aHan3a» Ha
YpPOBHE CpeaHero oOmero oOpa3oBaHUs JOJDKHO OOCCIeYuBaTh JIOCTHIKCHHUE
CJIEYIONTUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

10 knacc
Yucaa v BBIYUCTCHUA

e OnepupoBaTh TMOHATHUSIMHU: pAIMOHAIBHOE U JICUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U ICCATUYHAS POOb, MPOIEHTHI.

e BLInoaHsaTh apupMeTHIECKHE orieparuu C  palMOHAIHHBIMHU 5
JIEMCTBUTEIILHBIMU YHCIIAMHU.

¢ BrmonHsaTs npuOIMKEHHBIC BBIUUCICHUS, WCTONB3Ys MpPaBWIA OKPYTJICHUS,
JenaTh MPUKUAKY U OLICHKY PEe3yJIbTaTa BhIUYHUCICHUM.

e OnepupoBaTh MOHITUSIMHU: CTETICHB C IIEJIBIM MTOKa3aTeaeM; CTaHaapTHas ¢hopma
3amucHy JEeUCTBUTEIBHOTO YUCa, KOPEHb HATYpAJIbHOM CTENEHU; NCTIOIb30BaTh



noAxodauryro ¢GopMy 3amucu JEUCTBUTENbHBIX YHCENT IS  PELICHHS
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

OneprpoBaTh MOHATUSMHU: CUHYC, KOCUHYC W TAHI€HC MPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BaTh  3aIlUCh IIPOM3BOJIBHOIO  yIJla  4epe3 oOpaTHbIe
TPUTOHOMETpHUECKHUE QYHKIIUH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; ILEJIOE,
pPalMOHAIIBHOE, MppauroOHaIbHOE YpaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHE;

Brinonuare mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUW U peliaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonHsaTh 1ipeoOpa3oBaHus LENbIX, PAMOHAIBHBIX WM HUPPAIMOHAIBHBIX
BBIDAKCHUA W pemaTh OCHOBHBIE THUNBI LENbIX, PAlAOHAIBHBIX W
HMppalMOHATbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHsTh ypaBHEHHUS M HEPABEHCTBA IS PEIICHU MaTEMAaTUYECKUX 3a1ay U
3a/1a4y U3 pa3IUYHbIX 001acTel HAYKH U peabHON KU3HH.

MopenvupoBaTh peajibHble CHUTyalldd Ha sI3bIKe alreOpbl, COCTaBIATH
BBIPAKCHUS, YpPaBHEHUs, HEPABEHCTBA [0 YCJIOBHIO 3aJayd, HCCIIEIOBAaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHUAMHU: (QYHKIUS, CIOCOObI 3aaHus (QYHKIHMH, 00JIACTh
ONpeaeNeH!s] U MHOXKECTBO 3HaYeHUN (PYHKIUH, rpapuk (yHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKIIMHU, HYJIN (YHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIHMN 17151 peIIeHus ypaBHEHUH.

CrpouTh U uyuTaTh rpauku JUHEWHON (YHKIMHU, KBaJApaTUUHON (yHKIUH,
CTETIEHHOMN (PYHKIIMH C IIEJIBIM MTOKa3aTeeM.



Hcnonp3oBath rpaduku QYHKOMA [JIs1  HCCIAEAOBAHMS MPOLIECCOB H
3aBUCUMOCTEH MPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEAMETOB U peabHOM
KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauajna mareMaTu4ecKoro aHajm3a

OnepupoBarh NOHATHSMHU:  TOCIENOBATENIbHOCTh, apuMeTHUeCcKas M
reOMETpUYECKas MPOrPECCUH.

OnepupoBaTh TMOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON POrPECCHH.
3aaBaTh NOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENIOBATEIBHOCTEW W IIPOIPECCUI IS PELLEHUS
peanbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHokecTBa U JIOTHUKA

OnepupoBaTh NOHATHUSIMA: MHOXECTBO, ONIEPALIMU HAJl MHOKECTBAMMU.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar il OMMCAHUS PEATbHBIX
IIPOLIECCOB U SIBIICHUM, TIPY PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.
OnepupoBatb MTOHSATHUSIMMU: ONpEIEIICHHUE, Teopema, CJIIEACTBUE,
JIOKA3aTENbCTBO.

11 kiacc

YucJya v BLIYUCICHUA

OnepupoBaTh TOHATHSAMHU: HATypaJbHOE, II€JI0€ YHCIIO; HCIIOJIh30BaTh
NPU3HAKK JICSTUMOCTH IEJIBIX YHCEJ, pPa3JIOKCHHE 4YhCia Ha IPOCThIC
MHOKHUTEIN ISl PEeIICHUS 3a/1a4.

OnepupoBath MOHATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.
OnepupoBaTh TMOHATUSAMH: JOTapu(dM dYHCIIA, ACCATUYHBIC W HATypabHBIC
Jorapu(MBbI.

YpaBHeHUs U HEPABEHCTBA



[IpuMeHsTH CBOICTBA CTENEHH AJIs MPE0Opa30BaHus BBIPAXKEHUI; ONIEPUPOBAThH
MOHATUSIMM: TIOKa3aTEJIbHOE ypaBHEHHWE M HEPABEHCTBO; pellaTh OCHOBHBIC
TUIBI TOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

Beimonuate  nmpeoOpa3oBaHWs — BBIpAXCHUM, COJAEpIKAIIUX  JIOrapuMBbL;
ONEpUpPOBaTh TMOHATUSMU: JOTapuU(PMUUYECKOEC YpPAaBHEHHUE U HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JOTapU(PMUYECKUX YPABHCHUN U HEPABEHCTB.
Haxonuts penienust npocTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTh MOHATHSIMHM: CUCTEMa JIMHEHHBIX YpPaBHEHUN U €€ peIICHUE;
HCMOJIb30BaTh CHUCTEMY JIMHEWHBIX YPABHEHHUU MJIsI PEIICHUS MPAKTHYECKHUX
3ajJad.

Haxonute pemieHus mpoCcTEeNIMX CUCTEM M COBOKYIHOCTEW paldOHATBHBIX
YPaBHECHU U HEPABEHCTB.

MopaenupoBaTh peajgbHBIE CHUTyallMd Ha S3bIKE€ alreOphl, COCTaBIATH
BBIDAKCHUSA, YPAaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO 33/1a4H,
HCCIIEIOBATh MOCTPOEHHBIE MOJENH C UCII0JIb30BAHUEM alliaparta ajareophl.

DOyHKUUM U TPapuKu

OnepupoBaTh  MOHATHSMU:  MEepUoadYecKass  (QYHKIUA, MOPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKHA OHKCTpeMyMma (YHKIMH, HAUOOJbIIEe U
HauMeEHbIllee 3HauYeHUs (GYHKIUU HA TMPOMEXKYTKE; HUCIOJIb30BaTh WX IS
UCCleI0BaHus PYHKIUH, 3aJJaHHOU rpaduKoM.

OnepupoBarh MNOHATHAMHU: TpapUKH TOKA3aTE€IbHOM, JorapupmMuyeckol u
TPUTOHOMETPUUYECKHUX (PYHKIMI; N300pakaTh UX HA KOOPJIMHATHOMN MJIOCKOCTU
Y UCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHU U HEPABEHCTB.

N300pakath Ha KOOPJUHATHOM IJIOCKOCTH TpaduKH JTUHEHHBIX YPABHCHHUMN U
UCIOJIb30BaTh UX ISl pELICHUSI CUCTEMbI JINHEWHBIX YPABHEHUH.
Ucnonb3oBate rpaduku GyHKIUNA U1 KUCCIIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEH U3 APYTUX yUY€OHBIX TUCIUIUIMH.

Hauajna mareMaTHu4eCcKOro aHajm3a

OnepupoBarth MOHATHUSMU: HENpepbiBHAS (YHKIUS, MPOU3BOJHAS (YHKIIUU;
UCIIOJIH30BaTh TEOMETPUYECKUN M (PUBNYECKUA CMBICT TMPOU3BOIHOM JIS
peleHns 3anad.

Haxonutbh mpou3BOAHbBIE 3JIEMEHTAPHBIX (DYHKIMH, BHIYUCISTH MTPOU3BOIAHBIC
CYMMBI, TPOU3BEIICHNS, YACTHOTO (PYHKITUH.



e lcnonb30BaTh MPOU3BOIHYIO IS UCCIICIOBAaHUS (DYHKIIMA HA MOHOTOHHOCTD U
OKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI UCCIICIOBAHMS K TOCTPOCHHIO TPApUKOB.

e llcnonb30BaTh MPOM3BOIHYIO I HAXOXKICHHS HAWIYUIIEro pEIICHUS B
MPHUKIIATHBIX, B TOM YHCJIE COITUATBHO-9KOHOMUYECKHX, 3aa9ax.

e OmnepupoBaTh TOHATHSAMH: TIepBooOpa3Hass H  HWHTErpall; IOHUMATh
reOMETPUYCCKUN M (PU3MUECKUI CMBICT HHTETpaIa.

e HaxoauTh nepBoOOpa3HbIC IEMEHTAPHBIX (DYHKIUN; BBIYUCIISATh HHTETPAJ 110
dbopmyne Hrrorona—JleiiOnura.

e Pemarh nmpuKkIaaHBIC 3a7a4d, B TOM YHCIE COIMAIBLHO-YKOHOMHYECKOTO H
(PU3NIECKOTO XapaKkTepa, CpeACTBAaMH MaTEMAaTHIECKOTO aHAIH3a.

Conep:xxanue yueOHOro Kypca (mo rogam o0yyeHus )

10 kmace
Yucaa 1 BIYUCICHUSA

Panonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, TMPOIICHTHI,
OCCKOHEYHbIE  TEpPUOAUWYECKUE  JpoOu.  ApudpMeTHdYecKhe  Omepamuu ¢
palMOHAJILHBIMUA YHUCJaMHU, TIpeoOpa3oBaHUs YUCIIOBBIX BbIpakeHUi. l[IpumeHenue
IpoOeil W TPOLIEHTOB ISl PEUIeHUs MPHUKIAJHBIX 3aad U3 Pa3IMyHBIX OTpacieu
3HAHUU U PEATbHOM KU3HH.

JlelicTBUTENbHBIE  YucHa.  PalMoHalbHBIE W UPpPAlMOHAJIBHBIE  YHCIIA.
ApudmMernueckre ornepandd C JACHCTBUTEIBHBIMH 4YHclIaMu. [IpuOmmkxEHHbIC
BBIUKCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenb ¢ nensiM nokazatenem. CtangaptHas gopma 3amucu JeHCTBUTEIBHOTO
yucina. Vcnonb3oBaHue MOAXOnsiie (GopMbl 3amucu JEHCTBUTEIBHBIX YHUCEN IS
pelIeHUs MPAKTUYECKUX 3a]1a4 Y NMPEJICTABICHUS JaHHbIX.

ApudmMernueckuii KOpeHb HaTypaJbHOU cTeneHu. JlelcTBus ¢ apupMeTHIeCKUMU
KOPHSIMH HaTypaJbHOU CTEIICHH.
CuHyCc, KOCMHYC M TAaHIT€HC YHCIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,

APKTAHTCHC YHUCJIOBOI'O apryMcHTaA.

YpaBHeHUS U HEPABEHCTBA
ToxxaecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUS.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUYECKUE HOPMYIIBIL.
YpaBHEeHUE, KOpEHb yYpaBHEHUs1. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeToj
VHTEPBAJIOB.



Pemenue nensix 1 1poOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHUU U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHHH M HEPAaBEHCTB K PELICHHUIO MAaTEMaTUYECKHUX 3a4ad U
3a]1a4 U3 pa3IMYHbIX 00JacTel HayKu U peasbHOM KU3HMU.

DYyHKIUHA U TPAPUKHU

OyHk1us, cnocoOwl 3aaanus ¢pyHkuuu. ['padux dpynkuunu. BzaumMHo oOpaTHbie
GyHKIMH.

OO6nactp ompeneseHUss ¥ MHOXKECTBO 3HaueHW (yukuuu. Hymu dyHkmmm.
[TpoMexyTkH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

Crenennast GyHKIMS C HAaTypaJbHBIM U IIENIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHs N-Oi CTENEHHU.

TpuronomeTrpudeckass OKpPY>KHOCTb, OIpENETICHHE TPUTOHOMETPUUICCKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

Havana MmaremaTnyeckoro aHajaiu3a

ITocienoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEaOBaTEIbHOCTEH. MOHOTOHHBIE
MOCJICOBATEILHOCTH.

Apudmerrnyeckass U reoMeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccun. PopMysia CIOXKHBIX MPOLEHTOB. Vcrosib30BaHWE NPOrpeccuu ist
pEIIEHNS peaAIbHBIX 3a7a4 NMPUKIIAHOTO XapakKTepa.

MHo:xecTBa M JIOTHKA
MHoOk€eCTBO, onepanuu HaJa MHOXecTBamu. Jluarpammel OJiliepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —aIrmapara [Jisi OINHUCAHUS PeaIbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MIPEAMETOB.
Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATENbCTBO.
11 kaace
Yucaa v BIYUCICHUSA
Harypanbnbie u nensie uyncia. [Ipu3Haku 1€ 1MMOCTH UEBIX YUCE.
CreneHnb ¢ palMoHaIbHBIM MTOKa3aTesneM. CBOWCTBA CTEIICHH.
Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.
YpaBHeHUs U HEPABEHCTBA



[Ipeo6pazoBanue BoIpa)KEHUM, COJIEPIKALIUX JTOTAPUPMBI.

[IpeoOpazoBaHHe BBIPAXKEHUH, COAEpPKAIIMX CTENEHH C PALUOHAIBHBIM
[IOKA3aTeJIEM.

IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHWH. PemeHue NpUKIaAHBIX 330a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHM.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpruMeHenue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX
3a]1a4 U 3aJa4 U3 pa3INyuHbIX 00JacTel HayKH U peasIbHOM JKU3HHU.

DOyHKUMU ¥ TpaGuKHn

Oyukuus. [lepuoanueckue pyHkuuu. [IpomMeXyTKM MOHOTOHHOCTU (DYHKIIMH.
Makcumymbl ¥ MHHUMYMbl (QyHKIuu. HaumOonbplmiee W HauMMeHblllee 3HAUYCHHE
(yHKLIHMH Ha TPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazaTenbHas u norapudmudeckast GyHKIUU, UX CBOMCTBA U rpadUKH.

Ucnonp3oBanne rpagukoB (PyHKIUN A1 pEHICHUS YpaBHEHHM M JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rtpadukoB GyHKIUNA [ MCCIEAOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUM 3aJad U3 JPYTrux y4eOHBIX
MPEAMETOB U PEANbHOU KU3HH.

Hayajia MaTeMaTH4eCKOIo aHAIM3a

HenpepriBabie GpyHKIIMN. MeTO1 HHTEPBAJIOB JIJIsl pEIICHHUS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[IpousBoaHbie dneMeHTapHBIX GYyHKUIUNA. DOPMYIIbl HAXOXKIECHUS MPOU3BOJHOM
CYMMBbI, TPOU3BEJECHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOU3BOAHOW K MCCIENOBAaHUIO (PYHKIUMHA HAa MOHOTOHHOCTh W
sKcTpeMyMbl. HaxoxneHne HauOOJbIIEro M HAUMEHBIIETO0 3HAYeHUS (PYHKIMHU Ha
OTpE3KE.

IIpumenenne TPOU3BOMHOM JUIsi HAXOXKIACHHsS HAWIY4YlIEro peElIeHUus B
NPUKIATHBIX 3a7a4ax, A1 OMpeAesieHUs CKOPOCTH Mpolecca, 3alaHHoro (popmymnon
WM TpauKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HbBIX.



WuTerpain, ero reoMmeTpruueckuii U (pu3nueckuii cMpIci. Berancnenue uHTerpana
no gopmyne Herorona—JleitOnumna.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIbHBIX
yucell. PaioHanbHbIe ypaBHEHHS U https://fg.resh.edu.ru/
1 12 1 -
HEpaBEHCTBA https://uchi.ru/

9 ®ynkuuu 1 rpagukn. CTeneHs ¢ HeIbM 6 https://fg.resh.edu.ru/
HIOKa3aTeneM https://uchi.ru/

3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 https://fg.resh.edu.ru/
HppanmoHaibHbie ypaBHEHUS! M HEPABEHCTBA https://uchi.ru/
DopMytbl

4 TPUTOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1 httpS://fq'reS.h'edu'rU/

https://uchi.ru/
ypaBHEHUS

5 ITocnenoBaTeabHOCTH U IPOrPECCUH 5 httt]?ts {sh;(/]u::eif ih}ﬁ(/ju'rw

6 HOBTOP@HI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 3 1 ht;?f/sh;?urceﬁ ihfju'rw
3HAHUU Ntips./iuchi.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchbl
CreneHb ¢ paloHAIbHBIM TIOKA3aTEelIeM. https://fg.resh.edu.ru/
1 [TokazarensHast pynkms. [lokazaTenpHbIe 14 1 https://uchi.ru/
yYpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmuaeckas GpyHKIus. https://fg.resh.edu.ru/
2 Jlorapudmudeckue ypaBHEHUS U 12 https://uchi.ru/
HEPaBEHCTBA
Tpuronomerpuyeckre QyHKIUH U UX https://fg.resh.edu.ru/
3 rpaduku. Tpuronomerpuueckue 9 1 https://uchi.ru/
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 httt]?ts {sh;(/]u::ei? ih}ﬁ?u'rw
5 WNHuterpain u ero npuMeHeHus 9 htrt]?fplsh;?urcehs ihfju.rw
. https://fg.resh.edu.ru/
6 12 1 .
CucteMbl ypaBHEHHH https-//uchi.ru/
7 HatypanbHble u Lensle uncia 6 ht;[t)ts /S/l;(/lul;:es ih}ﬁ?u'rw
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS https://fqg.resh.edu.ru/
8 - 18 2 -
3HAHUU https://uchi.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUSA»

Lenu u3yyenust yueGHOro Kypca

Baxxnocth y4eOHOTO Kypca TE€OMETpUH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OOYCJIOBJIEHA NPAKTHUYECKON 3HAYMMOCTBIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yIbTAaTOB OOyUYEHHUS TE€OMETPUM B HANPABICHUU JTUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUSA (PYHKIMOHAIBHOH MAaTeMaTUYeCKOU
I'PaMOTHOCTH, M3y4Y€HHUS APYTUX Y4YEOHBIX AUCUMIUIMH. Pa3BuTHe y ydamuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKACHUU TI'€OMETPUUECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOIO0 M HJI€aJIbHOT0, XapakTepe OTPaKEHUs
MaTeMaTHYECKON HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTHUECKOTO MOJICTUPOBAHMS B HAYYHOM TO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYTHOTO MHUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHUA, HEOOXOMMUMBIX UIA aJanTallid B COBPEMEHHOM
o011ecTBe.

['eomeTpus siBIseTCS OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak OOECIeuYMBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbInuieHHe, (opMupyeMoe TpH H3YyYECHUH OO0Yy4YarOUTUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEP KICHUI
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHUE BBIJBUTATh W OMPOBEPrath
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA MpPH PEIICHUH 3a]ad €CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHSA, (opMma
OTPaKEHUs OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamu 00BbEAUHSIET pa3Hble BUIbI yUeOHOW U TPYAOBOM NEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KayecTB, IMOATOMY aKTyalbHa 3ajaya
dbopMupoBaHus |y  OOyYalOIIMXCS  MPOCTPAHCTBEHHOIO  MBINUICHHUS]  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

Llenp ocBoeHus mporpamMMmbl yueOHOTO Kypca «l'eomeTpus» Ha 0a3oBOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPHUUECKUX 3HAHUNH ©  JEHCTBUH, creuu(uIHbIX



T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  O0pa3oBaHHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmma 1o reoMeTrpud Ha 0a30BOM YpOBHE MpeAHa3HAuYEHa MJis
oOyJaroluxcs CPpeIHEN LIKOJIbI, HE MCIBITHIBABLUINX 3HAYUTENIBHBIX 3aTpPyIHEHUI
Ha YpOBHE OCHOBHOro 0o01ero oopasoBaHus. Takum oOpa3oM, oOyuaromuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH O0IIIME MAaTeMaTUYECKUE YMEHHUS, CBI3aHHBIE CO
CHeU(PUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO OoJiee TIIyO00Ko, eciu
B JAJbHEUIIEM BO3HUKHET HEOOXOAMUMOCTh B TE€OMETPUUYECKHUX 3HAHUSIX B
po(heCcCUOHATIBHOM e TENbHOCTH.

JlocTuKeHHe LeIH OCBOCHMSI TMPOrpaMMbl OOECIEUYMBAETCS pPEIIEHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopureTHbIMM 3aJayaMu  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCs:

® (opMHpOBaHUE MPEACTABICHUS O TEOMETPUH KaK YACTH MUPOBOU KYJIBTYPbI
Y OCO3HAaHHUE €€ B3aMMOCBSI3U C OKPYXAIOLUM MUPOM;

® (QopmMupoBaHUE MPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJlaX BPALLEHUS KaK
O BO)XHEWIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIIOLIMX ONUCHIBATH U U3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA;

® (opMHpOBaHKE YMEHHUSI PAaCO3HABATh HA YEPTEKAX, MOJICIISAX U B pE€aIbHOM
MHpE MHOTOTPAHHUKH U TeJla BPAICHMUS;

® OBJIaJICHUE METOJAMM pEUIeHUs 3a]ad Ha MOCTPOCHHUS Ha M300pAKEHUSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHHME YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOI'PAaHHHMKAX M TeJaxX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAaMU;

® OBJIa/ICHUE AITOPUTMAMHU PELICHHUS] OCHOBHBIX THIIOB 3aja4; (POPMUPOBAHNE
YMEHUS NPOBOJUTH HECIIOKHBIE JIOKA3ATEJIbHBIE PACCYKJICHHUS B XOJ€ pPELICHUS
CTEpPEOMETPUUECKHUX 3aa4 U 33J1ay C MPAKTUUYECKUM COJIepKaHUEM;

® pPAa3BUTHE MHTEJUICEKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUYarommxcs,
MO3HABATEJIbHON  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILJIEHUS;

® (QopmupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJI€BAaHTHON F€OMETPHHU:
YMEHHE paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUN ammapaT [Uisl PEIIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETHUPOBATb M  OLICHUBATh IIOJYYEHHBIE
PE3YJIbTATHI.



OTnUYUTENbHON OCOOEHHOCTBIO MPOTPAMMBbI SIBISIETCS BKJIIOYEHHE B KYpPC
CTEpEOMETPHUH B Hayaje ero U3y4yeHus 3a/1a4, pelaeMbIX Ha ypOBHE HUHTYUTHUBHOTO
MO3HAHUA, W OINpeAeNEéHHBIM 00pa3oM OpraHu3oBaHHAas padoTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO MBIILJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YUYEHUIO MTPEIMETA.

[Ipeanourenue OTOAETCS HATIAIHO-KOHCTPYKTUBHOMY METOLY OOYy4YEHHUS], TO
€CTh TEOPETUYECKHE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JAESATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUaIlUXCsl B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a1a4 Ha CO3/IaHNe
MPOCTPAHCTBEHHBIX O0pa30B M 3aJady Ha OIEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C ONOPOM Ha HAMISIAHOCTh, a
ornepupoBaHue 00pa3oM — B YCIOBUSAX OTBIICYEHUS OT HATJIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «I'eomeTpun» B 10—11 knaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTPAaHCTBE», «Tesa BpalieHus»,
«BekTopsl U KOOPAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTIOTUYECKUX YMEHHM
pacrpeensercs He TOJIbKO 10 COJIePKAaTeNbHBIM JIMHUAM, HO U 110 ToJaM 00y4YeHus
Ha YpOBHE CpPEeIHEro 0011Iero 00pa3oBaHuUsl.

Conepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell TporpaMMmbl, pacnpeAei€HHbBIM MO0 ToJaM OO0ydYeHus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUYECKHUMHU
MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISLIOCH MOCIEI0BATENBbHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUN OOy4yaroUMXcs, pacuiupss U
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBS3H.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

B YueOHoM mtaHe Ha U3ydyeHHE T€OMETPUHN OTBOJUTCSA HE MEHee 2 yUeOHbIX
yacoB B Hejenmo B 10 kiacce u 1 yueGHOTO "aca B Henelnto B 11 kitacce, Bcero 3a aBa
roga ooy4yenust He MeHee 102 yueOHBIX 4acoB.

Ilnanupyemble npeaMeTHbIE Pe3yJbTaThl 0CBOCHHs pado4eil mporpaMMsbl Kypca (1o
roaamM o0y4eHus)

[IpenmeTHble pe3ynbTaThl H3Y4YEHHS TE€OMETpUHM Ha 0a30BOM ypOBHE
OpPUEHTUPOBAHbl Ha JOCTH)KECHHE YPOBHS MATEMaTUYECKOW TI'PaMOTHOCTH,



HEOOXOJMMOr0 JUIsl YCICUIHOTO PEIICHUs 3a7a4 B PEabHOM KU3HU M CO3JaHUE
YCIIOBUM JIJISl UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE CPEIHETO
oOmero oOpa3oBaHus JOJDKHO  OOecleurMBaTh JOCTHXKEHHE  CIEAYIOLIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATH AKCHOMBI CTEPEOMETPUU W CIEIACTBUS M3 HUX IPU PELICHUU
Ir€OMETPUYECKUX 3a/1a4.

e OnepupoBaTh MOHATUAMU: MTAPATUIETIBHOCTD U MEPIIEHINKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

e KnaccuuuupoBaTh B3aUMHOE pACIOJIOKEHHE NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh NOHIATUIAMU: IBYTPaHHbBIN YTOJ, TPAHU JIBYTPAHHOIO YIJIa, pedpo
JNBYIPAHHOTO YIJa; JIMHEHMHBIM YroJI IABYTPAHHOIO YIJIa; TpagycHas Mepa
JIBYIPaHHOTO yTJIA.

e OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIIYKIbII W HEBBITYKJIBII
MHOTI'OTPAaHHHUK, JJIEMEHTBI MHOTOI'PaHHUKA, [IPABUIILHBIA MHOTOTPAaHHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHUpamMuja; MpU3Ma,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

e KnaccuuuupoBaTh ~ MHOTOIpAaHHUKHM,  BbIOMpas  OCHOBaHMS  JUId
KJIacCU(pUKALMU (BBIIYKIIbIE W HEBBITYKJIblE MHOTOIPAaHHUKU; MPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIebl).

e OnepupoBaTh NOHATUSAMMU: CEKYLIAs INIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEUEHUM, UCTIOJIb3YsI METO/I CJIE/IOB.

e CTpoUTh C€YEHUSI MHOTOTPAaHHUKOB METOJIOM CJIE/I0B, BBIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEpPTEk M M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
COOKY, CHU3Y.

e PemaTh 3a71aui Ha HaXOXJIEHUE T€OMETPUYECKUX BETMUYMH 10 00pa3nam Wi
aNrOpUTMaM, IPUMEHSS HW3BECTHBIC AHAJTUTUYECKUE METOJbI IIPU PELICHUU
CTAHJAPTHBIX MATEMAaTUYECKUX 337a4 Ha BBIYMCIICHUE PACCTOSHUN MEXKIY
JBYMsI TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKM 10 IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

e PemaTh 33a4i Ha HaXO0XJIEHHE T€OMETPUUECKUX BEIMYHMH 10 00pa3uaM Hiu
QNrOpUTMaM, IPUMEHSS HW3BECTHBIC AHAJIUTUYECKUE METOJbI IIPU PELICHHUH
CTAHJAPTHBIX MATEMAaTHYECKMX 3a1ad Ha BBIUYHCICHHE YIJIOB MEXKIY



CKpPEIMBAIOIIAMUCS TPSIMBIMH, MEXKAY IPSIMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIMIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ MpUMEHEHHEeM (OPMYI; BBIYUCIATH COOTHOIICHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSMHU: CHUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI.
W3Bnekarp, mnpeoOpa3oBeIBaTh M HHTEPIPETHUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (QHUrypax, MPEICTaBICHHYIO Ha
yepTexax U pUCYHKaX.

[IpumeHsTh reoMeTpruueckue GakThl JJIsl PEIICHHS CTEPEOMETPUUYECKUX 3aad,
IIPEANOJIATAlOIIMX HECKOJBKO IIAr0B PELICHUs, €CIIM YCIOBHUS IPUMEHEHUS
3a71aHbl B SIBHOU (popMe.

[IpuMeHATP NOpPOCTEUIIME TPOTPaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.
IIpuBOOUTE NpPUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.
[IpuMeHATh MOJMY4YEHHBbIE 3HAHHUS Ha NPAKTUKE: aHAIM3UPOBATH PEABHBIE
CUTyallMd W IPUMEHSITh U3YUYEHHBIC MOHATHS B IIPOLIECCE NMOMCKA PELICHHUS
MaTeMaTU4YecKu CHOPMYIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATH pPEaAIbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUH M TEOpeM, ammapara ajireOpsl;
pelaTh NMPaKTUYECKHUE 3aa4H, CBA3AHHBIC C HAX0XKICHUEM I€OMETPUYECKUX
BEJINYHH.



11 kaacc

e OmepupoBaTh MOHATUSIMH: IWIMHAPUYECKAS TMOBEPXHOCTh, OOpa3yOIIHeE
IMUIMHAPAYECKON TMOBEPXHOCTH; UWIUHADP;, KOHHWYECKAas ITOBEPXHOCTD,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ChepudecKas MOBEPXHOCTb.

e Pacnio3HaBaTh Tena BpaiieHus (MUINHIP, KOHYC, chepa u map).

e OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalllCHUSI.

e KnaccudumupoBath B3auMHOE pacIioioKeHne chephl U MITOCKOCTH.

e OnepupoBaTh MOHITHSIMH: IIIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CerMEHTA; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOTO
CJ10S1; IAPOBOU CEKTOP.

e Beruuciiate 00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH TEN  BpAIICHHS,
T€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HOpMyI.

e OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B c(hepy ¥ ONMUCAHHBINA
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

e BEIYUCIIATE COOTHOMICHUS MEXKIY IUIOMAISIMHA MMOBEPXHOCTEH M 00BEMaMu
MOJ00HBIX TE.

e l1300paxkarh m3ydaemble (GUTYPHl OT PYKH U C TIPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

® BEINOTHATH (BBIHOCHBIC) TUIOCKHE YePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

e lI3Bnekarh, WHTEPIPETHPOBATH M MPEOOPa30BBHIBATH HWH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (QUTypax, NPEICTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

e OmepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

e BEITIOMHATL JCWCTBHUS CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXXEHHUSI BEKTOpa HA YHCIO, OOBSICHATh, KAKUMH CBOHCTBAMH OHHU
00J1a/1a10T.

e [IpuMeHATH MpaBUIO MapajuIeIenuIe/a.

e OneprupoBaTh MOHATHUSAMU: JICKAPTOBBI KOOPIWHATHI B POCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJ MEKIY
BEKTOpPaMH, CKaJIPHOE TPOW3BEICHUE BEKTOPOB, KOJUIMHEApHBIE W
KOMITJIaHAPHBIC BEKTOPHI.

e HaxonuTh cyMMy BEKTOPOB U MTPOM3BEICHNE BEKTOPA HA YUCJIO, YTOI MEKTY
BEKTOPAMH, CKAJISIPHOE TPOM3BEIACHHUE, PACKIAABIBATG BEKTOpP 10 JABYM
HEKOJUTMHEAPHBIM BEKTOpaM.

L 3aI[aBaTB IIJIIOCKOCTb YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOpJAHHAT.



o [IpumeHaATy reoMerpuueckre (axKThl IS PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIATAOINX HECKOJBKO IAaroB pELICHUs, €CIU YCJIOBHSA
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiare mpocrenmmne reoMeTpuyecKre 3aJayd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemaTe 3aauM Ha JIOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHUN W
HaX0XJIEHUE TEeOMETPUYECKHX BEJIMYMH M0 o0OpasllaM WIH allrOpUTMam,
IIPUMEHSISI U3BECTHBIE METOBI IPYU PELIEHNUN CTAHJAPTHBIX MAaTEMATHYECKUX
3aj1ay.

e [[puMeHATP MpOCTEHIIME MPOTPAMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

e [[puBOIUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[pyMeEHATh IONYYEHHBIE 3HAHWUS HA IPAKTHUKE: AHAIM3UPOBATH PEaJIbHBIE
CUTyallM!d U IIPUMEHATh U3YYEHHBIC IIOHATHS B IPOLECCE INOMCKA PELICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEaJIbHbIE
CUTyallud Ha $A3bIKE TI'E€OMETPUH, HCCIEI0BATh IIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUH M TEOpeM, ammapara ajreOpsl;
pelaTh NMPakKTUHYECKHUE 3aa4H, CBA3AHHBIE C HAXO0XKICHUEM I€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

IIpsiMble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ CTepeoMeTpur. Touka, TpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anmHoe pacmosiokeHue NpsIMBIX B TPOCTPAHCTBE: TMEPECEKAIOITUECS,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHbIE TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSAMBIX; MapaUICIbHOCTh MPSIMOM M TMJIOCKOCTU. YTJIBI C
COHAIPABJIECHHBIMU CTOPOHAMHU; YroJ MEXAYy MNpSIMbBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapasuielibHbIe MIJI0OCKOCTH; CBOMCTBA MapaslieIbHbIX
miockoctei. [IpocTeiime nmpocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPadp,
KyO, mapasuiesienume]i; TOCTPOEHUE CEUCHUH.



[lepneHaUKYISIPHOCTD NPSMOW U TNIOCKOCTH: NEPIECHINKYISPHBIC NPSIMBIC B
MIPOCTPAHCTBE, NPSIMBIE MMAPAJJIEIbHBIE W MEPIECHIUKYISAPHbIE K IIJIOCKOCTH,
NpU3HAK NEPHEHAUKYIIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsMOK
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXIY NPAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHAUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TTPOSKITUS (PUTYPHI HA TUIOCKOCTD. [lepreHIuKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPaHHHUKH; pa3BEPTKa MHOTOTpaHHuKa. [Ipu3ma: N-yronbHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBIL, MpsSMas U HAKIOHHAs MPU3MBI; OOKOBas U
TOJTHAs MIOBEPXHOCTH IPU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIH
napajuiesienunea U ero cBoicrtBa. [lupamupa: N-yronpHas nmupamujaa, TpaHd U
OCHOBAaHME MUPAMU/IBI; OOKOBAs M TOJTHASI TOBEPXHOCTh MUPAMU/IBI; TIPABHIIbHAS U
yceu€HHas MNHupaMuja. OJIeMEHThl Tpu3Mbl U nupamuabl. lIpaBuibHBIE
MHOTOTPaHHHUKH: TOHSATHE MPABUIHLHOTO MHOTOTPAaHHMKA; MpaBUIbHAS MPU3Ma H
npaBWJIbHAS THUpaMUa; TpaBUJIbHAs TPEYrojbHAs NHpPaMUIa WU MPABHIbHBINA
TeTpadap; KkyO. IlpeacraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noneka’ap u ukocadap. CeueHust Mpru3Mbl U MUPAMUJIBIL.

CuMMeTpHsi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOMH,
MJIOCKOCTH. DIEMEHTHI CAMMETPUH B MUPAMUJIAX, TTApAIIJICIICTIUIIEeIaX,, TPaBUIbHBIX
MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTIOTPAHHUKOB: pEOpa, AMAroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSIMOW IPHU3MBI,
IJI0IIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI OBEPXHOCTH MpsAMO pu3Msl. [Tnomaas
OOKOBOIl TOBEPXHOCTH W TOBEPXHOCTH TMPABUIHHONW MUPAMHIbBI, TEOpeMa o
Iomaan ycea€Haon nupamubl. [loustue 06 00péme. O0bEM TUpaMuIbl, MPU3MBIL.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAJISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

11 kaacc

TeJsia BpalmeHus

[Hunuuapuyeckas IIOBEPXHOCTB, oOpasyrolue LAJIMHIPUYECKOU
[IOBEPXHOCTH, OCh UMJIMHAPUYECKOW IMOBEpXHOCTU. LMimMHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCThb, OOpasyrollas M OCb; IUIOMAJb OOKOBOW W TOJHOM
ITOBEPXHOCTH.



Konnueckasi moBepXHOCTh, 00pa3yroIiie KOHMUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yrolast
1 OCb; TIJIOIIA/Ib OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroIne
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AMAMETP; IUIOMAAh MOBEPXHOCTU CHEPHI.
B3aumnoe pacrnoniokeHue cepbl U MI0CKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
10 b CHEpHI.

N300pakeHue Tel BpalleHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Toustue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 006 00bEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM UMIMHApA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoOubie Tenma B mnpocTtpaHcTBE. COOTHONIIEHUS MEXAY IUIOMIaAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenus umiauHApa (MapauieibHO W TEPHEHAMKYISIPHO OCH), CEUEHUs
KOHYca (TapaijieIbHOe OCHOBAHUIO M IPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHHUS 111apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy u B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. PasznoxkeHue BeKTopa no TpEM HEKOMIUJIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenuwe 3agay, CBS3aHHBIX €
IPUMEHCHUEM TMIpaBUJ JCUCTBUUA C Bekropamu. lIpsAmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. [Ipocrenmume 3amaun B
KOOpAMHATax. YToll Mexay BekropaMu. CKalIpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexy NpsIMBIMHA M THIOCKOCTAMHU. KoopIMHATHO-BEKTOPHBIN
METO/JI IPU PEIICHUN FT€OMETPUYECKUX 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10 htrtﬁtsp/sh;?urcer? ihéﬁ(/ju'rw
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 https://fg.resh.edu.ru/
[TapamiensHOCTh MPSAMBIX U TUIOCKOCTEH https://uchi.ru/
3 [lepnieHIUKyYISIPHOCTD MPSIMBIX U 12 https://fg.resh.edu.ru/
TUTOCKOCTEH https://uchi.ru/
https://fg.resh.edu.ru/
4 10 1 -
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://uchi.ru/
https://fg.resh.edu.ru/
5 M 11 1 -
HOTOTPATHIIH https://uchi.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 ht;?tséh;(/]u::eﬁ ir;ﬁ(/ju'rw
7 IToBTOpEHME: CEUEHMUS, PACCTOSIHUS U YIJIbI 4 1 ht;?tséh;(/]u::eﬁ iflléﬁjiu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0



https://fg.resh.edu.ru/
https://uchi.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
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https://uchi.ru/
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https://uchi.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://fg.resh.edu.ru/
https://uchi.ru/

11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
https://fg.resh.edu.ru/
1 Tena BpameHus 12 https://uchi.ru/
https://fg.resh.edu.ru/
2 OOBEMBI TET 5 1 https://uchi.ru/
https://fg.resh.edu.ru/
3 BekTopbl ¥ KOOpAWHATHI B POCTPAHCTBE 10 1 https://uchi.ru/
https://fg.resh.edu.ru/
IT -
4 OBTOPCHHS, 0606meHI:Ie’ 7 1 https://uchi.ru/
cucTeMaTtu3anus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://fg.resh.edu.ru/
https://uchi.ru/
https://fg.resh.edu.ru/
https://uchi.ru/
https://fg.resh.edu.ru/
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https://fg.resh.edu.ru/
https://uchi.ru/

Pabouasi nporpamma y4ye0HOro kypca «BepositTHoCcTh M
CTATHCTUKA»
Lean n3dyyenust yueOHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOr0 YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHHS POJIU TEOPUM BEPOSITHOCTEM KaK
MaTE€MaTUYeCKOr0 MHCTPYMEHTA I U3YYEHHs CIyYalHbIX COOBITHI, BEITUYUH U
npoueccoB. Ilpu m3yueHum kypca 00OramaroTCs NPEICTABICHUS Yy4YallUuXcs O
METOJaxX UCCIEAOBaHUs U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOUIHOCTHM MaTeMAaTUYECKHUX METOAOB IIO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue Kypca HaIlpaBJIEHO HA 3aKPEIUVIEHWE 3HAHWUM, NOJYYEHHBIX IIPHU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJINYMHAX U B3AMMOCBA3SIX MEXAY HUMH HAa BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpY)Karomiero mupa. B pesynbraTe y 0Oydaromuxcsi JOJKHO
copMUpPOBATBCA TMPEACTAaBIEHUE O Haubosiee YNOTPEOUTENbHBIX M  OOIIHUX
MAaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YyEMBIX I ONMCAHUs aHTPOIIOMETPUYECKUX U
neMorpauueckux BEJIWYHMH, MOrPEUIHOCTEH B Pa3IM4YHOIO pojJia HU3MEPEHUsX,
JUIUTEIIBHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK
MacCCOBBIX SBJICHHI U MPOLIECCOB B OOIIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITUA W
BEPOATHOCTHY, «CiTydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4acTp Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOIO U
OMHOMUAIBHOTO pacpe/eIEHNI U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAIOTaMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMMU.

Copeprxanue muHUM «CllydaiiHble COOBITUSI U BEPOSITHOCTUY CIIYKUT OCHOBOM
Uit pOopMUpOBaHUS TPEACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSIMU CITy4alHBIX BEJIMYUH, a TAaKXKE 13Ta JIMHHUS HeoOXoauMa Kak 0aza aJis
U3yYEHHUS 3aKOHa 0OJIbIINX Ynced — (pyHIaMEHTAIBHOTO 3aKOHA, IEUCTBYIOIIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIET0 MaTeMaTHIecKyto GpopMmanuzaiuio. CaMm 3aKoH
OONBIIMX YKCEN MpeJiaraeTcss B O3HAKOMHUTEIBHOW (QopMe C MHUHHUMAIbHBIM
UCITIOJIb30BAaHUEM MAaTEMaTUYECKOro (popmanuszma.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIy4YalHBIMU BEJIMYMHAMMU, AKLICHTUPYIOT
BHUMAaHUE IIKOJIbHUKOB HA ONMCAHUU U U3YYEHUHU CIIyYaUHBbIX SBICHUMN C IIOMOILbIO
HenpephIBHBIX (PyHKIMA. OCHOBHOE BHHMMAaHUE YJEseTcs IOKa3aTeIbHOMY |



HOPMaJIbHOMY pACHPENENICHHUSIM, IPU 3TOM IPEAINOIAracTcsi O3HAKOMHUTEIBHOE
U3y4eHue MaTepuaia 6e3 JoKa3aTelIbCTB IPUMEHSIEMbIX (DAKTOB.

MecTto Kypca B y4eOHOM IJIaHe

B YueOHOM miaHe Ha W3ydeHHE Kypca «BeposTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAMTCS | y4eOHBIN 4ac B HEJETIO B TCUCHHE KaXKIOTO roja
oOyueHwusi, Bcero 68 y4eOHbIX 4acoB.

I[Inanupyemble npeMeTHbIE pe3yJbTAaThl 0CBOeHHUs padoyeii mporpamMmsl Kypca (1o
rojaam o0yuyeHmus)

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «BepoATHOCTh U CTaTUCTUKA» B
10—11 kyaccax OpPUEHTHUPOBAaHbl Ha JOCTWKEHHE YPOBHS MaTeMaTUYECKOU
IPAMOTHOCTH, HEOOXOJMMOIO [JIsl YCHEIIHOIO pEelIeHus 3ajady U HpolseM B
peanbHON KU3HH U CO3[JaHUE YCIOBUM ISl X OOIEKYJIBTYPHOIO Pa3BUTHSL.

OcBoenue yueOHOro kypca « BeposTHOCTh U cTaTUCTHKa» HAa Oa30BOM YPOBHE
cpenHero oOuiero oOpa3oBaHMsl JOJKHO OOECIeUnBaTh JOCTUKEHHUE CIIETYIOIINX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

10 kacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMeTUUEeCKoe, MeuaHa, HauOoJblIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM UCXOJ) CIYyYalHOTO OMbITA;
HaXxOJUTh BEPOATHOCTH B OINbITaX C PaBHOBO3MOXXHBIMU CIIy4alHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIyYalHBIX YKCIEPUMEHTAX.

e Haxoauts u dopmynupoBath COOBITHS: TIEpeceueHrne U 00bEIMHEHNUE JTaHHBIX
COOBITHM, COOBITHE, MPOTUBOIMOJOXKHOE JAHHOMY COOBITHIO; TOJb30BATHCS
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUS BEPOATHOCTEW MpHU pELICHUU
3aj1ad.

e OmnepupoBaTh TMOHATHUSIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCHMBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHAThr KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS TP PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATHUSIMU: HCHOBITAHUE, HE3ABUCHUMBIC WCIIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIEX W HEyJada, HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu



HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCIIbITaHUM bepHyiu.

e OneprpoBaTh NOHATHAMMU: CIIy4aliHasi BEIMYMHA, PACIIPENEIICHUE BEPOATHOCTEH,
JyarpaMMa pacrpeeiacHus.

11 kace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIyHalHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IMOHATUEM MATEMATUYECKOTO OKUIAHUS; NPHUBOIUTH IIPUMEDHI,
KaK IIPUMEHSECTCA MaTeMaTU4YeCKOe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOIUTh
MAaTeMaTHYECKOE 0KUIAAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lMeThb npeAcTaBICHUE O 3AKOHE OOJIBIINX YHCEIL.

e lImMmeTh nIpeacTaBiIeHHE O HOPMAJIbHOM PacIpeeICHUN.

Conep:xanue yueOHOro Kypca (1o rogam o0y4deHmus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCHUsl U CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnydaiiHple  DKCIIEPUMEHTHI  (OMBITBI) W  CIOy4dalHble  COOBITHS.
DnemeHTapHbIie COOBITHA (MCX01bI). BeposTHOCT ciyuaiiHOTO cOOBITHA. bin3ocTh
YacTOTbl M BEPOATHOCTU cOObITHH. Ciy4yaliHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repeceyeHue, 00BbeIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHasg BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHN. J[epeBo CiryyailHOTO
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropnoe npaBuiio ymHokenus. [lepecranoBku u gakropuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi cyyaliHbBIN ONIBIT (MCTIBITAHUE), yCTieX U Heylaya. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyuaitnas BenuuuHa. Pacnpenenenne BepositTHocTed. [[uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHUCIE, T€OMETPUYECKOE H
OMHOMHMAJIBHOE.



11 kace

YucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHSI M CTAaHIAPTHOE OTKIIOHEHHE. [I[prumepsl npuMeHeHnss MaTeMaTHIECKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMYMHBL. MaTemMaTuueckoe 0XKHIaHUE CyMMBI
CJIIy4ailHBIX BEJIMYMH. MaTeMaTU4eCKOe OKUIAHUE U AUCIIEPCHS T€OMETPUUIECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3aKOH OOJIBIINX YUCEN U €0 POJib B HAYKE, IpUpoJe U 001ecTBe. BIOOpOUHBIii
METOJ UCCIIEIOBaHUM.

[IpuMepbl HENpPEpBIBHBIX CIOydYalHbIX BeaudyuH. [loHsTne o mIOTHOCTH
pacrpeneneHus. 3a1adn, NPUBOISIIME K HOPMAJIbHOMY pacipeneneHuro. [lonsarue
O HOPMAJILHOM pacCIIpeEICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [IpencraBnenre faHHBIX U ONMMCATEIbHAS 4 https://fg.resh.edu.ru/
CTaTHCTHKA https://uchi.ru/
CrnyyaiiHble ONBITHI U CITydaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1 httpS://fq'res.h'edu'rU/
https://uchi.ru/
3JIEeMEHTapPHBIMU UCXOAAMU
3 Onepartiiu HajJ COOBITUAMHE, CIIOKECHUE 3 https://fg.resh.edu.ru/
BEPOSTHOCTEH https://uchi.ru/
YcnoBHas BEpOATHOCTD, IEPEBO https://fg.resh.edu.ru/
4 CIIY9aifHOTO OITBITa, (DOpPMYITa MOJTHOM 6 https://uchi.ru/
BEPOSITHOCTH Y HE3aBUCUMOCTH COOBITUI
) OneMeHTbl KOMOMHATOPUKH 4 ht;?fplsh;?urceﬁ ihfju'rw
6 Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 ht;?tsé/];(/]u::eﬁ ih}ﬁ(/ju'rw
7 CrnyuaiiHble BEJITMUMHBI U pacrpeiesieHus 6 https://fq.res_h.edu.ru/
https://uchi.ru/
8 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 5 ht;?tséh;?u::eﬁ ih}ﬁ?u.rw
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aejioB H TeM uudpoBbIe
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1upp )
MpOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTtu4eckoe OXKHUIaHNue CIydaiHO 4 https://fg.resh.edu.ru/
BEJINYMHBI https://uchi.ru/
) Jlucriepcus ¥ CTaHIAPTHOE OTKJIOHEHHE 4 1 https://fg.resh.edu.ru/
CITy4aiiHOW BETMYUHBI https://uchi.ru/
3 3aK0H OOJIBIITNX YUCEIT 3 1 ht}’[]ti[)flsll;(/}urce}]s ihéﬁ(/ju'rw
4 HenpepbiBHBIE CiTydaiiHbIC BETUYUHBI ) https://fa.resh.edu.ru/
(pacnipeneneHust) https://uchi.ru/
https://fg.resh.edu.ru/
5 H 2 1 .
OpMaJIbHOE pacpeCICHHS httos-//uchi.ru/
[losTOpenue, 06001IeHkE 1 https://fg.resh.edu.ru/
6 . 19 2 .
CHUCTEMAaTH3alMsl 3HAHHMA https://uchi.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1) «MaTtemaruka: anrebpa U Havyajla MaTeMaTHYECKOTO aHAJIU3a, reoMeTpus. Anredpa
1 Hayasia MaTtematuuyeckoro ananuzay 1. A. Anumos, FO.M. Komsrun, M.B. TkaueBa u
ap. Yueonuk s 10-11 xmaccoB it 00meoOpa3oBaTeNbHBIX YUPSKICHUNA. - M.:

[Ipocsemienne

2) «MaremaTtuka: anrebpa W Hayala MaTeMaTHYeCKOTO AaHalHu3a, T'€OMETpPHS.
["'eometpusi», (ba3osslii u yriyosnennsiil yposens)10-11, JI.C. Atanacsn, B.®.byTty30B,

C.b. Kanomues u ap., M., IIpocsenienue

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

VYyebHo-meronuueckas nomouls kK YMK AnreOpa v Hayana MmareMaTH4ecKoro
ananu3a. Anmumos IIILA. (10-11) ba3oBsiit u yrimyOn€éHHbIN YpOBHU

['eometpusi. 10-11 kmaccel. [loypounsie pa3pab0TKH K yueOHUKY ATaHacsHa -
Caaxsan C.M., byty3oB B.D.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://fg.resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://multiurok.ru/
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