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ITosicHuTe ILHASA 3alIMCKA
OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «MATEMATUKA»

Pabouas mnporpamma mo ydeOHOMYy mpeaMery «MaremaTuka» YriayOJIEHHOrO YpOBHS IS
oboyuatomuxcst 10—11 kmaccoB paspaborana Ha ocHoBe DeaepanbHOrO0  TOCYIAPCTBEHHOTO
00pa3oBaTeNpHOIO CTaHAApTa CcpeaHero ooOmiero oOpa3oBaHus, € YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEABSBIAEMBIX K MATEMaTUYECKOMY 00OPa30BaHUIO, U TPAIULMH POCCUHCKOTr0 00pa30BaHUsl.
Peannzanus nporpaMMsl o0ecrieqMBaeT OBJIAIEHUE KITFOUEBbIMU KOMIIETEHIUSMH, COCTABIISIOIIUMU OCHOBY
IUIE CaMOpPa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHMsA, IEIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTHSI TUYHOCTU O0YJAIOLITIXCS.

B paGoueii mporpamme yudTeHbl UAeH U ToyioxkeHus «KoHImenmuu pa3BUTHS MaTEMAaTHYECKOTO
oOpa3oBanus B Poccuiickoit denepaunn». B cooTBeTCTBUH ¢ Ha3BaHUEM KOHIIENIMH, MaTEMaTHYECKOE
o0pa3oBaHUE JOJDKHO, B YAaCTHOCTH, IIPEJOCTABIATh KaXIOMYy OOy4aroleMycsi BO3MOXKHOCThb
JNOCTH)KEHUsl YPOBHSI MaTeMaTUUYECKUX 3HAHWH, HEOOXOIUMOro i JajbHEHIIed yClemHoN KU3HU B
oOmrecTse.

B smoxy mudpoBoii Tpanchopmanmu Bcex chep 4eIOBEUSCKOU ASATSIIbHOCTA HEBO3MOXKHO CTAaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOH MaTeMaTHYECKOW MOJITOTOBKU. YIK€ B HIKOJE
MaTteMaTHKa CIIy)KUT OTOPHBIM IPEAMETOM ISl U3y4YeHUs] CMEXKHBIX AWCIUIUINH, a B JKU3HU IOCIE
LIKOJbl peaJbHOM HEOOXOAUMOCTBIO CTAaHOBUTCS HEIpEphIBHOE 00pa3oBaHMe, YTO TpedyeT
IIOJIHOLIEHHOM 0a30Boi 0011€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIE€ MU MaTeMaTHYEeCKOH. DTo
00yCJIOBJIEHO T€M, UYTO B HAILIM JHU PACTET YHUCIIO CHELUAIBbHOCTEH, CBA3aHHBIX C HEIOCPEACTBEHHBIM
MIPUMEHEHHEM MaTeMaTUKH: U B cepe IKOHOMHUKH, U B OM3HECe, U B TEXHOJOTUUECKUX OOJaCTAX, U
naxke B TyMaHHTapHbIX cdepax. Takum oOpa3zom, Kpyr 0OydarOmIMXCs, IJIsi KOTOPBIX MaTeMaTHKa
CTaHOBUTCSI 3HAUMMBIM MIPEIMETOM, CYLIECTBEHHO PACIIUPSIETCS.

[IpakTHyeckass MOJE3HOCTh MaTEMAaTHKU OOYCIJIOBJI€HAa TEM, 4YTO €€ MPEeIMETOM SBISAIOTCS
(yHIaMEHTalIbHbIE CTPYKTYphl HAIlETO MHpa: IPOCTPAHCTBEHHbIE (QOPMBI U KOJUYECTBEHHBIE
OTHOLLIEHMSI OT IPOCTEHUIINX, YCBAaUBAaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, /10 JOCTATOYHO CJIOXKHBIX,
HEOOXOMMBIX ISl Pa3BUTHUS HAyYHBIX U TEXHOJOTMUYECKUX uiei. be3 KOHKpeTHhIX MaTeMaTHUYeCKUX
3HaHUW 3aTPYJHEHO MOHWMAaHHE MPHUHIMIIOB YCTPOWCTBAa M HMCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCHpPUSATHUE M HHTEpIpeTanuss pa3HOOOpa3sHONW COLUMAIBHOM, SKOHOMHYECKOM, IOJIUTHYECKOMN
nHpopMaluu, Mao3(peKTUBHA MOBCEIHEBHAS IMpaKTUUYECKasl AesATeNlbHOCTh. KakIoMy uenoBeKky B
CBOEH JKM3HU NPHUXOIUTCS BBINOJHATH JTOCTATOYHO CIJIOKHBIE PAaCUEThl U COCTABIISITH HECIIOXKHBIE
aJIrOPUTMBbI, HAaXOJMTh HYXHbIE (OPMYyIbl M MPUMEHITh WX, BIAJETh MPAKTUYECKUMH MPUEMAMH
F€OMETPUYECKUX U3MEPEHUHN M MOCTPOSHUMN, YUTaTh HH(MOPMALINIO, MPEICTABICHHYIO B BUly TaOJIHII,
TUarpamMMm U Tpa(uKoOB, )KUTh B YCIIOBHUSIX HEOTPEIEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIA XapaKTep
CITy4alHBIX COOBITHH.

OZIHOBpEMEHHO € paclIupeHrneM chep NPpUMEHEHUs MAaTEMAaTUKU B COBPEMEHHOM OOILIECTBE BCE
0oJiee BaXXHBIM CTAHOBHUTCSI MATEMAaTHYECKUM CTWIIb MBIIUICHHS, MPOSBISIIONIANACS B ONpPEaeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce u3ydyeHuss MaTeMaTUKHU B apceHasl NPUEMOB U METOJI0B MBIIIJICHUS
YeJI0BEeKa €CTECTBEHHBIM 00Pa30M BKIIOUYAIOTCS MHAYKIMS U ASAYKIUs, 0000IIeHne U KOHKPEeTH3aIus,
aHaJu3 M CHUHTE3, Kiaccu(UKanMs M cuUcTeMaru3auus, abctparupoBaHue M aHaidorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIFOUEHHH, ITpaBuiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX
MOCTPOEHMI, CIOCOOCTBYIOT BBIpaOOTKE YMEHHUsI (POpMyIHpOBaTh, OOOCHOBBIBaATH U JOKa3bIBATh
CYXJEHHUsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlILJIeHHE. Beaymias poiap npuHaIJIeKUT MaTeEMaTHKE
B (OPMHUPOBAHUHN AITOPUTMHUYECKONH KOMIIOHEHTHI MBIIIUIEHUSI U BOCIIUTAHUHM YMEHUN JeiCTBOBATH IO
3aIaHHBIM AJITOPUTMaM, COBEpIIECHCTBOBATh HM3BECTHBIE M KOHCTPYMpPOBAaTh HOBBIE. B mporecce
pelleHus 3aja4y — OCHOBHOM Y4yeOHOI AesTeIbHOCTH Ha YpOKaX MaTeMaTUKH — pPa3BUBAIOTCS
TBOpYECKas U MPUKJIAJHAs CTOPOHBI MBIITUICHUSI.

OOyueHne maTeMaTUKe HAET BO3MOXXHOCTH Pa3BUBATh y YUYalllUXCS TOUYHYIO, PAllMOHAIBHYIO U
WHPOPMATUBHYIO peuYb, yMEHHE OTOHpaTh HauOoiee NOAXOISIINE S3bIKOBbIE, CHMBOJINYECKHUE,
rpaudeckue CpeacTBa sl BBIPAXKEHUS CYKASHHUI U HArJIsTHOTO UX MPEACTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OO0IIEN KyJbTYpbl B COBPEMEHHOM TOJIKOBAHUM SIBIISIETCSI 0OIIIee



3HAKOMCTBO C METOJaMH IIO3HAHMS JCHCTBHUTEIBHOCTH, NPEJCTABICHHUE O TpPEIMETEe M METOoJe
MaTeMaTUKH, €ro OTIMYHUS OT METOJOB €CTECTBEHHBIX W T'YMAaHHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX
MIPUMEHEHHUS MaTEMAaTHKHU JUIs PEIICHUS Hay4YHBbIX M NPHUKIAIHBIX 3aaad. Takum oOpasowm,
MaTeMaTH4YecKoe 00pa3oBaHUE BHOCUT CBOM BKJIAJ B (()OPMUPOBAHUE OOIICH KyJIbTYPhI YEJIOBEKA.

N3yuenne maTeMaTHKH CHOCOOCTBYET JCTETUYECKOMY BOCIUTAHHUIO YEJIOBEKa, MOHUMAHHIO
KpacoThI M U3AIECTBA MATEMAaTHYECKUX PACCYKICHUH, BOCIIPUATHIO T€OMETPHIECKUX (POPM, YCBOCHHUIO
W€ CUMMETPHH.

HEJIN U3YUYEHU A YUEBHOI'O ITPEJIMETA «MATEMATHUKA»

[MpuopuretnbiMu 1iensiMu 00ydeHuss marematuke B 10—11 kiaccax Ha yriryOJIE€HHOM ypOBHE
SIBJISIFOTCS:

- (popMHpoOBaHKE LEHTPAIBHBIX MAaTEeMaTHYECKUX MOHITUH (YMCIIO, BEIMYMHA, T€OMETpHUYecKas
¢urypa, mnepeMeHHas, BEpOSTHOCTb, (YyHKIUsA), OOECHNEeUUBAIOIIUX MPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00yUarOIINXCS;

- O/IBEJICHUE yYalIUXCs Ha JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MAaTEMAaTUKHU
U OKPY’KarolIero Myupa, MOHU- MaHWE MaTEMAaTUKH KaK YaCTH OOLIEH KyJIbTyphl UEJIOBEYECTBA;

- pa3BUTHE HHTEIJICKTYyaJdbHBIX W TBOPYECKUX CIIOCOOHOCTEH ydalluxcs, MO3HAaBaTEJIbHOMI
AKTUBHOCTH, HCCJIEJOBATEIILCKUX YMEHHUH, KPUTUYHOCTH MBILIIJICHUS, HHTEpPEca K U3YYEHHIO
MaTEeMaTHKH;

- (opmupoBanre ¢GyHKIHOHAIHPHOM MaTEMaTHYECKON TPaMOTHOCTH: YMEHHsI pPaclio3HABATh
MaTEeMaTHYECKUE acCIeKThl B PEalIbHBIX KU3HEHHBIX CUTYalMSX U MPU U3YUYCHUHU APYTUX Y4eOHBIX
MPEIMETOB, IMPOSIBIICHHS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (POPMYITMPOBATh HX HA SI3BIKE MATEMATHUKH
Y CO3/1aBaTh MaTeMaTHUUYECKUE MOJEIU, IPUMEHSTh OCBOCHHBI MaTEeMaTUYECKUM anmapaTaiisi pereHust
MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh OJIyYEHHbBIE PE3YJIbTATHI.

OcCHOBHEBIC JIMHUH cOJiepKaHusl Kypca mateMaTuku B 10—11 kimaccax: «YUucia v BBIYUCICHUS,
«Anrebpa»  («AnreOpandyeckue  BbIpOKECHUS», «YpaBHEHHMs] U  HepaBeHCTBa»), «Hauama
MaTteMaTH4YecKoro aHainuza», «['eomerpus» («I'eomerpruueckue Gpurypsl u Ux cBOiCTBa», «M3mepeHue
FeOMETPUUECKUX BEIUYUH»), «BeposTHocTh © cratuctuka». JlaHHbIE JMHUM Pa3BUBAIOTCA
MapajuieNIbHO, KaXKJass B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJHA OT
Ipyroil, a B TECHOM KOHTaKTe M B3aumojeicTBuu. Kpome 3TOro, ux oOBEAUHSET JIOrHYecKas
COCTaBJISIONIAs, TPAJAULMOHHO IPUCYIasi MAaTEMAaTUKE U IPOHU3BIBAIOIAs BCE MaTeMaTUUYECKUE KYpPChl
u coaepkarenbHble TMHUHU. ChopmynupoBaHHoe B DeepaibHOM IrocyJapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CcpeaHero oOiero ooOpa3oBaHUs TpeOOBaHUE «BIAJCHUE METOJAMU JOKa3aTeNbCTB,
aNTOpUTMaMH peIIeHUs] 3ajad; yMmeHue QGOpMyIUpPOBATh OMPEACICHUsS, AaKCHOMBI M TEOPEMBI,
NPUMEHSATH UX, IPOBOJUTH JI0KA3aTEIbHbBIE PACCYKICHUS B XOJI€ PEIICHUs 3aJau4» OTHOCUTCS KO BCEM
Kypcam, a GOpMUpPOBaHHE JOTHYECKUX YMEHUN paclpeesieTcsl Mo BCEM rolaMm 00ydeHHUs Ha YPOBHE
cpemHero oomero oopa3oBaHus.

MECTO YUYEBHOI'O ITPEIMETA «MATEMATHUKA» B YHEBHOM ITJTAHE

B cootBercTBUE ¢ DenepaibHBIM TOCYJAPCTBEHHBIM O0pa30BATEIBHBIM CTAHAAPTOM CPEIHETO
obmiero oOpa3oBaHUs MaTeMaTHUKa sBISETCS O0O0s3aTelbHBIM MPEAMETOM Ha JIaHHOM YypOBHE
obpazoBanud. Hacrosmei paboueil mporpaMMoil mpeaycMaTpuBaeTcsi U3ydeHUe yueOHOro npeamera
«MartemaTuka» B pamMKax TpEX y4eOHBIX KypcoOB: «Airedpa W Hayaja MaTeMaTHYECKOTO aHallU3ay,
«I"eomeTpus», «BepoaTHOCTB U cTaTUCTHKAY. DOPMUPOBAHUE JIOTUUECKUX YMEHHI OCYIIECTBIISECTCS Ha
MPOTSDKEHUU BCEX JIET O0y4eHHUs B CTapIlei IIKOJe, a 3JIEMEHTHI JIOTUKH BKIIFOYAIOTCS B COJIEpKaHUE
BCEX HAa3BAaHHBIX BBIIIC KYPCOB.

B yde6HOM mane Ha u3ydeHue marematuku B 10—11 kimaccax oTBoAUTCS 5 yuyeOHBIX 4acoB B
HEJIeNTI0 B TEUEHUE KaXKJI0T0 rojia 00ydeHus, Bcero 368 yueOHbBIX 4acoB.

TemaTuueckoe TIaHUPOBAHUE YYEOHBIX KYPCOB M PEKOMEHIyEMOE€ pacmhpeiesieHue y4eOHOro
BpPEMEHH JUISi HM3Y4YSHHS OTJCIBHBIX TeM, IIPEUIOKEHHBIC B HACTOSIICH mporpamMme, HaIo
paccMaTpuBaTh KaK MPUMEpPHBIE OPUEHTHUPHI B TIOMOIIb COCTABUTEI0 aBTOPCKON paboueil mporpamMMebl
U TpeXAe BCEro YyYUTEN0. ABTOp pabodeld mporpaMmbl BOpaBe YBEJIWYHWTh WM yMCEHBIITUTH
MPEITIOKEHHOE YHCI0 YUYeOHBIX YacOB Ha TeMY, 4TOOBI YIIIyOUTHCS B TEMAaTHUKY, 3aHHTEPECOBABIIYIO
00y4JaroNMXCsl, MU HATIPABUTh YCUJIWS HA MIPEOJIO0JICHUE 3aTPYyAHEHUM. [[OIMyCTHMO TakKe JTIOKaTbHOE



repepacnpeeseHe U epecTaHOBKAa 3JIEMEHTOB COJIEpKaHUsI Kypca BHYTPHU JaHHOIO Kjlacca.

KonnuecTtBo mpoBepouyHbIX paboT (TEeMAaTHYECKUNW M UTOTOBBIN KOHTPOJIb KAdecTBAa YCBOCHUS
y4eOHOTr0 Marepuana) U UX THI (CaMOCTOSATEIbHBIE M KOHTPOJIbHBIE Pa0OTHI, TECThI) OCTAIOTCS Ha
YCMOTpPEHUE YUUTEIIS.

Taxke y4uTellb BIIPABE YBEJIUYUTh UM YMCHBIIUTH YHUCIO yYEOHBIX YacOB, OTBEAEHHBIX B
paboueld mnporpamme Ha 00001IeHHME, MNOBTOPEHUE, CHUCTEMATH3alMI0 3HAHUNW OOYyYaroIIUXCS.
EnuHcTBEHHBIM, HO MNPUHLUMUIIMAIBHO BaXXHBIM KPUTEPUEM, SIBJISETCS JIOCTHXKEHUE pe3yJbTaTOB
00y4YeHUs1, YKa3aHHBIX B HACTOSIIEH MporpaMMme.

IIJTAHMPYEMBIE PE3VJIbTATHI OCBOEHUA YYEBHOI'O I[TPEAMETA
«MATEMATHUKA»
OcBoenue yueOHOro mpeamera «MartemMaTtuka» JOJDKHO OOecCIieuuBaTh JTOCTHKCHUE Ha YPOBHE
cpenHero oOmero oOpa3oBaHHS CIEAYIONIMX JIMYHOCTHBIX, METAaNpeAMETHBIX U IPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3VJIBTATHI

JIudyHOCTHBIE pE3yJIbTAaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro mpeamera «MaTemMaTHKay
XapaKTePU3YIOTCS:

I'pasxicoanckoe éocnumanue:

c(hopMUPOBAHHOCTHIO T'PAXKIAHCKOM IMO3UIIMHU OOYUYAFOIIErocss KaK aKTHBHOTO W OTBETCTBEHHOTO
YJeHa POCCHICKOrO OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHYSCKUX OCHOBAaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBIICHUH, MPOLIEAYp I'Pa’KIaHCKOT0 00111ecTBa (BRIOOPHI, OMPOCHI U Ip.), YMEHHUEM
B3aMMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAUYCHUEM.

Ilampuomuueckoe éocnumanue:

c(hOopMHPOBAHHOCTHIO POCCUUCKON TpaKJAaHCKOW HMACHTUYHOCTH, YBRXKEHHUS K IPOIUIOMY H
HACTOSAIIEMY POCCHUHCKOW MaTeMaTHKU, IIEHHOCTHBIM OTHOIICHHUEM K JOCTHMIXKEHUSIM POCCHHCKUX
MaTEMaTHUKOB U POCCUHCKON MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JIOCTHXKEHUN B IPYTUX
HayKax, TEXHOJIOTHIX, C(hepax SKOHOMHUKH.

/lyx06H0-npaecmeeHno20 60CRUMAHUA'

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUUCKOTro Haponaa; c(hpopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, STUHYECKOr0 MOBEJACHMS, CBA3aHHOTO C MPAKTUUYECKUM MPHUMEHEHUEM JOCTH)KEHUN HAYyKH U
NeATEIbHOCThIO YUYEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B MIOCTPOCHUE YCTOHYHMBOTO Oy AYIIETO.

Jcmemuueckoe 6ocnumanue:

ACTETUYECKHUM OTHOIIEHHUEM K MHUpPY, BKJIIOUAsl ICTETUKY MAaTE€MAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajady, PEIICHUN, PACCYXKICHUM; BOCHPUUMYUBOCTHIO K MAaTEMAaTHYECKUM acCIIeKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA.

QDu3uueckoe socnumanue:

c(hopMHPOBAHHOCTHIO YMEHUsI NIPUMEHSTh MaTeMaTUUYEeCKHE 3HAHUS B MHTEpecax 370POBOTO U
Oe3omacHoro o0Opasa *H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO (310pOBOE IMHUTaHUE,
cOamaHCUPOBAHHBIM PEKUM 3aHATHI U OTABIXA, PEryJisipHas ¢uU3nuecKash aKTUBHOCTD); (PU3UUYECKOTO
COBEPIICHCTBOBAHUS, TTPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIIHLHON AEATEIBHOCTBIO.

Tpyooeoe eocnumanue:

TOTOBHOCTBIO K TPYJYy, OCO3HAHHUEM IIECHHOCTH TPYIOIIO0MS; HHTEPECOM K pa3IudHbIM cepam
MpoeCCUOHATLHON NIESITEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOH W €€ TPWIOKEHUSIMH, YMEHHEM
COBEpIIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodecchuu U peann30BbIBAaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YE€CKOMY OOpa3OBaHHMIO U CaMOOOpa30BAHHUIO Ha
MNPOTSIKEHUU BCEHM >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIIEHUM NPAKTUYECKUX 3ajiad
MaTeMaTHYECKOW HAIPABJICHHOCTH.

IKonozuueckoe eocnumanue:

c(hopMHUPOBAHHOCTHIO  DKOJOTHYECKOM  KYJIbTYpbl, TOHHMAHUEM BIHSHHS  COIHMAJIBHO-
SKOHOMHYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOTHOMN 1 COIMATIBHOM Cpe/ibl, OCO3HAaHHWEM IJ100aIbHOIO
XapakTepa JKOJIOTHYECKUX MpoO0IeM; OpHeHTAllMeld Ha NPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWUW s
peteHus 3a1a4 B 00JIaCTH OKPYKAKOIIEH CPebl, IIIAHUPOBAHUS MMOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEACTBUN JIs1 OKPYKAIOIIEH Cpebl.



Hennocmu nayunozo nosnanus:

Cc(hOPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS
HayKH U OOIIECTBEHHOM NMpPaKTHKH, IOHMMaHUEM MaTeMaTH4YeCKOW HayKu Kak cepbl YeJOoBEYECKOU
NEATEIIBHOCTH, 3TANOB €€ Pa3sBUTHUSA U 3HAYMMOCTH IS Pa3BUTUs LIMBHIM3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MAaTEeMaTHYEeCKOM KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MHPA; TOTOBHOCTBHIO
OCYILIECTBIISITH IPOEKTHYIO U UCCIIEOBATENIBCKYIO JEATEIIbHOCTh HHANBUYaJIbHO U B IPYIIIIE.

METAITPEAMETHBIE PE3VYJIbTATHI
MeranpeaMeTHble pe3ysbTaThl OCBOEHUSI MpOrpaMMbl ydyeOHOro mnpeamera «MartemaTukar
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCLiCMBUAMU, VHUBEPCATbHBIMU PEZYIAMUBHBIMU OCliCIEUIMU.
1) Vuusepcanvrvle no3nasamenvhsle oelicmaus, obecneyusaom opmuposarue 6az06vlx KOCHUMUGHBLX
npoyeccos ooyuarowuxcs (oceoenue Memooo8 MNOZHAHUSL OKPYICAIOWE20 MUpa;, NpuMeHeHue
JIOSUHECKUX, UCCTIe008AMENbCKUX Onepayuil, yMeHutl pabomams ¢ uH@opmayuetl).

ba3zoevie nocuueckue oeiicmeus.

- BBISIBIIATh M XapaKTEPU30BaATh CYMICCTBEHHBIE MPU3HAKU MaTEMaTHYECKUX OOBEKTOB, MMOHSITHH,
OTHOIIEHUM MEXAy TMOHATUSIMU; (opMynHpoBaTh OMNpEIETICHUsT TMOHATHI; yCTaHABIUBATh
CYIIECTBEHHBIM TMpU3HAK KiacCU(MUKAIIMK, OCHOBaHHUS sl OOOOIIEHHS W CpPaBHEHHS, KPUTEPUH
MPOBOJIUMOTO aHAIIN3A;

- BOCOPUHUMATh, (OPMYJIHUPOBATH M MPeoOpa3oBbIBATh CYXACHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIE, e AUHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIC;

- BBISIBJISITh MaT€MaTUUYECKHUE 3aKOHOMEPHOCTHU, B3aUMOCBS3U U MPOTUBOPEYUs B (haKTax, TaHHBIX,
HaOMIOACHUSX U YTBEPXKACHUSX; IMpeajaraTb KPUTEPUU I BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

- JenaTh BBIBOABI C HCHOJIB30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX W HMHAYKTHUBHBIX
YMO3aKJIFOUCHUN, YMO3AKIIFOUCHUN 110 aHAJIOTHH;

- MPOBOJIUTH CAMOCTOSITENILHO J0KAa3aTeJIhCTBA MATEMATHYECKUX YTBEPXKACHUU (TIpsIMbIEe U OT
MPOTHUBHOTI0), BBICTPAUBATH apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CY>KJCHUS U BBIBOJIBI;

- BBIOMpaTh CIOCO0 penieHus y4eOHOM 3amaun (CpaBHUBATh HE- CKOJBKO BapUaHTOB PEIIEHHS,
BBIOMpaATh HanboJiee TOIXOSIINN C YYETOM CaAMOCTOSITEILHO BBIJCIICHHBIX KPUTEPHUEB).

bazoevie uccneoosamenvckue oeiicmeus:

- HWCMOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIBLCKUN WHCTPYMEHT MO3HaHUS, (OPMYJIUPOBATH
BOMPOCHI, GUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATH HICKOMOE U JJaHHOE, (hOPMUPOBATh
TUNOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIUIO, MHEHUE;

- IPOBOJAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEJOBAHUE IO YCTAHOBJIEHUIO
0COOEHHOCTEW MaTeMaTH4ecKOoro oObEeKTa, SIBIICHHS, TMpOIlecca, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMU, SIBJICHUSIMU, POLIECCAMH;

- CaMOCTOATEIbHO (OopMyIupoBaTh OOOOIIEHHST W BBIBOJBI IO pe3yJibTaTaM MNPOBEAEHHOTO
HAOIIOICHUS, HWCCJIEIOBaHUs, OIIEHUBATh JOCTOBEPHOCThH IIOJYUYEHHBIX pPE3yJIbTaTOB, BBIBOJIOB U
00001IeHMI;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIABUTATh IMPEANOI0XKEHHUS O €Tr0
pPa3BUTHHU B HOBBIX YCIIOBHUSIX.

Paboma c unghopmayueir:

- BBIABIATH eHUIIATH HHPOPMAIIUH, JAHHBIX, HEOOXOIMMBIX JIJIT OTBETA Ha BOMPOC U JIJISI
pelIeHus 3a7a4u;

- BbIOMpaTh HWHOpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB, aHAJIU3UPOBAThH,
CHCTEMaTH3UPOBATH U HHTEPIIPETUPOBATHh HHPOPMAITHIO PA3TUUHBIX BUJIOB U (DOPM MIPEICTABICHUS;

- CTPYKTypupOBaTh WH(POPMAIIUIO, TIPEICTABIATh €€ B pPa3UYHBIX (PopMax, WUILTIOCTPUPOBATH
rpauyecKy;

- OIIEHUBATh HAJAEKHOCTh HH(POPMAITUHU TTO0 CAMOCTOSITEIIFHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanvHvie KOMMYHUKAMUEHbIE Oelicmeus, 00ecneusaom c@opmMuposanHoCms COYUATbHBIX



HABBIKO8 00YYAIOUWUXCAL.

Oowenue.

- BOCHPUHUMATH U (OPMYJIUPOBATH CYKIACHUS B COOTBETCTBUHM C YCIOBUSIMU U LETISIMHU OOIICHNUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI IO XOJIy PEeLIeHHUs 3a/1aul, KOMMEHTUPOBATh MOJyYEHHbIH Pe3yJIbTaT;

- B XoJe OOCYyXKIeHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIEMEI,
pelraemMoi 3a/1a4u, BRICKa3bIBaTh UCH, HAIICJICHHBIC HA TTIOMCK PEIICHUS; COTIOCTABIIATH CBOU CYXKIACHUS
C CYXICHUSIMU JPYyTHX YYaCTHUKOB Juajora, OOHAapy>KMBaTh pa3jWyde€ U CXOACTBO IO3UIIMI; B
KOppeKTHOU ¢opme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

- TOPEeACTaBISITh PE3YJbTaThl PEIICHUS 3aJa4yd, OJOKCIEPUMEHTA, WCCICIOBAHUS, IPOCKTA;
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3aJad NPE3CHTAIMH M OCOOCHHOCTEH
ayAUTOPHHU.

Compyonuuecmeo:

- MOHMMAaTh WM WCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWNBHUAYaJIbHOW pabOTHI TIpU
pelieHur yuyeOHBIX 3a/Jay; MPUHUMATH L€JIb COBMECTHOM NESTEIbHOCTH, IIAHUPOBATH OpPraHU3ALIMIO
COBMECTHOU paboOThI, pacrpeeNsaTh BUAL PadOT, JOTOBaApUBATHCS, 00CYKIAaTh MPOIIECC U PE3yJIbTaT
paboTh; 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

- y4acTBOBaTh B TpyHIoBbIX (opmax paboTel (0OCyXkIeHUs, OOMEH MHCHUMH, «MO3TOBBIC
LWITYPMBD» U UHBIE); BBIIOIHATH CBOIO YacTh PaOOThl U KOOPJIMHUPOBATH CBOU JCHCTBUS C APYTUMH
YJeHaMH KOMAaHJbI; OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT IO KPUTCPUSIM,
c(hopMyIIMpOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

3) VuusepcanvHvie pecynamuensle oeticmeus, obecneyusaom @Qopmuposarue CMulCl08bIX YCMAHOBOKU
IHCUBHEHHBIX HABLIKO8 TUYHOCUL.

Camoopzanuzayusn:

- COCTaBJIATH IUIAH, QITOPUTM PEIISHHS 3aJladd, BBIOUPATh CIIOCOO pEIICHUS C Y4ETOM
HMMEIOIINXCS PECYPCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apIyMEHTHPOBATh U KOPPEKTHPOBATH BAPHUAHTHI
pelieHuii ¢ y4éToM HOBOM HH(pOpMALIUH.

Camokonmpony:

- BIIQJICTh HABBIKAMH ITO3HABATEIBLHOW pEeICKCUHM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU U
MBICIIUTENIBHBIX TPOIECCOB, MX pPe3yibTAaTOB; BIAJIETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
Mpoliecca U pe3yJsibTara pelieHrus MaTeMaTHYeCKOM 3a/1a4u;

- MOpPeABUIICTh TPYIHOCTH, KOTOPBbIE MOTYT BO3HUKHYTH IIpH PEHICHUW 3aJ1a4¥, BHOCHUTH
KOPPEKTHUBBI B JEATCILHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OIICHUBATHh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIIOBHUSIM, OOBSICHSATH PUYHUHBI JJOCTHKSHHUS WA
HEJIOCTH)KEHUSI Pe3ybTAaTOB JIESITEIbHOCTH, HAXOJWUTh OIIMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3VJIbTATHI
[IpenmeTHble pe3ysbTaThl OCBOEHMsSI paboueil MporpamMMbl MO0 MaT€MaTHKE IMPEICTaBIIECHBI IO
rojiaM 00y4eHHUsI B paMKaX OT/I€JIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3jieniax HacTtosuiei [Iporpammel.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A)>

LEJIM U3YUEHW A YUYHEBHOI'O KYPCA

Kypc «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAM3a» SIBISICTCS OJHUM M3 Haubojee 3HAYUMBIX
B IpOrpaMMe CTapliei MIKOJIbI, TOCKOJBKY, C OJTHOW CTOPOHBI, OH 00ECTIIeYNBACT HHCTPYMECHTAIBLHYIO
0asy /Ul M3YyUYEeHHUS BCEX €CTECTBEHHO-HAYYHBIX KyPCOB, a C IPYrOoi CTOPOHBI, (OPMHUPYET JTIOTHIECKOE
1 aOCTpaKTHOE MBIIIJICHUE YYalIuXCs Ha YPOBHE, HEOOXOIMMOM JIJIsI OCBOSHHSI KypcOB HH(GOPMATHKH,
OOIIeCTBO3HAHUS, WCTOPHUH, CIIOBECHOCTH. B paMkKax mgaHHOTO Kypca y4YalllMecs OBJIQJCBAIOT
YHHUBEPCAIIBHBIM SI3BIKOM COBPEMEHHOW HayKu, Kotopas ¢GOpMyJIHUpPYyEeT CBOHM JOCTHKCHHS B
MaTeMaTH4ecKkon gopme.

Kypc anreOppl m Hayan MaTeMaTHYECKOrO aHaliu3a 3akjaJblBA€T OCHOBY [JI YCHEHIHOTO
OBJIaJICHUS 3aKOHAMU (HU3UKH, XUMHUHU, OMOJIOTHUH, MOHUMAHHUS OCHOBHBIX TCHICHIIMA SKOHOMHUKH H
OOIIIECTBEHHON JKU3HH, TO3BOJISIET OPUSHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BaTh WX B IIOBCEIHEBHOW XW3HH. B ToXXe Bpems oOBIajcHHUE
aOCTpakTHBIMM M JIOTHYECKH CTPOTUMU MATEMAaTHYECKUMU KOHCTPYKIIMSMH pPa3BUBACT yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEP KJICHHS, HCIIOIB30BaTh 0000IIeHUEN
KOHKpETH3aI1io, abCTparupoBaHue U aHAJIOTHIO, GOPMUPYET KpPeaTUBHOE M KPUTUUECKOE MBIIIJICHHE.
B xome n3ydenus anreOpbl 1 HA9aJI MAaTEMaTHYSCKOTO aHAIN3a B CTAPIICH IIKOJIE yJalIuecs MOJIy4aroT
HOBBIH OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIBHOTO IIOCTPOCHHSI MATEMAaTHYSCKUX MOJIeJICH
pe€albHBIX CHUTyallMd W UWHTEPIPETalUu TOJTYYSHHBIX pellieHni, 3HAKOMATCA C IIpUMepamMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MOpPHUPOJIe, HAyKe M B HCKYCCTBE, C BBIIAIOMIUMUCS
MaTeMaTHYECKUMHU OTKPBITUSIMHA U UX aBTOPAMHU.

Kypc obimagaet 3HaunTEIbHBIM BOCIIUTATEIIFHBIM MMOTEHIIMAJIOM, KOTOPBINA pPEain3yeTCs Kak 4epe3
y4eOHBI MaTepuall, CIOCOOCTBYIOIUK (OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PCHUS, TaK M 4Yepes
ciequduky  ydeOHOMH JIeATEILHOCTH, TpeOyromiei CaMOCTOSTEILHOCTH, aKKypaTHOCTH,
MPOJOJKUTEIRHON KOHUEHTPAllMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN pe3yJbTart.

B ocHoBe Metomuku oOyueHuss anreOpe ¥ HayalaM MaTeMaTH4YeCKOro aHallhu3a JIEKHUT
NEeSATETbHOCTHBIN MPUHIIAT 00YUYeHHUSI.

B crpyktype kypca «Anrebpa u Hayajga MaTEMaTHYECKOrO aHalin3a» MOXXHO BBIICIUTH
CIeyIOIINE COAepKaTeIbHO-METOANYECKHEe TMHUU: «Huca ¥ BeIYUCIeHUsD, « DYHKIIUHA U TPadUKI,
«YpaBHEHUsI U HepaBeHCTBa», «Hadana maTrematnyeckoro anamuza», «MHoXkecTBa U JIorMKa». Bce
OCHOBHBIE COJIEPKATECIHLHO-METOIUYECKUE JIMHUM H3Y4alOTCS Ha MPOTSHKEHUHU JBYX JIeT OOy4YeHUs B
CTapuiel MIKOJE, €CTECTBEHHO JIOMOJHSS APYT Jpyra M IMOCTEINEHHO HACHIIAsICh HOBBIMM TEMaMH M
pazaenamMu. Mo>XHO C YBEpPEHHOCTBIO CKa3aTh, YTO JAaHHBIN KypC SIBISIETCS MHTErPAaTUBHBIM, IOCKOJIBKY
00BEIMHSET B ceOe coAeprKaHne HECKOJIbKUX MAaTeMaTHYECKUX JUCIUILINH: ajareOpa, TPUTOHOMETPHS,
MaTeMaTH4YeCKUN aHaIN3, TeOpUs MHOXKECTB U Ap. [1o Mepe Toro kak ydariuecs oBiaJeBaioT Bc€ Oosee
IIUPOKUM MATEMAaTHUYECKUM arlnapaToM, Y HUX IIOCJIeOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTHh MATEMAaTHYECKYIO MOJEIb PEalbHOM CUTyalluW, IPUMEHSITh 3HAHUS, MOJYUYCHHbIEC B
Kypce «AnreOpa ¥ Hayajla MaTEeMaTUYECKOTO aHalu3a», ISl PEIIEHHS CaMOCTOSTEIBHO
copmynupoBaHHON MaTEeMaTUYECKOH 3a1a4H, a 3aTEM UHTEPIPETUPOBATH MOTYYECHHBIH PE3yJIbTaT.

CopepxatenbHO-MeTOMYECKass JuHHUS «Yucina u BBIUHCICHUS» 3aBepmiaeT (GpopMHpOBaHUE
HaBBIKOB HCIIOJB30BaHUS JICHCTBUTEIBHBIX YHCEJ, KOTOPOE OBUIO HA4aTO B OCHOBHOW Ikose. B
cTapIiel mKojJe 0co00e BHUMAHUE yIesieTcs: GOPMUPOBAHHUIO MPOYHBIX BBIUMCIUTEILHBIX HABBIKOB,
BKJIFOUAIOIINX B C€0s MCTMOJB30BaHWE PA3IUYHBIX (OPM 3aluCH JACHCTBUTEIBHOTO YHCJIA, YMEHHUE
palMOHATBLHO BBHITIOIHATH JICUCTBUS C HUMU, JeiaTh NPUKUAKY, OIIEHUBATh pe3yibraT. OOyuaromuecs
MOJTYyYaloT HABBIKH MPUOIMKEHHBIX BBIUUCICHUM, BHIIOJHEHUS AEHCTBUN C YHUCIIaMU, 3alMICAHHBIMU B
CTaHJAApTHOU Popme, HCTIOTH30BAHKS MATEeMAaTHUYECKUX KOHCTAHT, OLICHUBAHUS UYHCIIOBBIX BHIPAKCHUH.

Jluaus «YpaBHEHUS] 1 HEPABEHCTBA» PEATM3YETCs] HA TIPOTSHKEHUH BCETO OOYUEeHUsI B CTapIIeh
IIIKOJIE, MTOCKOJIBKY B KXKJIOM pa3jeiie MporpaMMbl IPETyCMOTPEHO PEIICHUE COOTBETCTBYIOIIUX



3aa4. Yyaluecs OBJIAJICBAIOT PA3IMYHBIMA  METOJAMM PELICHHsS LEJbIX, pPaldOHAIbHBIX,
HMppallMOHANBHBIX, IIOKA3aTENbHBIX, JIOTapU(MUUYECKUX ¢ TPUTOHOMETPHUYECKHX YpaBHEHH,
HEpPAaBEHCTB M HX cucTeM. llolydeHHble yMEHHUS HUCIIOIB3YIOTCS TPH MCCIECIOBAHUU (YHKIHI C
MTOMOIIBI0O ITPOU3BOJHOM, PELICHWHM NPHUKIAIHBIX 3aJad W 3a7Ja4 Ha HAXOXXJICHHE HauOOJBIINX H
HaUMEHbIIUX 3HadeHUH ¢QyHkouu. JlaHHas cojaepskaTelbHas JIMHMS BKJIIOYAeT B ce0s Takke
(opMupoBaHUE YMEHUH BBINOIHATH PAacUEThl O (GOpMyJiaM, IpeoOpa30BaHUS LIEJIbIX, PALMOHAIbHBIX,
MppalMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKECHUM, @ TAK)KE BBIPAXKECHUM, COAEPKAIIUX CTCIICHU U
norapudmel. braronaps u3zydeHuro airedopandeckoro mMarepuaia IpoOUCXOIUT JajbHellee pa3BUTHE
AATOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHHS yYaluxcsi, (OPMUPYIOTCS HAaBBIKM JI€TYKTHBHBIX
paccyxaeHuid, paboThl ¢ CHMBOJIBHBIMH (DOpPMaMH, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHJIE PAaBEHCTB M HEPaBEHCTB. AinreOpa mpeniaraet 3(Q(EeKTUBHbIE MHCTPYMEHTHI ISl PEIICHHS
NIPAKTUYECKUX U €CTECTBEHHO-HAY4YHBIX 3a7ad, HaIJSIAHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxaTtenbHO-MeToAMUECKas JIMHUS «DYyHKIMHU U rpaUKU» TECHO MEPEIuIeTaeTcs: ¢ APyruMu
JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBbICJE 3aJaéT I10CIEI0BATEIbHOCTh U3YUEHUs] MaTepuaa.
N3ydenne creneHHOH, MOKa3aTeIbHOM, JIOrapu(MUUYECKOM M TPUTOHOMETPHYECKUX (YHKIUH, HX
CBOHMCTB M T'pa(UKOB, UCIIOIB30BaHUE (HYHKIUH SISl PEIICHUs 3a7a4 U3 IPYTHX YUYCOHBIX MPEIMETOB U
peaJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YpPaBHEHUH U
HepaBeHCTB. [Ipu 3Tom Gosblioe BHUMaHUE yaenseTcs GOpMUPOBAHUIO YMEHHUS BbIpaXkaTb GopMyJIaMHu
3aBUCHUMOCTH MEXJly Pa3IMYHBIMM BEJIMUYMHAMH, HCCIIEIOBATH IOJy4YEHHbIE (DYHKIHH, CTPOUTH UX
rpa¢uku. MaTepuan 3TOM coaepKaTelbHOM JIMHUM HAaleJeH Ha pa3BUTHE YMEHUHW M HaBBIKOB,
MO3BOJISIFOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEX/y BEJIMYMHAMHU B Pa3IMYHON (Popme: aHaJIUTHYECKOM,
rpaduyeckoil U ciioBecHO. Ero m3ydeHne crnocoOCTBYET pPa3BUTHIO aJTOPUTMHYECKOTO MBIILICHHUS,
CIIOCOOHOCTH K 00OOIICHUIO U KOHKPETHU3AINH, UCIIOJIb30BAHNIO AaHAJIOTHA.

ConepxxarenpHass nuHHMs «Hadama wmaremaTHdecKoro aHajin3a» IMO3BOJSAET CYLIECTBEHHO
paclIMpuTh Kpyr KaK MaTeMaTH4YeCKUX, TaK W IPHUKIAJHBIX 3aJlad, JOCTYMHBIX OOyYarolIuMcs, y
KOTOPBIX MOSIBISAETCS BO3MOXHOCTb MCCIIEIOBATh U CTPOUTH IpaduKku (YHKIUH, ONpenesisTh UX
HauOOJIbIIINE U HAUMEHbIIINE 3HAUYECHMS], BBIYUCIIATD IUIOAIU GUIyp U 0ObEMBI TeJl, HAXOAUTh CKOPOCTH
1 YCKOpEHHUs npolieccoB. JlaHHas cojiepKaTenbHasi JUHHS OTKPBIBAET HOBbIE BO3MOYKHOCTH OCTPOECHUS
MaTeMaTHYECKUX MOJeJel peallbHbIX CUTyallui, HAaX0XKIEHUS HAaWJTy4IlIero peluieHus B MPUKJIIaJIHbIX, B
TOM YHCJIE COLMAIbHO-2KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMHU MAaTEMaTUYECKOr0 aHaJIn3a
CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOrO, (HOPMAJIBHO-JIOTHYECKOTO U KPEaTHUBHOTO MBIIIJICHUS,
(hOpMUPOBAHUIO YMEHHUHM pacro3HaBaTh IPOSBICHUS 3aKOHOB MaTE€MaTUKH B HayKe, TEXHUKE U
nckycctBe. OOyuarolmuecss y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKHU KaK HaAyKd, U UX aBTOpax.

ConepxxartenpHO-MeTOIMUecKass JuUHHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM T€OPUH MHOXKECTB. T€OopeTUKO-MHOKECTBEHHbIE MPE/ICTaBICHUSI IPOHNU3BIBAIOT BECh KYpC
LIKOJIBHON MaTeMaTUKH U MpeJylaratoT Haubosee YHUBEPCAbHBIN SI3bIK, O0BEAUHSIONINN BCE pa3iesibl
MAaTEMATUKU U €€ NPUIOKEHUM, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKHE IUCLUIUIMHBI B €IUHOE
nenoe. [IoaToMy Ba)KHO JaTh BO3MOKHOCTB IIKOJIBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMATUKH U UCIIOJIb30BaTh €r0 JJIs BEIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hadyasia MaTeMaTH4YECKOrO0 aHAJIN3a» IPUCYTCTBYIOT TakKK€ OCHOBBI
MaTEeMaTHYECKOTO MOJIEIMPOBAHMS, KOTOPbIE MTPHU3BAHBI C(POPMUPOBATH HABBIKU MMOCTPOCHUSI MOJeeH
peasbHBIX CUTYAIU, UCCIIEIOBAHUSI STUX MOJIEJIEH ¢ TOMOIIBIO arnapara anreopbl 1 MaTeMaTHYE€CKOTo
aHaJIN3a W HHTEPOPETAllMU TOJIyYEHHBIX pE3yibTaToB. Takue 3afaHusl BIUJIETEHBIB KaXKABIM W3
pa3fenoB IpOTrpaMMBbl, IOCKOJBKY BECh MaTe€pHall Kypca MIMPOKO MCIOJIB3YETCA IJIs pELIEHUs
NpUKIagHbIX 3anad. [Ipu  pemieHun peanbHBIX MNPAKTUYECKMX 3ajad  ydalluecs pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHUE HAXOUTh 3aKOHOMEPHOCTH, A0CTparnpoBaThCsi, UCMOJIb30BaTh AHAJIOTHUIO,
000011aTh U KOHKpPETHU3UpPOBaTh MpodieMy. [esTenpbHOCTh MO (GOPMHUPOBAHHUIO HABBIKOB PELICHUS
NPUKIJIAHBIX 3a/lad OPraHu3yeTcs B IpoIecce H3YyYEeHHUs BceX TeM Kypca «AnreOpa M Hadaia
MAaTEMAaTHYECKOTO aHAITU3a».



MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuebHoMy miany B 10—11 kmaccax m3ydaercs ydeOHBIH Kypc «Auredpa W Hadaja
MaTEeMaTHYECKOT0 aHAJIN3a», KOTOPBIM BKIIFOYAET B CE0s1 CIIETYIOIINE OCHOBHBIE pa3/Ieibl CONECPKaHUS:
«Umucna W BBIYMCICHHS», «YpaBHEHUS M HepaBeHCTBa», «DyHkmum u rpadpukm», «Hagama
MaTEMaTUYECKOro aHan3a» U «MHOKECTBa U JIOTUKAY.

B y4ye6HOM m1aHe Ha U3y4YeHHUE Kypca ajJreOpsl M Hauall MATEeMaTHYEeCKOTO aHaIN3a OTBOJUTCS HE
MeHee 2 yueOHbIX yacoB B Henenmo B 10 kimacce u He meHee 3 yueOHBIX yacoB B Hexenmo B 11 kiacce,
BCETO 3a JiBa roga o0y4yeHus —167 yueOHbBIX 4acoB.

IJTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATHI
OCBOEHUS PABOYEN ITPOI'PAMMBI KYPCA (ITO TOJAM OBYUYEHU )
OcBoenue yueOHOro Kypca «Anredpa 1 Hauajla MAaTEMAaTUUECKOTO aHAJIN3a» Ha YPOBHE CPEAHETO
o01ero 00pa3oBaHusI JOJDKHO 00ECIICUHBATh JIOCTH)KCHHE CIIEYIONIUX IMPEIMETHBIX 00pa30BaTEeIIbHBIX
pe3yIbTaToB:

10 Kaace

Yucisa 1 BEIYUCTICHUA

- OnepupoBaTh MOHSATUSIMU: PAIMOHAJIBHOE M JEHCTBUTEIBHOE YMCIO, OOBIKHOBEHHas U
JecsiTuYHas ApoOb, MPOLIEHTHI.

- BpImonHATE apudMeTHyecKue onepanydd ¢ panydoHAIbLHBIMU U IEUCTBUTEILHBIMUA YUCIaAMHU.

- BemonuaTs npuOIMKEHHBIEC BEIYUCIICHUS, UCTIOJIB3YS MPaBUjla OKPYIJICHUS, JIeNIaTh MPUKUIKY
U OLICHKY PE3yJIbTaTa BIYMCICHUM.

- OmnepupoBaTh TOHSATHUSIMHU: CTENIEHb C IEJBIM IIOKa3aTelieM; CTaHaapTHas Qopma 3amucu
NEHCTBUTENHHOTO YHCIIa, KOPEHb HATYPAIBHOM CTENEHU; MCTOIb30BaTh MOIXOIAIIYI0 (OpMY 3aIlUCH
JIEUCTBUTENBHBIX YUCEJ JJISl PELICHUs] NMPAKTUYECKUX 3aJad U NPEeACTaBICHUs JaHHBIX.

- OnepupoBaTh MOHSATUSIMU: CHUHYC, KOCHUHYC W TaHI€HC MNPOU3BOJIBHOTO YIJa; HUCIOJIb30BaTh
3aIiCh MPOU3BOJIBHOTO YTiia Yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHUS U HEPABEHCTBA

- OnepupoBaTh MNOHSATUAMU: TOXKJIECTBO, ypPaBHEHHE, HEPABEHCTBO; IEJOE, PALUOHAIBHOE,
HppAaLMOHAIILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

- BeimonHsaTe  mpeoOpa3oBaHUsT ~ TPUTOHOMETPUYECKHMX  BBIpaXXKEHUH M pemaTh
TPUTOHOMETPUUYECKUE YPABHEHU.

- BrmonnATe mpeoOpa3oBaHUsS LEIBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUH H
pelaTh OCHOBHBIE TUIIBI LIENBIX, PAlIMOHATIBHBIX U UPPALlMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

- IIpuMeHAThP ypaBHEHHs M HEPABEHCTBA JUIl PELICHUS MAaTeMaTHYECKUX 3aJad W 3aaad u3
pa3IMYHbIX 00JlacTel HayKu U peaibHOM JKU3HMU.

- MoznenupoBaTh peajibHble€ CUTYyAI[UW Ha SA3bIKE ajJreOpbl, COCTABIISITh BBIPAXKEHUSI, YpaBHEHUS,
HEPaBEHCTBA I10 YCJIOBUIO 3a1a4H, UCCIENOBATh IIOCTPOCHHBIE MOJEIN C MCIIOJb30BAaHUEM ammapara
anreOpsl.

DyHKUUHA U Tpapukn

- OnepupoBaTh NOHATUAMH: (PYHKLHS, CIIOCOOBI 3aJaHUs (PYHKIHH, OOJACTh OINpeneieHus U
MHOYECTBO 3HaUeHUN (yHKIUHU, TpaduK PYyHKIHNH, B3AUMHO 00paTHbIE (PYHKIIHH.

- OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTh (PYHKUIMU, HYIH (YHKIHMH, TPOMEXKYTKH
3HAaKOIIOCTOSIHCTBA.

- Ucnonw3oBath rpaduku (GyHKUUN 1718 peUIeHHs YpaBHEHHI.

- CTpouTh ¥ 4uTaTh rpaduKy JUHEHHON (PYHKUIMM, KBaAPATUYHOW (DYHKIMH, CTEIIEHHON
(hYHKIIMU C LETBIM MOKa3aTelIeM.

- Hcnonp3oBath rpaduku (QyHKIHMI 71 HWCCIEAOBAHUS MPOIECCOB M 3aBHUCUMOCTEH TIpH



pellIeHun 3a7a4d W3 APYTruxX y4eOHbIX MPEIMETOB U pealbHOM >KU3HM; BbIpaXKaTh (popMysiamu
3aBUCUMOCTH MEX]ly BEJIMYMHAMH.

Havyana MaTeMaTH4eCKOro aHAIH3a

- OnepupoBaTh MOHSATHSMH:  IOCJCIOBATEIILHOCTh, apU(pMETHUECKas U reOMETPHUCCKast
HIPOIPECCHH.

- OnepupoBaTh NOHATUSMHU: OECKOHEYHO yObIBAIOIIasi FEOMETPHUYECKAsI IPOrPECCHsi, CyMMa
OeCKOHEUYHO yOBIBarOIIEH TEOMETPHUECKOIN TPOTPECCHH.

- 3amaBaTh IOCIIEAOBATEIBHOCTH PA3IMYHBIMHM CIOCOOaMHU.

- Hcnonp3oBaTh CBOMCTBa TOCIEAOBATEIILHOCTEH M IPOrPECCHid JUIs PEIICHHS PEeallbHBIX
3aJa4 [IPHUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

- OnepupoBaTh MOHATUSMHU: MHOKECTBO, OTIEPALIMH HaJ MHOXKECTBAMH.

- Hcnonb3oBaTh TEOPETUKO-MHOXXECTBEHHBIN amnmapar Jjis OMUCAaHUs PEaIbHBIX MPOLIECCOB U
SIBJICHUM, IPU PELICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB.

- OnepupoBaTh MOHATUSIMU: OIIPEEIICHHUE, TEOPEMa, CIIEICTBHE, I0Ka3aTEIbCTBO.

11 Kuaacc

Yucjaa 1 BbIYUCIEHHUS

- OHepI/IpOBaTB MNOHATHUAMU. HATYpPaAJIbHOC, LECIJIIOC YHCJIO; HCIIOJIb30BaTh NHPU3HAKU ACIMMOCTH
OCJbIX YUCCII, PA3JIOKCHHUC YHCJIa Ha ITPOCTBIC MHOXXUTCIIU IJIA pCUICHUA 3a1a4.

- OHepI/IpOBaTB IIOHATHUCM: CTCIICHDb C pallMOHAJILHBIM I10OKAa3aTCJICM.

- OHepI/IpOBaTB IIOHATUAMM: J'IOl"apI/I(bM qHncia, ACCATUYIHBIC U HATYPAJIbHBIC J'IOFapI/I(l)MLI.

YpaBHeHHUs U HEPABEHCTBA

- IIpuMeHsTH CBOMCTBA CTENEHM JIsI IPEOOpa3OBaHUsI BBIPAKEHUM; ONEpUPOBATh MOHSATUSIMU:
IIOKa3aTeJIbHOE YPABHEHUE M HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IIOKA3aTEJIbHBIX yPaBHEHUU U
HEPaBEHCTB.

- BrpmonasaTe npeoOpa3oBaHMs  BBIPAXXEHUH, CoOAEpXKalluxX JIorapu@Mbl; ONepupoBaTh
MOHATUSIMU: JIOTapU(PMHUUECKOE YPABHEHHUE U HEPABEHCTBO; PEIlIaTh OCHOBHBIE TUIIBI JIOTApUPMUUYECKUX
YpPaBHEHUU U HEPABEHCTB.

- HaxoauTs pelieHus npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

- OnepupoBaTh NOHATUSIMHM: CHUCTEMa JIMHEMHBIX YpaBHEHHUH M €€ pelleHHEe; HCIO0JIb30BaTh
CHUCTEMY JIMHEHHBIX YPABHEHUN ISl PELLICHUS IIPAKTUYECKUX 3a1a4.

- HaxoguTe pemieHHss mpoCTEMIIMX CUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX ypaBHEHUH U
HEPABEHCTB.

- MoznenupoBaTh peajibHble€ CUTYAI[UW Ha SA3bIKE aJreOpbl, COCTABIISITh BBIPAXKEHUSI, ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4l, UCCIEN0BATh [IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
arnmapara ajareopsl.

DyHKUUHA U Tpapukn

- OnepupoBaTh MOHATUAMU: MEepHOIUYEcKass (QYHKIHS, MPOMEKXYTKH MOHOTOHHOCTH (PYHKIIMH,
TOYKH JKCTpeMyMa (YyHKIMH, HAuOOJblIee M HauMEHbIee 3HauyeHMs (YHKIMU Ha TMPOMEKYTKE;
HCTOJIB30BaTh UX ISl HCCIeA0BaHMs (DYHKLINH, 3aJJaHHOU rpauKoMm.

- OnepupoBatb MIOHATUSIMU: rpaduku IIOKAa3aTEIbHOM, JorapumMuyecKon 51
TPUTOHOMETPUYECKUX (PYHKIUN; M300pakaTh UX Ha KOOPJAMHATHOW IJIOCKOCTH M HUCHOJIB30BaTh IS
pelLIeHUs ypaBHEHUN U HEPABEHCTB.

- N300paxaTh Ha KOOPAMHATHON MJIOCKOCTH I'padUKH JIMHEUHBIX YpaBHEHUN U UCIIOJIb30BATh UX
JUISL pEIIEHMST CHCTEMBbI JJMHEHWHBIX YPABHEHUM.

- Hcnonb3oBarh rpaduku GyHKIUNA NI UCCIIEIOBAHMS MPOLIECCOB U 3aBUCUMOCTEH U3 IPYyTHX
y4EeOHBIX JUCHUIUINH.

Hayajga MmaTeMaTHYe€CKOI0 aHAJIM3a



- OnepupoBaTh MOHIATUAMU: HEMpepbIBHAs (PYyHKIUS; NOpOU3BOAHAs (PYHKIIMHU; HCIIOIH30BaTh
reOMETPUUECKUN B (PU3UICCKUN CMBICIT TPOU3BOIHOM JJIsI PEIICHUS 3a/1a4.

- HaxoauTte mpOU3BOAHBIE JJIEMEHTApPHBIX (YHKIUNA, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (DYHKIIUIA.

- HUcnonb3oBaTh MPOU3BOJHYIO JUISl MCCIIEAOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHATH PE3YJIbTaThl UCCIIEIOBAHUS K TIOCTPOSHUIO IPa(UKOB.

- HUcnonb3oBaTh NpOU3BOAHYIO ISl HAXOXKICHHUS HAWJTYYIIEro pelieHUus] B MPUKIAAHBIX, B TOM
YHCIie COLMAIbHO-9KOHOMUYECKHX, 3aa4ax.

- OnepupoBaTh NMOHATHUSIMH: IepBOOOpa3Hass W HMHTErpajig; IOHUMAaTh FT€OMETPUYECKUN U
(bu3nyueckuii CMBICT UHTETpaa.

- Haxomuts mepBooOpa3HbIe 2JIEMEHTapHBIX (DYHKIHH; BEIYUCISATH UHTErpaa Mo Gopmye
Hprorona—JleiiOnumna.

- Pemars mpukiagHbie 3a7a4d, B TOM YHCJIE COIUATBHO-YKOHOMUYECKOTO U (PHU3UIECKOTO
XapakTepa, CpeICTBaMH MaTEMAaTUYECKOTO aHaJINU3a.

COJIEP2)KAHUE YUEBHOI'O KYPCA (ITO 'OJIAM OBYUEHU A1)
10 xJacc

Yucaa ¥ BEIYUCICHUSA

Pammmonanpapie umciia. OOBIKHOBEHHBIE M JICCSATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE
nepuoaAndeckne podu. ApudMerndecKkue omneparuu C paruoHAIBHBIMU YHCIIaAMH, TPEeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUM. lIpumeHeHune npoOell W NMPOLEHTOB Ul pEeLIeHUs] NPUKIAIHBIX 3a7ad U3
pa3JIMYHBIX OTPACIEH 3HAHUWN U PEeabHOM KU3HMU.

JelicTBuTenbHbIe yncia. PalinoHanbHble M UppalliOHaIbHbIE yncia. Apu(pMEeTHYECKHUE ONepaLIuu
C JeNCTBUTEIbHBIMU uMciaMu. [IpuOnvk€HHbIE BBIYMCICHUS, NpaBWiIa OKPYIJIEHUS, NPUKUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUHN.

Crenenp c mnensiM TmokazareneM. CranpaptHas ¢opma 3alucH JIEUCTBUTEIBLHOTO YHCIIA.
Hcnonp3oBanne moaxonsmeid GopMbl 3aUCH JEHCTBUTENBHBIX YHMCEN I PEUICHUS MPAKTHUYECKUX
3a7a4 ¥ IPEACTaBIICHUS TaHHBIX.

ApudmeTnyeckuii KOpeHb HATypajJbHOH cTerneHu. JlelcTBus ¢ apuMEeTHUECKUMH KOPHIMHU
HATypaJbHOMN CTEIIECHU.

CuHyc, KOCHHYC W TaHI€HC YMHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'EHC
YHCJIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxzecTBa M TOXJAECTBEHHbIE IpeoOpa3oBaHUs.

[IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX  BbIpakeHUH. (OCHOBHBIE  TPUTOHOMETPUYECKHE
(hbopMyIIbIL.

YpaBHeHKE, KOPEHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeToq UHTEPBAJIOB.

Pemenue nensix u JpoOHO-paIIMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

Pemrenne wuppanuoHaIbHBIX ypaBHEHUNM M HEPAaBEHCTB. PenieHne TPUTOHOMETPHUYECKUX
YPaBHEHUM.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUI0 MaTEMaTHYECKHUX 3a7ad W 3aJa4d U3
pa3IMYHbIX OOJlacTell HayKU U peajibHOM KU3HMU.

DyHKUUHA U Tpapukn

OyHK1MS, cr1ocoObl 3aaanus GyHkuu. ['paduk pyHnkuu. Bzaumuo oOpaTHbie GyHKIINH.

OOnacth omnpeneneHus U MHOXeCTBO 3HaueHUU QyHkuuu. Hymm ¢ynkuun. [IpomexyTku
3HAKOIMOCTOSTHCTBA. YETHBIE N HEUETHBIE (DYHKIUU.

CrenenHas QyHKIMS C HATypaJIbHBIM U LeJbIM noka3ateneMm. E€ cBoiicTBa u rpadux. CBoiicTBa
U rpaduK KOpHs N-Oi CTENEeHHU.

Tpuronomerpuyeckasi OKpy>XKHOCTb, OIpe/IeJICHHe TPUTOHOMETPUUECKUX (PYHKIIUH YHCIOBOTO
apryMeHTa.

Hayajna MmaTeMaTHYe€CKOI0 aHaAJIu3a



ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IIOCJIEIOBATCILHOCTEH.

MonoTtoHHEBIE ITIOCJICAOBATCIBbHOCTH.

Apudmerrnueckass U reoMeTpudeckas mnporpeccur. beckoHeuHO yObIBaroIas reoMeTpudecKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIECH TreoMeTpudeckor mnporpeccun. dopmyna CI0XKHBIX
npoieHToB. Mlcronp30BaHNue MPOrpecCuu ISl PELICHUs pealbHbIX 3a/1a4 NPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoXecTBO, omepalMd HaJl MHoecTBamu. Jluarpammbel Ditnepa-Benna. IlpumMenenue
TEOPETUKO-MHOXKECTBEHHOT' O arapara Jjisi OMUCAHUs PEATbHBIX MPOILECCOB U SIBJICHUM, TIPU PELLICHUU
3a- 1a4 U3 JpyTrux yu4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBHUE, J10KA3aTEIbCTBO.

11 Kaace

Yucaa u BbIYUCTICHHUSA

Harypansnsbie u nensie uncna. [IpuzHaku 1eJIMMOCTH LEIIBIX YUCEN.

CrenieHb c palmoHaJbHbIM Noka3aresnem. CBoiicTBa crenenu. Jlorapudgm uucna. [ecstuunble u
HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[Ipeobpa3oBanue BblpaxkeHUH, coaepkamux Jjorapupmsl. [IpeoOpaszoBaHue BbIpaKEHUH,
COJZIEpIKALIMX CTEIIEHU C PALMOHAIBHBIM II0KA3aTEIIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEpaBeHCTB. lloka3arenbHble ypaBHEHMS W HEPABEHCTBA.
Jlorapudmuueckue ypaBHEeHUSI 1 HEPABEHCTBA.

Cucrtembl JMHEWHBIX ypaBHEHUN. PelleHne NpUKIagHBIX  3a7ay C IIOMOIIbIO CUCTEMBI
JINHEWHBIX YPABHECHUU.

CucreMsbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHue ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7ad U 3a/1a4 U3
pa3IuYHbIX 00JlacTel HayKU U PeaibHOM KU3HMU.

DyHKUUHN U Tpapuku

Oyukuus. [lepuoanueckue pynkiuu. [IpomexxyTku MOHOTOHHOCTH QYHKIIMH. MakcUMyMBbl U
MHUHUMYMBI QyHKIMU. Hanbonbiiee u HauMeHbl1ee 3HaueHUe (PYHKIMHU Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBAa U TpadUKH.

ITokazarenbHast U jorapudmudeckass (pyHKIHUHM, UX CBOHCTBA U I'paUKH.

Hcnonb3oBanue rpad@ukoB (yHKUUA sl pelIeHUs ypaBHEHUU U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKUIUM 111 UCCIEIOBAHUS MPOLIECCOB M 3aBUCMMOCTEM, KOTOpPHIE
BO3HHUKAIOT IIPY PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB U PEAIbHOMN KU3HU.

Hayaja MmaTeMaTH4YeCKOI0 aHAJIN3a

HenpepsbiBHble ¢pyHKIIMN. MeToa MHTEPBAIOB JIs pElICHNs HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NUECKUN CMBICI IPOU3BOIHOM.

[IponsBonHble d3reMeHTapHBIX (QyHKUMA. DOpMyNBl  HAXOXKJICHHS MPOU3BOJIHONW CYMMBI,
MPOU3BEICHUS U YACTHOTO (PYHKIIHMN.

[IprMeHeHue MpPOU3BOIHON K MCCIEAOBAHUIO (YHKIHMI Ha MOHO- TOHHOCTh M JKCTPEMYMBI.
Haxoxxnenne HanOoIbIIeTo M HAMMEHBINETO 3HaUYeHUsI (DYHKIINH Ha OTPE3KeE.

[IprMeHeHue TPOU3BOIHON JJIs1 HAXOXKICHHUS HAWIYYIIETO pEelleHUs B NPHUKIATHBIX 3ajadax,
JUTS1 OTIpEIeTICHUSI CKOPOCTH TMPOIIECCa, 3aJaHHOTO (POPMYJIION MU TPaPUKOM.

ITepBooGOpa3znas. Tabmuma nepBooOpa3HBIX.

WHurerpan, ero reomeTpudeckuii 1 puznueckuii cMbIci. Beruuciaenue nurerpasia no Ggopmyse
Hprorona—IJleitbnuna.



TeMaTnuyeckoe MIIAHMPOBAHUE

Tema (pazaen)

Komnuect
BO 4acOB

KonTponbsn
b€ pabOTHI

[IpakTrueck
ue paboThl

DnekTpoHHbIe (U(POBEIE)
00pa3oBaTeNbHBIE PECYPCHI

10 xiacc

YucnoBbie PYHKIINH

4

1

2

https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g
https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D

Tpuronomerpuueck
ue QyHKIuu

16

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

Tpuronomerpuuec
KH€ YPaBHECHUS

10

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

[IpeoOpaszoBanue
TPUTOHOMETPUYECK
HUX YPaBHECHUU

15

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

[IpousBonHas

21

10

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-

analiza-10-11-klass-mordkovich-a-g

IToBTOpEHUE

-

HUroro B 10 kiacce

68

26

11 xmacc

Crenenu u KOpHU

20

6

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g

IlokaszarenpHass U
norapudmuueckas

byHKIMHA

29

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g

[lepBooOpa3nass u
WHTETPAIT

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g



https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://lib.myschool.edu.ru/market?%20filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?%20filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?%20filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/algebra/10-klass/algebra-i-nachala-matematicheskogo-analiza-10-11-klass-mordkovich-a-g
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Hroro B 11 xnacce | 99 3 28

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HEJI U3YYEHU S YUEBHOI'O KYPCA

BaxknocTh y4eOHOrO Kypca reOMEeTpud Ha YpOBHE CpelHero o0Iiero odpa3oBaHus 00yCIOBIEHA
MPAKTUYECKOW 3HAYMMOCTHIO METAIllPSIMETHBIX M TIPEIMETHBIX PE3yJbTaTOB OOyUEHUS TCOMETPUU B
HAIPAaBIIEHUU JTUYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMUpOBaHUs (PYHKIIMOHATHHONW MaTeMaTHUYECKON
IPaMOTHOCTH, U3yYEHUS APYTUX yU4eOHBIX AUCHUIUIUH. Pa3BuTHE Y yUalInXxcs MpaBUIbHBIX IPEICTABICHUM
O CYIIHOCTH U MPOUCXOXKICHUHU T'e€OMETPUUYECKUX aOCTPaKIMii, COOTHOUICHHH PEajbHOTOH HAEaTbHOrO,
XapakTepe OTPaKEeHUsI MaTeMaTUYeCKOW HAyKO! SIBJIEHUI U ITPOLIECCOB PEAIbHOTO MHUPA, MECTE T€OMETPUU
B CHCTEME HAyK U pPOJM MaTeMAaTUYECKOTO MOJICIMPOBAHUS B HAay4YHOM IO3HAHHMH M B MPAKTHUKE
CTIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYaIIMXCS, a TAaKKe€ KadecTB MBIIUICHUS,
HEOOXOIUMBIX JIJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcss OAHUM U3 6A30BBIX MPEIMETOB HAa YPOBHE CPETHET0 00IIero o0pa3oBaHus, TakK
Kak o0ecreuynBaeT BO3MOKHOCTb N3YUYEHHUS KaK JUCLUHUIINH €CTECTBEHHO-HAYYHOW HalpaBiIe€HHOCTHU, TAKU
T'YMaHUTAPHOM.

Jlornueckoe MpIIUICHHE, (HOPMUPYEMOE MPU HM3YYCHHH OOYYAIOIUMUCS TOHSATUWHBIX OCHOB
F€OMETPUU U MOCTPOCHHUH LENOYKH JIOTUYECKUX YTBEPKACHUN B XOJI€ PELIEHUS] TEOMETPUUYECKUX 3a/1ad,
YMEHHE BBIJIBUTATh W OMPOBEPraTh THIOTE3bI HEMOCPEICTBEHHO HCIOIB3YIOTCS TPH PEIICHUH 3a7ad
€CTECTBEHHO-HAYYHOT'O I[UKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue OpHEeHTHpOBaThCs B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX 0O0JacTsIX
JesITeNbHOCTH 4yenoBeka. OpHeHTalus YelloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE
€ro COLHUalbHOrO OBITHS, (pOpMa OTPaKEHUS OKPYXKAIOIIEr0o MHpA, YCIOBHE YCIEUIHOTO MO3HAHUSA U
aKTUBHOTO TmpeoOpa3oBaHus JEHCTBUTENBbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMH 00pa3zaMu
00BbEIMHSET pa3Hble BUJbI yUeOHOW U TPYJOBON JAEATEIbHOCTH, SBISETCS OJHUM U3 MPO(EecCHOHATBHO
BaXHBIX KA4eCTB, MOATOMY aKTyaldbHa 3ajJada (OpPMHUpPOBaHUS y OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKON JeSTeTbHOCTU 10 MHOTHM HAIPaBIICHUSIM.

Lenb ocBoeHus mporpammsl yueOHOro Kypca «['eomeTpus» Ha yriiyOJeHHOM ypoBHE OOydeHUus —
001eo0pa3oBaTesibHOE U OOILEKYIbTYPHOE pa3BUTHE OOYYAIOLIMXCS Yepe3 oOecreueHHue BO3ZMOXKHOCTHU
MPUOOPETEHNS U MCIOIB30BAHUS CHCTEMATHYECKUX TEOMETPUUECKUX 3HAHUM U JTCUCTBUH, CICITUPUIHBIX
Te€OMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOJAO0KEHUs 00pa30BaHUs MO CHEIHATLHOCTSAM, HE CBS3aHHBIM C
MIPUKJIATHBIM HCTIOJIb30BAaHUEM T€OMETPHH.

[IporpamMmMa mo reoMeTpuu Ha YyriIyOJI€HHOM YpOBHE MpeHa3HaueHa AJid oOydaroluXxcsl cpeiHen
IITKOJIbI, HE MCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHEHH HA YpOBHE OCHOBHOTO OOIIEro OOpa30BaHMS.
Takum oOpazoMm, oOydaromuecs Ha YIIIYOJICHHOM YPOBHE JO/DKHBI OCBOMTH OOIIHE MaTeMaTHYECKHE
YMEHHUSI, CBSI3aHHBIE CO CMENU(UKON TeOMETPUU U HEOOXOAUMBIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 5TOro, oHM HMMEIOT BO3MOXKHOCTb M3YYUTh TI'€OMETpHUI0 Ooisiee TIyOOKO, €clii B JajbHeiiieM
BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHUSIX B POGECCHOHATBHON ASITENEHOCTH.

JlocTukeHue 1eNid OCBOEHHUS NMPOrpamMMbl 0OECIIEUMBAETCSI PELIEHUEM COOTBETCTBYIOIIMX 3a/ad.
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[IpuopureTHpIMu 3ama4amMu OCBOEHUs Kypca «l'eomerpun» Ha yriayoieHHoMm ypoBHe B 10—11 kmaccax
SIBJISIIOTCSL:

- (QopmupoBaHuE TNpPEACTABICHUS O N'EOMETPUHM KaK YacTH MHUPOBOW KyJIbTYpbl U OCO3HaHUE €&
B3aMMOCBS3H C OKPYKAIOIIMM MHPOM;

- ¢dopMupoBaHUE MPEACTaBICHUS O MHOTOIPAaHHUMKAX W TeNax BpallleHUs Kak O BaKHEHMIIUX
MaTEeMaTHYECKUX MOJIEIISAX, TO3BOJISIONINX OMUCHIBATh U M3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOIIET0 MUPA;

- ¢popMUpOBaHHE YMEHHUS PACcIO3HABATh HA YepTekKax, MOJIENSIX U B PeajbHOM MUPE MHOTOIPaHHUKU
U Tella BpallleHus;

- OBJIQJICHME METOJIaMU pEIICHHUs 3a/ad Ha MOCTPOEHUS Ha H300paXKeHHUSX MPOCTPAHCTBEHHBIX
uryp;

- (opmMupoBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMU MOHATHUSMH O MHOTOTpAaHHHMKAax M TeJax
BpAICHHUS U X OCHOBHBIMU CBOWCTBaMH;

- OBJIQJICHUE AJITOPUTMAMH PEUICHUsI OCHOBHBIX THIIOB 3a/a4; ()OPMHUPOBAHUE YMEHUS MPOBOIUTH
HECJIOXKHBIC JIOKA3aTEeNbHBIE DPACCYKIEHUS B XOJE PEIICHHsS CTEPEOMETPUYECKHX 3aJad W 3a1ad C
MPAKTUYECKUM COJIEPIKAaHHEM;

- pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuXcs, MO3HABATEIbHOM
aAKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIIIJICHHUS;

- (opmupoBanme (HyHKIMOHATLHONW TPAMOTHOCTH, PEJIEBAHTHON I€OMETPUHU: YMEHHE PAacIiO3HABATh
MIPOSIBIICHUS] TEOMETPUYECKHX MOHSATUI, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHbIX KU3HEHHBIX CUTYaLIUAX
U TpU HU3YYEHUH JPYTHX Yy4eOHBIX TPEJAMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
(GbopMynUpoOBaTh WX Ha A3BIKE TE€OMETPUH M CO3[aBaTh T€OMETPUUYECKUE MOJIENU, TPUMEHATh OCBOCHHBIH
TEOMETPUUECKUI ammapar JUisi PElIeHHs NpPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, WHTEPIPETHPOBATH H
OLICHUBATD MOJIYYEHHBIEC PE3YIbTATHI.

OTIUYUTENBHOW 0COOCHHOCTBIO TPOTPAMMEBI SIBJISIETCS BKIIOYCHHE B KypC CTEPEOMETPHUU B Hayale
€ro M3y4YeHHUs 3a/1ay, pPEelIaeMblX Ha ypPOBHE HHTYUTHUBHOTO TO3HAHHS, U OMpPEIeIEHHBIM 00pa3zom
OpraHu30BaHHAs pa0doOTa HAJ HUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUJICHHS], CTUMYITUPYET MPOTEeKAaHUE HHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEUIIIEMY U3YUCHUIO
npeaMera.

[Ipenmnourenue oTAaércs HArMISIHO-KOHCTPYKTUBHOMY METOJY OOYYEHHS, TO €CTh TEOPETUYECKHE
3HaHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHYECKON JesTeNbHOCTH. PaszBurne
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy y4YalllMXCsl B Kypce CTEpEOMETpUHU NMPOBOAUTCS 3a CUET peleHHs
3aJ]a4d Ha CO3/IaHueE MPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONIEPUPOBAHKE TIPOCTPAHCTBEHHBIMH 00pa3aMHu.
Co3nanue obOpa3a MPOBOJIUTCS C OMOPOH Ha HArJsAHOCTb, a ONEpPUpPOBaHUE O0pPa3oM — B YCIOBHUSX
OTBJICUEHHSI OT HATJISITHOCTH, MBICJICHHOTO M3MEHEHHSI €r0 MICXOTHOTO COJICPKAHMUS.

OcHoBHBIE cozepkaTenbHble TMHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKNY,
«[IpsiMBbIe ¥ MIOCKOCTH B IPOCTpaHCTBEY, «Tena BpammeHus», «BeKTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE.
dopmMupoBaHUE JOTMUECKUX YMEHHUH pacrpesesseTcsi He TOJNbKO MO COJep KaTeNbHBIM JMHUSAM, HO U 1O
rojiaM oOy4eHHsi Ha YPOBHE CpeAHEro o01iero oopa3oBaHusl.

Conepxanue 00pa30BaHHs, COOTBETCTBYIOILEE IPEAMETHBIM pe3ylbTaTaM OCBOEHHUS paboueit
MIPOTPaMMBI, pacrpeIeIEHHBIM IO ToJJaM 00Y4eHUs, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIaICHHE
TeOMETPHUUECKUMH TOHATHSAMHM M HaBbIKAMM OCYIIECTBJSUIOCH IOCIIEA0BAaTENbHO M IOCTYMATENbHO, C
COOJIIOJICHHEM TIPUHIINIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIMCh B OOIIYIO CHCTEMY
TE€OMETPUUECKUX MPEJCTAaBICHUNH OO0yJalolmmxcs, pacmupsas U yriayonss e€, oOpasys MpOoYHbIe
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE
B yueOGHOM miiaHe Ha U3yuyeHUE TeOMETPUU OTBOAMUTCS HE MeHee 2 y4eOHbIX yacoB B Hezento B 10
Kiacce 1 2 y4eOHBIX 4acoB B Hezento B 11 kimacce, Bcero 3a aBa rojna o0yuenust 134 yaeOHBIX 4acoB.

[INIAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATHI
OCBOEHUS PABOYEM [TPOT'PAMMBI KYPCA (I10 TOJIAM OBYUYEHI )
[IpenMeTHBIC pe3yIbTaThl N3YUYCHHS T€OMETPHUN Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HA JIOCTHIKCHUE
YPOBHS MaTeMaTUYECKON TPAMOTHOCTH, HEOOXOAUMOTO /IS YCTICIITHOTO PEIISHUs 3a/1a4 B pEalIbHOM KU3HU
Y CO3J]aHue YCIOBUHU ISl X OOMIEKYIbTYPHOTO Pa3BUTHSI.
OcBoenue yuebHoro kypca «l'eoMerpusi» Ha yriayOJE€HHOM YpPOBHE CpEIHEro oO0IIero oobpa3oBaHUS



JOJIDKHO obOecreynBaTh JOCTHXKCHUC CIICAYIOMUX IMPECIMETHBIX O6p330BaTeHBHBIX PE3YIbTATOB:

10 kuace

- OnepupoBarh MOHATUSAMU: TOYKA, NPAMast, IIOCKOCTb.

- [IpMMeHATh aKCHOMBI CTEPEOMETPHHU U CIESACTBUS U3 HUX PU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

- OnepupoBaTh NOHATUAMU: NAPAJUIETBLHOCTD U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U IIJIOCKOCTEH.

- KinaccuduuupoBaTh B3aMMHOE PACIOIOKEHHUE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

- OnepupoBaTh MOHATUSAMH: IBYTPAHHBINA yrojl, TPaHu ABYTPAaHHOTO yIia, peOpo IBYrpaHHOTO YTIJa;
JMHEHWHBINA yroj IBYTpaHHOrO yIia; rpajycHasl Mepa JBYyTrpaHHOIO yIJa.

- OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBIIYKIIBIA U HEBBITYK/IbI MHOIOTPaHHHUK, 3JIEMEHTHI
MHOTI'OI'paHHHKA, IPABUIbHBII MHOTOTPaHHUK.

- Pacno3HaBaTb OCHOBHBIE BMJbl MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSIMOYTOJbHBIN
napajienenumnes, Kyo).

- KnaccuduuupoBaTb MHOrOrpaHHHMKH, BbIOMpasi OCHOBaHUS Ul KilacCU(UKALUU (BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHM; TPAaBWIbHbIE MHOIOIPDAHHHMKH; TMpsIMbIE M HAKJIOHHBIE IPU3MBI,
napajuleenuneabl).

- OnepupoBaTh MOHATUAMU: CEKYIas INIOCKOCTh, CEUEHHE MHOTOI'PaHHHUKOB.

- OOBSICHATH NPUHLUIIBI IOCTPOCHUS CEYCHUH, UCIIOIIBb3Ys METO/ CJIEIIOB.

- CTpouTh C€YEeHUs1 MHOT'OTPAaHHUKOB METOJIOM CIJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y.

- Pemare 3azauM Ha HaXOXXJEHME TEOMETPUYECKMX BEJIMYMH MO oOpaslaM WIH ajJropuTMam,
MNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOJbI IPU PCIICHHU CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJdad Ha
BBIUUCIICHUE PACCTOSHUN MEXIy ABYMsS TOUYKaMM, OT TOUKHU /0 MPSIMOM, OT TOUYKH JIO IJIOCKOCTH, MEXTY
CKpCHIMBAIOIIUMHUCA IPSIMBIMHU.

- Pemare 3azauM Ha HaxXoKJEHHE TEOMETPUYECKMX BEJIUYMH IO oOpaslaM MM ajIropuTMam,
MNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOJbI IPU PCIICHHU CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha
BBIUUCIICHUE YIJIOB MEXJYy CKPEIIMBAIOUIMMUCA HPSAMBIMHU, MEXIY HPSIMOM M IUIOCKOCTBIO, MEXIY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

- Bpluncnsate 00bEMBI M IUIOINAAM IOBEPXHOCTEH MHOIOIPAaHHMKOB (IpU3Ma, NHpamMHIa) ¢
NpUMEHEHHEM (OPMYI; BBIYHCIATH COOTHOUICHHS MEXAY IUIOMIAIIMHU IOBEPXHOCTEH, 00BEMaMu
M0JI0OHBIX MHOTOTPAHHHUKOB.

- OHGpHpOBaTB MOHATHUAMU: CUMMCTPUA B HNPOCTPAHCTBC, LCHTP, OChb U IIJIOCKOCTH CUMMCTPUU,
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

- U3Bnekath, mnpeoOpa3oBbIBATE M HHTEPIPETHUPOBATH HMH(POpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (Urypax, NpeACcTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.

- [IpumensaTs reomeTpuueckue (pakThl Ui PeHICHHs] CTEPEOMETPUIECKHUX 3a/1a4, TPEIIOoIararoIinx
HCECKOJIBKO MIaroB pC€ICHus, €CJIN YCIIOBUA IPUMCHCHUA 3a1aHbI B SIBHOM (1)0pMe.

-IIpuMeHsaTs MpocTeiire NpOorpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU
PELIEHUH CTePEOMETPUYECKHX 3a/1ad.

- IlpuBoaNTH MpHUMEpHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJE U KU3HHU, PACIO3HABATh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

- [IpuMeHATh MOTy4YEeHHBbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh PeabHbIE CUTYAllMM M IPUMEHSITh
U3YYCHHbIE TOHATUS B IpOLIECCE IMOMCKAa PELIEHUS MaTeMaTH4ecKH Cc(hOopMyIMpOBaHHOW MPOOIJIEMBI,
MOJICIMPOBAaTh PpEAIbHBIE CUTYallUd Ha S3bIKE TI'€OMETPUH, MCCIEJOBATH MOCTPOCHHBIE MOJAETH C
MCIIOJIb30BAaHNEM T€OMETPUUYECKUX TIOHATUN U TEOpEM, almapara anreOpbl; pemarh npakTUYecKue 3a1auu,
CBSI3aHHBIE C HAXOXKJCHUEM I'eOMETPUYECKHX BEINYHH.

11 wkJjacc

- OnepupoBaTh MOHATUAMHU: [MIUHJIpPUYECKAs IOBEPXHOCTb, OOpa3yroIlHe IHIUHIAPHYECKON
IMMOBEPXHOCTHU, HUIMHAP, KOHHUYCCKAsA IMOBCPXHOCTD, 06pa3y}01mxle KOHUYECKOU IMOBEPXHOCTHU, KOHYC,
cepuueckas HOBEPXHOCTb.

- Pacnio3naBars Tena BpaiieHus (LUIUHAP, KOHYC, cepa u map).

- OOBACHATH CHOCOOBI TMOJyYEHHs TeNl BpallCHHS.

- KnaccudunmpoBatb B3auMHOE pacroyioxkeHne chepbl U TIOCKOCTH.



- OnepupoBaTh MOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTA; IIApOBOM
CJIOM, OCHOBAaHHE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

- Bpiuncnare 00bEMBI M IIIOMIAAN MMOBEPXHOCTEN TEJ BpallleHUs, TEOMETPUUYECKUX TeI C
npuMeHeHueM (Gpopmyi.

- OmnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BIUCAHHBIA B cepy M ONUCAHHBIM OKOJO chephl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK WJIM TEJIO0 BpallleHUs.

- BbluncnATh COOTHOIIEHHS] MEXIY IUIOMIAASIMU IOBEPXHOCTEH U 00bEMaMU MOJOOHBIX Tell.

- N300pakats n3yuaembie (GUTyphl OT PYKH U C IPUMEHEHUEM MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

- BoImosiHATh (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BHI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BPAIIICHUS.

- U3BnekaTh, HMHTEPHPETHPOBATH W MPeoOpa3oBBIBATh HHGPOPMALKMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpax, MPEJCTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

- OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

- BrimonHATh [[GI>'ICTBI/I$I CJIOKCHUA BCKTOPOB, BBIYUTAHUA BEKTOPOB U YMHOXKCHUA BCKTOpPA Ha
YHCII0, O0BSACHAThH, KAKUMU CBOICTBAMH OHU 00JIaJatoT.

- IlpumensTs mpaBuiio mMapajjiesenunesaa.

- OnepupoBaTh MOHATUSMU: JEKApPTOBbI KOOPAMWHATHI B NMPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBCHCTBO BEKTOPOB, KOOPAWHATHEI BEKTOPA, YIOJI MKy BEKTOpAaMHU, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
KOJUIMHEAPHbIE U KOMIUJIAHAPHBIE BEKTOPBHI.

- Haxomuth cymMMy BEKTOPOB M MpPOU3BEIECHHWE BEKTOpAa HA YHCIO, YroJl MEXAYy BEKTOPaMHU,
CKaJIIpHOC MMPOMU3BCACHUC, pACKIaAbIBATh BEKTOP 10 JIBYM HCKOJUIMHCAPHBIM BCKTOpAaM.

- 3agaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOI cUCTEME KOOPIMHAT.

- IlpumeHnsaTh TeoMeTpuueckre (akKThl IS PEIICHHUSI CTEPEOMETPUUYSCKUX 3a/1a4, IMPEAIOIaralonmux
HCCKOJIBKO IIaroB pClICHuA, €CJIN YCIIOBUA IPUMCHCHUA 3a1aHbI B SIBHOU (1)0pM€.

- Pemath npocreiiiime reoMmeTpuuecKe 3a1a4i Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

- Pemate 3aaun Ha 0Ka3aTENbCTBO MaTEMATHUYECKUX OTHOILICHUM M HAXO0XKJ/IEHUE T€OMETPUUECKUX
BEJIMYMH 10 oOpa3laM WX alropuTMaMm, MPUMEHSST W3BECTHBIE METOJbI MPU PEHICHUH CTaHAapTHBIX
MaTeMaTUYeCKUX 3a/1ad.

- IIpuMeHsTs mpocTeiiline mporpaMMHbIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1au.

- IIpuBoauTh mpHMeEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HM, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

- [IpuMeHsTh MOTy4YEeHHbIE 3HAHUS HA IPAKTUKE: aHAJTU3UPOBATh PEAJIbHBIE CUTYallud U IPUMEHSTH
M3YYCHHBIE TOHSATHS B MPOIECCe IMOMCKA PEHIeHUS MaTeMaTHdecKu CPOpPMYITUPOBAHHON MPOOIEMBI,
MOACIIMPOBATE PCAJIBHBIC CHTyallUM Ha A3BIKC TICOMCTPHH, HCCICAOBATH IMOCTPOCHHBLIC MOACIU C
HCIOJIb30BaHNEM T€OMETPUUYECKUX TIOHATUH U TeopeM, almnapara ajareOpbl; pemaTh TpakTHUYeCKUe 3a/1a4H,
CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCIIMYNH.

COJAEPXAHUE YUEBHOI'O KYPCA (I10 'OAAM OBYUEHUA)
10 xmace

IIpsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATHUSA cTepeoMeTpuH. Touka, mpsiMas, IMJIOCKOCTb, MpocTpaHcTBo. IloHsTHE 00
AKCMOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajUlelbHbIE W
CKpenBaromuecs npsMele. l[lapamnenbHOCTh MPSAMBIX W IJIOCKOCTEM B IMPOCTPAHCTBE: IMapasulesIbHbIC
IIpsIMBIE B IPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPSAMBIX; NapauIEIbHOCTh MPSAMOM U MIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YTOJ MEXIy NPSIMBIMH B IPOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN:
NapajuleJIbHbIe IUIOCKOCTH; CBOWCTBA MapajlIedbHBIX IIOCKOCTEH. IIpocreiimme mnpocTpaHCTBEHHbIE
(Gburyphl Ha TUIOCKOCTHU: TETpadAp, KyO, MapajiyiesIeIUIe T, TOCTPOCHUE CEUCHUH.

[lepnieH IUKYIAPHOCTD NPAMON U INIOCKOCTU: IEPIEHAUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, IIPSIMBIE
MapajuieIbHbIE U NEPIEHANKYIISIPHBIE K TUIOCKOCTH, TPU3HAK MEPIIEHINKYISIPHOCTH NPSIMOU M IIJIOCKOCTH,
TeopemMa O IPSAMOM NEPHEHAUKYISPHON IUIOCKOCTU. YIUVIBI B IIPOCTPAHCTBE: YroJI MEXAY INPAMOU U
IIJIOCKOCTBIO; JIBYTPAHHBIN YTrOJI, JUHEHHBIM Yroj ABYTpaHHOro yria. [IeprneHauKynasp W HAaKIOHHBIE:
paccTostHuEe OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT IPSIMOU 0 IJIOCKOCTH, IPOEKIIUS



¢burypsl Ha IJIOCKOCTh. [lepneHAUKYISPHOCTh IIOCKOCTEH: NpPU3HAK  MEPHEHAUKYISIPHOCTH IBYX
mwrockocteil. Teopema o TpEX mepHeHIUKYIsApax.

MHOrorpaHHUKHU

[ToHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAHHHMKA, BBIITYKJIBIE W HEBBIITYKIIbIC
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yroiapHas npu3mMa; rpaHd U OCHOBAHMS MPU3MBI;
npsiMass ¥ HakJOHHAas TMpU3MbI, OOKOBas M TIIOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn,
MPSAMOYTOJIbHBIN NapajuieNenune 1 ero cBoiictra. [lupamuaa: N-yroyibHas nupaMuaa, rpaHd U OCHOBAHUE
MUPaMHJIBI; OOKOBAsI M TIOJTHASI IOBEPXHOCTHh MTUPAMU/IBL; TIPABUIIbHAS U YCEUEHHAS MUpaMUIa. DIEMEHTHI
MpU3MBbI U TupaMu/ibl. [IpaBUsibHBIE MHOTOTPAaHHUKU: TTOHATHE MPABUIILHOIO MHOTOIPaHHUKA; MPaBUJIbHAS
npu3Ma ¥ TIpaBWIbHAS NMUPAMUJA; NPAaBHIbHAS TPEYroJibHas MUpaMHia U TPABHIBHBIA TEeTpadp; KyoO.
[IpencraBneHue 0 MpaBUIIbHBIX MHOTOIPaHHUKAX: OKTa’dAp, AOJACKa’ap U uxkoca’ap. CedeHuss npusMbl U
MMUPAMUIBL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUpAMUIAX, NapaJUICICIUIENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Brluucienne 51eMEHTOB MHOTOTPAaHHHKOB: pE&Opa, awaroHan, yriel. I[limomans OGOKOBOI
MMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH NPSIMOM MPHU3MBI, IUIOMIAThL OCHOBAaHHM, TeopemMa O OOKOBOM
MIOBEPXHOCTHU MpsIMON npu3Mbl. [1iomans 60KOBOM MOBEPXHOCTU U MTOBEPXHOCTHU MPaBUIIBHON MUPAMU/IbL,
TeopeMa o Ionaau yceuéunoii nupamubl. [Tonstue 06 o0béme. O0BEM MUpaMUAbL, MPU3MBIL.

[TogoOubie Tena B mpocTtpancTBe. COOTHOMICHUS MEXKAY IUIOMIAASMU TMOBEPXHOCTEH, 00BEMaMu
IMOTOOHBIX TEIL.

11 xkaace

Tena Bpamenust

Hunuaapudeckas HOBEPXHOCTh, 00pa3yIoIIKe IINHIPUYECKON TOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHOCTU. L{mnmuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yrolias U OCh;IJIONIA b OOKOBOH H
MIOJIHOM MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroue KOHUYECKONH MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOMH
noBepxHoctd. KoHyc: OCHOBaHME W BepllMHA, OOpa3yromias M OCh; IUIOMaAb OOKOBOW M TOJIHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yrolliue U BBICOTA; OCHOBaHMS U OOKOBAs MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMaMeTp; IJIOMAlb MOBepXHOCTU cheprl. B3anmHoe pacnonoxeHue
cdepbl U MIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cepe; momaiab cepsl.

N300pakeHue Ten BpalieHus Ha TIOCKOCTH. Pa3BépTka IMWIMHApA U KOHYCA.

KomOuHnanuu Ten BpaleHus 1 MHOIOIpaHHUKOB. MHOTOrpaHHMK, OITMCAHHBINH OK0JI0 cdepsl; cdepa,
BIIMCaHHAs B MHOTOTPAHHUK, WJIM TEJIO BpALICHHUS.

ITonatue o6 o0bEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOIO
napajuiesienunena u cieAcTsus u3 He€. O0bEM HuIMHIpa, KoHyca. O0bEM 11apa U mIomaas chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOLIAIIMHU MOBEPXHOCTEH, 00bEMamu
MOAOOHBIX TEJ.

CeueHuss nwiIMHApa (mapajielbHO M NEPHEHAUKYISIPHO OCH), CeUeHHUs KOoHyca (mapajjienbHoe
OCHOBAHUIO U MPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BexkTop Ha miiockocTu U B ipocTpaHcTBe. CI0KEeHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPAaHA
yucio. Pa3noxenue BeKTopa Mo TpéM HEKOMIUIAHAPHBIM BeKTopaM. [IpaBuino nmapamienenunena. Pemenne
3a7a4, CBA3aHHBIX C IPUMEHEHHUEM IIPABUJI JEUCTBUM C BeKkTopamu. [IpsiMoyronbHas cucrema KOOpAMHAT
B npoctpancTtBe. KoopauHatel BekTopa. [Ipocreiimme 3a7auyn B KOOpAUHATAX. YTOJIMEXAY BEKTOPaAMH.
CkansipHO€ TMpOMU3BEICHHE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXAYy MPSAMBIMH U  IJIOCKOCTSIMHU.
KoopanHatHO-BEKTOPHBIA METO/I ITPU PEMIEHUH T€OMETPUUYECKHUX 3a]1a4.

TeMaTnuyeckoe MIIAHMPOBAHUE

Tema (pa3znen) Komnu | Kontpons | IIpaktuu OnexkTpoHHbIe (1U(POBbIE) 00pa3zoBaTeNIbHbIE
€CTBO HBIC €CKHE pecypcesl




| waco | pabGoter | paGorbi |

10 xitacc

Beeneune B|3 1 https://lib.myschool.edu.ru/market?

CTEpPEOMETPHIO filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

[TapamiensHOCTb 13 1 4 https://lib.myschool.edu.ru/market?

IPAMBIX filters=%22subjectlds%22%3A%5B%2294%22%5D

1 IIIOCKOCTEik https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

[Mepnenaukynspa | 15 1 3 https://lib.myschool.edu.ru/market?

OCTh TMPSIMBIX U filters=%22subjectlds%22%3A%5B%2294%22%5D

[IOCKOCTEI https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

Mmuororpannuku | 12 1 3 https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

Hunuaap, xkoryc u | 17 1 3 https://lib.myschool.edu.ru/market?

map filters=%22subjectlds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s
https://resh.edu.ru/subject/17/11/

[ToBTOpEeHnue 8 1

Hroro B 10 kiacce | 68 5 14

11 xmacc

OOBEMEI Tl 17 1 4 https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/11/
https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s

Bexropsl B |11 1 3 https://lib.myschool.edu.ru/market?

IIPOCTPAHCTBE filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

Merton koopausat | 18 1 3 https://lib.myschool.edu.ru/market?

B NPOCTPAHCTBE. filters=%22subjectlds%22%3A%5B%2294%22%5D

J{BroKEeHMS https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s
https://resh.edu.ru/subject/17/11/

Hexoropsie 12 1 4 https://lib.myschool.edu.ru/market?

CBEJICHUS w3 filters=%22subjectlds%22%3A%5B%2294%22%5D

TAaHUMETPHH https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s

[ToBTOpenue 8 1

Hroro B 11 kmacce | 66 5 14

PABOYAS ITPOI'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
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LIEJIN U3YUYEHNW S YUEBHOI'O KYPCA

VY4eOHsbiii kypc «BepoSTHOCTh M CTaTUCTHKA» YTIyOJIEHHOIO YpPOBHS SIBISIETCS MPOJOJIKEHHEM U
pa3BUTHEM OJTHOMMEHHOTO yueOHOTO Kypca 0a30BOro ypoBHS OCHOBHOH ImIKoibl. Kypc npennaznauen s
dbopMupoBaHUs y 00y4aIOIIUXCSl CTATUCTUYECKOM KYJIbTYPhI M MIOHUMAHHUSI POJIM TEOPUHU BEPOSITHOCTEH Kak
MaTeMaTHYeCKOr0 HMHCTPYMEHTa Ui W3YYEHHUS CIIydallHBIX COOBITHH, BeIMUMH W mpomecco. [lpu
M3YYEHHH Kypca 00OoramiarTcs MpeICTaBICHHs YUaluXcs 0 METO/IaX UCCIeI0OBaHUS U3MEHUYUBOIO MHPA,
pa3BUBacTCA ITOHUMAaHME 3HAYUMOCTH M OOIIHOCTH MAaTEeMAaTUYECKHX METOJOB IIO3HAHUS Kak
HEOTHEMJIEMOI YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Copep:xaHue Kypca HaIpaBlIeHO Ha 3aKpeIUIeHHE 3HaHUM, MOJTYYEHHBIX MPH H3YYEHHH Kypca
OCHOBHOM IIKOJIBI M HA Pa3BUTHE MPEJCTABICHUN O CIyYailHBIX BETUYMHAX U B3aMMOCBS3AX MEXKIY HUMH
Ha BaXXHBIX MPHUMEpaxX, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpyXKawllero mupa. B pesynbrare y
oOydaromuxcsi JOHKHO C(HOpPMHPOBATHCS TMPEICTaBICHHE O Hauboliee YHNOTPEOUTEIBHBIX U OOIIUX
MaTEMaTHYECKUX MOJIENSIX, MCIOJIb3YeMbIX ISl OMUCAHUS AHTPOIIOMETPUYECKUX M JeMorpaduueckux
BEJIMYMH, MOTPEUIHOCTEH B PAa3JIMYHOTO poOJa HU3MEPEHUsX, IUTEIBHOCTH Oe30TKa3HOW paboThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBUY C YKa3aHHBIMU LENISIMU B CTPYKType y4eOHOro Kypca «BeposiTHOCTb U CTaTUCTHKA»
CpeAHeH IIKOJIBI Ha YIITyOJI€eHHOM YPOBHE BBIJCIICHBI CIICAYIONINE OCHOBHBIE COJIEPKATEIbHBIC TNHUH:

«CryyaifHple COOBITHSI U BEPOSATHOCTHY, «CilydaliHble BETMUYUHBI M 3aKOH OOJIBIIUX YHCEID.

BaxHylo 9acTe Kypca 3aHUMaeT M3y4YE€HHE T€OMETPHUYECKOTO U OMHOMHAIBHOTO PacHpenesieHH 1
3HAKOMCTBO C UX HETIPEPHIBHBIMU aHAJIOraMH MOKa3aTeIbHbIM U HOPMAJIbHBIM Paclpe/eICHUsIMU.

Copepxanuie muHUM «CiydaiiHble COOBITHS M BEPOSTHOCTU» CIYKUT OCHOBOM 11711 (POpMUPOBAHHUS
MPEJCTABIICHU O PACTIPE/ICTICHUN BEPOSTHOCTEH MEXIy 3HAYCHHUSMH CIIy9alHBIX BEJIMYHH, a TAKXKE 9Ta
TUHUS HeoOXxoauMa Kak 0a3a aisi M3ydeHUs 3aKoHa OoNbIIMX 4Yucenl — (yHIAaMEHTAIbHOTO 3aKOHa,
JCWCTBYIOIIETO B MPHPOJE W OOMIECTBE M HMMEIOMIET0 MaTeMaTH4ecKyro (opmanmsanuio. CaM 3aKOH
OOJBIIMX YHCEN TMpeajaraercsi B O3HAKOMUTENIbHONH ¢GopMe C MHHHMAIbHBIM HCIIOJIb30BAHUEM
MaTeMaTHYeCKOro (hopMaanu3ma.

Tembl, cBSi3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMH BeJIMYMHAMH, AaKIECHTHUPYIOT BHUMAaHHE
IIKOJIbHUKOB Ha ONHCAaHUM M HM3YYCHUU CIIyYalHBIX SBICHUH C TOMOIIbIO HETMPEPHIBHBIX (DYHKIUIL.
OcHOBHOE BHUMaHME YIEISIE€TCA I0Ka3aTeIbHOMY M HOPMAJIbHOMY pPAaCHpeleNieHUsIM, IPH 3TOM
MIPE/IoIaraeTcsi 03HaAKOMHUTEIBHOE 3yUeHUe MaTepraia 0e3 J0Ka3aTeabCTB MPUMEHSIEMbIX (haKTOB.

MECTO KYPCA B YYEGHOM IIJTAHE
B y4yeOHOM maHe Ha m3ydeHHe Kypca «BeposTHOCTh M CTaTHCTHKa» Ha YIrIIyOJIEeHHOM YpOBHE
OTBOIUTCS | y4eOHBIN Yac B HEACIIO B TEUCHHUE KAXKI0T0 rojia o0y4deHus, Bcero 70 yaeOHBIX 4acoB.

ITNIAHUPYEMBIE ITPE/IMETHBIE PE3VJIBTATDBI
OCBOEHMU S PABOYEN ITPOI'PAMMBI KYPCA (ITO TOJIAM OBYUYEHU)

[IpenmeTHble pe3ynbTaTbl OCBOeHHsA Kypca «BepostHocTh M cratuctuka» B 10—11 kmaccax
OpPUEHTHPOBAHBI HA TOCTUKEHUE YPOBHS MaT€MaTUYECKON IPaMOTHOCTH, HEOOXOIMMOTO ISl YCIIEIIHOTO
peleHus 3a/1a4 ¥ Mpo0OJieM B peabHOM JKU3HU M CO3/1aHUE YCIOBUM /ISl UX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoeHue yuebHoro kypca «BeposTHOCTb U CTaTUCTUKa» Ha YIIIYOJIEHHOM YPOBHE CPEIHEr0 OOIIEero
0o0pa3oBaHMs JOJDKHO oOecreuuBaTh JOCTHXKEHHE CIEIYIOIUMX TMPEeAMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

10 kaace

- Yurath ¥ cTPOUTH TaOIUIIBI U TUATPAMMBI.

- OmnepupoBaTh MOHATUSIMU: cpeAHee apudmernyeckoe, MeAuaHa, HauOousblliee, HaUMEHbIIEe
3HaYeHHUE, pa3Max MAacCHUBa YHCIOBBIX JaHHBIX.

- OmnepupoBaTh MOHATUSAMU: CITyYalHBIA SKCIEPUMEHT (OTBIT) U CITydyaifHOE COOBITHE, 3JIEMEHTAPHOE
COOBITHE (PJIEMEHTApHBIH HCXOMA) CIYYalHOTO  OMNbITAa; HAXOJUTh BEPOSTHOCTH B  OMBITaX C
PaBHOBO3MOXKHBIMU CIIYYaHBIMH COOBITHSIMH, HaXOAWTh U CpaBHUBATh BEPOSITHOCTH COOBITHI B
U3Y4YEHHBIX CIIy4alHbIX SKCIIEPUMEHTaX.

- Haxomuth u popmynupoBaTh cOOBITHS: TIEpeCeUCHIE U O0hEAMHEHNE JAaHHBIX COOBITHIA, COOBITHE,
MIPOTUBOMNOJIOKHOE JAaHHOMY COOBITHIO; MOJIB30BAaThCS AuarpaMMamu Diinepa U GopMyson CloKeHHs



BEPOATHOCTEH MPH PEIICHUH 3a/au.

- OmnepupoBaTh NOHSTHUSMHU: YCIOBHAas BEpPOSTHOCTh, HE3aBUCHUMbBIE COOBITUS; HAXOAUTH
BEPOATHOCTH C IOMOIIIbIO TIPaBUJIa YMHOKEHHS, C TOMOIIBIO JIEpPeBa CIIYy4aifHOTO OMbITA.

- [IpuMeHnsaT, KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELICHUH 3a7au.

- OnepupoBaTh MOHITUSIMH: UCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEpUsl UCIBITAHUM, yCIeX U
HEey/aua; HAXOJIUTh BEPOSITHOCTH COOBITUH B CEpUM HE3aBUCUMBIX HUCIHBITAHUM [0 TMEPBOTO YCIexa;
HAXOJUTh BEPOSTHOCTU COOBITUI B CepUH UCIIBITaHUN bepHyru.

- OmnepupoBaTh NOHATUAMU: Ciy4ailHas BeJIMYMHA, paclpeielieHne BEpOSTHOCTEH, aAuarpaMma
pacnpeneseHus.

11 kuacce

- CpaBHUBaTh BEPOATHOCTU 3HAUEHUH CIIy4allHON BEJIMYMHBI 110 PACIPENEICHUIO I ¢ OMOUIbIO
JUarpaMM.

- OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXUAAHUS; MPUBOJAUTH IPUMEpPHI, KaK MPUMEHSETCA
MaTEMaTHUYECKOE OKUIAHUE CIydallHOM BEJIMYMHBI HAXOJUTh MATEMAaTUYECKOE OKMJAHUE IO JTaHHOMY
pacmpeeIIeHuIO.

- Vmertsb npencraBieHue 0 3aK0He OOJIBIINX YUCE]I.

- meTp mpencraBieHue 0 HOPMAJIbHOM PacCIpeleICHUN.

COAEPXAHUE YUEBHOI'O KYPCA (I10 'OAAM OBYUEHUA)
10 kuace

[IpencraBneHue AaHHBIX ¢ MOMOIIBIO Tabnuu W auarpamm. CpenHee apu@meTHyeckoe, MeauaHa,
HanOoIblllee M HaWMEHbIIEe 3HAYCHHS, pa3Max, AHUCIEPCHs M CTaHIAPTHOE OTKIOHEHHE YHUCIIOBBIX
HabOpOB.

Cay4aliHple SKCIIEPUMEHTHI (OIBITBI) M CIIyYaifHbIE COOBITHA. DJIeMEHTapHbIE COOBITHS (MCXOIBI).
BepositHOCTB cityyaiiHOro coObITus. Biau30cTh 4acToThl M BEpOATHOCTU cOOBITUN. Ciy4aliHble OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU. BEpOSITHOCTH COOBITUH B ONBITaX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMH.

Omnepauuu Haja cOOBITUAMU: IIepeceyeHrne, 00beJUHEHNE, IPOTUBOINOJIOKHbIE COOBITUS. J{narpaMmbl
Oiinepa. Dopmyiia cI0KeHHs BEPOATHOCTEH.

YcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. JlepeBo cilydaitHOro skcrepumenTa. @opmyia
NOJTHOM BeposATHOCTH. HezaBucumble cOOBITHS.

KomOunatopHoe mnpaBuio ymHoXeHHs. IlepectaHoBku U ¢akTo- puan. Yuciao coueTaHHH.
Tpeyronbauk Ilackansa. @opmyna Ounoma HeroToHa.

bunapHblii ciny4aiiHblil OmBIT (MCHbITaHUE), ycrex W Heynada. HesaBucumsble ucnbitTanus. Cepus
HE3aBHCHUMBIX UCIIBITAaHUH /10 iepBoro ycnexa. Cepust He3aBUCUMBIX UCIIBITaHUN bepHymn.

CnyuyaitHas BenunumHa. Pacnpenenenue BeposiTHocTeil. [lmarpamma pacnpenenenus. I[Ipumepsr
pacripesielieHuil, B TOM 4Hcie, TeOMETpUUEcKoe U OMHOMHAIIbHOE.

11 kaacc

UucnoBble XapaKTEpPUCTUKH CIYyYalHBIX BEIWYUH: MATEMATHYECKOE OKHUIAHUE, ITUCIEPCHUS U
CTaHJIapTHOE OTKJIOHEHHUE. [IpruMepsl TPUMEHEHU MATEMAaTUYECKOTO OXKUJIaHHUSA, B TOM YHUCJE B 3ajadyax
13 MTOBCETHEBHOM KM3HU. MaTeMaTnueckoe OKujaHue OMHApHOM CITy9aifHOW BeTMYMHBL. MaTtemaTindeckoe
0’)KMJaHUE CYMMBI CIIy4alHbIX BEJIMYUH. MareMaTHuecKoe OXKUJIAHUE U JUCHEPCUS TEOMETPUUYECKOTO U
OMHOMHAIBHOTO PaCIpEeICIICHUM.

3aKoH OONBIINX YHCEN U €T0 POJb B HAyKe, IPUPOJIE U 00IIEeCTBE.

Bb100pouHBIi METOJ| MCCIIEIOBAHUIA.

[IpuMepsl HeENpepbIBHBIX CIy4YalHBIX BeIUYMH. [IOHSATHE O IMJIOTHOCTH pacmpeneneHus. 3aaauu,
MPUBOJISIINE K HOPMAJIbHOMY pacnupenesieHuto. [IoHsTre 0 HopMaabHOM paclpeIeIeHUH.

TeMaTnuyeckoe NIAHMPOBAHUE

Tema (pa3zaen) KonnuectB | KontponsH | [Ipaktuueck OneKTpoHHbIE (IIUPPOBLIE)
0 4acoB ble PabOTHI ue paboTbl o0pa3oBaTeNbHbIE PECYPCHI

10 xmacc




[IpencraBnenue 4 1 https://lib.myschool.edu.ru/market?
JAHHBIX " filters=%22subjectlds%22%3A%5B%2294%22
%5D
omncareabHad https://resh.edu.ru/subject/51/
CTaTUCTHUKA
Cnyvaitnbie 3 1 https://lib.myschool.edu.ru/market?
OIBITHI filters=%22subjectlds%22%3A%5B%2294%22
. %5D
1 CILy4anHBbIC https://resh.edu.ru/subject/51/
COOBITHSI, OIBITHI C
PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU
HCXO0JaMHU
Onepanuu Hax | 3 1 https://lib.myschool.edu.ru/market?
COOBITHSIMH filters=%22subjectlds%22%3A%5B%2294%22
’ %5D
CIIOMKCHHC . https://resh.edu.ru/subject/51/
BEPOSITHOCTEU
VYcinoBHas 6 3 https://lib.myschool.edu.ru/market?
BEPOSITHOCTD filters=%22subjectlds%22%3A%5B%2294%22
’ %5D
nepeB(v) https://resh.edu.ru/subject/51/
CIIy4YarHOT O
omeITa, (Qopmyna
IIOJIHOU
BEPOSITHOCTHU u
HE3aBUCUMOCTD
COOBITHI
DJIeMEHTBI 4 2 https://lib.myschool.edu.ru/market?
KOMOUHATOPUKH filters=%22subjectlds%22%3A%5B%2294%22
%5D
https://resh.edu.ru/subject/51/
Cepun 3 1 https://lib.myschool.edu.ru/market?
oCyIe I0BaTEbH filters=%22subjectlds%22%3A%5B %2294%22
., %5D
bIX HCHbITAHIH https://resh.edu.ru/subject/51/
Cnyuaiinbie 6 2 https://lib.myschool.edu.ru/market?
BEJTMUMHEI " filters=%22subjectlds%22%3A%5B %2294%22
%5D
paclipe/ie/icHIA https://resh.edu.ru/subject/51/
O000111EHNE u |5
CcHUCTEMaTHU3alus
3HAaHUU
Hroro B 10 kimacce | 34 11
11 xmacc
IToBTOpEHNME, 4 2
00001menne
M CHCTeMaTHu3alus
3HAHUH
MaremaTuueckoe 4 1 https://lib.myschool.edu.ru/market?
OXKHTaHHe filters=%22subjectlds%22%3A%5B %2294%22
. . %5D
CllyqanHon https://resh.edu.ru/subject/51/
BEJIMYUHBI
Jucnepcus u |4 1 https://lib.myschool.edu.ru/market?
CTaHIapTHOE filters=%22subjectlds%22%3A%5B %2294%22
%5D
OTKHOIECHIEC https://resh.edu.ru/subject/51/
CIIy4YalHOU
BCIIMYUHBI



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/

3aKoH oonpImux | 3 1 https://lib.myschool.edu.ru/market?
qucel filters=%22subjectlds%22%3A%5B%2294%22
%5D
https://resh.edu.ru/subject/51/
HenpepsiBHbIE 2 https://lib.myschool.edu.ru/market?
ctyuaiiHble I/il;egsz%ZZsubiectlds%22%3A%SB%2294%22
0
BCNIHHbI https://resh.edu.ru/subject/51/
(pacnipenenenust)
Hopmanbsnoe 2 https://lib.myschool.edu.ru/market?
pacrpeeseHus I/il;egsz%ZZsubiectlds%22%3A%SB%2294%22
0
https://resh.edu.ru/subject/51/
[ToBTOpeHue, 14 6
000011IeHIE
"
CHUCTEMaTU3ALIUA
3HAHUM
Hroro B 11 xiracce | 33 11



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/51/

