MMWHHCTEPCTBO IPOCBENIEHNS] POCCUMICKOH ®EEPALINHA
MHMHHUCTEPCTBO OBPABOBAHUSA 1 HAYKH
TOHEITKO HAPOJHOH PECITYBJIKH
VIIPABJIEHHUE OBPA30OBAHWS AAMAHACTPATTUHA

TOPOJA TOHEIIKA

MYHHIATAJHHOE BIOPKETHOE OBIIEOBPA30BATEIBLHOE
VUPEJKTEHHUE «IIIKOJIA Ne 88 TOPOJIA IOHELIKA»

PACCMOTPEHO

Ha 3aCe/laHnHA
Oeaarorn4ecKoro COBETa

(3

ITporokon Ne 13 ot
30.08.2023

PABOYAS ITPOTPAMMA
y4e6HOro mpeamMeTa «MaTeMaTHK2»

nnsa ob6yuaronuxcs 10-11 kraccos

0 MyHHUANATEHOE GIOLKETHOS o6ineofpasoBaTensHoe |
%‘, yapexaenne «[IIxoma Ne 88 1‘op0;-1a_ﬂmieuna»
| mepeMMcHOBaHO B [ocynapcTBEHHOE OIOLKETHOS
06MEe05pa30oBaTeBHOC YIPEHICHHE «IlIxona Ne 88
rOpOAICKOTO OKpYTa Torewxy JloHENKO#A HapozaHo#
Pecry6muxn  (TIpukas MOH JHP ot 21.06.2024
Ne 753) .

Jonenk 2023



Pabouas mporpamma no yue6HOMY npeamery «MaremaTrkay 06a30BOTO ypOBHS
s obydatomuxces  10—11  kmaccoB  paspaborana Ha  ocHOBe — DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEAHEro oouero o0pazoBaHus, C yUETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, TPEIBABISEMBIX K MAaTEMaTHYECKOMY

o0pa3oBaHUIO, W TPATUIUN poccuiickoro oOpa3oBanus . Peanmsamms
nporpaMmbl  00O€CTIeYMBaeT OBJIAJCHHE KIIOYEBHIMH KOMIICTEHIMSAMH, COCTABIISIONIMMHA
OCHOBY ISl CAMOPa3BUTHs M HEMPEPHIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOMIEKYIBTYPHOTO,
JMYHOCTHOTO ¥ TI03HABATEIFHOTO PAa3BUTHUS IMYHOCTH O0YJIAIOLTIXCSI.

B paGoueii mporpamme ydTeHbl uaed U moyokeHUs «KoHuemumu pasBUTHS
MaTemaTuueckoro oOpasoBanusi B Poccuiickoit denepanun». B cooTBETCTBUU ¢ Ha3BaHUEM
KOHIIETIIINN, MaTeMaTH4ecKoe 00pa3oBaHUE JOJDKHO, B YACTHOCTH, MPEIOCTABIATh KKIOMY
o0ydJaromemMycsi BO3MOKHOCTD JOCTH)KEHUSI YPOBHSI MAaTEMAaTHIECKUX 3HAHUN, HE0OXO0IMMOTO
JUIsL JallbHEMINeW ycrenrHoW »u3Hu B oOmectBe . VimMeHHo Ha pemieHue 3To¥ 3amayu
HareneHa padoyast mporpamma 6a30BOro ypOBHSI.

B snoxy mudposoit tpanchopmaiuu Bcex cep uemoBEUECKOW NEATETLHOCTH
HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOil MaTeMaTH4YeCKOn
MOJTOTOBKH. Y€ B IIKOJE€ MaTeMaTHKa CIY)XUT OIMOPHBIM MPEIMETOM ISl W3ydCHUs
CMEKHBIX JUCIUIUINH, a B JKH3HH TIOCIIE IIKOJBI PEaJbHONH HEOOXOIMMOCTBHIO CTAHOBHUTCS
HempepeIBHOE 00Opa3oBaHUE, 4YTO TpeOyeT MOIHOLEHHOW ©0a30Boi 0011e00pazoBaTenbHON
MOJTOTOBKH, B TOM YHCJIE€ M MaTeMaTHYecKOH . DTO OOYCIOBJIIEHO TE€M, YTO B HAIlld JTHU
pacTéT YHUCIO  CHEIHMaTbHOCTEH, CBS3aHHBIX C  HEMOCPEACTBEHHBIM IPHUMEHEHHEM
MaTeMaTUKHU: U B cepe SKOHOMHUKH, U B OM3HECE, M B TEXHOJIOTHUECKUX 00JIACTAX, U JaKe B
ryMaHuTapHbIx cdepax. Takum o0pa3om, Kpyr oOydaromuxcs, IS KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAUYMMBIM MPEAMETOM, CYILIECTBEHHO PACIIUPSIETCS.

[IpakTiyeckasi Moje3HOCTh MaTEeMAaTUKU OOYCIIOBJIEHA TE€M, 4TO €€ MpeaMEeTOM
SABIAIOTCS (yHIAMEHTaJbHbIE CTPYKTYphl HAILIETO MHpa: MPOCTPAHCTBEHHbIE (OpPMBI U
KOJIMYECTBEHHBIE OTHOILIEHHS OT MPOCTEHIINX, YCBaUBAEMbIX B HETIOCPECTBEHHOM OIIBITE, 110
JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX JUIsl pa3BUTHSI HAYYHBIX M TEXHOJOTHYecKux uaeil. bes
KOHKPETHBIX MaTeMaTH4eCKHX 3HAaHUN 3aTPyJAHEHO MOHUMAHUE MPUHIUIIOB YCTPOWCTBA U
UCIIOJIb30BAHUS COBPEMEHHOM TEXHMKH, BOCIPHUITHE W HHTEpHpeTanus pazHoOOpa3HOU
COLIMANIbHOM, SKOHOMUYECKOM, MouTH4Yeckoil nudopmanmu, Maaos¢hdeKTuBHa OBCETHEBHAS
MpaKTHUYecKas AeITeIbHOCTh. Kax/JI0My 4elnoBeKy B CBOEH >KM3HM HPUXOJUTCS BBINOJHATH
JOCTaTOYHO CJIOXKHBIE PAacy€Thl U COCTABIISITH HECIOXKHBIC AITOPUTMBI, HAXOJUTh HY)KHbBIE
(dbopMyIbl M TPUMEHSTH UX, BIAJE€Th MPAKTUYECKUMHU MTPUEMAMU T€OMETPUUECKUX U3MEPEHUI
U TIOCTPOCHUHM, 4uTaTh WH(GOPMALMIO, MPEACTABICHHYIO B BUAY TaONWl, AUAarpaMMm H
rpaduKoB, XUTh B YCJIOBHUSX HEOMPENEIEHHOCTH U MOHUMATh BEPOSTHOCTHBIM XapakTep
CIIydaifHbIX COOBITHIA.

OnHOBpeMEHHO ¢ pacupeHrueM cdep MPUMEHEHNUs: MaTEMaTHKU B COBPEMEHHOM
oOmiectBe Bc€ 0Oojee BaXHBIM CTAaHOBUTCA MaTeMAaTUYECKUW CTUIb  MBIIUICHUS,
MPOSIBIIAIONIMKCA B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax . B mporecce wuzydeHus
MaTeMaTHUK{ B apceHall MPUEMOB U METOJOB MBIIUICHHUS YEOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOUAIOTCS WHAYKIHUS W JAeAyKIus, 0000IIeHHe W KOHKpEeTH3allus, aHajdhu3 U CUHTE3,
KimaccupuKanus ¢ cUcTeMmarusanus, abcTtparupoBaHue U aHaiorus . OOBEKTHI
MaTeMaTHYEeCKUX YMO3aKIIOYeHM, MpaBUJa UX KOHCTPYHPOBAHHUS PACKPBHIBAIOT MEXaHH3M
JIOTUYECKUX MOCTPOEHHH, CIOCOOCTBYIOT BBIpaOOTKE yMEHUs (hOpMyIHpOBaTh, 000CHOBBIBATh
U JI0Ka3bIBaTh CYXJCHMs, TEM CaMbIM pPa3BHBAIOT JIOTMUECKOE MBIIIIeHUE . Beaymas poib
MPUHAUISKAT MaTeMaTuke B GOPMHUPOBAHUHM aNTOPUTMHUYECKON KOMIMOHEHTHI MBINIJICHUS U
BOCITUTaHUH YMEHUH JEMCTBOBATH MO 33JaHHBIM AITOPUTMaM, COBEPIIICHCTBOBATH U3BECTHHIE
¥ KOHCTPYHpOBaTh HOBBIE . B mporiecce pelenns 3aauy — OCHOBHOW yueOHOH JeaTenbHOCTH
Ha ypOKax MaTeMaTHUKH Pa3BHBAIOTCS TBOPYECKAS U MPUKJIATHAS CTOPOHBI MBIIIIJICHUSL.

OOydenne mareMaTuke AaéT BO3MOXKHOCTh Pa3BUBATh Yy YYAIIMXCS TOYHYIO,
palMoHaIbHYI0O M HWH(DOPMATUBHYIO pedb, YMEHHE OTOuMpaTh Hanboyee MOoIXOAsIIne



S3BIKOBBIE, CHMBOJINYECKHE, TpAapHUECKUE CPENICTBA IS BEIPAXKECHUS CY)KJICHUH U HATILSIIHOTO
UX IPEICTaBICHUS.

Heo0x0oaMMbIM KOMITOHEHTOM OOIIEH KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHHH
ABIIsieTCs 00IIee 3HAKOMCTBO C METOJAMH MO3HAHUS JACHCTBUTEIBHOCTH, MPEACTABICHUE O
IIpeAMETE U METOJIE MATEMAaTUKH, €ro OTINYUSA OT METOJOB €CTECTBEHHBIX U I'YMAHUTAPHBIX
HayK, 00 OCOOCHHOCTSX NMPUMEHEHUS MaTeMaTHKH JJsl pEIICHHs] Hay4YHbIX M IPUKIATHBIX
3agad. TakuM oOpa3zom, MaTeMaTHUeCKOe 00pa30BaHHE BHOCUT CBOW BKJIAJ B (hOpMUpPOBaHHE
o01eil KyabTyphl YelIoBeKa.

N3ydyeHne mareMaTuku CHOCOOCTBYET SCTETHMUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
IIOHUMAHHUIO KPAacoTbl M  U3SIIECTBA MATEMAaTHUYECKHX PACCYXKICHUH, BOCIPUITHIO
reOMETPUIECKUX (POPM, YCBOCHHUIO U CUMMETPHUH.

LLEIN USYYEHUA YYEBHOIO NPEAMETA « MATEMATUKA»

[IpuoputerHbiMu LensiMu o0ydenus: marematruke B 10—11 knaccax Ha 6a30BoM
YPOBHE SIBIISIOTCS:

(¢hopMHpOBaHHE IIEHTPAIbHBIX MaTEMaTHUYECKUX MOHATHH (YMCI0, BEIMYMHA,
reoMerpuueckas (urypa, TMEpeMEHHas, BEPOSATHOCTb, (YHKIHSA), OOECIEeUNnBAIOLINX
MIPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHYECKOr0 00pa3oBaHus 00y4Jaronnxcs;

MOJBE/ICHNE Y4YalllUXCs Ha JIOCTYIHOM JUIsl HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTHKHd M OKPYXAIOUIero MHUpA, MOHUMAaHME MaTeMaTUKH KaK 4YacTH
oO11eil KynbTypbl YeJIOBEUYECTBA;

pa3BUTHE WHTEJUIEKTYaJbHBIX UM TBOPYECKUX CIIOCOOHOCTEW  ydaruxcs,
MO03HABATEIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS,
MHTEpeca K U3YYEeHHI0 MaTEeMaTUKH;

¢dbopmupoBanre (PyHKIIMOHAIBHOM MaTeMaTH4YeCKOW TPAaMOTHOCTH: YMEHHS
pacrmo3HaBaTh MaTE€MaTHYECKHE AacHeKThl B pEAIbHBIX JKU3HEHHBIX CHUTYyallUIX M MpHU
W3YYEHUU JPYTHX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh X Ha A3bIKE MATEMAaTUKU U CO3[aBaTh MaTeMaTUYECKUE MOJIEIH, IPUMEHSATh
OCBOCHHBIM MaTeMaTHUeCKUW ammapar Uil peuleHHs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a7ad,
UHTEPIPETUPOBATH U OLEHUBATHIIONYICHHBIE PE3YIbTATHI.

OcHOBHBIE TMHUU coiepKaHusl Kypca MmateMatuku B 10—11 kmaccax: «Hucna u
BBIYHCIICHUSY, «Anredpa» («Anredpanueckue BbIpaKEHUSN», «YPaBHEHHUS] U HEPABEHCTBAY),
«Havana wmartemaruueckoro anammza», «l'eomerpusi» («'eomerpuueckue QuUrypsl u Hux
CBOMCTBay, «M3MepeHne reoMeTpuyeCcKuX BETUIUHY ),

«BeposiTHOCTD M cTaTucTUKa». JlaHHbIE JMHUM Pa3BUBAIOTCS IapaljiesIbHO,
Ka)KJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT JPYroi, a B
TECHOM KOHTakTe M B3auMojeucTBUU . Kpome »53Toro, ux oOBEAMHSIET JIOTUYECKas
COCTaBISIONIAs, TPAIAMIIMOHHO TMpPHCYIIass MaTeMaTHKe W IPOHU3bIBAIOIIas  BCE
MaTeMaTH4eCcKue Kypchl U cojaepxatenbublie nuHun . ChopmynupoBanHoe B DenepalbHOM
rocylapcTBEHHOM 00pa3oBaTeIbHOM CTaHAApTEe CPpeAHEro o0Imiero oOpa3oBaHus TpeOoBaHUE
«BIAJICHUE  METOJaMH  JOKa3aTelbCTB,  AJITOPUTMAMHU pEIICHUS  3a7ad;  yMEHHE
dbopMynupoBaTh ONPENENICHUs, AaKCUOMBl M TEOpPEMBbl, NPUMEHSATh UX, MPOBOIUTH
JIOKa3aTENIbHBIE DPACCYKIEHUS B XOJ€ PEIICHUs 3alad» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMHUpOBaHHE JIOTUYECKUX YMEHHUH pacmpesensercsl 1Mo BCeM rojaM oOydeHHs Ha ypOBHE
cpenHero o0rero o0pa3oBaHuUs.

MECTO YYEBHOIO NPEAMETA « MATEMATUKA» B YYEBHOM NJIAHE

B cootBerctBHM ¢ @DenepaibHBIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero obmero oOpa3oBaHUS MaTeMaTuKa SBISETCS  00sS3aTeIbHBIM
IpeaIMeToM Ha JaHHOM ypoBHE oOpaszoBanus. Hacroseit paboueil mporpamMmoii
npeaycMaTpuBaeTcs M3ydeHue ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX yuyeOHBIX
KypcoB: «AnreOpa M Hayala MaTeMaTHYECKOTo aHanuza», «l'eomerpus»,

«BeposTHOCT M cratuctukay. @OOpMHUPOBAaHUE  JIOTMYECKHX  YMEHMMU



OCYIIECTBIISICTCS Ha MPOTSHKEHUH BCEX JIET 0OYYEHHUsI B CTApIE LIKOJIE, a AIEMEHTHI JIOTUKU
BKJIIOUYAIOTCSl B COJIEP’KAHME BCEX HA3BAHHBIX BBILIE KYpPCOB.

B ydeOHOM 1utaHe Ha m3ydeHue marematuku B 10—11 kmaccax otBoautes 5
y4eOHBIX YAaCOB B HEJICIO B TEUCHUE KAXKIOTO Toa 00ydeHus, Bcero 350 yueOHBIX 4acoB.

Temarnueckoe IIaHUPOBAHUE  YYEOHBIX KYpCOB U PEKOMEHAYEMOE
pacripeniesieHue y4eOHOTO BPEMEHHU ISl HM3YYCeHHs OTHENBHBIX TEM, IPEAJIOKCHHBIE B
HACTOSILIEN MporpaMMme, HaJ0 paccMaTpuBaTh Kak IPUMEPHBIE OPHUEHTUPBHI B IOMOIb
COCTAaBUTENIO aBTOPCKOM pabouell mporpaMMbl U MPEXJIe BCEro y4uTedaro . ABTOp paboueit
[IPOrpaMMbl BIPABE YBEJIUYUTh WJIM YMEHBIIUTH MPEUIOKEHHOE YHUCIO Y4eOHBIX 4acoB Ha
TE€MY, 4TOObl YIIyOMTbCSI B TEMATHUKY, 3aMHTEPECOBABIIYIO 00YYAIOIIMXCS, WIM HAIPaBUTh
yCUJIUS Ha IPEO0/I0JIEHNE 3aTpyIHEeHUH . JIoMyCTUMO TaKKe JIOKAJIbHOE MepepacipeielieHue U
IepecTaHOBKA IEMEHTOB COJIEpKaHUs Kypca BHYTPH JIaHHOTO Kjacca .

KonuuectBo mnpoBepouHBIX paboT (TEMaTHMYECKU W UTOTOBBI KOHTPOJIb
KayecTBa YCBOCHHUSI y4yeOHOro maTepuana) M UX THUIl (CaMOCTOSTENbHBbIE U KOHTPOJbHbBIE
paboThl, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YUUTEIISL.

Taxxe yuutenb BIpaBe YBEIUMYUTh WM YMEHBUIUTH YHCIO YYEOHBIX YacCOB,
OTBEACHHBIX B pabouyeil mporpamMMe Ha 0000IIEHHE, TOBTOPEHHUE, CUCTEMATHU3AINIO 3HAHUI
oOyuaroniuxca. ENWHCTBEHHBIM, HO NPUHIUIHMAIBLHO BaXHBIM KPHUTEPUEM, SBISETCS
JOCTHKEHHUE Pe3yJbTaTOB 00yUeHHUsI, yKa3aHHBIX B HACTOSIIEN porpamMmme .

NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA YYEBHOIO NPEAMETA

«MATEMATUKA»

OcBoenne ydeOHOrO mpemMera «MartemaTuka» JOJDKHO — 00ecIeurnBaTh
JOCTIDKCHHE Ha YPOBHE CpEAHEro oO0mero oOpa3oBaHUS CICAYIOMINX JIMYHOCTHBIX,
MeTaInpeaMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

JIMYHOCTHBbLIE PE3Y/IbTATDI

JInaHOCTHEIE pe3yNIbTaThl OCBOCHHS MIPOTPaMMBI yaeOHOTO
npeameTa

«MaremaTrka» XapaKTepu3yrTCs:

I'pasicoanckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMK OO0YYaromerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHMCKOTO OOIIECTBA, MPEJACTABICHHEM O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHUMA, IPOLEIYp TPakKIaHCKOIO
oOmiectBa (BBIOOPBI, OMNPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATH C COLMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

Ilampuomuueckoe socnumanue:

c(OpPMUPOBAHHOCTHIO POCCUNCKON TPAKTAHCKON HACHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH, LEHHOCTHBIM OTHOIICHHEM K
JTOCTHDKCHHSAM POCCHUHCKMX MATEMaTHKOB M POCCHMCKOM MaTeMaTHYeCKOW IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JOCTHIKEHUH B APYrUX HayKaX, TEXHOJIOTHX, chepax IKOHOMHUKH.

Jlyx06HO-HPAGCMBEHH 020 60CRUMAHUA.

OCO3HAHHEM JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapona; chopMUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HAHMs, JSTUYECKOTO TIOBEJIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JTOCTHXKEHUN HayKU U JEATEIbHOCTHIO YUEHOIO; OCO3HAHUEM JIMYHOIO BKIIAJa
B MTIOCTPOCHUE YCTONYMBOTO OYAYIIET0. Icmemuueckoe 60cnumaHue:.

ACTETUYECKUM OTHOUIEHUEM K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIICHHA, pPACCYyXACHUN; BOCIPUUMYUBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

Du3uueckoe eocnumanue.

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTEMaTUUECKHE 3HAHUS B MHTEpecax
3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3J10POBBIO



(3m0poBO€ MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/ABIXA, pETylsipHas Gu3ndeckast
AKTUBHOCTD); (usrueckoro COBEpUICHCTBOBAHMS, pu 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIIBHON IESITEIBHOCTBIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYI0II00US; NH-

TEPECOM K Pa3IUIHBIM cepaM MpodeccCHOHATBHON AeITeIbHOCTH, CBI3aHHBIM C
MaTeMaTHUKON M €€ MPUJIOKCHHUSIMU, YMEHHEM COBEpILIAaTh OCO3HAHHBIM BBIOOp Oymyrien
nmpodeccun W peaqn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO U
CIOCOOHOCTBI0 K MAaTeMaTHYEeCKOMY OOpa30BaHHIO M CaMOOOPa30BAHUIO HA MPOTHKEHUU
BCEH JKM3HHM; TOTOBHOCTHIO K AKTMBHOMY YYaCTHI0 B PEIICHUM NPAKTHYECKUX 3a1ad
MaTeMaTHUYE€CKON HAIpPaBJICHHOCTH.

IKonozuueckoe gocnumanue:

c(hOpMUPOBAHHOCTBHIO  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAaHHEM BIUSHUS
COLMAJIBHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MNPHUPOJHOM U COUMAIBHOW CpEJBbl,
OCO3HAHHMEM TJI00AJIbHOIO XapakTepa OSKOJOTMYECKMX mpolsieM;  OpHeHTauuedl Ha
MPUMEHEHNE MATeMaTHYECKUX 3HAHUU NI PEIIeHMs 3a7a4 B 00JIACTH OKPYXKAIOIIEeH Cpeapl,
IJTAHUPOBAHUA MOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEACTBUN I OKPYKAIOIIECH CPedbl.

Ilennocmu nayunozo noznanus.

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKU, TOHUMAaHUEM MaTEeMaTHYECKON HayKH
Kak cdepbl YeIOBEUYECKON NEeATETLHOCTH, TANOB €€ Pa3BUTHSAHM 3HAUYUMOCTU JJIsi Pa3BUTHSA
IHMBUJIM3AIlMA; OBJIAJICHUEM SI3BIKOM MATE€MAaTUKU U



MaTeMaTHYECKONH KyJIbTypOHM KaK CpEICTBOM II03HAHUS MHUPA; TOTOBHOCTBHIO
OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO JESITENbHOCTh MHIMBUYAIbHO U B IPYIIIIE.
METANPEAMETHbIE PE3Y/IbTATbI

MertanpeaMeTHble  pe3yibTaThbl OCBOCHUS IIPOrPaMMbI y4eOHOTO
npeaMera
«MaTtemaTnKa» XapaKTepusytoTca oBnafeHnem YHMBEpPCaZIbHbIMM

nosHasamesbHbiMu OelicmeusamMu, YHUBEPCAbHbIMU KOMMYHUKAMUBHbIMU Oelicmeusamu,
YHUBEPCAbHbIMU pe2yaamueHbimu delicmeuamu.

1) Yuueepcanvuvie  nosmasamenwvhvle  Oelicmsus, obecneuusaiom
popmuposanue 6a308bIX KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoenue memooos
NO3HAHUS OKPYHCAIOW€20 MUpA, NpUMEHEHUe JI02UYeCKUX, UCCIe008amenbCKux onepayull,
YMeHuipabomams ¢ uHghopmayuetl).

bazoevie nocuueckue oeiicmeusn:

BBIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE TMPU3HAKU MaTEMATHYECKUX
0OBEKTOB, TOHSATHUH, OTHONMICHWH MEXAY TOHIATHAMU, (OPMYIHPOBATh OMPEACTICHUS
TOHSATHN;, YCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(PUKAIIMKA, OCHOBAHUSA IS
000011eH!S U CPaBHEHHSI, KPUTEPUH ITPOBOIUMOIO aHAIN3a;

BOCTIPUHUMATb, bopMynHpoBaThH u npeoOpa3oBHIBATh CYXKJICHUSI:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, €IMHUYHBIC, YACTHBIE M OOIINE; YCIOBHBIC,

BBISIBJISITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHBOPEUHUS B
(dakTax, NaHHBIX, HAOMIOJEHUSIX W YTBEPXKICHMSX; MpeniaraTb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BBIBOJBI C HCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIbHO JI0KA3aTelbCTBA MAaTEMaTHYECKHX YTBEPKICHHM
(mpsiMble W OT MPOTUBHOIO), BBICTPAUBATh APryMEHTAIMIO, TPUBOJUTH TPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApPHAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOMAUIMM C Y4ETOM CaMOCTOSITENIbHO BBIICICHHBIX
KPUTEPHUEB).

bazoevie uccneoosamensvckue oeiicmeus:

HCIOJIb30BAaTh BOINPOCHI KaK HCCIEAOBATEIbLCKUNH HMHCTPYMEHT MO3HAHUS;
¢dbopMynupoBaTh BOMPOCHl, (PUKCHpPYIOIIME NPOTHUBOpEYHEe, MpoOieMy, YyCTaHAaBIMBATh
HCKOMOE U JaHHOe, (JOpMUPOBATH TUIOTE3Y, apTYMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIFHO CIIJIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEA0BaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKOro OObeKTa, SIBICHUS, MPOIlecca, BBISIBICHUIO
3aBHUCHUMOCTEH MEXy 00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

CaMoOCTOSITENIBHO  (popMynupoBaTh 000OIIEHUS W BBIBOABI IO pPe3yabTaTaM
MPOBEIEHHOTO HAONIO/IEHUS, HCCIEIOBAaHUs, OIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoOllecca, a TakKe BbIABUTATh
MPEANOJIOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paboma c unghopmauueil:

BBISIBIIATh JAepUINUTHI MHPOpPMAIMM, ITAHHBIX, HEOOXOMUMBIX AN OTBETa Ha
BOIIPOC U JUIsl PELIECHUs 3a/1a4u;

BBIOMpaTh MH(OPMAIMIO M3 HMCTOYHWKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTeMATU3UpPOBaTh M HWHTEPIPETHUPOBATh HMHMOOPMAIMIO pA3IUYHBIX BUIOB U  (GopM
MpEeACTABJICHMUS,

CTPYKTYpUpOBaTh WH(GOpPMAIIMIO, TMPEACTaBIATh €€ B pa3IUYHBIX (HopMax,
WJUTIOCTPUPOBATH TpadhudecK;

OIICHUBATh HAAEKHOCTh MH(POPMAIIUH IO CAMOCTOSTENLHO c(hOpPMYIUPOBAHHBIM



KPUTEPUSIM .

2) YHusepcanvnvle KomMMyHuxamueHnwvle Oelicmeusi, o0becnedusarom
CchoOpMUPOBAHHOCTNb COYUATLHBIX HABBIKO8 0bYuarowuxcs. Odujenue:

BOCIPUHUMATh U (OPMYIUPOBATH CY)KIEHHS B COOTBETCTBHH C YCIOBHUSAMHU U
HEeJsSIMA  OOIICHHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOJy pEUIeHHs 3aJa4d, KOMMEHTHPOBAThH
IIOJIY4ECHHBIN pe3yibTarT;

B XoJ€ OOCYXIEHMs 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMON TEMBI,
npoOsieMbl, pelIaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha IOWCK pEIICHUS;
COIOCTABJISATh CBOM CYXKACHHUS C CYXACHUSIMHU IPYTUX YYaCTHUKOB Jauajora, oOHapyXKHUBaTb
pasiauure M CXOJCTBO MO3ULMK; B KOPPEKTHON QopMme GopMynupoBaTh pa3HOIIACHS, CBOU
BO3paKEHMUS;

MIPE/ICTaBIATh PE3ybTaThl PEIICHMs 3aJaud, SKCIEPUMEHTa, HCCIeA0BaHus,
MIPOEKTA; CaMOCTOATEIbHO BBIOMPATh (POpMAT BBICTYIUIEHHS C Y4ETOM 3aJad MPE3eHTAlUuu U
0COOEHHOCTEH ayAUTOPUH.

Compyonuuecmeo:

MOHMMAaTh ¥ HWCIIOJIb30BaTh TPEHMYIECTBA KOMAHAHONH W WHIMBHUIyaTbHOMN
paboTel TpU pelIeHuH Y4eOHBIX 3aJay; MPUHUMATh I€JIb COBMECTHOW JIeSTENbHOCTH,
IUIAaHUPOBaTh ~ OPraHW3al[Ml0  COBMECTHOW  paboOThl, pacmpeneisiTb  BHUIAb  padoT,
JIOTOBApUBATHCS, 0OCY)KIaTh MPOIECC U pe3yibTaT pabOThI; 0000IaTh MHEHUSI HECKOJIBKUX
JTIOEH

ydyacTBOBaThb B  IpynmoBbIX  (opmax pabotel  (0OcyxkaeHus, oOMeH
MHEHHH, «MO3TOBBIE IITYPMBI» U WHBIC); BBITIOIHATH CBOIO YacTh paOOTHl U KOOPIMHHPOBATH
CBOM JCHCTBUS C APYrUMU YICHAMH KOMaHJbl; OLIEHUBATh KAueCTBO CBOErO BKJIaAa B OOIIUI
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvnuoie pezynamuenvle Oeticmausl, obecneuusarom
D opMUPOBAHUECMBICTIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU .
Camoopzanuzayus:

COCTaBIIATh IUJIaH, aJrOPUTM pEIHICHMs 3a/JayH, BbIOUpATh CIOCOO PEIIeHUS C
y4€TOM HMEIOUIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh H
KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ y4ETOM HOBOM HH(OPMALIUY .

Camokonmpoan:

BIIaJIETh HaBBIKAMH TO3HABATENbHOUN perekcuu Kak OCO3HAHMSI COBEPIIAEMbIX
JNEUCTBHUIM U MBICIUTEIBHBIX MPOIIECCOB, X PE3YJIbTATOB; BIaIETh CIOCOOaMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIlecca U pe3ysbTara PelIeHUs] MaTeMaTUYEeCKOM 3a1auu;

MpEeIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpU PEIICHUU 3a/auH,
BHOCHUTH KOPPEKTHUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX
OILIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBAaTh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBUSAM, OOBSCHATh MPUYUHBI
JNOCTHIKEHHS] WIM HEJOCTHKEHUS Pe3ylbTaTOB JESITeNbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

NPEAMETHbLIE PE3Y/IbTATDI

[IpenmeTHble pe3ynbTaThl OCBOEHHs paboyeil MmporpamMmbl MO MaTeMaTHUKe
NpEJCTaBICHbl MO rojaM OOydYyeHHMs B pPaMKax OTJENbHBIX KYpPCOB B COOTBETCTBYIOIIHMX
pasnenax Hacrosen [Iporpammel.

PABOYAA MNPOrPAMMA VYYHEBHOIO KYPCA «AJIFTEBPA WU HAYANA
MATEMATUYECKOIO AHAJIU3A»

LE/IN USYHEHUA YYEBHOIO KYPCA

Kpr «Anrera N HaydaJla MaTéMaTHYCCKOI'O aHajiu3a» ABJIICTCA OJHHMM U3



HamOoJee 3HAYMMBIX B TpOTpaMMe CTapIlei IIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH
obecreunBacT HHCTPYMEHTAIbHYIO 0a3y I U3y4eHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a
C APYroit CTOPOHBI, POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE MBIIUICHHUE yYaIlINXCs Ha YPOBHE,
HEOOXOIUMOM  JJIi  OCBOCHHS KypcOoB HMH(DOPMATHKH, OOIIECTBO3HAHUS, WCTOPHU,
ClIOBeCHOCTH. B paMkax HaHHOTO Kypca ydYalllMecsl OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HAyKH, KOTOpas GOPMYIHPYET CBOH JOCTHKCHHS B MaTeMaTUIEeCKO (hopMme.

Kypc anreOpsl u Hauan MaTeMaTUYECKOTO aHalv3a 3aKJaJbIBAET OCHOBY
JUIS YCTICIITHOTO OBJIAJICHUS 3aKOHAMH (U3HMKH, XUMHUHU, OWOJIOTHUH, MOHUMAHHS OCHOBHBIX
TEHJICHIUM OSKOHOMHUKM ¥ OOIIECTBEHHON JKM3HHU, TIO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPCHHO WCIIOIh30BaTh HX B
MOBCETHEBHOM >XU3HU . B TOXe BpeMs oBliajieHHe aOCTPAKTHBIMU W JIOTUYECKU CTPOTHUMHU
MaTeMaTHUYEeCKUMHU KOHCTPYKIIMSMH Ppa3BUBA€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HMCTHHHOCTH YTBEPXKICHHS, HCIOJIH30BaTh 000OIIEHHE U KOHKPETH3AIIHUIO,
abcTparupoBaHue M aHAJIOTHUIO, POPMUPYET KPEaTUBHOE W KPUTHUECKOE MBINIUICHHE . B x071e
M3y4deHus: anreOphl M Havajdl MaTeMaTHYECKOTO aHajiu3a B CTaplIed IIKOJEe Yydaluecs
MOJTYyYarOT HOBBIM OMBIT PEHICHUS TMPUKIAIHBIX 33]1a4, CaMOCTOSITEIbHOTO TOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeNIe pealbHBIX CHUTyallUd M HUHTEPIPETAIMU TOJTYYCHHBIX PEIICHUH,
3HAKOMATCA C TPUMEPaMH MAaTeMaTUYECKHX 3aKOHOMEPHOCTEH B TPHpOJE, HAyKe U B
HCKYCCTBE, C BBIIAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU U UX aBTOPAMHU .

Kypc o6mamaer 3HAYMTENBHBIM BOCIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIi
peanu3yeTcss Kak 4epe3 y4eOHBIM Marepuai, CIocoOCTBYIOMUN (HOPMUPOBAHHIO HAYIHOTO
MHpPOBO33pEHHUs, Tak U dYepe3 creuupuky ydeOHON jedATernbHOCTH, Tpelyromei
CaMOCTOSITEIPHOCTH, aKKypaTHOCTH, TPOJOKUTEIHPHOM KOHIICHTPAllUM BHUMAaHUS U
OTBETCTBEHHOCTH 3a MOJIy4YE€HHBIH pe3ynbTar .

B ocnoBe meroauku oOyueHus: anreOpe W HayalaM MaTeMaTUYECKOTO aHalIHu3a
JICKUT JEeSITeIbHOCTHBIN MPUHIUI 00y4eHHUS.

B crpykType kypca «Anrebpa M Hayalla MaTeMaTUYECKOTO AaHAJIN3a» MOKHO
BBIJICTTUTH CIEAYIOUINE COePKATEIIbHO-METOAUYECKUE TMHUN: «HUCla U BRIYUCICHUY,

«Dynkmu  u - rpadukm», «YpaBHEHHUS W HeEpaBeHCTBa», «Hauwama
MaTeMaTH4eCKOTro aHaJIu3ay, «MHoxecTBa u JIOTUKaY. Bcee OCHOBHBIE
COJIepKaTeIbHO-METOJMUECKHE JINHUM M3Y4YaroTCs Ha MPOTSHKEHUHM ABYX JIET OOydeHHsS B
CTapuieil 1IKoJie, €CTECTBEHHO [OMOJHSS IPYr JIpyra W MOCTENEHHO HACHIIASCh HOBBIMU
TeMaMd U pasfenaMd. MOKHO € yBEpEHHOCTBIO CKa3aTh, YTO JAHHBIM Kypc SIBISIETCS
MHTErPaTUBHBIM, MOCKOJIBKY OObEIUHSET B cebe co/epikaHhe HECKOIbKUX MaTeMaTUYECKUX
JUCHMIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTHUECKUN aHallu3, Teopust MHOXKeCTB U ap. 1o
Mepe TOro Kak ydaliuecs OBIaJeBarOT BCE Oosiee NIMPOKUM MaTeMaTHYEeCKUM almapaToM, y
HUX  TOCIeAOoBaTenbHO  (GOPMUPYETCSI U COBEpIICHCTBYETCS  yYMEHHE  CTPOUTh
MaTeMaTHYeCKYI0 MOJIENb peallbHOM CUTyalluu, MPUMEHSATh 3HaHMS, MOJyYeHHBbIE B Kypce
«AnreOpa W Hayaja MaTeMaTHYeCKOrO aHaiu3a», Uil pElIeHUS CaMOCTOATEIbHO
chopMynupOBaHHON MaTeMaTUYECKOM 3aJayu, a 3aTeM UHTEPIPETHPOBATh IOJTYUYEHHBIH
pe3ynbTar.

ConepxarenbHO-MeTOAMYECKass JUMHUA «YUucna W BBIUKMCIEHUS» 3aBEpIIAcT
(hopMHpOBaHKE HABHIKOB HCIOJb30BaHUS JEHCTBUTENBHBIX YHCET, KOTOpOE OBIJIO HA4YaTo B
OCHOBHOI1 1mikoJie. B crapieit mkone ocoboe BHUMaHUe yaeseTcs: GOpMUPOBAHUIO TPOYHBIX
BBIYMCITUTENBHBIX HABBIKOB, BKIIOYAIOIINX B Ce0sl MCMOIb30BaHUE PA3IUYHBIX (POpPM 3amucu
JEHUCTBUTENBHOTO 4YHUCJA, YMEHHE palUOHAJIbHO BBINOJHATH JACUCTBUS C HHUMH, J€NaTh
MPUKUAKY, OLEHUBATh pe3yapTar. OOydarommuecs TOMYy4alOT HaBBIKM NPUOMIHKEHHBIX
BBIYHCIICHUH, BBITIOTHEHHUS JEHCTBUI C YWCIaMH, 3allMCaHHBIMU B CTaHIApTHOW (opme,
WCIIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pPEANIM3YETCS Ha MPOTSKEHUU BCETO
oOyueHusi B CTaplleil MIKOJie, MOCKOJIbKY B KaXJOM pasjiesie MpoTrpamMMbl MPEAYCMOTPEHO
pelieHue COOTBETCTBYIOIIMX 3ajay. Ydalluecss OBJAJCBAIOT PA3JIMYHBIMU METOJaMu
pElIeHUs MENbIX, PAMOHAIBHBIX, UPPAlMOHANBHBIX, MOKA3aTeIbHBIX, JTOTAPUPMHUUECKUX U



TPUTOHOMETPUYECKHX YpaBHEHUI, HEpaBEHCTB W UX cucreM . [lolydeHHbIE yMEHUS
UCTOJB3YIOTCS TPH HUCCIEAOBAaHMM (YHKIMA C TOMOMIIBIO MPOM3BOJHON, pElICHUU
NPUKIAJHBIX 33724 M 3aJad Ha HaXOKJICHHE HAuOONBIIMX W HAUMEHBIIUX 3HAYCHUH
¢bynkuuu. JlaHHas coneparenabHas JUHUS BKIIOYAaeT B cels Tarke (GopMuUpoBaHHE yMEHHI
BBIMOJIHATE ~ pacy€éTel 1o  QopMmynaMm, mpeoOpa3oBaHUS  IENBIX,  paAlHOHAIBHBIX,
MpPpAMOHAFHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAaKKe BBIPAKECHUH, COIepKaIIuX
crerieHH W Jjorapudmel. biarogaps usydeHuro anreOpandyeckoro marepuaia MPOUCXOAUT
JanbHeWIee pa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO MBIIUICHUS  yJalluxcs,
(bOpMUPYIOTCST HABBIKH JEAYKTUBHBIX PACCYXICHUH, PabOTBI C CHMBOJBHBIMH (HOpMaMH,
MPEJCTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BHJ/IE PABEHCTB M HEpaBEHCTB. Anredpa
npeiaraet  3(pdexTuBHbBIE = MHCTPYMEHTBHI IS pEIICHUS  NPAKTUYECKUX U
€CTeCTBEHHO-HAYYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KakK SI3bIKa
HaYKH.

CopepxatenpHO-MeToAMYeckass JUHUS «DyHKOUM ©  TpaduUKW»  TECHO
neperuieTaeTcss ¢ APYTUMH JIMHUSIMH Kypca, TOCKOJBKY B KaKOM-TO CMBICTE 3a7aéT
MIOCJIEIOBATEIbHOCTh M3y4eHUs Marepuasa . l3ydeHue cCTeneHHOH, I0Ka3aTeabHOH,
Jorapu(MUUECKOd M TPUTOHOMETPUYECKMX (YHKLIMHA, HMX CBOWCTB M TpaduKOB,
WCTIOJb30BaHNe (DYHKIMU JUTSI PEHICHUsS 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U pealbHOU
KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKHM aHaJM30M, TaK M C PEIICHHEeM ypaBHEHUH U
HepaBeHCTB . [Ipu 3ToM Oosblioe BHUMaHHE yuemisieTcsi (OpMUPOBAaHUIO YMEHUSI BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIy pa3IHYHBIMHA BEIWYMHAMH, WCCIECIOBATH TOJTyYCHHBIS
GbyHKIMM, CTpOUTh MX Tpaduku. Marepuan 3TOH coJep)KaTeNbHOM JHHUM HalleJIeH Ha
pa3BUTHE YMEHHUI W HABBIKOB, TIO3BOJISFOIINX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMH B
paznmuuHOi (hopme: aHaTUTHIECKOH, rpadrdeckoi u cioBecHO! . Ero u3yuenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS], CTIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETH3alluH,
HCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenpHast suHUS «Hauama MaremaTndeckoro asanmsa» I03BOJISET
CYIIECTBEHHO pACIIMPUTh Kpyr Kak MaTeMaTHM4YecKMX, TaK M MpPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYaroUIMMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIENOBaThb U CTPOUTH
rpaduku  QYHKIUHE, ompenensTh MX HauOOJbIINE W HAUMEHbIINE 3HAYCHMs], BBIYUCIIATH
wiomaagy ¢Guryp u o0bEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpEeHMs mpoueccoB. [lanHas
coJiepKareibHas JIMHUS OTKPbIBAET HOBBIE BO3MOXHOCTH IIOCTPOEHHS MaTeMaTHYECKHX
MojieNiell peallbHbIX CUTYyalluil, HaXOKJEHUs HAWIY4IIero pelieHUs] B NMPUKIAJHBIX, B TOM
qucIe COLMAIbHO-3KOHOMUYECKHX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH MaTeMaTH4YecKOro
aHaJM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMalIbHO-JIOTMYECKOIO U KPEeaTHMBHOTO
MBILUIEHUS,, (POPMHUPOBAHUIO YMEHMH paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKU B
Hayke, TEXHUKEe U HucKyccTBe. OOyuaromiyecs Y3HAOT O BBIIAIONIMXCS pPE3yJbTaTax,
MIOJIy4EHHBIX B XOJI€ Pa3BUTUS MAaTEMaTHKHU KaK HayKH, U UX aBTOPaXx.

CopnepxaTenpHO-MeTOANYECKas JIMHUS «MHOXECTBa M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA 3JEMEHTaM TEOPUU MHOXXECTB. TeOopeTHKO-MHOXECTBEHHbIE NPEICTaBICHUS
IIPOHU3BIBAIOT BECh KYpC ILIKOJIBHON MaTeMaTHKU U Ipe/ylaraloT Haubosee YHUBEpCalbHbIN
A3BIK, 0OBEIMHAIONINI BCe pa3eibl MATEMaTUKU U €€ MPUIIOKEHNUH, OHU CBSI3bIBAIOT pa3HbIe
MaTeMaTH4ecKue IUCLUUIUIMHBI B enuHoe Imenoe . IloaToMy BaXHO JaTh BO3MOXKHOCTb
IIKOJBHUKY TIOHUMaTh TEOPETHKO-MHOXKECTBEHHBIM $I3bIK COBPEMEHHOW MaTeMaTHKH |
UCIOJb30BATh €T0 JUIs BHIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYEeCKOI0 MOJETUPOBaHMs, KOTOpbIE MPU3BaHbl C(HOPMHUPOBATH HABBIKU
MOCTPOEHHSI MOJIeNIell pealbHbIX CUTYallMid, HMCCIEIOBAHUSA STHX MOJEIEH C MOMOIIBIO
anmapara aireOpbl 1 MATEMaTUYECKOTO aHAJIN3a U MHTEPIPETAIlH OJYyYeHHBIX Pe3yJIbTaToB.
Takue 3amaHus BIJIETEHBI B KaXJbI W3 Pa3/ieNioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHai
Kypca IIUPOKO HCHOJIb3YyeTCs /s pellieHHs] NMPHUKIAAHBIX 3a1a4 . lpu pemeHun peaabHbIX
NPAaKTUYECKUX 3a7ay ydyalllhecss pPa3BUBAIOT HAOMIOJATEeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH,  a0CTparupoBaThCs,  HCIONB30BaThb  aHaJNOrHi0,  00oOmare U



KOHKPETU3UPOBaTh Mpobiemy . JlearenbHOCTh 1O ()OPMUPOBAHHUIO HABBIKOB PEHICHUS
IIPUKIIAIHBIX 3a/1a4 OPTaHU3YETCs B MIPOLIECCE U3YUEHMsI BCEX TEM Kypca «Auredpa U Havaja
MaTEeMaTHUYECKOTO aHAJIU3a».

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

CornacHo ywyeOHomy miany B 10—I11 kmaccax wu3yudaercs y4deOHBI Kypc
«AnreOpa U Havaja MATEeMAaTUYECKOTO aHaiu3a», KOTOPBIA BKIIOYACT B CeOS CICAYIOIIHE
OCHOBHBIC pa3Jelibl cojepkanus: «Uucia u BBIYHCICHUS», «YPAaBHCHHS M HEPABCHCTBAY,
«Dynkuun U rpadukny, «Hauama mareMaTHUecKoro aHanmmM3za» U

«MHOXeCTBa 1 JIOTHKAY.

B ydyeOHoM mnmaHe Ha  W3ydYeHHEe  Kypca  anreOpsl M Hayal
MaTeMaTHYeCKOTO aHaIn3a OTBOJAUTCS HE MeHee 2 yueOHbIX yacoB B Heaemo B 10 kitacce u He
MeHee 3 yueOHBIX yacoB B Hezento B 11 kiacce, Bcero 3a JBa rojia 00ydeHusi — He MeHee 175
y4€OHBIX YacoB .

NNAHUPYEMbBIE NPEAMETHbLIE PE3Y/IbTATbl OCBOEHUA PABOMEN

NMPOrPAMMbI KYPCA (MO rogAM OBYYEHUSA)

OcBoenne yue6HOro Kypca «Anredpa U Hadajga MaTeMaTUYECKOTo aHaIU3a» Ha
YpOBHE CpemHero ooOmero oOpa3oBaHUS JOKHO OOECIEYMBATH JOCTHIKEHHUE CIETYIONTUX
MIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB:

10 knace

Yucna u BbIYHMCTICHUS

OnepupoBaTh NOHATHUAMU: PAMOHAIBHOE U JIECTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS M IECATUYHAS JPOOb, TPOLICHTHI.

BoinonusaTe apudmMeTHueckue onepanuy ¢ paioHaIbHBIMU UJIEHCTBUTEIBHBIMU
YHCIIaMU.

BoinmonuaTe npubnmkEHHbIE BBIYHUCICHHS, HCIONbB3Ys IMpaBuUia OKPYTJCHUS,
JenaTh MPUKUAKY W OIIEHKY pe3ysibTaTa BbhIUMCIeHHH. OnepupoBaTh MOHATUSMU: CTENICHB
C LeJbIM TMOKa3zaTejeM; cTaHaapTHas ¢opMa 3amuch ACWCTBUTEIBHOIO YHCIa, KOPEHb
HaTypaJIbHOM CTENEHU HCHOJIb30BaTh MOIXOISANIYI0 (OPMY 3amuCH ACHCTBUTEIbHBIX YHCEN
JUI pELIeHUs] MPAKTUYECKUX 3a7ad M MpelCcTaBieHHs JaHHbIX. OnepupoBaTh MOHATHSIMHU:
CHUHYC, KOCUHYC U TaHT'€HC MPOU3BOJILHOTO YIJIa;

HCIO0JIb30BATh 3a1uch MIPOU3BOJIHLHOTO yria qyepes obpaTHbIe
TPUTOHOMETPUYECKUEPYHKIIUU.

YpaBHeHNsI M HEPABEHCTBA

OnepupoBaTh MOHITHSIMH: TOXIECTBO, YpaBHEHHME, HEPABEHCTBO; IENoe,
paloHaIbHOE,  HMppAlMOHAIILHOE  ypaBHEHHE, HEPaBEHCTBO;  TPUTOHOMETPHUECKOE
ypaBHEHUE;

BoinonusaTe mpeoOpa3zoBaHUS TPUTOHOMETPHUYECKUX BBIPAKEHUH M pelIaTh
TPUTOHOMETPHYECKHUE YPaBHEHUS .

BoimonuaTe mpeoOpazoBaHusl IIENBIX, PAlMOHATIBHBIX W HPPaAMOHATIBHBIX
BBIPOKEHUH U pemaTh OCHOBHBIC THUIBI 1EJIBIX, PAIUOHANBHBIX M UPPAIHOHATBHBIX
ypaBHEHUH U HEPABEHCTB.

[IpumeHsATh ypaBHEHHs] 1 HEPABEHCTBA Ui PEIICHUs MaTeMaTUYECKUX 3a/ad U
3aJja4y U3 pa3IMuHbIX 007acTell HAyKU U peanbHOM KU3HM .

MojenupoBaTb peajibHble CHTyalldd Ha S3bIKe airedphl,  COCTaBIAThH
BBIPQXKECHHUS, ypaBHEHMs, HEPABEHCTBA I0 YCJIOBUIO 3a/1auM, MHCCIEIOBATh MOCTPOECHHBIE
MO/JIEJIH C UCTIOJIB30BAHUEM alllapaTa aiareopsl.

DyYyHKIUM U TPapuUKU

OnepupoBaTh MNOHATHAMU: (QYHKIMS, CIOCOOBI 3aJaHHs (YHKUUHU, 001aCTh
OTIpeNieIeHus U MHOXKECTBO 3HaueHUM (yHKUMH, Tpapuk (yHKIMH, B3aUMHO OOpaTHBIE

byHKIMH.
OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTH (DYHKIMM, HYIU (QYyHKIHUH,



IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku GpyHKIUN A7 peIeHUs] ypaBHEHHIH.

Crpouth W uMTaTh rpaduKU JTUHEHHOW (YHKUWHU, KBaIpaTUYHOH (yHKUUH,
CTETeHHON (DYHKITUH C HEJIBIM MTOKa3aTeIIeM.

Wcnonb3oBate rTpaduku QyHKOUA IS HWCCICNOBAaHUS  IPOIECCOB U
3aBMCHMMOCTEH IIPH PEINCHMM 3a/1ad U3 APYrMX Y4YeOHBIX IIPEAMETOB M PEANbHOM JKU3HU,
BBIpaXaTh ()OPMYIIaMU 3aBUCUMOCTH MKy BETHUYNHAMH.

Havyana maTeMaTH4ecKoro aHajmusa

OnepupoBaTb  NOHSTHUSIMHU:  TOCJIENOBATENbHOCTb,  apuMeTHuecKas U
reoMeTpHuuecKas IpOrpeccuu.

OnepupoBaTb  MOHATHSMH:  OECKOHEYHO  yObIBaromiass TreoMeTpUYecKast
nporpeccus, cyMMa 0€CKOHEYHO yObIBarOIIe reOMeTpUUECKON IPOrpeccu.

3aaBath NOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTth CBOMCTBAa MOCIENOBATENILHOCTEN M NPOTrpeccUuil Uisl pelieHus
peasIbHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHAMH: MHOXKECTBO, OIl€palliy HaJl MHOKECTBAMU.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapaTr Jlsl ONMUCAHHs peasbHBIX
MIPOLIECCOB U BJICHUH, IPH PEIICHUHU 3a]1a4 U3 IPYTUX y4EOHBIX MTPEIMETOB.

OnepupoBaTh NOHATHIMU: ONPEEIIEHNE, TEOpPEMA, CIIEACTBHE, JOKA3aTENbCTBO.

10 KJ1acce

Yucsa 1 BbIYUCTICHUSA

OnepupoBaTh NOHATUAMU: HATYpaJIbHOE, 1I€JI0€ YHUCII0; UCIIOIb30BaTh MPU3HAKU
JEeTMMOCTH LIEJbIX YUCEI, PA3JIOKEHHE YHCIIA HA IPOCThIE MHOXKUTEIHN TS pEIIeHUs 3ajad.

OnepupoBaTh NOHATUEM: CTENEHb C PALIUOHATIBHBIM [T0KA3aTEIEM.

OnepupoBaTh MNOHATHAMU: JIOTapu(M uYKCIa, OECATUYHBIE WM HATypajbHbIE
Jorapu(meI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpuMeHsTh CBOWMCTBA CTENEHHU sl TPeoOpa30oBaHuUsl BHIPAKEHUI; OTIEPHPOBATH
NOHATUSAMM: TIOKa3aTelIbHOE YpaBHEHHWE M HEPaBEHCTBO; pELIaTb OCHOBHBIE THUIIBI
[I0Ka3aTeJbHbIX YPABHEHUN 1 HEPABEHCTB.

BbimonHATe  npeoOpa3oBaHMsA — BBIPAKEHHMH,  coJepXkalluxX  JorapuMmsl;
OIIEpUPOBATh MOHATUAMMU: JIoTapu(PMUUIEecKOe ypaBHEHHUE U HEPAaBEHCTBO; PELIaTh OCHOBHbIE
THUIIBI JIOTApU(PMUYECKUX YPaBHEHUI U HEPABEHCTB.

HaxonuTs pemeHust npocTeHmux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSMM: CHUCTEMa JIMHEMHBIX ypaBHEHUH U €€ pelleHHE;
HCIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH ISl peLIeHHs] TPAKTUYECKUX 3a/1ay.

HaxonuTh pemieHuss mpocTedinx CUCTEM M COBOKYIHOCTEHW palMOHAIbHBIX
ypaBHEHUH U HEPABEHCTB.

MojenupoBaTb peajibHbleé CHTyalldd Ha s3bIKe airedpbl,  COCTaBIIATH
BBIPQXKECHUS, YPAaBHEHHUS, HEPAaBEHCTBA M CUCTEMbl IO YCJIOBMIO 3a/laud, HCCIIEIO0BATh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM arrapara anreopsl.

DyHKIUM U rPauKu

OnepupoBaTb  MOHATUAMHU:  IepuoandecKas  (QyHKIMS,  NPOMEXKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKHM OHKCTpeMyMmMa (YHKIMHM, HauOoJblllee M HauMEHbIlee
3Ha4eHUs (YHKIMM Ha NPOMEXYTKE; HCIOJIb30BaTh HUX U1 HCCIEAOBaHUS (YHKIUH,
3aJJaHHOH rpadukom.

OnepupoBaTh MOHATUSAMHU: TpadUKU TOKa3aTeIbHOH, JOrapupMHUUECKOr U
TPUTOHOMETPUYECKHX (QYHKIMH; H300pakaTb WX Ha KOOPAMHATHOW IJIOCKOCTH U
HCII0JIb30BATh AJIS PELLIEHUS] YPABHEHUI U HEPABEHCTB .

N300paxxaTh Ha KOOPIMHATHOM IJIOCKOCTU I'paUKd JTUHEWHBIX ypaBHEHUH U
HCII0JIb30BATh UX AJIS PELLIEHUS CUCTEMBI JINHEHHBIX YPABHEHU.

Hcnonw3oBate rpadpuku  (QyHKIMA 11 UCCIENOBaHMS  IPOLIECCOB U



3aBHCUMOCTEH U3 JPYruX Y4eOHBIX TUCIUTUIMH.

Havyana maTeMaTH4eCKOro aHajmu3a

OmnepupoBaTh MOHATUAMU: HENpepbIBHAs (YHKIUS; MPOU3BOIHAS (YHKIUH;
MCIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UUECKUI CMBICI IIPOU3BOJHOM /ISl pEILICHHS 3a/1a4.

HaxonuTh mpoW3BOAHBIE JIEMEHTAPHBIX (DYHKIHMA, BBIYMCIATH MPOU3BOJHBIC
CYMMBI, TIPOU3BEICHHSI, YACTHOTO (DYHKIIUH.

Hcnonb30BaTh NPOU3BOJIHYIO IS UCCIENOBaHUS (PYHKIMHM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonb3oBath NPOM3BOJHYIO JJISi HAXOXKJIEHUS HAWJIYYIIEro pElIeHUus B
MIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: [IEPBOOOpaA3HAs u UHTErpa; MIOHUMATh
reoMeTpUUECKUi U (U3NYECKUI CMBICIT UHTErpaa.

Haxomuts nepBooOpa3Hble 3J€MEHTapHbIX (QYHKLIWN; BBIYUCIATH HHTErpajl
nopopmyne Hrerotona—Jleitbuuna.

Pemars mnpukianHele 3agaud, B TOM YHCIIE COLMAIbHO-DKOHOMHUYECKOIO U
(GU3nM4EeCKOro Xapakrepa, CpeACTBAMU MaTeMaTHUECKOIO aHAJIN3a.

COAEPXAHUE YYEBHOIO KYPCA (MO rogAM OBYYEHUA)

10 KJ1ace

Yucsa 1 BbIYUCICHUSA

Pannonanbupie uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JPOOH, MPOLEHTHI,
OecKOHEUYHbIe TepuoaAnYecKue JApoOu. ApudpMmeTHyecKue Oolepalud ¢ panuoHaAIbHBIMU
qycliaMu, MpeoOpa3oBaHUsl YUCIOBBIX BhIpakeHUH. IpuMenenue npoGeil U MpOILEHTOB IS
peLIeHHs TPUKIIAIHBIX 3a/1a4 U3 PAa3IUYHbIX OTPAC/ICl 3HAHUHN U peasIbHOM KU3HMU.

JleiicTBuTEnbHBIE 4YHMCA. PaluoHalbHBIE W HppalMOHAIBHBIE YHUCIA
Apudmernueckue omnepanuu ¢ JIeHCTBUTENbHBIMU ynciamMu. [IpuOmkEéHHbIE BBIYUCIEHUS,
MpaBUJIa OKPYIJICHHS, IPUKUIKA U OLIEHKA PE3yIbTaTa BHIYUCICHUI.

Crenenp ¢ 1enbpiM nokaszateneM. CtannapTHas ¢opma 3alucy IeHCTBUTEIHHOTO
yucna. Mcnonb3oBanue noaxofsmeid GopMbl 3amucy JeHCTBUTENbHBIX YHUCET U PELIeHUS
MPAKTUYECKHX 3a/1a4 U IPEICTABIICHUS IaHHbIX.

ApudmMeTnueckuit KOpPEHb HaTypaJIbHOU CTCIICHH. HevictBus c
apu(PMeTUYECKUMUKOPHSIMHI HATypaIbHON CTEIEHHU.

CHuHYyC, KOCMHYC M TAaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHUHYC,
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEe0Opa30BaHUSL.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BbIpaKEHU. OcHoBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pellleHHEe HEpaBEeHCTBA.
MeroauHTEpBaoB.

Pemenue nensix u qpoOHO-pallMOHANIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

Penrenne nppanioHanbHbIX YpaBHEHUI U HEPABEHCTB.

Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHre ypaBHEHUI M HEPABEHCTB K PEIICHHIO MAaTEMaTHYECKHUX 3a7ad U
3aJ]a4y U3 pa3IMyuHbIX 00JacTell HayKH U pealbHOM KU3HU.

DOyHKIUM U rPpauKu

OyHkiusa, crnocobbl 3agaHus  QyHKuuM. I'papuk  dyHxoum. Bzaumno
oOpaTHbIe(yHKLIUH.

OO6nacTe ompeneneHus U MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymmn dyHkimm.

[TpomexxyTkH 3HaKOMOCTOSIHCTBA. UETHBIEC M HEUETHBIE (DYHKIIUH .

CreneHHass (QyHKIMS C HaTypaJbHBIM M IeNbIM TMokazaresneM. EE cBoiicTBa
urpaduk. CoiicTBa U rpaguk KOpHs N-0ii cTENeHu.

Tpuronomerprueckass  OKpYXHOCTb,  OIpPENEICHHE  TPUTOHOMETPUUYECKUX



(GYHKIMIHYHUCIOBOTO apryMeHTa.

Havyana maTeMaTH4eCKOro aHajmu3a

[TocnenoBatenbHOCTH, CHOCOOBI 3aJaHUs MOCeN0BaTeIbHOCTEH. MOHOTOHHBIE
I10CJIEOBATEIBbHOCTH.

Apudpmernueckass M reoMeTpudeckas Hporpeccuu. beckoHewyHo yObIBaromias
reomeTpuueckass  mporpeccus. Cymma  OECKOHEYHO  YOBIBAIOIIEH  T'€OMETPUUYECKOM
nporpeccun. @opMmysna CIOXKHBIX IMpoOLEHTOB. lcrnonb3oBaHue mnporpeccuu Uisl pelieHus
peasIbHbIX 3a/1a4 IPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHuoxecTBO, omepanuu Haja MHoXecTBamu. Jluarpammel Oitnepa—DBenna.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOTO anmapaTa Jjsi ONHUCaHUs PeajbHBIX IPOLECCOB U
SIBIICHUH, IPU PELIEHUH 331a4 U3 APYrUX yUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CleJICTBUE, 10Ka3aTENbCTBO.

11 KJ1acC

Yucia ¥ BbIYMCICHUA

Hatypanbubie u nensle yucna. [Ipusnaku aenumoctu nensix yucen . CTeneHs ¢
paloHaIbHbIM Noka3atesneM. CBOMCTBA CTENEHU.

Jlorapudm yucna. JlecaTudHbIe U HATYpaJbHbIE JIOTAPU(PMBI.

YpaBHeHHUSI M HEPABEHCTBA

[IpeoGpa3oBaHue BbIpaKEHHH, COIEPKALIUX JTOrapu(pMBI.

[IpeoGpa3zoBanue BBIpAKEHU, coJieprKaluX CTETIeHH c

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucteMbl JTUHEHHBIX YpaBHEHUU. PellleHMe NpUKIaAHBIX 33ad C MOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPaBHEHUH.

CucremMpl ¥ COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHME ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHUX
3a/1a4 M 3371a4 U3 PA3IMIHBIX 00JI1acTe HAYKU U PeaTbHOM KU3HHU.

DyYyHKIUM U TPaPUKH

Oyukuus. Ilepuoguueckue ¢yHkuuu. IIpomMexyTkn MOHOTOHHOCTH (YHKLUU.
MakcuMymbl 1 MUHUMYMbI (QyHKiuH. HambGosblee n HauMeHbllee 3HaueHUE (QYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckrue GyHKIUH, UX CBOMCTBA U IpaUKH.

IToxa3zaTenbHast u orapudmuyeckas GyHKLINHU, UX CBOICTBA U rpaduKU.

Hcnonb3oBanue rpa@ukoB (yHKUMH JUIsl pEeLICHUs YpAaBHEHUM M JIMHEHHbIX
CHCTEM.

Hcnonb3oBanue rpadukoB (yHKUMH [UIS  MCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpbhle BO3HUKAIOT MPH PELICHUU 33Jay U3 APYTUX y4EOHBIX IPEIMETOB U
pEATBHOM KU3HMU.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepbiBHble (QyHKIMU. MeTOJN HMHTEPBAIOB JUIsl pEIIEHUS HEpaBEHCTB.
ITpousBoanas GyHkiuu. ['eomerprueckuii 1 GU3NUECKUIl CMBICT IPOU3BOAHOM.

IIpousBosaHbIe 31MeMeHTapHBIX (yHKUIUNA. DOpMyYIbI HAXOXKJICHHUS MPOU3BOJHOM
CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIUH.

[IpuMeHeHre NPOU3BOAHON K HCCIeIOBaHHIO (YHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxosxieHre HauOoJIbIIero 1 HAaMMEHbIIEro 3HaueHUs! QyHKIIMU Ha OTpe3Ke.

[IpumeHeHre TNPOM3BOMHOM [ HAXOXKIACHUS HAWIydllero peleHus B
NPUKIAJHBIX 3aJladax, JJIs ONpEeIeNeHUs CKOPOCTH Ipolecca, 3aJaHHOTO (GOopMylIol uiu
rpauKoMm.

IlepBooOpa3nas. Tabmauia nepBoOOpa3HBIX.

WuTterpan, ero reoMmeTpuyeckiii 1 pu3n4eckuii CMbIC. Beluucienne uaTerpana
no popmyne Hetorona—JleiiOHuna.

panuoHaIb



PABOYAA NMNPOrPAMMA YYEBHOIO KYPCA «TEOMETPUA»

LENN U3YHEHUA YHEBHOIO KYPCA

BaxHocTe yueOHOro Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi 00yCIOBIIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX U MPEIMETHBIX
pe3yabTaToB OOy4YEeHHUS TE€OMETPUH B HAIPABICHUH JHUYHOCTHOTO PA3BUTHSA OOyJaroImuxcs,
dbopmupoBanus (QYHKIIMOHAIBHOW MaTEeMAaTHYeCKOM TPAMOTHOCTH, W3YUEHHs JAPYIHX
Y4eOHBIX MUCHUIUIMH. Pa3BUTHE y ydalIMXCsl MPaBUIBHBIX IMPEICTABICHUH O CYIIHOCTH H
MIPOUCXOXKIACHUN TI'€OMETPUUECKUX aOCTpaKLMi, COOTHOLIEHUU PEaIbHOI0 U HJAEaIbHOIO,
XapakTepe OTPaXKEHUs MAaTeMaTH4EeCKOW HAyKOW SIBIECHUM M IIPOLIECCOB PEaJbHOIO MHPA,
MECTE T'€OMETPHM B CHUCTEME HAyK M POJIM MaTeMaTHYeCKOrOo MOJEIMPOBAHMSI B HAYYHOM
MO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUallIUXCs,
a TaKKe KauecTB MBIIIJICHHS], HEOOXOUMBIX JIJIS alaliTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisiercst ogHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHEro
obuiero oOpa3oBaHUs, TaK Kak 0O0eCcleuyMBaeT BO3MOXHOCTb M3Y4YEHMsI KaK JAMCLMILIIUH
€CTECTBEHHO-HAyYHOU HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jloruyeckoe MbllIeHHe, (QopMHpyeMoe TMpU H3YYEHUH OO0Yy4arolIMMHCS
MOHATUIHBIX OCHOB I'€OMETPUM U MOCTPOCHUHU IETIOYKU JIOTMUECKUX YTBEPXKICHHM B XOJe
pelleHus TeoOMETpUYEeCKHMX 3aJady, YMEHHWE BBIABUTaTb M ONPOBEPraThb TMIIOTE3bI
HEMOCPEJCTBEHHO HCIOJB3YIOTCS NpPHU pEHIeHHH 337ad €CTEeCTBEHHO-HAy4HOro IMKIJA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUpOBaTHCS B IPOCTPAHCTBE UTPAET CYILECTBEHHYIO POJIb BO BCEX
o0nacTsaX AeATeNbHOCTH YenaoBeka . OpUeHTalMs 4eJI0BeKa BO BpEMEHU U IPOCTPAHCTBE

—HEeo0X0IMMOE yCIIOBUE €ro COIMAJIbHOTO ObITHs, (opMa OTpakKeHHUS
OKpPYXKAIOIIEr0 MHpa, YCIOBHE YCHEIIHOTO TO3HAHUS H AaKTHBHOTO MpeoOpa3oBaHUs
nercTBUTENFHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIMHSET pa3HbIC
BUJIBI YUEOHON WM TPYHAOBOH NESTEIHHOCTH, SIBJISCTCS OJHUM U3 MPO(PECCHOHATBHO BaXKHBIX
Ka4yecTB, MOTOMY aKTyajbHa 3a/adya (POpPMHUPOBAHHS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS] KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHUS — CYNIECTBEHHOTO KOMIIOHCHTa B
MOJITOTOBKE K MPAKTUYECKON IEATEILHOCTH 110 MHOTUM HaIPaBJICHHSIM.

Ienb ocBoeHHs porpaMMbl ydeOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE
o0ydeHHss — 001Ie00pa3oBaTeibHOE M OOIICKYJIBTYPHOE pPa3BUTHE OOYUYAIOIIMUXCSA Yepe3
oOecrieyeHHEe  BO3MOXKHOCTH  TPUOOPETEHHS] ¥ HCIOJB30BAaHHMS  CHCTEMATHYECKUX
TCOMETPUYCCKUX 3HAHUW W JICUCTBUH, CIEIUPUYHBIX T€OMETPHH, BO3MOXKHOCTH YCIEIITHOTO
NPOJOJDKEHHsT 00pa30BaHUsl IO  CHEIHMATBHOCTSM, HE CBS3aHHBIM C  IPUKIAIHBIM
UCIIOJIb30BAHUEM F€OMETPHUH.

[Iporpamma 10 TeoMeTpur Ha 0a30BOM YpOBHE IpeaHa3HaueHa s
o0Oy4aroIuXxcsi CPeNHEH IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHUN Ha
ypOBHE OCHOBHOTO o00miero obpaszoBanusa. Takum o0pa3oMm, oOyuaromuecss Ha 0a30BOM
YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKWe yMEHUs, CBSI3aHHBIE CO CHErupUKO
TeOMETPHH U HEOOXO MBI IJIsl ’KU3HU B COBPEMEHHOM o01iecTBe . Kpome 3T0ro, oHM UMErOT
BO3MOXHOCTh M3YyYUTh TE€OMETpui0 Ooliee TIyOOKO, €cau B JalbHEWIIeM BO3HUKHET
HEO0OXOIMMOCTh B T€OMETPUUECKHUX 3HAHUAX B MPOPECCUOHATHHON NeSTENbHOCTH.

JlocTkeHre 1edM OCBOCHHSI MPOrpaMMbl  OOECHEUMBAETCS  pEIlIeHHuEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMH 3a7ayaMu OCBOeHHs Kypca «['eomerpum» Ha
6azoBoMm ypoBHe B 10—11 knaccax sIBISIFOTCS:

(dhopMHpOBaHKE TPEICTABICHUS O TEOMETPUHU KaK YacTH MHPOBOM KYIbTYpPHI U
OCO3HaHHE e€ B3aUMOCBSI3U C OKPYKAIOLTUM MUPOM;

(dhopMHpoBaHHE MPEACTABICHUS O MHOTOTPAaHHHMKAX W TeJaX BpAIICHHs Kak O
BOKHEHIIIMX MATEMaTHUYECKUX MOJENSAX, MO3BOJIAIONIMX ONKCHIBAaTh W H3Yy4aTh pa3HbIE
SIBJIICHUSI OKPY>KAIOIIIETO MUPA;



(opMUpOBaHHE YMEHHUS pACIO3HABAaTh Ha YEPTEKaX, MOJACISIX U B PEaTbHOM
MHUpPE MHOTOI'PAaHHUKHU U TeJla BpaICHHUS;

OBJIAZICHWE METOJAMHU pEIIeHHs 33Jad Ha TOCTPOCHUS Ha HU300paKEHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHME€  YMEHHS  ONEPHPOBATh  OCHOBHBIMH  TOHATHSMHU O
MHOTOT'paHHHUKaX M TeJIax BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIAZICHUE AITOPUTMAaMHU pEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMHpPOBAHUE
YMEHHUSI TPOBOJUTH HECIOXKHBIE JOKa3aTeNbHBIE PACCY)KICHHS B XOJ€ PEIICHHS
CTEPEOMETPUYECKHX 3aJ1a4 M 3a/1a4 C PAKTUIECKUM COJICPKaHUEM;

pa3BUTHE WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM o0O0ydaromuxcs,
MO3HABATEIBHOM aKTUBHOCTH, HCCIIE0OBATEIBCKIX YMEHUN, KPUTHUYHOCTH MBIIUICHUS;

dbopmupoBanre (YHKIIMOHATHHONH T'PAMOTHOCTH, PEJIEBAHTHOH TEOMETPHU:
YMEHHE Pacro3HaBaTh MPOSBICHHUS T€OMETPUIECKUX TIOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX JKM3HEHHBIX CHTYalUAX W TPU H3YYEHUH JAPYrUX YUEOHBIX MPEIMETOB,
MIPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPMYIIMPOBATh UX HA S3BIKE TEOMETPHH U
CO3/1aBaTh T€OMETPUYECKHAE MOJIEIH, TPUMEHSTh OCBOCHHBI T€OMETPHUECKUI armapar s
pelIeHus MPaKTHKO-OPUEHTUPOBAHHBIX 3aJ1ad, HHTEPIIPETUPOBATh U OIICHUBATH MOJyYCHHBIC
pe3yNbTaThI.

OTIUYATENEHOW OCOOCHHOCTBIO TPOTPAaMMBI  SIBJISIETCS BKIIOYEHHE B KypC
CTEpeOMETpUM B HadYaje ero W3y4eHHWs 3ajgad, penlaeMbIX Ha YpPOBHE HWHTYHTHBHOTO
MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OpraHn3oBaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHS, CTHMYIUPYET MPOTEKaHHE
WHTYUTHBHBIX TIPOIECCOB, MOTHBHPYET K NAIbHEHIIIEMY N3YYCHHUIO TIpEMETa.

[Ipennourenne oTHaércss HAIIATHO-KOHCTPYKTMBHOMY METOAY OOy4deHHs, TO
€CTb TEOpPETUYECKHE 3HAHMsI HMEIT B CBOCH OCHOBE UYBCTBEHHOCTh
MPEIMETHO-IIPAKTUYECKON JEeSITENbHOCTH. Pa3BuUTHE NPOCTPAaHCTBEHHBIX NPEACTaBIECHUN Y
yyalluxcss B Kypce CTEpeOMETpUM NPOBOJUTCA 3a CYET pEIIeHUs 3ajad Ha CO3JaHHe
IIPOCTPAHCTBEHHBIX 00pa30B M 3a/ad Ha OINEPUPOBAaHUE IPOCTPAHCTBEHHBIMH OOpazaMu
Co3nanue o0Opa3a MPOBOAUTCS C OMOPOM Ha HAIJSAHOCTb, a ONEpUpOBaHHE 0Opa3oM — B
YCIOBHUSAX OTBJICYEHUS OT HAMVIAJHOCTH, MBICIIEHHOIO H3MEHEHHMsI €ro HCXOJHOTO
COJIepKaHUS.

OcHoOBHBIE cojepkaTenbHble JUHUU Kypca «l'eomerpum» B 10— 11
KJlaccax:

«MHororpaHHuku», «lIpsiMble M IUNIOCKOCTH B IIPOCTPAHCTBEM, «Tena
BpalleHUs»,

«BekTtopbl M KOOpAMHATBI B MPOCTpaHCTBE» . DOpPMHpPOBAHUE JIOTUYECKUX
YMEHUI pacnpesiensercss He TOJbKO IO COAEp)KaTebHbIM JIMHUAM, HO U 10 T0oJ1laM 00ydeHHUsI
Ha YpOBHE CpeIHEero o01ero oopa3oBaHusl.

Copnepxxanne 0O0Opa30BaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yiabTaTaM
OCBOEHMs pabodel MporpamMmbl, paclpeaeNEéHHbIM MO rojaaM oOydeHHs, CTPYKTYpHUpPOBaHO
TakuM 00pa3oM, 4YTOObI OBJIaJIEHUE TEOMETPUUYECKUMM TOHSATHSAMHU U  HaBbIKAMU
OCYILIECTBIISUIOCH ~ TOCJEJOBAaTEIbHO W IOCTyHaTelbHO, C COOJIOJCHHEM MpUHIIMIIA
IIPEEMCTBEHHOCTH, YTOOBI HOBBbIE 3HAHMS BKJIIOYAIMCh B OOIIYI0 CHCTEMY F€OMETPUYECKHX
IpeJCTaBICHUN 00yJaroUUXcsl, pPacIMpss U yriryouss e€, o0pa3ys IpOUHble MHOXKECTBEHHBIE
CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM NJ1IAHE

B y4yeOHoM mnaHe Ha M3y4yeHHE T€OMETPHUU OTBOJUTCS HE MeHee 2 y4eOHBIX
gacoB B Henenmto B 10 kmacce u 1 yueOHOro yaca B Hefento B 11 kmacce, Bcero 3a 1Ba roaa
oOyuenus He MeHee 105 yueOHbIX 4acoB.

NNAHUPYEMbBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHUA PABOMEN

NPOrPAMMbI KYPCA (NO roA4AM OBYYEHUA)



[IpenqmeTHbie  pe3yabTaThl HW3YyYeHHs TEeOMETpHH Ha 0a30BOM  ypOBHE
OpPUEHTUPOBAHBI HA JOCTHKCHHE YPOBHS MAaTEMAaTHYECKON IPaMOTHOCTH, HEOOXOAUMOTO JIst
YCOEWIHOTO PEUIEHUs] 3aJad B pPEaJbHOM JKU3HU M  CO3JaHHE YCIOBUM JUISl HUX
OOIIEKYIBTYPHOTO PA3BUTHSI .

OcBoenue yuebHoro Kypca «I'eomerpus» Ha 6a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3oBaHusi  JOJDKHO  oOecmeuyuBaTh  JOCTIDKEHHE  CIEAYIOIIUX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB!

10xanace

OnepupoBath MOHATHAMHE: TOYKA, IPSMasi, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPHUU U CICIACTBUS W3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSMU: MAPALICIBHOCTh W MEPICHIUKYISIPHOCTD TPSIMBIX H
IIJIOCKOCTEM.

KnaccupunupoBaTh B3aMHOE pacIOJIOKEHHE TMPSIMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUSMU: JIBYTPAHHBINA yroJ, TpaHU JIBYIPAHHOTO yria, pedpo
JBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPaHHOTO yIJIa; TPaJaycHas Mepa JIBYTPAaHHOTO yIiia.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHUK, BBITYKIBIA ©  HEBBITYKIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIBHBI MHOTOTPaHHUK.

PacriosnaBate OCHOBHBIC BHIBl MHOTOIPAHHUKOB (THpaMuia; MPHU3Ma,
MPSIMOYTOJIbHBIN Tapasuiesenumnen, Kyo).

KnaccudumupoBaTs MHOTOTpaHHUKH, BBIOWpasi OCHOBAHMS ISl KilacCU(PHUKAITIN
(BBINMMyKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; TPABWIbHBIC MHOTOTPAHHUKH, TMPSAMBIC U
HAKJIOHHBIE MPU3MBI, NTapaljieNIenueabl ).

OnepupoBaTh MOHATHSAMH: CEKyIIas IUIOCKOCTb, CEUYEHHWE MHOTOTPAHHUKOB.
OOBACHATH MPUHLIUIIBI TIOCTPOCHUS CEYEHH I, UCIIOIb3YsI METOJ] CIIE/IOB.

Crpouth cedeHHss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMIOJIHATH (BBIHOCHBIE)
MJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaxOXKIEHHE T€OMETPUYECKHX BEJIUYMH MO 00paslaM WU
QIrOpUTMaM, MPUMEHSS M3BECTHBIC AHATUTHYECKUE METOJbl MPH PELICHUH CTaHAapPTHBIX
MaTeMaTHYeCKHUX 3a7lad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMsI TOYKaMHU, OT TOYKHU JIO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXKIY CKPEIINBAIOIIUMHUCS MPSMBIMU.

Pematp 3amaun Ha HaxOXKJEHHE T€OMETPUYECKHX BEIUYMH MO 00paslaM WU
QIrOpUTMaM, MPUMEHSS M3BECTHBIE AHATUTHYECKUE METOJbl MPH PELICHUH CTaHAapPTHBIX
MaTeMaTHUYECKUX 3a/la4 Ha BBIYMCIICHUE YTITIOB MEXAY CKPEIIMBAIOIIMMHUCS MPSIMBIMHU, MEXTY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Boruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MPHU3MAa,
nupaMuia) ¢ MpuMeHeHHeM (OpMyI; BBIYUCIATH COOTHOLICHHS MEXKAY IUIOHIaJAIMHU
MOBEPXHOCTEN, 00BEMaMH 1MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CHMMETPHUSI B IPOCTPAHCTBE; IIEHTP, OCh U MJIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUNIOCKOCTh CUMMETPHH (DUTYPBHI.

W3Bnekatb, mnpeoOpa3oBeBaTh W  HHTEPIPETUPOBATH  HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpax, MPECTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[IpumensaTs reomerpudeckue (HakThl IS PEHICHUS CTEPEOMETPUYECKHX 3aiad,
MPENNOoNaraloMX HECKOJbKO IIaroB pEIIeHUs, €CIHM YCIOBUS NPUMEHEHUs 3a/laHbl B
SABHOH (opme.

[IpumeHsTH npocTeiiie MPOrpaMMHBIE CpencTBa u
ANIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEUICHUH CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoIMTE IpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KHU3HHU,
pacrno3HaBaTh MPOSIBIICHHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsATh TONyYeHHBIE 3HAHWS HAa TPAKTHKE: aHAIM3UPOBATH pealbHbBIE
CUTYaIlUl U TPUMEHSATh M3yYCHHBIE MOHSATHUS B MPOIECCE MOMCKA PElISHUS MaTeMaTUYEeCKH
chopMynUpOBaHHON MPOOIEMBI, MOAECTUPOBATH PEANbHBIE CUTYaIlMU HA S3bIKE TEOMETPUH,



HCCIeA0BaTh OCTPOCHHBIE MOJIENIHM C MCIIOIB30BAHUEM F€OMETPUUECKUX MOHSATUN U TEOPEM,
anmapara anareOpbl; pemarh  MPaKTHYeCKHe 3aJadyd, CBSA3aHHBIE C HAXOXJICHUEM
F€OMETPUUECKHUX BEJIUYHH.

1lknace

OnepupoBaTh TMOHATUSAMHU: I[MIMHIPUYECKAas MOBEPXHOCTh, OOpa3yromue
MWIMHAPUYECKON TOBEPXHOCTH; MHMJIMHIpP; KOHWYECKas IOBEPXHOCTh, 0OOpasyromme
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepruuecKkast IOBEpXHOCTb.

Pacnio3naBare Tena BpameHus (IWIMHAP, KOHYC, chepa m map). OOBICHATH
CTIIOCOOBI OJTYYEHUS TEJ BPAIICHUSI.

KnaccugumnuposaTs B3auMHOE paciojiokeHne cepsl 1 IIIOCKOCTH.

OmnepupoBaTh TOHSATHSAMH: IIAPOBOW CErMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA
CerMEHTa; IApOBOW CJIOH, OCHOBAaHHME IIAPOBOTO CJOs, BHICOTA IIAPOBOTO CIIOS; IIAPOBOU
CEKTOP.

Boraucnare 00bEMBI M IO IOBEPXHOCTEH TEN BPAIICHUS, TE€OMETPUIECKUX
TeJ ¢ IpUMEeHEHUuEM HOPMYII.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHK, BITMCAHHBIA B cepy M OTMHMCAHHBIN
okoJio chepsl; chepa, BucaHHAsT B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbIUUCIATE COOTHOIIEHHUS MEXAY IUIOMIAISIMH TIOBEPXHOCTEH W 00BEMaMu
MOJOOHBIX TEJ.

N3o0pakaTte wm3ydaemble GUTYpBl OT PYKH H C TPUMEHEHHEM IPOCTBIX
YepTEKHBIXHHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTB CEUCHUS TeIl BPAIICHUSI.

W3Bnekarb, MHTEpOpETUpPOBATH U  NpeoOpa3oBbIBaTh  HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX FT€OMETPHUUECKUX (PUTYypax, MPECTABICHHYIO Ha YepTekax U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh 1eHCTBUS CIOKEHUSI BEKTOPOB, BRIYUTAHHSI BEKTOPOB M YMHOXKECHHUS
BEKTOpa Ha YUCIIO0, 0OBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJatoT.

[IpuMeHsTH paBUIIoO Mapaienenumnesa.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXKIy BEKTOpami,
CKaJISIpHOE MPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI .

Haxomuth cymmMy BEKTOPOB M HpPOU3BEICHHE BEKTOpa HA YUCIIO, YroJl MEXIY
BEKTOpaMH, CKAJIIPHOE IMPOU3BEACHUE, PACKIaIbIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM .

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOI CUCTEME KOOPAUHAT .

[IpumensaTs reomerpudeckue (HakThl IJs pEHICHUS CTEPEOMETPUYECKHX 3a7ad,
MIPEIOIAraloMX HECKOIbKO [IAr0B PEIIeHUs, €CIU YCIOBHUS MPUMEHEHUs 3a/laHbl B SBHOMN
dbopme .

Pemarp  mpocreiimine = reoMeTpuueckue  3aJayd  Ha  MPUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METOIA .

Pemate 3a7aun Ha 10Ka3aTeabCTBO MaTeEMaTUUECKHX OTHOLICHUH U HAXOXKAECHUE
reOMETPUYECKUX BEJTMUMH M0 00pa3liaM WK aIrOpUTMaM, IPUMEHsISI U3BECTHBIE METOIbI IIPU
pelIeHNH CTaHIApPTHBIX MaTeMaTUYECKUX 3a/1ay.

[TpumeHsTH npocTeime poTrpaMMHBbIE cpezcTBa U
3JIEKTPOHHO-KOMMYHHKALIMOHHbIE CUCTEMBI ITPH PEIIEHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoAUTH MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IpuMeHsATH TOJy4YEeHHBIE 3HAHMA Ha TMPaAKTHKE: AaHaJIM3UpPOBATh pealibHbIC
CUTYallul U MPUMEHATh U3YYEHHBIE MOHATHUS B MPOIIECCE MOUCKA pelIeHUs] MaTeMaTHUYeCKU
copMyIMpOBaHHONW MpPOOIEMBbl, MOAEIMPOBATH pEaJbHbIE CUTYallUW HA S3bIKE T€OMETPHH,
HCCIIEeI0BAaTh MMOCTPOEHHBIE MOJEH C MCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHIH U TeopeM,
ammapara anreOpbl; pemiarb — MpakTHYECKHE 3aJlaud, CBS3aHHbIE C HaXOXKICHUEM



F€OMETPUYECKUX BEJINYUH.
COJEP)KAHME YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)

10xkanace

IIpsiMble U MJIOCKOCTH B MIPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpun. Touka, npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTMYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anMmHOe pacnosiokeHue InpsAMBIX B MPOCTPAHCTBE: IIEPECEKAOLIHECH,
NapajuleJIbHbIE M CKpeluuBaroumecs npsmele. [lapajeabHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUICNIbHBIE IIPSIMBIE B IPOCTPAHCTBE; IMAPAJUIEIBHOCTh TPEX MPSMBIX;
MapaJUIEIbHOCTD MPSIMOM M IUIOCKOCTU. YTUIBI C COHAIIPaBICHHBIMU CTOPOHAMH; YIOJ MEXKIY
NpsIMBIMH B IIpOoCTpaHcTBE. [lapamienbHOCTh  INUIOCKOCTEH: NapayljiebHbIE IIOCKOCTH;
CBOMCTBa mMapajyieNbHbIX IIOcKocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIYphl Ha
IJIOCKOCTH: TETpadip, KyO, Mmapasiesenumnes]; ToOCTPOEHNUE CEUeHUH.

[lepneHIuKynIpHOCTh TPSIMOM U IUIOCKOCTU: NEPHEHAUKYISIPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpsMbIC IAPAUICIBHBIE W NEPHEHAMKYISPHbIE K IIJIOCKOCTH, IPHU3HAK
NEPIEHAUKYJIIPHOCTH MPSMOM M IUIOCKOCTH, Te€OpeMa O MpAMOW IEpHEeHIUKYIAPHON
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YroJl MEXKy HPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIN YroOJI,
JIMHEWHBIN YTrOJI IBYTpaHHOrO yria. [lepneHauKkymnsap u HakJIOHHbIE: PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PAacCTOSTHUE OT MpsIMOM JI0 IUIOCKOCTH, MpOeKUHs (Urypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD IUIOCKOCTEH: MPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIJIOCKOCTEH.
TeopeMa o TpEX nmepneHANKYISIpaX.

MHOrorpaHHMKH

IloHsAiTHE MHOTOIpDaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBIITYKIIBIE W
HEBBIIYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosbHas npusma;
I'PaHU U OCHOBAHMS MPU3MBbI; IpsMasi U HAKJIOHHAs MPU3MBbI; OOKOBAasi U MOJIHAs IOBEPXHOCTh
npusMel. [lapannenenunen, npsMOyroJibHbIN TMapajuienenunen u ero cpoiictBa. [lupamuaa:
N-yrojbHas NUpaMHUAa, TPAHU M OCHOBaHHME IHUpaMHJbl; OOKOBas W IOJHAas IMOBEPXHOCTh
[IUpAMHIbI; TpPaBHIbHAs M YCCUYEHHAs INHUpaMuaa . OJEMEHTBl NPU3Mbl M IHPaAMUIBL.
IIpaBuibHbIE MHOTOTPAHHUKH: MIOHATUE IIPABUIILHOTO MHOTOI'PaHHUKA; IPABWIIbHAS [IPU3Ma U
IIpaBUJIbHASL NUPAMU/A; NPaBUIIbHAS TPEYTrOJIbHAS MHUpaMUJa U MPaBUIbHBIA TeTpa’ap; KyoO.
IIpencraBieHue 0 NpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTA3p, JOJAEKa’ap U ukocazap . Ceuenus
IIPU3MBI U TUPAMUBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, IPSAMOMH,
IUIOCKOCTU. OJIEMEHTBl CHUMMETPUM B INHpaMUAAX, MapajUleeNuNenax, IMpaBUIbHBIX
MHOTOTPaHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, quaroHanu, yrisl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MNPSIMOM MPHU3MBI, IUIOLIAJb OCHOBaHU,
TeopemMa O OOKOBOH MOBEpXHOCTH HpsMoi mpusmbl. [lnomans OGOKOBON MOBEPXHOCTH U
IIOBEPXHOCTU IPABUJIBHONW IMUPAMUBI, TEOPEMA O IUIOIIAAN yceu€HHOM nupamunbl. Ilonstue
00 00véme. OOBEM MUpaMuIbl, IPU3MBI.

IlonoOusle Tenma B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMAASIMHU
MoBepXHOCTEH, 00bEMaMM MOJJOOHBIX Tell.

1lknace
Tena spaweHuns

Hunuuapudeckass MOBEPXHOCTb, 00pa3yrolie UINHAPUUECKOW TMOBEPXHOCTH,
OCh LWIMHAPUYECKON moBepxHOCTH. Llmnuuap: ocHoBaHMA W OOKOBas IOBEPXHOCTH,
o0pa3yroIas ¥ oCh; IJIoma b O0KOBOM M MOJTHOM MOBEPXHOCTH.

Konnueckass mMOBEpXHOCTb, 0Opa3yrolue KOHWYECKOH IOBEPXHOCTH, OCh HU
BEpIIMHA KOHUYECKOM mnoBepxHocTH. KoHyc: ocHOBaHME W BeplIMHa, oOpa3yromas U OCh;
II0Ia b OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyroliue M BBICOTA;
OCHOBaHHUA ¥ OOKOBasi HOBEPXHOCTb.



Cbhepa m map: meHtp, paguyc, AMAMETP; IUIOMIAIh TOBEPXHOCTH CQEpHI.
B3anmuoe pacnosnoxenue chepbl U IUIOCKOCTH; KacaTelabHas IUIOCKOCTh K cdepe; miomaib
cepsl.

N3o0paxkenue Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTka MUIMHIpA U KOHYCA.

KomOunamuu Ten BpamieHHs U MHOTOTPAHHUKOB. MHOTOIpaHHHK, OTHMCAHHBIN
oxoJio cepsr; chepa, BECaHHAS B MHOTOTPAHHHKK, HJIU TEJIO BPAIICHHUS.

[Tousitne 06 06véMe. OcHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIbHOTO NapaJuIeIeUIe1a U CIEICTBUS U3 HEE.

O6bEM mmnHApa, KoHyca. O0bEM 11apa U IIoHaab CPepsl.

[TonoGHble Tema B mpocrpaHcTBe. COOTHOMICHHS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEII.

Ceuenust nunuHApa (MapajulebHO U NEPIEHIUKYISIPHO OCH), CEYEHMsI KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPIINHY), CEUESHUS 111apa.

BexTopsbl M KOOPAUHATHI B MPOCTPAHCTBE

Bextop Ha miockoctu u B mpocTpaHcTBe. ClOXKEHHE U BBIUMTAHHE BEKTOPOB.
YMHO)KeHHEe BeKTopa Ha uucio. PasnoikeHue BekTopa mo TpéM HEKOMIUIaHAPHBIM BEKTOpPaM.
[IpaBuno napamienenunena. Pemenue 3ana4, CBSI3aHHBIX C IPUMEHEHUEM MPaBUII IEHCTBUH C
BekTopamu. [IpsMoyrospHas cuctemMa KOOpPAMHAT B MpocTpaHcTBe. KoopAanHAThl BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATAX. YTOJd MEXAY BekTopaMu. CKalsipHOE MPOU3BEICHHUE
BEKTOPOB. BhIUmcieHne yriioB MEXIy MPsIMBIMH HIUIOCKOCTSIME . KOOpIMHATHO-BEKTOPHBIN
METO/1 IPU PELIEHUN FeOMETPUUECKUX 3aay.

PABOYAA NPOrPAMMA YYEBHOIO KYPCA
«BEPOATHOCTb MICTATUCTUKA»

LLEENN U3YHEHUA YHEBHOIO KYPCA

V4eOnplii Kypc «BeposSTHOCTP M CTaTHCTHKa» 0a30BOTO YPOBHS SBIISETCS
MPOJIOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO yuyeOHOro Kypca 0a30BOTO YpOBHS OCHOBHOM
mkonbl . Kypc mnpennaznayen nans dopMupoBaHHS Yy OOy4aromIMXCS CTaTUCTHUYECKOMN
KYJIBTYPbl U TOHUMAHHUS POJIM TEOPHH BEPOSTHOCTEH KaKk MaTEMaTHUYE€CKOTO0 MHCTPYMEHTA JUIs
W3YYEHHUS CIIy4alHBbIX COOBITHUM, BEIMYUH U mporeccoB . [Ipu u3zydennn kypca oOoramarorcs
MpEJICTaBJICHUS] YYallUXCsi O METOJaX HCCIEeOBAaHUS HM3MEHUYHMBOIO MHpA, DPa3BUBACTCS
MOHMMAaHWEe 3HAYMMOCTH U OOLIHOCTH MaTeMaTUYECKUX METOJOB IO3HAHUS Kak
HEOTHEMJIEMON YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

CopgepxaHue Kypca HalpaBlIeHO Ha 3aKpEIUICHHWE 3HAHUN, IMOJYYEHHBIX MPH
M3YYEeHUU Kypca OCHOBHOM IIKOJIBI U Ha PA3BUTHE MPEICTABICHHUM O CIIy4allHbIX BETUYMHAX U
B3aMMOCBS3AX MEXKIYy HUMHU HAa BaXKHBIX MPUMEpPAX, CIOXKEThl KOTOPBIX TMOYEPIHYTHl W3
OKpyXammiero Mupa. B pesynprate y oOyyarommxcs JODKHO — cHOpMHpOBATHCS
MpeJCTaBlICHEe O HauOoliee YMOTPEOUTENbHBIX U OOIIMX MaTeMaTUYeCKHUX MOJEIsX,
UCIOJIb3YeMBIX JUISI ONHUCAHHS aHTPONOMETPUYECKUX U JAeMOrpaduuecKkux BeJIHYHUH,
MOTPEIIHOCTE B Pa3lIWYHOTO pPOJa HU3MEPEHHSX, UIUTEIbHOCTH O€30TKa3HOW pPabOThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOIIECCOB B OOIIECTBE.

B cootBercTBUM ¢  yKa3aHHBIMH IIeIIMA B CTPYKType  y4eOHOTo
Kypca «BeposTHOCTb M CTAaTUCTHKA» CpeJHEeW WIKOJbI Ha 0a30BOM YpPOBHE BBIJICICHBI
CIIEyIOIIe OCHOBHBIE cojep)karenbHble NHHHUH: «CiydailHble COOBITUS U BEPOSTHOCTHY,
«CrnydaiiHble BETMYUHBI U 3aKOH OOJBIITUX YHCEID).

Baxknyro yacTh Kypca 3aHUMAeT U3y4YeHHE T€OMETPUUECKOTO M OMHOMHATBLHOTO
pacnpeieneHnid M 3HAaKOMCTBO C HMX HENPEPHIBHBIMH aHAJIOTaMU — I[IOKA3aTEbHBIM U
HOPMAaJIbHBIM PaclpeieCHUsIMH .

Copnepxanne nuHUM «CiydaiiHble COOBITHUS U BEPOSTHOCTH» CIYXKHUT OCHOBOU
s (GopMHUpOBAHUS TMPEACTABICHUN O paclpefelieHUd BEpOSTHOCTEH MEXIy 3HAYCHHUSIMH
CIIydallHBIX BEJIMYWH, a TaKXKe dSTa JIMHHUS HeoOXoauMa Kak 0asza Jisi M3ydeHHsl 3aKOHa



OonpmMX 4rcen — (yHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIEro B NMPHUPOJE M OOIIECTBE U
UMEIOLIET0 MaTeMaTHueckyro (opmanuzanuio. Cam 3aKoH OOJBIIMX YHCEN MPEJIaracTcs B
03HAKOMHUTENBHOU (hopMe ¢ MUHMMAJIBHBIM HCIIOJIb30BAaHUEM MaTeMaTHUECKOTO (hopMalin3Ma.

TGMBI, CBA3aHHBIC C HCIPCPBIBHBIMU CJ'Iy‘-Iaf/'IHBIMI/I BCJIMYHMHAMHU, AKONCHTHUPYIOT
BHUMAHHEC MIKOJBbHUKOB Ha OIIMCAHUU W HW3YYCHUH CHy‘-IElﬁHBIX SIBJICHUH C IIOMOIIIBIO
HenpepbIBHBIX (QyHKIMA. OCHOBHOE BHUMAaHUE yIEINSETCS MMOKA3aTeIbHOMY M HOPMAaJIbHOMY
pacmpesneneHusiM, IIPU 3TOM IperosaraeTcs O3HAKOMHMTEIBHOE M3ydeHHEe MaTepuaia 0Oe3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM NJIAHE

B yuebHOM 1U1aHE Ha U3y4YeHne Kypca «BeposaTHOCTh U CTaTUCTHKa» Ha 0a30BOM
ypOBHE OTBOAWTCS | y4eOHBIH yac B HEAENI0O B TeUEHHE KaKJ0ro roja oOydenus, Bcero 70
y4eOHBIX 4acoB.

NNAHUPYEMBbIE NPEOMETHbIE PE3Y/IbTATHI OCBOEHUA

PABOYEMNPOrPAMMbI KYPCA (MO rOAAM OBYYEHUSA)

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «BepostHOCTh U cTaTucTHKa» B 10—
11 kpmaccax OpHEHTHpPOBAHbI Ha JOCTHKEHHE YPOBHS MaTEeMaTHUYeCKOW TI'pPaMOTHOCTH,
HE0OX0IMMOTO0 JUI YCIELIHOTO pelIeHUs 3a7ad U MpodjeM B peardbHOM KU3HU U CO3/1aHUe
YCIIOBUHM AJIsl X OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenne yuyebHOro Kypca «BeposiTHOCTh M CTaTUCTHUKa» Ha 0a30BOM YpOBHE
cpenHero oOmero oOpa3oBaHHs JIOJDKHO  OOECNeYMBaTh  JIOCTHIKEHUE — CIICIYIOIINX
MIpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB:

10 KJjacce

UuTath U CTPOUTH TAOIULBI U JUArPAMMBI.

OnepupoBaTh NMOHATHAMH: CpelHee apupMeTHUecKoe, MeauaHa, HauloJibliee,
HauMEHbIIIee 3HaueHue, pa3Max MacCHBa YUCIIOBBIX TaHHBIX.

OnepupoBaTh TOHATHUSAMH: CIYYalHBIA DSKCIEPUMEHT (OTBIT) M CIIydallHOE
coObITHE, dJIEMEHTApHOE COOBITHE (RJIIEMEHTAPHBIM MCXOJ) CIY4alHOTO OIbITA; HAXOIUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXHBIMU CIy4ailHBIMH COOBITUSMH, HaXOIUTh U
CpPaBHHMBATh BEPOSITHOCTU COOBITUN B M3YUYEHHBIX CIyYalHbBIX SKCIIEPUMEHTAX.

Haxomuts u GopmynupoBaTh COOBITHS: NepeceueHue U O0ObEeIMHEHUE JaHHBIX
COOBITHIA, COOBITHE, MPOTHUBOIOJIOKHOE TAHHOMY COOBITHIO; IMOJIB30BAThCS IUarpaMMamu
Diiniepa 1 GOpMyJION CI0KEHUS BEPOSTHOCTEH MPU PEIICHHUH 3a/1a4.

OnepupoBaTh TMOHSATUSMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMbIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C MOMOIIbIO MPaBWJIa YMHOXKEHUS, C MOMOIIBIO JIepeBa CIy4ailHOTO
OTIBITA.

[TpuMeHsITh KOMOMHATOPHOE IIPABIIIO YMHOXKEHUS MPU PEUICHUH 3a]1a4.

OnepupoBaTh TOHATHUSMHU: HCIBITAHHE, HE3aBUCUMbIC HCIBITAHUSA, CEPHs
UCIBITAHUN, yCIIEX W HEyJada; HaXOIUTh BEPOATHOCTH COOBITUH B CEpUU HE3aBHUCHUMBIX
UCIBITAHUN /10 TEPBOr0 Yyclexa; HAXOAUTh BEPOATHOCTH COOBITUN B CEpUU HCIIBITAHUMA
bepuymu.

OnepupoBaTh NOHATUSMU: CIAy4aliHas BEIUYUHA, pacpe/elieHne BEPOsITHOCTEH,
JrarpamMma pacrpeieieHHus..

11 kaace

CpaBHUBATh BEPOSITHOCTH 3HAUCHUN CIy4aliHOW BEIHUYWHBI 1O paclpeneNneHUIo
WJIH C TIOMOIIBIO JHArPAMM.

OnepupoBaTh MOHSATHEM MATEMATUYECKOTO OXHUIAHUS; MPHUBOJIUTH TPHUMEPHI,
KaKk TIPUMEHSETCS MaTeMaTHUeCKOe OXXHUJaHWE CIydalHONW  BEJIMYMHBI  HAXOJUTh
MaTeMaTH4eCKOe OXKUAAHUE TI0 TaHHOMY PaclpeIeIeHUIO.

NMets nipeacTaBiieHre O 3aKOHE OOJBIINX YUCEIL.

NMmeTs nipeacTaBiieHne 0 HOPMAIbHOM PaCIpe/IeICHUN.

COAEPXXAHUE YHEBHOIO KYPCA (NO rO4AM OBYYEHUA)



10xkanace

[IpencraBnenne [aHHBIX € HOMOLIbIO Tabimuy U gauarpamMMm . CpenHee
apupMeTHIecKoe, MearaHa, HauOoJsbllee M HAaUMEHbIIEe 3HAUYCHUS, pa3Max, AUCIEPCUs U
CTaHJAPTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB .

CrnyyaiiHble SKCIEPUMEHTHI (OIBITHI) U Clay4dailHble COOBITHS . DJIeMEHTapHbIE
coOBITHS (MCXOABI). BeposTHOCTH CIy4aliHOTO COOBITHS . BIM30CTh YacCTOTHI U BEPOSTHOCTH
coOpituii . CiydaiiHple OMBITBI C PABHOBO3MOXHBIMH 3JEMEHTAapHBIMU  COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepauuy HaJ COOBITHSMM: IEpecedeHHue, OObEAMHEHUE, MPOTHUBOIOJIOKHBIE
coObiTus. uarpammsl Ditnepa. opmyna cI0KeHHUS BEPOSATHOCTEM.

VYcnoBHass BEpPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEH. JlepeBo cCilydailHOTrO
skcnepuMmenTa. @opmyrna noiaHou BeposaTHOCTU. HezaBucuMble coObITHS.

KomOunatopHoe npaBuio ymHokeHus. llepectanoBku u Qaxtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackansa. @opmyna 6uHoma HeroToHa .

bunapHblii ciy4alHbI ONBIT (KCIBITaHUE), yclexXx M Heyaada. HesaBucumele
ucnelTanud. Cepusi HE3aBUCHMBIX UCHBITAaHUN 710 mepBoro ycrexa . Cepus HE3aBHCHUMBIX
ucnbiTaHui beprymm.

CnyvaiiHass ~ BEJIWYHWHA. Pacnipenenenue  BepoATHOCTE. Jwnarpamma
pacnipenenenus. [IpuMepsl pactipeneieHnii, B TOM YUCIe, TEOMETPHIECKOEe M OMHOMHUAIBHOE.
11knace

UucnoBbie XapaKTePUCTUKHU CIyYalHBIX BEJIMYWH: MAaTEMaTUYECKOe OXKUJIAHUE,
JUCTIEPCHS U CTaHJIaPTHOE OTKJIOHEHHE. [I[pruMephbl mpruMeHeHNsT MaTeMaTHIECKOTOOXKUaHUS,
B TOM YHCJIe B 3aJa4ax W3 TMOBCETHEBHOW >KHU3HH. MaTemMaTHdecKoe OKHJIaHWe OWHApHOM
CIy4yalHOM BENWYWHBL. MaTeMaTu4yeckoe OXHUJaHUE CYyMMbl CIy4alHBIX BEJIMYMH.
Maremaruueckoe OXHAAHWE U JUCHEPCHs T'EOMETPHUYECKOro U OMHOMHUAIBHOTO
pacnpeneneHuii.

3akoH OOJIBIIMX YHCET U €r0 POJib B HayKe, MpUpoJie u odmiecTBe. BeibopouHsbIii
METOJ UCCIIENOBAHUMN.

[Ipumepsl  HeNpephIBHBIX  ClydailHbIX  BeduunH. [loHSATHE O  TUIOTHOCTH

pacipeaciCHuA. 33,[[3‘11/1, IMPUBOAAIINE K HOPMAJIIBHOMY pacCIIpEaACICHUIO. IlonsaTue o HOpMaJIbHOM
pacupeaciICHUU



