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AHHOTAIIUSI K PABOYEM ITIPOT'PAMME

PabGouass mporpamma y4eOHOro mnpeamera «Anrebpa u
Hayajga MaTeMaTU4YecKoro aHanmu3a» (IpeaMeTHas oO0acTh «
Anrebpa ¥ Hayala MaTEeMAaTHYECKOTO aHalu3a», 0a30BBIi
YpOBEHb) Ha YPOBHE CpPEIHET0 00Iero o0pa3oBaHusl COCTAaBICHA
B coorBerctBUM ¢  DenepanbHbIM  TOCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM CPEIHETO OOIIETO 00pa30BaHMS)
(ITlpukaz MunoOpuayku Poccuu ot 07.06.2012 Ne24480) wu
yuetom DenepanbHoil 00pa3oBaTeNbHON MPOTPAMMBI CPETHETO
obmero obpazoBanus (IIpukas Munnpocsemenus Poccunu ot
18.05.2023 Ne371) u [Tonoxxenuss o paboueit mporpamme MbOY
«Kapmnoropckas CLL Nel18».

[IporpamMa 1o MaTeMaTHKE HAa YpOBHE CPEIHEr0 OOILETo
obpazoBanusi pazpaborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, TNPEABIBIIEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHUIO, M TPaJAULUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzamuss mporpaMMbl O MaTeMaTHKe
obOecrieynMBacT  OBNAJACHHE  KJIFOYEBBIMH  KOMIICTEHIUSMU,
COCTaBIISIIOIIMMU OCHOBY JJII CaMOPAa3BUTHS M HEMPEPHLIBHOTO
o0pa3oBaHus, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JTUYHOCTHOIO H
MO3HABATENILHOTO  PAa3BUTHS  JIMYHOCTH  oOyyaroumxca. B
nporpaMMe IO MaTeMaTHKE YYTCHbI HJEH U  ITOJIOXKCHHS
Konnenmuu pa3BuTHS  MaTeMaTH4YeCKOro OoO0pa3oBaHHS B
Poccuiickoii  ®eneparuu. B COOTBETCTBMM C  HA3BaHHUEM
KOHIENIIMK, MaTeMaTH4yeckoe o00pa3oBaHHE  JIOJDKHO, B
YaCTHOCTH, MIPEIOCTABIISTh KKIOMY oOyuaromemycs
BO3MOXXHOCTh JIOCTH)KCHHSI YPOBHS MATeMAaTHICCKUX 3HAHUMH,
HEO0OXOIMMOTO ISl TATBbHEHINEH yCIIeNTHOW KU3HH B OOIIECTBE.
MmMeHHO Ha pelleHHWe STOW 3aJayu HalelieHa MporpaMma IIo
marematuke 10-11 kmaccoB. B amoxy mudposoit Tpanchopmarun
BCeX cdep YeIOBEUECKON JeATeIbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM  COBPEMEHHBIM  YEJIOBEKOM 0e3  0a3oBoi
MaTEMaTUYECKOM MOArOTOBKHU. YK€ B IIKOJIE MATEMATHUKA CITY>KUT
OTIOPHBIM TPEIMETOM ISl M3YYCHHsI CMEKHBIX JAWCIMILINH, a B



JKU3HU TIOCIIE IIKOJIBI PEabHOW HEOOXOAMMOCTBIO CTAHOBHUTCS
HeMpepbIBHOE 00pa30BaHUe, YTO TpeOyeT MOJIHOLEHHONW 6a30BOM
001eo0pa3oBaTeIbHOM ~ TMOJATOTOBKM, B  TOM  4YHCIE H
MaTeMaTH4eCKOH. IT0 00yCIOBIEHO TEM, UTO B HAIIM JTHU PACTET
YUCJIO CIEUUATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MAaTeMaTHKH: U B cdepe SKOHOMHKH, U B Ou3Hece,
U B TEXHOJOTMYECKUX OO0JIaCTAX, M JaXXe B TyMaHUTAPHBIX
chepax. Takum oOpazom, Kpyr OOy4YaIOIMIUXCS, IS KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO
pacmmpsiercs.

[IpakTrdeckasi MOJIE3HOCTh MATEMATHKU OOYCIIOBJICHA TEM,
9To €€ MpeAMeTOM SBISIOTCA (yHIaMEHTaJIbHbIE CTPYKTYPHI
HAIIero MHUpa: MPOCTPAHCTBEHHBbIE (OPMbI U KOJUYECTBEHHBIE
OTHOIIEHHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JUISI Pa3BUTHS
HAyYHBIX W  TEXHOJOTHYEeCKMX wuJed. be3 KOHKpEeTHBIX
MaTEeMaTHYECKUX 3HAHWKA 3aTPYyIHEHO NOHHWMaHWE MPHUHIIUIIOB
YCTpPOWCTBA W WCIOJIb30BAaHUSI  COBPEMEHHOW  TEXHUKH,
BOCIIPUSITUE M MHTEPIIPETalusi PazHOOOpPa3HOM COIMATBHOM,
YKOHOMUYECKOM, MOIUTHYECKON MHpopMaluu, ManodhHeKTHBHA
MOBCETHEBHASI MPAKTUYECKasi EATENbHOCTh. KaxkomMy uenoBeky
B CBOEH KHM3HU MPUXOAUTCA BBIMOIHATH JOCTATOYHO CIIOKHBIC
pacy€Thl M COCTABJATH HECIOXXHBIC AaJITOPUTMBI, HAXOJHUTh
HYXXHBIE (DOPMYJIBI U TPUMEHSTh WX, BIQJCTh MPAKTUYCCKUMHU
IpUEMaMH I'€OMETPUYECKUX U3MEPEHHUHM U IOCTPOCHUM, YUTATh
uH(pOpMaIMIo, TPEACTABICHHYI0O B BHUAY TaONWIl, JUarpaMM H
rpaduKoB, >KUTh B YCIOBUSX HEOMNPEIEIEHHOCTH U IMOHUMATH
BEPOSITHOCTHBIA XapakTep CIydalHbIX COObITHH. OIHOBPEMEHHO
¢ pacmupenreM cep MpUMEHEHUsT MAaTEMATHKH B COBPEMEHHOM
obmiecTBe BcE 0Oojee BaKHBIM CTAHOBUTCS MaTEeMaTHYECKHIA
CTHWJIb  MBIIUICHHUS, TPOSBISIONUICS B ONpeneiIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mpolecce u3yueHHs MaTeMaTUKH B
apceHaq  Opu€MOB M METOJOB  MBILUICHHS  4YelloBeKa
€CTECTBEHHBIM O00pPa30M BKIIOYAIOTCS HMHIYKUUS U ACAYKIIHS,
0000111eHre 1 KOHKpPETH3aIus, aHaJIl3 U CUHTE3, Kiaccuduxarus



U cucremaTuzauus, alOctparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUEHUH, npaBuia ux
KOHCTPYUPOBaHMsI ~ PAcKpbIBAlOT ~ MEXAaHU3M  JIOTMUYECKHUX
MOCTPOCHHIA, CTIOCOOCTBYIOT BBIPaOOTKE YMEHHS (POPMYyITHUPOBATH,
00OCHOBBIBATh M JIOKA3bIBATh CYXKICHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTMYECKOE MBbIIIeHHe. MareMaTHKe MNpUHAIICKUT Beayllas
poiab B (OpPMUPOBAHMM  QJITOPUTMHUYECKOH  KOMIIOHEHTBI
MBILIUICHUS] U BOCIUTAHUM YMEHMH JE€HCTBOBATH IO 3a/JaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE W KOHCTPYHPOBATH
HOBble. B mpormecce pemeHuss 3aaad — OCHOBHOM ydeOHOMH
JESTEPHOCTH Ha YPOKaX MaTEeMaTUKU — Pa3BUBAIOTCS TBOpUYECKast
U NIPUKJIAJHAS CTOPOHBI MbllIUIeHUs. OOyueHne MaTeMaTHKe JaéT
BO3MOXHOCTb ~ pa3BMBaTb Yy  OOy4YaloOLMXCA  TOYHYIO,
palMoHaIbHYI0O M HH(OPMATHUBHYIO peyb, YMEHHE OTOUpaTh
HaunOoJee MOAXOAIINE SI3bIKOBbIE, CUMBOJIMUYECKHUE, rpaduuecKue
CpeaCTBa ISl BBIP@KEHHUS CYXIEHHH U HarsIHOTO UX
npencrasiaeHus. Heo6XoauMbIM KOMIIOHEHTOM 00ILEeH KyJIbTYpbl
B COBPEMEHHOM TOJKOBaHHM SBJISETCS 0O0IIee 3HAKOMCTBO C
METOAaMH TIO3HAHUSI JICHCTBHUTEIBHOCTH, TIPEICTABICHUE O
npeaMeTe M METOJe MaTeMaTUKH, €ro OTIMYUS OT METO/0B
€CTeCTBEHHBIX M TyMaHUTApHBIX HayK, OO0 OCOOEHHOCTSX
IPUMEHEHHS MaTeMaTHKH Uil PEIIEHUs] HAyYHbIX M IPUKJIAJIHBIX
3amady. TakuMm oOpazoMm, mMaTemMaTuyeckoe 00pa3oBaHHE BHOCHUT
CBOW BKIaA B (opMHpOBaHHE OOIIEH KyJIbTyphl 4eJIOBEKa.
N3yuenue MaTeMaTUKU CHOCOOCTBYeET ACTETUUECKOMY
BOCIIUTAaHUIO YEJIOBEKAa, IMOHMMAHUIO KpacoTbl M H3SIIECTBA
MaTeMaTUYECKUX PAaCCYKICHHUH, BOCHPHUATHIO T'€OMETPHUUYECKUX
dopM, YCBOEGHHIO MJeH cUMMeETpuH. [IpropuTeTHBIMM LeIIMu
oOyuenns martematuke B 10-11 kimaccax Ha 06a30BOM ypoOBHE
ABISAIOTCS:  (OPMUPOBAHME ILEHTPAJIBHBIX  MaTeMaTHUECKUX
NOHATUM  (YuClo,  BENMYMHA, TreoMeTpuyeckas  Qurypa,
MEepeMEHHas,  BEPOSATHOCTb,  (PYHKIUA), OOECIEeYNBAIOIINX
NPEEMCTBEHHOCTb W NEPCHEKTHBHOCTh ~ MaTEMaTHYECKOTO
oOpa3oBaHUsl OOYYAIOINIUXCS; IOABEJACHUE OOYYAOIIUXCS Ha
JOCTYITHOM Ul HUX YPOBHE K OCO3HAaHMIO B3aUMOCBS3H



MaTEeMAaTHKU U OKPY’KAIOIIEr0 MUpa, IOHUMAaHUE MAaTEMAaTUKU KaK
4acTH o0mieit KYJIBbTYpbI YeJI0BEUECTRA; pa3BUTHE
MHTEJJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroluxcs,
MO3HABATEJIbHOM  aKTHMBHOCTH, HCCIIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBILUICHUSI, UHTEpeca K M3YUYCHUIO MATEMATHKH;
dbopMupoBanue (bYHKIIMOHATBHON MaTeMaTHUYECKOU
IPAMOTHOCTHU: YMEHHUSI PaCliO3HAaBATh MATEMATUUECKHUE aCTIEKThI B
peanbHBIX JKU3HEHHBIX CHUTyalUsX WU NPU HU3YYEHUH JPYrUX
y4eOHBIX  TMPEIMETOB, NpOSIBJICHUSI ~ 3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (hOPMyTUPOBATh MX Ha S3BIKE MAaTEMATHKU W
CO3/1aBaTh MaTeMaTUYECKUE MOJENIH, IPUMEHATb OCBOCHHBIN
MaTeMaTMYeCKUi  ammapar Uil pelIeHus PaKTUKO-
OpPUEHTHPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH M OLICHUBATH
MOJTy4eHHbIC pPe3ynbTaThl. OCHOBHBIMU JIMHUSIMUA COJIEPKAHUS
marematuku B 10-11 kmaccax sBastores:  «Yucna wu
BBIUKCICHUS», «Anrebpa» («Anredpanyeckue BBIPAKEHUSY,
«YpaBHeHusT U HepaBeHCTBa»), «Hawama wmaTemaTuyeckoro
aHanuza», «l'eomerpusi» («I'eomerpuueckue @UIypbl U HX
CBONCTBaY, «M3mepenue reOMETPUUYECKUX BEJIUYUH),
«BeposiTHOCT M cTaTUCTHKa». JlaHHBIE JHMHUM Pa3BUBAKOTCS
napajyieNbHO, KaX/1ass B COOTBETCTBUM C COOCTBEHHOU JIOTHKOA,
O/IHAKO HE HE3aBHUCUMO OJHA OT JIPYroil, a B TECHOM KOHTAaKTe U
B3auMojeiicTBuu. Kpome 3Toro, mx oOBEAMHSCT JOTHYeCKas
COCTaBJISIIOIIAsl, TPAJULIMOHHO TIPHUCYIlAas MaTeMaTUKe U
MIPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKHUE KYPChI U COJIepKATEIbHbIC
muaun.  ChopmynupoBanHoe B DPI'OC COO TtpeboBaHue
«BJIAJICHUE METOAAMH JI0KA3aTEeNbCTB, AJTOPUTMAMH PELICHUS
3aa4, yMeHHe (QOpMYyIUPOBaTh ONpPEIEICHUsS, AaKCHOMBI H
TEOpPEMBbl,  TPUMEHATH WX, MPOBOJAUTH  JOKa3aTeJIbHBIC
pacCyXJeHus B XOJ€ pEeUIeHUs 3aJau» OTHOCUTCS KO BCEM
yueOHBIM KypcaMm, a (opMHpOBaHUE JIOTUYECKUX YMEHHM
pacnpenensercs Mo BceM rojgaM oOydeHUs Ha YPOBHE CPEIHEro
obmero oOpazoBanmsi. B cootrBerctBum ¢ ®I'OC COO
MaTeMaTHKa SBJSETCS OOsA3aTENbHBIM MPEAMETOM Ha JIaHHOM
ypoBHe  oOpa3oBanus. llporpammoii 1Mo  MaTemaTHKe



npeaycMaTpuBaeTCs U3yueHHE yueOHOTO npeamera
«Martematuka» B paMKax TpEX y4eOHBIX KypcoB: «AnrebOpa u
Havasia MaTeMaTHIECKOTO aHaIN3ay, «Ceometpusi»,
«BeposiTHOCTE ¥ cTaTHCTUKa». DOPMHPOBAHUE JIOTHUYECKHX
YMEHHUH OCYHIECTBISIETCA Ha MPOTSHKEHUU BCEX JIET OOy4eHUs Ha
YpOBHE CpenHero ooOimero oOpa3oBaHHs, a SJIEMEHTHI JIOTMKH
BKIIIOYAIOTCS. B COJIEPYKAHHE BCEX HA3BaHHBIX BBIINIC YYCOHBIX
KYpCOB.

OO01iee 4KMCIO YacoB, PEKOMEHJOBAHHBIX JUISI HM3YyYEHHS
MaTeMaTuku Ha Oa3oBoMm ypoBHe — 340 wuaca: B 10 kiacce
(6a3oBbIit ypoBeHnb) — 170 gacoB (5 yacoB B Heaento), B 11 kinacce
— 170 gacoB (6 4acoB B HEZIEIIO).

OOmee YUCIIO YacoB, PEKOMEHIOBAHHBIX [UISI WM3YYCHUS
MaTeMaTUKHU Ha yriryOJeHHOM ypoBHE — 442 yacoB: B 10 kmacce —
238 vacoB (7 4acoB B Hezento), B 11 kmacce — 204 yacoB (6 yacoB
B HEJIEJIO).



IINIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

B pesymbrare wu3ydyeHHs MaTeMaTUKd Ha YpOBHE
cpenHero oOmero oOpa3oBaHuWsl y oOOydaromerocss OyayT
c(hOpMHPOBAHBI CIICAYIONTUE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpamaaHcKoro BoCHUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH 00YYarOIIErocs
KaK aKTUBHOTO M OTBETCTBCHHOTO WICHA POCCUICKOr0 OOIIECTBa,
NPECTaBICHHE O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
pa3M4YHBIX  CTPYKTYp, SBJICHHUH, MPOUEAYP T'PaXKITaHCKOTO
obmectBa  (BBIOOPHI, OMpPOCBI W JIPyroe), yMEHHUE
B3aUMOJICHCTBOBATh ~ C  COIHUAJIBHBIMH  HHCTUTYTAMH B
COOTBETCTBUH C UX QYHKIUSIMHU U Ha3HAYCHUEM;

2) MNAaTPUOTUYIECCKOI'0 BOCIIUTAHUS

c(hopMUPOBAHHOCTH pOCCHUICKON rpa)xaIaHCKOM
UJICHTUYHOCTH, YBXKEHUSA K TMPOIUIOMY U HACTOAILIEMY
pOCCUNCKOMN MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHHE K

JOCTIDKEHUSIM ~ POCCUHMCKHMX ~ MaTéMaTHMKOB U POCCHICKON
MaTeMaTUYeCKOM INKOJbI, HCIOJIb30BAaHUE 3TUX JIOCTHXKEHUH B
JpYrux HayKax, TEXHOJIOTHAX, chepax SIKOHOMUKHY;

3) 1yX0BHO-HPAaBCTBEHHOI0 BOCTIHTAHMS:

OCO3HaHUE JOYXOBHBIX IIEHHOCTEM POCCUHCKOr0 Hapoja,
c(OPMHPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO
IIOBCACHUA, CBA3aHHOI'O C MPAKTUYCCKUM  [IPUMCHCHUCM
JNOCTHXKEHUM HAyKM U JeATENbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTOBKJIA/Ia B TIOCTPOCHUE YCTOWYMBOIO OYIYIIETO;

4) rcTeTHyecKoro BOCHUTAHMUS:

OCTETUYCCKOC OTHOHNICHHUEC K MHUPY, BKIOYad OICTCTUKY
MaTeMaTUYECKHX —3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ad,
peleHnii, pPacCyKICHHUH, BOCIPHUMYHUBOCTHK MaTEMaTHYECKAM
ACIICKTaM pa3JINYHbIX BUAOB UCKYCCTBA,

5) ¢pusuueckoro BocnuTaAHUSN:
c(OpPMUPOBAHHOCTh YMEHHsSI TMPUMEHITh MaTeMaTHUYECKHe
3HaHMS B HHTEpEcax 3J0pOBOro MU 0O€30MacHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0pPOBBIO (310pOBOE



NUTaHue, COaTaHCUPOBAHHBIM pEXUM 3aHATUH MW OTAbIXA,
perynspHas dusnueckas AKTUBHOCTH), ¢busnyeckoe
COBEPILEHCTBOBAHUE NPU 3aHATUAX CIIOPTHBHO-03OPOBUTEIBHOM
JeSITeTbHOCTBIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTb K TPYAY, OCO3HAaHHE ILIEHHOCTH TPYIOIIOOHS,
WHTEpEC K  pa3iuyHbiM  cdepam npodeccruoHaIBHOM
eI TEIIbHOCTH, CBSI3aHHBIM c MaTeMaTUKOMN 5 eé
MPWIOKEHUSMH, YMEHHE COBepIIaTh  OCO3HAHHBI  BHIOOD
Oymymieit nmpodeccun W pealn30BBIBATH  COOCTBEHHBIE
KU3HEHHBIC  TUIAHBI,  TOTOBHOCTh W  CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0O0pa3oBaHHI0O M  CcamMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEU KM3HHU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B
perieHnn MPAKTHYECKHUX 3amaq MaTeMaTHIeCKOU
HaIPaBJICHHOCTH,

7) 3K0J0rH4YeCcKOro BOCHUTAHHUS:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpPbI, MOHUMaHHUE
BIIMSHUSI COLMAIIBHO- SKOHOMUYECKHMX IPOLECCOB HA COCTOSHHE
OPUPOAHON M COLMANBbHOM Cpeapl, OCO3HaHHWE TJI00aTBLHOIO
XapakTepa SKOJIOIMUECKUX MTPOo0JIeM, OPUEHTALUsl Ha IPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM Ui peleHus 3aaad B 00JacTu
OKpPYXKAaloIIEeH cpelpl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJIEICTBUH JIJIs1 OKPY’KAOIIEH CPEJIbI;

8) menHoCTH HAYYHOIO MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YypPOBHIO pAa3BUTHS HAyKH U OOIIECTBEHHOM
MPaKTUKW, TOHUMaHWE MaTeMaTH4YeCKOoW Hayku Kak cdepbl
YeJI0BEUECKOU EATEeNIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUMMOCTH
IJId Pa3sBUTHUA LUBUIIN3AalHUU, OBJIAACHHUC A3BIKOM MAaTCMATHKU
U MaTEeMaTUYECKOM KYJIbTYpOM KaK  CpEICTBOM  IO3HAHHUS
Mupa, TOTOBHOCTH OCYILECTBIIATH MIPOEKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare OCBOEHUs NpPOrpaMMmbl II0 MAaT€MaTHKE Ha



YPOBHE OCHOBHOT'O 00IIero oopa3zoBanus y oOydaromerocs OymayT

c(hOpMHUPOBAHbI MeTarnpeIMeTHbIe pE3yNbTaThl,
XapaKTepU3yroIuecs OBJIaJICHUEM YHHUBEPCAIbHBIMU
M03HABATEIbHBIMU JIEHCTBUSIMU, YHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMU NEHCTBUSIMU u YHUBEPCATbHBIMU

PETYIATUBHBIMU HeﬁCTBHHMH.
Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIE y‘leﬁl—[ble aeiicTBUSA

Ba3oBble Jornyeckue aeiicTBus:

BBISIBISITh W XapaKTEPHU30BaTh CYHNICCTBEHHBIC NPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TIOHSATHHA, OTHOIICHUH MEKIY
HOHSTHSIMH, ¢bopmynupoBaTh OTIpe/IeTICHUs TIOHATHH,
yCTAHABJIMBATh CYIIECTBCHHBIM  TPU3HAK  KJIACCU(DHUKAIIHH,
OCHOBaHMs  JAisi  OOOOIIEHWS U CpaBHEHMS, KPUTEPUU
MIPOBOIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTH U MPeoOpPa3OBHIBATH

CYXIICHUS: YTBEpAMTEIBHbIC W OTPHUIATEIBHBIC, CIUHHYHBIC,
YacTHBIC ¥ OOIINE, YCIOBHBIE;
BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H H
MIPOTUBOPEYUS B ¢bakrax, JTAHHBIX, HAOJIIOICHUSX u
YTBEPXKICHHSX, npeasarath KPUTEPHUHU JUISL BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUH;

JienaTh BBIBOABI C HCIOJB30BAaHHEM 3aKOHOB JIOTHKH,
JeTyKTUBHBIX W WHIIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUSHUN
10 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSTEIIBHO JI0Ka3aTeIbCTBA
MaTeMaTUYEeCKUX YTBEPXKACHUH (NMpsIMbIE W OT MPOTHBHOTO),
BBICTpauBaTh  ApryMEHTallUl0, TMPUBOAUTH  TPUMEPHl |
KOHTPIIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIC CYXKICHUS W
BBIBOJIBI;

BBIOMPATh CTIOCOO pelIeHus] Y9eOHOW 3a1aun (CpaBHUBATH
HECKOJIbKO ~ BAapHAHTOB  peEIICHUs, BBIOMpaTh  Haumbosee
HNOJIXOAAIMA ¢ Y46TOM  CaMOCTOSITENIbHO  BBIICJICHHBIX
KpUTEPUEB).

ba3oBble HcciienoBaTeIbCKUE IEHCTBUA.
HCIIOJIB30BAaTh BOIIPOCHI KakKk



HCCIIEA0BATEIILCKUNA HHCTPYMEHT
MO3HAHUS,
(hopMynrupoBaTh BONPOCHL, (HUKCUPYIOIIKME MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBAaTBUCKOMOE U JaHHOE, (POPMUPOBATH
TUIOTE3Y, apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;[TPOBOIUT
CaMOCTOSITEIIEHO CINITAHUPOBAHHBIA ~ JKCIICPUMEHT,
UCCIIeIOBaHUE 110 YCTAaHOBIIEHHIO OCOOEHHOCTEN
MaTEMaTU4YCCKOI O O6T)€KT3, SABJICHUSA, ITPOLIECCA, BEIABICHUIO
3aBUCUMOCTEN MEXKIy O0BEKTaMH, SIBICHUSIMHU, IPOIECCAMMU;
CaMOCTOSITENBHO (POpMYyIHpPOBATH 000OIIICHUS U BHIBOIBI
IO pe3yJIbTaTaM MPOBEASHHOTO HAOIIOICHUS, HCCIICTOBAHNS,
OLICHUBAThH JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHHI;
MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE
BBIJIBUT'aThb MPCATIOIOKCHHA O €I'0 Pa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ nndopmanueii:

BBISIBJISITD neUIUTHI UH(pOpMaLINY, JTaHHBIX,
HEOOXOAMMBIX JIJIsl OTBETA Ha BOIPOCH JJISl PELLICHUs 3a/auu;

BBIOMpaTh HMHPOPMALMIO M3 HUCTOYHHUKOB PA3IUYHBIX
TUIIOB, aHAJIIM3UPOBATh, CUCTEMATU3UPOBATh U NHTEPIPETUPOBATH
MHPOPMAIIHIO PA3IMYHBIX BUAOB U (OpM MpeCTaBICHUS;
CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEJICTABIATh €€ B PAa3IUUHBIX
(opmax, HIUTIOCTPUPOBATH TPAPHUECKH;

OLICHUBATh HAIEKHOCTh MHPOPMALIUHU 110 CAMOCTOSITETIHHO

c(hOopMyITHUPOBaHHBIM KpUTEPUSIM, chopMyITUpPOBaHHBIM
CaMOCTOSTEILHO.

KoMmmyHnkaTuBHbIE YHHBepcaJbHbIe yueOHbIe
NeHCTBUA:

BOCIIPUHUMATh M (OpPMYJIMPOBATh  CYXICHHS B
COOTBETCTBUM C YCJIOBHMSAMHU M LENISIMU OOLIEHMS, SCHO, TOYHO,
IPAMOTHO BBIPAKAaTh CBOK TOUKY 3PEHMS B YCTHBIX UIIMCbMEHHBIX
TEKCTaX, JaBaTb IIOACHEHHMA [0 XOJIy pelIeHus 3aJauu,
KOMMEHTHPOBATH II0Jy4YE€HHBIN PE3YJIbTAT;

B XoJe OOCYXJEHHUs 3a/laBaTh BONPOCHI IO CYILECTBY
o0cyxaeMoil TeMbl, IPOOJIEMBbI, peIaeMoi 3a7a4uH, BHICKa3bIBATh
UJEU, HALICJICHHBIE Ha IIOMCK pPELICHUSA, CONOCTaBIATH CBOU
CYKIEHHUA C CYXKICHUAMM [JpYyruX YYacTHUKOB JHaJIora,



OoOHapy>XKUBaTh pa3jinyde M CXOJCTBO IMO3UIMHA, B KOPPEKTHOH
¢bopme popMyTHpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

IIPEACTAaBIIATh pe3ynbTaThl peuieHus 3a/a4H,
OKCIIEPUMEHTA,  UCCIIEJOBaHMs, IPOEKTa,  CaMOCTOSTEIBHO
BBIOMpATh (OpPMAT BBICTYIJICHUS C Y4ETOM 3a7ay MpEe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe JeiCTBHA
Camoopranu3anus:

COCTaBJIATH IUJIaH, AJITOPUTM pEIICHUS 3aJa4yH, BBIOMPAThH
croco0 pereHus ¢ y4€TOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHUPOBAaTbh M KOPPEKTUPOBATH BapHUaHTHI
peleHuit ¢ y4éToM HOBOW MH(OpMALINH.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

BJIaJIETh HAaBBIKAMHU TIO3HABATENBHON peIeKCHH Kak
OCO3HAHMS COBEPIIACMBIXACHCTBII M MBICIUTEIBHBIX MPOIECCOB,
WX  pe3ylbTaToB,  BIAAETh  CcmocobaMu  CaMOMPOBEPKH,
CaMOKOHTPOJIS TIpoLiecca M pe3ysIbTaTa PEeIeHHs MaTeMaTHIeCKON
3a/a4uu;

MPeIBUIIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HHUKHYTH MpHU
pelIeHny 3a/Jayd, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOSITENBCTB, [aHHBIX, HAWICHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa eI W  YCJIOBUSM,
OOBSCHAT,  TPUYUHBI  JOCTIDKEHUS WM HEJAOCTHKCHUS
pPE3yIbTAaTOB NEATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eSITEIBHOCTD:

MMOHMMATh W HWCIOJH30BaTh MPEUMYINECTBA KOMaHIHOW U
WHAMBHUYaJIbHOM paboThl MpU pemieHuH y4eOHBIX —3ajad,
MPUHUMATh 1€7h COBMECTHOM JESATENbHOCTH, IJIaHUPOBATh
OpraHU3aIMI0 COBMECTHON paboOTHI, pacmpeaesisiTh BHUIBI padoT,
JIOTOBapUBAThCA, OOCYXKIaTh TMPOLECC U pe3yabTaT paboThl,
0000111aTh MHEHUSIHECKOIBKUX JIIONEH;

y4yacTBOBaTbh B IPYIIOBBIX dopmax pabdoThI
(oOcyxnenusi, OOMEH MHEHUH,

«MO3TOBBIE ITYPMBD» U UHBIE), BBITIOIHITH CBOIO YaCTh PA0OTHI U



KOOPAMHHUPOBATh CBOM JEHCTBUS C APYTUMHU WIEHAMU KOMAaHJBbI,
OLICHMBATh KAyeCTBO CBOEro BKJIaJa B OOIIMH NPOAYKT IO
KpUTEpUsM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU B3aUMOJCHCTBHS.
PABOYAS ITPOTPAMMA 11O YYEBHOMY NIPEJIMETY
«AJITEBPA 1 HAYAJIA MATEMATHYECKOT' O
AHAJIN3 A,
10 - 11 KJIACCBHBI, BA30OBbIi1 YPOBEHb
HHOACHHUTEJIbHAA 3AITHCKA
Kypc «AnreOpa n Hayana MaTeMaTHUYECKOTO aHAIM3a» SIBIISETCA
OJTHUM M3 Hambojiee 3HAYMMBIX B MPOrpaMMe CTaplIeil MIKOJIBI,
IOCKOJIBKY, = C  OJHOM  CTOpOHBI, OH  OOecrneyuBaeT

MHCTPYMEHTAJIbHYI0O 0a3y /il U3Yy4eHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, @ C IPYTrOil CTOPOHBL, (POPMHUPYET JTOTUUECKOE U
aOCTpaKTHOE MBIIUICHUE yYalluXCs Ha YpPOBHE, HEOOXOIMMOM
JUISL OCBOEHUS KypcOB MH()OPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTH. B paMmkax JaHHOrO Kypca ydalluecsl OBJIaJI€BAIOT
YHUBEPCAJIbHBIM  SI3BIKOM  COBPEMEHHON  HayKH, KOTOpas
dbopMyIUpyeT CBOU JOCTHXKECHHS B MaTeMaTH4eckol dopme.
Kypc anredpsl 1 Havyan MaTeMaTHYECKOI'O aHajIM3a 3aKiaJbIBacT
OCHOBY [UIsl YCHEIIHOT'O OBJAJEHUs 3aKOHaMU (PU3MKH, XUMHH,
OMOJIOTUM, TOHHMAaHHUS OCHOBHBIX TEHICHIMH HSKOHOMUKH U
OOILIIECTBEHHONW  KHM3HU, TO3BOJSET  OPUEHTUPOBATHCA B
COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEJHEBHOM XHM3HHU. B TOxe
BpeMs OBJQJCHHE aOCTPaKTHBIMM U JIOTHYECKU CTPOrMMHU
MaTEMaTUYECKMMH KOHCTPYKLUSAMHU Pa3BUBAET YMEHUE HAXOIUTH
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEPKACHMUS,
HCIIOJIb30BaTh 0000IIEHNE M KOHKpPETU3allnio, abCTparupoBaHue
U aHAJIOTHUI0, POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBILIUICHUE.
B xone u3yyenus anreOpsl 1 Hadyaja MaTEMaTHUECKOr0 aHalu3a B
CTaplieil IIKOJE Yy4Yalluecs MOJIy4alOT HOBBIA OMBIT PEIICHUS
MPUKIIaTHBIX 3azad, CaMOCTOSITENILHOTO MIOCTPOCHHUS
MaTeMaTHYECKUX MoJeIIen peaJIbHBIX CUTYyal i u
UHTEPIPETALIMA  TOJIYYEHHBIX  PEIICHUH, 3HAKOMSATCS  C
puMepaMu MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,



HAayKe€ M B MCKYCCTBE, C BBIJAIOIIMMUCI MAaTeMAaTHUYECKUMU
OTKPBITHSIMH M UX aBTopamu. Kypc oOnamaer 3HaYMTENbHBIM
BOCIHUTATEIbHBIM MTOTEHLIMAJIOM, KOTOPBIH peanu3yercs Kak yepes
y4eOHBI ~ Marepwall,  CHOCOOCTBYIOIIMH  (hOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PCHHSI, TaK U dYepe3 crnenuduky ydeOHOU
NESATETBHOCTH, TPeOYIOLIeH CaMOCTOSATEIBHOCTH, aKKYpPaTHOCTH,
MPOJOKUTEILHON KOHIIEHTPAIlM BHUMAHUS U OTBETCTBEHHOCTHU
3a TOJY4YEHHBIM pe3ynbTaT. B OCHOBE MeETOAWKH OO0y4YeHUS
anrebpe W HayaJlaM MaTE€MaTU4YEeCKOro  aHaliu3a  JICXKUT
NeATENbHOCTHBIA ~ mpuHIUN  oOyueHus. CTpykTypa Kypca
«AnreOpa W Hayajga MATEeMATHYECKOTO aHAIM3a» BKIIOYAET
clenymolue coiepKaTellbHO-MeToAnYeckue nuHuM: «Yucna u
BblunciaeHus», «DyHKUMM W rpaduku», «YpaBHEHUA U
HEPABEHCTBAY, «Hayana MaTeMaTHU4ECKOIro aHaJIM3ay,
«MHoOXkecTBa U JIOrMKa». Bce OCHOBHBIE COJEpIKATEIbHO-
METOAMYECKUE JIMHUM M3Yy4aloTCsl Ha MPOTSKEHUU JBYX JIET
0o0ydeHHusl B CTapuIeil 1IKOJe, €CTECTBEHHO JOTOIHSS IpYT Apyra
W TIOCTENIEHHO HACHIIAsCh HOBBIMH TEMaMH U pa3JielaMHu.
JlaHHBII KypC SIBISIETCS MHTETPATUBHBIM, TTOCKOJIBKY OOBEIUHSAET
B cebe cojepkaHHe HECKOJbKUX MATEeMATHUYECKHUX IUCHHUTUINH:
anrebpa, TPUTOHOMETPHUS, MATEeMATHUYECKUU aHaIWU3, TEopus
MHOecTB M 1p. [lo Mepe Toro xak yuampecs OBJIaJI€BalOT BCE
O0ojlee  MMPOKMM  MAaTEMAaTHUYECKHUM  amnmaparoM, Yy  HHX
MOCJIeIOBATEIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MATEMAaTUYECKYI0O MOJIeJIb  peallbHOM  CUTYyalluH,
MPUMEHSTh 3HaHUWsS, MOJYYeHHbIE B Kypce «Anredpa W Hayana
MaTEMaTHYECKOr0 aHallu3a», JMJid pEIIeHUS CaMOCTOSITENbHO
chopmMynupoBaHHOW  MaTeMaTHYECKOM  3amayd, a  3aTeM
WHTEPIPETUPOBATh TMOJTYy4YeHHBbIN pe3ynbrar. ConaepxaTeabHO-
MeToAaudeckass JuHUS «Yucia W BBIUMCIEHHUS» 3aBEpLIAET
dbopMUpOBaHHE HABBIKOB HUCIOJIB30BAaHUSl  JICHCTBUTEIBHBIX
gucen, KOTopoe ObUIO Ha4YaTo B OCHOBHOHM Mmikoje. B crapmieit
IIKOJIe 0c000€ BHUMAaHHE yaenseTcs (POpMUPOBAHHIO MPOYHBIX
BBIYHMCIIUTEIIbHBIX HABBIKOB, BKIIFOUAIOIINX B CE€0S MCIIOJIH30BAHUE
pa3nuYHbIX (HOpM 3amucH JEUCTBUTENLHOTO 4YHCa, YMEHHE



palMOHAIbHO BBINOJIHATH ACHCTBUS C HUMM, J€1aTh NPUKUIKY,
olleHuBaTh pe3ynbraT. OOydaromyecs MOIY4alOT HABBIKU
MPUOJIMKEHHBIX BBIUMCICHUHN, BRITIOJIHEHUS JIEHCTBUN C YUCIIaMH,
3allMCAaHHBIMH B CTaHAApPTHOM  QopMe,  HUCIOIB30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLEHUBAHUS YHMCIOBBIX BBIPAXKECHU.
JIuansa  «YpaBHEeHuUST M HEPABEHCTBA»  pealu3yercs Ha
HOPOTSDKEHUM BCEro OOy4eHHs B CTapIleil MIKoje, IMOCKOJIbKY B
KOKIOM  pas3iene  IMpOorpaMMbl  MPEIYCMOTPEHO  pELICHHE
COOTBETCTBYIOILIUX 3az1ay. OOyuatommecs OBJIaJICBAIOT
pa3sIMYHBIMM  METOAAMH pEUIeHMs] LEJbIX, pPalUOHAIBHBIX,
UppallMOHANIBHBIX,  IIOKA3aTEeNIbHBIX,  JIOTapU(PMUYECKHX U
TPUTOHOMETPUYECKUX YpPaBHEHUI, HEPAaBEHCTB U HMX CHUCTEM.
ITomyuyeHHble yMEHHS HCIOJNB3YIOTCS IPU  HMCCIECJOBAHUH
GYHKIMI € MOMOIIBIO TMPOU3BOJHOM, PEUIEHUM MPUKIaJIHBIX
3aJad M 3a7a4 Ha HaXOXKICHHE HAWOONBLIMX M HAMMEHBIINX
3HaYeHu# QyHKuMU. JlaHHas coleprkaTenbHas JTUHHUS BKIIOYAET B
ceba Takke (QOpMHpPOBaHHME YMEHMH BBINONHATH PACUYETHI IO
dbopmynam, npeoOpa3oBaHUs ENBIX, paloHaIbHBIX,
MPPALMOHAIIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKxKe
BBIpOXEHUH, coaepKalMx cTeneHu M jorapudmel. braromaps
U3Y4YEHHUIO anredpanyecKkoro MaTepuaia IIPOUCXOIUT
JaJibHelIee pa3BUTHE AJTOPUTMUYECKOT0 U aOCTPaKTHOIO
MBILUICHHUST y4YaIlMXcs, (QOPMHUPYIOTCS HAaBBIKH J€AYKTUBHBIX
paccyXJIeHuH, paboThI c CHUMBOJIbHBIMU bopmamu,
IIPEACTABICHUS. 3aKOHOMEPHOCTEHM M 3aBUCHUMOCTEH B BHJE
paBeHCTB M HepaBeHCTB. AunreOpa mnpeanaraeT 3((eKTUBHbIC
MHCTPYMEHTBI I PEIICHUS IPAKTUYECKMX U €CTECTBEHHO-
Hay4yHBIX 3aJa4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH
Kak sa3blka Hayku. Conep)kKaTeabHO-METOAUYECKass  JIMHMS
«OyHKIMU W TpauKH» TECHO TMeperieTaeTcsi ¢ JPYyrUMH
JUHUSAMH  Kypca, IIOCKOJIbBKY B KaKOM-TO CMBbICIE 3a1aéT
IIOCJIEJ0BATEILHOCTD U3y4YEHUs MaTepuaa. N3yuenue
CTEIIEHHOM, II0Ka3aTEIbHOM, JorapupmMuuecKon 51
TPUTOHOMETPUYECKUX (YHKIHMA, WX CBOWCTB M TpaguKoOB,
UCTOJb30BaHUEe (YyHKIMHA A0 pemeHus 3agad U3  JIpYTrux



y4eOHBIX NPEIMETOB M PEaJbHOI KU3HM TECHO CBS3aHO Kak C
MaTeMaTUYEeCKUM aHaJM30M, TaK M C pEIIEHUEM YpaBHEHMH U
HepaBeHCTB. Ilpm oSTOM  OomnbIIOe BHUMAaHHWE — YyAEISETCS
(GOpMHUPOBAHUIO YMEHHS BBIpAXKaTh (POPMYIaMH 3aBHCHMOCTH
MEXIy pPa3IWYHBIMH BEIUYMHAMH, HCCIIEJOBATh TOIY4YCHHBIC
¢byHkumu,  cTpouth  uUX  rpaduku.  Marepuan  3TOH
COJICp)KAaTeNIbHOM JIMHUM HAlleJIeH Ha pPa3BUTHE YMEHUH W
HABBIKOB, IO3BOJIAIONIMX  BBIPAXaThb 3aBUCHMOCTH  MEXIY
BEJIMYMHAMU B PA3JIMYHON (hOopMe: aHATUTUIECKOH, TpadruecKoi
u cioBecHOl. Ero wu3ydeHume CmocOoOCTBYeT  pa3BUTHIO
AITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKpETH3aIlMH, HCIIONB30BaHuI0 aHajoruil. CozeprkaTenbHas
muaus  «Hawama  MaTeMaTHuYecKoro — aHaim3a» — MO3BOJISET
CYHIECTBEHHO PpACHIMPUTH KPYr KaK MaTeMaTHYEeCKHX, TaK H
NPUKIAJHBIX 3a/1a4, JOCTYIHBIX OOYYaloIUMCs, y KOTOPBIX
MOSABISETCST BO3MOXHOCTh HCCIENOBaTb MU CTPOUTH TIpaduKu
(GyHKIMH, ONpeAessTh UX HAanOOIbIINE M HANMEHBIINE 3HAYCHHS,
BBIYHUCIIATH TUIOMAAN QUTYP U 00BEMBI TEIl, HAXOIUTh CKOPOCTH U
yCcKopeHHs — mporeccoB. JlaHHas  comepkaTelbHAs  JIMHUSA
OTKpBIBAE€T HOBBIE BO3MOXKHOCTH MOCTPOCHHS MaTeMaTHYECKHX
MoJeNeld  peanbHBIX CHUTyallMd, HaXOXKICHUS  HaMITy4Ilero
peuieHus B NPUKITAIHBIX, B TOM qucie
COIIMATIbHO3KOHOMHYECKHX, 3afadax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTH4IeCKOro aHaIM3a CIIOCOOCTBYET Pa3BUTHUIO
abCTpakTHOro,  (POPMATBHO-IOTHUECKOTO M KPEAaTHBHOTO
MBILIIEHUS], (POPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTMKd B HayKe, TEXHHKE U HCKYCCTBE.
OOyuwaromyiecss  y3HaIOT O  BBLAAIONIMXCS — pe3yJbTaTax,
MOJYYCHHBIX B XOJ€ Pa3BUTUS MAaTEeMaTHKH KaK HAayKd, M HX
aBTopax. CoaepxaTeabHO-MeToIn4ecKas JTuHUA «MHOXecTBa U
JIOTHKa» B OCHOBHOM IIOCBSIILIEHA 3JIEMEHTaM TEOPUU MHOXECTB.
TeopeTnKo-MHOKECTBEHHBIE MPE/CTABICHHS MPOHU3BIBAIOT BECh
KypC WIKOJBHOH MaTeMaTHKH ¥ Tpe[JiaraloT  Hambosee
YHHUBEPCAIBHBIN S3bIK, O0BETUHSIOMINN BCE Pa3/IeIbl MATEMATHKH
U e€¢ NPWIOKEHUH, OHM CBA3BIBAIOT pa3Hble MaTeMaTHYECKHE



JUCHMIUIMHBL B eauHoe 1enoe. IlosToMy BaXkHO JaTh
BO3MOYKHOCTh IIKOJIbHUKY MOHMUMATh TEOPETUKOMHOXECTBEHHBIN
A3bIK COBPEMEHHOH MaTeMaTHKHd W MCIIOJIb30BaTh €ro Juis
BBIPDOKEHHSI CBOMX MbIciell. B kypce «Anredpa u Havana
MaTEeMaTHYeCKOTO aHalIM3a» MPHCYTCTBYIOT TAaKXXE OCHOBBI
MaTeMaTU4YEeCKOTO  MOJAETUPOBAHMSA,  KOTOpblEe  IMPHU3BaHbI
chopMupOBaTh HaBBIKM TOCTPOCHHUS  MOJENEH  peanbHbIX
CUTyallui, UCCIIEIOBaHUS ATHX MOJENieH C MOMOUIbIO armapara
anreOppl W MaTeMaTHYeCKOro aHajuu3a U HWHTEPIpEeTaluu
MOJIYYeHHBIX pe3yabTaToB. Takue 3aaHusl BIUICTEHBI B KaXKIbIH
U3 pa3/esoB IMpOrpamMMbl, IOCKOJBKY BECh MaTepuall Kypca
IIMPOKO HCIIONIb3YeTCsl A pelIeHUs MpUKIaAHbIX 3anad. [Ipu
pELICHUN PeaNbHBIX MPAKTUYECKUX 3aJad yyalluecs pa3BUBAIOT
HAOJIOAATEIbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HCIIONIB30BaTh AHAIOTHIO, O0000IIaTh W
KOHKpPETU3UpoBaTh Npobiemy. JlearenbHOCTh 0 GOPMUPOBAHUIO
HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7a4 OPraHU3yeTcsl B MpoIiecce
M3YYEHHUs BCEX TeM Kypca «AnreOpa M Havajla MaTeMaTUYECKOro
aHaIn3a.

Ha usyuenue mpeamera “ AnreOpa m Hadajga MaTeMaTHYECKOTO
aHaJIM3a» Ha CTYNEHHU CPeJHEro o0IIero o0pa3oBaHUs OTBOJAUTCS
170 gacos:

10 xmacc — 68 yacoB (2 yaca B HEZIEIIO);

11 kmacc — 10 yaca (3 4aca B HEICIIO).



INNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kiacce oOydaromuiics HOIYYUT
CJIEYIOIINE TIPEAMEThI PE3YJIbTaThI:

Yucna u eviuucnenus:

OHepI/IpOBaTB IIOHATUAMMUN . paI_II/IOHaHLHOC nu
JIECTBUTEIIFHOE YHCIIO,

OOBLIKHOBEHHAS U JCCATHYHAsA I[p06b, IIPOOCHTHI;

BBITIOJIHATD apI/I(l)MeTI/I‘{eCKI/IC ornecpanu € palrOHAJIbHBIMU
n ,I[eI‘/'ICTBI/ITeJ'IBHI)IMI/I YHUCJIaMU,

BBIMOJHATh  MPUONMKEHHBIE  BBIYMCICHUS,  HCIONB3YS
MpaBUjIa OKPYTJICHHUS, 1€TIaTh

MPUKUIKY U OLIEHKY pe3yJbTaTa BEIYMCICHUI;

OIIEPUPOBATh NOHATHUAMU: CTENEHb C LEJIBIM I1OKA3aTeleM,
CTaHmapTHas Qopma 3amuch JeHCTBUTEILHOTO YHCIA, KOPEHBb
HaTypaJbHOM CTENEHH, UCIIONIb30BaTh MOAXOIAILYI0 (hOpMY 3aITUCH
JNEUCTBUTEIBHBIX YHCENI JUISI PENICHHS NPAKTUYECKHX 331ad |
MPEICTABICHUS TaHHBIX;

ONEepHpPOBATh TMOHATHAMU: CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIFHOTO YIJIA, MCIIOJIh30BATh 3alMCh MPOM3BOJIEHOTO yriia
yepe3 o0paTHbIE TPUTOHOMETPUYECKHE (DYHKIINH.

prZGHeHU}Z u HepaseHcmeda.

ONEepUpOBaTh  TMOHATUSMHU:  TOXKAECTBO,  YpaBHEHHE,
HEPaBEHCTBO, LIETIO0E,

paloOHAJILHOEC, UPPALMOHAJIBHOC YPAaBHCHUC, HECPABCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHC,

BBIIIOJIHATD npeodpa3oBaHus TPUTOHOMETPUUECKUX
BBIPAKCHUN U peIaTh TPUTOHOMETPUYECKUE YPABHECHMUS,

BBIMOJIHATh MPEOOpa3oBaHUs IIE€NbIX, PAlMOHAIBHBIX U
APPALMOHAIIBHBIX

BBIDOXCHUMM W pemiarb  OCHOBHBIE  THIBI  LICJIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHECHUN U HEPABEHCTB;

NPUMEHATL YypaBHEHUS W HEPABEHCTBA I PELICHU
MaTeMaTHYeCKHUX 3a/lay U 3aJad U3 Pa3IMyHbIX 00JacTeil HAyKu U
pEaJIbHOM JKU3HH;

MOACIMPOBATE PCAJIbHBIC CHUTyallUM Ha A3BIKC aﬂre6pm,



COCTaBIATh BBIPAXKCHUS, YpaBHEHUsA, HEPABEHCTBA II0 YCIIOBUIO
3aJja4d, WCCIENOBaTh IOCTPOCHHBIE MOJICIM C HCIOJIB30BaHUEM
arnrmapara ajareopsbl.

Dynxyuu u epagpuxu.:

OTIEPHPOBATH TOHATHAMHU: (DYHKIUS, CIOCOOBI 3aTaHHs
(GyHKIMHU, 00JIACTh OMPEIEIICHUS] 1 MHOXKECTBO 3HAUCHHH (PyHKIIHH,
rpaduk GyHKIMH, B3AUMHO-00paTHbIE (DYHKLNU;

OINEepPUPOBATH MOHATHAMM: YETHOCTh U HEYETHOCTD (DYHKIIUH,
HYJIU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

UCIOJNIb30BaTh Tpaduku GyHKIUI A7 peleHus] ypaBHEHHI;

CTPOMTH M  4YMTaThb TIpaduku JUHEHHON  (yHKIMH,
KBaJIpaTUYHOM QyHKLHUH,

CTeneHHON (YHKIMH C LEIbIM TIOKa3aTeIeM;

UCTIONB30BaTh Tpaduku (QyHKUMHA JUIsI  WCCNEOBaHUs
MPOLECCOB U 3aBUCUMOCTEMN

IpU pelIeHUH 3a/ady U3 JPYrux Y4eOHBIX TNPEAMETOB H
peaslbHOW JKW3HHU, BBIpaXaTb (OpMyJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU.

Hauana mamemamuuecxkozo ananusza:

ONEPUPOBATH MOHATUSIMU: MOCJIEI0BATENbHOCTD,
apudmernyeckas u

reoMeTpruICCKas MMporpeCcCruu;

OTepUPOBaTh  TMOHATUSAMHU:  OECKOHEYHO  yObIBarommas
reoMeTpuuecKas Mporpeccusi, CymMma OECKOHEYHO YOBIBArOIICH
reOMETPUYECKON IPOTPECCHH;

3a1aBaThb MOCJICA0BATCIIbHOCTU pa3JINYHbIMU CHOCO6aMI/I;

HUCIOJIL30BaTh CBOMCTBA OCJIEN0BATEILHOCTEN Hu
NpOrpeccuid  JUIsl  pPELIEHUs peajbHBIX 3a4ad  IPUKIAJHOTO
XapakTepa.

Mnoorcecmea u 1ocuka:

ONCpUpOBATL IMOHATUAMU: MHOKCCTBO, OICPAlIMA HAI
MHO>KECTBaAMHU,

HUCIIOJIB30BAaTh TeOpeTI/IKO'MHO)KeCTBCHHHﬁ arrIapar i
OIMUCaHus pCAJIbHBIX MMPOLCCCOB U HBJ’IGHHﬁ, IIpu pCIICHUHU 3a1a4 U3
APYyrux y‘le6HBIX npeaAMETOB;



ONCprUpoOBaThH IIOHATHUAMMU OIpcacJICHUC, TCOpCMa,
CJICACTBHEC, 10KA3aTCILCTBO

K xonmy ob0yuyenus B 11 kjacce oOy4arommicsi MONTyduT
CJIEAYIOIINE TPEAMETHBIEPE3YIIbTATHI:

Yucna u evluucienus:

ONepUpOBaTh MOHATUSIMU: HATypaJlbHOE, LEJI0€ YHUCIIO,
WCIIONBb30BaTh MPHU3HAKU JIETUMOCTH IEJIbIX YHCEN, Pa3oKEeHHE
YyuCia Ha MPOCThIE MHOXKUTENH JIJISl PEIICHUs 3a/1a4;

ONMepUpOBaTh MOHATHEM: CTEMEHb C paldOHAIbHBIM
MOKa3aTeseMm;

OTIepUPOBATH MOHATHIMHU: JIOTapu(M Yncia, TeCATUIHBIE U
HaTypaJIbHBIC TOTAPU(PMBIL.

Ypasnenus u nepasencmsa:

MPUMEHSITh CBOMCTBA CTEMEHU [UIsI MpeoOpa3oBaHUS
BBIPAKEHUI, ONIEpUPOBATH MOHATUSAMHU: NTOKA3aTEIbHOE YPAaBHEHHE
U HEPaBeHCTBO, pellaTb OCHOBHBIE THUIIBI IOKa3aTeNbHBIX
ypaBHEHUI 1 HEPABEHCTB;

BBHITIOJHATH TMPeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIINUX
gorapudmbl, OMEpUPOBaTH  MOHATUSAMHU:  Jorapudmuyueckoe
ypaBHEHHE W  HEPAaBEHCTBO, pelIaTh OOCHOBHBIE  THIIbI
jgorapu(MUUECKUX YpaBHEHHU U HEPABEHCTB;

HAaXOJUTh pEHICHHUs] MPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

OTIepUPOBATH MOHATUSMU: CUCTEMA JMHEHHBIX ypaBHEHUMN
U e€ penieHue, UCIoiIb30BaTh CUCTEMY JIMHEWHBIX ypaBHEHUH s
pelIeHns MpakTUYeCKUX 3a/ay;

HaXOJUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH
palMOHAaIbHBIX YPAaBHEHUI U HEPABEHCTB;

MOJIENTUPOBATh peajbHble CHUTyallMHM Ha S3bIKE anreopsl,
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIOBUIO  3a/layd, MCCIIEOBAaTh IOCTPOEHHBbIE MOJENIHU C
WCIIOJIb30BaHUEM anmapara ajreopsl.

Dyukyuu u epaghuxu:

OTIEpUPOBATh TMOHATHSAMH: TepUoANYecKas  (YHKIHUSA,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKH OKCTpeMyMa
dbyHKIMKM, HauOOJBIIIEE W HaWMEHbIIEe 3HAYCHHsS (DyHKIMH Ha
MIPOMEXKYTKE, WCIIOJIH30BaTh ux TUTSt HCCIIeI0BaHUS



(byHKLNY,331aHHON TpadUKOM;

ONEepUpOBaTh  MOHATHAMM: TpaduKd  MOKa3aTEeIbHOH,
JorapupmMUUEcKoit

U TPUTOHOMETpHUYECKHX (yHKUMH, H300pakaTb HMX Ha
KOOpAMHATHOM IUIOCKOCTM M HCIIOJNB30BaTh JUIA  PELICHUS
YPaBHEHUI 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH Tpaduku
JVHEWHBIX YpaBHEHUI U UCIOJIb30BaTh UX JUISl PEILICHUS CUCTEMBbI
JIMHEWHBIX YPABHEHMUI;

UCNOJIb30BaTh TIpaduku (QYHKOMA [ HCCIIeAOBaHUS
MIPOLIECCOB U 3aBUCUMOCTEN U3 PYrUX yUEOHBIX AUCIUIIINH.

Hauana mamemamuueckozo ananuza:

ONEpUpOBaTh  MOHATUAMHU:  HENpepbiBHAS  (QyHKIMA,
NpOU3BOJHAs  (DYHKIMH, HCHOJB30BATh TI'E€OMETPUUYECKHH U
(bu3MYeCKUil CMBICI TIPOU3BOIHOM IS PEIICHUS 3a]1a4;

HaxXOJWUTh  IPOM3BOJHBIC  JJIEMEHTAPHBIX  (PYHKIUII,
BBIUHCJIATh IPOU3BOMHBIE CYMMBI, IIPOMU3BEACHHS, YACTHOIO
(hyHKIIHI;

HCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIENOBaHUS (PYHKUINU
Ha MOHOTOHHOCTb M JKCTPEMYMBI, HIPHUMEHATH PE3YyIbTaThl
HCCIeI0OBaHMs K IOCTPOEHHUIO rpaUKoB;

HCII0JIb30BaTh MIPOU3BOIHYIO JUTSI HaXO0XJIEHUS
HaWIY4IIero pemeHus
B [IPUKJIAJIHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKHUX, 3a/1a4ax;

ONEpUpPOBaTh MOHATHSAMHU: MEpPBOOOpa3Hasi W HHTErpal,
MTOHUMATh TEOMETPUUECKUN U (PU3HUECKUIA CMBICIT HHTETpaIa;

HaXOJUTb NEPBOOOpA3HbIE  3AIEMEHTApHbIX  (QYHKIH,
BBIYHMCIISATH HHTETpal o ¢popmyne HeroTona—JIeitbnuna;

pemath NpUKIaAHbIE 33Jaud, B TOM YMCIE COLHUAIbHO-
SKOHOMHYECKOTO M  (U3UYECKOTO XapakTepa, CpencTBaMH
MaTEeMaTHYECKOro aHAJIN3A.



COJAEP)KAHHUE YYEBHOI'O ITPEJIMETA

10 KJIACC
Yucna u BBIYUCICHUS

Pammonanbueie uyucia. OOBIKHOBEHHBIE M JECATUYHBIE ApoOwH,
MIPOLICHTHI, OECKOHEUHbIE MTEPUOANYECKHE ApoOu. ApudmeTndeckue
ofepanuy ¢ paloHaJIbHBIMU YUCIIaMHU, IPE0oOpa30BaHMs YHCIOBBIX
BblpakeHuil. Ilpumenenue apoOeil W HPOLEHTOB A PEILCHUS
MPUKIAJHBIX 3a7a4 W3 PA3NIMYHBIX OTpacjiedl 3HAaHUU U peaJbHON
KHU3HU.

JleiicTBuTEnbHBIE YnCa. PalinoHanpHble U NPPaLlMOHAIIBHBIE YUCIIA.
ApudmeTrnueckue omnepaudd ¢ JCHCTBUTEIbHBIMU  YHUCIIAMH.
[MpubmmkEHHBIE BBIYUCICHUS, TPAaBHIA OKPYIJICHUS, MPUKUIKA U
OLICHKA pe3yJbTaTa BeUMCICHUN. CTENEHb C LENBIM MOKa3aTeeM.
CranpmaptHas  ¢opma  3amucu  JACHCTBUTEIBHOTO  YHCIA.
Hcnonp3oBanue moaxoAsmieii (GopMbl 3alUCH  JICHUCTBUTEIBHBIX
yycesl JUIsl PEIIeHUs MpPaKTUYECKUMX 3aJad U IPEeACTaBICHUSA
JMaHHBIX. ApuQMETHYECKUN KOPEHb HATypaJbHOHW  CTETCHH.
JlelicTBusl ¢ apu(PMETUYECKUMHU KOPHSIMHU HATypaJbHOW CTETEHH.
CuHyC, KOCMHYC M TAaHI€HC 4YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCHHYC, aQpKTaHI'€HC YHUCIOBOI0 apryMeHTa.

VYpaBHEHHMs U HEPABEHCTBA

ToxaecTBa U ToXIeCcTBEeHHbIE NpeoOpa3oBanus. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH. OcHoBHbIE
TpUrOHOMETpHUYeckue (HopMylbl. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
HepaBencrBo, pemienne HepaBeHCTBa. MeToJ  MHTEpBaJOB.
Pemenne wenbix W OpOOHO-pallMOHANBHBIX  ypaBHEHUH U
HepaBeHCTB. PelieHne nppalmoHaNIbHBIX YPaBHEHUM U HEPAaBEHCTB.
Pemenne  TpuroHomerpuueckux  ypaBHeHuid.  IIpumMeHeHue
YPaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMaTHYEeCKUX 3aj1ady U
3a]a4 U3 pa3UYHBIX 00JacTel HAyKU U PeaIbHOM JKU3HU.

OyHKIMUU U TpaduKh

OyHKuMA, crocoOsl 3ananus GyHkuuu. I'paguk pyaxknumn. Bzanmuo
obpataple  ¢yHkuH. OO0NacTh ONpENEICHUs] W MHOXECTBO
3HAYEHUI byHKIIHH. Hynu byHKIHH. [TpomexyTkun
3HAaKONOCTOSHCTBA. Y&€THble M Heu€THble ¢(yHKuuu. CreneHHas



(GyHKIUS ¢ HATypalbHBIM W IENbIM IMoka3aTteneMm. EE cBoiicTBa u
rpaduk. CpoiictBa ® TpaduK KOpHS N-OM  CTEICHH.
Tpuronomerpuueckas OKPY>KHOCTBb, oIpeziesIeHne
TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMEHTa.

Hauama MaTemMaTH4ecKOro aHainsa

IlocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS IOCJIEA0BATEILHOCTEH.
MoHOTOHHEBIE MOCJIEA0BATEILHOCTH. Apudpmernueckas u
reomeTpuueckas nporpeccun. beckoneuno yoObiBaroras
reomerpuueckas nporpeccus. CymMma OecKOHEYHO YyObIBarowuiei
reoMeTpuueckoi mporpeccur. DopMyna CIOKHBIX TMPOILICHTOB.
Hcnonp3oBaHne TMPOTpPEecCHU I PEIICHHUS pealbHBIX —3aj1ad
MIPHUKJIATHOTO XapakTepa.

MHOXecTBa U JIOTUKA

MHoOXecTBO, onepanuu Haja MHOXecTBamu. Jlmarpammsl Ditnepa—
Benna. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO ammapara Uit
OIMCAaHHUs peabHbIX MPOLECCOB U SIBICHUMN, ITPU PELICHUM 3a1a4 U3
Ipyrux ydeOHbIx npeametoB. OmpeneseHne, Teopema, CIeACTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC
Yucnosbele Uncia U BEIYUCICHUE

Hatypaneuble u nenble uucna. [Ipu3Haku AeIuMOCTH
nensix uucen. CTemeHb €  palMOHAJIBHBIM  ITOKa3aTeJIeM.
CpoiictBa crenenu. Jlorapupm umcna. [ecsatuynele U
HaTypaJIbHBIC JIOTApU(PMBI.

YpaBHEHMS U HEPABEHCTB

[IpeoOpa3oBaHue BbIpaXE€HUI, COAEPKALINX JIOTAPUPMBI.
[IpeoOpa3oBaHne  BBIpAXEHUH, COACPKAIIUX CTEIEHU C
panMoHaIbHBIM MOKa3areseM. lIpuMepbl TPUrOHOMETPUYECKHUX
HEPaBEHCTB. IToka3arenbHbIE YPaBHEHHUS HEPaBEHCT.
Jlorapudmuueckuerie ypaBHeHHUs U HepaBeHCTBA. CHUCTEMbI
JUHEHHBIX ypaBHeHMU. PemleHwe nNpUKIAIHBIX 3a7a4 ¢
MOMOIIBIO CHUCTEMBbI JIMHEHWHBIX ypaBHeHUH. CuCTeMbl U
COBOKYITHOCTH DPALlMOHAJIIBHBIX YPaBHEHUH U HEPaBEHCTB.



IIpumMeHeHrEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PEIICHHUIO
MaTeMaTUYECKMX 3a/a4 U 3a7jad U3 pa3IM4HbIX o0siacTell HayKu
Y peajbHOU KU3HH.

OyHKIMY U TpapUKn

Oynkius.  [epuonuueckue  ¢yHkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMH. MaKCUMyMbl I MUHUMYMBI (DYHKILIHH.
Haubonsiiee u HanMeHbIee 3HaUeHUE (QYHKIIMA HIPOMEKYTKE.
Tpuronomerpudyeckue GyHKIHH, WX CBOWCTBA W T'paduKH.
[Toka3zatenpHast U jorapupmuueckas (QyHKIHMH, UX CBOICTBAa U
rpadukn. Mcmonp3oBanue rpadukoB (QYHKIUNA ISl peIICHUS
ypaBHEHUH M JWHEHHBIX cucteM. Mcmonb3oBanue rpadukoB
GyHKUMH JUId  MCCIeOBaHMsS TMPOLIECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HMKAIOT MPU PEUICHWH 337ad M3 IPYIHX YYeOHBIX
IPEIMETOB U peabHOM KU3HU.

Hauana MaTeMaTH4ecKOTo aHaim3a

HenpepbiBHble  ¢yHKIMU. MeTon  HMHTEpPBAJIOB IS
pelieHus HEPaBEHCTB. IIpousBonHas GbyHKIHH.
I'eomeTpuueckuii ¥ (QU3NYECKUH  CMBICT  MPOU3BOIHOM.
[Tpon3BoHbIE 3eMEeHTapHBIX QYHKIUH. DOPMYITbI HAX0KICHUS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS W YACTHOTO (DYHKIIMIA.
[IpumeHeHre MPOM3BOAHONM K HCCIEAOBAaHUIO (YHKIMHA Ha
MOHOTOHHOCTH JKCTpeMyMbl. HaxoxneHue HauOONIbIIETO U
HAaMMEHBIIETO 3HAaYeHWs (QYHKIMUW Ha oTpeske. llpumeHeHue
MPOU3BOJHOM I HAXOXKACHUS HAWJIy4dllero peleHus B
NPUKIAJHBIX 3a/Jadax, JUisl OINpEAesieHUus CKOpPOCTH IIpolecca,
3agaHHoro ¢opmysnoi niau rpadukom. Ilepoobpasnas. Tabmuma
nepBooOpa3HeIX. HTErpal, ero reoMeTpuIecKuii i PU3NIECKU
cMmbicil. Bbruncnenne wuHTerpana mno ¢opmyne HprooroHa—
Jleitbnuna.

Yder pado4eii nporpaMMbl BOCIIUTAHUSA

Peanmzanusi BOCIUTATEIBHOTO TIOTCHIMANA YPOKOB alnreOpbl |
HavaJia aHaJIn3a MPeyCMaTpPUBACT:



MaxkcumanbHOe MCIIONIb30BaHUE BOCIUTATEIbHBIX
BO3MOYKHOCTEH cojep)kaHusi ydeOHOro mpenMera «Anrebpa w
Hayana aHanusa» JUIsE  (QOPMHUPOBAHMS y OOYYAIOIIMXCS
POCCHIICKMX  TPAAUIMOHHBIX  JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX I[IEHHOCTEH, POCCUHCKOTO HMCTOPHUYECKOTO
CO3HAHHUSI Ha OCHOBE HMCTOPUYECKOTO IMPOCBEIIEHUS; MOI00p

COOTBETCTBYIOIIETO  COJCp)KaHUs  ypPOKOB,  3aJaHHH,
BCIIOMOTaTENIbHBIX MaTepUajoB, MPOOJIEMHBIX CHTYyAlMH s
00CyXIIeHUI;

BkitoyeHue 1eeBbIX OPUEHTHPOB PE3yJIbTaTOB BOCIHUTAHUS,
WX y4eT B OIPEIEIICHUH BOCIHTATEIBHBIX 3a7a4 YpPOKOB,
3aHATHH;

BkiroueHue B coepkaHue YpOKOB MPa3JHUUYHBIX U MTaMATHBIX
JIaT B COOTBETCTBUM C KAJICHIAPHBIM IIJIAHOM BOCIIUTATEIHLHOMN
paboThI;

Beibop MeTOm0B, METOAMK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIUTATENIbHOE BO3/IEHCTBHE HA JINYHOCTH B COOTBETCTBUM C
BOCIIUTATEIbHBIM HJI€AJIOM, LIEJIbI0 M 3aJadaMHM BOCIIMTAHUS,
[EJIEBEIMHA OPUEHTHPAMHU PE3YJIbTATOB BOCIIUTAHHS,
[lpuBneuenne BHUMaHUS OOyYAlOIIUXCS K IIEHHOCTHOMY
acrleKkTy M3Yy4aeMbIX Ha YpOKax IpeIMEeTOB, SBICHUH U
COOBITHH, WHUIMMPOBAHUE OOCYXJCHUH, BBICKA3bIBAaHUN
CBOET'0 MHEHMsI, BEIPAOOTKH CBOETO JMYHOCTHOI'O OTHOLICHMS
K U3Y4aeMBbIM COOBITHSIM, SIBJICHUSM, JIUIAM;

[lpumeHeHHe WHTEPAaKTUBHBIX (GOpM ydeOHOW paboThl —
UHTEJUIEKTYaJIbHbIX,  CTUMYJIMPYIOIIUMX  I03HABaTEIIbHYIO
MOTHBAIIMIO, HIPOBBIX METOAMK, JUCKYCCHH, JAIOIIMX
BO3MOXHOCTb IPUOOPECTH OMNBIT BEAECHHUS KOHCTPYKTUBHOTO
JManora; TPYNIOBOW  pabOThL, KOTOpas YYUT CTPOUTH
OTHOLIEHMA M JeiCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET
Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS;

[MoOyxnenne oOydarommxcs COOJI0aTh HOPMBI TOBEICHUS,
npaBuja OOLIEHHS CO CBEPCTHUKAMM M IeJaroru4ecKuMU



paboTHUKaMHU, COOTBETCTBYIOIIIUE YKIanxy MBOY
«Kapnoropckast CHI Nell8», ycTaHOBIE€HME U TOAICPKKY
N00poKeTaTeNbHON aTMOC(hEPHI.



TemaTnueckoe IINIAHUPOBAHUE

Aunrebpa 1 Havaza MaTeMaTHYECKOro aHaimsa , 10 kimace

o Kou-Bo Kontpoiasn
3 N3yuaemblii MaTepuas HbIe
n/n 4acoB
padoThl
MHo’kecTBa pallMOHAJIbHBIX U 1€HCTBUTENIbHBI UHCEN.
ParmonanbHble ypaBHEHUSI U HEPABEHCTBA
1 14 1
2 @ynkimn U rpaguki. CTeneHs ¢ 1eJbIM MoKa3aTeIeM 6
3 Apudmernueckuii KopeHb N-oif cTeneHu. P panumoHanbHbIe 18 1
ypaBHEHHUs U HEPABEHCTBA
4 @opMyJbl TPUTOHOMETPHUH. TpUrOHOMETpUYECKUE 29 1
yYpaBHEHHS
5 ITocnenoBaTenbHOCTH U IPOTrPECCUH 5 0
6 [ToBTOpenwue, 006001IeHNe, CCTeMaTH3alus  3HaHUN 3 1
Hroro 68 4
Anrebpa 1 Havama MaTeMaTUYECKOro aHanmsa, 11 kiacc
Kou-Bo Kontpoiasn
Ne HN3yuyaemblii MaTepuai HbIe
4acos
n/n padoThI
1 Crenenp ¢ palnMoHaNbHBIM TMoOKa3zareneMm. I[loka3aTenbHas 12 1
¢ynkuus. IlokazarenbHble ypaBHEHHS 1 HEPAaBEHCTBA
12
2 Jlorapugmuueckas byHKIUS. Jlorapudpmuueckue 1

YPAaBHCHHUA U HCPABCHCTBA.




Tpuronomerpudeckue byHKIIMKU W BX  TpaduKu.

3 TpuronomeTpuueckie HepaBeHCTBA !
4 [IpousBoanas. [Ipumenenne npou3BOAHON 24 1
5 WuTerpan u ero npuMeHeHust 9 0
6 CucreMbl ypaBHEHUI 12 1
7 HatypanbHble u 1enble uncna 6 0
8 IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIMS 3HAHUI 18 1

Hroro 102 6




PABOYAS ITPOI'PAMMA 110 YYEBHOMY INPEJMETY
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»,
10 - 11 KJIACCHI, YIJIYBJIEHHBIA YPOBEHB
HOACHHUTEJIBHAA 3AITHCKA

VYueOHblif kKypc «Anredpa W Hayana MaTEeMaTHUYECKOTO aHAJIHM3a» SIBISIETCS OJHUM W3
HanOoJee 3HAUYMMBIX B IMPOTpaMMe CpPEIHEro OOIIero o0pa3oBaHUs, MOCKOJIBKY, C OJHOMN
CTOPOHBI, OH O0ecrneunBaeT HWHCTPYMEHTAJbHYIO 0a3y Al H3y4eHHs BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C IPyroil CTOpOHBI, (OPMHPYET JOTrHIecKoe U aOCTPAKTHOE MBIIICHUE
oOydaromuxcsi Ha ypOBHE, HEOOXOJMMOM JUIsi OCBOSHHUS MH(DOPMATHKH, OOIECTBO3HAHMUS,
WUCTOpPUHU, CJOBECHOCTH M JAPYrUX JUCHUIUIMH. B paMkax AaHHOTO YydeOHOro Kypca
oOydaromuecss OBJAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
(hopMyIMpyeT CBOHM JOCTHKEHHS B MATEeMAaTHICCKOU popme.

Y4eOHblIif Kypce anreOpbl M Ha4all MaTeMaTHYECKOT0 aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCICITHOTO OBJIAJICHUSI 3aKOHaMH (DU3UKH, XWMHUHU, OWOJOTWH, TMOHMMAHHUS OCHOBHBIX
TEHICHIIMA PAa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOW XHM3HU, MO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJB30BATh UX IS
JManbHEWIero o0pa3oBaHUS W B TIOBCEIHEBHON KHW3HU. B TO ke Bpems OBIaJeHUE
aOCTPaKTHBIMM U JIOTHYECKH CTPOTUMHU KOHCTPYKIMSMH anreOppl M MaTeMaTHYeCKOIo
aHalM3a pa3BUBAaeT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD,
JTOKa3bIBaTh YTBEPKICHUS C TTOMOIIBIO0 HHIYKIIUH U PACCYKAATh JCITYKTUBHO, UCIIOIH30BATh
000011IeHe W KOHKPETHU3AIlMI0, a0CTparupoBaHWE W aHAJIOTHIO, (POpMHUPYET KpeaTHBHOE H
KPUTHYECKOE MBIIIUICHHUE.

B xoxe m3ydenust yueOHOTO Kypca «Anrebpa W Hadaisa MaTEeMAaTHYECKOTO aHAIHA3a»
oOyuaroluecs: MOJIy4yalOT HOBBIM ONBIT PEHICHHUS MNPUKIAJAHBIX 33/1a4, CaAMOCTOSITEIBHOTO
MIOCTPOCHHUSI MAaTEMATHYECKHX MOJIENEeH peanbHBIX CUTYAIMid, WHTEPIPETAINHA MOJTYYEHHBIX
penieHni, 3HaKOMSITCS C TIPUMEPAMHU MaTEMaTHIECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U

HCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHbIl Kypc 00JaaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM IOTEHIIMAJIOM, KOTOPBIN
peanusyercsi Kak uepe3 yd4eOHbI MaTepHal, CIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, Tak M uepe3 crneunpuky y4deOHOW JeATeNbHOCTH, Tpedyromen
MPOJOJKUTEIPHON KOHLIEHTPAlUM BHUMAHUS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YEHHBIN pe3yabTarT.

B ocHoBe MeTonuku o0yueHHs airedpe ¥ HayajaM MaTeMaTHYeCKOro aHajlu3a JICKUT
JeSITeTbHOCTHBIN MPHHLIUT 00y4eHUsI.

B crpykrype yueOHoro kypca «AnreOpa M Hayajlla MaTE€MaTHYECKOIO aHAIHU3a»
BBIJICJIEHB] CIIENYIOIINE COJIEP)KATEIbHO-METOAMYECKUE JMHUM: «Yncaa M BBIUHCICHUSY,
«DyHKIMU U rpadukny», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTeMaTHYeCKOrO aHATIN3ay,
«MHoOKecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOINYECKUE JIMHUU H3Y4arOTCS
Ha NMPOTSDKEHUHU ABYX JIET 00y4eHHs Ha yPOBHE CpeJHEro 0o0Iero oopa3oBaHus, ECTECTBEHHO
JIONOJIHSAS IpyT Apyra U IOCTEIEHHO HACBIIIAsCh HOBBIMM TeMaMM U pazjenamu. JlaHHbIN
y4eOHBIH Kypc SIBISIETCS WHTETPAaTUBHBIM, IOCKOJBbKY OOBEIMHSET B cebe coaepkaHue
HECKOJNPKUX MAaTeMaTWYeCKHX JUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETPHS,
MaTeMaTU4YECKUI aHajau3, TEOpHs MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. Ilo mepe
TOr0 Kak oOydJaroluecsl OBJIAJEeBalOT BCE Oojiee IMPOKUM MAaTEMATUYECKUM anmapaTtoM, y
HUX  TOCJel0oBaTelbHO  (OpPMHUpPYETCS U COBEPIIEHCTBYETCS  YMEHUE  CTPOUTh
MaTeMaTUYECKyl0 MOJENIb peaJbHOM CUTyalMM, HPUMEHSATh 3HAHUA, MOJIYYEHHBIE NpHU



W3Yy4eHHH Y4eOHOTO Kypca, [ pEIIEHUS CaMOCTOSITENBHO  C(HOpMYIHPOBAHHON
MaTeMaTHYECKOM 3a/1a4M, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOIMYECKass JUHUA «Yuclia W BBIYMCIEHUS»  3aBEpPIIACT
(hopMUpOBaHKHE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTEILHBIX YHCEN, KOTOpOE ObLTO HA4aTO Ha
YPOBHE OCHOBHOTO 0011eT0 00pazoBanus. Ha ypoBHe cpeqHero o0mero oopa3oBaHust 0oco0oe
BHUMAaHUE yjensercs (popMHUpPOBAaHUIO HABBIKOB PAIMOHAIBHBIX BBHIYHUCICHHM, BKIFOUAIOIINX
B ce0si HCIOJNIb30BaHKME PA3IHYHBIX (OpPM 3amiCH YUCIIA, YMEHHE [elaTh MPUKUIKY,
BBITIOJIHTh TIPUOIMKEHHBIC BBIYMCIICHHS, OIICHUBATH YHWCIIOBBIC BBIPAXKEHUS, PadOTaTh C
MaTeMaTUYEeCKUMH KOHCTaHTaMH. 3HAKOMbIe OOY4YalOIIMMCS MHOXKECTBAa HATypajbHBIX,
LETIBIX, PAlIMOHATIBHBIX U JIEUCTBUTEIIBHBIX YUCEN JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
yycell. B KaX0M U3 3THX MHOXXECTB PacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My clielinuueckue
3a/laud U OIEpaluu: JIeJICHUE Halleso, ONEPUPOBAHME OCTATKAMH HA MHOXECTBE LIEJIbIX
qucell, 0COoObIe CBOWMCTBA PAIMOHAIBHBIX M HUPPAIUOHAIBHBIX YHUCEN, apu(hMETHICCKUE
ONEpaLMH, a TAKXKE M3BJICUECHUE KOPHS HATYPAJIBHOM CTENEHW Ha MHOYKECTBE KOMIIJIEKCHBIX
yucen. brnarogapst mnocnegoBaTeNbHOMY pPACHIMPEHUIO Kpyra HCHONb3YEeMBIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPUMEHEHHUS JUIi PEIICHHs Ppa3IndHBIX —3a]a4
(dhopMupyeTcst Ipe/ICTaBICHHE O €IUHCTBE MAaTEeMAaTUKHU KaK HAyKU U €€ POJIM B MOCTPOCHHUH
Mojieliel peaTbHOr0 MUPA, ITUPOKO MCIIONB3YIOTCS 0000IIeHNE U KOHKPETHU3AIIHS.

Jlunus «YpaBHEHUS U HEPABCHCTBA» PEANM3YETCS HAa MPOTSHKEHUH BCEro OOydeHHs Ha
YpOBHE CpelHero o0mero oOpa3oBaHMs, MOCKOIbKY B KaxkaoM paszaene I[IporpamMmbl
MPETYyCMOTPEHO pELIEHUE COOTBETCTBYIOUIMX 3anad. B pesymnbrare oOydarommuecs
OBJIAJICBAIOT  PA3JIMYHBIMM  METOJAMU pELICHUs PpPAalMOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JOTapU(PMHUUECKUX H TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXke 3aJay, coJepxalmx mapaMeTpsl. [lodydeHHbIE YMEHHUS MIUPOKO
WCIIOJIb3YIOTCS TPHU HCCIEAOBAaHUU (YHKIUI C TMOMOIIBIO MPOWU3BOJHOM, MpPH PEIICHUU
MPUKIAIHBIX 3a7a4 W 337ad Ha HAXO0XKJICHHE HAWOONBIIUX W HAUMEHBIINX 3HAYCHUI
¢dbyaknun. [lanHas cojeprkaTelbHas JIMHUAS BKIIOYACT B ce0s Takke (HOPMHUPOBAHHUE YMCHHIMA
BBIMOJHATH pacy€Thl Mo GopMysaM, MpeoOdpa3oBaHUs PALMOHAIBHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUI, a TakKe BBIPAKEHUN, COJAEpNKAIIMX CTENEeHU U
norapudmsl. braromaps u3ydeHuio anredpanyeckoro marepuana MpPOUCXOIUT JaibHeinee
pa3BUTHE ANTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHUST OOyYarommxcs, (pOpMHPYIOTCS
HAaBBIKM JIEAYKTUBHBIX PACCYXKIECHUH, paObOThI C CHMBOJIBHBIMH (DOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB W HEPaBEHCTB. AnreOpa mpeasiaraet
3¢ (eKTHBHBIE WHCTPYMEHTHI AJS PEIICHUs MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7ad,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK I3bIKA HAYKH.

CopepxatenbHo-MeTonuyeckas TuHUS «OyHKIUU U rpadUKu» TECHO MEPEIIeTaeTCsl C
OPYTMMH  JUHUSMH ~ y4eOHOro Kypca, TIOCKOJBKY B KaKOM-TO CMBICIE  3amaéT
MOCJIEIOBATENIbHOCTh  M3yYeHUs Marepuana. M3ydeHue CTENeHHOW, TMOoKa3aTelbHOMH,
gorapuMUUecKOd U TPUTOHOMETPUYECKUX (YHKIHMA, HMX CBOMCTB U TpaduKoB,
WCIOJIb30BaHNe (DYHKIMH JUTsI pemieHus 3a/1ad U3 JIPYruX Y4eOHBIX MPEIMETOB U PEalbHOM
JKU3HHM TECHO CBA3aHO KaK C MAaT€MaTHYECKHM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oonblioe BHMMaHuE yaenseTcs (GOpMUPOBAHHIO YMEHHS BBIpaXKaTh
dbopMyllaMy 3aBUCHUMOCTH MEXIY Ppa3IMIHBIMU BEIMYMHAMH, HCCIIEOBATH IOJYYCHHBIC
dbyHKIMHA, cTpoWTh WX rpaduku. Marepuan STOM COAEPKATEIbHON JIMHUM HAICJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIIOLIMX BBIPAXKaTh 3aBUCUMOCTH MEKIy BEIMUYMHAMU B
pasnTuYHOM (hopMe: aHATUTHICCKOM, TpaUIeCcKOi U CIIOBECHOH. Ero m3ydyeHue crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBILIUICHHUS, CIOCOOHOCTH K OOOOIICHUIO M KOHKPETU3AllUH,
HCMOJIb30BAHUIO AHAJIOTHA.



ConepxatenbHast nuHMS  «Hayama  MaTeMaTH4eckoro  aHaiM3a»  MO3BOJISET
CYIICCTBCHHO pAaCIIMPHUTh KPYI' KAK MAaTEMATHYCCKUX, TaK WU NPUKIIAJHBIX 3a71a4, JOCTYITHBIX
o0ydJaromuMcs, TaK KaK y HHUX TOSBISIETCS BO3MOXHOCTh CTPOMTH TPAa(UKU CIONKHBIX
GyHKIMH, ONpenensTh WX HAWOOJbIINE W HAWNMEHBIINE 3HAYCHUS, BBIYUCISTH IUIOIIATU
¢buryp 1 00bEMBI TEI, HAXOAUTH CKOPOCTH M YCKOPEHHS IporieccoB. [laHHas conepxkaTenbHas
JMHUSL OTKPBIBACT HOBBIE BO3MOXKHOCTH ITOCTPOCHHUSI MAaTEMAaTHUECKHX MOJENIEH peasibHbBIX
CHTyaHHﬁ, MO3BOJKCT HAXOJUTh HAWJIYUHICC PCUHICHUC B MPHUKIAAHBIX, B TOM YHUCIIC
COLMATbHO-YPKOHOMHYECKHUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO aHaJIH3a
CIIOCOOCTBYET  pa3BUTHIO  aOCTPAaKTHOTO, (POPMaAILHO-IOTHYECKOTO ¥ KPEaTHBHOI'O
MBILIUIEHUS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B
HayKe, TeXHMKEe M wHcKyccTBe. OOydwarompecs Yy3HAIOT O BBIJAIONIMXCS pe3yibTaTax,
MOJTYYEHHBIX B XOJI€ Pa3BUTUSI MAaTEMAaTHKH KaK HayKH, U 00 UX aBTOpax.

COI[Cp)KaTeJII)HO-MCTOIII/ILIGCKEUI guHus «MHOXKecTBa M JIOTHKAa» BKIIOYAaeT B ceOs
9JIEMEHTHl TEOPUH MHOXECTB M MaTeMaTH4ecKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
OpeACTaBJICHUA MPOHU3BIBAIOT BCCh KYypC IIKOJILHOM MaTEMaTHKH H npeajiararoT Hanboee
YHHUBEPCAJIbHBIA S3bIK, OOBEAUHSIONIMI BCE pa3/ielibl MATEMAaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3BIBAIOT pa3HblE MaTEMAaTHYECKHE IUCLHUILUIMHBI M WX TPHIOXKEHUS B €IWHOE IIeJIoe.
[TosTOMY Ba)KHO J1aTh BO3MOKHOCTH 00YyYaroleMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBII
A3BIK COBpeMeHHOI\/’I MAaTE€MAaTUKN MW HMCIOJIb30BAaTh €ro JI1 BBIPAKCHHA CBOUX MBICJIEH.
JlpyruM Ba)kKHBIM NPU3HAKOM MAaTEMAaTHKHU KaK HayKd CJelyeT MpPU3HATh CBOMCTBEHHYIO el
CTpOrOoCTh  OOOCHOBaHMH ¥ CJIEIOBAaHWE  OMNPENCIEHHBIM  TpPAaBWIaM  TIOCTPOCHUS
JI0KA3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYECKOW JIOTUKH CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYYaloUIMXCs, TO3BOJISIET WM CTPOMTh CBOHU
pacCyKIeHHs Ha OCHOBE JIOTUYECKHX TMpaBWi, (OPMHUPYET HABBIKM KPUTHUYECKOTO
MBIIIICHUS.

B yueOHOM Kypce «AunreOpa M Hayana MaTeMaTHMYECKOrO aHajIN3a» IMPHCYTCTBYIOT
OCHOBBI MaTEMaATHYECKOI'O MOJCIIMPOBAHUA, KOTOPLIC ITPU3BAHbI CIOCOOCTBOBAThH
(OpPMHPOBAHMIO HABBIKOB ITOCTPOCHUS MOJENEH pEaIbHBIX CUTYallWi, UCCIECIOBAHHUS ITHX
MoJleliel ¢ TOMOIIBIO ammapara ajiredpsl U MaTeMaTH4YeCKOro aHallu3a, WHTEpIpeTaluu
MOJTYYCHHBIX pe3ylIbTaToOB. Takue 3alaHus BIUICTCHBI B KaXIbI W3 Pa3ZesioB IMPOrPaMMEI,
MIOCKOJIBKY BECh MarTepuajg Y4eOHOro Kypca IIUPOKO MCIOJIB3YeTCs JJIs pPEeLIeHUs
MPUKIAAHBIX 3a7a4. [Ipy pemennn peatbHbIX MTPAKTHIECKUX 3a/1a4 00yJarorecs: pa3BUBAIOT
HaOJIIOIaTEeIbHOCTh, YMEHNE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOIb30BaTh
aHaJoTUI0, 0000IIaTh U KOHKPETU3UPOBaTh MpodiemMy. [lesaTeabHOCTh Mo (HOpMUPOBAHHIO
HaBBIKOB DELICHHUS TNPHUKIATHBIX 3a/ad OpraHu3yeTcs B IPOLECCe HM3YYEHUS BCEX TEM
y4eOHOro Kypca «Anredpa 1 Hagaia MaTeMaTHIeCKOTO aHAIH3ay.

Ha wusydenme yuebHOro Kypca «AnreOpa M Hayajga MaTeMaTHYECKOro aHan3a»
orBoauTcs 272 yaca: B 10 xnacce — 136 yacos (4 yaca B Heaenmo), B 11 knacce — 136 vacos (4
yaca B HEJIEIIO).



INPEIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJiacce oOydarouuiics MONYy4UT ClEAyIOIINME MpPEIMETHbIE
Pe3yabTaTHI 110 OTAEIBHBIM TeMaM paboueil mporpaMmbl yueOHOTo Kypca «AnreOpa n Havana
MaTEMAaTU4YECKOI0 aHAIU3a»:

Yucaa U BLIYMCICHUA:

CBOOOJTHO  ONMEPHUPOBATH  MOHATHUSMHU:  pAlMOHAIBHOE  YHCIIO, OECKOHEeYHas
nepuoandeckas JpoOb, MPOLEHTHI, UPPALNOHATIBHOE YHUCIO, MHOXECTBA PAllMOHAIBHBIX W
JIeHCTBUTENFHBIX YHCEI, MOYJIb IEHCTBUTEIBHOTO YUCIIA;

MPUMEHATh ApOOW WM TPOLEHTHI ISl PEUICHHS NPUKIATHBIX 33a7ad W3 Pa3InIHBIX
oTpacieil 3HaHuH U peabHOH KU3HY;

MPUMEHATh NPUOIMKEHHBIE BBIYMCIICHUS, MIPABUIIA OKPYIJICHUS, MIPUKUJIKY U OLEHKY
pe3yibTaTa BEIYUCIIECHUN;

CBOOOJIHO ONEpUPOBATh MOHATHEM: CTENEHb C LEJNbIM II0Ka3aTeseM, HCIIOJIb30BaTh
MOIXOASIIYI0 (POpMYy 3amUCH NEHCTBUTENBHBIX YHCEN JJISl PEUICHUs MPAKTUYECKUX 3a1ad U
IIPEJCTABICHHS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(METHUECKUN KOPEHb HATYyPaJIbHOM CTENICHH;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM: CTEIICHb C PAIMOHAIBHBIM MTOKAa3aTeIEM;

CBOOOJIHO ONEepUpOBaTh MOHATHUAMU: JIOTApU(PM UHUCIA, AECATUUHBIE U HATypajbHbIE
J0rapuQMmBsl;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OTIEPHUPOBATH MOHATHAMHU: APKCUHYC, APKKOCUHYC M aPKTAHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHUs] H HEPaBEHCTBA:

CBOOOJTHO ~ ONEpPUpOBATH  MOHATUAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIC YPABHEHUS M YPaBHEHHSI-CIICICTBUS, PABHOCWIIbHBIC HEPABCHCTBA;

NPUMEHATh Pa3IMYHbIE METOJbl PEUICHUs PALMOHANBHBIX U APOOHO-pPALMOHATIBHBIX
ypaBHEHUH, IPUMEHATH METO/I MHTEPBAJIOB JUUIsl pEILICHUs] HEPABEHCTB;

CBOOOJTHO OTIEPHPOBATH MOHITHAMHU: MHOTOWICH OT OJHOW IEPEeMEHHOW, MHOTOYICH C
LeJbIMU KO3 UIMEHTAaMHM, KOPHM MHOIOWIEHa, NPUMEHATh JeJICHMEe MHOrowieHa Ha
MHOTOYJIEH C 0CTaTKOM, TeopeMy be3y u Teopemy Buera s pemenns 3anad;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHHWH, MaTpHIIa,
OIpesleUTeNb MaTpULbl 2 X 2 M €ro reoOMeTPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
orpenenuTens 2 X 2 sk BHIYUCICHUS €r0 3HAYSHHS, IPUMEHSTh ONPEACTUTEH IS PELICHUs
CUCTEMBI JIMHEHHBIX ypaBHEHHUH, MOJICIIMPOBATh PeajbHbIC CHTYallMd C MOMOIIBIO CHCTEMBI
JVHEHHBIX YpPaBHEHUI, HCCIeNoBaTh IIOCTPOEHHBIE MOJIEIM C IOMOIIBIO MAaTpULl U
oTpeNieuTeNel, HHTePIPETUPOBATH MOTYyYSHHBIH Pe3ysIbTaT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU AJIs IPeoOpa3oBaHMsl BbIPAXKEHUH;

BBINOJIHATh PeoOpa3oBaHUsl YHCIOBBIX BBIPAKECHUH, COICpPXKAIIUX CTEMEHU C
palroHATFHBIM TTOKa3aTeIeM;

UCIOJb30BaTh CBOMCTBA JIOrapupMOB JJii MpeoOpa3oBaHUs JOrapUPMHUUECKUX
BBIPAKCHU;

CBOOOJTHO  ONEpPUPOBATH  IMOHATUSAMHU: HUPPANMOHATBHBIC, IOKa3aTellbHbIE U
Jorapu(pMHUUECKUe YpaBHEHMs, HAXOJIUThb MX PEIIEHUS C MOMOILBIO PAaBHOCHUIIBHBIX
MIEPEX0JI0B WIIA OCYIIECTBIISS TIPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHUYEcKHe (OpMyJbl A [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;



CBOOOJITHO ONEpUPOBATh IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, HMPUMEHSTDH
HE0O0X0AMMbIe (HOPMYITBI TSl PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHYECKUX YPaBHEHUH;

MOJIEIUPOBATh pPEAJbHbIE CUTYAallMd Ha A3BIKE ainreOphl, COCTABIATh BBIPAKECHHUS,
ypaBHEHHUsI, HEPAaBEHCTBA [0 YCIOBHIO 3aJaud, MCCIEI0BATh MOCTPOCHHbIE MOJEIH C
WCIIOJIH30BAHUEM aIlliaparta aureOpsbl.

DOYyHKUUH U TPAPUKHU:

CBOOOJIHO ONEpUpPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3afaHus (PyHKIMH, B3aUMHO
oOpaTHble (YHKIHUU, KOMIO3ULIMS (PyHKUMHA, rpaduk (QYHKIUH, BBHIIOJHATH dJIEMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKINH;

CBOOOJIHO ONEpUpPOBATh MOHATUAMHU: 00JACTH ONpPENETICHUS U MHOXXECTBO 3HAUCHUH
(GyHKIMU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO ONEPHPOBATH MOHATHAMU: YETHBIE M HEUYETHBIC (YHKLUH, MEPHOAMUYECKUE
(GyHKINH, TPOMEXKYTKH MOHOTOHHOCTH ()YHKIIMM, MaKCUMyMbl U MHHUMYMBI ()YHKIIHH,
HauOoJIbllIee U HaUMEHbIIee 3HaUeHHE (DYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: CTETEHHAst (YHKIUS C HATypaJbHBIM U LEJIBIM
nokaszaTesieM, rpaduK CTEIIEHHON (YHKIIUHM C HATYpaJbHBIM U IENIBIM MOKa3aTeseM, Irpaduk
KOpHS N-Oi CTENeH! KaK (yHKIMU 0OpaTHOH CTENeHU C HaTypaJlbHbIM MOKA3aTeNIeM;

ONEpUPOBATH MOHATUAMU: JIMHEHHAsA, KBaJpaTHYHAs U JAPOOHO-IMHEHHAs (yHKUMH,
BBITIOJTHATH 3JIEMEHTapHOE UCCIIEI0BAHHUE U TIOCTPOCHUE UX IPa(pHUKOB;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: NOKA3aTeIbHAs U JorapupmMuueckas GyHKLIUHU, UX
CBOWCTBA M TpauKH, UCTIOIB30BATh UX TPapUKH JUIs pEIICHHS YPaBHEHUH;

CBOOOJIHO ONEPHUPOBAThH MOHATUAMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb, OIPECIICHUE
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

WCTOJIB30BaTh rpaduky (HYHKIMNA JJIST HCCIEAOBAHMS MPOIECCOB M 3aBUCUMOCTEH TpH
pellIeHNH 3aJa4d U3 JIpYTuxX y4eOHBIX NPEAMETOB U peajbHOM KU3HHU, BbIpaXaTb (GopMynaMu
3aBHCHUMOCTH MEX/1y BEJTMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

cBOOOJIHO OIEPUPOBAThH MOHATUAMU: apudMeTHUecKas U reoMeTpuyeckas mporpeccus,
OecKOHEYHO YOBIBaoIlasi reoMeTpuyecKasl MPOrpeccHsi, JTUHEHHBIH M SKCIOHEHIMATbHBIN
pocT, popMysia CI0KHBIX IPOLIEHTOB, UMETh MIPEJICTABIEHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU [T PELLICHHS PEaTbHbIX 3a]au MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEPHPOBATH TOHATHAMHU: IOCIEIOBATEIBHOCTh, CIOCOOBI  3aJaHUS
MI0CJIE1I0BATEIbHOCTEH, MOHOTOHHbIE M OrpPaHWYEHHBIE MOCIEIO0BATEIbHOCTH, IOHUMAThH
OCHOBBI 3apOXKJICHHSI MATEMAaTHUYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONIEpUPOBATH MOHITUAMU: HETIPEPhIBHbIE (DYHKIIMH, TOUKH pa3pbiBa Tpaduka
(dhyHKIIMHA, aCUMIITOTHI Tpaduka ¢ yHKINUH;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: (PYHKLUS, HEIpEphIBHAS HAa OTpPE3Ke, MPUMEHATh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH JUIsl pEIICHUS 3a/1a4;

CBOOOJITHO ONEepUpoOBaTh MOHATHAMHU: IepBas M BTOpas NPOU3BOAHBIE (YHKIHUH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh IPOM3BOJHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOIO M KOMIIO3ULUH JBYX
(GyHKLUH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIHII;

UCTIOJBb30BATh T€OMETPHUUECKUN M (PU3MUYECKUI CMBICT TPOM3BOAHON MJISI PELICHUS
3ajau.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHSIMH: MHOXECTBO, OTIEpAIIH Ha/l MHOKECTBAMHU;

UCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar Julsl ONUCaHHUsS PeajbHbIX
MIPOIIECCOB U SBJICHHMA, TIPU PEIICHUH 3a]1a4 U3 APYTUX YIEOHBIX MTPEIMETOB;



CBOOOJIHO OIEPHUPOBATH MOHATUAMU: ONpEIEIICHHE, TeopeMa, ypaBHEHUE-CIIEJCTBHUE,
CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIBHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiiacce oOydarolIuiics MOJYYUT CICAYIOIIME IpPEIMETHBIC
Pe3yIBTATHI 10 OTACIBHBIM TEMaM paboueil mporpaMmbl y4eOHOTO Kypca «AnreOpa n Hadana
MaTeMaTU4ECKOrO aHAJIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: HATYpaJlbHOE W II€JI0€ YHUCJIO, MHOXECTBa
HaTypaJIbHBIX W ILIEJIBIX YMCEJI, MCIOIb30BaTh MPU3HAKUA AEIUMOCTH Leiblx uucen, HOJ[ u
HOK HatypanbHbIX YuCelN Uil pElIeHNs 3a/1a4, IPUMEHITH anroputM EBkinaa;

CBOOOJIHO ONEpPHPOBATH IOHATHEM OCTATKAa IO MOIYJI0, 3alMChIBATh HAaTypajibHbIE
4KCJIa B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO OIEPHUPOBATH MOHATUSIMHU: KOMILIEKCHOE YUCIIO U MHOYKECTBO KOMIUIEKCHBIX
qucesa, NPEeACTaBIsATh KOMIUIEKCHBIE 4YMCIa B anreOpandyeckoil M TPUTOHOMETPUUYECKOH
¢opme, BBIIONHATH apu(METHUECKUE OINEpaldy ¢ HUMHU M HM300pa)kaTh Ha KOOPJMHATHOU
IIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATh  IOHATUSAMHU:  HpPpALMOHAJbHBIC, IOKa3aTelbHbIE U
jgorapuMUUecKre HEpaBEHCTBA, HAXOAWTh HMX PELIEHUS C TOMOIIBI0 PaBHOCHIBHBIX
[IEPEX0/I0B;

OCYIIECTBIATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJITHO OMNEPHPOBATH IOHATHEM TPUIOHOMETPUYECKOE HEPABEHCTBO, IMPHUMEHSThH
HE00X0oAUMbIe (YOPMYITBI ISl pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OTEpPHPOBATHh TOHATHSAMH: CHCTEMa M COBOKYIIHOCTh ypaBHCHHH U
HEPABEHCTB, PABHOCUJIBHBIC CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOINUTD PEIICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIBHBIX, WUPPAlMOHAIBHBIX, MOKa3aTEeIbHBIX U JIOTapu(pPMUUIECKHX
YpPaBHEHUH U HEPABEHCTB;

pelaTh palnMoOHAJIbHbIE, HPPALMOHAIbHbIE, IIOKa3aTebHbIE, JOrapugMmuyeckue Hu
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJAEPIKAIINE MOAYJIN U ITapaMeTpBbl;

IPUMEHATh paUyecKrue METOJbl Ui PELICHHs ypaBHEHUH U HEPaBEHCTB, a TaKKe
3a/1a4 ¢ napameTpamy;

MOJICIMPOBATh PEAJbHBIE CUTYallud Ha S3BIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCJIOBHIO 3aJa4M, MCCIECNO0BATH IOCTPOCHHBIC
MOJIEJIM C MCTIOJIb30BaHUEM ammapara anre0pbl, HHTEpIPEeTUPOBATh MOTYYEHHBIA PE3yNbTaT.

DyHKIUH U TPaQUKU:

CTPOUTH IpadMKU KOMIO3ULUH (YHKIUH ¢ TIOMOIIBIO 3JIEMEHTApPHOTO MCCIIEJOBAHUS U
CBOWCTB KOMITO3UIIMHU JABYX ()YHKIIHIA;

CTPOUTb TEOMETpUYecKre oOpa3bl ypaBHEHHH M HEpPaBEHCTB HAa KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIHA;

IPUMEHATh PYHKIMM JUI1 MOJICIUPOBAHUS U UCCIIEI0OBAHMSI PEATIbHBIX IIPOLIECCOB.

Havaja MmaTeMaTH4eCKOro aHAIHM3a:

WCTOJb30BAaTh MPOU3BOIHYIO JJSl HWCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
JKCTPEMYMBI,

HaXO/JUTh HauOOJIbIlIee U HAMMEHBIIIEe 3HaUeHUs (PYHKIIMH HENPEPHIBHON HAa OTPE3KE;

HCII0JIb30BaTh IPOU3BOAHYIO JUIsl HAXOKJEHUS HAMJIYUIIETr0 pEeLIeHMs] B IPUKIIaAHbIX, B
TOM YHCJIE COLMAIBHO-)KOHOMHUYECKHUX, 3aJadax, I ONPENEICHHUS CKOPOCTH U yCKOPEHUS
nporiecca, 3a1aHHoro (GopMyIoi uiH rpadukom;



CBOOOIHO OMEpUPOBaTh TOHATUSMU: TIEPBOOOpaA3HAasA, ONPEACNEHHBI WHTETpall,
HaXOJUTh MEPBOOOPA3HBIC 3JEMEHTAPHBIX (DYHKIUN W BBIYHCIATH HHTETPAN 1O (Gopmyse
HrroTona-Jleionuna;

HaXOJUTh IUIOMIATH IIOCKUX (GUTYP U 0OBEMBI TEIl C IOMOIIBI0 UHTETPAa;

MMETh TIPEJICTABICHIE O MAaTeMaTUICCKOM MOJCIUPOBAHUN HA MPHUMEPE COCTABICHUS
nuddepeHIMaIbHBIX YPaBHEHUH;

pemiath TOpUKIATHBIC 3aJa4d, B TOM UHCJIE COIMAIbHO-DKOHOMHUYECKOTO |
(hU3HYECKOTo XapakTepa, CPeICTBAMU MAaTEeMAaTHICCKOTO aHATN3a.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parmonanbueie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue 1podu. [Ipumenenue npodeil 1 TpOUEHTOB [ pelleHus MPUKIaIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpAciel 3HAHUHU U PEaIbHOM KU3HU.

JleiicTBuTenpHbIE YKcha. PanpoHanbHble W MppalMOHANbHBIE Yncia. Apudmerndeckne
omnepalud C JIEMCTBUTEIBHBIMU YUcIaMu. MOysib JEWCTBUTEIBLHOIO YHUCIAa M €r0 CBOMCTBA.
[TpubmmkE€HHbIE BBIYUCICHUS, TpaBUIA OKPYIJICHHs, TNPUKHUIKA ¥ OLEHKAa pe3ylbTara
BBIYMCJICHHI.

Crenens ¢ menbIM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasiieit popmMbl
3anMCcH JEMCTBUTEIBHBIX YNCEN ISl PELICHUS IPAKTUUECKUX 3a]1a4 U IPEJICTaBICHUS JaHHbBIX.

ApubmMeTnuecKrii KOpeHb HATYPaIbHON CTETICHH U €T0 CBOMCTRBA.

Crenenp C palMOHAIBHBIM IOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJeM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHIHBIC U HATYypaTbHBIC JIOTApU(MBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCJIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHUHYC M
apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIBIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEpEeMEHHOM. /[leleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3¢ dunmnenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHI, COEPKAIINX CTEIICHU U KOPHH.

Uppaunonansubie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HPPALMOHAIBHBIX
YpaBHEHUI.

[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALMX JOrapu(pMBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS JIOTapu(PMHUECKUX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeobOpa3oBaHHe TPUTOHOMETPHUUECKHUX
BbIpAKEHUM. PellleHne TpUroHoMeTpU4eCKUX ypaBHEHUMN.

Pemenne cucrem NMHEMHBIX ypaBHEHUM. MarTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenureslb MaTpUllbl 2X2, €ro T€OMETPUYECKH CMBICT W CBOWMCTBA, BBIYHUCICHHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPEEIUTEN AJI PEIICHHUs] CUCTEMbI JIMHEWHBIX ypaBHeHUH. Pelenue
MPUKIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUU. MccneqoBaHne moCTpOESHHOM
MOJIEJIH C TIOMOIIBK0 MAaTPHI] U ONIPEACIIUTEIECH.

[locTpoeHrne MareMaTHYECKUX MOJETEH pealbHOM CUTYallMH C MOMOUIbIO YpaBHEHUH U
HepaBeHCTB. [IpriMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIIEHUI0 MaTeMaTHYeCKHX 3a7ad U
3a/1a4 U3 pa3IUnYHbIX 00JIaCTell HAYKU U peabHOMN JKU3HH.

DOyHKUUM U rpapuKu

OyHKuMs, crnocodbl 3anaHus (yHKuuU. B3anMHo oOpathbie QyHkiuu. Kommosunus
¢bynaxnmii. ['padux pynkumnu. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB PyHKIUH.



OO6nacTtpb ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble (yHKuuH. [lepuoanueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKUIHMHU. MakCUMyMbl U MUHUMYMBI (pyHkuuu. Hanbonbliee 1 HauMeHbIlee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

JluHeWHasI, KBaApATUIHAS U IPOOHO-THHECHHAS (QYHKIIMHA. DIIEMEHTAPHOE UCCIICIOBAHHUEC H
MIOCTPOCHHE UX IPAPHUKOB.

CrenenHass (yHKIMS ¢ HaTypaJbHBIM M LIEJBIM TokKaszateneMm. EE cpoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-oil cTemeHn Kak (QyHKIUU OOpaTHOW CTENEHU C HATypaslbHbIM
MOKa3aTeseM.

IokazarenbHas U jgorapupmMuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnons3zoBanue
rpaduKoB (PYHKIMI 1JIs pEIICHUS] YPaBHCHHM.

Tpuronomerpuyeckas OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolieccax U ABIEHUsIX. [ pa@uku peasbHbIX
3aBUCUMOCTEHN.

Hauana maTeMaTH4ecKoro anajaimsa

[TocnenoBarensHOCTH, CIIOCOOBI 331aHUA TTOCIIEI0OBAaTEIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

ApudpmeTrnueckass U TeoMeTpHuUecKas  mIporpeccud. beckoHeyHO — yObIBarolas
reomeTpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOMICH T€OMETPHUYECKOW MPOTPECCHH.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepeiBable (GyHKIMM W WX cBoWcTBa. Todukm paspbiBa. ACHMOTOTH TIpaduKOB
¢bynkumii. ColicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAIOB MJIs PCIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas nmpousBogHbie GyHKIMK. OnpenescHne, FTeOMETPUISCKUN 1 PU3NICCKUI
CMBICIT IPOM3BOAHON. YpaBHEHUE KAacaTeNbHOU K rpaduKy QyHKIUU.

[IpousBoaHbIe 3NeMeHTapHbIX QyHKUUH. [Ipon3BoIHAS CYMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMITO3HITNH () YHKIIUH.

MHoO#XkecTBa M JIOTHKA

MHoxecTBO, onepaiui HajJ MHOXECTBAaMU M UX CBOMcTBa. /lnarpammel Ditnepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO ammapaTta Uil ONHCAHMS PEATbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CJIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIACC

YucJia ¥ BBIYUHCIEHHSA

Harypanbuble u nenble yucna. lIppMeHeHHe NPU3HAKOB [EIMMOCTH LEJBIX YHCEl,
HanOonpmmi oomwmit genutens (nainee — HOJl) u naumensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB [0 MOJYJTIO, aNTropuT™Ma EBKITMIA I perieHus 3a1a4 B IeTbIX YHACIaX.

KomnnekcHple uncia. AnreOpanyeckass M TPUTOHOMETpHYECKass (OPMBI  3amHcu
KOMIUIEKCHOTO uncia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCENl Ha KOOpAuHaTHOH mockoctu. @opmyna Myaspa. KopHu n-oit crenenu u3



KOMIUIEKCHOT0 uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN sl pelieHus (PU3HMUECKUX MU
r€OMETPUYECKHX 3ajau.

YpaBHeHHsI U HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIBIO TPUTOHOMETPUUYECKON
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, IOKA3aTEIbHbBIX U JIOTApU(PMUYECKUX YPAaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKUX 3a7ad U
3aJa4 M3 pa3IMuYHBIX 00JIaCTel HayKM M peanbHOM JKU3HU, MHTEPHpETaLus IOJy4YeHHbIX
pe3yJIbTaTOB.

DyHKIUH U TPaQUKH

I'paduk xommnosuumu GpyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHUH M HEpAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U IPAPUKH.

I'padmueckne MeToAbl peLICHHS YpaBHEHUM M HepaBeHCTB. ['paduueckue MeTOAbI
pelIeHus 3a1a4 ¢ napaMmeTpamH.

Hcnonb3oBanue rpapukoB (YHKUMH A7 HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.

Hauasna maTemMaTH4ecKoro anajaimnsa

[IpumeHeHne MPOU3BOIHON K UCCIEA0BAaHUIO (PYHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, JJIs OIpENeNIeHUs] CKOPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHoro (opmysaoi uiu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOoOpa3HbIX. [lepBooOpasHbIe AIeMEHTapPHBIX
¢bynkuuit. [IpaBuia HaxXoXkA€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eomeTpuueckuil CMbICI HHTErpasia. Belducienue onpeneaéHHOro HHTerpaia
o ¢popmyne Herorona-JIeitbumua.

[lpumeHeHne wuHTErpaja sl HAXOXAEHHs IUIomaned IUIOCKHX ¢Guryp u o0bEMOB
r€OMETPUYECKHX Tell.

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIBIO (P PepeHIINATbHBIX YPAaBHEHUH.

Yyer paboyeil nporpaMMbl BOCIIMTAHUS

Peanu3zanuss BOCIMTATENBbHOrO NOTEHNIMANa YpPOKOB  anreOpsl M Hayajga  aHajau3a
Mpe1ycMaTpUBAET:

1. MakcuManabHOE HUCIOJIb30BAaHUE BOCIUTATENIBHBIX BO3MOXHOCTEH COJEpKaHHs y4eOHOro
npeaMeTa «Anrebpa v Hayana aHanusa» Jid (HOPMUPOBAHUS Y O0YUAIOIIUXCS POCCHUUCKUX
TPaAULMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX M COLIMOKYJIBTYPHBIX LIEHHOCTEHW, POCCUHCKOIO



HUCTOPUYECKOTO  CO3HAaHMA HA OCHOBE HCTOPMYECKOTO  IPOCBEIICHUs;  MoA00p
COOTBETCTBYIOIIETO COJEpkKAHUSA YPOKOB, 3aJaHUM, BCIOMOTaTEIbHBIX MaTEpPHANIOB,
POOJIEMHBIX CUTYalUH AJIs1 00CYKICHU;

BxutoueHue 1eneBbIX OPUEHTHPOB PE3YJIbTATOB BOCIUTAHUS, UX YYET B OIpEAeSICHUU
BOCIIMTATEJIbHBIX 337a4 YPOKOB, 3aHITHI;

BxiroueHne B coAepikaHUME YPOKOB NPA3JHUYHBIX M NAMATHBIX JAaT B COOTBETCTBUU C
KaJIEHJapHbIM IIJIAHOM BOCIIUTATEIbHON pabOoThI;

Bb100op METOZ0B, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIMX BOCIHMTATEIbHOE BO3JICHCTBIE HA
JUYHOCTb B COOTBETCTBMM C BOCIIMTATEJIBHBIM HAEAJIOM, LIEIBI0 U 33aJa4aMH BOCIIUTaHUS,
LIE€JIEBBIMUA OPUEHTHPAMU PE3YJIbTATOB BOCIIUTAHHUS;

[IpuBneuenne BHUMaHMA OOYYarOIMXCA K LIEHHOCTHOMY acCHEKTY M3y4aeMbIX Ha YpOKax
[IPEIMETOB, SBJICHUN M COOBITUN, MHULMUPOBAHUE OOCYXKJIEHUH, BBICKA3bIBAHUI CBOETO
MHEHHS, BEIPAOOTKH CBOETO JINUHOCTHOTO OTHOILEHUS K U3y4aeMbIM COOBITUSM, SIBIICHUSM,
JULAM;

[lpumeHeHne HMHTEPAaKTUBHBIX (GopM  y4ueOHOM  pabOThl —  HMHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEJIbHYI0 MOTHBALMIO, UTPOBBIX METOIUK, AUCKYCCUH, NAIOIIUX
BO3MOKHOCTh TPHUOOPECTU ONBIT BEACHHUS KOHCTPYKTUBHOTO AMAJIOra; TPYIIOBONA padoTHl,
KOTOpast YYUT CTPOUTH OTHOLICHHS W JEHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOT'O MBIIIJICHUS;

IToOyxnenne oOydarommxcs coOI0NaTh HOPMBI MOBEICHUS, TpaBHiIa OOMIEHUS CO
CBEpCTHUKAaMHM M TEAaroruyecKuMH pabOTHMKAMHM, COOTBETCTBymolMe ykiaany MBOY
«Kaproropckass CIII  Nell8», ycraHOBIeHHE U TOAJAEPXKKY J10OpOKeIaTENHbHOM
aTMocdepsl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KoaunuecTBo yacos
DJIeKTpOHHBIE (HH(PPOBBIEC)
n/ | pasiesioB H TeM Bcer | KoHTpoibHBI
o0pa3oBaTejbHbIE Pecypchl
n NporpamMMmsl 0 e padoThI
MHoO)kecTBO
JEHCTBUTEIBHBIX
YHUCE.
M . .
HOTORICHE! https://resh.edu.ru/subject/51/1
1 PamnonansHeIe 24 1 0/
ypaBHEHUS U -
HEPaBEHCTBA.
CucTeMbl TMHEHHBIX
ypaBHEHUH
OyHKINHA U
5 rpaduku. CTeneHHas 12 1 https://resh.edu.ru/subject/51/1
GYHKIHS ¢ IIEeTBIM 0/
MoKazarejaemM
ApudmeTrueckuii
KOpeHb -0t https://resh.edu.ru/subject/51/1
3 CTCTICHH. 15 1 0/
UppauunonanbHbie -
ypaBHEHUS
[TokazarenbHas
byHKLuS. https://resh.edu.ru/subject/51/1
4 10 1
[TokazaTenbHbIC o/
ypaBHEHUS
Jlorapudmuaeckas
byHKIUSL. https://resh.edu.ru/subject/51/1
5 18 1
Jlorapudgmudeckue o/
ypaBHEHUs
T i
PHFOHOMETpHHCCKH https://resh.edu.ru/subject/51/1
6 € BBIpa)XCHHUS U 22 1 0/
ypaBHEHUs -
; ITocnenoBareabHOCT 10 1 https://resh.edu.ru/subject/51/1
U U TIPOTPECCHU o/
H )
CHPEPHIBHEIC https://resh.edu.ru/subject/51/1
8 byHKIUH. 20 1 0/
[IpounsBoanas -
9 [ToBTOpeHwue, 5 2 https://resh.edu.ru/subject/51/1
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000011IeHNE,
cUCTEMATU3AIHAA
3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

136

10



https://resh.edu.ru/subject/51/10/

11 KIIACC

Ne HaumenoBanue Koan4yecTBo yacoB
duexkTpoHHble (HudpoBbIEL)
n/ | pa3ienaoB M TeM Becer | KoHTpoibHBI
o0pa3oBaTe/ibHbIE Pecypchl
n NMPOrpamMMbl 0 e padoTsI
HUccnenosanue
byHKIHi ¢ https://resh.edu.ru/subject/51/1
1 22 1
[IOMOIIBIO 1/
MIPOU3BOJIHOMN
) [epBooOpa3uas u 12 1 https://resh.edu.ru/subject/51/1
UHTETpal 1/
I'paduku
TpHFOHOMprquCKH https://resh.edu.ru/subject/51/1
3 X QYHKITUH. 14 1 1
TpuronomeTpuyecku -
€ HEepaBEHCTBA
WppannoHanbHeIe,
4 NOKa3aTeJIbHbIC U 24 1 https://resh.edu.ru/subject/51/1
norapuMUUecKue 1/
HEPaBEHCTBA
5 K OMITEKCHELS THeTA 10 1 Tﬁtps:/lresh.edu.ru/sub|ect/51/1
HarypanbHble 1 https://resh.edu.ru/subject/51/1
6 10 1
1eJIble Yhcia 1/
Cucremsbl
pamoOHAIBHEBIX,
7 UPPALUOHATBHBIX 12 1 https://resh.edu.ru/subject/51/1
MOKa3aTeIbHBIX U 1/
Jorapu(pMUIECKUX
ypaBHEHUI
8 3amaun ¢ 16 1 https://resh.edu.ru/subject/51/1
napamerpamu 1/
[ToBTOpEHUE,
o0o0mieHwe, https://resh.edu.ru/subject/51/1
9 16 2
cHUCTeMaTU3aIUs 1/
3HAaHUU
OBIIEE KOJIMYECTBO
YACOB I10 136 10
[TPOT'PAMME
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PABOYAS ITPOI'PAMMA 110 YYEBHOMY INPEJMETY
«'EOMETPHUS», 10 - 11 KIIACCBI
HOACHHUTE/IbBHAA 3AITHCKA

Pabowas mporpamma ydebHoro kypca «l'eomerpusi» 06a30BOro YpOBHS IS
obOyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeILHOTO CTaHIApPTa CPEAHETO OO0IIero 0oO0pa3oBaHUsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABSIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, U TpaauLUN
poccuiickoro oOpa3oBanusi. Peanuzamms mporpaMmbsl 00eCTIeYMBAET OBJIAZICHUE KIFOUEBBIMU
KOMITCTCHITUSIMH,  COCTaBJISIONIMMH  OCHOBY JUISI CaMOPAa3BUTHS M  HEIPEPBIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOIIEKYIbTYPHOIO, IUYHOCTHOTO U MO3HABATEIBHOTO PAa3BUTHS
JUYHOCTH 00YYarOIIUXCSI.

BaxxnocTe y4eOHOTO Kypca TreoOMETpHUH Ha ypOBHE CpPEIHEro 00Imero oOpa3oBaHUS
00yCIIOBJIEHa TPAKTHYECKON 3HAYMMOCTBHIO METANpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
0o0y4YeHUsl TEOMETPHUH B HAMPABICHUH TUYHOCTHOTO PAa3BUTHUS 00y4aromuxcs, (GOpMHUpPOBAHUS
(yHKIIMOHAJIBHOW MaTeMaTH4YEeCKOW I'PaMOTHOCTH, U3YYEHHUS APYTUX Y4EOHBIX AUCLMILIUH.
Pa3Butre y 00y4arommxcs MpaBHIBHBIX MPEICTABICHHUNA O CYIIHOCTH U TPOHCXOKICHUU
TeOMETPUYECKUX a0CTpaKIUii, COOTHOIICHWH pEAITbHOTO0 W WACAIBHOTO, XapakTepe
OTpaXCHHUS MaTeMaTUYeCKOM HayKOW SBIEHUH U TMPOLIECCOB pPEATBbHOTO MHpA, MECTe
T€OMETPHUH B CHCTEME HayK U POJIU MaTEMaTHYECKOTO0 MOJCIUPOBAHMS B HAYYHOM MO3HAHUU
U B MPAKTHKE COCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHHUS YUAIUXCS, a TAKKE
Ka4yeCTB MBIIICHUS, HEOOXOAUMBIX JUISI aJanTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBrsieTcss oHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOIIEro
o0pa3oBaHUs, TaKk Kak 00eCTieYMBaeT BO3MOKHOCTD M3YUEHHS KaK JUCIUILIMH €CTECTBEHHO-
Hay4YHOU HANPaBIEHHOCTHU, TaK ¥ TYMaHUTAPHOM.

Jlorudeckoe MblIUIeHUE, (HOpMHUpPYyEeMOe MPH U3YYCHUU OOYYAIONIMMHUCS MOHSITHIHBIX
OCHOB TE€OMETPHUU M TIOCTPOCHUHU IICTIOYKH JIOTHYCCKUX YTBEPKICHUH B XOJI€ PEIICHHS
TeOMETPUYECKHUX 3a/lay, YMEHUE BBIABUTATh M OINPOBEpPraTh THIIOTE3bl HEMOCPEICTBEHHO
WCTOJIB3YIOTCSl TIPU PEUICHWH 3a7ad €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH M3 Kypca
(buzukm.

YMeHue OpHEHTHPOBATHCA B TPOCTPAHCTBE WUIPACT CYIIECTBEHHYIO POJb BO BCEX
o0acTsaX mesATeNbHOCTH YenoBeka. OpHeHTalHs YejIoBeKa BO BPEMEHH M TPOCTPAHCTBE —
HEOOXOJUMOE YCIIOBHE €r0 COLMAJIbHOrO ObITHSA, (popMa OTpa>keHHUs OKPYKAIOIIEro MHpa,
YCIOBUE YCHEIIHOTO T[O3HAHUS W AaKTUBHOTO MpeoO0pa3oBaHHs JCHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3amMu OOBEIWHSET pa3Hble BUIbI YYECOHOW W
TPYAOBOM NESITENBHOCTH, SIBISIETCS OAHUM U3 MPO(EeCCHOHAIBHO Ba)KHBIX KayeCTB, IOITOMY
aKTyaJbHa 3a/1a4a (OPMHUPOBAHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIICHHUS Kak
Pa3HOBUAHOCTU OOPa3HOTO MBILIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K
MPAKTUYECKON ACSITENFHOCTH IO MHOTUM HAIPABIICHUSIM.

Lens ocBoeHnust mporpamMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
o0ydyeHus — 001eoOpa3oBaTeIbHOE M OOMIEKYIBTYPHOE PA3BUTHE OOYYAIOIIMXCS 4Yepes
o0OecredyeHne  BO3MOXKHOCTH  NPHUOOPETEHUS W HUCIHOJB30BAHUS  CHUCTEMATHUYECKUX
T€OMETPUYCCKHUX 3HAHWUU M JIEUCTBUH, CTICIM(PHIHBIX T€OMETPHUH, BO3MOKHOCTH YCIECIITHOTO
OpOAODKeHHUS OOpa3oBaHMsl MO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C TMPUKIAJIHBIM
WCIIOJIb30BAHUEM T€OMETPHUHU.

[Mporpamma mo reomerpun Ha 0a30BOM YpOBHE IpeIHA3HAYEHA U O0YYarolIuXCs
CpelHel IMIKOJIbl, HE WCIHBITHIBABIIMX 3HAYUTEIHHBIX 3aTPYAHCHUNH HA YpOBHE OCHOBHOTO
obmero odpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM yPOBHE JOJIKHBI OCBOUTh




o0Iye MaTeMaTHYeCKUEe YMEHHs, CBSI3aHHBIE CO CIEHU(PHUKON T'€OMETpHUH U HEOOXOIUMbIE
JUIsL )KU3HU B COBpPEMEHHOM oOmiectBe. KpoMe 3TOro, oHH MMEIOT BO3MOXKHOCTb HU3Y4YUTh
reomMeTputo Oosnee TINIyOOKO, €clii B JaJbHEHIIeM BO3HMKHET HEOOXOAUMOCTh B
TreOMETPUYECKUX 3HAHUSAX B IPOPECCUOHATIBHOM J1eATEIIbHOCTH.

JlocTmxeHre  LeAM  OCBOGHMsSI ~ IPOrpaMMbl  OOECHEUMBAETCS  PEUICHHEM
COOTBETCTBYIOIIMX 3ajad. IlpuopurerHeiMu 3amadaMu ocBoeHMs Kypca «l'eomerpum» Ha
6a3oBoMm ypoBHe B 10—11 krmaccax sBISIOTCS:

e (opMupoBaHHME IPEJCTABIECHUS O I'€OMETPHUM KaK 4acTH MHPOBOM KYyJbTYphl U

OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (dopMupoBaHHE MpPEJICTABICHUS O MHOTOTPAaHHUKAaX M TeJlaxX BpallleHUs Kak o
BOKHEHIINX MATEeMAaTHYECKUX MOJICNAX, IO3BOJISIOMIMX OIUCHIBATh W H3Yy4aTh
pa3HbI€ SBJICHUS OKPY)KAIOILIEr0 MUPAa;

e (opMupoBaHHE yMEHHs pAcIO3HABaTh HA YepTEkaX, MOAEIAX U B pEaIbHOM MHUPE
MHOTOTPaHHHKH U TeJla BPAIICHUS;

e OBJAJCHME METOJAaMM pEIIeHUs 3a7ady Ha TOCTPOCHHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX QUTYP;

e (opMupoBaHHE yMEHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHSIMHA O MHOTOTPAHHUKAX U
TeJIax BPAIllEHUs U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJCHHE QJITOPUTMAMH pEIICHUs OCHOBHBIX THUIIOB 3a1ad; (OpMHUpPOBAHHE
YMEHUS TPOBOJUTH HECIIOKHBIE J0KA3aTENIbHBIE PACCYKACHUSA B XOJA€ PELICHMs
CTEepEOMETPUYECKHX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE UWHTEJJIEKTYaJIbHBIX UM TBOPYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
MO3HABATEILHOM  aKTUBHOCTH, MCCJIENOBATEIbCKUX  yYMEHHUH, KPUTHYHOCTHU
MBIIICHHS,

e (dopMmupoBaHue (QYHKIHOHAIBHON IPAMOTHOCTH, PEIEBAHTHON M€OMETPUU: YMEHHE
pacrmo3HaBaTh  NPOSIBICHUS ~ TEOMETPHUECKUX  TOHSATHHA,  OOBEKTOB |
3aKOHOMEPHOCTEH B pEalbHBbIX XM3HEHHBIX CUTYAaLUAX M IPU HU3YYEHHM JIPYIHX
y4eOHBIX  TNpPEAMETOB, TPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(GopMynupoBaTh UX Ha SI3bIKE T€OMETPUM MU CO3[aBaTh I'€OMETPUUECKHE MOJIEIH,
IPUMEHATh OCBOCHHBIM T€OMETPUUYECKMM ammapar JJjs peleHus MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/a4y, WHTEPHIPETHPOBATh U  OLICHUBATH  IIOJyYECHHBIE
pe3yabTaThl.

OTnuunTeNbHOW  OCOOEHHOCTBIO  IPOTrpaMMbl  SBISETCS  BKJIIOYEHHME B KypC
CTEpEOMETPUN B Hayajle €ro M3Y4YeHMs 3a7ad, pPEIIaeMblX Ha YPOBHE HMHTYUTHBHOI'O
MO3HAHUS, U ONPEEeNEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOI'O MBIIIICHHUS, CTUMYIMPYET IpOTEKaHUEe
WHTYUTHBHBIX TIPOIIECCOB, MOTUBUPYET K JTATbHEHIIIEMY U3yUEHHIO MTPEIMETA.

[Ipennourenne OTHAETCS HAMIAJHO-KOHCTPYKTUBHOMY METOJLy OOydYeHHs, TO €CThb
TEOpPETUYECKHE 3HAHUA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-TPAKTUYECKOM
JeSITETPHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJCTABICHUA Yy ydYaluXcs B Kypce
CTEpEOMETPUH IPOBOAMUTCS 3a CUET pEeIICHUs 3a/1a4 Ha CO3/laHUe MPOCTPAHCTBEHHBIX 00pa30B
U 33/1a4 Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3nanue oOpa3a MPOBOAUTCS C
ONOPOM Ha HArJsAHOCTh, a ONEpUPOBAaHME OOpa3oM — B YCIOBUSAX OTBJIEUYEHHS OT
HarJIsIHOCTH, MBICIIEHHOT'O U3MEHEHUS €T0 UCXOIHOTO COJIEPKaHMS.

OcHoBHblE cojaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 xknaccax:
«MHororpaHHukn», «IIpsiMble 1 MJIOCKOCTH B MPOCTPaHCTBE», «Tena BpalieHus», «Bektopsl
U KOOpAMHATHI B IpocTpaHcTBe». DopMupoBaHHUE JIOTHYECKHX YMEHUH pacrpenensercs He



TOJILKO TIO COJIEP>KATENBHBIM JIMHUSAM, HO | 110 TOJaM OOyUeHUsI Ha YPOBHE CPETHEr0 00IIeTo
oOpa3oBaHusl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjibTaTaM OCBOCHUS
paboueil mporpaMMsbl, pacnpeneia€HHbIM IO rojaM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM
06pa30M, 4TOOBI OBJIAICHUC TCOMCTPUUYCCKUMHU TOHATHAMU M HAaBbIKAMH OCYHICCTBJIAIIOCH
MOCJICIOBATEIIbHO M TIOCTYIATEIbHO, C COOJIIOJICHHEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAHMS BKIIOYAINCH B OOLIYI0 CHUCTEMY TIE€OMETPHYECKUX IPEJCTaBICHUN
00yJaroIUXCsl, pacIApss ¥ yriyossis e€, 00pa3ysl MpOYHbIe MHOKECTBEHHBIC CBSI3H.

Ha usyuenne reomerpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B
11 kiacce, Bcero 3a jBa roja oOydenus - 102 yueOHbIX yaca.



INPEIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSMU: TOUKA, PsIMasi, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX I[pPU  PELICHUU
reoOMEeTPUYECKHX 3ajiau.

OnepupoBaTh MOHATUSMHU: MAPALIEIBHOCTh M MEPHEHAUKYISIPHOCTh TMPSAMBIX U
IJIOCKOCTEN.

KnaccuduuupoBaTs B3aMMHOE PACIONOKEHUE NPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMHU: JBYIPAaHHBIA yroj, TpaHM JBYTPAHHOTO Yria, pedpo
JBYTPAHHOTI'O yIJIa; JTMHEHHBIN yroJl ABYITPaHHOTO YyIJIa; FpaycHas Mepa JIByTpaHHOTO yrJja.

OnepupoBaTh NOHATHUAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbIII MHOTOIPaHHUK,
3JIEMEHTHI MHOTOI'PaHHUKA, TIPAaBUIIbHBIA MHOTOTPAaHHUK.

Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAaHHUKOB (MMpaMKJa; IpU3Ma, NPsIMOYTOJIbHBIN
napa’suiesnenumnen, Kyo).

KnaccuduuumpoBaTh MHOTOTpaHHHKH, BBIOMpass OCHOBaHHS IS  KJIACCH(HKALUU
(BBIIYKJIBIE M HEBBIYKJIbIE MHOTOI'DAHHMKM; IPAaBUJIbHBIE MHOIOIPAaHHUKH; MpSMbIE U
HaKJIOHHBIE MPU3MBI, TApAIIICTICIUIIEbI).

OnepupoBaTh NOHATUIMU: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHLUIBI TOCTPOCHUS CEUEHHM, UCTIONIB3YSI METOJL CJIEJIOB.

Ctpouth ceyeHHs MHOTOIPDAaHHMKOB METOJIOM CJIEIOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaxOXJEHHE T'€OMETPUUECKHUX BEIMYMH M0 oOpasuam Win
aIropuTMaM, IPUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOABl IPU PEIICHUU CTaHAAPTHBIX
MaTeMaTHYeCKHX 3a7ay Ha BBIYMCIIECHUE PACCTOSHUN MEXIY JABYMS TOUYKAaMHU, OT TOYKHU JI0
NPSIMOH, OT TOYKH JI0 IMIIOCKOCTH, MEXKY CKPEIIMBAIOLIMMHUCS TPSIMBIMU.

Pemrate 3amaun Ha HAxXOXIEHHE T'E€OMETPUYECKHUX BEJIHMYMH 1O oOpasnaMm Win
aIropuT™MaM, MPUMEHSS W3BECTHBIE aHAJIUTHYECKHE METOAbl IMPU PEIICHWU CTaHAAPTHBIX
MaTEMaTHYECKUX 3324 Ha BBIYMCIECHUE YIVIOB MEXAY CKPEILMBAIOIIUMUCS MPSIMBIMU, MEXIY
MPSIMON U TUIOCKOCTBIO, MEKAY TNIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnare 00bEMBI U MIIOLIAIN TOBEPXHOCTEH MHOIOI'PaHHUKOB (IIPU3Ma, MUPAMUAA)
C MpUMEHEHHEeM (QOPMYII; BBIYHUCIATH COOTHOIICHHS MEXIYy IJIOMIAIIMU IOBEPXHOCTEH,
00BEMaMu OJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MHOHATHSIMH: CUMMETPHUS B INPOCTPAHCTBE; LEHTP, OCb M IJIOCKOCTb
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekarts, npeoOpa3oBbIBaTh W HHTEPIPETHPOBATH  MHGPOPMALUIO 0
IIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PUTypax, MPeICTABIECHHYIO Ha YepTeXXax U PUCYHKAX.

[MpumensaTe rTeomerpuueckue (akThl I pEIICHUs] CTEPEOMETPUYECKHX —3ajad,
IIPEIOJArariuX HECKOJIBKO [IAaroB PEeIIeHHs], €CJIM YCIOBUS NPUMEHEHUS 3a/1aHbl B SIBHOU
dopme.

[IpumensTh npocTeine MporpaMMHbIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTe npHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M SKHU3HH,
pacrno3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MoyYyeHHbIE 3HaHUS HA NPAaKTUKE: aHAJU3UPOBATh peajbHble CUTYallud U
NPUMEHATh U3YYEHHbIE IOHATHA B IPOLECCE IIOMCKA PEIIEHUS MaTeMaTU4EeCKU



C(I)OpMyHHpOBaHHOf/'I HpO6JIeMBI, MOZACIIMPOBATE PCAJIbHBIC CUTyallUW Ha SA3BIKC T'€OMCTPHU,
HCCIICA0BATh MOCTPOCHHBIC MOJACTIN C UCITIOJIB30BAHUCM I'COMETPUUCCKHUX MIOHATHH U TCOPEM,
alirrapara anre6pbl; peuiaTb IMPAKTHYCCKUC 3a/ladd, CBA3aHHBIC C HAXO0XIACHHCM
TCOMCTPUUYCCKHX BCIIMYNH.

11 KUIIACC

OnepupoBaTh  NOHATUSAMHU:  [MIMHIPHYECKAs  IOBEPXHOCTh,  OOpasyromue
OWIMHAPUYECKON TMOBEPXHOCTH; IIMJIMHIAP, KOHUYECKas IIOBEPXHOCTh, 0Opa3yromme
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (IIUHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTYYESHHUS TEJ BPALLICHUSI.

KiaccudunupoBaTh B3aiMHOE pacIioioxkeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOI CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CEIMEHTA,
IAPOBOM CJI0¥, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOI0O CJIOA; IAPOBOM CEKTOP.

Bbruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH Te BPAIICHHS, TEOMETPUUECKUX TEl C
MIpUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BIHCAHHBINA B cepy U OMUCAHHBIA OKOJIO
cdepsl; chepa, BicaHHAs B MHOTOTPAHHUK UJTH TEJIO BPAIICHHUS.

BbIUnCIATE COOTHOIIEHHSI MEXKY IJIOMIAIIMU TIOBEPXHOCTEH N 00BEMaMU TTOTOOHBIX
TeN.

N3o0paxaTth uzydyaembie (UTYpPHI OT PYKH U C NMPUMEHEHHUEM MPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BreImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BPAILICHHS.

W3Bnexats, WHTEPIPETHPOBATH " npeoOpa3oBHIBATH UHPOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OmnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BEBITIOTHATE JTEWCTBUS CIIOKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOMKEHUS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00Ia/Ialo0T.

[TpuMeHSTH PaBHUIIO TapaslIeNeunena.

OnepupoBaTh MOHATUSMU: JE€KAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YroJl MEXAY BEKTOpaMH, CKaJSIPHOE
MPOU3BECHNE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHBIE BEKTOPHI.

Haxoguth cyMMy BEKTOpPOB M MpOHM3BEICHHUE BEKTOpPa Ha YHUCIO, Yrol MEXAy
BEKTOpaMH, CKaJIipHOE TMPOU3BEICHUE, PACKIAAbIBATh BEKTOP MO JABYM HEKOJTMHEAPHBIM
BEKTOPaM.

3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOI cHCTEME KOOPAMHAT.

[lpumensaTe Teomerpuueckue (aKTbl Ui PEHICHUS CTEPEOMETPUYECKUX —3ajad,
MIPEANOoaralouIMX HECKOJIbKO IIaroB PeUIeHHs, €CIM YCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOMN
dopme.

Pemmrate mpocreiimme TeoOMETpHUECKHME 33Jadydl  Ha IPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia.

Pematp 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUNW W HAXOXKICHHE
TE€OMETPUYECKHX BEITMYMH 110 00pa3iaM WU aJlrOpUTMaM, IPAMEHSST U3BECTHBIE METOIBI TIPH
pEIIeHNHU CTaHIaPTHBIX MaTeMaTHYECKHX 3a7ay.



[IpumeHaTs npocTeiime NporpaMMHbBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

[IpuBoauTe HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE M JKU3HH,
pacIo3HaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumeHATh MOoMy4YeHHbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYAallMH U
IIPUMEHATh U3Y4YEHHBIC IIOHATHA B IIPOLECCE IIOMCKAa PCIICHUS MaTeMaTHYECKU
chopMyIHpOBaHHON MPOOJIEMBI, MOAEIUPOBATh PeajbHbIE CUTYAllMH Ha S3bIKE T'€OMETPHHU,
HCCIIE0BaTh MIOCTPOCHHBIE MOJIENHN C MUCIIOJIB30BAHUEM T€OMETPUUYECKUX MOHATHA U TEOPEM,
anmapaTta aiareOpbl; pewmaTh I[PaKTUYECKUE 3a/add, CBA3aHHbIE C HaXOXKACHHUEM
FeOMETPUYECKUX BEJIMUUH.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacriosnoxkeHue NnpsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, ITapalICIbHbIE U
cKpewuBawmuecss npsamble. llapamnenbHOCTh HPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE:
NapajulelIbHBIE IIPSMBIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPSIMBIX; I[1APaJUICIIBHOCTD
NpsIMOM M TUIOCKOCTH. YTJIBI C COHANpPAaBICHHBIMU CTOPOHAMM; YroJl MEXIy HIpPSIMBIMH B
npoctpaHctBe.  [lapamienbHOCT,  MJIOCKOCTEM:  NapajulelbHble  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX TockocTeil. [Ipocreiimume npocTpancTBeHHBIE (GUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, apaJijiesienumne; IoCTPOeHUE CEUSHHI.

[lepneHAUKYNSpHOCTH TOPAMOM M IUIOCKOCTH: TNEPHEHIUKYISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, IIPSMBIC IApAJUICIbHBIE W IEPHEHIUKYISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePIEHAUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM MEpPHEeHANKYISIPHOMN
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY IPSIMOM U INIOCKOCTBIO; IBYTPAaHHBIN YroJ,
JIMHEHHBIN yrojl JBYIpPaHHOro yria. llepneHaukyisp M HaKJIOHHBIE: pACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT MPSAMON [0 TMJIOCKOCTH, MPOEKIUS (QUIyphl Ha IUIOCKOCTb.
[lepneHqUKyIAPHOCTD IUIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX NMEPIEHAUKYIISIpaXx.

MHororpaHHMKH

[lonsiTue MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOI'DAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa MHOTrorpaHHuka. llpusma: N-yronpHas npusma; rpaHu
¥ OCHOBaHUs MPU3MBI; IpsiMasi ¥ HAKJIOHHAS] TPU3MbL; OOKOBas U MOJIHAS TIOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, npsAaMOYroJibHbIM Hapajuielienune] U ero coicTsa. [lupamupa: N-yronpHas
nUpaMuja, TPaHU U OCHOBAaHUE NUPAMUJbL; OOKOBas W TMOJHAS IMOBEPXHOCTb MHUPAMHJIBI;
IpaBWIbHAas M YyCEU€HHas MNHMpamupaa. OJIEMEHTbl MNpU3Mbl W nUpaMuisl. llpaBunbpHbIE
MHOT'OTPaHHUKH: MOHATHE NPABUIBHOTO MHOTIOIPAaHHUKA; MPABWIbHAS MPU3Ma U IpaBUIbHAS
NUpaMU/a; paBUIbHASL TPEYTOJIbHAS MUPAMKJIa ¥ IPAaBUIBHBINA TeTpalap; KyO. [IpencraBnenue
O IMpaBWIbHBIX MHOIOTPAaHHMKAaX: OKTa’lp, HoJekasAp M uxocadap. CedyeHHs OpU3MBI U
MUPAMHUJIBI.

CummeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MPSAMOM, IMIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMuiaX, Napajuielenune ax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruucienue 3eMeHTOB MHOTOTPAaHHHUKOB: pé0Opa, auaroHanu, yribsl. [lnomans 60xoBoit
IIOBEPXHOCTH M IIOJHOW IIOBEPXHOCTH IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOM TMOBEPXHOCTU TPsIMOM mpu3mbl. [lnomaas OOKOBONW TMOBEPXHOCTH M TMOBEPXHOCTHU
NPaBWJIBHOM MUpaMHIbI, TeopeMa O Iuiomiaau yceu€HHoi mupamunibl. [lonarue o0 oObéme.
O0BEM nupamMuIbl, IPU3MBIL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMAJSMU MOBEPXHOCTEH,
00BpEMaMHU MTOLOOHBIX TE.

11 KJIACC

Tesa BpaneHus



[Hunuuapuyeckas TMOBEPXHOCTb, 00pasyrolue IHIUHIPHUYECKOW TOBEPXHOCTH, OCh
LWIMHIpUYECKON noBepxHocTU. LunuHap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 0Opasyrouias u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KoHu4eckoil mnoBepxHocTu. KoHyc: ocHOBaHMe W BepiunHa, oOpa3yollas M OCh; IUIOIIAIb
OOKOBOH M TMOJHOM MOBEPXHOCTH. YCEUEHHbI KOHyC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AuaMeTp; IUIOMIAJb NOBEPXHOCTH cdephl. Bianmuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iiommasb chepbl.

N300paxkeHune Ten BpalieHUs Ha MI0CKocTH. Pa3BépTka mUIuHIpa U KOHYCA.

KomOuHanuu Tten BpalleHHs MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Monsitue 006 o00BEéMe. OcHOBHBIC cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaijenenunena u cieactsus U3 He€. OO0bEM munuHapa, koHyca. O0BbEM
apa v miomasis cepsl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAISMHU IOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TE.

Ceuenns nwiuHApa (MapaJIelbHO M NEPHEHIUKYJIIPHO OCH), CEYEHHU KOHyca
(mapanienbHOE OCHOBAHHUIO U MPOXOZSIIEe Yepe3 BEPIINHY), CEUSHHUs LIapa.

BeKTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. Cl0KeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenuneaa. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUIN C BEKTOPAMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4yd B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsMbIMH U IJIOCKOCTAMH. KOOpaMHATHO-BEKTOPHBIN METOJ IpPH
pelIeHnH TeOMETPUUYECKUX 3a/1a4.

Y4er padoueii nporpaMMbl BOCIHTAHUS
Peanu3anus BocnuTaTeabHOro NOTEHLIMANA YPOKOB T€OMETPUU IIPEyCMaTPUBAET:

1. MakcuMajabHOE HCIOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJEPKaHHS Y4eOHOTrO
npeameta «['eomeTpusi» st GOPMUPOBAHUS y O0YUAIOIIMXCS POCCUHCKUX TPATUIIMOHHBIX
JYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHHCKOTO HCTOPUYECKOTO
CO3HAHHMS HAa OCHOBE MCTOPHYECKOTO IMPOCBEUICHUS; IOJ00p COOTBETCTBYIOIIETO
COZICp)KaHMsI YPOKOB, 3aJ[aHWi, BCIIOMOTATE/IbHBIX MATEPHAIOB, MPOOIEMHBIX CHUTYaIUi
TUTSE 00CYKICHUI;

2. BriroueHHe I1eJIeBBIX OPUCHTHUPOB PE3YyJIbTaTOB BOCHHUTAHUS, MX Y4YET B ONPEICICHUM
BOCIIUTATENLHBIX 33/1a4 YPOKOB, 3aHITHI;

3. BiroueHue B cojepkaHHE YPOKOB MPA3JHUYHBIX M MAMSTHBIX JIaT B COOTBETCTBUHU C
KaJICHIaPHBIM [UIAHOM BOCIIUTATEIbHON pabOoThI;

4. BpIiOOp METOI0B, METOJUK, TEXHOJIOTHIA, OKAa3bIBAIOIIMX BOCIUTATEIBHOEC BO3/ICHCTBUE HA
JMYHOCTh B COOTBETCTBHH C BOCIHTATEIbHBIM HICATIOM, ICJIBIO M 33Ja4aMi BOCITHTAHMS,
IIEJIEBBIMA OPUCHTHPAMHU PE3YJIbTATOB BOCIIUTAHMS,



[IpuBneuenne BHUMaHMA OOy4aroIMXCAd K LIEHHOCTHOMY acCHEKTYy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBICHUN M COOBITUN, MHULMUPOBAHUE OOCYXKIEHUH, BbICKA3bIBAHUI CBOETO
MHEHHMS, BEIPAOOTKH CBOETO JINUHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITUSM, SIBIICHUSM,
JULaM;

[lpumeHeHne HMHTEPAaKTUBHBIX (GopM  y4ueOHOM  pabOTBl —  MHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATECJIbHYI0 MOTHBALIMIO, UTPOBBIX METOIUK, JUCKYCCUH, NAIOIIUX
BO3MOYKHOCTh ITPHUOOPECTU ONBIT BEACHUS KOHCTPYKTUBHOTO AMAJIOra; TPYIIOBOM padoTHl,
KOTOpask yYUT CTPOUTH OTHOLICHHS U JEHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIIJICHUS;

[ToGyxnenne oOyyarommxcst COOMIONaTh HOPMBI MOBEIEHUs, NpaBWiIa OOIIEHHUS CO
CBEpCTHUKAaMM M MEAaroruuecKuMH pabOTHMKAMHM, COOTBETCTBymolMe ykiaany MBOY
«Kaproropckass CIII  Nell8», ycraHOBIeHHE U TOAJAEPKKY J10OpOKEIATEIBbHOU
aTMocdepsl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBanue
(uudposbie)
n/ | pasiejaoB u TEM Bcer | Konrtpoabnsl | IlpakTtuueckn
o0pa3oBaTe/ibHbIE
I IPOrpaMMbl 0 e padoThbI e padoThI
pecypchbl
Beenenue B
CTEPEOMETPUIO 10
IIpsimble n
TUTIOCKOCTH B
IPOCTPAHCTBE.
[TapannensHOCTH 12 1 1. Hudposas
HPAMBIX 1 oOpazoBarebHast
IOCKOCTEH miaThopma « Yum.
Py»
- 2. lludposas
CPHCHINKYIIAPHOC o6pazoBaTenbHas
b Hp’IMHXVH 12 wiatdopma « A
ITnockocreit
Kiace»
3. 'ocynapcTBeHHas
Vel MexIy oOpa3oBaTesbHas
IPAMBIMH U 10 1 wiatgopma «PIIII»
IIOCKOCTSIMA 4.EnnHast KOJIEKIIUS
1 HpOBBIX
MHOTOrpaHHIKH o0pa30BaTeNbHBIX
1 1 pecypcos(http://schoo
OGLEMEL I-col Iectvlon.edu.ru/)
5.OHnaiiH- mKoIa
MHOTOTPaHHUKOB 9 1 .
JUTsL ieTeil u
oJIpocTKOB Skysmart
[ToBTOpEHME:
CeUCHHS,
4 1
PACCTOSIHUS U YTJIBI
OBIIEE KOJIMYECTBO
YACOB I1O 68 5 0
[MPOIT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3fieJioB U TeEM Kontpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMporpamMmal padoThI padoThI
pecypchbl
1 Tena Bpamenus 12 1. Hudposas
oOpasoBaTesbHas
OGBEMEL TeI wiatdopma « Yuu. Py»
2 5 1 2. lupposas
B oOpa3oBarenbHas
CKTOpBRI M miaTdopma « S
3 KOOpAMHATHI B 10 1 Kiacer
fpocTpatctse 3. 'ocynapcTBeHHas
oOpa3oBaTenbHast
IloBTopenue, iatdopma «POLI»
00o01eHue, 4.EnuHast KOJUIeKIUS
4 CHCTEMaTH3aIIUs 7 1 UPPOBBIX
3HaHWH 06pa3oBaTeIbHBIX
pecypcos(http://school-
collection.edu.ru/)
OBIIEE o
5.0nnaH- mKkona s
KOJIMYECTBO 34 3 0 IeTel U HOJIPOCTKOB
YACOB I1IO P

[TPOTPAMME

Skysmart



http://school-collection.edu.ru/
http://school-collection.edu.ru/

PABOYASA ITPOI'PAMMA 110 YYHEBHOMY IIPEJMETY
«BEPOATHOCTDb U CTATUCTHUKA»,
10 - 11 KJIACCBbI
HOACHUTE/IbBHAA 3AITHCKA
VYuebHblil Kypc «BeposTHOCTh U CTaTUCTHKA» 0a30BOr0 YPOBHSI SBISETCS MPOJODKEHUEM U

pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOr0 ypOBHS OCHOBHOTO OOIIEro
oOpa3oBaHusi. Y4eOHBI Kypc TpeaHa3HaueH /s (GOPMHPOBAHUS Y OOyYaroIIUXCs
CTaTUCTHYECKOW KYITBTYPhl M TIOHUMAHHSI POJIM TEOPUHU BEPOSTHOCTEH KaK MaTeMaTHYeCKOTO
WHCTPYMEHTA ISl U3YYEHHUs CIy4yailHbIX COOBITHUH, BeIMYMH U mponeccos. [Ipu u3yuenun
yueOHOro Kypca oOoramaroTcs MpeAcTaBICHUS OOydYaroluXcsi O METOAAaX HCCIeNOBaHUS
W3MEHYMBOTO MHpA, Pa3BUBAETCS MOHMMAHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MupoBo33peHus. CoxepkaHue YUeOHOTO Kypca HampaBICHO Ha 3akKpeluvieHHe 3HaHWM,
MOJIYUEHHBIX TPU HM3YYEHMH Kypca Ha YpOBHE OCHOBHOTO o0miero oOpa3oBaHUs, M Ha
pa3BUTHE NPEICTABICHUN O CIIlyyailHbIX BETMUYMHAX M B3aMMOCBSI3X MEX/y HUMH Ha BaXKHBIX
MpUMEpax, CIOKETHl KOTOPBIX MOYEpPIHYTHl M3 OKpYXKamoImero mupa. B pesymbrate y
o0yJaromuxcs JODKHO c(OPMHUPOBATHCS TIPEICTABICHUE O HanOosee ynoTpeOUTEITbHBIX U
o0LIMX MaTeMaTUYECKUX MOEIISAX, MUCHOIb3YEeMbIX JJISi OMHCAHMS aHTPOIOMETPUYECKUX U
neMorpauuecKux BeWYHH, MOTPEUIHOCTEN B pa3IMYHOIO PO/ia U3MEPEHUSX, JUTUTETHbHOCTH
0€30TKa3HOI PabOThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUH U
mpoueccoB B oOmecTBe. B COOTBETCTBUM € yKa3aHHBIMU ILI€JIIMU B CTPYKTYpe ydeOHOTro
Kypca «BeposiTHOCTh ¥ CTATUCTUKA» ISl YPOBHS CPEIHETO 001ero oopa3oBanus Ha 6a30BOM
YPOBHE BBIJIEJICHBI CIEAYIOIINE OCHOBHBIE COJiepKaTesbHble TUHUM: «Ciy4yaiiHble COOBITUS U
BEPOATHOCTHY, «Cly4aifHble BETMUMHBI U 3aKOH OOJBIINX YHcen». BaxkHyro yacTh yueOHOTO
Kypca 3aHUMaeT H3yuYeHHEe TIeOMETPUYECKOro U OMHOMMAJIBHOTO paclpeleNeHuid u
3HAKOMCTBO C HX HENPEPHIBHBIMH aHAJIOTaMH — I[IOKa3aTeNbHBIM W HOPMAJIBbHBIM
pacupenencausimMu. Conepxkanne TUHHN «CiydaifHbIe COOBITHSI M BEPOSTHOCTH) CITYXKHUT
OCHOBOH 11 (OPMUPOBaHUS MPEICTABICHUNH O paCHpEeeIeHUHd BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CITy4alHbIX BEJIMYMH, a TaKXKE 3Ta JIMHUS HEOOXoquMa Kak 0a3a JJIsl U3y4eHUs
3aKkoHa OONBIIMX YHucel — (PyHOAMEHTaIbHOTO 3aKOHA, JEWUCTBYIOIIETO B MPHPOJE H
o01ecTBe W MMEIOIMIET0 MaTreMaThdeckyio dopmanm3anuto. Cam 3aKOH OOJBIINX YHCEI
mpeajaraercsi B~ O3HAKOMUTENBbHOH  ¢opMe ¢  MUHUMAIbHBIM  HCHOJIb30BAaHUEM
MatemaTudeckoro ¢GopmanuzMa. TeMbl, CBA3aHHBIE C HENPEPHIBHBIMU CIIy4aiiHBIMU
BEJIMYMHAMH, aKIIEHTUPYIOT BHUMaHUE OOYYaIOLIMXCS HA OMUCAHUU U MU3YyYCHHUHU CIy4alHBIX
SBIICHMA C TIOMOIIBIO HETNpephIBHBIX (yHKIWKA. OCHOBHOE BHUMAaHHE YJIENSETCS
MOKa3aTeJIbHOMY W  HOPMQJIbHOMY  pacHpelesieHusM, IMpuU ITOM  IpeAroaraercs
03HAKOMUTENFHOE M3Yy4eHHEe MaTepuana 0e3 JoKa3aTelbCTB MpUMeHseMbIX (pakToB. OOmee
YHCIO YacoB, PEKOMEHJOBAHHBIX [UIi M3y4deHus YydeOHoro kypca «BeposdTHocTh u
cratucTtuka» — 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hepento), B 11 kiacce — 34 vaca (1
4ac B HEJEJNIO).



INPEIMETHBIE PE3YJIbTATbBI

K kon1ty o0yuenus B 10 kj1acce o0y4Jaronuiicst MOJYIUT CIICTYIOIINE TPEIMETHBICPE3YIbTaThI:

YUTaTh U CTPOUTH TAOIMLIBI U TUArpaMMBlI,

OTIepUPOBATH MOHIATUSIMU: CpeJiHEee apupMeTHUECKOe, MeaHa, HauboJblee, HAaMMEHblIIee 3HaUYeHHE,
pa3Max MacCHBa YUCIOBBIX JAHHBIX;

ONEpPUPOBaTh MOHATHAMM: CIy4alHBIM OSKCIEpUMEHT (ONBIT) M Cly4daiiHOe COOBITHE,
AJIEMEHTApHOE COOBITUE (AJIEMEHTAapHbI HCXOJ) CIY4alHOIO OIbITa, HAXOJAWUTh BEPOSITHOCTU B
OIBITaX C PABHOBO3MOXHBIMHM CIY4YalHBIMU COOBITUSIMHM, HAXOAWTh M CpPAaBHUBATb BEPOATHOCTHU
COOBITU B U3YUEHHBIX CIIyYallHBIX 3KCIIEPUMEHTAX;

HaXoAuTh MU (OPMYIMPOBATH COOBITHS: IEpecedyeHne M OOBEAMHEHHE MJaHHBIX COOBITHH,
COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO, MOJIb30BaThCs JuarpaMmaMu Oiiiepa u GhopMynoi
CJI0KEHMSI BEPOSITHOCTEH MPU PELIEHUH 3a/1a4;

ONEpUpOBaTh IMOHATUSAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBHCHUMBIE COOBITHUSA, HaXOAUTh
BEPOSTHOCTH C IMOMOIIBIO IIPaBUJIa YMHOXKEHMSI, C TOMOLIbIO I€peBa CIIy4aliHOTO OTIbITA;

MPUMEHITh KOMOWHATOPHOE TMPAaBWJIO YMHOXEHMS TNpU PEIIEHUH 3a]ad; OIEepUupoBaTh
NOHATHUAMM: UCIBITAHUE, HE3aBUCHMBIE WCIIBITAHUSA, CEPHs UCIBITAHUI, yCIeX M Heynaya, HaXOAUTb
BEPOSITHOCTH COOBITHI B CEpUM HE3aBUCHUMBIX UCIBITAHUH /10 IEPBOT0 yCIleXa, HAXOAUTh BEPOSITHOCTU
coObITHI B cepuH UctibiTanui beprysu;

OIEpUpPOBATh MOHATHAMM: CiIydaiiHas BEJIMYMHA, PACIPENEICHHE BEPOSATHOCTEH, auarpamma

pacnpeneseHusl.

K xonimy o6yuenus B 11 kiacce o0ydaromuiicst MOTYyYUT CIECAYIONTUE TPECIMETHBIEPE3YIIbTATHI:
CPaBHUBATH BEPOSITHOCTH 3HAYCHHUW CIIy4alHOW BEIWYMHBI 110 PACHPEIEICHUI0 WIH C IIOMOULIBIO
quarpamum;

OIIEpUPOBATh NOHATHEM MAaTEMaTHYECKOIO OKUAAHMSI, IPUBOJUTH IPUMEPHI, KaK IPUMEHSAETCS
MaTeMaTHYECKOEe 0KMJIAaHUE CITy4aliHOM BETMYMHBI HAXOAUTbMATEMATUYECKOE OKUAAHNE 110 JTAHHOMY
pacnpeeNeHuIO;

UMETh IMPEACTABICHUE O 3aKOHE OOJBIIMX YHCEN; UMETh MPEICTABIECHUE O HOPMAaJIbHOM

pacrpeelIeHuN.



COJAEP)KAHUE YYEBHOT O IIPEJIMETA

10 KJIACC

[IpencraBneHne AaHHBIX C TIOMOIIBIO TAOJHUIl M AHATPAMM.
Cpennee apudmernueckoe, MeIuaHa, HanOOJbIIEe U HaUMEHbIIEE
3HAueHUs, pa3Max, JUCHEePCUsT M CTaHJApPTHOE OTKIIOHCHHE
YHUCJIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIyYaiiHble COOBITHS.
DJIeMEHTapHBIE COOBITHS (MCXOIBI).

BepositHOCTh ciy4aifHOro coObITHs. biu3zocTs 4acToThl M
BEPOATHOCTH COOBITUH. CryyaiiHble ONBITHI C PAaBHOBO3MOXKHBIMU
3JIEMEHTApHBIMU COOBITHSIMU. BeposiTHOCTH COOBITHII B OIBITaxX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJ COOBITHSMH: TiepecedeHHe, OO0bEIUHEHUE,
MPOTHBONOJOXKHBIE CcoObITUSA. Jlnarpammbel  Oiinepa. Dopmyna
CJIOKEHHSI BEPOSITHOCTEH.

VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEpOATHOCTEH. JlepeBo
ciayyalHOro »skcnepumenta. @dopmyna TOJIHOH BEPOATHOCTH.
HezaBucumblie cOOBITHS.

KomOunatopHoe mnpaBuio ymHOXeHHs. IlepecTaHoBku wu
(dakTopuan. Yucino coueranuid. TpeyronpHuk Ilackams. dopmymna
6unoma HproToHa.

bunapHblii ciayyaiiHbI  ONBIT (MCHBITAHUE), YCHEX U
Heynaua. HesaBucumble ucnbiTaHus. Cepus  HE3aBHCHUMBIX
WCIbITaHUN 70 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX UCIIBITAHUI
bepnynu.

Cnyuaiinas BenuuuHa. PacnpeneneHue  BEepOSTHOCTEH.

JHuarpamma pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM
qHCIIe, TEOMETPUUECKOE U OMHOMHUAIIBHOE.

11 KJIACC

UucioBble  XapaKTepUCTUKM  CIy4YaWHBIX  BEJIWYMH:
MaTEeMaTHYECKOe  OKUIaHWe, JUCHEepCUss U CTaHAapTHOE
oTkioHeHHe.  [Ipumepbl  NpuUMEHEHUS  MATEMAaTHYECKOIO
0XXMJIaHMsI, B TOM YHCIIE€ B 3aJayax W3 IMOBCEIHEBHOW KU3HH.
MareMaTtuueckoe OXujaHue OWMHAPHOW CIy4yalHOW BEITUYHHBI.



MareMaTtuyeckoe OXUJAaHUE CYMMBbl CIy4YalHBIX BEJIMYHUH.
MatemaTuueckoe OXHIAHUE U JUCIIEPCUS T€OMETPUUYECKOTO U
OMHOMUABHOTO pacIpeieIeHHH.

3akoH OOJNBIIMX YHCEN U €ro pojib B HayKe, MPHUPOJE U

obmecTBe. BoIOOpOUYHBIM METOT UCCIIEAOBAHMIA.

IIpumepsl HENMPEPBIBHBIX CIIy4aiHbIX Beau4uH. [loHsATHE O

IJIOTHOCTH  pacmpenesieHus.  3ajadd,  OPUBOASIIHME K
HOPMaJbHOMY PacHpeesICHHUIO. [lonsiTue 0 HOpMaIbLHOM
pacnpeeseHNN.

Yuyer paboyeil nporpaMMbl BOCIMTAHUS

Peanmaunﬂ BOCIIMTATCJIBHOTO MMOTCHIHMAJIA YPOKOB BCPOATHOCTHU U

CTATUCTUKU MPCAYCMATPHUBACT:

1.

MaxkcumansHOE HCIIOJIL30BaHUE BOCITUTATEIbHBIX
BO3MOXKHOCTEH coiepkaHusl y4eOHOro MpeaMeTa «BepoaTHoCTb
M cratTuctuka» Il (QOpPMHPOBAaHUS Y  OOyYaromuxcs
POCCUHCKMX  TPAJAMIMOHHBIX  JYXOBHO-HPABCTBEHHBIX W
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHMCKOTO HCTOPUYECKOTO
CO3HAHMUS HAa OCHOBE HMCTOPUYECKOTO IMPOCBELICHUS; MOA00D
COOTBETCTBYIOIIETO CO/IepKaHUS YPOKOB, 3aJJaHuH,
BCIIOMOTATEJIbHBIX MAaTEPUaJOB, MPOOIEMHBIX CHUTYAIHMid JIs
00CYXICHUII;

BxroueHue 1eneBbIX OPUEHTUPOB PE3YJIHTATOB BOCIUTAHUS,
WX Yy4YeT B ONPENENCHUU BOCIUTATEIBHBIX 3a/lad YPOKOB,
3aHATHH;

Bxntouenue B cosiepaHue ypoKOB MPa3AHUYHBIX U MTAMSITHBIX
JIaT B COOTBETCTBHUH C KaJICHAAPHBIM IJIAHOM BOCTIMTATEIILHON
paboThl;

Beibop MeTomoB, METOIMK, TEXHOJOTHUH, OKa3bIBAIOIINX
BOCIIUTATEILHOE BO3JCHCTBUE HA JINUHOCTH B COOTBETCTBHUU C
BOCIIUTATCILHBIM HJICAJIOM, IS0 U 3aJadaM{ BOCIUTAHUS,
1[eJIeBBIMUA OPUEHTHPAMU PE3yIbTaTOB BOCIIUTAHMUS,
[IpuBnedenne BHUMaHUS OOYYAOMIMXCS K IEHHOCTHOMY
aCMleKTy H3Yy4YyaeMbIX Ha YpOKaX IMPEIMETOB, SBIECHUUH U
COOBITUH, WHHUIIMUPOBAHWE OOCYXJICHUM, BbICKa3bIBAaHUI



CBOET'0 MHEHHMsI, BEIPAOOTKH CBOETO JMYHOCTHOT'O OTHOLICHHS
K U3y4aeMbIM COOBITHUSM, SIBIICHUSM, JIULAM;

[lpuMeHeHHe WHTEPAKTUBHBIX (GopM ydeOHOW paboThl —
WHTEJJICKTYallbHBIX,  CTUMYJIHPYIOIIUX  TO3HABATEIbHYIO
MOTHBAIIMIO, UIPOBBIX METOJMK, JUCKYCCHH, JarOIINUX
BO3MOKHOCTh NPHOOPECTH OMBIT BEAEHHS KOHCTPYKTHBHOTO
uanora; TrpynmoBod palOoTbl, KOTOpas y4YUT CTPOMTH
OTHOIIEHUS M JEWCTBOBaTh B KOMaHJAE, CIIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBIIIJICHHUS;

[To6yxnenne oOydaromuxcsi coOMI0IaTh HOPMBI TTOBEICHUS,
npaBujga OOLIEHHS CO CBEPCTHUKAMM M IEJaroru4ecKuMHU
pabOTHUKAMH, COOTBETCTBYIOIINE YKIaay MBOY
«Kaproropckass CILI Nell8», ycTaHoBiaeHHE M HOIAECPKKY
N00posKenaTenbHOM aTMochepsbl.



TEMATHYECKOE IINTAHUPOBAHHUE

BepositHocTh 1 cTatrcTuka, 10 Kiacc

KonTpoas
Ne . Koa-Bo p
N3yuaemblii MaTepua HbIe
n/n 4acoB
padoThI
1 [IpencraBneHne TaHHBIX U ONUCATEIbHASI CTATUCTHUKA 4 0
) Cry4aliHbI€ OTIBITHI M CITyYaiHbIE COOBITHS, OIIBITHI C 1
PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMU HCXOJJaMH
3 Omnepanuu Hajl COOBITUSIMU,CIIOKEHHUE BEPOSITHOCTEH 3 0
4 VYciioBHAs BEPOSATHOCTh, JEPEBO CIIy4aitHOTO OMbITa,hopMya 6 0
HIOJIHOM BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DneMeHThl KOMOMHATOPUKH 4 1
6 Cepun ociieI0BaTEIbHBIXUCTIBITAHUI 3 0
7 CiydaifHple BEJIMUMHBIN PACTIPEICIICHUS 6 1
8 IToBTOpenue, 06001IeHNe,CUCTEMATH3AITHS 3SHAHHIA 5 1
Hroro 34 4
BeposiTHOCTB M cTaTtucTHKa, 11 Kinace
KonTtpoian
. Koa-Bo P
Ne N3yuaemblii MaTepuall HbIE
4acoB
n/n padoThI
1 MarteMaTnuecKoe 0KHUIaHUECTydaliHON BEJTMYNHBI 4 0
o | [mcmepcust W CTaHZAPTHOE OTKIOHCHHWE — CIIy4aiHOM 4 1
BEJIMYMHBI
3 | 3akoH OoNBIINX YKCET 3 0
4 | HenpepbIBHBIE cly4aiiHble BETUUUHBI (pacipeesieHus]) 2 0
5 | HopmanbHOe paciipesienenue 2 1
6 | [ToBTopenue, 0600IICHNE U CHCTEMATH3AlNs 3HAHUN 19 2
Htoro 34 4
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