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1.1. PabGouas mporpamMmma mo y4deOHoMy mnpeaMery «Martematukay (yriyOJ€HHBIN
ypoBeHB) (mpenmMeTHast obOnacte «Marematuka W WHGOpPMATHKa») (Janee COOTBETCTBEHHO —
mporpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT MOSCHUTEIbHYIO 3alHCKy, COJep>KaHUe
00y4eHUs1, IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI IO MATEMAaTHKE.

1.2. [losicHuTenpHas 3amMUCcKa OTpa)kaeT OOIIMe IeNd M 33JaYd U3yYeHHS MaTeMaTUKH,
XapaKTePUCTUKY TCUXOJIOTHUYECKUX TMPEANOChUIOK K € M3y4eHHUIO0 O0y4YaroUIMMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY coepXaHHUs, K OIpeIeiIeHHI0
MJIAaHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMATUUECKOTO TUIAaHUPOBAHMUS.

1.3. Conepxanne o0OOy4deHHS  pPACKpbIBAaeT COAEpXKaTelbHbIE  JIMHUH, KOTOpPbIE
IpeUIaraloTcsl sl 00s3aTeIbHOI0 M3Y4YEeHUsI B KXKJIOM KJlacce Ha ypOBHE CPEIHEro OO0IIero
oOpazoBaHwUs.

1.4. Ilnanupyembie pe3ysbTaTbl OCBOCHMSI TMPOTPAMMbI [0 MaTEMAaTHUKE BKIIOYAIOT
JUYHOCTHBIC, METalpeIMETHBIE PE3YNbTaThl 32 BECh MEPHOJ] OOY4YeHHS Ha YPOBHE CPEIHEro
obmiero oOpazoBaHUWs, a TaKXKE MMPEIAMETHBIC JOCTIKCHHS OOYYaIOMIErocs 3a KaXKIbIH TOJ
o0OyueHusl.

2. IlosicHuTENIHHAS 3aMTUCKA.

2.1. [Iporpamma Mo mMareMaTUKe YrIyOJIEHHOTO YPOBHA Ui OOYYaIOIIMXCS Ha YPOBHE
cpenHero obmero obpaszoBanust pazpadborana Ha ocHoBe ®I'OC COO ¢ y4éToM COBpEMEHHBIX
MHUPOBBIX TpeOOBaHUI, MNPEABABIAEMBIX K MaTeMaTH4YEeCKOMY OOpa30BaHUIO, U TPaauLU
poccuiickoro oopasoBanusi. Peanuzanus nporpaMmsl 10 MaTeMaTHKE 00ECIIEYMBAET OBJIAJICHUE
KIIFOYEBBIMU KOMIIETCHLIUSAMHU, COCTABISIOIIMMU OCHOBY JUIsl CAMOPA3BUTHUSI M HEMPEPBIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOIO M I103HABATEIBHOIO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCSl.

2.2. B nporpamMe 1Mo MaTeMaTHKE YYTEHBI WJICU W TIOJOKCHHUS KOHIEHIIMH PAa3BUTHS
MaTeMaTuueckoro obpaszoBanusi B Poccuiickoit ®enepanuu. MartemaTnueckoe o0Opa3oBaHue
JIOJKHO pemiath 3adady oOecrneueHuss HEeOOXOAMMOTOo CTpaHe 4Yuciaa O0y4arouuxcs,
MaTeMaTh4ecKasi MOJArOTOBKa KOTOPBIX Obla ObI JOCTaTOYHA JJIsS MPOJIOJDKEHUS 0Opa3oBaHUSs
M0 pa3IMYHbIM HAMpaBICHUSM, BKIIOUYas TMPENoJaBaHHE MaTEeMaTUKH, MaTeMaTHUeCKHe
uccie0BaHus, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTHI U IPYTUX, a TAKXKe 00ecreueHust
JUIST KaKJ0ro OOydaromerocss BO3MOXKHOCTU JOCTH)KEHHUS MaTeMaTUYeCKOW MOATOTOBKH B
COOTBETCTBUU C HEOOXOAUMBIM €My ypoBHeM. Ha permienne 3Tux 3aja4 HaleJieHa mporpaMma 1o
MaTeMaTHKe YrIIyOIEHHOTO YPOBHSI.

2.3. HeoOXx0omMMOCTh MaTEeMaTHUECKOHN MOATOTOBKH OOYCIIOBICHA OOYCIOBICHO POCTOM
qrclia CIeUaTbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM MIPUMEHEHUEM MaTeMaTuku (B cepe
SKOHOMHUKH, OHM3HECe, TEXHOJOTHYECKHUX O00JacTsIX, TyMaHUTapHbBIX cdepax). KommuecTtBo
oOydaromuecsi, JUisi KOTOPbIX MaTeMaThKa CTaHOBHTCS (yHIaMEHTOM 00pa3oBaHUS,
MJIAHUPYIOMIUX 3aHUMAThCSI TBOPUECKOM M MCCIIeIOBATEIBCKON paboTOM B 00J1aCTH MaTeMAaTHKH,
uH(popMaTUKH, (U3UKH, YIKOHOMUKH W B JIPYrHX OONACTAX, YBEIMYMBAETCS, B TOM YHUCIE C
y4eTOM OOy4Yalomuxcs, KOMYy MaTeMaThKa HY)KHa [JI1 HWCIIOJNBb30BaHUsA B mpodeccusx, He
CBSI3aHHBIX HETIOCPEACTBEHHO C HEM.

2.4. llpuknagHas 3HAYMMOCTh MaTeMAaTHKH OOYCIIOBJIEHA TeM, 4YTO €€ MPeAMETOM
ABISAIOTCS  (yHIAMEHTAIbHBIE CTPYKTYphl HaIlero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJTMYECTBEHHBIE OTHOIIICHUS, (GyHKIIMOHATHHBIE 3aBUCUMOCTH u KaTeroOpuu
HEONPENENEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIbITE, [0
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIJIi Pa3BUTHsI HAYYHBIX M TEXHOJOTWYecKux upaeil. bes
KOHKPETHBIX MaTeMAaTUYECKUX 3HAHWUU 3aTPyIHEHO TOHWMAaHWE MPHUHIMIIOB YCTPOICTBA U
WCIIOJIb30BAaHUST COBPEMEHHOW TEXHUKH, BOCHPHUITHE U HWHTEPOpETanus pa3HOoOpa3HOU
COLIMANTLHOM, YKOHOMHYECKOH, MONUTHYECKOW HH(OopMarmu, ManodPGeKTUBHA MOBCEIHEBHASL
MpakTUYecKast AesITeIbHOCTh. Bo MHOTHX cdepax mpodeccuoHaIbHON AeTENFHOCTH TPEOYIOTCS
YMEHHsSI BBINIOJIHATH PAcu€Thl, COCTABISTh AJITOPUTMBI, MPHUMEHSITH (OPMYNBI, MTPOBOIUTH
reOMEeTpPUYECKHEe H3MEpPEeHUs] U TOCTPOCHMs, 4UTaTh, 00pabaTbiBaTh, WHTEPIPETHPOBATH U



IPECTaBIATh MHPOPMAIUIO B BUIE TAaOIHII, TUarpaMM U rpadukoB, HOHUMATh BEPOSTHOCTHBIN
XapakTep CIyYalHbIX COOBITHH.

2.5. OmHOBpEMEHHO ¢ pacumpeHueM chep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
o01iecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUH CTHIIb MBIIIJICHUS, TIPOSIBIISIOLIMICS
B OIIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns MaTeMaTHKU B apceHall IpuEMOB
U METOJIOB MBIIUIEHUS YEI0BEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIYKLIMS U AEAYKLuS,
o0oOmIeHne W KOHKPETH3allMsi, aHalW3 M CHHTE3, Kiaccu(uKamuss W CHCTeMaTH3alus,
abctparupoBaHue M asanorus. OOBEKTbl MaTeMaTHYECKUX YMO3AKIIOYEHUH, IpaBwia HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (GopMysInpoBaTh, 0OOCHOBBIBATh U JIOKAa3bIBATh CYKIEHHS, TEM CaMbIM (OPMHPYIOT
JIOTHYECKUI CTUJIb MBIIUICHHUA. Benyiias poib NPUHAMICKUAT MareMaTHKE B (HOPMUPOBAHHU
QITOPUTMUYECKON KOMITIOHEHTB! MBIIUICHUS] U BOCIUTAHUU YMEHUH JEHCTBOBAThH 1O 3a/JaHHBIM
QITOPUTMaM, COBEPIIECHCTBOBATh M3BECTHBIC M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3ajjad — OCHOBBI U1 OpraHu3alMu Y4eOHOH JesTelNbHOCTH Ha YpOKaX MAaTeMaTUKH —
Pa3BUBAIOTCS TBOpYECKAasi U MPUKJIIAJHAS CTOPOHBI MBIIIJICHHUS.

2.6. OOyueHnue MaremaTuke AAa€T BO3MOXHOCTb Pa3BUBaTh y OOY4YaIOLIMXCS TOYHYIO,
panroHaNBHYI0 M HH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee MOIXOASIINE SI3bIKOBBIE,
CUMBOJIMUYECKHE, TIpaUuecKue CpelcTBa JUIsl BBIPAKEHUS CYXICHUM W HaMIAJHOIO HX
NIPE/ICTaBIICHHUS.

2.7. HeoOX0MMBIM KOMIIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUU
SBIISIETCA O0Iee 3HAKOMCTBO C METOJAaMH IO3HAHUS JCHCTBUTEIBHOCTH, TPEACTABICHUE O
npeaMeTe U METOJIe MAaTeMaTUKHU, €ro OTIUYUAX OT METOJOB €CTECTBEHHBIX M I'yMaHHUTapHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHSI MAaTeMATUKH JJISl PEIICHUS] HAYYHBIX M MPUKIATHBIX 3a/1a4.
MaremaTtnueckoe 0Opa3oBaHHME BHOCUT CBOH BKIaJ B (OpMHpPOBaHHE OOIIEH KYyJIbTYpPbI
YyeJloBeKa.

2.8. 3yueHne MaTeMaTUKU CIOCOOCTBYET 3SCTETHUYECKOMY BOCIIMTAaHHUIO YEJIOBEKa,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMaTHYECKUX  PACCYXICHHH, BOCIPHITHIO
reoMeTpruecKux (hopM, YCBOCHHUIO U/Ied CHMMETPUH.

2.9. [lpuoputeTHBIMU HIETsIMH 00y4deHus: Matemaruke B 10—11 kmaccax Ha yrimyOnéHHOM
YPOBHE MPOIOJIKAIOT OCTaBAThCS:

dbopMHpOBaHWE  UEHTPAIBHBIX  MAaTEMaTHUYECKUX TOHATHHA  (YHCIO, BEJIWYHHA,
reomerpuyeckasi (Gurypa, HepeMeHHas, BEpOSTHOCTb, (YHKIHSA, NPOM3BOJHAs, HHTErpan),
00eCTIeYNBAOIINX TPEEMCTBEHHOCTh W TIEPCIIEKTHBHOCTh MaTeMaTHYECKOTO 00pa3oBaHUs
o0yJaromuxcs;

MOJIBEICHNE O0YJaroMUXCsl HA JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTHKH U OKPYXKAIOIIEro MUpa, MOHMMAHUIO MaTeMaTHMKH KaK 4acTH OOLIed KyJIbTypbl
YeJI0BEYECTBA,

pa3sBUTHE  MHTEJUICKTYaJbHbIX W  TBOPYECKMX  CHOCOOHOCTeH — oOywarommxcs,
MI03HABATEBHOW aKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHHUH, KpUTHYHOCTH MBINUICHUS, HHTEpeca
K U3YYEHHIO MaTEMaTUKH;

dbopmupoBanre GYHKIIMOHATHHON MaTEMaTHIECKON TPAMOTHOCTH: YMEHUS PacIiO3HABATh
MaTeMaTHYECKUE AacleKTbl B pPEaIbHbIX JXU3HEHHBIX CHUTYallUIX U TIPU H3YUYEHHH JPYTUX
y4eOHBIX MPEIMETOB, POSBICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh UX Ha
A3bIKE MaTeMaTHMKH W CO37aBaTb MAaTeMaTHYECKUEe MOJEIH, NPUMEHSTh OCBOCHHBIN
MaTeMaTHYECKUH ammapar Ui peUIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
MHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3yJIbTaThI.

2.10. OCHOBHBIMHU JTUHUSIMU cojepkanuss MaTeMaThku B 10—11 kimaccax yriayOn€HHOTO
ypOBHS sBIsitOTCS: «UMcaa M BBIYMCICHUS», «Anredpa» («Anredpandeckue BbIPAKEHUSN»,
«YpaBHEeHUST W HepaBeHCTBa»), «Hawama wmaremaTmueckoro aHammsa», «l eoMeTpus»
(«I'eomeTpuyeckne QuUrypsl U HX CBOMcTBa», «lI3MepeHHe TE€OMETPUUYECKHX BEITHYUHY),
«BepoatHocTs M cratvcTuKa». JlaHHbIE JIMHUM pa3BUBAIOTCA MApaUIENbHO, Kaxjaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOH, OJTHAKO HE HE3aBUCHMO OJHA OT APYrod, a B TECHOM



KOHTaKTe W B3auMojeicTBuHu. Kpome 5TOro, mx oOBEAMHSET JIOTWYECKas COCTaBIIAIOIIAs,
TPaJMLMOHHO TpHUCYyIIas MaTeMaTHKe M MPOHU3BIBAIONIAS BCE MaTeMaTUYeCKHE KypChl U
conepxkarenpaple JuHHH. CdopmymupoBanHoe Bo PI'OC COO TpeboBaHue «yMeHUE
OIepUpPOBaTh TMOHATUSAMU: OIpeAeTeHHe, aKChoMa, Teopema, CIEICTBUE, CBOMCTBO, MpPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE (OPMYIUPOBKH, yMeHHE (OpPMYIHpOBaTh o0OpaTHOe W
MIPOTUBOINOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIH30BaTh METO/T
MaTeMaTHYeCKOM WHAYKIMH, MPOBOJMUTH JOKa3aTeNbHbIE PACCY)KICHHsS NMpPHU PELICHWH 3ajad,
OLICHUBATh JIOTHYECKYIO TPAaBUIBHOCTb PACCYKJIECHUI» OTHOCUTCS KO BCEM Y4EOHBIM Kypcam, a
(dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacrlpeiessercs Mo BCeM rojaMm OOyueHHs Ha YpOBHE
cpemHero odmiero oopasoBaHusl.

2.11. B cootBerctBuu ¢ ®I'OC COO MaTemaTHKa SBISETCS 00S3aTEIBHBIM MPEAMETOM
Ha JaHHOM ypoBHE oOpa3oBaHus. Hacrosieil mporpammoii o MaTeMaTHKe MpeycMaTpUBaeTCs
u3ydeHne y4yebHoro mpenmera «MaTemaTtuka» B paMKax TpEX Y4eOHBIX KypcoB: «AureOpa u
Hayaja MaTeMaTHueckoro asammza», «l'‘eomerpus», «BeposTHOCTH ¥  CTaTHCTHUKA».
DopMHUpPOBaHUE JIOTUYECKUX YMEHHUH OCYIIECTBISETCS HA MPOTSHKEHUU BCEX JIET OOy4YeHHs Ha
YPOBHE CpeTHEro o0IIero o0pa3oBaHUs, a AIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEpKaHHE BCEX
Ha3BaHHBIX BHIIIE YIEOHBIX KYPCOB.

2.12. O61iee YKCII0 YacOB, PEKOMEHIOBAHHBIX [Tl M3YUCHHUSI MaTeMaTuku — 476 4yacoB: B
10 kmacce — 238 yacoB (7 wacoB B Hezeno), B 11 kitacce — 238 yacoB (7 4acoB B HEEIIO).

3. [Inanupyemble pe3yJibTATHI OCBOEHHSI NMPOrpaMMbl MO0 MAaTeMAaTHKe HA YPOBHe
cpeaHero oouiero oopa3oBaHms.

3.1. B pe3ynpTaTe M3ydyeHUs MATEeMaTUKU Ha ypOBHE CPEIHEro oOIiero oopa3oBaHuUs Y
oOyugaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpax1aHCKOTO BOCITUTAHHUSL:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIHMU OOydYaromerocs Kak aKTUBHOTO M|
OTBETCTBEHHOT'O 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUST PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOUEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUM C UX (DYHKIMSIMU ¥ Ha3HAYCHUEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKON I'PpaXKAaHCKOW UIAEHTUYHOCTH, YBAKEHUS K IPOLIOMY U
HACTOSIILEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSM POCCUHCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHME JIyXOBHBIX LIEHHOCTEM poccuiickoro Hapoja, c(pOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUSI, ’THYECKOTO TIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JOCTMDKEHUI HayKM W JAEATENbHOCTBIO YYEHOIro, OCO3HAHWE JIMYHOIO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 5CTETUYECKOTO BOCTIUTAHHUS:

ACTETHYECKOE  OTHOIIEHHWE K  MHpPY, BKIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKICHWH, BOCHPUUMYHUBOCTh K
MaTeMaTHYECKUM aclieKTaM pa3IMYHBIX BHIOB UCKYCCTBA;

5) pusuyeckoro BociuTaHMs:

COPMHPOBAHHOCTh YMEHHS TPUMEHITH MaTeMaTHYecKHe 3HaHUS B HMHTEpecax
310pOBOTO M Oe3omacHOro obpasza >KW3HU, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 370POBBIO
(3mopoBoe mHTaHWe, COATAHCHPOBAHHBIN PEXKUM 3aHITUH W OTIbIXA, PEryisipHas (u3mueckas
AaKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHME IPH 3aHATHUAX CHOPTHBHO-03]I0POBHUTEIBHOM
JeSITeTTHHOCTBIO;

6) Tpy/IOBOTO BOCIIMTaHHSI:

TOTOBHOCTb K TPYIy, OCO3HAHUE LIEHHOCTU TPYI0II00Us, MHTEPEC K Pa3IMYHbIM cepam
npoeCCUOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPHUIOKEHUSIMHU, YMEHUE



COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccurt U peaTu30BBIBATh COOCTBEHHBIE
JKU3HEHHBbIE TIUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7[a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, IMOHUMaHHE BIHUSHUS COLMAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME WPHUPOJHON U COLMAIBHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMAaTHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTU OKPYXKAIOUIEH Cpelbl, TIaHUPOBAaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIoIel Cpeibl;

8) LIEHHOCTH HAYYHOTO MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECCTBEHHOW MPAKTUKH, TTOHHMMaHWE MAaTEMaTHYeCKOW HAyKh Kak chepsr
YeJIOBEYECKON NESATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIAJICHUEC SI3bIKOM MAaTEMAaTUKH M MAaTEMaTHICCKOU KYIbTYpPOU KaK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYILECTBIISATH MPOECKTHYIO M UCCIIEOBATENBCKYIO I€ATEIbHOCTh HHINBUIYaIbHO U
B TpYIIIIE.

3.2. B pesynbpTaTe M3ydyeHUs MATEeMaTUKU Ha ypOBHE CPEIHEro oOIiero oopa3oBaHus Y
oOygaromerocss OyayT copMmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yaeOHBIC JCHCTBHSI, COBMECTHASI ICATEIIHBHOCTD.

3.2.1. YV oOyuaromierocss OyayT cOpMHpOBaHBI ClEAyIOIIMEe O0a30BbIE JIOTUYECKUE
JEICTBUS KaK 4acTbh [103HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHUHA MEXIy IOHATUSMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpPaBHEHHUS, KpUTEPHUHU TTPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYITHPOBATH U MPEeOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTENbHBIE U
OTpUIIATEIIbHEIC, SMHIUYHBIC, YACTHBIC U O0IIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeUHs B (pakTax,
JTAHHBIX, HAOMIONCHWSX W  YTBEPXKICHHUSAX, TMpeajaraTb KPUTCPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HWCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

MIPOBOJIMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATHICCKIX YTBEPKICHUH (TIpSIMBIE U
OT TIPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpaATh CMOCOO pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHus, BbIOMpaTh HamOoJIee TOMXOANIMA ¢ YY4ETOM CaMOCTOSTEIHHO BBIICIICHHBIX
KpUTEPUEB).

322V oOyuJaromerocs OoyayT c(hopMHPOBaAHBI CIIeTYFOIIIHE 0a3oBbIe
HCCJIEIOBATENLCKUE ACHCTBHS KaK 4acTh MMO3HABATEIBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBHIA:

WCIIOJIb30BAaTh  BOMPOCHl  KaK  HCCIICMOBATCIbCKHA ~ WHCTPYMEHT  IO3HAHUA,
dbopMynHUpoOBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTUBOPEUNE, MPOoOIeMy, YCTaHABINBATh HCKOMOE
¥ JTaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UITUIO, MHCHHE,

MPOBOANTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, UCCIIEJIOBAHHE TIO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHWS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEITLHO (hOPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO Pe3y/IbTaTaM IPOBEIEHHOTO
HAOIIO/IEHUs, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
00001IeHNI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKXKE BBIABUTAThH MPEATIONIOKCHHS O



€ro pa3BUTHH B HOBBIX YCIIOBHSX.

3.2.3. Y oOyuaromierocsi 0yaytr chopMupoBaHbl yMEHHS paboTath ¢ MHMOpMaIuel Kak
YacTh MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHIMA:

BBISIBJIATh Ae(PULUTBI HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA HA BONPOC U TS
peLIeHHS 3a]1a9u;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHMKOB pa3jM4YHBIX THUIIOB, AaHAJIM3UPOBATh,
CHCTEMAaTH3MpOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(GOpPMALMIO, TPEACTaBIATH €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLIEHUBATh HAAEKHOCTH MH(OpPMAIMM MO CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

3.24.Y oOyuaromerocss OyayT c(hOpMHUpOBaHBl yMEHHUS OOLICHHA KaK dYacTh
KOMMYHHKATHBHBIX YHUBEPCAIbHbBIX yUEOHBIX IEHCTBUMA:

BOCIIPUHUMATH M (HDOPMYJTUPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBUSIMH M UEISIMHU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHMS B YCTHBIX M NHCBbMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOAY pEUICHHS 33Jayl, KOMMEHTHPOBATH IOITYYECHHBIN
pe3ysbTar;

B X0JIe 00CYX/IEHUS 33aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYX/IaeMOW TEMBI, IPOOIIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAll€JICHHbIE HA MOMCK pEIIEHUs, COMOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4YMe U CXOICTBO
HO3ULIKH, B KOPPEKTHOU opme (HOopMyIHpoBaTh pa3HOIIACHsL, CBOU BO3PAKEHHUS;

MPEICTABIATh PE3YIbTAThl PEHICHUS 33/a4M, SKCIIEPHUMEHTa, MCCIEIOBAHM, MPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

3.2.5. Y obyuarouierocs O0yayr chopMUpPOBaHbl YMEHHs CaMOOPraHU3alMM KaK 4YacTh
PETYISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX HEHCTBHIA:

COCTABIIATh IUIaH, AITOPUTM pEIIEHUs 3aJaud, BBIOMpPATh CHOCO0 pELIeHHs C YYETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOW MH(pOpMAaLIUK.

3.2.6. Y oOyuaromerocss OymayT cGOPMHUPOBAHBI YMEHHUS CaMOKOHTPOJIS KakK 4acTh
PETYJISATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX 1EHCTBHIA:

BJIaJIETh HaBBIKAMH MTO3HABATEIBHON pe(IIEeKCHU KaK OCO3HAHMS COBEPIIAEMBIX EHCTBUN
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHUs MaTeMaTHIECKOW 3a/1auu;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpPH PEIICHUH 3a7aud, BHOCHUTb
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yiabTaTa IEIH | YCIOBUSAM, OOBSCHATH NPUIHHEI
JOCTMDKEHUSI WM HEJOCTIDKEHHsI pe3yjibTaToB JEATEIbHOCTH, HAXOAUTh OMIMOKY, /J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

3.2.7. Y obyuarouierocst 0yayT cOpMHUPOBAaHbl YMEHHUSI COBMECTHOM JIeITETbHOCTH:

MMOHMMATh W HMCIIOB30BaTh MPEUMYIIIECTBA KOMAHIHON W MHIMBHUIYaIbHON pabOTHI MpH
pemieHMH y4eOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATb
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHNoBbIX (hopmax paboThl (00CykIeHus, OOMEH MHEHUMH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3.3. [IpenmeTHple  pe3yibTaThl OCBOCHHS pabodeid MporpaMMmbl IO MaTEMaTHUKE
IPECTaBJICHbI IO ToJjaM 00YYEHHUSI B paMKaX OTIENbHBIX YUYEOHBIX KYpCOB B COOTBETCTBYIOIIUX



paszienax HacTOSIIEH MPOrpamMMBl.

4.Pabouas mnporpamma y4yeOHOro Kypca «Anrebpa M Hayaja MaTeMaTHYECKOro
aHaIn3a.

4.1. TloscHuTeNbHAS 3aIKCKA.

4.1.1. YueOubiii Kypc «AnreOpa u Hayana MaTeMaTHUYECKOTO aHAJIN3a» SIBISETCS OJHUM
u3 HauOoJsiee 3HAYMMBIX B IIpOrpaMMe cpeiHero oOmiero oOpa3oBaHuUs, IOCKOJIBKY, C OIHOMN
CTOPOHBI, OH O0ECIEeYMBACT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHsS BCEX eCTECTBEHHO-
Hay4HbIX KypCOB, a C ApPYrod CTOPOHBI, (POPMUPYET JIOTMYECKOE M aOCTPAKTHOE MBbIIIJICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyarolmuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(bopMynHupyeT CBOM TOCTHKEHUS B MaTeMaTHUeCcKoi (hopme.

4.1.2. Y4eOHblil Kypc anreOpbl M Hayajd MaTEeMaTHYECKOr0 aHan3a 3aKJIaJbIBaeT OCHOBY
JUI YCIEIIHOIO OBJIAJCHMUs 3aKOHAMM (DU3MKHM, XMMHUH, OHOJIOIMH, NMOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOHM >KM3HHW, TMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MHCIHOJIb30BaTh UX JUIs
JanpHemero o0pa3oBaHus U B MOBCETHEBHON XU3HU. OBlasieHne abCTPAKTHBIMH H JIOTHYECKU
CTPOTUMH KOHCTPYKLMSAMH aareOpbl 1 MaTeMaTHYeCKOro aHalM3a pa3BUBAeT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH, JIOKa3bIBaTh YTBEPXKICHUS C IOMOIIBIO
UHAYKIUM M pacCcyXJaTb JIeAyKTUBHO, HCIOJIb30BaTh OOOOIIEHHE M KOHKPETH3alHUIo,
abcTparupoBaHue M aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIIJICHHE.

4.1.3.B xome wu3yueHuss ydeOHOro Kypca «AnreOpa M Hayala MaTeMaTHYeCKOTrO
aHanmu3a» oOydarommecss TIOJNYYaloT HOBBI  ONBIT  pEHICHUS TNPUKIATHBIX — 3a1ad,
CaMOCTOSITEJILHOTO ~ IOCTPOEHHMsI ~ MaTeMAaTH4YEeCKMX  MOJENEeH  pealnbHBIX  CUTYalUid,
UHTEPIpPETAlMK  TOJYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B IMpUPOAE, HAayKe M MCKYCCTBE, C BBIJAIOIMMUCSI MaTeMaTUYECKUMU
OTKPBITUSIMHU M UX aBTOPAMH.

4.1.4. YaeOHblii Kypc 007aaeT BOCIUTATENIbHBIM MOTEHIIMATIOM, KOTOPBIA peanu3yercs
KaK yepe3 yuyeOHbI MaTepuan, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaK U uepe3 crenuduky yueOHoM nesTeIbHOCTH, TpeOyIoIIel Ipo10JKUTENbHON KOHIEHTpauu
BHUMAaHHS, CAMOCTOSITEIIbHOCTH, aKKYpPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYECHHBIN Pe3yNIbTaT.

4.1.5. B ocHoBe MeToAMKH OOyueHHs ajreOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a
JISKUT NEATETHHOCTHBIN MPHHIIAT 00yIeHUSI.

4.1.6. B ctpykrype yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOI'O aHAIHM3a»
BBIJICJIEHBI  CIICAYIOUINE COJEPKATEIbHO-METONNYECKHE JIMHUU: «Yuclia ¥ BBIYMCICHUSY,
«DPyHKIMU U Tpaduku», «YpaBHEHUs U HepaBeHCTBay», «Hauama maremaTHuecKoro aHaiausay,
«MHOXeCTBa M JIOTHKa». Bce OCHOBHBIEC CONEpKATEIbHO-METOAMYECKHE JIMHUN M3y4aroTcs Ha
OPOTSDKEHUM JIBYX JIeT OOy4eHMs Ha ypOBHE CpeJHero oouiero oOpa3oBaHHs, €CTECTBEHHO
JOTIONTHSISL APYT Jpyra W TOCTENIEHHO HACHINAsCh HOBBIMH TeMaMH W pasaenamu. JlaHHBINA
y4eOHbI Kypc SBISETCS HWHTETPAaTHUBHBIM, IOCKOJIIbKY OOBenuHSET B cebe coaepxaHue
HECKOJIbKMX  MaTeMaTW4YeCKUX  JUCIHUIUINH, TaKuX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHalu3, TEOpUsi MHOXKECTB, MaTeMaTH4ecKas Jloruka u apyrue. [lo mepe Toro
Kak oOydJaromryecss OBJIEBAlOT Bc€ 0ojee IMUPOKMM MaTeMaTHYEeCKHM amnmapaToM, y HHX
MOCJIEI0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4YeCKYIO
MOJIENTb peaTbHOW CHTYallld, TPUMEHSITh 3HAHUS, TIOJTYICHHBIC TIPH W3YYEeHUH y4eOHOTo Kypca,
JUI peIIeHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHOW MaTeMaTHYecKOW 3ajaud, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

4.1.6.1. ConepxarenbHO-MeTOIMUeCKass JUHUS «Yucaa M BBIYMCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLIO HAa4aTo Ha
YpOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHHE yzensercs (pOpMUPOBAHUIO HABBIKOB PAIlMOHAJIBHBIX BBIUUCIEHHUH, BKIIOUYAIOLINX B
ce0s1 MCIIONB30BAaHUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOJIHATH



npuOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATD YUCIIOBBIC BRIpKEHH, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMHU. MHOXXeCTBa HaTypallbHbIX, LEJbIX, PAlMOHAIBHBIX M JEHCTBUTENIBHBIX YHUCEI
JIOTIOJTHSIOTCSI  MHOXKECTBOM ~ KOMIUIEKCHBIX —4HCel. B KakXIoM W3 OSTHX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CrelM(UYEeCKHe 3aaud U ONepalyu: JIeIEeHUe Haleno,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHCEN, 0COOble CBOWCTBA PAI[MOHAIBHBIX U
UpPpaLMOHATIBHBIX YUCEN, apu(PMETHUYECKHUE ONepaluy, a TAK)KE U3BJIEUCHUE KOPHS HaTypaJbHON
CTETIEHM HAa MHOXKECTBE KOMIUICKCHBIX uucell. brmaromapst mocienoBaTelbHOMY pacIIUpeHUI0
Kpyra HCHOJb3YEMBIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMU HX IPUMEHEHMs Ui PELIeHUs
pa3NIUYHBIX 337a4 (POPMHUPYETCS MPEACTABICHUE O €AMHCTBE MAaTEMATUKH KaK HAyKH U €€ pOJIH B
HOCTPOCHUU MOJEJIe peabHOI0 MUPA, LIMPOKO UCIIONB3YIOTCS 00001EHNE U KOHKPETU3allUs.

4.1.6.2. Jlunust «YpaBHEHHs M HEPABEHCTBA» pPEATM3yeTCs Ha MPOTSHKEHUU BCEro
o0yueHMsI Ha YPOBHE CpeIHEero oouero o0pa3oBaHMs, IMOCKOJIBKY B KaXKJOM pasjene
[TporpamMMbl IPeTyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/1ad. B pe3ynprare oOyuarommuecs
OBJIQJIEBAIOT  PA3JIMYHBIMU  METOJAaMM  DPELIEHHUs  pPAlUOHAIbHBIX, HUPPALMOHAIbHBIX,
MOKa3aTeJIbHBIX, JOTAPUPMHUUECKUX M TPUTOHOMETPUIECKUX YPAaBHEHUH, HEPABEHCTB U CUCTEM,
a TaKkKe 3a7ay, cojaepKalux napamerpbl. [loyueHHble YMEHMs LHIMPOKO HCHOJIb3YIOTCS NpHU
UCCIIeIOBaHUH (YHKIMK ¢ TIOMOIIBIO TPOU3BOJHOM, IPU PEIICHUH MPHUKIAAHBIX 33/1a4 U 33134
Ha Haxo’KJCHUWE HauOOJBIIMX M HAUMEHbIIMX 3HaueHu QyHKuuu. JlaHHas copepkaTesbHas
JWHUS BKIIOYAaeT B cels Takke (opMuUpoBaHME YMEHHUH BBIMOIHATH Pacu€Tsl MO (opmysam,
npeoOpa3oBaHusl PalMOHAIBHBIX, HUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaKXKe BBIPOKEHHH, COAEpKAIIMX CTEeHH W Jorapudmel. braromaps wu3ydeHuro
areOpanyeckoro Marepuajga IPOUCXOAMUT JajibHEWIIee pa3BUTHE AITOPUTMUYECKOIO H
abCTPaKTHOTO MBIIUICHUST 00yYaromuxcs, (GOPMUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYKICHHIA,
paboThl ¢ CUMBOJIBHBIMU (hOpMaMHM, IPEACTABICHUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUE
paBeHCTB W HepaBeHCTB. AnreOpa mnpemnaraetT 3((eKTHBHbIE WHCTPYMEHTHI JUISI PEIICHHS
IPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1ad, HAIJSIIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTHU
KaK sI3bIKa HAYKH.

4.1.6.3. ConepxarenbHo-MeToquueckass JuHUA  «DyHKIMM U TpaduKM»  TECHO
NeperuieTaeTcss ¢ APYrUMH JIMHUSMH y4eOHOTo Kypca, OCKOJIBKY B KaKOM-TO CMBICTIE 3aqaéT
[OCJIEI0BATENbHOCTh  M3y4YeHHMsl  MaTepuana. V3ydeHue  CTENEHHOW, IMOKa3aTesbHOM,
JOTapuU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHA, HX CBOWCTB M TPAPHUKOB, HCIIOJIE30BAHHE
GyHKUMR Ui pelieHus 3a7ad U3 APYyruxX Y4eOHBIX NPEeIMETOB M peallbHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIHM30M, TaK M C PEIICeHWEM ypaBHEHHWH W HepaBeHCTB. [lpu
3TOM OOJbIIOE BHMMaHUE Yyaensercs (OPMUPOBAHMIO YMEHHs BbIpakaTb (OpMYIaMu
3aBHCUMOCTH MEXAY Pa3IUYHBIMUA BEITHYMHAMH, HCCIEI0BATH MOTyYCHHbIE (DYHKIHH, CTPOUTH
ux rpadpuku. Matepuan 3TOH coJepKaTelbHOM JIMHUM HaleJeH Ha pa3BUTHE YMEHMHA U
HaBBIKOB, TMO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIHYMHAMH B Pa3IMYHON (opme:
aHAJTUTHYECKOH, rpaduueckoil U cinoBecHOH. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W  KOHKpPETU3allWH,
UCTIOJIb30BAaHUIO aHAJIOTHH.

4.1.6.4. ConepxarenpHass nmHHS «Hadama wmaTeMaTHYecKOro aHajan3a» I03BOJISET
CYIIECTBEHHO DPACHIMPUTHh KPYr KaKk MaTeMaTH4YECKHUX, TaK W MPUKIAJHBIX 3a7a4, JOCTYIHBIX
00yJaromuMcsi, TaK KaK y HAX MOSBISIETCS BO3MOKHOCTh CTPOUTH IpadUKu CIOKHBIX (DYHKITHIA,
OTpeNeNATh UX HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH TUIOMAAN GUTYp U 00BEMBI
TEJ, HAXOJIUTh CKOPOCTH W YCKOPEHUs TporieccoB. J[aHHas cojaepkaTeNbHasi IMHUS OTKPHIBACT
HOBBIE€ BO3MOYXHOCTH HMOCTPOCHHUS MAaTeMaTHMYECKHX MOJEJeH pealbHbIX CUTYAIMi, MO3BOJISET
HaXOJWTh HAWIydllee pelIeHHEe B TPHUKIATHBIX, B TOM YHCJIE COMUAIbHO-YKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOro aHalu3a CHOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (OPMATBHO-IOTHYECKOTO W KPEaTUBHOTO MBINIICHUS, (POPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTUKH KaK HayKH, U
00 UX aBTOpax.



4.1.6.5. ConepxkaTenbHO-MeToAMYECKast TUHUS «MHOXKECTBA U JIOTHKA BKIIOYAET B ce0s
9JIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YeCKOW JIOTMKH. TeopeTHKo-MHO>KECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTUKH W MpeularalT HauOosiee
YHHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATUUECKHE NUCIUIUIMHBI U UX TPUJIOKEHUS B €lMHOE 1enoe. BaxHo
JaTh BO3MOXHOCTh OOydarolemMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTE€MaTHUKHU U UCIOJIb30BaTh €ro JJI BHIPAKEHUSI CBOMX MbICiIeH. JpyruM Ba>KHBIM MPU3HAKOM
MaTeMaTUKHd KaK HAayKd CJelyeT MPU3HATh CBOWMCTBEHHYIO €l CTporoctb OOOCHOBAaHUU U
CJIeIOBaHME OMpPEACIEHHBIM IPaBUIaM MMOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3J€MEHTaMuU
MaTeMaTUYeCKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOI'O MBIIUICHUS O00YyYaroImxcs,
MO3BOJISIET M CTPOHUTH CBOH PACCYKJCHHS HA OCHOBE JIOTHUECKUX MPAaBWII, (OPMHUPYET HABBIKU
KPUTHYECKOT'O MBIIIJICHHUS.

4.1.7. B yueOHOM Kypce «Anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOro  MOJEIUPOBaHHUS, KOTOpble  TpPHU3BaHbBl  CHOCOOCTBOBAThH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaJbHbIX CHUTYaAllMid, HMCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEPHpeTarun
MOJIYYCHHBIX pe3yibTaToB. Takue 3amaHus BIUICTCHBI B KAXKIbI W3 PA3CiOB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuai y4eOHOro Kypca MIMPOKO UCHOIB3YeTCs IS PEeLICHUS MPUKIIATHBIX
3amad. llpm pemeHWM peanpbHBIX MPAKTUYCCKUX  3a7ad  OOydJaromipecs pPa3BUBAIOT
HAOJI0IaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEILICHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLiecce U3yUeHUsI BCEX TeM y4eOHOro
Kypca «Anredpa v Hadalla MaTeMaTHYECKOTO aHATTN3ay.

4.1.8. O061ee yncIo 4acoB, pEKOMEH0OBAHHBIX IS U3y4eHUs y4eOHOro Kypca «Anredpa
¥ HaYaja MaTEMAaTHYECKOro aHaim3a» — 272 yacoB: B 10 kimacce — 136 yacoB (4 yaca B HeZeN0),
B 11 kmacce — 136 wacoB (4 yaca B HEZIEIIO).

4.2. Conepxanue odoyyenusi B 10 knacce.

4.2.1. Yucsia ¥ BIYUCIEHUS.

Pammonaneubie uncna. OOBIKHOBEHHBIE U JIECITHYHbBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [Ipumenenue qpobdeii 1 MpoIeHTOB IS PeISHU TPUKIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HAaHWW U peaTbHOM JKU3HU.

JleiicTButensHble uncna. PannoHanbHble U UppaloHalIbHbIe Yncia. ApudMeTuuecKkue
onepanuuy ¢ JICUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JNEUCTBUTEIBHOIO YWCIAa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHUSA, TMpaBWIa OKPYIJICHHs, TPUKHUIKA M OlEHKAa pe3ylbTara
BBIYMCIICHHIA.

Crenens ¢ nenbiM nokasateneM. bunom Hetotona. Mcnonb3oBanue moaxoasieit GopMbl
3aMUCH JACHUCTBUTEIBHBIX YHCEI JUTsl peIISHUs MPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUS] IaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

Crenenp ¢ panMoOHAIBHBIM TTOKa3aTeieM W €€ CBOMCTBA, CTEMEHb C JCUCTBUTEIHHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CroiicTBa norapudma. JlecssTuaabIe U HATypaIbHBIE JIOTapU(MBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHTEHC YMCIOBOTO apTyMEHTA.

4.2.2. YpaBHeHHs U HEPaBEHCTBA.

ToxmecTBa W TOXIECTBEHHBIC TMPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-CiieICTBUS. HepaBeHCTBO, pelieHue HepaBeHCTBa.

OCHOBHBIE METOJIBI PEIICHHUSI TIEJIBIX B TIPOOHO-PAITMOHAILHBIX YPAaBHEHU U HEPABEHCTB.
MHorouneHsl OT OJHOM NEepeMEHHOW. JleneHne MHOrodsieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHoroumnens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKESHHM, COIEPIKAITNX CTENIEHH U KOPHH.

Uppanmonansupie  ypaBHeHUS. (OCHOBHBIE METOJbl PELICHUS HUPpPaLHOHAIBHBIX
YpaBHEHUM.



ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJABI pPEUICHUS JIOTapUPMHUUECKHX
YpaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUecKue ¢opmynsl. [IpeobpazoBaHrne TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. PerieHrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem IMHEHHBIX ypaBHEHMM. Marpuiia CHCTEMbl JIMHEHHBIX YpPaBHECHMIA.
Omnpenenurens MaTpulpl 2X2, €ro TIeOMETPUYECKHMH CMBICI M CBOMCTBA, BBIUYUCICHUE
€ro 3HAa4eHMsI, NPUMEHEHHUE OINPEAEIUTENs s PELIEHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHUM.
Pemenne npukiagHbIX 3aJad C IOMOIIBKO CHUCTEMBI JIMHEHHBIX ypaBHeHuH. HMccienoBanue
IIOCTPOEHHOM MOJIETHU C TIOMOUIBIO MAaTPULL U ONIPEAECITUTENEN.

ITocTpoeHne MareMaTU4eCKUX MOJEIIEH PEaIbHOM CUTyallud C IIOMOLIbI YPaBHEHUU U
HepaBeHCTB. IIpyMeHeHHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTEMaTMUYECKUX 3a7ad U
3ajlay U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

4.2.3. DyHKUUH U TPaPUKHU.

@Oynkius, crnocodbl 3anaHus (GyHkuuu. B3aumuo oOpartHble ¢yHkumu. Kommosuius
¢ynkuuit. ['paduk pyHkumun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpaPuKOB ()YHKITHIA.

OO6nactp onpeseneHuss U MHOXKeCTBO 3HaueHull ¢pyHkuuu. Hynu dpynxnuu. [Ipomexyrku
3HaKonocTossHcTBA. YETHbIe M HEeuéTHhle QyHKUMU. [lepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKiuu. Hanbosnbiiee 1 HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

JIuneltHast, KBaJgpaTU4Has U ApOoOHO-IMHENHHas QyHKIMU. DIeMeHTapHOe HCCIeJ0OBaHue
Y TIOCTPOCHHUE MX TPaPUKOB.

CrenenHas (yHKUUS C HaTypaJbHBIM U IeNbIM Ioka3areneMm. E€ cBoiicTBa u rpadux.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[TokazarenbHas u Jorapupmuueckast yHKIHMH, UX cBoMcTBa U rpaduku. VMcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHnomerpuyeckass OKpPYKHOCTb, OIpEAEICHHUE TPUTOHOMETPUUYECKUX (DyHKIUN
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B pealbHBIX IIpoleccax M sBIEHUSAX. ['paduxu
pEAbHBIX 3aBUCUMOCTEH.

4.2.4. Hayajna MaTeMaTH4YeCKOro aHAJIu3a.

ITocnenoBarensHOCTH, COCcO0BI 3a/laHus MIOCJIEA0BATENBHOCTEN. Meton
MaTeMaTUYecKOl MHIYyKUUMU. MOHOTOHHBIE M OTpaHMYEHHBIE MOCJen0BaTelbHOCTH. McTopus
BO3HMKHOBEHUS MaTeMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH IeOMETPHUYECKONW MPOTrpecCUi.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHnEe IPOrPECCUM [T PELIEHNs] pEAJIbHBIX 3aJa4 IPUKJIAHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM U UX cBoiicTBa. Touku paspbiBa. ACHUMITOTHl TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBHIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl pEIICHUsS
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (YHKIIHUM JJIsl pelIeHus 3a/1a4.

IlepBass u Bropas mnpousBoAHble GyHKIMU. OnpeneneHne, TEeOMETPUUYECKUI U
buznyecKkuil CMbIC MPOU3BOIHOMN. YpaBHEHHUE KacaTeabHOU K rpa@uKy QyHKINU.

[TpouzBosHbIe Ar1eMeHTapHBIX (yHKIMNA. [Ipon3BoHAS CyMMBI, TPOU3BEACHNUS, YACTHOTO
¥ KOMIO3UINU QYHKIUH.

4.2.5. MHo:KecTBA M JIOTHKA.

MHoOkecTBO, Onepaluy HaJl MHOKECTBaMU M MX CBoWcTBa. [{narpammsl Diinepa—BenHa.
[IpuMeHEeHNE TEOpETUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX MPOLECCOB U
SBJICHUM, IIPU PEIIEHUM 3a]a4 U3 APYrUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBUE,



JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

4.3. Conepxanue o0ydenusi B 11 kjacce.

4.3.1. Yucsia ¥ BBIYUCIEHUS.

Harypanbuble m nensle uucna. IIpumeHeHne NpU3HAKOB JENMMOCTH LEJbIX YHCET,
HanbOonpImi 00wt nenurens (nanee — HOJl) u Haumensinee obmee kpatnoe (nanee -HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKIMAA 15 pelieHus 3a1a4 B LEJIbIX Ynciax.

KommiekcHple umcna. Anrebpanyeckass M TPUTOHOMETpUYEcKass (OPMBI  3amucu
KOMIUIEKCHOTO yucia. ApudMeTHUecKre onepanuu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HA KOOpAUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHne KOMIUJIEKCHBIX 4YHCEN IJIs pelieHus (U3HUeCKUx u
F€OMETPUUECKUX 3ajau.

4.3.2. YpaBHECHHS ¥ HEPABCHCTRA.

Cucrema M COBOKYIIHOCTb YpPaBHEHMM M HEpPAaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60Op KOpHEH TPUTOHOMETPUYCCKUX YPAaBHEHUU C TMOMOMIBI0 TPUTOHOMETPUUECCKOU
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  PEIIEHHUS CUCTEM UM  COBOKYIHOCTEH  pallOHAJbHbIX,
UPPALMOHATIBHBIX, IOKA3aTeIbHBIX U JIOTAPU(PMUUECKUX ypaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTHYECKUX 3a/1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M PEANTbHOM JKW3HW, MHTEPHpPETAlHs IOJTY4YeHHBIX
pe3yNbTaTOB.

4.3.3. ®yHkuuu u rpaduKu.

I'paduk xomnoszunmu Qyskuuid. ['eomeTpuueckue obpa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'padnueckue meroabl pelleHHs ypaBHEHUH U HEpaBeHCTB. ['paduueckue MeTOJIbl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Ucnons3zoBanne rpagukoB (GYHKIHUN 71 MCCIEIOBAHUS IMPOIECCOB U 3aBUCUMOCTEM,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

4.3.4. Hayana MaTeMaTH4eCKOTO aHaIH3a.

[IpuMeHeHMe TPOM3BOAHOM K HCCIENOBAaHHIO (PYHKUMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHrne HauboIbIIero 1 HaMMEHbILEro 3HaYeHU I HeNpepbIBHOW (pyHKIIMK Ha
OTpE3KE.

[IpumeneHne NPOU3BOAHOM JUIsl HAXOXACHHUS HAWJIy4YlIero pelleHuss B MPHUKIaJHBIX
3ajadax, JIs OIpEeJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOTO (GopMmylio wuiu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOWMCTBO IMepBOoOpa3HbIX. IlepBooOpa3Hbie 3IE€MEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

Nurerpai. ['eomerpryeckuil CMbICI MHTETpaa. BeranucieHue onpenenéHHoro MHTerpaina
no popmyne Herotona—JleitoHuma.

[IpumeHeHne wuHTErpana i HAaXOXIEHHUS IUIOIAAEH IJIOCKUX (uryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! perennit quddepeHnaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOAETMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPepeHInaNbHBIX YPaBHEHUH.

4.4. [InaHupyemble TpeIMETHBIE pe3yJabTaThl OCBOEHHUs (erepasbHOM  paboueit
porpaMMbl yueOHOro Kypca «Airedpa u Hayajla MaTeMaTHYEeCKOro aHAIN3a» Ha yriIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeIHEero oo1iero oopa3oBaHusi.

441. K xouHmy oOyuyenusi B 10 kJjacce oOydaroumuiics TMOJYYHT CJeayHOIIHe
NpeIMeTHbIC pe3yJbTaThl N0 OTAEJAbHBIM TeMaM palodeil mporpaMMbl y4eOHOI0 Kypca



«AJredpa U Ha4YaJIa MAaTEeMATHYECKOT0 AHAJIHU3a»:

4.4.1.1. Yucia v BbIYMCIECHHSA:

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: PALIMOHATBHOE YHCII0, OECKOHEUHAas! IepHOANYeCKast
Ipo0b, MPOIEHTHI, UPPAMOHATIBLHOE YHUCIIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTEIILHBIX
YHCeII, MOJYJb ICHCTBUTEIBHOTO YHCIIA,

MPUMEHSTh ApoOM M MPOLEHTHl JJI PpEHIeHHs NPHUKIAJHBIX 33Jad M3 Pa3IMuHbIX
OTpaciei 3HaHUW U pearbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIE BBIYKUCICHUS, MpaBHJIa OKPYIJCHHS, MPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

cBOOOJIHO ONEpUpOBaTh MOHSTHEM: CTENEHb C LENbIM IIOKa3aTejleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
MPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: JIOTapu(dM 4YHCIA, JECATUYHBIE M HATypalbHbIC
JorapudMmBbl;

CBOOOJHO ONEpPUPOBATh MOHSATHAMHU: CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHT€HC YHCIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apryMEeHTa.

4.4.1.2. YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHSATHSAMH:  TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U yPaBHEHUS-CIICJCTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSTh PA3JIMYHBIE METO/bl PEIICHUS PALMOHAIBHBIX W APOOHO-PALMOHATBHBIX
ypaBHEHUM, IPUMEHSATh METO]] HHTEPBAJIOB ISl PEIICHUs HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 dUIUEeHTaMH, KOPHH MHOTOWIEHA, MPHUMEHSTHh JIeJIeHHEe MHOrO4YWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera jns pemenus 3aiay;

CBOOOJHO ONEepUpOBaTh TMOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHWH, Marpula,
OTIPEeNIeNIUTENb MATpPHUIBl 2 X2 W ero TEOMETPHYECKUH CMBICH, WCIIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 s BBIYMCICHUS €ro 3Hau€HUs], MIPUMEHATh ONpEeAETUTENH IS PelleHus
CHCTEMBI JIMHEHHBIX YpaBHEHHI, MOJEIUPOBATh pEalbHbIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIelI0BaTh IOCTPOEHHBbIE MOJAEIM C TIOMOIIBIO MaTpull H
OTIpeNieNuTeNeH, HHTEPIIPETUPOBATH MTOTy4YEHHBIH Pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TPpeoOpa30BaHUs BEIpaKEHU;

BBITIOJIHATE  NPEOOPA30BAHMS UYWCIIOBBIX BBIPQKEHUH, COJEpXKAIIUX CTENEeHH C
palMOHATILHBIM ITOKa3aTelNeM;

HCIOJIb30BaTh  CBOWCTBAa JIOTapupMOB Uil NpeoOpa3oBaHUs  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  OMNEPHUPOBaTH  TOHATHAMH:  HPpPAIMOHANBHBIC,  IIOKa3aTellbHbIE |
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE  TpUTOHOMETpuUYeckne (opMyabl aias  1peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHUI,

CBOOOJHO OIEpUPOBaTH IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSThH
HE00X0MMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYIECKUX YpaBHEHHUIA,

MOJICIMPOBaTh peajbHbIE CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa TII0 YCIOBHIO 3a/a4M, WCCIEIOBaTh IOCTPOCHHBIE MOJIENU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

4.4.1.3. ®ynknun u rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATHAMM: (YHKLHUSA, CHOCOOBI 3aJaHus (DYHKIMH, B3aHMHO
oOpaTHble (QYHKIIUU, KOMMO3UIMS (PYHKIUH, rpaduK (QYHKIMH, BBHITIOIHATH AJIEMEHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;



CBOOOJHO ONEpUPOBATh MOHATHAMHU: OOJACTb ONpPEICNCHHS M MHOXECTBO 3HAUYCHHIA
(GyHKUUY, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OINEPHPOBATH MOHATUSMH: UYETHBIE U HEYETHBIC (YHKUIWHU, MEPHOAMYECKHE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (YHKLUMH, MaKCUMyMbl W MHMHUMYMBbI (QYHKILHH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU Ha TPOMEKYTKE;

CBOOOJHO ONEpPHPOBATh IMOHATUSAMU: CTENEHHas (DYHKIUS C HaTypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKUIMU C HATYpaJbHBIM M LENIbIM TOKa3aresneM, rpaduk
KOpHS N-0i CTEeNEH! KaK QYHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTeNIeM;

ONEepPUPOBATh TOHATHAMM: JMHEWHAs, KBaJpaTWU4YHas U JpoOHO-TUHEWHas (YyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATh MOHATHUAMU: MOKa3aTeldbHast U JiorapudmMudeckas QyHKIUH, UX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl pELLICHHs YpaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpEeIICHUE
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOIO apryMEHTa;

WCTOJB30BaTh Tpaduku (GYHKIMHA AT UCCIEIOBAaHHUS MPOIECCOB U 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHBbIX MPEIMETOB M pealbHOW KHM3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

4.4.1.4. Hayajia MaTeMaTH4eCKOI0 aHAJIU3A:

CBOOOJHO OINEPHPOBATH MOHATHIMHU: apu(METHUECKass U TeOMETpHUYEcKas Mporpeccus,
0eCcKOHEUHO yObIBarOLIasi FreOMETpUYECKasi MPOrPeccHs, TUHEHHBINH U 3KCIIOHEHLIMAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIEHTOB, UMETh IPECTAaBICHHE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH [T PELLICHUs PeabHbIX 3a7ay MPUKIAJHOIO XapaKTepa;

CBOOOZHO  ONEpUpOBaTh IMOHATHSAMHU:  IOCJIEIOBATEIbHOCTb, CIOCOOBI  3a/aHusd
I0CJIE10BATEIbHOCTEN, MOHOTOHHbBIE U OIpaHUYEHHBIE I10CIIEA0BATENbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: HENpPEpbIBHbIC (DYHKIMM, TOUKU pa3pbiBa rpadpuka
(GYHKIIMH, aCUMIITOTHI rpaduka GyHKINY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIHS, HEMpepbIBHAas Ha OTpPEe3Ke, MPUMEHSTbH
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMM: TiepBasi U BTOpas MPOU3BOJAHbBIE (YHKIINH,
KacaTesbHas K rpaQuKy QyHKINH;

BBIUUCIIATH TMPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO M KOMIIO3UIIMU JBYX
(GyHKINH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BAaTh T€OMETPUUECKUN M (U3UYECKUN CMBICI IMPOU3BOAHOM ISl peIIeHus
3a1ad4.

4.4.1.5. MHOKecTBA M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JiIsl OMUCAHUS PeabHbBIX MTPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX PEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMHU: ONpEAeNICHHE, TEOpeMa, ypaBHEHHE-CIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBLHBIC ypaBHEHUS U
HEPaBEHCTBA.

442. K xonny o0ydyenuss B 11 Kkiacce o0yYawIIUHCH TOJYYHT CjeayHOIIHe
NpeAMeTHbIEe Pe3yJbTaThl MO OTAEJbHBIM TeMaM padodeil mporpaMmbl y4eOHOro Kypca
«Ajre0dpa u HayaJIa MATEMATHYECKOI0 AaHAJIU32):

4.4.2.1. Yncna u BbIYMCIICHUS:

CBOOOJHO OIEPHPOBATH TOHATHSAMHU: HATypaIbHOE W II€JI0€ YHCIO0, MHOXECTBa
HATYpaJIbHBIX M IEJBIX YHUCEJ, UCIOIb30BaTh MpU3HaKu JenumoctH nensix yucen, HOJ[ u HOK
HATYpaJbHBIX YHCEIN IS PEIICHUS 3a/a4, MPAUMEHSThH anroput™ EBxima;

CBOOOJTHO OTIEpPHPOBATH MOHATHEM OCTATKa MO MOYIIIO, 3alIUChIBATh HATYpAJIbHbIE YHCIIa
B Pa3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJHO OIEPUPOBAThH MOHITUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX



qHCell, MPEICTABIATh KOMIIJICKCHBIC YHCIa B aNreOpandeckoil M1 TPUTOHOMETPUUECKOH (opme,
BBITMOJIHATH apu(MeTHUYECKIE ONepalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.
4.4.2.2. YpaBHeHHs U HEPABEHCTBA:

cBOOOJIHO  ONEpUpOBaTh  MOHATUSAMU:  HPpPALMOHAIIbHBIC,  [OKa3aTelbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh X PELICHHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/I0B;

OCYILIECTBISATH OTOOP KOPHEH IpU PEelIEHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTH
HeoOxouMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOO/THO OTIEPHPOBATH MOHATHIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHH U
HEPABEHCTB;

pemaTh panroHAIbHBIE, HPPAlMOHAIBHBIC, IIOKa3aTelbHbIe, Jorapudpmuyeckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIA U TTapaMeTphl;

NPUMEHATh TpadUyecKue METOAbI Ui PEIICHHs YpaBHEHHA W HEPaBEHCTB, a TaKKe
3aJa4 ¢ mapaMeTpamu;

MOJICIIMPOBATh pEaJbHBIC CHUTYallMM Ha S3bIKE aureOpbl, COCTABISATH BBIPAKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI IO YCJIOBHIO 3a/1ay, HCCIENIO0BaTh MOCTPOCHHBIC
MOJIENIN C MCIIOJIB30BAHMEM allliapaTa ajareOpbl, MHTEPIPETHPOBATH MOIYUYEHHBIN pe3yIbTar.

4.4.2.3. ®yukuuu u rpadpuxm:

CTPOUTH TPadUKU KOMITO3UIINH (PYHKIIUI C MTOMOIIBIO 3JIEMEHTApPHOTO HMCCICAOBAHUS U
CBOICTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTh TEOMETpUYECKHE O0pa3bl YypaBHEHH W HEPAaBEHCTB Ha KOOPIWHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

MPUMEHSITh (PYHKUIUU Ui MOJACTUPOBAHUS U HCCIIEI0BAHUS PEATbHBIX MPOIIECCOB.

4.4.2.4. Hauaja MaTeMaTH4eCKOI0 aHAJIU3A:

WCIONIb30BaTh TMPOU3BOAHYIO JJsi HCCIeAOBaHUA (YHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXO/AUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BATh TIPOU3BOHYIO ISl HAXOXKACHUST HAWIYYIIETO PEIICHUS B MPHUKIAIHBIX, B
TOM 4YHCJE COLMaIbHO-3KOHOMHUYECKHX, 3a/lauyax, Ul ONpENETeHUs CKOPOCTH M YCKOPEHHUs
nporiecca, 3alaHHOTO (GOPMYITOi HiTH TpaduKoM;

CBOOOJHO OIEpUpOBaTh MOHATUAMHU: MEpBOOOpa3Has, ONpEAENEHHBIA HHTerpal,
HAXOJUTh TEPBOOOpA3HBIC AIIEMEHTAPHBIX (PYHKIMH M BBIYHCIATH HHTETpall 1o Qopmyre
HrroTona—Jleionuna;

HAXO/IUTh IUIOMIA/IN TUIOCKUX (UTYP U 00BEMBI TEJT C TIOMOIIBIO0 HHTETpaa;

UMETh TPEACTaBICHHE O MATeMAaTUYECKOM MOJICIMPOBAHUHU Ha MPHUMEpPE COCTABICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh MpUKIJIAJAHbIE 33Ja4d, B TOM YHUCJIE COIUATbHO-9KOHOMHUYECKOTO U (PU3HUECKOro
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIH3a.

5. PaGouasi nporpamma y4ye6Horo kypca «I'eomeTpus».

5.1. llosicHUTeIbHAS 3alIUCKA.

5.1.1. 'eomeTpust siBiseTCS OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecrieunBacT BO3MOXKHOCTh H3Y4YCHHUS AUCIUILUINH €CTECTBEHHO-HAYIHOU
HaMpaBJIEHHOCTH U MPEIMETOB 'yMaHUTapHOro IUKia. Jlornueckoe MplnuieHue, GpopMmupyemoe
NpY U3yYeHUH O0YJarOIUMUCS MOHATHHHBIX OCHOB T€OMETPHUH, MIPH JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUHU LETOYKH JIOTHYECKUX YTBEPXKACHUH MPU PELICHUH T€OMETPHUECKUX 3a/1a4, YMEHUE
BBIJIBUTATh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3ajad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3UYECKUX 33/1a4.

5.1.2. llens ocBOeHMS TporpaMmbl yaeOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TPU H3YUYECHHUH TE€OMETPUH, Kak



COCTaBIISAIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreuyeHue
BO3MOXHOCTH IIPUOOPETEHHs U UCIIOJIb30BaHMsI OA30BbIX N€OMETPUUYECKUX 3HAHUN U JAEHCTBHIH,
cneuu(UYHBIX TEOMETPUH, U HEOOXOAUMBIX JJISl YCIEIIHOTO MPO(ecCHOHAIBHOTO 00pa30BaHUs,
CBSI3aHHOI'O C MCIIOJIb30BAaHUEM MATEMAaTHUKH.

5.1.3. [IpuopuTeTHBIMM ~ 33aJayaMd  Kypca TeOMETpud Ha  0a30BOM  YpOBHE,
paclIMpSIONIMMU U YCUJIMBAIOIIMMU Kypc 6a30BOI0 YPOBHS, SIBJISIOTCS:

paciipeHre NpEeACTaBICHHUS O TEOMETPUM KaK dYacTH MHPOBOW KyJAbTYPHl U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3HU F€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dbopMHUpOBaHKE TMPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak O BaKHEHIIHUX
MaTeMaTHYeCKUX MOJENAX, IO3BOJISIONIMX ONMCHIBATE UM M3y4yaTh pa3Hble SBJIECHUS
OKpPYXKaloIllero MUpa, 3HaHUE MOHATUITHOrO ammapata 1o pasneny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpuu;

(dbopmMHupoBaHKE YMEHUS BIAJETh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (UTYpax
U UX OCHOBHBIMU CBOWCTBaMHM, 3HaHUE TeopeM, (OpMyJd U yYMEHHUE UX INPUMEHSATb, YMEHMS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

¢dbopMHpOBaHHE YMEHHUs pacllo3HaBaThb Ha 4YepTeXax, MOJCIAX U B pealbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEIIH;

¢dbopMHpoBaHHE ~ TOHMMAHUS  BO3MOXKHOCTM  aKCHMOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyXIEHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
o0yyaroIuxcsi, MO3HABATEIIbBHOM AaKTUBHOCTH, HCCIIEOBATEILCKUX YMEHHUH, KPUTUYHOCTU
MBILICHHS], THTEpEeCca K U3Y4EHHIO T€OMETPUH;

¢dopmupoBaHrue (YHKIIMOHAJIBHONW I'PAaMOTHOCTH, PEJIEBAaHTHOM TI'€OMETPHM: YMEHMS
pacro3HaBaTh MPOSBICHUS TE€OMETPHUECKUX MOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peabHbIX KU3HEHHBIX CUTYALUSIX U MPU U3YYEHUH JPYTHX y4eOHBIX IPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS peallbHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOTYyYEHHBIX pPe3yabTaToB.

5.1.4. OCHOBHBIMH CO/IEpPKATEIbHBIMU JIMHUAMHU YyueOHOTO Kypca «['eomerpus» B 10-11
kiaccax sBisitorcs: «[IpsiMble M IJIOCKOCTM B TpocTpaHCcTBe», «MHororpanaukm», «Tena
BpaIeHUs», «BEKTOPBI M KOOPJAMHATHI B IPOCTPAHCTBEY, «CHMMETpPHUS B IPOCTPAHCTBE.

5.1.5. ChopmynupoBannoe B PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHATUIMUY,

peeBaHTHBIX TeOMeTpHUH Ha 0a30BOoM ypoBHE o0ydenus B 10—11 kimaccax, OTHOCUTCS KO BCeM
coJiepKaTeIbHbIM JUHUAM y4eOHOTro Kypca, a OpMUPOBAHUE JIOTHUECKUX YMEHUN
pacripenesisieTcsi He TOJIbKO MO CoAepKaTeIbHBIM JMHUAM, HO U 110 roJjaM 00yueHHs.
Copneprxanue 00pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM PE3yJIbTaTaM OCBOCHMS
®denepanbHOIl paboueilt mporpaMmbl, pacipeAeaEHHbBIM 10 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO
TakUM 00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITUAIBLHBIM BOIIPOCaM O00y4arolHecs
oOpalnainch HEOAHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMU
MOHSTHUSIMH U HaBBIKAMH MOCJIEI0BATENIbHO U ITOCTYNATENIbHO, ¢ COOTIOACHUEM MTPUHIIUIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIYIO CUCTEMY '€OMETPUUYECKIX
IpeCTaBICHUN 00yUaroIUXCs, PaCIUpsis U yriryOsist e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE
CBSI3H.

5.1.6. O0mee yrco 9acoB, peKOMEHI0BAaHHBIX TSl M3y4eHHs yueOHOTro Kypcea «['eomerpus» Ha
6azoBoM ypoBHe — 136 dacoB: B 10 kiacce — 68 gacos (2 gaca B Hezeno), B 11 kimacce — 68
4acoB (2 yaca B HEJIEIIO).

5.2. Copep:xanue o0yuenus B 10 kiacce.

5.2.1 BBeieHue B cTepeoMeTpHUIO



OcHOBHBIE TIOHATHS CTEpeoMeTpuu. Touka, mpsiMas, TII0OCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMATUYECKOM IMOCTPOCHUH CTEPEOMETPUM: AKCUOMbBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

[TpaBuiia u300paxkeHust Ha pUCyHKax: H300paxkeHue miockocte. [lapamienbHbIX TpSIMbIX
(oTpe3koB), cepearHbl oTpeska. [IoHATHS: mepecekaronmecs MIOCKOCTH, EPEeCEeKaAIOTHecs
npsiMasi ¥ TI0CKOCTb.

3HAKOMCTBO C MHOI'OI'paHHUKAaMH, I/I306pa)I(CHI/Ie MHOI'OI'PaHHUKOB Ha pUCYHKaX, Ha
MPOCKIUOHHLIX YCPTCIKAX. HauannHbie CBCICHUA O Ky6€ " NUpaMuac, ux pa3BépTKI/I n MOACIH.

5.2.2. IIpsimble ¥ MJIOCKOCTH B npocTpaHcTBe. [lapajuielbHOCTh NPAMBIX M IJIOCKOCTEI.

B3anmHOe pacosokeHne NpsiMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TapAJIICIIBHBIE U
CKpeluBaromuecs npsmsle. [Ipu3naku ckpemuBaronxcs npsmsix. [lapaiaenbHOCTh NPSAMBIX U
IUIOCKOCTEN B POCTPAHCTBE: MapalIeNIbHbIE MPSAMBIE B IPOCTPAHCTBE, apPAJIIICIIBHOCT TPEX
IPSIMBIX, TAPAJIJIEIIBHOCTD NPSAMOM U II0CKOCTH. [lapaiensHoe U HeHTpanbHOoe
MPOEKTUpOBaHMEe, n300paxeHue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOSKTUPOBAHUS.
N300paxkenne puryp B mapaiebHOW MPOCSKIMH. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPSMBIMU B ITpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: napajiesIbHbIE IIJIOCKOCTH,
CBOWCTBA MapauIeIbHBIX TUIOCKOCTel. [IpocTeiimme mpocTpaHCTBEHHBIC (PUTYPHI HA TNIOCKOCTH:
TETPa’p, NapajuIeIeIUIe], IOCTPOCHUE CEUEHUI.

5.2.3. [lepneHAMKYJSIPHOCTH NPSIMBIX U MJIOCKOCTEH.

IlepnenquKyISIpHOCTD MPSAMOM U IUIOCKOCTHU: NEPIIEHAUKYIISIPHBIC IIPSIMBIE B IPOCTPAHCTBE,
IPsIMBIE MAPAJUIENIbHBIE U IEPIEHANKYIIPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHANKYIIPHOCTH
IPSIMOM U IJIOCKOCTH, TEOPEMa O MPSAMOI NepHeHANKYIIPHON TIOCKOCTH. OpTOroHanbHOe
npoekTupoBanue. [IepreHIuKysap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIIOCKOCTH,
paccTosiHUE OT MPSAMOH 0 MIIOCKOCTH, MPOEKIMS (PUTYpPBI HA MIIOCKOCTb. [leprneHanKynsapHOCTb
IIJIOCKOCTEN: MPU3HAK MIEPIIEHIUKYIISIPHOCTH JBYX ILUIOCKOCTEN.

5.2.4. Yrabl MeKAy NPAMBIMH U IJIOCKOCTSIMH.

VYTIBl B IPOCTPAHCTBE: YIOJI MEXAY NMPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN yroJl
JBYI'paHHOro yria. [Tpu3Hak nepnesauKyIsspHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEx
NEPIEHIUKYIIApax.

5.2.5. MHOrOrpaHHUKH.

ITonsiTne MHOrOrpaHHuKa. OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHMKA, BBIMTYKJIBIE U HEBBITYKJIbIC
MHOTOI'PAHHUKH, Pa3BEPTKAa MHOTOTPaHHUKA.

[Tpusma: n-yronpHas nmpu3Ma; TpaHd U OCHOBAHUSI TPU3MbI; OOKOBAsI U MOJIHAs MOBEPXHOCTh
IIPU3MBI.

Hapanﬂenennnez[, npsaMoyr OJIbHBIN napaJjiieJICmIica u €ro CBOICTBA.

HI/IpaMI/I,Z[aI n-yroJjibHad nmupamujia, rpaid 1 OCHOBAHUC IMUPAMU/IBI; OOKOBas M MOJIHAS
MMOBCPXHOCTh MUPAMUbI; IPpABUJIbHAA U yCG‘-IéHH&SI nupaMubl.



ITpaBrIIbHBIE MHOTOI'PaHHUKH: TOHATHE NTPAaBUIBHOIO MHOTOTPAHHKKA; IIPABUJIbHAS IIPU3MA U
npaBWIbHASA TUPAMU/IA, IPABHIIbHAS TPEYTOJIbHAS TUPAMHJIA U TPABUIIBHBIN TETpa’ap, KyO.
IIpencrasienue 0 IpaBUIbLHBIX MHOIOTPAHHUKAX: OKTA3P, JOACKAdAP U UKOCAMAP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOUKH, IPSIMON U IUIOCKOCTH.
DneMEHTB CUMMETPUH B IIMpaMuax, Napaieienue1ax, IpaBuIbHbBIX MHOTOTPAaHHHUKAX.

Beruucnenue 31eMeHTOB MHOIOIpaHHUKOB: pE€Opa, 1uaroHainy, yrisl. [Inomans 60xoBoi
IIOBEPXHOCTHU U IIOJIHOM IIOBEPXHOCTHU IIPSIMOM NPU3MBI, IIJIOIIAb OCHOBAaHUH, TEOPEMA O
OOKOBOI OBEPXHOCTH MPSIMOM Mpu3MBIL. [110omans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH
IIPaBUJILHOM MMPAMMJIBI, TEOPEMA O ILIOIIAN YCCUEHHONU TUPAMUIBI.

5.2.6. O0BEMBI MHOTOTPAHHHUKOB.

[Tonstue 06 06bEMe. O0BEM nupamubl. [Ipu3mel.
5.2.7. IlloBTOpeHuUe: ce4YeHUs , PACCTOSHHUS U YIJIbI.
[TocTpoenne ceueHmit B MHOTOTpaHHHKE.

Boruncnenue paccTosHUNA: MeXAY IBYMsl TOUKaMHM, OT TOUKH J10 psiMOi. OT TOUKH 10
IIJIOCKOCTH; MEXY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brruncnenue yrios: MeXAy CKpEUIMBAIOIUMUCS IPSIMBIMU, MEKY IPSIMOU U IIJIOCKOCTBIO,
JIBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMHU.

5.3. Coaep:xanue o0yuenus B 11 kiacce.
5.3.1. Tesia BpameHus.

Cdepa u map: HeHTp, paanyc, TUaMETp; TUIOMIAIb MOBEpXHOCTH cdepbl. B3auMHoe
pacrmosioxeHue cepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomiaab chepsl.

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa.

[{unuHapryeckas MOBEPXHOCTh. 00pa3yolye UINHIPUUECKOI TOBEPXHOCTH, OCh
HWIMHpUYEcKol noBepxHocTH. LumuHap: ocHoBaHMs 1 O0KOBasi IOBEPXHOCTh, 00pa3yroas u
0Cb; IJIOIIaJb OOKOBOW M MOJTHOW MOBEPXHOCTH.

N3o0pakenne mummHIpa Ha TNIOCKOCTU. Pa3BEpTKa munuHpa.
Ceuenus munuHApa (TIOCKOCTHIO, MapaylIeIbHON UITH MEPIEHAUKYIISIPHON OCH IIMIIMHIPA).

Konnueckasi moBepXHOCTb, 00pa3yroIine KOHUYECKONH TOBEPXHOCTH, OCh U BEPIIMHA
KOHHUEeCKO! oBepxHOcTH. KOoHyc: 0OCHOBaHME M BepIlInHa, 00pa3yolias 0Ch; M0 OOKOBOM
U TIOJIHOM MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylolie U BEICOTa; OCHOBaHUS U OOKOBas
MOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH. Pa3BépTka konyca. CeueHust KoHyca (TIOCKOCTHIO,
napajuieJIbHON OCHOBAHUIO, U TNIOCKOCTBIO, MPOXOASIICH uepe3 BEPIINHY ).



Kom6unanust ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cephl;
cdepa. BrimcanHasi B MHOTOTpaHHUK HJIM TEJIO BPALICHHUS.

5.3.2. O0BLEMBI TeJI1.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOKCTBA 00BEMOB Teil. O0BEM IuMHApa, KoHyca. O0bEM
apa ¥ Iiomasib cepsl.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUE MEX Y TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMHU
[MOJOOHBIX TEJL.

5.3.3. BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE.

BexTops! Ha TUI0CKOCTH U B ITpocTpaHcTBe. Cl10’KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCIIo. PaziokeHue BeKTopa no TpéM HEKOMILIaHApHBIM BeKTopaM. [IpaBuiio
napajuleenunesa.

Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUM C BEKTOPAMM.

IIpssMoyrosibHas cucTeMa KOOpaAnHAT B npoctpanctse. Koopaunars! BekTopa. IIpocreiimme
3a[a4u B KOOpAUHATaX. YT0J MekAy BeKTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Brruucnenue yrioB Mexay IpsIMbIMU U INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ IIPU
peLIEeHNN TEOMETPUYECKUX 3a/1a4.

5.3.4. [loBTOpeHuUe, 06001IEHUE U CUCTEMATU3AIUA 3HAHUIA.

OcHosnble ¢urypsl. @aktsl. Teopembl Kypca IUIaHUMETpUU. 3a/1a4M IJIaHUMETPUU U METOJIbI UX
peneHus.

OcHoBHBIE QUTYpHI, HaKThI, TEOPEMBI Kypca CTEPEOMETPHH. 3aJaul CTEPEOMETPUH U METOBI UX
peneHusl.

JBmxeHus npoctpancTBa. OToOpaxkeHus. [IBmkeHus u paBeHcTBO uryp. Ob1ue cBoiicTa
JBWDKEHUH. BUbl ABMKEHMI: apaniienbHblii IEpeHOC, LIEHTpalbHasi CUMMETPUs, 3epKajbHast
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. [Ipsmas u cdepa Ditnepa.

5.4. IlpeaMeTHbIe Pe3y/IbTAThI 10 OTAEAbHBIM TeMaM yueOHoro kypca «I'eomerpus». K
KkoHNy 11 knacca o0yyaromuiicss HAyYUTCs:

— OIICPUPOBATH MMOHATHUAMU: TOUYKA, IIpAMasd, MIOCKOCTb, MapaJUICIILHOCTL U
NEPHNCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTCﬁ;

— pacrno3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (IIpU3Ma, MUpaMKia, IPSIMOYTOJIbHBIN
napaenenunes, Kyo) u Tei BpamieHus (KoHyc, HIHIMHApP, cepa U map), BIaJeTh CTaHIapTHON
KJaccu(uKaue mpoCcTpaHCTBEHHBIX GUTYp (MTUpPaMUIbI, TPU3MBI, TapaAUICIETUIIEe/IbI);

— n300paXkaTh U3ydaeMble (GUTYpBI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;



— nenath (BBIHOCHBIC) TUIOCKHE YePTEKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOUThH CEUCHUSI MHOTOTPAHHHUKOB,

— U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O MTPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

— ONHUCHIBATH B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;
— NpUMEHATH TeopeMy [ludaropa nmpu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUYECKUX (PUTY;

— HAXO/AUTh 00BEMBI U IJIOLIA/IU TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB, TEJ
BPALLEHUS, TEOMETPUUYECKHUX TeJl C IPUMEHEHHEM (HOpMYT;

— BBIYUCIIATDb PaCCTOAHUSA U YIJIbI B IPOCTPAHCTBEC,

— IPUMEHATHh TeOMETpUIEcKre GaKThl IS PEIICHUS 3a/1a4, IPEIOIarafoiuX HECKOIBKO
IIaroB PEUICHHUs, €CIIM YCIIOBHSI TPUMEHEHHS 3a/IaHbI B IBHOH (opme;

— peliaTth 3aa4i Ha HaX0Xk/IEHHE T€OMETPUUYECKUX BETMYHMH M0 00pa3iiaM Wl aJropuTMaM;
— (popmynrpoBaTh CBOWCTBA U MPU3HAKU UTYD;

— JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHHUSL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

— COOTHOCHTD a6CTpaKTHBI€ rCOMCTPHUYICCKUC MTOHATUSA U q)aKTI)I C p€aJiIbHbIMHU JKU3HCHHBIMU
00BEKTaMU U CUTyalluAMMU;

— HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD JUISl pELIEHHS TUITOBBIX
3a/1a4 IPaKTUYECKOIO COACPIKAHNS;

— COOTHOCHTb IUIOIIAJAHN OBEPXHOCTEHN Te OAMHAKOBON (hOPMBI Pa3IMUHOTO Pa3Mepa;
— COOTHOCHUTb 00BEMBI COCYZI0B OJJMHAKOBOM (DOPMBI pa3InYHOIO pazMepa;

— OLIEHUBATh (POPMY MTPABUILHOTO MHOTOI'PAaHHMKA [TOCTIE CITUIJIOB, CPE30B U T. 1. (ONPEeATh
KOJINYECTBO BEPILUH, pEOep U rpaHel MOTyYeHHBIX MHOTOTPAaHHUKOB);

— HCII0JIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (DUTYD JUIsl peIeHUs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3a]1a4 U3 APYrux oosacTei 3HaHU.

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

— OmnepupoBath MOHATUAMH: I€KaPTOBBI KOOPJINHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXK/1y BEKTOPAMH, CKaJISIPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI;

— HaxoJIUTh KOOPJAMHATHI BEPIIMH KyOa U MPSMOYTOJIbHOIO NapaulesienuIe1a, pacCTOsTHUE
MEXIY JBYMS TOUKaMU;

— HaxoJIUTh CYMMY BEKTOPOB U IPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJI MEXAY BEKTOPaMU,
CKaJISIpHOE MPOM3BEICHUE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOPaM;



— 3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHUCTEME KOOpMHAT;
— peliath npocTeiiire 3aJauy BBeIeHHEM BEKTOPHOTO Oasuca.
HcTopust u MeToAbl MaTeMaTUKU

— OnuceIBaTh OTACJIbHBIC BbIAAOIIHECS PE3YJIbTAThI, ITOJTYUCHHBIC B XOAC PA3BUTHA
MAaTCMAaTHUKH KaK HAYKH,

— 3HAaTb IPUMECPLI MATCMATHYCCKUX OTKpBITI/Iﬁ 1 UX aBTOPOB B CBA3U C OTCUECTBCHHOU U
BCCMHpHOI;'I HCTOpHCﬁ; NMPEACTAaBJIATH BKJIAJ BBLAAOIMIUXCSA MATCMATUKOB B Pa3BUTUC
MAaTCMAaTUKHU 1 MHBIX HAYYHbIX O6J'IaCTeI‘/'I;

— IIOHUMATb POJIb MATCMATHUKU B PA3BUTHU POCCI/II/I;

— HNPUMCHATH U3BECTHBIC MCTO/bI ITPU PCHICHUHN CTAHAAPTHBIX U HECTAHAAPTHBIX
MAaTCMAaTUYCCKHUX 3a/ia4d; UCIIOJIb30BATh OCHOBHBIC METOAbLI JOKA3aTCILCTBA, IPOBOJAUTH
A0KAa3aTCJIbCTBO U BBIMNOJHATE OIIPOBCPIKCHUC,

— 3aMeuaTh ¥ XapaKTepru30BaTh MaTEMaTUUECKHUE 3aKOHOMEPHOCTH B OKPYXKaroIlei
JEHCTBUTENBHOCTU U HA UX OCHOBE XapaKTEPHU30BaTh KPACOTY M COBEPILIEHCTBO OKPYKAIOLIETO
MUDAa, a TAKKE [IPOU3BEACHNUN UCKYCCTBA;

— HIPUMCHATDH HpOCTGIﬁHIPIG IMpOrpaMMHBIC CPCACTBA U IJICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CUCTCMBI ITIPU PCHICHUH MAaTECMAaTUYCCKUX 3aJ1ay.

6. Pagouasi nporpaMmma y4ye0HOro Kypca «BeposiTHOCTb M CTATHCTHKAY.
6.1. [TosscHuTENIBPHAA 3aIIUCKA.

6.1.1. Pabouas nporpamma y4eOHOTO Kypca «BeposTHOCT U CTaTUCTHKA» 0a30BOr0 YPOBHS JUIs
oOyuaromuxcs 10 —11 knmaccoB pazpaborana Ha ocHoBe DeiepaabHOr0 TOCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa CPEeTHEro 001Iero 00pa3oBaHus, C yu€TOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHUH, IPEIBABIIEMBIX K MATEMaTHUECKOMY 00pa30BaHUIO, M TPAIULIMHA
poccuiickoro oopasoBanusi. Peanuzamus nmporpaMmbsl 00€CTIieUrBaeT OBIIAJIEHNE KIIFOUEBBIMU
KOMITETEHIIMSIMH, COCTABIISIOIIMMU OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JINYHOCTH
oOydJaronuxcs.

6.1.2. Conepkanne y4eOHOTO Kypca HalpaBJIEeHO HA 3aKpeIICHUE 3HAHHM, TTOMydEeHHBIX TIPU
M3y4eHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIETr0 00Opa30BaHusl, U HAa Pa3BUTHE MPEICTABICHUHN O
CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXIY HUIMHU HA BaXKHBIX PUMEPAX, CEOAKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYXKAIOIIETro MUpa. B pesynbrare y 00y4aromuxcst J0KHO chopMUPOBATHCS
MpeJICTaBICHUE O HauOoJee YMOTPEOUTENBHBIX U OOIIUX MATEMAaTUYECKUX MOJETISX,
HCIIONIB3YEMBIX JITISl ONUCAHUS aHTPOTIOMETPHUECKUX U IEMOTpapUuecKuX BEIHYHUH,
MOTPEIIHOCTEH B Pa3IMUHbIC POJa U3MEPEHUSX, NTUTEILHOCTH 0€30TKa3HOM pabOThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U TIPOIIECCOB B OOIIIECTRE.
YueOHbIi Kypc sABIseTCA 0a301 ISl OCBOCHUSI BEPOSATHOCTHO-CTATHCTHYECKUX METO/IOB,
HEOOXOUMBIX CIEIUATUCTaM HE TOJIBKO MH)KEHEPHBIX CIEIUaTbHOCTEH, HO TAaK)Ke COIMaTbHBIX
Y TICHXOJIOTUYECKHX, TTOCKOJIbKY COBPEMEHHBIC OOIIIECTBEHHBIC HAYKH B 3HAYUTEIIBHOU Mepe



MCIOJIB3YIOT anmapaT aHajiu3a 00JbIINX AaHHBIX. LleHTpanbHylo 4acTh yueGHOro Kypca
3aHUMaeT 00CyX/IeHUE 3aKOHA OONBIINX YKCeNl — (PYHIAMEHTAIBHOTO 3aKOHA TIPUPOJIBI,
UMEIOIIEr0 MaTeMaTHYECKYI0 (hOpMaIN3aLIHUIO.

6.1.3. B cooTBeTCTBUY C yKa3aHHBIMH LIEISIMU B CTPYKTYpe ydeOHOro Kypca «BeposTHOCTh 1
CTaTUCTHKA» Ha 0a30BOM YPOBHE BBIJCIICHBI OCHOBHBIE COJepKaTeIbHbIe TUHUU: «Ciy4yaifHble
COOBITHS M BEpOATHOCTH» U «CirydaiiHble BETMYUHBI U 3aKOH OOJIBIIUX YUCET.

6.1.4. [ToMuMO OCHOBHBIX JTMHUN B Y4€OHBIN KypC BKJIIOUCHBI 3JIEMEHTHI TEOpUU TpadoB U
TEOPHH MHOKECTB, HEOOXOIMMBIE JIJIs1 TIOJIHOIIEHHOTO OCBOCHHS MaTepHalia JaHHOTO Y4eOHOTo
Kypca U CMEXHBIX MAaTEMaTHYECKHX YIEOHBIX KYPCOB.

6.1.5. Coneprxanue nuann «CiaydaifHble COOBITHSL M BEPOATHOCTHY CITY>KUT OCHOBOM IS
(dopMUpOBaHUS MIPEICTABICHUM O paclpe/le]ICeHUH BEPOATHOCTEN MEX 1y 3HAaUEHUSIMU
CIIy4alHBIX BEJIMYMH. BakHYIO 4acCTh B 9TOM COAEP/KATEIBHOM JIMHUY 3aHUMAET U3yYEHUE
F€OMETPUUYECKOTr0 M1 OMHOMHAJILHOTO PAaCIpEeI€HUN U 3HAKOMCTBO C UX HENPEPHIBHBIMU
AQHAJIOTaMH — [10KA3aTeJIbHBIM U HOPMAJIbHBIM PaCIpeIEICHUSMH.

6.1.6. Temsbl, CBSI3aHHBIE C HEMTPEPHIBHBIMHU CITy4aiHBIMHU BETMUMHAMH U PACTIPEICIICHUSMH,
AKLIEHTUPYIOT BHUMaHUE 00y4yarouIuXcs Ha ONMCAHUU U U3YUEHHUH CIy4YailHbIX SIBJICHUMN C
HOMOIIBIO HeNpepbIBHBIX GyHKIMNA. OCHOBHOE BHUMAHUE YEISIETCS 0KAa3aTeIbHOMY U
HOPMAJILBHOMY PAaCIIpeICIICHUAM.

6.1.7. EWE OAMH anemMeHT coepKaHuaA, KOTOPbIN NpeanaraeTcs Ha 03HAKOMMUTE/IbHOM YPOBHE —
noc/e0BaTeNbHOCTb C/1yYalHbIX HE3aBUCUMbIX CODLITUIA, HACTYMAIOWMUX B €AMHULY BPEMEHW.
O3HaKoM/IeHWe ¢ pacnpeseneHnem BEPOATHOCTEN KONNYECTBA TaKMX COBbITUIA HOCUT Pa3BMBatOLLMIA
XapaKTep U ABAAETCA aKTyaslbHbIM 414 ByAywmx abUTyprUeHTOB, NOCTYNaloLWMX Ha y4ebHble
CNeumnanbHOCTH, CBA3AHHbIE C 06LWECTBEHHBIMM HayKaMu, NCUXOIOTUEN U YNPaBAEHMEM.

6.1.9. ObLee UMCNO HacoB, PEKOMEHAO0BAHHbIX A1A U3yYeHUA yuebHoro Kypca «BepoAaTHoCTb m
cTaTUcTMKa» Ha 6azoBom yposHe — 70 Yacos: B 10 knacce — 35 vacos (1 yac B Hegentw), B 11 knacce — 35
yacos (1 yac B Heaento)

6.2. Copgep:xkaHue obyuyeHus B 10 Knacce.

HpeI[CTaBJ'IeHI/Ie JaHHBIX C ITIOMOIIBIO Ta6J'II/II_I " JuarpamMm. CpeﬂHee apI/I(l)MeTI/I‘leCKOC,

MEaHaHa, HanOOJIbIIIEE U HANMEHBIIIEE 3HaA4YCHUA, pa3Max, ITUCIICPCUA U CTaHAAPTHOC
OTKJIOHCHHE YHCIIOBBIX HA0OPOB.

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U ClydailHble COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxozpl). BeposTHOCTB cirydaiiHOro coObITUs. BIM30CTh YacTOTHI U BEPOSITHOCTH COOBITHIA.
Crny4aiiHble OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposiTHOCTH COOBITHIA
B OTIBITaX C PABHOBO3MOXKHBIMU dJIEMEHTAPHBIMH COOBITHSIMHU.

Orneparuy HaJ| COOBITHSIMU: TIEpECEUCHHE, 00hETMHEHHUE, IPOTHBOMOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KEHUS BEPOSITHOCTEN.

YciioBHas BEpOATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. JlepeBo CiaydyailHOTO SKCIIEpUMEHTA.



®dopmyna moaHOM BeposTHOCTUA. He3aBrucruMbIe COOBITHSI.

KomOunatoproe mpasuio ymHoxkeHus. [lepectanoBku u paxropuan. Yucino coueranuii.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbIii ci1ydaiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U Heyaaya. He3aBucumble NCTIBITAHUS.
Cepust HE3aBUCUMBIX UCIIBITAHUH 10 NepBOro ycnexa. Cepus HE3aBUCUMBIX MCIIBITAHUM
bepnysnu.

Cnyuaiinas BennuuHa. Pacripenenenue BepositHocTel. [luarpamma pactipenenenus. [Ipumepst
pacnpeneneHuid, B TOM YHCiie, TeOMETPUYECKOe 1 OMHOMUATILHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKH CIy4YailHbIX BEJIMYMH: MATEMAaTHUYECKOE OKUJaHUE, JUCTIEPCUs

Y CTaHJAapTHOE OTKJIOHEHHKE. [[pruMepsl IpUMEHEHNT MaTEMaTUYECKOTO OKUJaHMs, B TOM YUCIIE
B 33J1a4ax U3 OBCEIHEBHOM XU3HU. MaTemMaTuueckoe 0xuj1anne OMHapHOW ciiydaifHON
BEJIMYUHBL. MaTeMaTnuecKoe 0KMIaHNEe CYMMBI CIIy4alHbIX BeJIMYMH. MaTemaTudeckoe
OKU/IaHUE U JUCIIEPCUS TEOMETPUYECKOTO M ONHOMHUAIILHOTO PACIpeIesICHU.

3aKoH OOJIBIIMX YUCEN U €ro poJib B HayKe, IpUpoJie 1 oduiecTBe. BeiOOpouHbIil MeTo
HUCCIIENOBAHUMN.

IIpuMepsl HENPEPBIBHBIX CIIy4alHBbIX BeIUYUH. [IoHATHE O IIIOTHOCTU pacHpeneacHus.

3amauu, IpUBOIALINE K HOPMAIILHOMY paclpeaeneHuto. Ilonarne o HopMaabHOM
pacnpeneneHuu.

IIpenmeTHble pe3yJibTaThl 0 OTAEIbHBIM TeMaM y4eOHOro Kypca «BeposiTHOCTD M
craTucTuka». K konny 10 ki1acca o0yyaromuiicss Hay4YuTcs:

Uurath U CTPOUTH TAOIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSAMU: Cpe/lHEe apr(PMeTHIeCKoe, MeIiaHa, HauboJIbLIee,

HauMEHbIIIEe 3HaYCHHE, Pa3MaxX MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMH: CIyYalHBIH SKCIIEPUMEHT (OIBIT) U CllyyaiiHOe coObITHE,
AIIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIN NCXO0/) Cy4aiiHOrO OMbITa; HAXOAUTh BEPOSTHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CITy4alHBIMU COOBITHSIMH, HAXOUTh U CPAaBHUBATh BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIyYailHBIX SKCIIEPUMEHTAX.

Haxonute u popmynupoBath COOBITHS: IEpecedeHrne U 00beANHEHHE JaHHBIX COOBITHH,
COOBITHE, TPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO; TIOJIH30BATHCS IMarpaMMamMu Jitiepa u
(bopMyIoii croxkeHHus BEpOATHOCTEH MPU PEeLIeHNH 3a/1a4.

OHepI/IpOBaTI) IMOHATHUAMU: YCIIOBHASA BEPOATHOCTDb, HE3aBUCHUMBIC CO6BITI/I$[; HaXO0aUuThb



BEPOSITHOCTH C ITOMOIIBIO ITpaBUjIa YMHOXKEHUS, C TOMOLIBIO JIEPEBA CIIyYalHOTO OMBITA.
[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSL, CEPUSI UCTIBITAHUM,
ycIiex ¥ HeyAaya; HaXOJUTh BEPOSTHOCTH COOBITHI B CepUU HE3aBHCUMBIX HCIIBITAHUH 10
MEPBOro ycIlexa; HaXOAUTb BEPOSITHOCTH COOBITHI B cepuy UcnibITaHui bepHysim.
OnepupoBaTh NOHATHAMU: CiIy4yailHasi BEIUYMHA, pACIpEACIICHUE BEPOATHOCTEMN,
JyarpaMma pacrpeeseHusl.

6.5. IlpeamMeTHBIE pe3yJbTaThI 10 OT/AEJIBLHBIM TeMaM y4eOHOro kypca «BepossiTHoCTb 1
cratuctuka». K konny 11 kiacca o0yyarwmuiicss HAy4YnTCs

CpaBHUBATh BEPOATHOCTH 3HAUEHUI CITy4yalfHOM BETMYMHEI 110 PACIIPEACTICHUIO HIIU C
MOMOIIIBIO TUATPAMM.

OrniepupoBaTh NOHIATHEM MAaTEMATHYECKOTO OXKHUIAHUS; TPUBOJAUTH PUMEPHI, KaK
MIPUMEHSETCS MAaTEMAaTUUECKOE OKUAAHUE CIIYyIaifHOM BEJIMUMHBI HAXOJUTh MaTEMaTHIECKOE
O’KHJaHUE T10 JAHHOMY PACIIpeAEICHUIO.

HmeTh npeacTaBieHne o0 3aKOHe OOJIBIINX YHCE.

HNmets MpeACTAaBJICHHUC O HOPMAJIBbHOM pAaCIIPCACICHUHN.

YMK: «MaTemaTnka: ajiredpa u Hauajia MaTeMaTHYeCKOr0 aHAJIN3a, reOMeTpusl.
Auredpa u Hayaj1a maTemaTu4deckoro anaansa 10-11» Aaumosn 1. A., Koasarun F0.M.,
TkauéBa M.B. u npyrue; Axknuonepnoe oouectTo «M3nareancrBo «IlpocBenmenue»y;

«MaremaTnka: aaredpa M Ha4aJia reOMeTPUYECKOro aHaau3a, reomerpus. I'eomerpus
10-11» Aranacsau JI.C., Byry3oB B.®., Kagomues C.b. u npyrue; AkunonepHoe
odmecTBo «M3nareancTBo «IIpocBemenne»y.

1. TEMATHYECKOE INIJAHUPOBAHUE C VYKA3AHUEM KOJHUYECTBA
YACOB JIJISI KAXKJIOM TEMbBI, TPOBEPOYHBIX 1 KOHTPOJIBHBIX PABOT,
HOP u D0P

Adareopa 10 kmacc (1364)
INe HasBanmue paszgena Koui-Bo uacos
BocnurareabHbIH
KOMIIOHEHT 1HOP,
K/p Ip/p 20P
1. MHO0keCTBO BBISBIISITE B 24 1
NEHCTBUTENBHBIX YHCET. [XapaKTEPHU30BaTh
MHOTrO4JICHBL. CYIIICCTBCHHBIC PU3HAKH

ParrioHaIbHBIC YPABHEHUS M[MAaTEMATHYCCKUX




HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH.

@OyHKIMK 1 TpadUKH.
Crenennast pyHKIUS C
IEIIBIM [TOKA3aTesIeM.

OOBEKTOB, MMOHITHIA,
OTHOILICHUN MEXKIY
MOHSATUSMU;
(bopMyIpOBAThH
ONPEICIICHUS TTOHATHI;
yCTaHaBJIMBATh
CYILLECTBEHHBIN ITPU3HAK
KJ1acCU(DUKAINH,
OCHOBAHUS JIJIS
0OOOIIICHNS 1 CPAaBHEHHS,
KPUTEPUU TIPOBOIUMOTO
AHAITN3A.
CTPYKTYpUPOBATh
H(pOpMaIuIio,
MpEeCTaBIATh €€ B
pa3IMYHBIX GOopMax,
ILTIOCTPUPOBATD
rpaguyecku.

12

ApudpmeTnueckuii KopeHb
1-0i1 CTENEeHHU.
HppauunonanbHbie
YPaBHEHUH.

BBISIBJIATH
MaTeMaTUYeCKUE
3aKOHOMEPHOCTH,
B3alMOCBSI3H u
MpOoTUBOpeYHs B (haKTax,
[TaHHBIX, HAOJIIOACHUSAX U
YTBEPKICHUSX,
peuiaraTh KpUTEPUU
nee| BBISIBJICHUSI
3aKOHOMEPHOCTEMN u
[IPOTUBOPEUMIL;

ienarhb BBIBOJIbI c
ICII0JIb30BAaHUEM 3aKOHOB
IOTUKY, JNEAYKTUBHBIX WU
TH/TYKTUBHBIX
YMO3aKJIFOUEHU,
YMO3aKIOUYEHUN o
AHAJIOTUH;

18

IToka3zarenbHast QyHKIMSL.

IToka3aTenbHbIE ypaBHEHUS.

BHIOMpATH CIIOCOO
pereHrs yaeOHOU 3a1auun
CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS,
BHIOMpATH Hauboee
MOAXOIAIINAN C YYETOM
CaMOCTOSITEITLHO
BBIZICIICHHBIX KPUTEPHEB).

10

Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
YPaBHEHUS.

1ICTI0JI30BaTh BOTIPOCHI
KaK MCCIICI0BATEIbCKUI
ITHCTPYMEHT TO3HAHUS,
(bopmMynupoBaTh
BOTIPOCHI, (PUKCUPYFOIITIE

POTHBOpEYHE,

18




mpoOiemy,
yCTaHaBJIMBATh HCKOMOE
1 TaHHOE, (HOPMUPOBATH
rUTIOTE3Y,
APTYMEHTHPOBATh CBOIO
TO3UIIHIO, MHEHHE.

Tpuronomerpuueckue
BBIPQXCHUS U YPABHECHHS.

CaMOCTOSITEILHO
(bopMyIpPOBATH
00O0OIICHNS ¥ BEIBOJBI I10
pe3yJbTaTam
[IPOBEIEHHOTO
HaOJIIOICHMA,
ICCICOBAHMS,
OLICHUBATh
[TOCTOBEPHOCTD
MOTy4YECHHBIX
pe3yIbTaTOB, BHIBOJIOB H
000OIIEHNI;
MPOTHO3UPOBATH
BO3MOYXHOE Pa3BUTHE
mporiecca, a TakxKe
BEIBUTATH
MPEIOI0KEHUS O €ro
pa3BUTHH B HOBBIX
yCITOBHSIX.

22

ITocaenoBaTeIbHOCTH U
MPOTPECCHH.

BBISIBIISITH EPUIUTHI
MH(pOpMaLK, TaHHBIX,
HEOOXOTMMBIX ISl OTBETA
Ha BOTIPOC U JUISI
perIeHus 3a1a4m;
BHIOMpPATh HH(OPMALIHIO
13 ICTOUHUKOB
pa3IMYHBIX TUIIOB,
AHATTM3UPOBATh,
CHCTEMAaTU3UPOBATh U
ITHTEPIIPETUPOBATH
MH()OPMAIIUIO pa3THUHBIX
BUIOB U (hopM
pe/ICTaBICHUS;

10

HenpepoiBHbIe QyHKINH.
IIpou3sBoHasl.

CTPYKTYpUpPOBAaTh
TH(pOpMaIHIo,
[pECTABIIATD €€ B
pa3IuyHbIX Qopmax,
MIITIOCTPUPOBATh
rpaduuecKy;

20

[ToBTOpenwue, 0600MIEHNE,
cUCTeEMAaTH3anus 3HaAHUN.

OIICHHUBATh COOTBETCTBHUEC
[PC3yJibTaTa LECJIN U

yCIIOBHUSM, OOBSICHATh




[PUYUHBI JOCTHKECHUS
1JIA HEJJOCTHKEHUS
pe3ybTaTOB
1eATeIIbHOCTH, HAXOAUTh
OLINOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

Bcero

136

Auareopa 11 kiacc

UccnenoBanue GpyHKImii ¢

MTOMOIIIbIO TTPOU3BOIHOM.

BJIaJICTh HAaBEIKAMU
[TO3HABATEIILHOM
pediaexcun Kak
OCO3HAHUS COBEPIIIAEMBIX
TeCTBUH U
MBICTIUTEILHBIX
[IPOLIECCOB, UX
pe3ybTaTOB, BIAJIETh
criocodoamu
CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpoliecca
1 pe3yJIbTaTa peuieHus
MaTEMaTHISCKOM 3aauH;
MpeaBUACTh TPYIHOCTH,
KOTOpPBIE MOTYT
BO3HUKHYTH IPU
pellIeHNH 3a/1a4H,
BHOCUTH KOPPEKTUBHI B
eATENILHOCTh Ha OCHOBE
HOBBIX OOCTOSITEIIBCTB,
[TAaHHBIX, HAlJJEHHBIX
OIIHOOK, BEISIBIICHHBIX
TPYAHOCTEH;

24

N

[lepBooOpasHas M UHTErpall.

I'paduku
TPUTOHOMETPUYECKHUX
GbyHKIHH.
Tpuronomerpuueckue
HEPABEHCTBA.

[TOHHMATh U
CITOJTb30BaTh
PEUMYIIECTBA
KOMAaHIHOM 1
ITHIMBUTyaTbHOU paboThI
Py perIeHUN YI4eOHBIX
Bajiay, MPUHUMATD 11EJIb
COBMECTHOI
[ICATEIIHLHOCTH,
TAHUPOBATH
OpraHu3alnio
COBMECTHOM paboThlI,
pacrpeeNsITh BUIbI
paboT, TOTOBaprBAaTHCH,
OOCYXKAaTh MpoIecc U
pe3yabTaT paboThI,
0000IIIaTh MHCHUS

HECKOJILKUX JIFOJICH;

12
16
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Bcero

HppanuonanbsHeie,
IIOKa3aTeNbHbIE U
norapugmMuuecKue
HEPABEHCTBA.

KomniekcHsle yncia.
HarypanbHble u niensie
qucia.
CucreMsl paliioHaIbHBIX.
HppanmonanbHbIX
IIOKa3aTEJIbHBIX U
JorapupMUUECKUX
YPaBHEHUU.

3aiauyu ¢ mapameTpamu.
[ToBTOpenue, 06001ICHNE,
cHCTEMaTH3aInsI 3HAaHUH.

BJIaJIETh HaBBIKAMHU
[TI03HABaTCIIHLHOM
pediiekcun Kak
0CO3HAHUS COBEPIIIAEMBIX
MeHCTBUH 1
MBICITUTCIbHBIX
POIIECCOB, UX
pe3yIbTAaTOB, BIAJIETh
crioco0amMu
CaMOITPOBEPKH,
CaMOKOHTPOJIS TIpoliecca
1 pe3yJIbTaTa PeIICHHS
MaTeMaTHYECKOH 3a1auu;

B X071€ 00CYX/IeHUs
BaJlaBaTh BOIIPOCHI 110
CYILIECTBY 00CYXIaeMOn
TeMbl, POOIEMBIL,
pelaemMoit 3a1auu,
BHICKA3bIBATH UJICH,
HAIIEJICHHBIEC Ha TTOMCK
peleHusl, COOCTaBITh
CBOM CYKIICHHS C
CYXKJIEHUSMU JPYTUX
yIaCTHUKOB JTHAJIOTA,
OOHApYXHUBATh pa3Inyue
11 CXOACTBO ITO3UITUM, B
KOPPEKTHOM (hopme
(bopMynupoBaThH
pazHoriacus, CBOM
BO3paKEHUSI.

MpeCTaBIATh
Pe3yIbTAThI PEIICHUS
Bajlauu, SKCIIEPUMEHTA,
FICCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITEIILHO
BHIOMpATh (hopmar
BBICTYTIIICHUS C YIETOM
Baa49 MPE3CHTAINA U
OCOOCHHOCTEH
AYTUTOPHH.

24
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I'eomerpus 10 xkaacc (68 yacon)

Ne Ha3Banue pa3nena

BocnurareJbLHBIH KOMIIOHEHT

Ko.1-
BO
4acoB

Ko.1-
BO
KP

Koa-Bo
P

1. BBenenue B
CTEPEOMETPHIO.

BbISIBAIATb M XapaKTepu3oBaTb
CYLLECTBEHHbIE NPU3HAKM
MaTeEMaTMUYECKUX 0O6bEKTOB,
NMOHATUM, OTHOLLEHUN MeXay
NOHATUAMM; GOPMYAUPOBATb
onpeneneHusa NoOHATUN;
YCTaHaB/INBATb CYLLECTBEHHbIN
NPW3HaK KnaccuouKkaumm,
OCHOBaHWA gnsa 0606LWeHNs U
CpaBHEHMUSA, KpUTepUn
NpPOBOAMMOrO aHaIM3a.

2. [Tpsimble ¥ MIIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTH
HPSIMBIX U MIJIOCKOCTEM.

Aenath BbIBOAbI C
MCMO/Ib30BaHNEM 3aKOHOB JIOTUKY,
AeYKTUBHbIX U MHAYKTUBHbIX
YMO3aK/HOUYEHWUI, YMO3aK/IOYEHUIA
no aHanoruu.

12

3. [TepnieHIMKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEM.

BbIOMpPaATb CNOCO6 peLleHns
y4ebHoli 3aaaun (cpaBHMBATb
HECKOJIbKO BAPUAHTOB PeLLEHWs,
BbIOMpPaATb Hanbonee NOAXOAALLNIA
C Y4ETOM CaMOCTOATE/IbHO
BblAE/NIEHHbIX KpUTEPUEB).

12

4. VYrabl MEXIYy OpSIMBIMU
U TIOCKOCTSIMU.

MCMo/Ib30BaTb BOMPOCHI KaK
nccnepoBaTeNbCKUMI MHCTPYMEHT
nosHaHusa; GopmMmynmposaTtb
BOMpPOCbI, GUKCUpytowme
npoTmMsopeune, npobaemy,
yCTaHaBAMBaTb MCKOMOE U AaHHOe,
dopmmrpoBaTb rMnoTesy,
apryMmeHTMpoBaTb CBOI NO3ULMIO,
MHeHwUe.

10

5. MHororpaHHuKH.

BbIABNATb AeDULUTDI
MHPOPMaLNK, AaHHbIX,
HeobxoaMMbIX 418 OTBETa Ha
BOMNPOC M A8 pelleHns 3agaun.

10

6. O0BEMBI

MHOT'OTPpaHHUKOB.

BOCMPUHUMATL U GOPMYIMPOBATH
CY)KAEHUA B COOTBETCTBUM C
YCAOBUAMM U LENAMUN 0BLLEHNSA;




SICHO, TOYHO, TPAaMOTHO BbIpaKaTb
CBOO TOYKY 3PEHUA B YCTHbIX U
MUCbMEHHbIX TEKCTaX, AaBaTb
NoACHEHMWSA No XoA4y peLleHus
334341, KOMMEHTMPOBATb
NoNyYeHHbIN pe3ynbTar.

HOBTOpeHI/IeZ CCUCHUA,
pPacCTOAHUSA U YTJIBL.

B XoAe obcyXaeHuns 3agasBaTb
BOMPOCbHI MO CyLLECTBY
obcyxaaemoit Tembl, Npobaembl,
pellaemoit 3a4a4m, BbiICKa3biBaTb
NAeu, HalueNeHHble Ha NOUCK
peLIeHUs; CONoCTaBNATb CBOU
CYXAEHUA C CYXAEHUAMU APYrUX
YYaCTHMKOB AuManora,
0bOHapyXu1BaTb pasanumne n
CXO/ACTBO NO3MLNIA; B KOPPEKTHOM
dopme popmynmposaTb
pa3HOor/i1acusa, CBOM BO3ParKeHUs.

Bcero

68

I'eometrpus 11 kiaacce (68 yacos)

1.

Tena BpameHus.

y4acTBOBaTb B rpynnosbix Gopmax
paboTbl (06cyKaeHUs, obmeH
MHEHUWI, «KMO3roBble LUTYPMbI» U
WHblE); BbINONHATb CBOO YacTb
paboTbl U KOOPAMHUPOBATL CBOU
AencTBUA ¢ Apyrumn YneHamm 10
KOMaH/Abl; OLEeHNBATb Ka4yecTBo
CBOEro BK/aga B 06LWWmMiA NpoayKT
no KpUTepuam,
chOpPMYIMPOBAHHBIM YYaCTHUKaMMU
B3aMMOLENCTBUA.

22

OO0OBEMBI TEI.

COCTaBAATb NAaH, aNFOPUTM
pelleHuns 3a4a4m, BbibMpaTb
cnocob peleHuna ¢ y4ETom
MMEIOLLMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTEN,
aprymeHTMpoBaThb U
KOPPEKTUPOBATbL BapMaHTbI
peLLeHnN c y4ETOM HOBOM
MHbOopmaumm.

10




3. Bekropsl n BNafeTb HaBblKamMy 20 1
KOOpJMHATHI B nosHaBaTeNbHOM pedieKcun Kak
IPOCTPAHCTBE. 0CO3HaHWA coBepLUAeMbIX
[EeNCTBUIA U MbICIUTENIbHBIX
NPOLLECCOB, UX Pe3yNbTaTOB;
BNafeTb cnocobamu
CaMOonpOBEPKM, CAMOKOHTPONA
npoLiecca 1 pesysbTaTa peLleHua
MaTeMaTUYecKol 3aauu.
4. [ToBTOpEeHwue, OLEHMBATb COOTBETCTBUE 16 1
o0o0mieHue u pesy/ibTaTa Lienu 1 yC0BUAM,
cUCTEMaTU3aIus 06BACHATD MPUUKUHBI AOCTUHKEHUA
SHAHMIA. WM HEJOCTUXKEHUA Pe3y/ibTaToB
AEATENbHOCTU, HAXOAMUTb OLIMOKY,
£,aBaTb OLLEHKY NPUoBpeTEHHOMY
onbITy.
Bcero 68 4
BepositHocTh M craTucTuka 10 kiacce (34 yaca)
Ne HasBanmue pa3aena BocnurareasHbiii kKomnoHeHT | Koa- | Koa- | Koa-Bo
BO BO P
KP
4acoB
1. [IpencraBnenue BbIGMpaTb MHPOPMALMIO N3 4
JAHHBIX U MCTOYHMKOB PA3/INYHBIX TUMOB,
onucareabHas aHanu3npoBarTb,
CTATUCTHUKA. CMCTEMATU3NPOBATD U
WHTepnpeTUpoBaTb MHGOPMaLMIO
Pas/IMYHbIX BUAOB U GOpM
npeAcTaBaeHUA.
2. City4aifHble ONIBITHI U NOHMMaTb U MCNONb30BaTb 3 1

CiTy4aiiHbIe COOBITHSI,
OTIBITHI C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHBIMU
HCXOJIaMH.

NpenmyLLecTBa KOMaHLHOMN U
MHAMBUAYAbHOM paboTbl Npu
pelleHnmn y4ebHbIX 3a4ay;
NMPUHMMATb Lie/Ib COBMECTHOM
AesATeNIbHOCTU, MNaHMPOBaTb
OpraH13aumio COBMECTHOM
paboTbl, pacnpeaensats BUADI
paboT, JoroBapmueaTbCcs,
obcyKaaThb Npouecc 1 pesyabrat




paboTbl; 0606W,aTb MHEHUS
HECKOJIbKUX Sitoael;

Onepanuu Haj
coObITusiMu, CrioskeHue
BEPOSATHOCTEM.

B Xxo4e obcyXaeHuns 3agasatb
BOMNPOCHI MO CyL,ecTsy
obcyaaemoi Tembl, npobsemsl,
pellaemoit 3a4a4m, BbICKa3biBaTb
Naeu, HaleNeHHble Ha MNOUCK
peLleHns; ConocTaBnsTb CBOM
CYXAEHUA C CYXKAEHUAMU APYrUX
Y4aCTHMKOB AManora,
0bHapyKMBaTb pasnmume u
CXO/ACTBO NO3MLNIA; B KOPPEKTHOM
dopme popmynmposaTb
pa3Horiacus, CBOM BO3paxKeHus.

VYcenoBHas
BEPOSTHOCTb, JICPEBO
CJIy4aifHOTO OIIBITA,
dbopMyna noaHOM
BEPOSITHOCTH U

OLLeHMBATb HAAEKHOCTb
MHbOPMALUM MO CAMOCTOATENIbHO
chOpPMYNMPOBAHHbBIM KPUTEPUAM.

HE3aBUCUMOCTh

COOBITHIA.

DJIEeMEHTHI COCTaB/IATb M/aH, aAropPUTM

KOMOWHATOPHKH. pelleHns 3a4auu, BbibupaTtb
cnocob pelieHna ¢ y4Tom
MMEIOLLIMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTEN,
aprymeHTMpoBaThb U
KOPPEKTUPOBATb BapMaHTbl
peLLeHN c y4ETOM HOBOM
nHpopmauum.

Cepun BNAfleTb HaBbIKaMu

MOCJIEI0BATEIBHBIX no3HaBaTesibHON pedieKcnm Kak

HUCIBITAHUNA. OCO3HaHWs CoBepLIaeMbIX

OENCTBUIN N MbICIUTENBHbIX
MPOLLeCCOB, UX Pe3y/bTaTos;
BnageTb cnocobamu 8
CaMonNpPOBEPKN, CAMOKOHTPONSA
npotecca 1 pesynbTaTa peleHns
MmaTemaTUyecKol 3agauun.

CrnyvaiiHbple BeITMYHHbI
Y pacIpeeeHUs

npeasuaeTb TPYAHOCTU, KOTOpble
MOTYT BO3HWKHYTb MPWU peleHun
334341, BHOCUTb KOPPEKTUBLI B
AeATe/IbHOCTb Ha OCHOBE HOBbIX




06CTOATENbCTB, AAHHbIX,
HalgEeHHbIX OLWMOOK, BbIABIEHHbIX
TpyaHoOCTEMN.

8. 0O00011eHuEe 1
CHCTEMATH3ALIH
3HAHUH.

OL,eHMBATb COOTBETCTBUE
pes3y/bTaTa Uenun U yCnoBusam,
06DBACHATL NPUYNHDI JOCTUKEHUA
WA HeQOCTUXKEHUA Pe3yNbTaToB
AeATeNbHOCTU, HaXOAWUTb OLUUOKY,
[aBaTb OLEHKY NpruobpeTéHHOMY
onbITY.

Bcero

34

BeposiTHocTh u cTaTuctuka 11 kaacc (34 yaca)

Ne Ha3zBanue pa3agena

BocnurareabHblii KOMIIOHEHT

Ko-
BO
JacoB

Ko-
BO
KP

KoJ-Bo
IIP

1. Maremarnueckoe
0’KMJIaHUE CIIy4allHOU
BEJIMYMHBI.

MCNo/ab30BaTb BOMPOCHI KaK
nccaen0BaTeNbCKUN MHCTPYMEHT
nosHaHusa; popmynmposaTb
BOMNPOCHI, GMKCUpytowme
npoTMBopeumne, npobaemy,
yCTaHaBAMBaATb MCKOMOE U JaHHOe,
dopmmupoBaTb rMnoTesy,
apryMeHTMpPOBaTb CBOIO MNO3ULMIO,
MHeHue.

2. Hucnepcus u
CTaHIapTHOE
OTKJIOHEHHE CITy4alHON
BEIINYUHBI

camocTtosaTenbHO GopmyanpoBaThb
0606LeHns 1 BbiBOAbI NO
pesynbTaTam NPoBeAEHHOTIO
HabAeHUA, NccneaoBaHus,
OLEeHNBaTb AOCTOBEPHOCTb
NOJIyYEHHbIX Pe3yNbTaToB,
BbIBOZOB U 0606LLEHNNA.

3. 3aKk0H OOJIBIINX YUCET

BbI6GMpaTb MHbOPMaLMIO N3
MCTOYHWMKOB Pas/IMYHbIX TUMOB,
aHaNM3npoBaTh,
CMCTEMATM3NPOBaTb U
WHTEPNPETUPOBaTL MHOPMALMIO
Pa3NUYHbIX BUAOB 1 hopm
npeacTaBeHus.




HenpepriBHbIe
CIIy4aiiHbIE BEJIUYUHBI
(pactipenenenusi).

COCTaBAATb NAaH, aNFOPUTM
peleHuns 3a4a4u, BblbMpaTtb
€cnocob peLleHns ¢ y4eTom
MMEIOLLMXCA PECYPCOB U
COBCTBEHHbIX BO3MOKHOCTEN,
aprymeHTMpoBaTh U
KOPPEKTUPOBATbL BapMaAHTbI
peLeHni c y4ETOM HOBOIA
nHpopmauum.

HopmanbsHoe
pacnpezneneHus

npeasuaeTb TPYAHOCTU, KOTOpPble
MOTYT BO3HUKHYTb NPU peLeHnm
33/,34M, BHOCUTb KOPPEKTMBbI B
0eATeNbHOCTb HA OCHOBE HOBbIX
obcTOATENLCTB, AAHHBIX,
HaWAEHHbIX OWMOOK, BbIABNEHHbIX
TpyAHOCTEMN.

IToBTOpEHME,
00001IeHNE 1
cUCTEeMaTH3aIus
3HAHUI

OLEeHNBaTb COOTBETCTBUE
pesynbTaTta Lenn 1 ycnoBUam,
06BACHATL MPUYMHbBI AOCTUHKEHUA
NN HeQOCTUXEHUA Pe3yNbTaToB
AeATeNIbHOCTU, HaX0AUTb OLWNBKY,
[aBaTb OLEHKY NpnobpeTéHHoMY
onbITy.

19

Bcero

34




