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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o MareMaTuke yriryOJI€HHOTO YPOBHS JIJIsl OOy4Yarommxcs Ha
ypOBHE cpeniHero oOuiero oopazoBanus paspadorana Ha ocHoBe OI'OC COO c
y4éTOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWU,  MPEABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO OO0pa3oBaHUS.
Peanuzanusi mporpaMMbl 0 MaTEMaTHKE OOECIEUUBACT OBJIAJICHUE KIIIOUEBBIMU
KOMIETEHIIUSIMHU, COCTaBIISIIOIIMMHA OCHOBY JUISl CAMOPA3BUTHSI U HEMIPEPHIBHOTO
o0pa3oBaHus, IETIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO W MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH oOydarmuxcsa. B nmporpammMe mo maremaTvke y4TEHBI HIIeU
u mnonoxeHus «KoHIENIUU pa3BUTUS MaTEMaTHYECKOTO OO0pa3oBaHUs B
Poccuiickonn ®enepamum». B COOTBETCTBHMM C HA3BaHUEM  KOHIEIIUAH
MaTteMaTu4eckoe oOpa3oBaHHE JOJDKHO, B YACTHOCTU, pelIaTh 3ajady
oOecrieyeHuss HEOOXOJMMOIO CTpaHe 4Yuciaa OOYyYarollUXCsl, MaTreMaTHdecKas
MOATOTOBKA KOTOPBIX JIOCTaTO4YHA JUIsl MPOJOJKEHUsS 0oO0pa3oBaHUsl IO
pa3IUYHBIM HaIpaBJICHUSM, BKJIIOYasi  TIpernojilaBaHue MaTeMaTHKH,
MaTeMaTUYECKHUEe UCCIIeIOBaHus, padoTy B chepe HHOOPMAIIMOHHBIX TEXHOJIOTUH
U JIPYTUX, a TaKkKe 00eCHedeHMs IS KaxJ0ro OOy4aromerocss BO3MOKHOCTH
JIOCTUKEHHUSI MaTEeMaTUYECKON MOJTOTOBKUA B COOTBETCTBUU C HEOOXOIUMBIM €MY
ypoBHeM. VIMEHHO Ha pellleHre 3TUX 3ajiay HalleJIeHa TporpaMMa Mo MaTeMaThKe
yriyonéHHoro ypoBHs. B smoxy umdpoBoil TpaHcdopmaruu Bcex cdep
YEeJIOBEYECKOU NIEATEIbHOCTH HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM 0€3 XOpoIlei MaTeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBICHO TEM,
YTO B HAMM JHU  PacTeT YHCJIO  CIEUUATbHOCTEH, CBA3aHHBIX C
HEIMOCPE/ICTBEHHBIM TMPUMEHCHUEM MaTEeMaTHKH: U B chepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX O0JACTIX, W JaKe B T'yMaHUTApHBIX cdepax.
TakuMm 00pa3oM, Kpyr oOydaromuxcs, Uisl KOTOPhIX MaTeMaThKa CTaHOBUTCS
3HAYUMbIM  TPEIMETOM, dbyHgaMeHTOM ~ 00pa3oBaHUs,  CYIIECTBEHHO
pacumipsiercs. B Hero BXOASIT HE TOJBKO OOydYaromuecs, IUIAHUPYIOIINUE
3aHUMAThCSl TBOPUYECKON M MCCIIEAOBATEIHLCKOM paboToi B 00JaCTH MaTeMaTUKH,
uHdopmaTuku, (HU3UKHU, SKOHOMUKH U B JIPYTUX OOJACTSIX, HO M T€, KOMY
MaTeMaThKa HYy)KHAa JUIS WCIOJB30BaHUS B Tpodeccusix, HE CBA3aHHBIX
HETMOCPECTBEHHO ¢ Hel. [IpukimamHas 3HAYMMOCTh MAaTeMAaTHKH OOYCIIOBIIEHA
TEM, 4TO €€ MPEAMETOM SBJISIOTCSA (QyHAAMEHTAIbHbIE CTPYKTYPhl HAIIETO MHpA:
MPOCTPAHCTBEHHBIE (DOPMBI U KOJMYECTBEHHbIE OTHOLIEHUS, (PYHKIIMOHAIbHbBIE
3aBUCUMOCTH U KaT€rOpUU HEOMPEeNEIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMbIX B
HEIMOCPEJICTBEHHOM OIIBITE, 1O JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX JIJIS



pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTHYeCKuX
3HAHUI 3aTpyJHEHO TOHMMAaHWE TPUHIMIIOB YCTPOMCTBA U HCIIOJIE30BAHUS
COBPEMEHHOW TEXHHKH, BOCIPHUATHE ¢ HUHTEpPHpETals pPa3HOOOpa3HOi
COLIMAJIEHOW, HKOHOMHYECKOH, MOTUTHYECKOW HH(popMamu, ManodpQekTuBHA
MOBCEIHEBHAsA  TpaKTH4YecKas  JeiaTenbHOoCcTh. Bo  MHormx  cdepax
npo(hecCHOHANBHON ACSITENFHOCTH TPEOYIOTCS YMEHUS BBINOIHATH PacuéThl,
COCTaBJISITh QJITOPUTMBI, TPUMEHATH (HOPMYINbI, TPOBOAUTH T'€OMETPHUECKUE
U3MEpPEHUs] M TIOCTPOEHHUs, 4YHTaTh, 0OpabaTbiBaTh, HHTEPIPETUPOBATH U
NpEeACTaBIATh MHPOPMALIMIO B BUAE TAaONHUI, AUAarpaMM U rpaduKoB, TOHUMATh
BEPOATHOCTHBIN XapakTep ClydalHbIX cOObITHI. OTHOBPEMEHHO C PACIIUPEHUEM
chep MpUMEHEHHUs MaTEeMaTHUKU B COBPEMEHHOM 0O0IIecTBe BCE Oosiee BaKHBIM
CTAaHOBUTCSI ~ MAaTEeMaTHUYECKW  CTWJIb  MBIIUICHUS, TPOSBISIONIMICT B
onpenenéHHBIX yYMCTBEHHBIX HaBbIKax. B mporiecce u3ydyeHHs MaTeMaTUKH B
apceHan MPUEMOB W METOJOB MBIIICHUSI YEJIOBEKAa €CTECTBEHHBIM 00pa3oM
BKJIIFOUAIOTCS MHIYKIHS U ACIyKIusA, 0000IIeHne U KOHKpPETU3allHs, aHalu3 U
CUHTE3, Kiaccu(puKalusg W CHCTeMaru3alus, abCcTparupoBaHHWE U AHAJIOTHSL.
OOBEKThl MAaTEMaTUYECKMX YMO3AKIIIOUEHUHM, MpaBWiIa UX KOHCTPYHUPOBAHUS
pPacKpbIBalOT MEXaHU3M JIOTUYECKUX IOCTPOCHHM, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusI pOpMyIHpOBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXKICHHS, TEM CaMbIM
(GbOpMUPYIOT JIOTUYECKUH CTWJIh MBIIUICHUA. Bemymmas poib MPHHAIICKUAT
MaTeMaTHKe B (OPMUPOBAHMM AITOPUTMHUYECKONW KOMIIOHEHTHI MBIIUICHUS U
BOCIIUTAHUM  YMEHUH  JeHCTBOBaTh 1O  3aJaHHBIM  alTOPUTMaM,
COBEpIICHCTBOBATh U3BECTHHIE M KOHCTPYHMPOBATh HOBBIE. B mpouecce pemieHus
3aJa4y — OCHOBBI JUIsl OpraHu3alud Y4yeOHOM JAEsITeIbHOCTH Ha YpoKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIATHAS CTOPOHBI MBIIUICHHUS.
OOyueHne MaTeMaTHKe Aa€T BO3MOXKHOCTh Pa3BUBaTh Y OOyUYaIOIIUXCSl TOUYHYIO,
palMoOHANbHYIO U HWH(DOPMATUBHYIO pedb, yMEHUE OTOupaTh Haubosee
MOJIXOJSIINE  S3BIKOBbIE, CHMBOJWYECKHE, Tpaduyeckue CcpeacTBa s
BBIpOXEHHUS CY)XICHWH ¥ HarSIHOTO WX TpeAcTaBieHus HeoOxoaumbiM
KOMIIOHEHTOM O0O0Iled KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCS 00Iee
3HaKOMCTBO C METOJaMU TIO3HAHUS JEHCTBUTENIbHOCTH, TMPEACTABICHUE O
npeaIMeTe U METOJleé MaTEeMaTHKH, €ro OTIUYMSIX OT METOJOB €CTECTBEHHBIX U
T'YMaHUTapHBIX HAayK, 00 0COOCHHOCTSIX MPUMEHEHHUS MAaTEMAaTUKU Ui PEIICHUs
HAYYHBIX U MPUKIAIHBIX 33/7a4. TakuM o0pa3oMm, MaTeMaThuyeckoe o0pa3oBaHue
BHOCUT CBOHM BKJaJ B (GopMHUpOBaHHME OOIIEH KyJIbTypbl yenoBeka. M3yueHue
MaTeMAaTUKU CIOCOOCTBYET 3CTETHUYECKOMY BOCIIMTAHHUIO Y€JIOBEKa, TOHUMAaHHIO
KpacoTbl M  U3SIIECTBA MaTEeMATUYECKUX  PACCYXKICHHH, BOCHPHUSATHUIO



reOMeTpUUECKUX (POpM, YCBOEHUIO HJIeW CUMMETpHUH. [IproputeTHpIMU 1eNIMU
oOyuenust mateMatuke B 10—11 kimaccax Ha yriayOn€HHOM ypOBHE MPOAOIKAIOT
OCTaBaThCs: (POPMUPOBAHUE IIEHTPAJIBHBIX MaTEeMaTHUYECKUX MOHSATUN (YHUCIIO,
BEJMYMHA, TeoMeTpuyeckas ¢urypa, IMepeMeHHas, BEPOSITHOCTb, (YHKIIHUA,
IPOU3BOIHAS, UHTErpan), 00ecreunBaroIINX MIPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEeMAaTHYECKOTO O00pa30BaHUS OOYYAIOIIUXCS; TOJBEICHHE
oOyJarolmuxcss Ha JOCTYIHOM JUJIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMaTHKU U OKPY>KAIOIIEro MUpPa, TOHUMAHUIO0 MAaTEMAaTUKU KaK 4acTy OOIIeH
KyJbTYpbl ~YEJIOBEYECTBA; PA3BUTHE HHTEIUICKTYAJIbHBIX W  TBOPYECKHX
CHOCOOHOCTEN 00yJaromuxcs, M03HaBaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHM, KPUTUYHOCTH MBIIUIEHUS, HWHTEpPEca K U3YYECHUIO MAaTEMAaTHKU;
dbopmupoBaHre (DYHKIMOHAIBHON MaTeMaTH4YECKOM TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMaTUYECKHUE ACHEKThl B PEAbHBIX JKU3HEHHBIX CUTYyalUAX W
OpU HM3YyYEHUU APYIMX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEM, (OpMYyIUpOBaTh WX Ha S3bIKE MAaT€MaTUKU U CO3/1aBaTh
MaTeMaTUYECKHE MOJIEIH, IPUMEHATh OCBOEHHBI MaTEMaTUYECKUI anmapar s
pelLIEeHUs] TPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlay, MHTEPIPETUPOBATh U OLICHUBATH
MOJYYEHHbIE pe3yJbTaTbl. OCHOBHBIMU JIMHUSIMU COJIEpKaHUA MaTeMaTUKU B 10—
11 xmaccax yriayOJEHHOTO YpOBHSL SBISIOTCS: «Yucina W BBIYUCICHUS,
«Anrebpa» («Anrebpanueckue BBIpOKCHUS», «YPABHEHUS U HEPABEHCTBAY),
«Hauana maremaTtrueckoro ananuza», «I'eomerpus» («I'eomerpuueckue GUrypol
U UX CBOWCTBa», «M3MepeHHe TreoMeTpUYEeCKUX BEIUYUH»), «BeposiTHOCTH U
CTaTUCTUKA». JlaHHBIE JMHUM Pa3BUBAIOTCA MapajUleibHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYTOH,
a B TECHOM KOHTakTe M B3aumopeictBuu. Kpome sToro, ux oObeaUHSET
JIOTUYECKAass  COCTABJISIONIAsl, TPAAUIMOHHO TMpPUCYyIIas MaTeMaTUKe U
MPOHU3BIBAIONIAST BCE MATEMAaTUYECKHE KYpChl M COJEpKaTeibHbIe JIMHUU.
ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHME «yMEHHE OMNEPUPOBATH
NOHATUSIMU: OIpEJEICHHE, aKkCuoOMa, Teopema, CIEJICTBHE, CBOMCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCWIbHbIE (OPMYJIUPOBKH, YyMEHUE (OPMYIHUPOBATH
oOpaTHOE U TPOTUBOINOJOXKHOE YTBEpXKACHUE, TMPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, HCHOJIb30BaTh METOJl MAaTeMAaTUYECKOW WHIYKIHH, MPOBOIUTH
JTIOKa3aTelIbHbIE PACCYKJIEHUs NPH PELICHWH 337a4, OLIEHHBATh JIOTMYECKYIO
NPaBUIBHOCTh PACCYKACHHUI» OTHOCUTCS KO BCeM YyueOHbIM Kypcam, a
dbopMHpoOBaHUE JIOTUUECKUX YMEHUM pacrpeienseTcss Mo BceM rojam oOydeHus
Ha YpOBHE cpeaHero oomiero ooOpaszoBaHus. B coorBerctBun ¢ ®I'OC COO
MaTeMaTHKa SBISETCS OOS3aTENbHBIM MpPEIMETOM Ha JaHHOM  YPOBHE



oOpazoBanusi. Hacrtosimeit mporpaMmoil mo MmaTeMaTHKE MpelycMaTpUBaeTCs
u3ydeHue yuyeOHoro npenmera «MaTeMaTtuka» B paMKax TpEX Y4EOHBIX KypCOB:
«Anrebpa 1 Havaja MaTeMaTHYeCKOro aHanuzay, «I'eometpus», «BeposTHOCTh U
cTaTUCTHKa». DOpMUpPOBAaHUE JIOTUYECKMX YMEHUW OCYIIECTBISIETCS Ha
MPOTSHKEHUH BCEX JIeT OOy4YeHHsS Ha YPOBHE CpeaHEro oOImero oOpa3oBaHUs, a
AJIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEP)KaHUE BCEX Ha3BAaHHBIX BBINIE YUEOHBIX
KypcoB. OO011ee KOIMYECTBO YacOB, HAMPABJICHHBIX HA U3yYEeHUE MAaTEMaTHKU Ha
yrayonenHom ypoBHe — 544: B 10 kimacce — 272 vaca (8 wacoB B Henmenio), B 11
KJacce — 272 yaca (8 4acoB B HEJICINIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIIMTAHME:

Cc(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoueayp TIpaxaaHcKoro oOuiectBa (BbIOOPHI, OMPOCHl M ApPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTUX HayKax, TEXHOJIOTHSX, cdepax
HDKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHHUs, dTHYECKOTO IOBEIECHMS, CBSI3aHHOIO C IMPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyILIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs OJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKWe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 6€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (3J0pOBOE THTaHHUE, COATTAHCHPOBAHHBIM PEXUM 3aHITHH M
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOHs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanr30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCcKoMy  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMUSHUSA
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI0OATIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHMM JUIsl pelieHus 3a7a4 B 00J1acTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEICTBUM VISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, TMOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITaroB €€
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HCCIEAOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue aeicTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHATUN, OTHOUICHWM MEXIy TMOHATUAMH, (HOopMynupoBaTh
OTIpe/IeNICHUS TIOHATHI, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(pUKALINH,
OCHOBaHUS /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  NpeoOpa3oBBIBATE  CYXKJCHUS:
yYTBEpAUTENbHbIE U OTPUIIATENIbHbIC, €AMHUYHbIE, YACTHBIE U 00I1e, YCIOBHEIE;



BBISIBIIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHI;

JenaTh BBIBOJABI C KCIOJB30BAHHEM 3aKOHOB JIOTHMKU, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00BEKTa, SBJICHHUS, ITPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENCHHOTO  HAOMIOMECHMS, WCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKXKE BbBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopmM npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MHPOPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSATEILHO
c(OPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo0menue:
BOCIIPUHUMAThL U GOPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
HEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHUS B
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YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJadH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3YyJIbTAT;

B X0Jle 00CYXJIeHHsI 3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOMl TeMBl,
npoOJieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHus, COINOCTABIATh CBOM CYXKICHHSA C CYXKICHHUAMM JPYTMX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMUUE U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIECN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (QoOpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS

Camoopranuzamnus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
Y4ETOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  [O3HABATEJbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITeNbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

NOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W UHAMBUIYATbHON
paboTbl NpU pEeHIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1elb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh MPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax padoThl (00CykaeHHsl, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.



IIpenmeTHble pe3yabTaThl OCBOCHHS (eaepanbHONH padodeld MporpaMMbl IO
MaTeMaTHKE IPEICTaBJIECHbI IO rojlaM OOy4eHHs B paMKaX OTJEIbHBIX YUEOHBIX
KyPCOB B COOTBETCTBYIOIIMX PA3AEIIaxX HACTOSIIECH TPOrPaMMBI.

Y4ueOHbIl Kypc «AJiredpa W Havajla MATeMATHYECKOIr0 AaHAJIN3a)»
SBIISICTCS OJAHMM M3 HamOoJiee 3HAYUMBIX B MPOTpaMME CpPEIHEro oOIero
oOpa3oBaHMs,  TOCKOJbKY, C  OJHOH  CTOPOHBI, OH  OOECIEeYHBaACT
WHCTPYMEHTAJIbHYIO 0a3y Il U3y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
Opyrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE M  aOCTPakTHOE  MBIIIICHHUE
oOyyaroluxcss Ha YpOBHE, HEOOXOAUMOM JJIsi OCBOCHHUS HH(POPMATHKH,
OOILIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTM M JPYTrUX JUCHUIUIMH. B pamkax
JJAHHOTO Y4eOHOTO Kypca OOYyYarolIMecs OBJAJEBAIOT YHUBEPCAIBbHBIM S3bIKOM
COBPEMEHHOW  HayKu, KoTopas  (QOpMYyJIUpYyeT CBOM  JOCTHXKEHUS B
MaTeMaTHU4ecKoil opme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYECKOro aHallM3a 3aKJa/IbIBacT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS IKOHOMUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIEHUS C MOMOUIIBI0O MHAYKIUU U PACCYKIaTh NEIyKTHUBHO, HCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3ydyenusi yueOHOro kypca «Ainredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» OOYYaroIIUecsl MOTY4YaloT HOBBIA OMBIT PEIICHUS MPUKIAAHBIX 3a/ad,
CaMOCTOSITETILHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJIeNIed peajbHbIX CUTYAIluH,
WHTEPHpPETAllUd  TIOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIJIAIOIIIMMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00J1a71a€T 3HAYUTEIHHBIM BOCIHMTATEILHBIM MOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M 4epe3 crneuuduxky ydeOHOi
NEeATEIbHOCTH, TpeOylolmed MNpOoJOJIKUTENbHOM KOHUEHTpAlMd BHUMAHMUS,
CaMOCTOATEJbHOCTH, AKKypaTHOCTA M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.



B ocnoBe wmeroauku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJlM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYCHHUS.

B crpykType yueOHOro Kkypca «Asrebpa M Hadaga MaTeMaTHYECKOTO
aHaJIKM3a» BBIJICJICHBI CIEAYIOUIUE COACpKATEILHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUUCIEHU», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJICPKATEIbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSDKEHUU JABYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT JApyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMU U pasfenamu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX JMCUUIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bc€ Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcsa U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJENb peaTbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «Yucia U BBIYMCICHUS» 3aBeplIacT
¢dbopMUpOBaHNE HABBIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpazoBaHus 0co0O€ BHUMaHuE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€0sl MCIOJIb30BAaHUE Pa3IUYHbIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(pUYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE IIEJBIX 4YHCEN, O0coOble CBOMCTBA
paIMoOHAaTIBHBIX ¥ UPPAIMOHATBHBIX YHCeNl, apu(PMETUUECKUE OTepaIui, a TaKxKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jIMYHbIX 33734
dbopmupyeTCcsi peicTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH U €€ poJid B
MOCTPOCHUU MOJIEJeH PEeaNbHOTO MUpA, MIMPOKO HCIONB3YIOTCA 0000IIeHne U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHs Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHHUs, IMOCKOJIbKY B KaXJIOM
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pasnene IIporpammbl IpeayCMOTPEHO pPELIEHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbrare OOydYarolIMecs OBJAAEBAIOT PA3IMYHBIMM METOJAMH  PELIEHUS
pallMOHANIbHBIX, HPPALUOHAIIBHBIX, MOKAa3aTelbHBIX, JOrapuPMUUYEcKux U
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
colepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIHOIB3YIOTCS MpPH
WCCIIENOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPUKIATHBIX
3a/1a4y M 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesibHasi TMHUS BKJIIOYAeT B ce0sl Takke (popMuUpoBaHHEe YMEHUN
BBINIOJIHATh ~ pacdy€Tsl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUI, a TAKKE BBIPAKCHUM,
coJlepKallluX CTeneHu W Jiorapudmbl. brarogaps u3ydeHUIo anreOpandeckoro
Marepuaga MPOUCXOAUT  JAJIBHEHIEE  pPA3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIUICHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JI€TyKTUBHBIX
paccyxJieHuil,  pabOThl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npearaet d(PGEKTUBHbIE HMHCTPYMEHTHI IS PEIICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]a4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpbHo-MeToauYecKass JuHUA «DyHKIMM W TpaduKW» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YYEHNs MaTeprana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHaJM30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. lIpu »Tom OoOJbIIOE BHUMaHUE
yaensieTcss (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXTY
pa3sTUYHBIMA BEIMYMHAMH, WCCIEIOBATh TOJYyYEHHbIE (PYHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTenbHON JTMHUN HaIleJIeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJIIOIINX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIMYMHAMHU B
paznuuHoOi (opMme: aHATUTUYECKOM, rpaduyeckoi u ciioBecHO. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PaCUIMPUTh KPYr KaK MAaTE€MaTHUYECKUX, TaK M MPUKIAIHBIX 3a/ad4,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpauky CIOXHBIX (DPYHKIMHA, OMpPENeNATh WX HauOOJIbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCISITH TUIOMAnu (Guryp u oObEMBI TE, HAXOAWTh CKOPOCTH M
YCKOpeHUs IpoueccoB. JlaHHas coaepxarelibHasg JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUSI MATEMATHYECKUX MOJENIEd pPEANbHBIX CUTyaluu,
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MO3BOJISIET HAXOJUTh HAWIydIllee pEIIeHUE B TPUKIAJHBIX, B TOM YHCIIC
COIMAJIbHO-I)KOHOMHYECKHX, 33a/ladaX. 3HAKOMCTBO C OCHOBaAaMH MaT€MaTHYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBLHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHUKE M HcKyccTBe. OOydarouiuecs: y3HaIT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTreMaTH4eckol Joruku. TeopeTuko-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
W TIpeaiaraloT HanOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEIOBAHHE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBuiI, POPMUPYET HABBIKK KPUTHUESCKOTO MBIIIICHHUS.

B yueObHoM kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMii, WCCIACAOBAHHUSA O3THX MOJENCH C TIOMOIIBIO armapara aiareOpsl u
MaTEMaTHYeCKOTO aHalli3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTO Kypca IHIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pElICHUN  pCATbHBIX  NPAKTHYCCKUX  3ajJad  OOydYaromuecs  pa3BUBAIOT
HaOJFOATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCe U3yUeHHUs BCEX TeM yueOHOTO Kypca « AnreOpa u Hadamna
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOro Kkypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. I[lpumeHenue npoOeld ¥ TPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEd 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JIEUCTBUTEILHOTO YHCJIAa U ero cBoicTBa. [IpuOnmk€HHbIC BHIYMCIICHUS, TIPAaBHIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXo el (GopMbl 3aMMUCH JEHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS TEIbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[Tpeobpa3zoBaHue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.
Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus

Jorapu(pMUYECKUX YpaBHEHUH.
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OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPAaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHEeHMI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3aJlad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBaHme TMOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHOM CHUTyallMH C MOMOUIBIO
YpaBHEHUN W HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3M4yHbIX 00JIacTeld HAyKu WU pPEealbHOM
YKU3HH.

DOyHKUMH U TPaPUuKn

OyHkiusi, crnocoObl 3amanus (yHkuu. B3aumMHO o00paTHbIE (QYHKIUU.
Komno3zummss @ysukmuii. I'papuk  QyHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
¢ynkiun. IlpomMexXxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TMHEWHas (DYHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATypaJbHBIM U II€NIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHast U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTUYECKON WUHIYKIWU. MOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoOMeTprUecKas mporpeccuu. beckoHeduHo yObIBaromiast
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3a4ad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpadukoB ¢yHkumi. CBoHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHUS HEpaBEHCTB. l[IprMeHEHne CBOWCTB HEMPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIe PpyHKITMU. Onpeaenenre, reOMeTPUISCKUN 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaJbHBIX IIPOLECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KUIACC

Yucaa v BIYMCICHUSA

HarypanbHbie u nenble yucna. [[pumeHeHne NpU3HAKOB JIETMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HauMmeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkinuaa asis penieHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE Olepaluu ¢ KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxkeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[puMenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa W COBOKYIHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.
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OCHOBHBIE METOJBl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazIMyHbBIX 00JacTel HAayKu M peanbHOU
JKA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaQUKH.

['padprueckre MeTonbl pelIeHHs] YpaBHEHH M HepaBeHCTB. I 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHne Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAaUMMEHbBLIEro  3HauYeHUM
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXO0XKACHUS HAWIY4dIEero pElIEHUs B
NPUKIAIHBIX 3aJa4dax, Uil ONpPEAEIEHUS CKOPOCTH M YCKOPEHUS Ipolecca,
3aJIaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetorona-Jleionua.

[IpumeHeHrne WHTErpajia A HAXOXKICHHUS IUIOMIAZeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUICCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHECHUN.

16



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIIETYIOUTUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMAaTUYECKOIO aHaJIU3a»:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIMOHAIILHOE YHCIO, OECKOHEYHas
nepuoMyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TIPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U peaTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOJIXOASIIYIO (POpMY 3amucH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypaIbHOU
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHATIBLHBIM MTOKA3aTEIEM;

CBOOOJIHO OINEpPUPOBATh MOHATUSMU: JiorapudM 4YHCIa, JECATUYHbIC U
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMH: aPKCUHYC, APKKOCUHYC U apKTAHI€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHITHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUSI U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABCHCTBA;

MPUMEHSTh pa3IMuHbIE METOIbl PEIICHHUS pAIMOHAIBHBIX M JAPOOHO-
pallMOHANIBHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIIOB [JI1 PEUICHUS
HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: MHOTOYJIEH OT OJHOW TEPEMEHHOM,
MHOTOYJIEH ¢ UeNbIMA Kod(pdulMeHTaMd, KOPHU MHOTOWICHa, MPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL PELLICHUS 3a1aY;

CBOOOJHO OMEPHUPOBATH TOHITHSAMHU: CHCTEMa JIMHEHHBIX ypaBHECHH,
MaTpulla, ONPEACNIUTENIb MATPUIBl 2 X 2 W €ro TIeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JJid BBIYUCICHHS €r0 3HAYEHUS,
NPUMEHSTh ONPEACIIUTENIN I PEUIEHUs CHCTEMbl JIMHEHHBIX YPaBHEHUH,
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MOJICTUPOBATh PEATbHBIC CUTYAIlUU C TIOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH,
UCCIIEIOBaTh TMOCTPOCHHBIE MOJEIM C TOMOIIBI0 MATpPHUI] U OIpEAeTUTENEH,
WHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTeNeM;

UCII0JIb30BATh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPKECHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIILHBIC, MMOKa3aTeJbHbIC U
Jorapu(MUYECKHE YPaBHEHUS, HAXOIUTh X PEIICHHS C TIOMOIILI0 PABHOCHUIIBLHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUIsl TpeoOpa3oBaHMUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, WCCIIEI0BATh
MOCTPOCHHBIE MOJICIU C MCIIOJIb30BAHUEM amapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJTHO OINEPUPOBATh MOHITHUAMU: (DYHKIIHMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMMo3UIUs GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTApHBIC MPeoOpa3zoBaHus TpapuKoB (QyHKIIHIA;

CBOOOHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMU: UETHBIE W HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKITMM, HauOoJblliee W HaWMEHbIee 3Ha4YeHWEe (YHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHIMH: CTEIICHHAS (DYHKIMSA C HATypaJdbHBIM H
IeJIbIM TIOKa3aresieM, rpaduk CTENeHHOW (YHKIMM C HATypaJbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HaTypaJIbHBIM MTOKa3aTeleM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTuyHas U JPOOHO-ITUHEIHas
(GyHKIIUA, BBITIOJHATH YJIEMEHTAPHOE UCCIEA0OBAaHUE U IIOCTPOCHHE UX TPa(UKOB;

cBOOOJHO OMEpUpPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapupmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpaUKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHECHUM;
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CBOOOJHO ONEPHUPOBATH TOHITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJICICHIE TPUTOHOMETPUIECKUX (PYHKITUN YUCIOBOTO apTyMEHTA;

UCIIOJIB30BaTh Trpaduku (YHKIMA I WCCIEIOBAHUS TIPOIECCOB M
3aBUCUMOCTEH MpHU pElICHUH 3aJlay U3 APYTHX yU4EeOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Hauana MaTeMaTH4eCKOro aHaJIn3a:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMeTHdecKass W TeOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATIBLHBIN pOCT, JopMyIIa CIIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUsS pealbHBbIX 3aJlady MPUKIAJTHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUS MaTeMaTHYECKOro aHajiu3a KaKk aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpadrka GyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOO/JIHO OINEpUPOBATH TMOHATHUSMM: TIepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI;

UCIIOJIb30BaTh TEOMETPUUECKUNA U (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3ajad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATHSMHU: MHOXXECTBO, ONEpaly  Haj
MHO>ECTBaMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisl ONMCaHus peaabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, TI0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce 0OydyarIIMiCSd TOJYYUT CIIECIYIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Ywucsa v BBIYMCICHUS:
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cBOOOZHO OMEepUpOBaTh TMOHATUSMHU: HATypalbHOE U 1LEJ0€ YHUCIO,
MHOKECTBA HATypPaJbHBIX M LEJIBIX YUCEN, UCIIOJIB30BaTh NPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK nHatypanbHbIX 4Kcel A peleHus 3a1a4, IPUMEHSTh
anroput™ EBknnna;

CcBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHCIICHHS;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHCa B alreOpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(pMHUUECKUe HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsl  PEIIEHHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAJIBHEIE, UppaLOHAIbHBIE, II0OKa3aTEeIIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTPhl;

OPUMEHATH TpaduyecKue METObI JUIsl PEeLICHUs] YpaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH ITOJTy4YECHHBIN PE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCIJIEJOBaHMSI U CBOMCTB KOMITO3ULIMU ABYX (DYHKIIMIA;

CTPOUTb T€OMETPUYECKHE O00pa3bl ypaBHEHUH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO OMEpPUpPOBaTh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
bynKmii;
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OPUMEHATh (QYHKIUH JI1 MOJCIHUPOBAHUS M HCCIEIOBaHHUS peabHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCcKOro aHajm3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaMMEHbIIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OINpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiH
rpapuKoMm;

CBOOOJHO ONEpHUPOBaTh MOHATHSAMH: IE€pBOOOpa3Hasi, OIpeaeIEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJIeHHs MU PepeHIINAIbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33a4, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOIO H
($u3MYECKOT0 XapaKTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIu3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1 3
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIHS C 12 1 5
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1 5
HppauunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1 5
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1 3
JlorapudmMuueckne ypaBHEHHs
6 TpuroHomeTpuuecke BoIpaXeHus U 29 1 4
YpaBHEHHUS
ITocnenoBareabHOCTH U POTPECCUH 10 2
HenpepriBabie pynkiuu. [IponsBoanas 20 2
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 21
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11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
HccnenoBanue GyHKIHN ¢ TOMOIIBIO
1 OBAHE (YHKL B 22 1 3
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1 2
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1 5
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1 3
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10 2
6 HatypanbHble 1 1ebie urcia 10 2
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 3
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1 2
IloBTOpEeHUE, 0000IICHNE, CHCTEMATH3AIUS
9 P - ! 16 2 2
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 21
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Yueonubiii kype «['eomeTpus sSBISETCS OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE
cpemHero o0mero oopa3oBaHms, TaK KaKk 00CCIICYMBACT BO3ZMOXHOCTh U3YICHUS
JTHACIUTLIAH €CTECTBECHHO-HAYYHOU HaNpaBJICHHOCTH 151 MPEIMETOB
IYMaHUTApHOTO LUKIA. [I0CKONIBKY JIOrM4eckoe MbIIUIeHUuEe, GOpMUpPYyEMOEe TpU
U3YYEHUHU OO0YYaIOMIMMUCS TMOHITHUIHBIX OCHOB F€OMETPUHU, TIPU J10KA3ATEIHCTBE
TEOPEM H TMOCTPOCHUM LEMOYKM JIOTUYECKHUX YTBEPKICHUN NPU PEIICHUH
FEOMETPUYECKUX 33Ja4, YMEHHUE BbIIBUTAaTb W ONPOBEPraTb THUIIOTE3bI
HEIMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEHICHUH 3aJlad €CTECTBEHHO-HAYYHOI'O
[IMKJIa, B YaCTHOCTU (PU3UYECKUX 3a]1aY.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN oOOydYaromuxcs Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obinactu «MaremaTuka u
uHpopMaTHKa»  dYepe3  oOecreyeHue  BO3MOXXHOCTH  MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUUYECKUX 3HAHUA U JCHCTBUH,
crenU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJISI YCIEUIHOTo MPodheCCUOHAIBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3aJjayaMyd Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUsI O T€OMETPUU KaK YacCTH MUPOBOM KYJIbTYPhI U
dbopMupOBaHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (PUrypax Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJIEIAX, MO3BOJSAIONIMX OINHUCHIBATh U U3Yy4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MMOHATHITHOTO arapara o pa3iaeiy
«CtepeoMeTpus» y4eOHOTO Kypca TeOMETPHUU;

dbopMupoBaHUE€  YMEHHMS  BJIQJieTh  OCHOBHBIMM  TIOHSTUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOJIWTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupOBaHUE YMEHUSI pAaCliO3HaBaTh HA YepTekaxX, MOJEISAX U B pPeaJbHOM
MHpPE MHOTOTPAHHUKM M TeJia BpAlICHUs, KOHCTPYHPOBATH T'€OMETPUUECKHUE
MOJENH;

dbopMupoBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKAa3aTeNbCTB WM aITOPUTMOB
pELICHUs], YMEHUS WX NPUMEHSTHb, IMPOBOJAUTH JOKA3ATEJIbHBIE PACCYKICHUS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
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000CHOBaHUY MAaTEMAaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TE€OMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi padoueit
MPOrpaMMBbI, paclpeleE€HHBIM MO0 TojAaM OOy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABIICHUN 00YYaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnmoBus i auddepeHnmanud  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulelIbHble W CKpelMBaromuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHoe W LEHTpPaJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayuieabHOCTh IIIOCKOCTEN: NapajuleiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIABHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHbIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsl U TOJHAs MOBEPXHOCTh MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupamumpa: n-yronpHas nupamuza,
npaBwibHas W yced€HHass mnupamuzibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
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npaBWIbHOM nHpaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWibHAs NUpamMuaa, MpPaBHIbHAs TPEYroybHAas NUpaMUAa WU TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ UKOCAdIP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH HPABUIBHOW MNUPAMMIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  INPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoMCTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILJTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3slIoOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTopaM. IIpsmoyrosbHass  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenus

[TonsiTHs: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAas TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEeUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus cdepbl u
nrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
IpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CeTMEHTA.
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KomOunanuu Ten BpalleHus U MHOrorpaHHukoB. [lpu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAaabh chepbl U e€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEYEHUS [IUINHAPA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cucTeMa KoopauHat B mpoctpaHcTse. Koopannarsl Bekropa. PaznoxkeHne BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. J[BUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBMXKCHUN: TapauIelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajbHas CHUMMETpPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUM TpU
pelieHny 3a7a4 U MPOBEACHUHN MaTEMaTHUECKUX PACCYKICHUM;
MPUMEHSITh aKCHOMBI CTEPEOMETPHH M CJCACTBHUS M3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OIEPUPOBATH TOHATHSIMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU H
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
cBOOOIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Ky0);

KIacCU(pUIMpoOBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHHUS IS
KJ1accu(ukanuu;

CBOOOJTHO  OMEpUPOBATh  TOHATUSMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BEITIOJTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOrOHAIBHOE
MPOCKTUPOBaHKUE (DUTYpP HA IJIOCKOCTH, BBITIOJHATH U300pakKeHUs: Uryp
Ha TUIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3IUYHBIMU METOJAMU, BBITIOJIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMua), TCOMETPUUYECKUX TEJ ¢ TpUMEHEHUEM (HOpPMYIT;

CcBOOOHO OMEPUPOBATH MOHITHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CHUMMETPUH, ILIEHTP, OCh M TUIOCKOCTh CHUMMETpPUHU
durype:;

CBOOOJTHO OIEpPUPOBATh MOHATHSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHMYECKUX OTHOIICHUH W
HAaXOXKJEHUE TEOMETPUUYCCKUX BEIUYMH, MPUMEHSST W3BECTHBIC METO/IbI
P PEIICHUN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHS
CII0’)KHOCTH;

OPUMEHATh NPOCTEHIIME TMPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NP PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;
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W3BJICKaTh, TPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHSATh TOJIYyYCHHBIE 3HAHHWS HAa [PAKTUKE: CpPaBHUBATH U
aHAJM3UPOBATh PEAIbHBIE CUTyallld, MPUMEHATh HU3YUCHHBIE MOHATUS B
mporecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMYyIHPOBAHHOMN
poOJIeMbI, MOJEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIEI0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAHUEM T€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca o0yyaromuics HayquTCst:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSCHATH CIOCOOBI
MOJTyYCHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C T€IaMU BPAILICHUS: LUIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejda BpamleHus (IMWIMHApP, KOHYyc, cdepa W 1map) u
OOBSICHATH CTIOCOOBI MOTYYCHHS TEJ BPAICHHS,

KJIacCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPephl U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIlCHHUS,
O00BEMBI U TUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBS3AHHBIMH C KOMOWHAITUSIMU Tell
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK I TEJIO
BpAaIICHUS;

BBIYUCIISTH COOTHOIIECHUS MEXKTY TUIOIIAIIMU MTOBEPXHOCTEH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TPeoOpa3OBhIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPALUU HAJ BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;

30



pelIaTh TEOMETPUUECKUE 3aaYM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOHATh M300paX€HUsI MHOTOIPAHHUKOB UM TeJl BpAIllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHUs: CEYEHUs LIWIMHApPA
(mapasuienbHO U MEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CCUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMSI CEUYECHUM: METOJA CIEAO0B, METOJ
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSThL TeoMeTpudecKre (AKThI JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, INPEANOJIATAOIIUX HECKOJBKO IIAroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHUYECKUX OTHOLICHUW W
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [OJYy4YEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYAlLIUU, IPUMEHSTh N3yUYCHHbIE
IOHSATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemaTth MNPAKTUYECKUE 3a/Jadd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TpeACTaBieHUus 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 23 1 3
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1 1 Yook (lesson.edu.ru)
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1 1
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTI) MPSIMBIX U o5 5 5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 2
MHororpanHuk# 7 1
BexTops! B mpocTpaHcTBE 12 1 2
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 9 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 13
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckasi reoMeTpHs 15 1 2
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1 5
crcTeMaTH3aIus 3HAHUI
O0BEM MHOTOTpaHHUKA 17 2
4 Tena Bpamenus 24 2 3
n 61
5 JIOIIAT! TIOBEPXHOCTH U 0OBEMBI 9 1 5
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 14
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Y4eOnblii Kypc «BepoATHOCTb M CTATUCTHKA» SBISICTCA NPOAOKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 06a30BOrO YPOBHS OCHOBHOM IIIKOJIBI.
Kypc mnpennasnayen s GopMUpOBaHUS Yy OOY4YAOUIUMXCS CTAaTHCTUYECKOU
KyJbTYpbl M TIOHUMAHHUS POJU TEOPUHM BEPOSITHOCTENM KaK MaTEMaTHYECKOTO
WHCTPYMEHTA JJIsl U3YUYEHUS CIydalHbIX COOBITHH, BeTUYMH M TpoueccoB. [Ipu
U3YYEeHUU Kypca oOOOramaroTcsi MNpEeACTaBICHUS ydallUXCsi O METoAax
WCCJIEIOBAHNUS W3MEHYMBOIO MHpA, pa3BUBACTCA NOHMMAHUE 3HAYMMOCTH U
OOLIHOCTH MaTEMaTHYECKUX METOJOB TIO3HAHUS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX IMOYEPIHYTHI U3 OKPYXKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEJHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIIEHBI
CICAYIOIIME OCHOBHBIE cojiepkaTeabHble JHMHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyailHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acTb Kypca 3aHMMaeT H3yY€HUE TIE€OMETPUYECKOrOo H
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMH
— MOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEACICHUSIMHU.

Copepxxanne nuHuM «CioydailHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEJICTABICHUA O PpaCIPEACIICHUd BEPOSATHOCTEH
MEX/y 3HAUCHUAMU CIy4YalHBIX BEJMYMH, a TAKXKE 3Ta JIMHUSA HEoOXOoJuma Kak
0aza s W3ydyeHHs] 3aKOHAa OoNbIIKMX uucel — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE U OOIIECTBE U HMMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YHUCEN MPEJIaraeTcss B 03HAKOMHUTEIbHON
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

Templ, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMH  BEJIMYMHAMU,
aKLIEHTUPYIOT BHUMAaHHME IUKOJbHUKOB Ha OMHCAaHUM M HM3YyUYCHHUM CIyYalHbIX
SBJICHUHA C MOMOIIBI0 HENpPepbhIBHbIX (PYyHKIUH. OCHOBHOE BHUMAaHUE YJESETCS
MMOKA3aTEJIbHOMY M HOPMAJIbHOMY PACIHpPENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAKOMHTEJIbHOE M3y4YeHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusydyenue kypca «BeposSTHOCTP M CTaTUCTHKa» Ha 0a30BOM YpOBHE
oTBoAUTCS | Yac B Hemenro B TEUCHHME KaXXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YacCoB.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apu(pMeTuyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHs (MCXO/bI). BeposaTHOCTh ciydaifHOTO COOBITHS. BinM30cTh 9acTOThI H
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: NIEpEceUeHue, 00bEIUHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. Gopmyna nonHol BeposTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCNIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BepodTrHocte.  Jluarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIIYYaWHBIX  BEJIMYUH: MAaTEMaTU4YECKOE
OXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMEHEeHUs
MaTEMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >XU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyallHOM BenuuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCUsi TEOMETPUIYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCENI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIit METO/ MCCIIEAOBAHUM.

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.
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HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

Yurate U CTPOUTH TAOJIULBI U JUArPaAMMBI.

OnepupoBaTh MNOHATHSAMM:  CpelHEEe apumeThyeckoe, MeuaHa,
HauOoJIpIIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaxX MACCHBA YHUCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUAMU: CIIYYAHBIA 3KCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITUE (DJIEMEHTAPHBIA UCXOM) CIYYailHOrO OTbITA;
HaXOAUTb BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXHBIMH CIIy4ailHBIMH
COOBITUAMH, HAXOJAUTh M CPABHUBATh BEPOSATHOCTH COOBITMH B HM3yYEHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX.

Haxonute u (opmynupoBaTh COOBITHS: MEpPECEYCHHE U OObEIMHEHHE
JaHHBIX  COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JIaHHOMY  COOBITHIO;
HOJIb30BaThCS AMarpaMmamu Oiiepa U (GOpMyJION CIOXKEHHUS BEPOSTHOCTEH
[P pELICHUH 3a]a4.

OnepupoBaTh TNOHATUSMHU: YCIOBHAas BEpPOSITHOCTb, HE3aBUCUMBIE
COOBITHS; HAaXOJHUTh BEPOATHOCTH C IOMONIbIO TMpPaBHUJA YMHOMKEHHS, C
IOMOILBIO JIEPEBA CIIyYalHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3aa4.

OnepupoBaTh MOHATUSAMU: UCHBITAHHE, HE3ABUCUMBIE WCIIBITAHUS, CEpUs
WCIIBITAaHUM, YCIIEX W HEyJaya; HaXOJUTh BEPOATHOCTU COOBITUH B CEpUU
HE3aBUCUMBIX HCIBITAHUM 1O TMEPBOrO YyCIEXa; HAXOAWTh BEPOATHOCTH
cOOBITHH B cepyUM UCTIBITAHUN bepHyu.

OnepupoBaTh NOHATUSAMU: ClIydailHas BEJIMYMHA, paCIpEACIICHHE
BEPOSITHOCTEN, AUarpaMMa pacipeiesieHusl.

11 KITACC

CpaBHMBAaTh BEPOSITHOCTH 3HAYECHWM  CIIy4YalWHOM  BEJIWYMHBI IO
pacupenesieHUIO Ui ¢ IOMOIIBIO THArPaMM.

OnepupoBaTh MOHSITUEM MaTEMAaTUYECKOTO OXUIAHUSA, MPUBOAUTH
MIPUMEPHI, KAK MPUMEHSIETCS MAaTEMAaTUUYECKOE OKHUIAHUE CITyYaHON BEJIMYMHBI
HaXOJUTh MaTEMATHYECKOE 0KUAAHUE IO JTAHHOMY PacCIpeICIICHHUIO.

NmeTh nipeacTaBiIeHUE O 3aKOHE OOJBIIINX YHCEIL.

Nmets npeacraBieHne 0 HOPMAJIIbHOM PaCIpPEICIICHUU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
HanmenoBaHmue pa3jiesioB U TeM
Ne n/m Kourpoasubie IIpakruueckne = 00pazoBaTelibHbIE
NPOrpamMMbl Bcero
padoThI padoThI pecypcbl
[IpencraBienue JaHHBIX U OMKCATEIbHAS bubmnorexa LIOK
peA a 4 1 https://m.edsoo.ru/7f415fdc
CTaTUCTUKA
CiryyaliHbl€ OIIBITHI U CIIlydaliHbIE bubnuoreka [JOK
COOBITHSI, OTIBITHI C PABHOBO3MO>KHBIMU 3 1 https://m.edsoo.ru/7f417fb2
3JIEeMEHTapPHBIMU UCXOJAAMU
Onepanuu HaJ COOBITHUSME, CIIOKEHUE PoLL
se OIZITL}IIOCTefIH ’ 3 1 https://resh.edu.ru/subject/les
p son/4089/conspect/131702/
VYcnoBHas BEpOATHOCTB, IEPEBO bubmuoreka [JOK
CIIy4aiiHOTO OMbITa, GOPMyJIa TTOJTHOMI 6 2 https://m.edsoo.ru/863f38ae
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT https://m.eds00.ru/863f3764
bu6nuoreka [IOK
DIeMEeHTH KOMOMHATOPUKHI 4 1
P https://m.edso0o.ru/7f41a302
o MaremaTnueckas BEpTUUKAIIb
Cepuu nocien0BaTeNbHbIX UCTIBITAHUN 3 1 )
https://ptlab.mccme.ru/vertical
CiyyaliHble BEJIMYUHBI U paCIpEIeIICHUS 6 1 bubmorexa [JOK
i pacnipe https://m.edsoo.ru/7f41a302
O06o01IeHne U cucTeMaTu3alus 3HaHu| 5 2
OBUIIEE KOJIMYECTBO YACOB I10 34 5 8

I[TPOTPAMME
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne ni/m P Kourpoububie IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 MaremaTtnueckoe 0KMIaHNE CIIy9aliHON 4 1
BEJIMYUHBI
) Jucnepcus 1 cTaHAapTHOE OTKIIOHEHUE 4 1 bubnuoreka [JOK
CIIy4yallHO! BEJIUYMHBI https://m.eds00.ru/863f0a50
3 3aKoH OOJBIINX YHCET 3 1
4 HenpepsiBHBIE CiTydaliHbIE BETMYHHBI 9 1
(pacripeenenusi)
5 HopmanbHoe pactipeneneHus 2 1
IToBTOpenue, 0000IIEHIE U
6 P men 19 2 3
CUCTEeMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 8

I[TPOT'PAMME
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