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PABOYAS MTPOTPAMMA IO YYEBHOMY NPEJIMETY «MATEMATHUKA» (BA3OBBIM
YPOBEHD).

[TOACHUTEJIBHAA 3ATIMCKA.

[IporpaMma mo MaTeMaTHKe Ha YpOBHE cpeaHero obmiero oopasoBaHus pazpadorana Ha ocHoBe OI'OC
COO ¢ y4€roM COBpEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEIABIBIIEMBIX K MaTEMaTUYECKOMY O0Opa3OBaHUIO, U
TpaJMIIUH POCCHICKOro oOpa3oBaHus. Peamusaius mporpamMmbl 10 MaTeMaTHKE OOECICYMBACT OBJIAJICHHE
KITFOYCBBIMUA KOMITCTCHIIMSIMH, COCTABIISIONIMMH OCHOBY JIJIi CAMOPAa3BUTHS M HEMPEPHIBHOIO 00pa3oBaHUS,
LIEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOIO W ITO3HABATEIBLHOIO Pa3BUTHUS JUYHOCTH oOydarommxcs. B
porpaMMe 1o MaTeMaTHKE YUTCHBI UJICU U TIOJI0KCSHHS KOHIICIIIMK Pa3BUTHS MaTEMaTHUECKOT0 00pa3oBaHus B
Poccuiickoit @denepanyu. B cooTBercTBUM ¢ Ha3BaHUEM KOHIICIIIUU, MATEMAaTHYECKOE 00pa30BaHKE JIOJIXKHO, B
YaCTHOCTHU, NPEAOCTABNIATh KaKIOMY OOYYAIONIEMYCs BO3MOXKHOCTH JOCTHIKCHHS YPOBHS MaTEMaTHYECKUX
3HAHWUW, HEOOXOAUMOTO Ui JAJbHEUIICH YCICIIHON U3HU B oOIecTBe. VIMEHHO Ha pelIeHue AToW 3a7adyu
HallelieHa MporpaMMa IO MaTeMaThke 0a30BOro ypoBHs. MaTemMaTHKa — OMOPHBIM MPEaMeT s M3YYCHHSI
CMEKHBIX JUCIUIUIMH, YTO JejiaeT 0a30BYIH0 MaTeMaTHYECKYH IOATOTOBKY HeoOxomumoi. [Ipaktuueckas
MOJIE3HOCTh MAaTeMaTHKH OOYCIJIOBJICHA HAJHUYMEM IPOCTPAHCTBEHHBIX (OPM, KOJUUECTBEHHBIX OTHOILICHHH,
9KOHOMHYECKHX PACYCTOB; HEOOXOUMOCTHI0 MATEMATUYCCKUX 3HAHUH B IOHMMAHUW TIPUHITUIIOB YCTPOIMCTBA U
WCIIONIb30BAHUSI COBPEMCHHON TEXHHWKH, BOCHPHUSATHS U HWHTEPIIPETAIUs pPa3HOOOpa3HOW COIMAabHOM,
9KOHOMHYECKOM WH(POPMAIUK; MPAKTUICCKUX MPUEMOB I'€OMETPUYECKUX HM3MEPEHHH W MOCTPOSHUH, YTCHUS
nHpopMaIuK, PEJACTaBICHHON B BUJE TaOIUII, AUarpaMM u rpadukos. [IpuMeHeHre MaTeMaTHUYECKOTr0 CTHIIS
MBITIUICHUS, TPOSBIISIONIETOCS B ONPENEIEHHBIX YMCTBEHHBIX HABBIKAX, MPUEMAX M METONAX MBIIIICHUS
YeioBeKa, Mmporeccax o0OOIICHUs W KOHKPETH3AlliK, aHaIn3a U CHHTE3a, KiIacCU(UKAIUMU ¥ CUCTEMAaTH3alluH,
a0CTparupoBaHusl M aHAJIOrMi Kak (OPMHUPOBAHUHU AJTOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAHHH
YMEHUH JeHCTBOBaTh IO 3aJaHHBIM aJIrOpUTMaM, IIO3BOJIAIONIEH COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. (OOBEKTHI MAaTEMAaTHUYECKUX YMO3AKIIOUCHUH, TpaBWia WX KOHCTPYHPOBAHUS
PACKPBIBAIOT MEXaHHM3M JIOTMYECKHX IOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEHH (OpMyIHpOBaTh,
000CHOBBIBATH U IOKA3BIBATH CYXKACHUS, TEM CAMBIM Pa3BUBAIOT JJOTMYEeCKOe MbIuIeHne. O0yUeHre MaTeMaTHKE
KaK BO3MOXXHOCTb Pa3BUTHS Y 00YJarOIIUXCs TOYHOH, PalliOHAIbHON M HH(OPMATUBHOM peur, yMEHUS OTOUPATh
Hanbosee MOAXOJAIINE SI3BIKOBBIC, CUMBOIHYECKUE, TpaduUecKue CpeicTBa Uil BBIPAXKCHUS CYXICHUH |
HalIAIHOTO UX mpencTasieHus. OOmiee 3HaKOMCTBO ¢ METOJaMH TIO3HAHUS AEHCTBUTEIHLHOCTH, TPEACTABICHHE
0 TIpeJMETe U METOJIE MaTeMaTUKH, €r0 OTIUYUS OT METOJIOB €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHUS MaTeMaTHKH ISl PEIICeHHWs HAYYHBIX U TMPHUKIATHBIX 3a/la4 KaK HeoOXOTUMBIN
KOMIIOHEHT 00ImIel KynbTyphl. M3ydeHne mMaTeMaTHKH CIIOCOOCTBYET 3CTETHMYECKOMY BOCITUTAHHIO YEIOBEKa,
MMOHMMAaHWIO KPacoThbl M M3AIIECTBA MAaTEMATHYECKHX PACCYKIEHHM, BOCHPHUITHIO TEOMETPUUYECKUX (HopM,
YCBOCHHUIO e cUMMETpuH. IlpropureTHpIMU LensMu o0ydeHus matematuke B 10-11 kimaccax Ha 0a30BOM
YpOBHE SABISIOTCS: (hOpMHUpOBaHKE IEHTPATHHBIX MATEMAaTHIECKUX MTOHITHN (YHCIIO, BETUINHA, TEOMETPUIECKast
¢urypa, mepeMeHHas, BEPOSTHOCTh, (YHKIHSA), OOECIIEUMBAIOMINX IPEEMCTBEHHOCTh M MEPCHEKTHBHOCTH
MaTeMaTHYeCcKoro o0pa3oBaHMs OOyUAIOIIMXCS; MOABEACHNE 00yJaIOMMXCsl Ha JOCTYITHOM JUISl HUX YPOBHE K
OCO3HAHUIO B3aWMOCBS3M MAaTEMAaTHKH W OKPY)KAIOIIEro MHpa, MOHUMAaHWE MAaTEMaTHKH KaK YacTH OOIei
KyJIbTypbl UENOBEYECTBA; pAa3BUTHE WHTEIUIEKTYAbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydJaromuxcs,
MMO3HaBaTEebHON aKTHBHOCTH, MCCIENOBATEIHCKIX YMEHHH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K M3YUIEHHUIO
MaTeMaTuku; (opMupoBaHHEe (HYHKIHOHAIBHOW MAaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTHYECKHe aCIeKThl B PEAThHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3YYEHUHU JAPYTHX YIEOHBIX IMPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMymupoBaTh WX Ha S3bIKE MAaTEMATHKH M CO37aBaTh
MaTeMaTHYecKhue MOJENH, TPUMEHSATh OCBOCHHBIA MaTeMaTHYeCKWH ammapar i pPeHIeHUs MPaKTHKO-
OPHEHTHPOBAHHBIX 33714, HHTEPIPETUPOBATH U OLICHUBATH ITOTyIEHHBIE PE3YIIbTATHI.

OCHOBHBIME JIMHUSMH conepkanus maremaTuku B 10-11 kmaccax sBistoTes: «Uucna v BEIYUCICHIS,
«Anredpa» («Anrebpamveckrne BBIpaXKEHHs», «YpaBHEHHs W HepaBeHCTBa»), «Hawama maTematmyeckoro
aHanmzay, «I'eomerpus» («I'eomerpudeckue GpUTYpBI 1 UX CBOHCTBAY, «VI3MepeHne reOMeTPUIECKIX BETHIUH),
«BeposiTHOCTD U cTatncTukay. CojepikaTenbHble JHHAN PA3BUBAIOTCS MMapalljIebHO, KaXK/as B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBHCHMO OJ[HA OT APYrOid, a B TECHOM KOHTAaKTe W B3auMojeiicTBun. Mx
O00bEeNUHSACT JIOTHUECKas COCTABIISIONMIAS, TPAJUIMOHHO TPHUCYIIAas MaTeMaTHKEe M IPOHU3BIBAIONIAS BCE
MaTeMaTHYeCKHe Kypchl U cofepxkarensabie TuHud. ChopmynupoBanHoe B PI'OC COO tpeboBanue «BiageHue
METOJIaMH J0Ka3aTelbCTB, aJrOpUTMaMy PElIeHUs 3a/1a4d, YMeHHe (pOpMyIupoBaTh OMpeeNeHus, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH JIOKA3aTEINbHBIE PACCYKICHUS B X0O€ PEIISHNS 3a/1au» OTHOCHUTCS KO BCEM
y4eOHBIM KypcaM, a (POPMHUPOBAHKE JIOTHIECKAX YMEHUH PacIpeNeNnseTcs 0 BCEM rojilaM o0y4ueHus Ha yPOBHE
cpennero obOmero obOpasoBanms. B coorBerctBum ¢ ®I'OC COO wmaTteMaTuka SBISCTCS O0S3aTENbHBIM
MpEeIMETOM Ha JaHHOM ypOBHe oOpasoBaHus. [IporpamMmoli 1o MaTeMaTHKe MpeayCMaTpHUBAeTCs H3YYCHHE
yueOHoro npenmera «MaTeMaTnka» B paMKax TpEX YYeOHBIX KypCOB: «AnreOpa M Hayajga MaTeMaTHYECKOTO
aHanuzay, «['eomerpusy, «BeposTHOCTb U cTaTUCTUKa». DOPMUPOBAHUE JIOTMUECKUX YMEHUN OCYIECTBISETCS
Ha MPOTSHKEHUH BCEX JIET 00YYEHUs Ha YPOBHE CPEHETO 00IIIero o0pa3oBaHus, a JIIEMEHTHI JJOTMKH BKITIOYAIOTCS
B COJIEpKaHUE BCEX HA3BAaHHBIX BBIIIC yUYEOHBIX KYPCOB.

OO1ee YnCio 9acoB, PEKOMEHIOBAHHBIX I M3ydeHus Matematuku — 340 vacos: B 10 xmacce — 170
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gacoB (5 yacoB B Hezneno), B 11 kiracce — 170 yacos (5 4acoB B Hezeno).

I[Inanupyemblie pe3yIbTaThl OCBOEHHS NMPOrpaMMBbI 10 MaTeMaTHKe 0a30BbIi YPOBEHb HA YPOBHE
cpeHero oouero oopazoBaHus.

B pesynbrare u3yueHus MareMaTHK{ Ha YpPOBHE CPEAHEr0 00miero oopa3zoBanus y o0ydaromierocsi 0yayt
cOpMHUPOBAHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTATHL:

1) rpa:kIaHCcKOro BOCHIHTAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON MO3UIMHU O0YYArOIIErocsi KaK aKTUBHOI'O W OTBETCTBEHHOI'O 4iieHa
POCCHIICKOT0 00IIIeCTBA, IPEACTABICHHE O MATEMATHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3THYHBIX CTPYKTYD,
SIBIICHUH, TPOLEAYp TPakKIaHCKOTO o0IecTBa (BBIOOPHI, OMPOCH M JAPYTroe), YMEHHE B3aMMOJICHCTBOBATH C
COLIMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUH C UX (GYHKIUSIMH U Ha3HAUCHHEM;

2) IaTPpUOTHYECKOT0 BOCITUTAHMSI:

c(hOPMHUPOBAaHHOCTh POCCUICKON TpakIaHCKOW UACHTHYHOCTH, YBAXKCHHUS K MPOILIOMY M HACTOSIIEMY
POCCHIICKOM MaTEeMaTHUKU, LIEHHOCTHOE OTHOLIEHUE K JOCTHXKEHUSM POCCUMCKUX MAaTEMaTUKOB M POCCUICKOU
MaTeMaTHYECKOM IIKOJBI, HCIOJIb30BAHUE STHUX MAOCTH)KEHHH B JpPYruMX HayKaX, TEXHOJOTHSX, cdepax
9KOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

OCO3HaHHWE JyXOBHBIX [IEHHOCTEH POCCUIICKOro Hapona, COpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
STHYECKOTO TIOBEICHHSI, CBS3aHHOIO C MPAaKTUYECKHMM MPUMEHEHHEM JOCTHKEHUH HAyKH W JeATENbHOCTHIO
y4€HOr0, 0OCO3HAHME JINYHOTO BKJIaJla B TOCTPOCHUE YCTOMYUBOTO Oy IyIIero;

4) 3cTeTHYeCKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUasl 3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aja4, peleHnH, paccyKIeHuH, BOCIPUUMYNBOCTh K MATEMAaTHUECKUM aCTieKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3uUecKoro BOCIIUTAHUS:

cOPMHUPOBAHHOCT, YMEHUS TPUMEHAThH MaTeMaTHYeCKWe 3HaHUSI B HWHTEpecax 3J0pOBOTO |
OezomacHoro o0pa3a JKU3HHW, OTBETCTBEHHOE OTHOIIEHWE K CBOEMY 3JIOPOBBIO (3I0pOBOE IHUTaHUE,
cOaTaHCUPOBaHHBIA pPEKUM 3aHATUH W OTIbIXa, peryispHas Qu3nueckas aKTHBHOCTh), (U3NYECKOE
COBEPIICHCTBOBAHUE MTPH 3aHATHSIX CIIOPTUBHO-03/J0OPOBUTENBHOM JIEITEINBHOCTHIO;

6) TPY/10BOr0 BOCIIMTAHMSA:

TFOTOBHOCTb K TpYyAY, OCO3HAHHWE LEHHOCTH TpPYLOJIIOOUsA, MHTEpeC K pasIMdHblM chepam
poQecCHOHANBHON JEATEIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOM M €€ NPHJIOKEHUSMH, YMEHHE COBEpIIaTh
OCO3HaHHBIA BRIOOp Oymyrei mpodeccnn M pearn30BBIBATH COOCTBEHHBIC KM3HEHHBIC TUIAHBI, TOTOBHOCTDh U
CIIOCOOHOCTh K MaTeMaTH4eCcKOMy 00pa30BaHUIO U CaMO0OPa30BaHUIO Ha IPOTSKEHUU BCEH JKU3HU, TOTOBHOCTb
K aKTUBHOMY Y4aCTHIO B PELICHUH MPAKTHUUECKUX 3a/1a4 MaTeMaTUIEeCKONH HallpaBJIEHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIHTAHMSA:

c(OPMUPOBAHHOCTh 3IKOJOI'MYECKOM KyJbTYphl, MOHMMAHUE BIHAHUS COLMAIBHO-IKOHOMHYECKUX
IIPOLIECCOB Ha COCTOSHUE IPUPOAHON U COLMAIIBHON Cpeibl, OCO3HAHME ITI00aJIbHOr0 XapaKTepa SIKOJIOTHIECKUX
po0ieM, OpUeHTALMsI Ha IPUMEHEHNE MaTeMaTHUECKUX 3HAHUM AJIs1 PElIeHHs 3aa4d B 00JIaCTH OKpYXKaroIeH
Cpenpl, IUTAHUPOBAHHUE [TOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCJIECACTBUIH Il OKPYXKAIOLIEH CPepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U
00ILIeCTBEHHO! NMPAaKTUKH, IOHUMaHHE MAaTEMaTHYECKON HAyKH KakK c(hephl YEIOBEUECKON AESITENbHOCTH, 3TAIIOB
e pa3sBUTHA W 3HAUYMMOCTH IJISl Pa3BUTHS LUBUIN3ALUY, OBIAJCHUE SI3bIKOM MAaTEMAaTHKH U MAaTEMaTH4eCKON
KyJbTYpPOHl KaK CPEICTBOM IO3HAHMS MMpPA, TOTOBHOCTH OCYILECTBISITH HMPOEKTHYIO M HCCIEIOBATENBCKYIO
JeATeIbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

B pesynprare n3ydeHns MaTeMaTUKH Ha YPOBHE CpemHero ooiero oopa3oBanus y o0ydaromerocs OyayT
copMupoBaHbl MO3HABATEIbHBIE YHHBEpCAJIbHbIC Y4eOHbIE NEHCTBHUS, KOMMYHUKAaTHBHBIC YHHMBEPCAJIbHBIC
yueOHbIe ACHCTBHS, PEryISITUBHbBIE YHUBEPCAIbHbIE yUeOHbIC JEHCTBUS, COBMECTHAS ACITEIbHOCTb.

VY obyuaromerocs O0yayr chopMuUpOBaHBI cienyrouie 0a30oBble JOrMYeCKHE IEHCTBUS KakK 4acTb
MMO3HABATEIbHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBUI: BBIBISTD U XapaKTEPU30BaTh CYLECTBEHHbBIE PU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATUH, OTHOLIEHUH MEXLy NOHATHIMHU, (OPMYIHUPOBATEH ONPEAEIECHHUS TOHITUH,
yCTaHaBJIMBaTh CYIECTBEHHBIN MPU3HAK KIACCH(PUKALK, OCHOBAHUSA U 0000IIEHUS U CPaBHEHUS, KPUTEPUU
MPOBOAMMOrO aHalln3a; BOCIPHUHUMATDH, (OPMYIMPOBATh U NPeoOpa3OBLIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULATelbHbIC, COIUHUYHBIC, YaCTHBIC M OOLIME, YCIIOBHBIC; BBIABISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBS3H M NIPOTHUBOpeYHs B (akTax, JaHHBIX, HAOMIOACHUAX U YTBEPKACHUSIX, IPEIaraTh KPUTEPUN IS
BBISIBJIGHHS 3aKOHOMEPHOCTEHl M MpPOTHBOpPEYMH; JenaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTHKH,
JNeOYKTUBHBIX M MHIYKTUBHBIX YMO3AKJIIOUEHHH, YMO3AKIIOUEHUH MO aHaJOruH; MPOBOAUTH CAMOCTOATEIBHO
JIOKa3aTeNbCTBA MaTEMaTHUYECKUX YTBEP)KIACHUH (IpsMble U OT MPOTHBHOrO), BHICTPAaWBaTh apryMEHTALHIO,
MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CY)KJIEHHUSI M BBIBOJBL, BEIOMpPATh CIOCOO
pewienus yuyeOHON 3agaudl (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHMS, BHIOMpATh Hanbosee MOIXOAALIINN C
y4€TOM CaMOCTOSITEIIbHO BBIACICHHBIX KPUTEPHEB).

VY obyuaromerocs 0yayT chopMHpPOBaHBI CIEAYIOIINE 0a30BbIe UCCIE0BATENBCKIE IEHCTBUS KaK YacTh
MO3HABATEIbHBIX YHUBEPCAIBHBIX YUeOHBIX JEWCTBMI: HCIOJIB30BAaTh BOMPOCHI KaK HCCIEA0BATENBCKUI
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WHCTPYMEHT I03HaHUS, (POpMYIMPOBATH BOMPOCH], (PUKCHPYIOIIUE MPOTUBOPEYHE, MPOOIEeMy, YCTaHABIMBATD
HUCKOMOE M JaHHOoe, (OpPMUPOBaTh THUIOTE3Y, APryMEHTUPOBATH CBOIO MO3MILHUI0, MHEHHUE;IPOBOIUTD
CaMOCTOSATEIIFHO  CIJIAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIECAOBAaHME IO YCTaHOBIEHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro OOBbEeKTa, SIBJICHUS, MPOLECCca, BBIABICHUIO 3aBUCUMOCTEH MEXKAY OOBEKTaMH, SBICHHSIMHU,
MPOIIeCCaMK; CaMOCTOATENBbHO (HOPMYIHPOBATH OOOOIIEHUS W BBIBOABI IO pPE3yIbTaTaM MPOBEAEHHOTO
HAOJIOACHHS, HCCIICAOBaHMs, OLCHUBATh JOCTOBEPHOCTH IMONYYEHHBIX Pe3yJbTaTOB, BHIBOJOB M 00OOLICHUH;
MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECcCa, a TAKKE BBIIBUTATH MPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

VY obyuaromerocs OyayT chopMHpPOBaHBI yMEHHUs pabOTaTh ¢ MHPOpMaIHel Kak 4acTh O3HABATEIBHBIX
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI: BBISIBIATH AeDUIUTH HHPOPMALIUK, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BONIPOC M I pCIICHUA 3adavu; BI)I6I/IpaTI) I/IH(bOpMaHI/IIO N3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3HUPOBATH,
CHCTEMAaTU3UPOBaTh M WHTEPIPETUPOBATh HMH(MOPMALMIO DPA3TUYHBIX BHIOB H (OpM MpPEACTABICHHS;
CTPYKTYpPHpOBaTh HH(OpMAaINWIO, MPEACTaBIATh €€ B Pa3NUYHBIX (OpMax, WILIIOCTPHPOBATH T'paHUuecKH;
OLIGHUBATH HAIEKHOCTH WH(POPMAIIIH IO CAMOCTOSTEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

Y oOyuaromerocss Oyayr cGhOpPMUPOBaHbI yMEHHUS OOIIEHHMsS KaK 4YacTh KOMMYHHKAaTHBHBIX
YHUBEPCAIBHBIX YUeOHBIX JCHCTBHI: BOCHPUHUMATH U (POPMYITUPOBATE CYXKICHHS B COOTBETCTBHH C YCIOBUSMH
u neisiMu 06HICHI/I$[, SICHO, TOYHO, 'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMMCbMEHHBIX TCKCTAaX,
AaBaTh MOACHCHUA 10 XOAYy PCHICHUA 3aJa4dr, KOMMEHTUPOBATH HOHY’-ICHHBIFI pe3yibTaT; B XO1€C O6CY)K)Z[CHI/IH
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOH TEMBbI, MPOOJEMBI, pelraeMol 3a/adyd, BBICKa3bIBaTh WJEH,
HaINCJICHHBIC Ha MMOMCK PEHICHMS, COIMMOCTABIATL CBOM CYKACHHA C CYXIACHUAMU APYIrUX YUYaCTHHUKOB Jualiora,
O0Hapy)XMBaTh pa3iM4Khe W CXOJCTBO TO3UIIMHA, B KOPPEKTHOH (opme (OopMyIMpoBaTh pa3HOTIIACHS, CBOM
BO3paXC€HUsA, MNPEACTAaBIATL PE3YJIbTAThl PCIICHUA 3aJadd, OKCIICPUMEHTA, HWCCICAO0BAHUA, IIPOCKTA,
CaMOCTOSTEILHO BEIONPATh OPMAT BBICTYIIJIICHUS C YUETOM 337129 IPE3EHTAIH U OCOOCHHOCTEN ayJUTOPHH.

Y obOyuatomierocsi Oyayr chOpMHpPOBAaHBI YMEHHUS CaMOOPTaHHM3alMU KaK 4YacTh PeryJISTHBHBIX
YHUBEPCANBHBIX YU€OHBIX NEWCTBUN: COCTABIIATH IJIaH, aJITOPUTM PELISHH 3a1a49H, BEIOUPATh CITOCO0 pelIeHs
C Y4ETOM UMEFOIIIXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH U KOPPEKTHPOBAThH BAPUAHTHI
pelieHuii ¢ y4€ToM HOBOM MH(OPMAIIHH.

VY oOydatomierocsi Oyayr chOpMHpPOBAHBI YMEHHUS CAMOKOHTPONS KaK 4YacTh PEryJIsTHBHBIX
YHUBEpPCANbHBIX y4YeOHBIX MAEHCTBHUIl: BIIaJeTh HAaBBIKAMH TI03HABATEIbHOM peQIIeKCHU KaK OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN M MBICIHTENBHBIX MPOLECCOB, UX PE3yabTaTOB, BIAJETh CIIOCOOAMU CaMOMIPOBEPKH,
CaMOKOHTPOJISI TIpollecca W pe3yibTaTa PEHIeHUs MAaTeMaTHYecKOW 3aJaud; MPEeABHETh TPYAHOCTH, KOTOPHIE
MOTYT BO3HHKHYTh TIPH pEIIEHWH 3aJa4d, BHOCHUTH KOPPEKTHUBHI B JEITENFHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, MaHHBIX, HAWJCHHBIX OMNOOK, BBISBICHHBIX TPYJHOCTEW; OIEHUBATh COOTBETCTBUE Pe3yibTaTa
LIENTN U YCIOBUSM, OOBSCHATH IPUYNHBI TOCTHKEHUS WIH HEIOCTIKEHUS Pe3yIbTaTOB JAESITEIbHOCTH, HAXOIUTh
omuoOKy, 1aBaTh ONIEHKY NPUOOPETEHHOMY OIBITY.

VY obyuatomierocst 6yayT chopMUpOBAHBI YMEHHS COBMECTHON IESTENFHOCTH : IOHUMATh M UCTIONH30BaTh
MPEeNMYIIecTBa KOMAHJHOW W WHINBUAYAIbHOW pPa0OTHI MPH pemIeHNWH y4eOHBIX 3a/ay, MPUHUMATH IIeNb
COBMECTHOW [NEATENHHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW padOTHI, pacmlpeneisTb BUABI pador,
JIOTOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJIEH; y9aCTBOBAThH
B IpYyIMOBBIX popMax paboThl (0OCykaeHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» M UHBIE), BBITOIHATH CBOIO
4acTh pabOThl U KOOPIWHUPOBATH CBOU JCHCTBHS C IPYTUMHU YICHAMH KOMAaHIBI, OIEHHBATh KA4€CTBO CBOETO
BKJIaJ[a B OOIIHII MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS.

[IpenmerHpie pe3ynabTaTBl OCBOEHHUS IMPOTPaMMBI MO MaTeMaTHKe Ha 0a30BOM YpOBHE Ha YPOBHE
cpenHero obiiero oOpa3oBaHMsI MPENCTABIEHBI IO TOAaM OOYYEHHS B paMKaX OTAENbHBIX y4eOHBIX KypCOB B
COOTBETCTBYIOIINX Pa3/eiax IporpaMMbl II0 MaTEMaTHKE.

PABOYAS  NPOI'PAMMA  YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

[NOACHUTEJIBHASA 3AITMCKA.

YueOHsblii kKypc «Anredpa ¥ Havajla MaTeMAaTHYECKOTO aHAIHM3a» OOeCleYrBaeT WHCTPYMEHTAIBHYIO
0a3y a7 M3Y4YeHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (hOPMHUPYET JIOTMYECKOE M aOCTPAKTHOE MBIIIICHHE
0o0yJarommxcsi Ha ypOBHE, HEOOXOIUMOM Ui OCBOCHHS YYEOHBIX KYpPCOB HMH(OPMATHKH, OOIIECTBO3HAHMSI,
WCTOpHH, CIIOBECHOCTH. B pamkax yueOHOro Kypca «AnreOpa W Hadama MaTeMaTHYECKOrO aHalln3a
oOyJarommecss OBJAJIEBAIOT YHHBEPCANBHBIM SI3BIKOM COBPEMEHHOW HAayKd, KOTOpas (OpMYJIHpPYeT CBOH
JOCTH)KEHUsT B MareMmartmueckoid (opme. Y4eOHBIH Kypc anreOppl W Hayall MaTeMaTHYeCKOro aHaln3a
3aKJIaIbIBAE€T OCHOBY JJIsl YCIIEIIHOTO OBJIa/ICHHUS 3aKOHAMH (DU3UKH, XMMUH, OMOJIOTUU, TOHUMaHHUsI OCHOBHBIX
TEHJICHIMH SKOHOMUKH M OOLIECTBEHHOW >KM3HH, IMO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BATh UX B ITOBCEAHEBHOH n3HU. OBNajieHne abCTPaKTHBIMU
U JIOTWYECKH CTPOIMMH MAaTeMaTHUECKUMH KOHCTPYKLHSIMH Pa3BUBAECT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UCTHHHOCTD YTBEP)KICHHUS, UCIIOJIB30BaTh 0000IIEHHE U KOHKPETU3ALMIO, a0CTparupoBaHue M
aHayoruio, (GopMHpYyeT KpeaTHBHOE M KPUTHYECKOE MbIIUIeHHE. B Xome wu3ydyeHus anreOpsl M Hayanl
MaTeMaTHYECKOTO aHaJIH3a Ha YPOBHE CpelHEero oOIero o0pa3oBaHHUs O0YYalOLUIMECs MOITYyYalOT HOBBIA OIBIT
peleHns NPUKIaJHBIX 33/1a4, CAMOCTOSTEILHOTO TOCTPOCHUSI MATEMAaTHYECKIX MOJENIEH peallbHbIX CUTYalui 1
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WHTEpPIpETAlMU TOJYUYEHHBIX PELICHUM, 3HAKOMSATCA C NpUMEPAaMU MaTEMaTHUECKHMX 3aKOHOMEPHOCTEH B
MpHUPOAE, HAYKE H B HCKYCCTBE, C BHIJAIOIIUMHUCS MATEMAaTUYECKUMH OTKPHITUSIMH M WX aBTOPaMHU. Y UYeOHBIN
Kypc anreOpsl ¥ Ha4yajl MaTeMaTH4ecKoro aHanu3a oOajaeT 3HAYUTEIbHBIM BOCIHUTATEIbHBIM MOTCHIIHAIOM,
KOTOpBIA peanu3yercss Kak uepe3 Y4eOHbIM MaTepuan, CIOCOOCTBYIOIIMH (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pDEHHUsS, TaK W dYepe3 creuu(uKy Y4eOHOH MAEITENBHOCTH, TPeOYIoIeH CcaMOCTOSTENbHOCTH,
AKKypaTHOCTH, IPOIOJIKUTENbHON KOHIIEHTPALlMY BHUMAHUS ¥ OTBETCTBEHHOCTH 32 MOITY4YEHHBIN pe3ynsTar. B
OCHOBE METOAMKH O0Yy4eHHs anredpe U HadajamM MaTeMaTH4eCKOro aHaIN3a JISKHUT ASSITeIbHOCTHBINA MPHHLMIT
o0yueHus. B ctpykrype nporpammel 1o anredpe U Hayajgam aHajlu3a BBIICNSIOTCS CIEAYIONINE COAepKATEIbHO-
MeToandecKkue THHNN: «Hucna 1 BerauciaeHus», « Dynkuuu u rpadukny, «Y paBHEHMs U HepaBeHCTBay, «Hauana
MaTeMaTH4YecKoro aHaiu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE cofep)KaTeabHO-METOANYECKUE JTMHUU
M3Y4Yal0TCs Ha MPOTSDKEHUH JIBYX JIET O0YYCHUS Ha YPOBHE CPEIHEro oOiero oopa3oBanus. [JaHHBIN yueOHBI
KypC SIBIISIETCS WHTETPAaTHUBHBIM, OOBEIMHSS B ceOe CoJepikaHUEe HECKONBKMX MaTeMaTUYeCKUX TUCLUIUINH:
anreOpa, TPUTOHOMETPHsI, MAaTEMaTHUECKUI aHalN3, TeOpUs MHOXKECTB U pyrue. O0yJarolyecs: OBIa1eBaroT
IIUPOKUM MaTEeMaTUYECKHM aIllapaToM, ¥ HUX TOCIEA0BATEIbHO (OPMHUPYETCsl U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MATEeMaTHUYECKYIO MOJIENb PEAIbHONW CHUTYallH, MPUMEHSITh 3HAHHSA, MONyYeHHBIE B y4eOHOM Kypce
«Anrebpa ¥ Hayasa MaTEeMaTHUYECKOTO aHalM3a», IS PelIeHUs CaMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTeMaTH4YecKol 3ajjauu, a 3aTeM MHTEPIPETUPOBATh MOMYUYEHHBIN pe3yisTar. ComepxaTenbHO-METONYeCKast
muHAs «Yncna W BeIMHCIECHUS» 3aBepliaeT GOpMUPOBAaHHE HABBIKOB MCIIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEI,
KOTOpoe OBLIO HAaYaTO Ha YPOBHE OCHOBHOT'O 001Iero o0pa3oBaHus. Ha ypoBHe cpemHero o0mero oopa3zoBaHus
oco0oe BHMMaHHE yaeisiercsi (GOpPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B CEOS
WCTIOJIb30BAHME PA3IHYHBIX (DOPM 3aIIUCH JEHCTBUTENHLHOIO YMCIIA, YMEHUE PAIIHOHATIBHO BBITIOIHSATH JICHCTBUS
C HHUMH, JenaTh NPUKUAIKY, OIEHHWBAaTh pe3ynbrar. (OOydaromuecs TIONydaloT HAaBBIKA MPUOIMKEHHBIX
BBIYMCIICHUH, BBITIONHEHHS JCHCTBUH C 4YHCIaMH, 3allUCAHHBIMH B CTaHIApTHOW (hopMme, HCIIOIb30BaHUS
MaTeMaTHYeCKNX KOHCTaHT, OIIEHWBAHWS YHCIOBBIX BbIpaxeHHid. ConeprkaTtenbHas JHHUS «YPaBHEHUA U
HEPaBEHCTBA» peaIn3yeTcsl Ha NPOTSDKEHHH BCETO OOYYeHHsS Ha YpPOBHE CpemHero oOImero obpa3zoBaHWS,
MTOCKOJIBKY B Ka)KIOM pasJieNe MporpaMMbl IPEAYCMOTPEHO PElIeHne COOTBETCTBYIOMUX 3aAa4d. OOyuatoniiecs
OBJIAJICBAIOT PA3TUYHBIMM METOAAMH pEIICHHs IIeNBIX, PAIlMOHAIBHBIX, MPPAIMOHAIBHBIX, TOKA3aTEIbHbIX,
JOrapu(pMUUECKUX W TPUIOHOMETPUUYECKUX YPAaBHEHMH, HEPaBEHCTB M HUX cuUCTeM. [loinydeHHble yMeHus
UCTIONB3YIOTCS TIPH MCCIESIOBAaHUN (DYHKIMH C TIOMOIIBIO TIPOM3BOAHON, PEIICHNH NPUKIAJHBIX 3a/1a4 U 33124
Ha HaXOXJICHUE HAaOOJIBIINX ¥ HANMEHBIINX 3HaueHnH QyHkunu. JlaHHAs coaepskaTenbHast JMHUS BKIIOYAET B
ceds Takke (QopMHpOBaHME YMEHMH BBIIONHATH pPacu€rel 1O (opMynaaM, MpeoOpa3oBaHUS LEIbIX,
palMOHANBHBIX, UPPAMOHANBHEIX U TPUTOHOMETPHUYECKUX BBIPAXKCHUH, a TAKKE BBIPAXKCHHH, COIEpXKAIIUX
cTeneHu u jorapumsl. B xonme m3yueHus anreOpandeckoro mMaTepuasna IPOUCXOIUT JaJIbHEHIee pa3BUTHE
QITOPUTMHUYECKOTO0 ¥ a0CTPAaKTHOTO MBIIUICHNS O0yJaromuxcsi, (HOPMUPYIOTCS HABBIKH JIEIyKTHBHBIX
paccykaeHui, paboTbl ¢ CUMBOJIBHBIMU (pOpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUIE
paBEeHCTB W HepaBeHCTB. AnreOpa mpemnaraer 3¢h(eKTUBHbIE HHCTPYMEHTHI IS PEmICHHS MPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]a4, HaIJIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK si3bIka Hayku. ComepKaTenbHO-
Meroandeckas JUHUS «DyHKIMHM M TpaduKi» TECHO IMEPEIUIETaeTcsl ¢ APYTuM JHMHUAMH y4eOHOro Kypca,
MIOCKOJIBKY B KaKOM-TO CMBICIE 3aIa€T IOCIENOBATENBHOCTh H3ydEHHs MaTepuana. M3ydeHne CTEneHHOM,
MTOKa3aTeNbHON, JTOrapu(MUIECKON  TPUTOHOMETPHUIECKIX (PYHKITHI, UX CBOMCTB U TPaHKOB, UCTIOIH30BAHNE
GyHKUME U1 pelieHus 3aJad U3 OPYruX Y4YeOHBIX NPEIMETOB U pPeaJbHOM JKM3HM TECHO CBSI3aHO KaK C
MaTeMaTHYECKHM aHAJIM30M, TaK M C PELICHWEM YpaBHEHHH M HepaBeHCTB. IIpu sTom Oonblioe BHUMaHUE
yaensercs (OpMHUPOBAHUIO YMEHHUS BBIpakaTh (HOpPMyJIaMH 3aBHCHMOCTH MEXAY Pa3lIUYHBIMU BETMUYMHAMH,
HCCIIel0BaTh NOMy4YeHHble (DYHKUMH, CTPOMTH MX Ipaduku. MaTepuan coxepKaTelbHOW JMHUM HalleJIeH Ha
pa3BUTHE YMEHUH U HABBIKOB, MO3BOJISIFOIIMX BBIPA’KaTh 3aBUCUMOCTH MEKIY BEIMUYMHAMHU B Pa3IMYHON opme:
aHAIMTUYECKOH, rpaduyeckoii u cnoBecHo. M3yueHne MaTeprana crmocoOCTBYeT Pa3BUTHIO AlTOPUTMUAYECKOTO
MBILICHHUS, CIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AIUH, UCIIOIb30BaHUIO aHaoruid. ConepiarenbHast JMHUS
«Havayia MaTeMaTHYECKOr0 aHaIKM3a» MO3BOMISET CYIECTBEHHO PACHIMPUTH KPYr KaK MATEMaTHYECKUX, TaK U
MPUKIAIHBIX 33724, JOCTYIHBIX O0YyYaIOIIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTb MCCIIEAOBATh U CTPOUTD
rpa¢uku GYHKIUHA, ONpenensTb UX HauOONbIIMEe W HAaMMEHbBIINE 3HAYEHUS, BBIYUCIATH IUIOMAAU (QUTyp U
00BEMBI TEJ, HAaXOAUTb CKOPOCTHM M YyCKOpeHHs mpoueccoB. ConepikaTenbHasl JMHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHSI MATEMATHYECKUX MOZENIEH peaIbHbIX CUTYallMi, HAXOXKACHUS HAMITYUIIErO peIeHus
B MPUKIIAJHBIX, B TOM YHCJE COLUAIBHO-3KOHOMHUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHajM3a CIOCOOCTBYET PpAa3BHTHIO a0CTPaKTHOroO, (OpPMajbHO-JOTMYECKOr0 M KPEaTMBHOTO MBIILICHUS,
(OpMHPOBAaHMIO YMEHHMH pAaclo3HaBaTh NMPOSBICHHUS 3aKOHOB MAaTEMaTHKH B HAyKe, TEXHUKE M HCKYCCTBE.
OO6yyaromuecs y3HaIOT O BBIIAIOMIMXCS PE3YNbTaTax, MOMyYEHHBIX B XOA€ Pa3BUTH MaTEMaTHUKU KakK HayKu, U
nx aBropax. ConepxkaTenbHO-METOANYECKas JINHUA « MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBALIEHA AJIEMEHTaM
TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHbIE IIPEACTaBIEHHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTHKH W IpeAIaraloT Haubojee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIOMMUI BCe pa3/ienbl MaTEMaTHKH U €€
NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTeMaTHYECKHE MUCLMIUIMHBI B €OUHOE ILenoe. BaxHo 1aTh
BO3MOXKHOCTh 00y4YarolmieMycss MOHUMaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMaTUKd |
UCTIOJIB30BaTh €ro AJIsl BBIpaKEHHsI CBOMX MbIcieil. B yueOHOM Kypce «Anredpa W Hadana MaTeMaTHYECKOTO
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aHaJIN3a)» MPUCYTCTBYIOT TAKXKE OCHOBBI MATEMATHUECKOI'0 MOICIMPOBaHUsI, KOTOPBIE TPU3BaHbI CHOPMHUPOBATD
HABBIKH [TOCTPOEHUS MOZIesIel peabHBIX CUTYalUi, UCCIEAOBaHMSI 3TUX MOJIENIEH ¢ TOMOILBIO alapara anreOpbl
Y MaTEeMaTUYECKOro aHaju3a W WHTEPIpETalMy MOJTYUYEHHBIX Pe3yabTaTOB. 3aJaHus BKIIOYEHBI B KaXKJbIA U3
pas3denoB MpOrpaMMbl, MOCKOJIBKY BECh MaTephasl y4yeOHOro Kypca LIMPOKO HMCIIONB3YeTCs ISl PelICHUs
OpUKIamHBIX 3afgad. [lpu pemeHMHM peanbHBIX MPAaKTUYECKHX 3a4ad  OOydaromecs pa3BHBAIOT
HAONIOAATENbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparMpoBaThCs, MCIONB30BaTh AaHAJIOTHIO,
00001AaTh U KOHKPETU3UPOBaTh Mpodiemy. JlesTensHOCTh M0 (OPMUPOBAHHUIO HABBIKOB PELICHUS MPUKIIaIHBIX
3aad OpraHu3yercs B MpOIecce M3YUEHHs BCeX TeM yueOHOro Kypca «Anredpa M Hayalla MaTeMaTH4ecKOro
aHaJIN3ay.

OOmiee 4MCIO0 4YacoB, PEKOMEHIOBAHHBIX I M3y4YeHUs Y4eOHOro Kypca «AsireOpa W Hayajia
MaTeMaTHuyeckoro anaiamusa», — 170 gacos: B 10 kmacce — 68 uacos (2 uaca B Hemenio), B 11 kmacce —102 gaca (3
yaca B HEJICNIO).

COAEPKAHUE OBYYEHHUA B 10 KJIACCE.

Yucia U BbIYUCICHHA.

PanmonanbHbie uncna. OOBIKHOBEHHBIC U JICCSITUYHBIC JIPOOH, MIPOIECHTHI, 0CCKOHECUHBIE TEPHOMUECKUE
npoOu. ApudpMeTHYecKre ONepalui C PaldOHAIBLHBIMU YHCIIAMH, PEOOPa30BaHMS YHMCIOBBIX BBIPAKCHHIMA.
[Mpumenenue npoOeil W TMPOLEHTOB IS PEUICHHs MPHUKIAJHBIX 3a/lad M3 Pa3IMYHbIX OTpaciied 3HAHWH U
peanbHO xku3HH. [lelicTBUTeNnbHBIE uuWcha. PannoHanbHble W MppaloHabHBIE YHcia. Apudmerndyeckue
olepanuy ¢ JeHCTBUTEILHBIMU YHcIaMu. [IpuONmKkEHHBIE BBIYMCICHUS, MPaBUIa OKPYIJICHUS, MPUKUAKA H
OllGHKa pe3ynbTaTa BbluucieHud. CTeneHb ¢ nensiM  mokaszareneMm. CranmaptHas Qopma 3amucu
JICHCTBUTENILHOTO uncia. Mcnonp3oBaHUe MOAXOJsIIEH (OPMbI 3aITUCH JISHCTBUTEIBHBIX YUCEN JJIs PEIICHUS
MPAKTUIECKUX 33124 U MPEACTaBICHUS JaHHBIX. AprudMeTndeckuii KOpeHb HAaTypalbHOU cTerneHu. J{elcTBus ¢
apu(pMeTHIecKuMi KOpHSAMH HaTypaibHOW crerneHdn. CHHYC, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHHs M HEPABEHCTBA.

ToxnecTBa u TOXIECTBeHHBIE TIpeoOpa3oBanus. [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH.
OcHOBHBIE TpUTOHOMETpUYeckue GOpMYNbl. YpaBHEHHE, KOpEHb YypaBHeHHs. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeToq WHTepBasioB. PemieHne menplx W APOOHO-PAllMOHATBHBIX YpaBHEHHUH W HEPaBEHCTB.
Pemiennie uppalMoHaIbHBIX YpaBHEHUW W HEPABEHCTB. PellleHWe TPUTOHOMETPUYECKUX YpPaBHEHUH.
[IpumeHenue ypaBHEeHUH W HEPABEHCTB K PEIICHHWIO MAaTEMAaTHUECKUX 3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 00JacTei
HAyKHU U peaibHOM JKU3HU.

DyHKUMU U rpadukn.

Oyukiys, crmocoObl 3amanus GyHkiud. 'paduk (yHkiuu. B3anMHo oOpatHbie (QyHkuud. OO01acTh
OIpeNneNeHUs U MHOXECTBO 3HaueHui (pynkiuu. Hymu ¢yHkuun. TIpoMexyTkd 3HaKONMOCTOSTHCTBA. YETHBIC U
HeuétHbie (QyHKIMU. CTeneHHas (YHKOWS ¢ HATypalbHBIM W IENbIM ToKazareneM. EE cBoiicTBa u rpaduk.
CeoiictBa W TpadmK KOpHS N-OHf CTEICHH. TpuroHoMerpuueckasi OKpPYKHOCTb, OIpeneiIcHue
TPUTOHOMETPUIECKUX (YHKIIMHA YHCIOBOTO apryMeHTa.

Hayana maTemMaTH4ecKOro aHajIu3a.

[locnemoBaTensHOCTH, CHOCOOBI 3aJaHUs TMOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE MOCIEN0BATENFHOCTH.
Apudmerndeckass U T€OMeTpHUEcKas IMPOrpeccur. becKoHEYHO yOBIBaloIIasi reoMeTprudecKasl MPOTrpeccus..
Cymma OeckoHEYHO yOBIBalomeld TeoMeTpudeckod mporpeccnn. @opMyna CIOXKHBIX — IPOIEHTOB.
Hcnonp3oBaHue mporpeccuu UTsl pelieH s peanbHbIX 3a7ad IPUKIaJHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA.

MHoxecTBO, onepauuu Haj MHoxKecTBaMu. [uarpammel Oiinepa—Benna. IIpumeHeHue TeopeTHKo-
MHO)KECTBEHHOTO afmapara JUisi ONUCAHHUS PEaNbHBIX MPOIECCOB W SBICHUH, MPHU PEIICHUU 3alad U3 APYTHX
y4eOHbIX penMeToB. Ompenenenue, TeopemMa, CIeICTBUE, T0Ka3aTeIhCTBO.

COJAEPKAHUE OBYYEHMUHA B 11 KJIACCE.

Yucaa u BbIYUCTCHUS.

Harypanbapie u nensie uucna. llpuzHaku genumoctd 1enbix uducell. CTENeHb € PalydOHAIBLHBIM
nokazateneM. CBoiictBa crerenu. Jlorapudm uucna. JlecsTuaHbie M HATYpaIbHBIE TOTaPU(DMEIL.

YpaBHeHHS 1 HEPABEHCTBA.

[IpeoOpazoBanue BhIpakeHU, cofepxamux Jorapudmel. [IpeoOpasoBaHne BeIpaXKeHUH, COMEpIKAIIIX
CTETIEHW C palloOHAIBHBIM TIOKazareneM. [lpuMepsl TPUTOHOMETpHUYECKHX HepaBeHCTB. IlokazaTenmbHbIE
ypaBHEHUs M HepaBeHCTBa. Jlorapudmuueckne ypaBHeHUS u HepaBeHCTBa. CHCTEMBl JTHHEHHBIX YpPaBHEHUH.
Pemenne mnpuknamHeIX 3aJad ¢ MOMOIIBIO CHUCTEMBI JMHEWHBIX ypaBHEHUH. CHCTEMBI M COBOKYITHOCTH
palMoHANbHBIX ypaBHEHHH M HepaBeHCTB. lIpuMeHeHHe ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PELICHMIO
MaTeMaTHUYECKHX 33/1a4 U 33124 U3 PAa3IMYHBIX 00J1acTel HAYKH U PEeaIbHON JKU3HU.

dyHkuuu u rpagukm.

Oyuakuusa. [lepuognueckne ¢ynkuuu. IIpoMexxyTku MOHOTOHHOCTHM (YHKUHMH. MaKCUMyMBI U
MUHUMYMBI QyHKIMH. HanGonpliee n HauMeHbllee 3HadeHne QyHKIUN Ha IPOMeXyTKe. TpUroHOMEeTpHYecKue
¢byHKIMY, X cBoiicTBa M rpaduku. [lokazarenbHast u norapudmuueckas (QYHKIIUH, WX CBOWCTBA U rpadukw.
HcnonpzoBanue rpapukoB GpyHKIMA 15 pelieHns YpaBHEHUH U TMHEHHBIX cucTeM. Mcnons3oBanue rpadukos
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(GyHKUME A7 MccIeaoBaHusl IPOLECCOB M 3aBUCHMOCTEH, KOTOPbIE BOSHUKAIOT NPU PEHICHUH 33134 U3 APYTUX
y4eOHBIX MPEAMETOB U PEANbHON JKU3HHU.

Hauana maTemaTu4eckoro anajiusa.

HenpepriBabie ¢yHkuun. Meronq WHTEpBAJOB Ui pEIICHUS HEpaBEHCTB. [Ipon3BoiHas (GYHKIHH.
I'eomerpuuecknit U Qusnyeckuii cMmpicn npousBonHoW. IlpomsBomHble 3nmeMeHTapHBIX (QyHKUHUH. Dopmybl
HAXOXXICHUS TPOU3BOAHONW CYyMMBI, HpOM3BeleHUS W 4YacTHOro (ynkumid. [lpumeHeHme NpPOM3BOAHON K
UCCIIeIOBaHNI0 (PYHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHue HanOONbIIEro M HaMMEHBILIETO
3Ha4eHUs (QYHKOMH Ha oOTpe3ke. [IprMeHeHWe MPOWM3BOMHON /Jsl HAaXOXKICHUS HAWJIY4YLIEro pElIeHHsS B
MPUKIAIHBIX 3aJadax, JIs ONpeleNieHHuss CKOPOCTH Tpollecca, 3aJaHHOro (QOpMyNIod HIH TpaduKoM.
[lepBooOpa3znas. Tabnuia neproodpasHbix. IHTErpa, ero reoMeTpuieckuii 1 GU3NIeCKuil CMBICI. Brraucienue
uHTerpana no ¢popmyne Hetorona—Jlelionuna.

[Inanupyemblie mnpeaMeTHBIE Pe3yJabTAaThl OCBOEHHSI Ppadoyeld NMporpaMMbl y4eOHOro Kypca
«AJiredpa 1 HaYaJIa MaTEeMAaTHYECKOr0 AaHAIU32» HA YPOBHE CpeHEro o0uiero oopasoBanus.

[IpeameTHbIe pe3ynbTaThl IO OTASIBFHBIM TeMaM yueOHOro Kypca «Anredpa U Hayasla MaTeMaTHIECKOTO
ananmm3a». K konmy 10 knacca oOyuaromuiicst HayquTcs:

Yucna u eviyucienus: ONEPUPOBATH TMOHSATHAMH: pAIMOHAJIbHOE W JCHCTBHTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATHYHAS JPOOb, IPOLIEHTHI; BHIMOIHATh apU(PMETHUECKIE OMEPAllUH C PATUOHAILHBIMU
JeWCTBUTEILHBIMH YUCIAMU; BBITIOHATH TPUOTHKEHHBIE BEIYUCICHNUS, UCTIONB3YS TIPABUIIA OKPYTIICHHSI, IeNaTh
MPUKHIKY W OIEHKY pe3yJbTaTa BBIYMCICHWH; ONEepUpOBaTh TMOHSATHUSMH: CTEIEHb C IIEIBIM ITOKa3aTeleM,
craHjapTHas (Qopma 3amucH JISWCTBUTENBHOI'O YHWCIA, KOPEHb HATypalbHOM CTENEeHH, WCIONb30BaTh
MOIXOAIIYI0 (OpMy 3alKCH JICHCTBUTEIBHBIX YHCEN JJIsl PelleHHUs MPaKTUYEeCKUX 3ajiad M IMpeACTaBICHHS
JIAHHBIX; ONEPHPOBATh MOHSATHAMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YTIjla, MCHOJIB30BaTh 3aIUCh
MPOU3BOJIIBHOTO yIJIa Yepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

VYpaenenus u nepagencmea: onepupoBaTh MOHSTHIMHU: TOXKIECCTBO, YpaBHEHHE, HEPABEHCTBO, IENOE,
palMoHaIbHOE, UPPALMOHAILHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE YpaBHEHHWE, BBITIONHATH
npeoOdpa3oBaHHs TPUTOHOMETPUYECKUX BBIPAKEHHN M PElIaTh TPUTOHOMETPUYECKHE ypaBHEHUS; BBITIONHSATH
npeoOpa3oBaHMs IENbIX, PAIIMOHAIBHBIX U UPPAIMOHAILHBIX BBIPAXKEHUH W PElIaTh OCHOBHBIC THIIBI IENBIX,
palMoOHAIBHBIX M WPPAIlMOHAIBHBIX ypPaBHEHWH W HEPAaBEHCTB; NMPHUMEHSATh YPABHEHWS M HEPaBEHCTBA IS
pelieHusl MaTeMaTHYeCKUX 3ajad W 3a7lad U3 Pa3InIHbIX o0JacTell HAyKW W pPeajbHON KU3HH;, MOAEITHPOBATH
peanbHbIe CUTYaIlMU Ha S3BIKE anreOphl, COCTABISATh BRIPAKEHHUS, YPaBHEHHU s, HEPABEHCTBA 10 YCIIOBHUIO 3a/1a4H,
HCCIIEIOBATh ITOCTPOSHHBIE MOJIENN C MCIIONIF30BAaHMEM aIlllapaTa aire0pol.

Dyukyuu u epaguxy; ONEPUPOBATH IOHATUAMU: (DYHKIHUSA, CIIOCOOBI 3amaHus (YHKIHH, O00JaCTh
OIpe/IeTICHNs] U MHOXKECTBO 3HAYCHUH (DYHKIUH, TpaduK GYHKIHH, B3aKMHO 00paTHBIE (PYHKIIMU; OEpUPOBAThH
MOHSATHSIMH: YETHOCTh U HEYETHOCTD (DYHKIIUHU, HYJU (QYHKIMH, TIPOMEKYTKHA 3HAKOIIOCTOSTHCTBA; HCIIOIB30BaTh
rpaduku QyHKIWIH IS peleHns ypaBHEHH; CTPOUTh U YNTaTh rpaduKy TMHEHHON (YHKINH, KBAAPATHIHON
(hyHKIMH, cTeneHHON (PYHKIUU C TEeNbIM MoKa3aTeleM; HCIOIb30BaTh Tpaduku (GYHKIUN U MCCIEeAOBaHUS
TIPOIIECCOB U 3aBUCUMOCTEN MPH PEIIeHUH 3a7a4 U3 APYTUX YIEOHBIX MPEAMETOB U PEalbHON KU3HH, BRIPAXKATh
(hopMynamMu 3aBUCUMOCTH MEXITY BETHIMHAMU.

Hauana mamemamuueckoeo ananu3za: onepupoBaTh MOHATHUSIME: TIOCIEIOBATEIBHOCTD, apr(pMeTHIecKas
W TeoMeTprhyecKas MPOrPECCHH; OIEPHpPOBATh MOHATHUSAMHU: OECKOHEYHO YyOBIBAIOIIas TeOMETpHYEcKas
Tporpeccusi, cymMMa OeCKOHEUHO YyOBIBAOIIell TeOMEeTPUYEeCKO MPOrpeccHd; 3aJaBaTh ITOCIEAOBATEIEHOCTH
Pa3TUYHBIMH CIIOCO0AMU; UCIIOIB30BATh CBOWCTBA ITOCIIEIOBATENFHOCTEH 1 IPOrPeCCH TSl PEIIeHUs peaTbHBIX
3a/1a4 MPUKIaTHOTO XapaKTepa.

MHnooicecmea u  jnoeuka: OIEPUPOBATH TOHATHUSMHU: MHOXECTBO, OIEpPAallMd HAJ MHOXECTBAMU;
WCIIONB30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapaTr Jjs OMUCAaHUS PEajbHBIX IPOIECCOB W SBICHHUH, IMPH
pelIeHu 331249 U3 APYTuX yueOHBIX MPEeIMETOB; ONEPUPOBATh MOHATHSIMU: ONpENeIeHne, TeopeMa, CIeICTBHIE,
JIOKa3aTeIbCTBO.

[IpenMeTHBIE pe3ynbTaThI MO OTMENBFHBIM TEMaM YIeOHOT0 Kypca «AJredpa 1 Hadaia MaTeMaTHIeCKOTro
anamm3ay. K xonity 11 kmacca oOy4arommiicss HayquTCs:

Yucna u blyucienus. OMEPUPOBATH MOHATHIME: HATYypabHOE, IENI0€ YHCII0, UCTIONh30BATh MTPH3HAKU
JETUMOCTH TIENBIX YHCEN, Pa3IoKEHHWE YUCIIa Ha TPOCThle MHOXXHUTENH JUIsl PEIIeHHs 3a]1ad; OIepHpOBaTh
TIOHSITHEM: CTEIIeHb C palliOHAIBHBIM MTOKa3aTeIeM; OIEpPUPOBATh MTOHITUAMU: JOrapru(M YHCia, JeCITUIHEIE U
HaTypaJbHbIE JOrapu(MBbL.

Ypasuenuss u Hepasencmea: TIPUMEHSTH CBOMCTBA CTeNEHW s TpeoOpa3oBaHUS BBIPAXKEHUN,
OIIEpUPOBATh MOHATUSAMH: MIOKa3aTeJIbHOE YPaBHEHNE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITHI IOKA3aTENbHBIX
yYpaBHEHUH M HEPABEHCTB; BBINOJIHATH NMPeoOpa3oBaHMs BBHIPAKEHHUN, COAEPKAIIMX JIOraprU(MBbl, OEepUpOBaTh
MOHATHSMU: JIOTapUPMHUYECKOE YpaBHEHHE W HEPaBEHCTBO, pellaTb OCHOBHBIE THIIBI JIOTApUPMUUYECKUX
ypaBHEHUH M HEPABEHCTB; HAXOAWTH PELICHUS MPOCTEHIINX TPUTOHOMETPHUYECKUX HEPaBEHCTB; ONEPHUPOBAThH
MOHATHSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€ pelleHue, UCIONb30BaTh CUCTEMY JIMHEWHBIX yPaBHEHUH IS
pelIeHNs] MPAKTUYECKUX 3a/a4; HAXOIUTh PEIIeHHs MPOCTEHIINX CHCTEM M COBOKYIHOCTEH pallMOHAILHBIX
ypaBHEHUH W HEPaBEHCTB; MOJEIHPOBATH PEANIbHBIC CUTYallMH Ha sI3bIKE anreOpbl, COCTABISTH BHIPA’KEHMS,
ypaBHEHUS!, HEPABEHCTBA M CUCTEMBI 10 YCIIOBHUIO 3a/1a4H, HCCIIEAOBATh IIOCTPOCHHBIE MOJIENH C UCTIONB30BAHUEM
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anmapara anreophl.

Qynxyuu u epaguxu. oNepupoBaTh NOHATHAMU: IEpUOIUIEcKas QyHKINS, MPOMEKYTKA MOHOTOHHOCTH
(YHKUIWHU, TOUKH SKCTpeMyma (QYHKIHMH, HauOojblllee U HauMeHbIIee 3HA4YeHHs] (YHKIUH Ha MPOMEXYTKE,
UCTIONB30BaTh MX ISl MCCIENOBaHUs (YHKUWH, 3aJaHHOW TpadUKOM; ONEpUPOBATH TMOHATHUSMH: TPadUKH
MOKa3aTebHON, JOrapu(MUUYECKOH M TPUTOHOMETPHYECKHX (QYHKIHMH, H300pa’kaTh MX Ha KOOPAWHATHOH
IUTOCKOCTH U UCHONB30BaTh IS PELICHUS] yPaBHEHUI U HEpaBEHCTB; N300paxaTh Ha KOOPAWHATHON MIIOCKOCTH
rpadMKi TMHEWHBIX YpaBHEHHI U MCTIOJIB30BATD UX JUISI PELICHUS] CHCTEMBI JINHEHHBIX YPaBHEHUI; HCIIOIb30BATh
rpaduku GyHKIMA AT HCCIeIOBAHMUS MPOLIECCOB M 3aBUCMOCTEH M3 IPYTUX YYEOHBIX AUCIUILUIMH.

Hauana mamemamuueckozo ananu3za: ONepupoBaTh NOHITUSAMU: HENIPEpbIBHAS (YHKIMS, IPOU3BOIHAS
(YHKIWH, UCTIONB30BATh T€OMETPUUYECKUN B (PUIUUECKHUI CMBICT MTPOU3BOAHON IJISl PELICHUS 3a/1a4; HAXOAUTh
MPOU3BOJIHBIC AIIEMEHTAPHBIX (YHKINN, BEIYUCISTH TPOU3BOAHBIE CYMMBI, TPOM3BEACHHSI, YACTHOTO (DYHKIIUH;
WCTIOJIb30BaTh TPOU3BOMHYIO U HCCIEAOBAaHHUS (QYHKIMM HAa MOHOTOHHOCTb M OKCTPEMYMBI, IPUMEHSTDH
pe3ybTaThl HUCCICAOBAHUS K IOCTPOCHUIO TpadUKOB; HCIOIB30BATh MPOM3BOAHYIO [UIS HAXOKICHUS
HAMITYYIIero pelieHUs] B MPHUKIAJHBIX, B TOM YHWCIE COLMATBHO-DKOHOMHYECKUX, 3a/Jayax; OIepUpPOBaThH
MOHSATHAMH: TIepBOOOpa3Hass W HMHTErpaj, MOHUMATh TeOMETPHYECKHH W (U3MUECKUH CMBICIT HHTErpana;
HAXOJIUTH MEPBOOOpa3HbIE AIEMEHTAPHBIX (YHKIUH, BEIYUCIATh MHTErpas 1o Gopmyne Hetotona—JleliOnnma;
pemarh NpuKIaIHbIe 3a/1a9u, B TOM YHCIIE COIUALHO-9KOHOMUYECKOTO U (PU3NUECKOT0 XapaKTepa, CPeACTBAMHU
MaTeMaTHYEeCKOr0 aHaJIN3a.

PABOYASI MIPOI'PAMMA YYEBHOTI'O KYPCA «'EOMETPHSI».

MNOACHUTEJIBHASA 3ATTMCKA.

BaxxHocTh y4yeOHOro Kypca TeOMETpUM HA YpPOBHE CpegHero oomero oOpa3oBaHHs 00yCIIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX M TPEIMETHBIX Ppe3yJbTaToB OOYYCHHS TEOMETPHH B
HaTpaBJICHUH JHMYHOCTHOIO pPa3BUTHA OOydaromwxcs, (GopMHUpOoBaHHsS (YHKIIMOHAIBHOW MaTeMaTHUYECKOM
IPaMOTHOCTH, U3y4YCHUS IPYTUX yueOHBIX TUCIUIUIMH. Pa3BuTie y 00ydaromuxcst IpaBIbHBIX MTPEICTaBICHHUHA
O CYIIHOCTH ¥ MPOMCXOXKJICHUH TEOMETPHUYECKHX aOCTpakIvii, COOTHOIIEHHH PEATBHOTO0 W HJIEabHOTrO,
XapakTepe OTPaKEHHsI MaTeMaTUYeCKONH HAYKOW SIBJICHHH W MPOIIECCOB PEANBHOI0 MUPA, MECTE TEOMETPHH B
CHCTEeME HayK ¥ POJId MaTeMaTHYECKOrO MOJCIHPOBAHUS B HAYYHOM ITO3HAHHWU W B MPAKTHKE CIOCOOCTBYET
(OpPMHUPOBAHHUIO HAYYHOIO MHPOBO33PEHHS OOYYArONIMXCS, a TAK)Ke KadeCTB MBIIUICHUS, HEOOXOIUMBIX UL
aJlanTalliy B COBPEMEHHOM oO1ecTBe. ['eomeTpus sBIsIeTCS OAHUM U3 0a30BBIX IIPEAMETOB Ha YPOBHE CPEHETO
obmiero oOpa3oBaHMSA, TaK KaK 00ECIIEYNBACT BO3MOXKHOCTh M3Y4EHHs KaK TUCIHIUINH €CTECTBEHHO-HAYJHOMH
HAIpaBJIEHHOCTH, TaK U T'yMaHUTapHOH. Jlormueckoe MpIuieHue, GopMupyeMoe npu n3ydeHNH 00yIaromuMICcs
MOHATUIHBIX OCHOB TE€OMETPUM M IIOCTPOCHHUH IIETIOYKH JIOTHYECKHX YTBEPXKACHHH B XOIE pEIICHHS
TeOMETPUYECKUX 3a/1a4, YMEHNE BBIJBHIATh W ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS NPH
pelIeHNH 3a7ad eCTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH M3 Kypca ¢m3uku. OpHeHTalus deloBeKa B
MIPOCTPAHCTBE — YCIIOBHE €0 COLUAIBHOTO OBITHSA, (hOPMa OTpaKEHHSI OKPYXKAOIIEr0 MUPA, YCIOBHE YCIEITHOTO
MO3HAHUS W aKTHBHOTO IpeoOpa3oBaHMs NEHCTBUTENBHOCTH. OnepupoBaHNE MPOCTPAHCTBEHHBIMU 0OpazamMu
00BbeMHSCT pa3Hble BU/IBI yIeOHON U TPYIOBOW AEATEIBHOCTH, SBIISETCS OJXHUM U3 IMPOGECCHOHATBHO BaKHBIX
Ka4ecTB, IO3TOMY aKTyaslbHa 3a1ada (opMHpOBaHHS y OOYYAIOIIMXCSI IMPOCTPAHCTBEHHOI'O MBIIIIEHHS KaK
Pa3sHOBHIHOCTH OOpa3sHOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B IIOJITOTOBKE K IPAKTHYECKOU
JEATeTbHOCTH 110 MHOTUM HarpaBieHHsM. Llems ocBoeHms mporpammsl ydeOHOro kypca «I'eomerpusi» Ha
0a3o0BOoM ypoBHE 00ydeHHs — oO0ImIeoOpa3oBaTenbHOE W OOMIEKYIBTYPHOE pa3BUTHE OOYYAIOMIMXCS depe3
obecriedeHre BO3MOKHOCTH TPUOOPETEHHST W HCIIONB30BAHMS CHCTEMATHYECKUX T€OMETPHUYECKUX 3HAHUH U
NCHCTBUH, CHEMU(HUYHBIX TEOMETPUH, BO3MOKHOCTH YCIHEIIHOTO IPOJODKEHUS 00pa3oBaHHS IO
CIICIMATBHOCTSIM, HE CBSI3aHHBIM C TIPHKJIaTHBIM HUCIIOJIb30BAHNEM T'€OMETPUH.

[IpuopurerHpiMu 3amadamMu OocBOEHHS ydeOHOro kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10-11
KJIaccax SBISIOTCS: (POPMHUPOBAHKE MTPEACTABICHHS O TEOMETPHUHU KaK YaCTH MUPOBOH KyJIbTYPhI M OCO3HAHHE €€
B3aUMOCBSI3H C OKPY)KAIOIIUM MHPOM; (GOPMHPOBAHKE NPEACTABICHUS O MHOTOIPaHHUKAaX M TelIax BpAIICHHS
KaKk O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENAX, IO3BOJIIOIIMX ONUCHIBATH M HM3ydaThb pa3HbIe SBICHHS
OKpYy’Karomero mupa; (HOopMHUpOBaHHE YMEHHs pPAcIO3HaBaTh Ha YepTeXKaX, MOJEISIX M B pPEabHOM MHpE
MHOTOTPaHHUKH ¥ Tella BPALICHMS; OBJAJICHUE METOAaMH pEIIeHUs 3a7a4 Ha MOCTPOCHHs Ha M300pakKeHMSX
MPOCTPAHCTBEHHBIX HUTYP; POPMHUPOBAHNE YMEHHUS ONIEPUPOBATH OCHOBHBIMH HOHSTHUSMU O MHOTOI'PaHHUKAX H
TeJax BPAIICHUS M MX OCHOBHBIMH CBOMCTBAMH; OBJIQJICHHE aJTOPHUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a7ad,
(dopMupoBaHHE yMEHHS IIPOBOAWTH HECIOKHBIE JOKAa3aTeIbHBIE pACCYXKISHUS B XOJe PpeIICHHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33a]a4 C MPAKTHYECKHM COJIep)KaHUEM; Pa3BUTHE HHTEIUICKTYAIBHBIX U TBOPYECKUX
crocoOHocTel 00ydarommxcs, MO3HABATEIbHOM aKTUBHOCTH, HWCCIEAOBATENbCKUX YMEHHH, KPUTHYHOCTH
MBILUIEHUS; (POpMHUpOBaHUE (DYHKIMOHAIBHONW T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPHH: YMEHHE PacllO3HaBATh
MPOSIBJICHUS TEOMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajibHBIX JKU3HEHHBIX CHUTYalUsX U
[IPHU U3YYEHHUH JAPYTUX YUeOHBIX NMPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYJINpOBaTh
WX Ha $S3bIKE T€OMETPUH M CO3/aBaThb T€OMETPUYECKHE MOIEIH, MPHUMEHSTh OCBOCHHBIH I'€OMETPHUYECKUI
anmapar JJisl pelleHHs IPAaKTHKO-OPUEHTHPOBAHHBIX 3aJad, MHTEPIPETHPOBAThH W OLEHUBATH IOJNyYCHHBIC
PE3yIbTaTHI.

OTnUUnTENBHON 0COOEHHOCTBIO MPOrPaMMBI IO TEOMETPHUH SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPHH
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B HAuaje ero M3y4eHWs 3ajady, PellaeMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHWS, M ONPEACIEHHBIM 00pa3oM
OpraHn3oBaHHass paboTa HaJl HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIICHNS, CTUMYJIMPYET MPOTEKAHWE HMHTYUTHBHBIX IPOIICCCOB, MOTHBHUPYET K JANbHEHIIIEMY H3YyUCHHIO
npeameta. [lpeamourenne oTAAETCS HATTIAAHO-KOHCTPYKTHBHOMY METONY OOYdUEHHsI, TO €CTh TEOPETHUECKUE
3HaHUS MMEIOT B CBOCH OCHOBE HEMOCPEACTBEHHOE OTHOIICHHE K MPEAMETHO-NPAKTUYECKOH NIESTENbHOCTH.
Pa3Butue mpocTpaHCTBEHHBIX TMPEACTaBICHUH y 00y4alomuxcs B Kypce CTEPEOMETPUHU MPOBOIUTCS 3a CUET
peleHrs 3aa4 Ha CO3JaHHe IMPOCTPAaHCTBEHHBIX O0Opa3oB M 3aJad Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
obpazamu. Co3nmaHue oOpa3a MPOBOIUTCS C HMCIOIB30BAHMEM HArJISITHOCTH, a ONEPUpPOBaHUE 00pa3oM — B
YCJIOBHAX OTBJICYCHUA OT HAITIAAHOCTU, MBICJICHHOI'O M3MCHCHHUA €r0 HMCXOAHOI'O COACPIKAHUA. OCHOBHBIMU
coJiepKaTebHBIMHA JTUHUAMH yueOHoro kypca «['eomerpusi» B 10-11 xmaccax siBisitoTCs: « MHOTOTpaHHUKI,
«[IpsiMble W TUIOCKOCTH B IpocTpaHcTBe», «Tema BpalueHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY.
dopmMupoBaHUE JTOTHYECKUX YMEHUI pacrpeersieTcs Mo coJepKaTeNbHbIM JIMHUSAM H 10 TollaM 00y4eHus Ha
YpOBHE cpemHero oomiero oOpa3oBanus. CopepkaHue 0Opa3oBaHMs, COOTBETCTBYIOIICE MPEAMETHBIM
pe3yibTaTaM OCBOCHHUSI MPOrpaMMBbI 110 TEOMETPHUH, PACHpENeIEHHBIM TI0 ToJlaM O0YydYEHHsI, CTPYKTYPHUPOBAHO
TaKUM O6p330M, 1ITO6I)I OBJIaACHUE TCOMETPUUYCCKUMHU TIOHATHAMU W HABBIKAMU OCYHICCTBJIATIOCH
MOCIIE0BATENIbHO M TOCTYNATENbHO, C COOJIIOJICHHEM NPUHIIMIA MPEeMCTBEHHOCTH, YTOOBI HOBBIE 3HaHUS
BKITIOYAJIKCh B OONIYI0O CHCTEMY T€OMETPHUYECKHX MpENICTABICHUN O0OydYaroImuXcs, pacumpsisi U yrayosss e€,
00pasys MPOYHbIC MHOKECTBEHHBIE CBSI3U.

OO6111ee YKCIIO YaCoB, PEKOMEHIOBAHHBIX JUIs H3ydeHust yaeOHoro kypca «I'eomerpusi» — 102 yaca: B 10
Kiacce — 68 gacos (2 yaca B Hezmemo), B 11 kmacce — 34 waca (1 yac B Hemeno).

COJEPKXAHUE OBYUYEHMUSI B 10 KJIACCE.

IpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE.

OCHOBHBIE TOHATUSI CTEPeOMETpPHUU. ToOduKa, mpsiMasi, IUIOCKOCTh, NPOCTpaHCTBO. IloHsTHE 00
AKCUOMATHUYCCKOM ITOCTPOCHHUU CTCPCOMETPHUU. AKCHOMBI CTEPCOMETPHUHN H CJICACTBUA M3 HHX. Bzaumnoe
pacronoXeHne TPSMBIX B TMPOCTPAHCTBE: IMEPECEKAIONINECs, MapajulelibHble M CKPEIMBAIOIIUECS MPSIMBbIE.
[TapamienbHOCTE NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IapajulelbHbIE MNPSMbIE B IPOCTPAHCTBE,
mapajji€IbHOCTb TpéX MPpAMBIX, ITapaJINICIIbHOCTD HpHMOﬁ M TIOCKOCTH. YTIIBI C COHaIIpaBJICHHBIMH CTOPOHAMH,
yroll MeXIy TpSMBIMH B TpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: mapajuielbHbIe TIIOCKOCTH, CBOWCTBA
napajieNbHbIX IUIocKocTer. [IpocTeliliie MPOCTpaHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpasyap, Kyo,
napasieNienume]l, MOCTpoeHne cedeHu. [leprneHIUKYISIPHOCTh TPSIMONH W TUIOCKOCTH: TEPIECHIAUKYIISPHBIC
npsiMbIe B TPOCTPAHCTBE, TpsAMbIE MapajUlebHble H  TMEPHEHIUKYSIPHBIE K IUIOCKOCTH, TPH3HAK
MEPIEeHIUKYIAPHOCTA TPSMON M IUIOCKOCTH, TEOpeMa O MNPSAMOM MEpPHEeHAUKYJISPHOM IUIOCKOCTH. YTIIBI B
MPOCTPAHCTBE: YroJl MEXIY NPsIMOM M IJIOCKOCTbIO, ABYTPAHHBIA Yroj, JUHEHHBINA yroyl NBYTpaHHOrO yrija.
[NeprieHMUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO THIOCKOCTH, PACCTOSHUE OT MPSIMOM JIO TIOCKOCTH,
MpoeKIus (GUTYpBl Ha TUIOCKOCTh. [lepneHAnKyIsIpHOCTh TUIOCKOCTEH: MPHU3HAK TMEPIEHAUKYISIPHOCTH IBYX
m1ockocTed. Teopema o TpEX NepHeHANKYJIsIpax.

MHororpaHHHUKH.

[loHsATHE MHOrOrpaHHHMKA, OCHOBHBIC OJJIEMEHTH MHOTOTPAaHHWKA, BBIMYKJIbIE W HEBBIMYKIIbIC
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOTpaHHUKA. [Ipr3ma: N-yrojapHAas MPU3Ma, TpaHH U OCHOBAHUSI TIPU3MBI, IPSIMast
W HAKIOHHAs TpPHU3MbI, OOKOBas W TIOJHAS IOBEPXHOCTh TNpU3MBL [lapannenenunen, TpsIMOYrOJIbHBIHA
napasuieNienuIe] ¥ ero cBoiicTa. [Tupamuna: N-yronbHas MUpaMua, TPaHd U OCHOBaHHE MUPAMUJIbBI, OOKOBas U
MOJHAsT TOBEPXHOCTh MUPAMUJbI, TPABIIbHAS U yced€HHAs MUpamuja. DJEMEHThl MPU3MbI U TTHPAMHUIBL.
[IpaBHIbHBIC MHOTOIPaHHHMKH: MOHSATHE MPABUILHOIO MHOTOTPAHHWKA, MPAaBUIIbHAS MPHU3Ma M TPAaBUIIbHAS
MUpaMuia, paBUIbHAs TPEYTroJbHAs MHUpaMKIa U PaBHIILHBIN TeTpasp, KyO. [IpencTaBieHne o NpaBUITBHBIX
MHOTOTPaHHUKAX: OKTa’ap, Joxekasap u wukocadap. CedeHus mnpusMbl ¥ nupamuabl. CHMMETpUs B
MPOCTPAHCTBE: CUMMETPHSI OTHOCHTENBHO TOYKH, MPSAMOM, TNIOCKOCTH. JNEMEHThI CHMMETPHH B MUPAMHJIAX,
napasuiefiennunenax, MNPaBUIbHBIX MHOTOTPaHHUKAX. BbIYMCICHHWE JIIEMEHTOB MHOT'OIPAaHHHKOB: pEOpa,
JMaroHay, yriel [liomanbs OOKOBOW TMOBEPXHOCTH W TOJNHOW MOBEPXHOCTH MPSAMON MPHU3MBI, TLUIONIA]b
OCHOBaHHUi1, TeopeMa 0 6OKOBOM MOBEPXHOCTH MPAMOH Mpu3MbL. [Tnomaas 60K0BOI MOBEPXHOCTH U MTOBEPXHOCTH
MPAaBUJIBHOW MHUPAMHUJIBI, TEOPEMa O TUIOMAAN ycedEHHOoN mupamupl. [loHstre 06 00bEMe. OO0BEM mHpaMuIb,
npu3Mbl. [TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIIGHHS MEXKIY IJIOMAISIMUA IMOBEPXHOCTEH, 00bEMaMu
HOOOOHBIX TEN.

COAEPKAHUE OBYYEHUA B 11 KJIACCE.

Tena BpameHus.

LunuHapryeckasl MOBEPXHOCTh, 00pa3yIONIHMe IMIMHAPUYECKON TTOBEPXHOCTH, OCh LMIJIMHIPUYECKON
noBepxHOCTU. L{nnmHap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTH, 00Pa3yIoIIasi U OCh, IIIOMIAAb OOKOBOM M MOJHON
noBepxHoCTH. KoHHYecKas MOBEpXHOCTh, 00pa3yIoIe KOHNIECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKON
noBepxHocTH. KoHyc: ocHOBaHME M BeplinMHa, 00pa3ykomias U 0Ch, IO b OOKOBOW M IOJHOH MTOBEPXHOCTH.
VYceu€HHBIN KOHYC: 00pa3yrole U BHICOTa, OCHOBaHHs U OOKOBasi moBepxHOCTh. Cdepa U map: LeHTp, paauyc,
JMaMeTp, IUIOMIAAb IoBepXHOCTH cdeprl. B3ammHoe pacnonoxenue cdepbl M IUIOCKOCTH, KacaTelbHas
IUIOCKOCTh K cdepe, miomans chepsl. M300pakeHne Ten BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka IMIMHApA U
koHyca. KoMOMHAIMK Ten BpaIeHUS] U MHOTOTPaHHMKOB. MHOTOIpaHHHK, OMHMCAHHBIH OKOJ0 chepsl, chepa,
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BIIMCaHHAsl B MHOTOTPaHHMK, WU Teno BpameHus. llonsatue o6 oObéme. OCHOBHBIE CBOWCTBA O0OBEMOB Tell.
Teopema 06 00bEMe NPSIMOYTONBHOrO NMapaienenunena u cieacTsus us He€. O6béM nuaMHApa, konyca. O0bEM
mapa u wiomaab cdepsl. [lonoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY MIIOLIAIMHA OBEPXHOCTEH,
o0béMamu mogoOHBIX Ten. CedeHus HMIMHApa (MapajuIeIbHO W TEPIEHIUKYISIPHO OCH), CEUEHHs KOHyca
(mapaJenbHOE OCHOBAHHIO U IIPOXO/sIIee Yepe3 BEpIINHY), CEUeHHs IIapa.

BekTopbl H KOOPAMHATHI B NPOCTPAHCTBeE.

Bekrop Ha mnockoctu U B mpocTtpaHcTBe. CloXKeHNE U BEIUMTAHWE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
yucno. Pasnoxenue BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BekTopaM. [IpaBuitio napannenenunena. Pemenne 3anay,
CBA3aHHBIX C IIPUMCHCHUCM IIPABUJI ILCI\/'ICTBI/II\/'I C BCKTOpaMu. HpﬂMOYTOJH)Haﬂ CUCTEMa KOOpAHMHAT B
npocrpancTse. Koopaunatel Bekropa. IlpocTelinue 3aaun B KoopAuHaTaxX. Yol Mexay Bekropamu. CkasipHoe
MIPOM3BEJICHNE BEKTOPOB. BbluMcieHHe YIiioB MeXIy NPSAMBIMH M IUIOCKOCTSIMH. KoOpAMHaTHO-BEKTOPHBIM
METO/JI TIPY PEIIEHNN T€OMETPHUYECKUX 3aau.

IInanupyemble npeaMeTHbIE Pe3yJabTaThl OCBOeHHsI padodeil mporpaMMsbl y4eOHOro Kypca
«I'eomeTpus» Ha 6a30BOM ypOBHE Ha YPOBHE CpeHEr0 00IIero o0pa3oBaHus OpUEHTUPOBAHBI HA JOCTHIKEHUE
YPOBHHA MaTeMaTUYeCKOH T'paMOTHOCTH, HGO6XOI{I/IMOFO AJId yCIICHIHOI'O pC€UICHUA 3a71a4 B peanLHoﬁ KU3HHU U
CO3/1aHHE YCIOBUII JUIs UX OOIIEKYJIbTYPHOTO Pa3BUTHSL.

[IpeamerHble pe3ynbTaThl MO OTIENBHBIM TeMaM yueOHoro kypca «['eomerpus». K konmy 10 kmacca
o0y4arouiicss Hay4InuTCsL:

OICpUPOBATH IMMOHATUAMMU: TOYKA, IIPpsAMasi, IMJIOCKOCThb, IPUMCHATE aKCUOMBI CTCPCOMETPUUN U CIICACTBUA
u3 HHUX npu pPEeHICHNU TCOMETPUICCKUX 3aJga4, OncprupoBaTh IIOHATHUSAMMU: MnapajieIbHOCTb n
NEPINECHAUKYIIAPHOCTL MPAMBIX U HHOCKOCTGP'I; KHaCCI/I(i)I/IHI/IpOBaTI) B3aUMHOC PpPacCIlOJIOKCHUE MPSAMBIX U
IJTOCKOCTEH B TIPOCTPAHCTBE, ONEPUPOBATH MOHSTHIMHE: IBYTPAHHBIN YTON, TPaHW ABYTPAHHOIO yIiia, pedpo
JIBYTPAHHOTO yTja, JUHEHHBIA yroj IBYTPaHHOIO yTIia, TpaaycHas Mepa OBYTPAaHHOTO YIJia; OIEPHpPOBATH
MMOHATHUAMHA: MHOI'OI'PaHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ MHOTI'OI'paHHUK, J3JIEMCHTBI MHOI'OI'paHHHKA,
HpaBI/IHBHBIfI MHOI'OIr'paHHUK; pacClio3dHaBaTb OCHOBHBLIE BHAblI MHOI'OI'PAaHHUKOB (HI/IpaMI/IJIa, mpusma,
MPSIMOYTOJIBHBIN  TIapaJuieNenures, Ky0);KiIaccUpHUIMPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS IS
KJIaCCI/I(i)I/IKaHI/II/I (BBIHYKHBIC U HCEBBINIYKJIBIEC MHOTI'OIpaHHUKH, IIPABUJIBHBIC MHOI'OI'PAHHHUKH, IHIPAMBIC H
HAKJIOHHBIE IIPU3MbI, IapaJljIeieHIUIebl);0lepUpOBaTh MOHATHSIMHU: CEKyLas IUIOCKOCTb, CEUYEHUE
MHOTOTPAaHHUKOB; OOBSICHATH NPUHLUIBI IOCTPOCHUSI CEUEHUI, UCIONb3Ysl METOH CIIEJOB; CTPOUTH CEUEHUs
MHOT'OTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) INIOCKHUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; pelliaTh 3a/la4ui Ha HaXOXAECHUE F€OMETPUYECKUX BEIHUYHUH 110 00pa3LiaM UiIH
aJIrOpUTMaM, IPUMEHSISI U3BECTHBIE aHATUTUYIECKUE METO/IbI P PELIEHUH CTAHAAPTHBIX MaTEMaTHUYECKUX 33124
Ha BBIYUCIICHUE PACCTOSIHUN MEXIY OBYMs TOYKaMH, OT TOYKU JIO MPSIMOM, OT TOYKU [0 MJIOCKOCTH, MEXIY
CKpEIIMBAOLIMMUCS TPSAMBIMH; pelllaTh 3aJa4ld Ha HAXOXKJICHHE E€OMETPUYECKUX BEIMYUH IO 0o0paslaM MM
aIrOpUTMaM, IPUMEHSISI U3BECTHBIE AHATUTUIECKUE METO/IBI P PELICHUH CTAHAAPTHBIX MATEMaTHYECKUX 33124
Ha BBIUMCIICHHE YIJIOB MEXKIY CKPEIIMBAIOLUIMMUCS MPSIMBIMH, MEXAY IpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB; BBIYMCIATH OOBEMBI U IUIOLIAIM TIOBEPXHOCTEH MHOIOTPAaHHUKOB (IIPU3Ma,
UpaMuzaa) ¢ IpUMeHeHHEeM (popMyI1, BBIYMCIIATH COOTHOIICHHUS MEXIY IUIOIIAAsIMHU OBEPXHOCTEH, 00bEMaMu
OJOOHBIX MHOTOTPAaHHHUKOB; OIEPUPOBATH MOHATHSIMHU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTb
CHUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYpBI; U3BJIEKATh, IPEOOPA30BBIBATE U MHTEPIPETHPOBATH
nHGOPMAIIUIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTypax, MPEACTABICHHYI0 HAa YEPTEXaX M PUCYHKAX;
MPUMEHSTh TeoMeTpruecKue (aKThl AJISI PELICHUs CTEPEOMETPUUYECKUX 3allad, MPEAroNarariiuX HECKOIbKO
LIaroB PELICHMs, €CIHM YCJIOBHUS NMPUMEHEHUS 3aJaHbl B SBHOW (OpMeE; MPUMEHSITh MPOCTEHIIe MPOrpaMMHbIE
CPEACTBa M 3JIEKTPOHHO-KOMMYHHUKALMOHHbBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3alad; MPUBOIUTH
IpUMEphl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOAE M KHU3HM, PACIIO3HABATH HPOSIBICHHE 3aKOHOB
IE€OMETPUH B MCKYCCTBE; IPUMEHATH [TOJy4YCHHBIC 3HAHUS HA MPAKTUKE: aHAIN3UPOBATh peajibHbIE CUTYAIlUH
MPUMEHSTh U3yYCHHBIE TIOHATHS B IPOLIECCE MTOUCKA PELICHUS] MaTeMaTH4ECKH ¢(hOpMYIMPOBAHHON HPOOIIEMBI,
MOJEIHMPOBATh pealibHbIE CUTyallUd Ha S3bIKE TE€OMETPHH, HCCIEIOBaTh IIOCTPOCHHBIE MOJAEIU C
HCTOJIb30BAaHUEM T'E€OMETPHUYECKHX IOHATUH M TEOpeM, ammapara aiareOpbl, pelmaTh NPaKkTHYECKUue 3aaadu,
CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPHUYECKUX BETUUNH.

[IpeamerHble pe3ynpTaThl MO OTAENBHBIM TeMaM yueOHoro kypca «I'eomerpusi». K konmy 11 kmacca
00y4JaroLuicss Hay4InuTCs:

OllEpUPOBATh  NOHATHAMHU:  LIIMHAPHYECKAs  IOBEPXHOCTh,  OOpasymolmue  LUIMHAPHYECKOH
MOBEPXHOCTH, LIIMHAP, KOHHMYECKas IOBEPXHOCTb, O0Opasyloliue KOHWYECKOW IOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTD; PaCcIIO3HABATh Tela BpalleHus! (IMIUHAP, KOHYC, cepa U map);00bICHITh CIIOCOObI
MOJTyYEHHs Tl BpallleHUs; KIacCHPUUIUPOBATh B3aMMHOE PACIIOIOKEHUE Cepbl U IIIOCKOCTH; ONEpUpOBaTh
MOHSTHAMH: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAHME IIAPOBOTO
CJI0f1, BBICOTA LIAPOBOIO CJIOSA, IIIAPOBON CEKTOP; BHIYMCIATH OOBEMBI U MJIOMAAN TOBEPXHOCTEH Te BpalleHus,
TFEOMETPUYECKUX TeJ C IpUMEHEHHEM (OPMYIT; OIEpUPOBATH MOHATUSIMUA: MHOITOIPaHHUK, BIIMCAHHBIN B chepy
U ONMCaHHBII OKOIO ceprl, cepa, BMcaHHAS B MHOTOTPAHHUK HIIH TEJIO BPAIIECHHS, BEIYUCIISTH COOTHOIICHUS
MEXKAY IJIOMAJsIMA TOBEPXHOCTEH U 00bEMaMK OAOOHBIX Tel; M300pakaTh U3ydaeMble PUTYPBl OT PYKH H C
MPUMEHEHHEM MPOCTHIX YEPTEKHBIX WHCTPYMEHTOB; BBIIIONHATEH (BBIHOCHBIE) TJIOCKHE YEPTEKHU M3 PUCYHKOB
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OpOCTHIX OO0BEMHBIX (UTYp: BHI CBepXy, COOKY, CHH3Y, CTPOUTH CEUEHHsI Tel BpAaIlECHUs; H3BJIEKATh,
HWHTEPIPETUPOBATh W TPEO0Opa3OBBIBATE HMH(OPMALMUIO O TNPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (Urypax,
MPEACTaBICHHYI0 Ha YepTeKaX W PUCYHKAaX; ONEPUPOBATH MOHATHUEM BEKTOP B NPOCTPAHCTBE; BBITIONHSTH
JEUCTBHSI CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHsI BEKTOpPAa HAa YHUCIO, OOBSICHATH, KAKUMH
CBOMCTBaMH OHHM O0JaJalOT; MPUMEHATH MPABUJIO MapajUleNenuIieia; ONepUpPOBaTh MOHSATHIMU: JI€KapTOBEI
KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOI MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOHU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTH CYMMY
BEKTOPOB U IPOU3BEIEHUE BEKTOPA Ha YHCIIO, YTOJI MEX Y BEKTOpaMH, CKaJIIpHOE IIPOU3BEACHIE, pAaCKiIaIbIBaTh
BEKTOp IO ABYM HEKOJUIMHEAPHBIM BEKTOpaM; 3a/JaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOW CHCTEMe
KOOPJMHAT; MPUMEHSITh reoMeTpudeckue (DakThl IS PEIICHUS CTEPEOMETPUYECKHX 3allad, MPeAroaratnmx
HECKOJIBKO IIaroB pEIICHHs, €CIM YCIOBUS IMPHUMEHEHUs 3aJaHbl B SBHOM (opme; pemaTth mpocreimme
reoMeTpuiecKre 3a/1a4ll Ha IpUMEHEeHN e BEKTOPHO-KOOPANHATHOTO METO/1a; PEIIaTh 3a/1a4M Ha JI0Ka3aTebCTBO
MaTeMaTHYECKHX OTHOIICHUH M HaXOKACHUE TI'e€OMETPUYECKMX BEIMYMH MO o0paslaM WM alropuTMaM,
MPUMEHSISI U3BECTHBIE METO/BI MIPH PEIICHUH CTAaHAAPTHBIX MAaTEeMaTHUYECKUX 3ajlad; MPUMEHATh MpocTeiie
MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPY PELICHUH CTEPEOMETPUIECKUX 3a71ad;
MPHUBOJIUTH MPUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE W JKU3HH, PACIIO3HABATH TMPOSBICHUE
3aKOHOB T'€@OMETPUHU B HMCKYCCTBE; MPUMEHSTH MOJYYCHHBbIC 3HAHHS HA MPAKTHUKE: aHAJM3UPOBATH pealibHBIE
CUTYyallMW U IPUMEHSTh W3yUEHHBIC TIOHSTHUS B MPOIECcce MOMCKa PEHICHHUS MATEMATHUECKH CHOPMYITUPOBAHHON
MpoOIeMbl, MOAEIUPOBATh peajbHbIC CHTYallMd Ha S3bIKE T€OMETPHH, UCCIEIOBATH IMOCTPOCHHBIE MOJIEIU C
WCIIOJIb30BaHMEM T'€OMETPHYECKUX TOHATHH M TeopeM, ammapaTa ajiredpsl, pelaTtb MpakTHUYECKHe 3a/ladH,
CBSI3aHHBIE C HAXOXKICHUEM FeOMETPHUYECKIX BETUUNH.

PABOYASI MIPOI'PAMMA YYEBHOTI'O KYPCA «BEPOSITHOCTb U CTATUCTHUKA».

MOACHUTEJIBHASA 3ATTMCKA.

VYueOHbIi Kype «BeposTHOCTh M CTATUCTHKA» 0a30BOTO YPOBHS SIBJISETCS MPOJIOIDKEHUEM H Pa3BUTHEM
OMTHOMMEHHOTO Y4eOHOro Kypca ©0a30BOrO YPOBHS OCHOBHOTO oO0mmero oOpa3zoBaHms. YUeOHBIH Kypc
npeaHasHavyeH Juisi GOpMHUpPOBaHUS y OOYYAFOIMXCS CTATHCTHYECKOM KYJIBTYpPhl M TMOHUMAHUS POJIH TEOPUHU
BEPOSITHOCTEH KaK MaTeMaTHIeCKOr0 MHCTPYMEHTA JIJIsl 3YUYeHHsI CITyYallHbIX COOBITHI, BEIMYMH U TPOLIECCOB.
[Ipu w3ydueHum ydeOHOro Kypca OOOTaIIaroTCs MPEACTABICHUS OOYYAIOIIUXCS O METONIaX HCCIEJOBAHUS
WM3MEHYHMBOTO MHUPA, PAa3BUBAECTCS IOHUMAaHKE 3HAYMMOCTH B OOIITHOCTH MaTEMATHYECKIX METOIOB ITO3HAHMS KaK
HEOTHEMIIEMON YacCTH COBPEMEHHOTI'0 eCTECTBEHHO-HAy4yHOro MHpoBO33peHus. ComepxaHue yd4eOHOTro Kypca
HalpaBlieHO Ha 3aKpeIUIeHWe 3HAHWW, MOJMYYEHHBIX NPH H3yYEHUH Kypca Ha ypPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus, U Ha Pa3BUTHE MPENCTABICHUN O CIYYaifHBIX BEMUYNHAX U B3AUMOCBS3SIX MEXIY HIMH Ha Ba)KHBIX
MpuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKPYXKAIOIIero Mupa. B pesynprare y oOydarommxcs JOIDKHO
c(hOopMHpOBATECSA TPEACTABICHHE O HAWOOJee YIOTPEOUTENHHBIX M OOIMMX MaTEeMATHYECKHX MOJCIIX,
WCIIONIB3yEeMBbIX IS OMTMCAHUS aHTPOITOMETPHYECKUX U AeMOTpaduIecKuX BEINYNH, TIOTPEITHOCTEH B pa3INIHbIE
pola M3MEpEeHUsX, JIUTEIHHOCTH OE30TKa3HOW PadOTHI TEXHHYECKHX YCTPOWMCTB, XapaKTEPUCTHUK MAacCOBBIX
SIBIIGHUI W TIPOIIECCOB B OOIIecTBE. B COOTBETCTBHM C yKa3aHHBIMH IIETSIMH B CTPYKTYpe y4eOHOro Kypca
«BeposITHOCTh M CTaTHCTHKa» I YPOBHS cpemHero oOmiero oOpa3oBaHHWS HA 0a30BOM YPOBHE BBIAEIICHBI
CIIEIYIONINE OCHOBHBIE cojepaTenbHble IWHUU: «CrydailHple COOBITHS W BepoATHOCTHY», «CirydaiiHbIe
BETMYMHBI ¥ 3aKOH OONBIIIX Yucem». BaxkHyro 4acTh yueOHOro Kypca 3aHUMAET H3y4UeHNEe TeOMETPUIECKOTO U
OMHOMHAIIEHOTO pAaCIIpeelIeHHii M 3HAaKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMH — TIOKa3aTeIbHBIM H
HOpMaJbHBIM pactpeneneHusamu. Coneprxkanne THHAN «CIrydaifHbIe COOBITHS U BEPOSTHOCTI CITY>)KHT OCHOBOU
Ut (hOpMUPOBAHUS TIPEACTABICHUHA O pacpeAeTIeHHH BEPOITHOCTEH MEXTy 3HAUCHUSIMH CITyJaifHBIX BEJTHYWH,
a TakKe 3Ta JTUHUSA HeoOXoauMa Kak 0a3a Iy U3ydeHHs 3aKoHa OONBIINX Yrcell — (PYyHIaMEHTaIFHOrO 3aKOHA,
JEHCTBYIOIIET0 B MPHUPOJIE W OOIIECTBE M MMEIOIIETO MaTeMaTHIecKyro Gopmanuzaiuto. Cam 3aKOH OONBIITNX
Yucel TMpeAyaraercsi B O3HAKOMHUTENFHOW (QopMe ¢ MHUHUMANBHBIM HCIIONB30BAaHUEM MAaTEMaTHYECKOTO
(dopmamm3ma. Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMHU CIIyYaWHBIMA BETUYMHAMH, AKIEHTHPYIOT BHUMAHHE
00y4arommxcs Ha ONMUCAHUH U U3YYEHUU CITyYalHBIX SBJICHUU C MTOMOINBI0 HEMPEePBIBHBIX QPyHKIUHA. OCHOBHOE
BHHMaHHUE YAEISeTCS II0Ka3aTelbHOMY W HOPMAJIbHOMY pACIpEeNeNeHnusM, IPH STOM IPEAIoNIaraercs
O3HAKOMUTEIIbHOE N3Y4YeHHE MaTepraia 0e3 T0Ka3aTelbCTB MIPUMEHSIEMBIX (PaKTOB.

OO1ee 4nciIo YacoB, peKOMEHIOBAHHBIX IS U3YYEeHUSI YIeOHOro Kypca «BeposaTHOCTh M CTaTHCTHUKA»
— 68 yacos: B 10 kimacce — 34 vaca (1 uac B Hemenro), B 11 ximacce — 34 uaca (1 yac B Hemenmo).

COAEPKAHHUE OBYYEHMUA B 10 KIIACCE.

[IpencraBnenue MaHHBIX C MOMOMIBIO Tabmui, u muarpamm. CpemHee apudmerndeckoe, MeAWaHa,
HanOoJblllee ¥ HaMMEHbILIEe 3HAUEHUS, pa3Max, JUCHEPCHs M CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HaOOPOB.
CaydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CiTydaiiHble cOOBITHS. DileMeHTapHbIe cOObITHA (McX0bl). BeposTHOCTD
CIlydaftHOTO COOBITHA. BiIM30CcTh 4acTOTHI M BepOATHOCTH COOBITHI. Ciy4aliHbIe ONBITHI C PABHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSIMH. BeposSiTHOCTH COOBITHH B OINBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
coObrTuaMu. Omepauuu HajJ COOBITHSIMU: IEpeceueHrue, OOBEAWHEHHE, MPOTUBOIOJIOKHBIE COOBITHSL.
Juarpammsl Oiinepa. @opMyia CII0KEHUS BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTh. Y MHOKEHHE BEPOSTHOCTEM.
HepeBo ciyuaitnoro skcriepuMenta. @opmyna monHol BepostHocTH. HesaBucumebie codbitus. KomGuHaTopHOe
npaBuio ymHOxeHHs. IlepectanoBku u Qaxropuan. Uncno coueranuit. Tpeyronapuuk Ilackams. Dopmyna
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ounoma Hrrorona. bunapHblii ciyyaiiHbli ONBIT (MCIBITAaHHUE), YCIIEX W HeyAaya. He3aBHCHMBbIE UCTIBITAHUS.
Cepust HE3aBUCUMBIX UCHBITaHUN 10 NiepBoro ycrexa. Cepusi He3aBUCUMBIX HcTibITaHui beprynnu. Crnydaiinas
BenuuuHa. Pacnipenenenue BepostHocTel. uarpamma pacnpeneneHus. [IpuMepsl pacnpeneneHuii, B TOM 4ucIe,
TreOMETPUYECKOE U OMHOMHUAIBHOE.

COAEPKAHUE OBYYEHHUA B 11 KJIACCE.

UucnoBble XapaKTEpUCTHKH CIyYalHBIX BEIMYMH: MaTEMAaTHYECKOe OXUIAHWE, IHUCIEepCHs U
CTaHJapTHOE OTKJIOHEHHE. [IpuMepsl MpUMEHEHNs MAaTeMaTHYEeCKOro OKMJaHHUSA, B TOM YHCIE B 3aJadax U3
TOBCEAHEBHOM J>KM3HU. MareMaTtuueckoe OxXufaHue OWHAPHOM CIydyalHOM BEMWYUHBL MaremaTHdeckoe
OXUJAaHWE CYMMBI CIy4allHBIX BeNWYMH. MaTeMaTHdecKoe OXHAaHWE U JAUCIEPCUs TE€OMETPUUYECKOro MU
OMHOMHMAJIBHOTO pacrhpeneiieHuil. 3akoH OOJBIIMX YHCET W €ro pojiib B HayKe, NMPHUPOJE W OOIIECTBE.
Beibopounsiii Meron uccienoBanuii. [IpuMepbl HEMPEPHIBHBIX CIIydalHBIX BENWYMH. [IOHSITHE O TIIOTHOCTH
pacnpeneneHus. 3ajayd, MPUBOIAIIME K HOPMAJIbHOMY pacopeneneHuto. [loHsTHE © HOpMaJbHOM
pacnpeneneHuH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS yUeOHOTO Kypca «BeposaTHOCTh U CTaTHCTHKa» Ha 0a30BOM ypOBHE
Ha YpOBHE CpelHEero oomero oOpa3oBaHWs OPHEHTHPOBAHBI HA JOCTHKEHUE YPOBHS MaTeMaTHUYECKOM
IPaMOTHOCTH, HEOOXOJMMOTO Ui YCIICHIHOTO pEIICHUsS 3ajJad M MpoOJieM B PeaNbHOW JKU3HH M CO3/IaHUE
YCIIOBUH JIJTsl UX OOIIEKYIbTYPHOT'O Pa3BUTHSI.

[IpenmerHbie pe3ynbTaThl MO OTAETBHBIM TeMaM yueOHOro kKypca «BeposTHOCTH M craTtucTukay. K
koHIly 10 kiacca oOy4aronuiicss HayduTCs:

YATaTh U CTPOUTH TAONUIBI W JUarpaMMbl; ONEPUPOBATH IMOHITUSMH: CpeIHEee aphUMeTHUEcKoe,
Me/nuaHa, Hauboblliee, HaMEHbIIIee 3HaYeHNE, pa3Max MacCHUBa YMCIIOBBIX JAHHBIX; ONIEPUPOBATH TOHITHSIMHU:
CIIyJalHBIM SKCIIEpUMEHT (OMBIT) M CIy4ailHOE COOBITHE, dJEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXOJM)
CIIy4aifHOTO OIBITA, HAXOAUTH BEPOATHOCTH B OIBITaX C PABHOBO3MOXKHBIMHU CITy4YaHBIMU COOBITHSIMHU, HAXOIUTh
W CPaBHHBATH BEPOSTHOCTU COOBITHI B U3YyYEHHBIX CIyYalHBIX JKCIEPUMEHTAX; HAXOAUTh U (POpMYIHpOBaTH
COOBITHS: TIepeceueHre U O0hEeAMHEHNE MAHHBIX COOBITHH, COOBITHE, MPOTUBOIOIOKHOE JAHHOMY COOBITHIO,
MOJIb30BAThCS TUarpaMMamMu Diiiepa U GOpMYIIOHN CIIOKEHUs BEPOSITHOCTEH MPU PElIeHUH 32/1a4; OIIepUPOBAThH
MOHATHUAMH: YCIOBHAs BEPOSATHOCTh, HE3aBHCHUMBIE COOBITHS, HAXOAWTH BEPOATHOCTH C TIOMOIIBIO MpaBHIIA
YMHOXEHHS, C TIOMOIIBIO JIepeBa CIy4aHOTO ONBITA; MPUMEHSITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS TIPH
pELIEHNH 3aa4; ONEpPUPOBATh NOHATUSIMU: UCIBITAHUE, HE3ABUCUMBIC HCIIBITAHUS, CEPUSl UCTIBITAHUH, YCIIEX U
HeyJIa4a, HaXOAUTb BEPOSTHOCTH COOBITUH B CEpHH HE3aBHCHMBIX HCIIBITAHWI J0 MIEPBOT0 ycrexa, HaXOIHUThb
BEPOSITHOCTH COOBITH B CEpUU HWCIBITAHWHA bepHYIUTH; omepupoBaTh MHOHATHSIMH: CIydaiiHas BEITUUHHA,
pacrpeneneHie BepOITHOCTEN, fuarpaMmma pacipeneaeHusl.

[IpenqmerHbIe pe3ynbTaThl MO OTAETBHBIM TeMaM Yy4eOHOro Kypca «BeposTHOCTh M cTaTtucTHkay. K
koHITy 11 kacca o0yJarontuiicss HAyIUTCS:

CPaBHUBATh BEPOATHOCTM 3HAYECHUN CIy4alHOM BEJIMYMHBI MO PACHPEACICHUIO WM C HNOMOLIBIO
JuarpaMM; OIEpPUPOBATh IMOHITHEM MATEMATHYECKOIO0 OXUAAHUS, NMPUBOAUTH MIPUMEPHI, KAK IPUMEHSETCA
MaTeMaTU4YeCKOEe OXUJAHWE CIydyalHOH BEIWMYHMHBI HAXOJUTh MATEMaTHYECKOE OXHUAAHUE IO JAHHOMY
pacmhpeneneHnio; UMETh MPEACTaBIeHNe O 3aKOHE OOJBIMX YHCEN; WMETh INPENCTABICHHE O HOPMAIBHOM
pacrpenencHuu.
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