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MNOACHUTEJBbHAS 3AIINCKA

[TporpaMMa 1o MaTemMaTHKE Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs
pazpadorana Ha ocHoBe PI'OC COO c y4é€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, MPEABSIBIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U Tpaauluil
poccuiickoro oOpa3oBanus. Peanusanus mporpaMMebl 1o MaTeMaTHKE 00eCTIeYnBaET
OBJIAJICHHE KJIIOYEBBIMU KOMIIETEHUUSMH, COCTaBIIOIMIMMH  OCHOBY  JUIA
CaMOpa3BUTHS M HENPEPHIBHOIO 00pa30oBaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOT'O U MO3HABATEIBbHOIO Pa3BUTHUS JTMUYHOCTH O0OYYaOIIUXCS.

B mporpamme mo matemaTMke Y4YTeHBl HAEM M mnojoxeHus KoHuenuuu
pa3BUTUSI MartemaTuyeckoro oOpazoBanusi B Poccuiickoii ®Denepanuu. B
COOTBETCTBUM C Ha3BaHWEM KOHIIEMHIIMH, MaTEMaTHYeCKOe 00pa30BaHKE JTOHKHO, B
YaCTHOCTH, MPEJOCTABIISATh KXKJIOMY 00y4arouieMycsi BO3MOKHOCTh JTOCTHKECHHUS
YPOBHSI MaTeMaTHYeCKUX 3HAHWM, HEOOXOIUMOTro JJisi JaJIbHEHIIEH YCHEIHOU
KHU3HU B oOmectBe. IMEHHO Ha pelieHue 3TOH 3ajJauyM HalleJeHa Iporpamma Io
MaTeMaThKe 0a30BOTO YPOBHSL.

B snoxy nugpoBoit Tpancopmau Bcex cep 4eIoBeYECKON NeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30Boii
MaTeMaTUYeCKOM MOATOTOBKH. Y’K€ B IIKOJE MaTEMaTHUKA CIY)KUT OMNOPHBIM
MpPEAMETOM ISl WM3YYEHUS CMEXKHBIX JHUCLUMIUIMH, @ B JKM3HU [IOCJE IIKOJIbI
peanbHOM HEOOXOIMMOCTBIO CTAHOBUTCSI HEMIPEPBHIBHOE 00pa3oBaHuE, YTO TpeOyeT
MOJIHOIIEHHOW ©6a30Boil  001Ie00pa30BaTENbHOM MOATOTOBKH, B TOM 4YHUCJIE H
MaTeMaTHU4ecKkoil. OTo OO0YyCJIOBJIEHO TEeM, YTO B HAllld JTHU PACTET YHUCIIO
CHELMAIbHOCTEN, CBSI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHEHUEM MaTEMaTHKU: U
B cepe SKOHOMUKH, U B OU3HECE, U B TEXHOJOTMYECKMX OO0JIACTAX, U JaXe B
ryMaHuTapHbiX cdepax. Takum o0pa3om, Kpyr oOy4arolmuxcs, IJIs KOTOPBIX
MaTeMaTHhKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO pPaCIIUPSIETCS.

[IpakTryeckast mojae3HOCTh MaTEMATUKHU 00YCIIOBJIEHA TEM, UTO €€ MPEeIMETOM
ABIAIOTCS  (DyHAAMEHTaJIbHBIE CTPYKTYpPhl HAIIero MHpa: MPOCTPAHCTBEHHbBIC
(GopMBbl ¥ KOJMYECTBEHHBIE OTHOILEHUS OT MPOCTEHIINX, YyCBaHMBaeMbIX B
HEMOCPEICTBEHHOM OMbITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JJI PA3BUTHS
Hay4YHBIX U TEXHOJOTHMYECKHX H7eH. be3 KOHKpeTHhIX MaTeMaTHYeCKHX 3HAHWUN
3aTPyAHEHO MOHMMAaHWE MPUHIHUIIOB YCTPOMUCTBA U MCHOJIB30BAHUS COBPEMEHHOU
TEXHUKH, BOCHPUITHE W  UHTEpHpeTauus pa3HooOpa3HOW  COLMAIIbHOM,
PKOHOMHUYECKOM, MOTUTHYECKON uHpopmaru, Manodh(EeKTUBHA MMOBCEIHEBHAS
MpaKTHYecKasi JIesSTeNIbHOCTh. KakoMy uerloBeKy B CBOEHM KU3HU MPUXOTUTCS
BBIIIOJIHATH JOCTATOYHO CJIOKHBIE PACYETHI U COCTABIATH HECIIOKHBIE AJITOPUTMBI,
HAXOAUTh HY>KHBIE (POPMYJIbI U IPUMEHATH UX, BIAJI€Th MPAKTUIECKUMU MPUEMAMHU
reOMETPUUYECKUX U3MEPEHHUN U TOCTPOCHUM, YUTATh UH()OPMALINIO,



MPEACTABJICHHYI0O B BHAY TaONUWIl, AuarpaMM W TpapuKoOB, KUTh B YCJIOBHSIX
HeonpeeIEHHOCTU U TIOHUMATh BEPOSATHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.

OAHOBpPEMEHHO C pacuiupeHreM cdep MNpUMEHEHUsT MaTeMaTUKH B
COBpPEMEHHOM O0I1IecTBE BCE Oosiee BaKHBIM CTAHOBUTCS MAaTEMaTUYECKUM CTHIIb
MBIIILJICHUS, TPOSBIISIONIMICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce
M3Y4CHUS] MaTEeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBINIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA WHAYKIUS W JSAYKIUS, 000OIIeHUE W
KOHKpETH3aIusl, aHajdu3 ¢ CHUHTE3, KiIacCUpUKANUsI W CHCTeMAaTH3aIus,
abctparupoBanrie W aHainorus. OOBEKTHI MaTEMAaTHYECKUX YMO3AKIIOUCHUH,
paBujia UX KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUIA,
CIIOCOOCTBYIOT BBIPAOOTKE YMEHUsI (OPMYJIMPOBATh, 0OOCHOBBIBATH U JOKA3bIBAThH
CY)KJIeHHs, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIUICHHE. MareMaTuke
NPUHAIICKUT BEAyIlIasi pojib B GOPMUPOBAHUU AJITOPUTMHUYECKON KOMITOHEHTHI
MBIIJICHAST ¥ BOCIUTAaHWUM YMEHHH JEHCTBOBATh MO 3aJaHHBIM aJTOpPUTMaM,
COBEPIIICHCTBOBATh M3BECTHHIC M KOHCTPYHMPOBATH HOBBIC. B mporecce pemeHus
3aJ1a4y — OCHOBHOW y4eOHOW ACATEIHPHOCTH Ha YPOKAX MaTEMaTUKH — Pa3BUBAIOTCS
TBOpUYECKAasi U MPUKIIAJIHAS CTOPOHBI MBILIICHUS.

OOyuyenue marematuke Ja€T BO3MOXKHOCTH pa3BUBaTh y OOYYAIOIIMXCS
TOYHYIO, PAllMOHAIBHYIO U WH(DOPMATUBHYIO peyb, yMEHUE OTOMpaTh HauboJee
MOJIXOISIIINE SI3bIKOBBIE, CHMBOJIUYECKUE, rpadudeCcKrue CpeICTBA JIJIsi BRIPAKEHUS
CYXKJICHUW W HATJIATHOTO UX MPECTaBICHUSI.

HeobxoauMbIM KOMITOHEHTOM OOIIECH KYJIBTYPhI B COBPEMEHHOM TOJIKOBAaHUHU
SABISICTCS  OOIee 3HAKOMCTBO C METOJaMU TIO3HAHUS JICHCTBUTEIIBHOCTH,
MPEICTaBIICHUE O TPEIMETe M METOJe MaTEeMaTHUKH, €r0 OTIUYHS OT METOJIOB
€CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUSI MaTEMaTHUKH
JUTSL PEIIeHUs] HAyYHBIX W MPUKIATHBIX 3a7a4. TakuMm 00pa3oM, MaTeMaTHYECKOE
oOpa3zoBaHKe BHOCUT CBOH BKJIaJ B (hOpMHUpPOBaHUE 001IEH KyIbTYphl UEJIOBEKA.

M3yuenne MaTeMaTHKH CITIOCOOCTBYET ACTETHIECKOMY BOCITUTAHUIO YETIOBEKA,
MOHUMAHUIO KPACOThI M M3AIIECTBA MAaTEMATHUYCCKUX PACCYKICHUN, BOCITPHUSATHIO
TrCOMETPUUYECKUX (HOPM, YCBOSCHHUIO HJICH CHMMETPHH.

[TpuopurernbiMu nensimMu oOydenust marematuke B 1011 kimaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCS:

dbopMHpoBaHUEe IIEHTPATHHBIX MATEMATHUYECKUX TMOHSTHH (YHCII0, BEIHYUHA,
reoMeTpuyeckas purypa, nepeMeHHasi, BEpOITHOCTh, PYHKITHS), 00ECTICUMBAIOIIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh  MaTEMaTHYeCKOro  00pa3oBaHMS
o0yyJarommxcs;



noJiBeJiIcHNEe OOydYaromnXCsl Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MAaTEMaTUKH M OKPY>KAIOUIEro MUpa, NOHMMAHHE MAaTEMaTHUKUA Kak
gacTu oOIIeH KyJIbTYphl YEIOBEUECTBA;

pPa3BUTHE HHTEJUICKTYaJIbHBIX UM TBOPYECKUX CIOCOOHOCTEH 0O0yYaromuxcs,
NIO3HABATEIbHOM AaKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YYCHHIO0 MaTEMATUKH;

dbopMupoBaHre (QPYHKIIMOHAIBHON MaTeMaTHYEeCKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHUE ACTIEKThI B PEaIbHBIX KU3HEHHBIX CUTYallUIX U MPU
U3YYEHUH JIpYTUX Yy4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpPMYyTUPOBaTh WX Ha A3BIKE MATEMATUKU W CO3/1aBaTh
MaTeMaTU4ECKHE MOJEIH, TPUMEHITh OCBOCHHBIM MaTeMAaTUYECKUN ammapar AJis
pelIeHns] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYeHHbBIE PE3YJIbTATHI.

OCHOBHBIMU JTHHHSIMH cojiepkanusi MatemaTuku B 10-11 kimaccax siBisirOTCS:
«Yucna wu  BbhUUCHEHUS», «Anredpa»  («Anredpanueckue  BBIPAKEHUD,
«YpaBHEHHsI W  HEpaBeHCTBa»), «Hawama MaremMaTH4yecKkoro aHain3an,
«Teometpusi» («I'eomeTpuueckue @Urypsl U HUX CBOMCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYUH»), «BeposTHOCT, U cTaTuUCTUKa». J[aHHBIE IUHUU
Pa3BUBAIOTCS NapajUIeNIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT APYTOM, & B TECHOM KOHTaKT€ U B3aUMOJECHCTBUU.
Kpowme 3Toro, ux o0beAMHSAET JOrnYecKasi COCTABIISIONIAs, TPAAUIIMOHHO MPUCYIIAs
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MATEMATHYECKHUE KYPChl U COAEPKATEIbHBIC
muaun. ChopmynmupoBanHoe B ®I'OC COO tpeboBaHue «BIaJcHUE METOIAMHU
JI0KA3aTeNbCTB, aJrOpUTMaMU  pelIeHusl 3a7a4, yMeHue (opMyIupoBaTh
ONpENICIICHNS, AaKCUOMBI M TE€OPEMBI, IPUMEHATh MX, NPOBOJUTH JTOKA3aTEIIbHBIC
pacCyKJIeHHUs B XOJI€ PEUICHMs 3aJauy» OTHOCUTCA KO BCEM Y4YEOHBIM KypcaM, a
(opMHpOBaHKE JTOTUYECKUX YMEHUH paclpeeseTcs o BCeM rojiaM 00y4yeHus Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHuUsl.

B cootBerctBun ¢ ®I'OC COO wmaremaTnka SBISETCS 005S3aTEIbHBIM
MpeAMETOM Ha JaHHOM YpoBHEe oOpa3oBanusa. [Iporpammoil mo mareMaruke
MpeaycMaTpuBaeTCs U3ydeHne yueOHoro mpeamera «MareMaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «AnreOpa v Havyajla MaTeMaTHIeCKOTo aHanu3ay, «['eomeTpusy,
«BeposatHocTh UM cratuctukay. DOpMHUpOBaHHME  JIOTUYECKUX  YMEHUH
OCYUIECTBJISICTCS Ha MPOTSHKEHUH BCEX JIET 00YyUYEHHUS Ha YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, a DJIEMEHTHI JIOTUKM BKJIOYAIOTCS B COJAEPKAHUE BCEX HA3BAHHBIX
BBIIIIE YIECOHBIX KyPCOB.



OO0miee 9MCIO 4acoB, PEKOMEHAOBAHHBIX I M3ydeHUs: matemaTuku — 340
yacoB: B 10 kmacce — 170 gacoB (5 yacoB B Heaenro), B 11 kmacce — 170 gacoB (5
4acoB B HEJIEIIO)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

IO MATEMATHUKE HA YPOBHE CPEIHEI'O OBIIEI'O
OBPA30BAHUA

W3ydyeHne MaTeMaTMKM Ha YpPOBHE OCHOBHOTO 0OILIero o0pa3oBaHuUs
HaIpaBJICHO HA JIOCTH)KEHHE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB OCBOECHUS YUEOHOTO IIpEaMETA.

JINYHOCTHBIE PE3YJIBTATBI

B pesynbrare wu3ydyeHHs] MaTeMAaTUKH Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOydaromierocs OyayT c(OpMHpPOBAHBI CIEIYIONIUE JIMYHOCTHBIC
pEe3yJbTaThI:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUUCKOTO 00I1IeCTBA, PEJCTABIICHUE O MATEMAaTUUECKUX
OCHOBax (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJCHUM, MPOLEAYP
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMNPOCHKI W APYroe),  YMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C UX
GYHKIMSAMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HACHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY M HACTOSAIIEMY POCCHUHUCKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKMX MAaTEMATUKOB M POCCUMCKON MATEMATUYECKOM IIKOJIbI,
WCTIOJB30BAaHUE DJTUX JIOCTMIKEHMM B JIPyrHMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U JEATeIbHOCThIO YU€HOT0, OCOZHAHUE JIMYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOWYUBOTO OYyIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAasi ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHH, BOCTTPUIMYHBOCTH K
MaTeMaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHHUSA:



c(OpMUPOBAHHOCTH YMEHUS MPUMEHATh MaTEMaTHUECKHE 3HAHUS B HHTEpPECcax
3I0pOBOTO U 0€30MacHOTr0 00pas3a >KM3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0pPOBBIO (30POBOE MHUTAaHUE, COATIAHCHPOBAHHBIM PEXKHUM 3aHATUNH U OTIBIXA,
perynsipHass (u3ndeckas aKTUBHOCTDH), (PU3MUECKOE COBEPIICHCTBOBAHHUE NpHU
3aHATHUSIX CHOPTUBHO-03/JOPOBUTEIBHON A TEIHHOCTBHIO;

6) TPy10BOr0 BOCHIUTAHUS:

TOTOBHOCTb K TpPYyAY, OCO3HAHME IICHHOCTH TPYJIOJIO0Us, HHTEpPEC K
pa3nuyHbIM  chepaM  MPo(ecCHOHATBHON  JCSTEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ MPUJIOKEHUSAMHU, yYMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOD
Oyaymeit mnpodeccur U peannu3oBbBIBaTH COOCTBEHHBIC IKH3HEHHBIE IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeéMaTHYecKoMy  OOpa3OBaHHIO |
caM000pa3oBaHMI0 HAa TMPOTSDKEHWH BCEW JKM3HM, TOTOBHOCTh K AaKTHBHOMY
YYacCTHUIO B PEIICHUH MPAKTUIECKUX 3a/1a4 MAaTEMaTHIECKOW HAMIPABICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCTUTAHMSA:

c(OPMUPOBAHHOCTh  JKOJOTHUECKOH KyJIbTyphl, TOHHUMAaHHUE BIUSHUS
COLIMAJIbHO-9KOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMATIBHOU
Cpelibl, OCO3HaHHE TNI00ATBHOIO XapaKTepa SKOJIOTMUYECKUX MPOOIeM, OpHUEeHTaLUs
Ha MPUMEHEHHE MaTEeMaTHUYeCKUX 3HaHWM JUid peleHus 3ajad B 00JacTH
OKpY)Kalolllel cpeapl, IUIAHWPOBAHHME TIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCIIEACTBHM JJISI OKPY KAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSI:

C(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOH MTPaKTUKHU, TIOHUMaHUE MaTeMaTHYECKO
HaYKH Kak cepbl UETOBEUECKOM JeATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIS pa3BUTHUS LIUBUIIM3ALMY, OBJIAJICHUE SI3bIKOM MaTeMaTUKU U MaTeMaTUYEeCKOM
KyJBTYpOH KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBISTH MPOSKTHYIO
Y MICCIIEZIOBATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynbrare oCBOCHHS MPOTPaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydaroiierocsi OyayT copMupoBaHbl MeTanpeIMETHBIC
pe3yIbTaThI, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATCILHBIMU  JICHCTBHSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
JIEUCTBUSMH U YHUBEPCATHHBIMU PETYISTUBHBIMU JIEHCTBUSIMH.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE NeiCTBUSA

ba3zoBble joruueckue 1ecTBUA:

BBISIBIIAIT M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MaTEMATHYECKUX
00BEKTOB, MOHATUNA, OTHOIICHUNA MEX]y TOHITUSAMH, (HOPMYITUPOBAThH



OTIpe/ieNiCHUs MOHATHUI, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMs /711 0000I1IEHNs U CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAJIN3A,

BOCIIPUHUMATh,  (GOPMYJIHpPOBaTb W  IPeoOpa3oBbIBATh  CYXKJCHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, eIMHUYHBIE, YACTHBIE U 00IIIKE, YCIOBHBIE;

BBISIBJISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U MPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MpeiaraTb KPUTEPHUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHHI 10 aHAJIOTUY;

MPOBOJIUTH CAMOCTOATENBLHO JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHUIM
(mpsiMble ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI U BBIBOJIbI;

BBIOMpATh CcHoco0 penieHus y4eOHOW 3ajgaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEILIECHUS, BEIOMPATh Han0oJiee MOAXOASIINNA ¢ YIETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/JbCKie AeHCTBHUA:

UCIIOJIB30BaTh BONPOCHI KaK HCCIENOBATEIBCKUI HHCTPYMEHT IIO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  NPOTUBOpEUHE,  Ipodiiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATh
CBOIO TO3ULINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHKE
110 YCTAHOBJICHHIO OCOOCHHOCTENH MaTEMaTUYECKOro OOBEKTa, SIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMH, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENFHO (HOPMYTUPOBATh OOOOIIEHHUS] M BBIBOJABI MO PE3YJIbTaTaM
OpOBEAEHHOTO  HAONIOACHUS, MCCIEAOBaHUS, OLEHUBATh  JOCTOBEPHOCTb
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U O00OIIECHHU;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE IIpollecca, a TaKXKE BbBIABUIATh
IPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBISBJIATH JeUUUTH MH(OPMALIMU, JTaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JUJIS PELICHUS 3a]1a4H;

BbIOMpaTh MHPOPMAIMIO U3 UCTOUYHUKOB Pa3IMUHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB U (hopM
Ipe/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh WH(MOPMAIMIO, MPEACTABIATh €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOATENLHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHMKaTHBHbIE YHHBeEpPCAJbHbIE YUeOHbIe TeiCTBUA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUSI B COOTBETCTBHH C YCIOBUSIMU U
IeISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHUS TIO XOAYy peIIeHUs 3a/ayw,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTaT;

B XOJie OOCYX/IECHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOiemMbl, pelaeMol 3ajaud, BBICKAa3bIBaTh WJIEH, HAICJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTAaBJISATh CBOM CYXKJIEHUS C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4yMe M CXOJCTBO IMO3ULIMNA, B KOPPEKTHOU (opme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS,;

MPEACTABIATh PE3YyJbTAaThl PEIICHUS 3a/1aud, YKCIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CAMOCTOSATENbHO BbIOMpaTh (GopMaT BBICTYIUICHUS C YYETOM 3ajay
MIPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBHUS

Camoopranusamnus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3aJlayi, BRIOUpATh CIOCOO PEIICHUs ¢
y4€TOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIYETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI MHTE/LJIEKT:

BJIQJICTh ~ HAaBbIKAMM  TMO3HABATEIBHOM  pedueKCMH  KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3yIbTaTOB, BIAICThH
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISL Tpoliecca W pe3ysibTara PEIICHHs
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPHU PEIICHUM 3aJauH,
BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JTAHHBIX,
HalJEHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSAM, OOBSICHATH IPUINHBI
JOCTIDKCHUS I HEIOCTUKEHUSI PE3YIbTaTOB JACSITEIBHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJbHOCTD:

MMOHMUMAaTh W HWCITOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBHIYaIbHOM
paboThl TpHM penieHUH Yy4eOHBIX 3ajJad, TMPUHUMATh IEJIb COBMECTHOMN
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThI, paclpeneisTh
BUJIBI pabOT, IOrOBapUBATHCS, 0OCYKAATh MPOLIECC U Pe3ybTaT paboThl, 00001IaAThH
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHATH CBOIO YACTh pabOThl 1 KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMU YJIEHAMU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIAa



B OOmMi TPOAYKT MO KPUTEpUsM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJCHCTBHUS.

MNMPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC PE3yIBTATHl OCBOCHHS MPOTPAMMBI TI0O MaTeMaTHKE Ha 6a30BOM

YpOBHE Ha YpOBHE CpeIHEero oOmero oopa3oBaHus MpeICTaBICHBI IO Togam
00yueHus

B paMKax OTICNIBHBIX YYeOHBIX KYpPCOB B COOTBETCTBYIOIIUX pasenax
IPOrPaMMBI [0 MaTeMAaTHKeE.



PABOYASI IPOTPAMMA
(ID 3892242)

Y4eOHOro npeamera «AJjredpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3A.
ba3oBblil ypOBeHb»

st ooyuaromuxcs 10-11 kiraccos

MHHOSICHUTEJBHASA 3AIINCKA

PaGouas nmporpamma yueOHOTo Kypca «Anredpa u Havajga MaTEMaTHYECKOTO
aHanuzay» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kmaccoB pa3pabotaHa Ha
ocHoBe DeepaabHOro TOCYAapCTBEHHOTO0 00Pa30BaTEILHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
PEIBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJAMIIMN POCCUHUCKOTO
oOpazoBaHus. Peanmuzarus nporpamMMbl 0OECIIEYMBACT OBJIAJACHUE KIHOYEBBIMU
KOMITCTCHIIMSIMH, COCTABJISIFOIITUMU OCHOBY JIJII CAMOPA3BUTHS W HEMPEPBIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HanOoJiee 3HaUYMMBbIX B POTpaMMe CTapIIeH MIKOJIbI, MOCKOJIbKY, C OTHOU CTOPOHBI,
OH O0ecreurnBaeT MHCTPYMEHTAIbHYIO 0a3y [Jisi U3Y4YEHHUSI BCEX €CTECTBEHHO-
Hay4HBIX KypCOB, a C JPYTOil CTOPOHBI, (POPMUPYET JOTUYECKOE W aOCTPAKTHOE
MBIIJICHWE yYalluxcsi Ha YpPOBHE, HEOOXOJUMOM [IJIi OCBOCHHUS KYPCOB
uH(popMaTHKH, 00IIECTBO3HAHUSI, UICTOPUH, CIOBECHOCTH. B paMkax qaHHOrO Kypca
ydaluecs: OBJIaJCBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOUW HAayKH, KOTOpas
dbopMyIUpYET CBOU JOCTUKEHUS B MaTEMaTHUECKOH (hopme.

Kypc anreOpsl 1 Hauanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHENIHOTO OBJAJACHHUS 3aKOHAMU (U3WKWA, XUMHH, OWOJOTHUH, TOHMUMAaHHS
OCHOBHBIX TEHACHIMA DSKOHOMUKM U OOIIECTBEHHOW JKU3HHU, IIO3BOJISIET
OPUEHTUPOBATHCSA B COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHON XU3HU. B TOXe BpeMs OBIaJieHHE
a0CTpaKTHBIMA W JIOTUYECKH CTPOTUMHU MATEMAaTHYCCKUMHU KOHCTPYKIIUSIMH
pa3BUBaET yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, 00OOCHOBHIBATh NCTUHHOCTH



YTBEPKJICHHUSI, UCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, aOCTparupoBaHue U
aHaJIoTHuIo, GopMHUpPYeT KPeaTUBHOE U KPUTUUECKOE MbIIIeHHEe. B Xo1e n3ydueHus
anreOpbl W HayaJl MaTeMaTHYEeCKOro aHajau3a B CTaplied IIKoJe Yydalluecs
MOJYy4YarOT HOBBIM ONBIT PEIICHUS NPUKIAAHBIX 3aJa4, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MAaTEMATUYECKUX MOJICNIEN pEalbHBIX CUTYallud W HWHTEPIPETALUU
MOJYYEHHBIX  PEHICHHWM, 3HAKOMSTCS C  IPUMEPAMHA  MaTEMaTUYECKUX
3aKOHOMEPHOCTEM B MPUPOJIC, HAYKE W B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTE€MaTHYECKUMHU OTKPBITUSMHU U UX aBTOPAMH.

Kypc oGnamaeT 3HaYMTENbHBIM BOCIUTATEIBHBIM IOTEHIIMAIIOM, KOTOPBIN
peanusyercs Kak 4epe3 Y4eOHBbI MaTepua, CIocOoOCTBYIOUIMNA (HOPMHUPOBAHUIO
HAay4yHOTO MHUPOBO33PEHHS, TaK M dYepe3 crneuuPuky ydyeOHON esTeIbHOCTH,
TpeOyromen CaMOCTOSITEIILHOCTH, AKKYpPaTHOCTH, MPOJOJLKUTEIBHOM
KOHICHTPAIIMY BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yJIbTar.

B ocHoBe MeTo KM 00ydeHus anredpe U HadajlaM MaTeMaTHYECKOro aHaIn3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0yJICHUS.

Crtpykrypa Kypca «Anredpa U Hauajga MaTeMaTUYECKOT0 aHAIN3a» BKIIOYAET
CIEIYIOIIMNE COACPKATEIBbHO-METOIUYECKAE JTUHUN: «HHUCIa U BBIYUCICHUS,
«DyHK1IMK 1 TpaduKny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauama MaremaTudeckoro
aHanu3a», « MHOkKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEITLHO-METOINYECKUE
JUHUM HW3Yy4alOTCsd Ha MPOTSHKCHHH JIBYX JIeT OOydeHUs B CTapIiei IIKoJIe,
€CTECTBEHHO JIOMOJIHSS APYT APYra U MOCTENEHHO HACKIAsACh HOBBIMA TEMaMH U
pazzaenamu. JlaHHBIN Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE HECKOJBKMX  MaTEeMaTHMYeCKHUX JHUCIUIUIMH:  anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUI aHAJIN3, TEOPUSI MHOXKECTB U 1p. [Io mepe Toro
KaK yyaliuecsi OBJIaJeBalOT BCE 0OoJiee MMPOKUM MAaTEMAaTUUYECKUM amnmnapaToMm, y
HUX TOCJEN0BaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MAaTEMATUYECKYIO MOJIENIb PEATbHOM CUTyalluH, IPUMEHATh 3HAHUS, IOJIyYEHHBIEC B
Kypce «Anrebpa W HavJaJla MaTEeMaTHYECKOro aHajau3a», IS pelIeHUs
CaMOCTOSTENIbHO  CHOPMYIMPOBAHHONW MaTEMaTHYECKOM 3agadyu, a 3aTeM
WHTEPIPETUPOBATH OJTYUCHHBIN PE3yJIbTaT.

ConepxaTtenpHO-MeTOAMYECKass JIMHUS «Yuciaa ¥ BBIYMCICHUS» 3aBepIlacT
dbopMupoBaHUE HAaBBIKOB UCIIOJIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IKoJjie. B crapiieil mikosie ocoboe BHUMaHUE YIEISETCS
(GOPMUPOBAHUIO TPOYHBIX BBIYMCIHUTEIIBHBIX HABBIKOB, BKIIIOYAIOMHNX B ceOs
WCIIOJIb30BAaHUE PA3IUYHBIX (OPM 3aMHuCH JCHCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHAJIBHO BBINIOJHATh JACHUCTBUA C HUMH, J€JIaTh NPUKUAKY, OLICHHUBATH
pesyabTar. OOydaromuecs: MOJy4aroT HaBBIKM MPUOMMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHAapTHOW dopme,
HCNOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAKEHHM.



JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HA NPOTSIKEHUU BCErO
oOydyeHHs B CTapiield IIKOJe, IOCKOJIbKY B KaXKIOM pasjelie IMporpamMmmbl
PEIyCMOTPEHO pEeIlIEHNE COOTBETCTBYIOMMX 3ajad. OOyuaromuecs: OBIaJeBalOT
pPa3IMYHBIMA METOJAMU PEIICHUS LEJIbIX, PalMOHAIbHBIX, HPPALHOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTAPUPMUUECKHMX W  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIe yMEHUS UCIIONB3YIOTCS ITPU UCCIIEI0BAHNUN
(GYyHKUIMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAIHBIX 3a7a4 W 3a]ad Ha
HAaXOXKJCHUE HauOOJIBIIMX W HAUMEHbIIUX 3HaueHui ¢yHkuuu. JlaHHas
coJiep)kaTeNbHasl JIMHUSA BKJIIOYaeT B ceOs Takke (OPMUPOBAHUE YMEHHI
BBIIIOJIHATh Pacyé€Tel Mo (opmysaM, NpeoOpa3oBaHMs IENbIX, pPalUOHAIbHBIX,
MPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAXKEHUH,
coJiep)KalluX CTerneHu M Jjorapudmbl. brarogaps u3ydeHuro anredpandyeckoro
MaTepuala IPOUCXOIUT JalbHENIIee pa3BUTUE aJITOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIUICHUS YyYalluxcsd, (QOPMHUPYIOTCS HaBBIKM JEIYKTUBHBIX pPacCyKIEHUH,
paboTbl C CHMBOJIbHBIMUA (pOpMaMu, TPENCTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. Airedpa npeniaraer 3Q¢QeKTUBHbIE
UHCTPYMEHTHI I pEUIEHUA MPAKTUYECKUX W E€CTECTBEHHO-HAY4YHBIX 3a]ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

CopnepxarenpHo-MeTonuueckas JuHUs «DyHKIMM ©  rpaduku» TECHO
NEPEIIETaeTCs ¢ IPYTMMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a4aET
IIOCJIEIOBATEIBHOCTh U3YUEHHUS MaTepruana. M3yueHue cTerneHHoM, OKa3aTebHOu,
norapu(pMUUECKO M TPUTOHOMETPUYECKHX (PYHKUUH, WX CBOMCTB M TpadUKOB,
UCIIOJIb30BaHUE (PYHKIUU ISl pellieHus 3a7a4 U3 JPYrux y4eOHbIX MPEIMETOB U
peanbHOM XU3HHM TECHO CBA3aHO KAaK C MAaTeMAaTHYECKUM aHaju30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM OosblIoe BHUMaHHE yHEIsSeTCs
(OpMHPOBAHUIO YMEHUS BBIPAXKATh (DOPMYJIaMU 3aBUCUMOCTH MEXKY Pa3ITuYHbIMU
BEJIMYMHAMH, HUCCIEAOBAaTh IMOJy4YeHHble (YHKUHUH, CTPOUTh HX TrpaduKH.
Marepuain 3Toii coepxKaTeIbHON TMHUM HalleJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB,
MTO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXK]y BEJIMYMHAMU B PA3IUYHON (opMme:
aHATUTHYECKOM, Tpaduuecko u cioBecHo. Ero wusydenme cmocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKpETHU3aINH, UCTIOIb30BAHUIO aHAJIOTH.

ConepxartenpHas auHusA «Hayana MaremMaTHYecKOro aHalin3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX 00YYaroIIUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTH rpa@UKU PYHKIIUI, ONPEaesTh UX HAUOOJIbIINE U HAUMEHBIIUE 3HAYCHHUS,
BBIUMCIIATH TUIOWAAN (PUryp u oOBEMBI TEJ, HAXOJIUTh CKOPOCTH M YCKOpPEHUS
npoueccoB. [laHHas coaeprkaTenbHas JWHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MIOCTPOEHUSI MAaTEMATUYECKUX MOJENEN peanbHbIX CUTyalWW, HAXOXKIACHUS



HaWJIy4IIeTo PerieHus] B MPHUKJIAAHBIX, B TOM YHCJIE COIUATBHO-YKOHOMUYECKHUX,
3alayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOr0 aHalih3a CIHOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMATBHO-JIOTUYECKOTO M KPEaTUBHOTO MBIILICHUS,
(GopMUPOBaHNIO YMEHHI PaciO3HABATH MTPOSIBIICHHUS 3aKOHOB MAaTEeMaTHKH B HayKe,
TEXHUKE W HCKyccTBe. OOywaromyecss y3HAIOT O BBIIAIOIIMXCS pe3yibTaTax,
MOJTYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKHU KaK HAYKH, U UX aBTOPaXx.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOKeCTBa M JIOTUKa» B OCHOBHOM
MOCBAIIEHA  DJJIEMEHTAM  TEOPHUH  MHOXECTB. |€OpEeTUKO-MHOKECTBEHHBIC
NPECTABICHUS TIPOHU3BIBAIOT BECh KYpC IIKOJBHON MaTeMaTHUKU M TMpeaararoT
Hanboyiee YHUBEPCATBHBIN S3BIK, OOBEIMHSIIONINI BCE pa3/iebl MAaTEMATHKH U €€
MIPWIOKEHUH, OHHM CBS3BIBAIOT Pa3HbIE MAaTEMAaTUYECKHUE NUCIUTUIMHBI B €IUHOEC
menoe. [1o3ToMy BaXHO 1aTh BO3MOXHOCTH INKOJBLHUKY MOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHOW MAaTEMAaTHKH W WCIIOJIB30BaTh €ro it
BBIPAKEHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hayajga MaTEMaTHYECKOTO aHaIW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPHIE IPU3BAHBI
c(hOopMHUPOBATH HABBIKK ITOCTPOCHUS MOJICIICH PEATbHBIX CUTYAIIHHA, HCCIICIOBAHUS
ATUX MOJENIe ¢ TMOMOIIBI0 ammapaTra anreOpbl U MaTEMaTUYECKOTrO aHaiu3a |
UHTEPIPETALNU MTOJIYYCHHBIX pe3yIbTaToOB. Takue 3aanus BIUICTCHBI B KK/l 13
pa3aenoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepUall Kypca IIMPOKO UCTIONB3YETCS NS
pereHus TPUKIAAHBIX 3a7ad. [Ipu pemeHnn peanbHBIX MPAKTHYSCKUX 3a]1ad
yyamiecs pa3BUBAIOT HaOII0JaTebHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOJIb30BATh AHAJOTHIO, 0000IaTh M KOHKPETU3UPOBATH
npobiemy. [lesTeabHOCTh TIO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/a4 OpraHU3yeTcs B MPOIECCe M3YUYCHHsI BCEX TeM Kypca «AnreOpa W Hadaja
MaTEeMaTHYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1u1aHe Ha M3ydyeHue Kypca anreOphbl 1 Hayall MaTeMaTHYeCKOTo aHaIu3a
Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Hezento B 10 kiacce u 3 yaca B HEJIEIIO B
11 knacce, Bcero 3a aBa rojaa o0yuenus — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
PannonansHbie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOLEHTHI,
OeckOHEUHbIE  mepuoaudeckue  apobu. Apudmernyeckue  omepauuum  C
paloHaIbHBIMU YUCIIaMHU, IPEOOPA30BAHNS YUCIOBBIX BeIpakeHUl. [Ipumenenue
Ipo0Oeil ¥ MPOLEHTOB ISl PEIICHUs NMPUKIAJHBIX 3a7a4 U3 PA3JIMYHBIX OTpacien
3HAaHUU U PEATbHOM )KU3HH.
JeiicTBuTenbHble 4HWcla. PalnMOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu ¢ JEUCTBUTENbHBIMU yuciamu. [IpubmmxkEHHbIe
BBIYMCIICHUS, IIPABUJIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3YJIbTaTa BIYNUCICHUMN.
Crenenp ¢ wnensiM  mnokaszareneMm. CraHpmapTHas  Qopma  3amucH
AeiicTBuTensHOro  yuciaa. Vcmonp3oBaHue —moaxonsmied  (Gopmbl  3amHUCH
JNEUCTBUTEIBHBIX YHUCEN MUl PEIICHUSA NPAaKTUYECKUX 3a4ay M IPEICTaBIICHUS
JAHHBIX.
Apudmernueckuii  KOpeHb  HaTypaibHOW  cremeHu.  [ledictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETIECHHU.
CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.
YpaBHeHMS U HEPABECHCTBA
ToxzaecTBa U TOXAECTBEHHBIE TPEOOPA30BAHMUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcHOBHBIE
TPUTOHOMETpUUYECKHE (HPOPMYJIBI.
YpaBHeHuEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCcTBa. MeTon
MHTEPBAJIOB.
Pemenue uensix 1 ApoOHO-PAIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.
Pemienre TpuroHOMETpUYECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a1a4 U
3a/1a4y U3 pa3IMvHbIX 00acTel HayKu U pealbHOW KU3HH.
DyHKUUM U TpaPuKHU
OyHkius, crnocoObl 3amaHus GysHknuu. [paduk ¢ysknuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OO6nactp onpenesaeHUss 1 MHOXKECTBO 3HaueHU QyHkuuu. Hymu @ysHknuu.
[IpomexxyTku 3HAKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.
CrenenHas (pyHKUMS C HATYpaJIbHBIM U LIEJBIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaguK KOpHs N-Oi CTENEHH.



Tpuronomerpuueckass OKpPYKHOCTh, OIPEICICHUE TPUTOHOMETPUUECKUX
(GbyHKIUI 9MCIOBOTO apryMEHTA.

Hauyajia MaTeMaTHUYeCKOIo aHaJIM3a

ITocnenoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeA0BAaTEIILHOCTEH.
MOHOTOHHBIC ITOCJIEA0BATSIHHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi TPOrpeccu. beckoHeuyHo yObIBaromas
reomeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHIECKOU
nporpeccud. @opmysia CIOXKHBIX MPOLIEHTOB. VCMOIb30BaHUE MPOTPECCUM IS
pellIeHUs pealIbHBIX 3a]1a4 MPUKIAHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXkecTBaMH. Jlmarpammel Oinepa—BeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO arrmapara JJisi ONUCAHUsl pealibHbIX
IIPOIICCCOB U SIBJICHUM, MPU PEIICHNUHN 3a7a9 U3 APYTUX YU4eOHBIX MPEIMETOB.

Ornpenenenue, TeopeMa, ClIeICTBUE, I0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

Crenensp ¢ paumoHaIbHBIM NIOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JlecsiTHUHbIE U HATYpaJIbHBIE JOTrapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIpAKEHUI, COAEPKAIIMX JTOTapUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TUHEHHBIX ypaBHEHUI. PellleHre MPpUKIAIHBIX 3a7a4 C OMOUIbIO
CHUCTEMBI JJUHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PAIllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNH, CHCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U pPeaTbHOM KU3HU.

DyHKIUHN U rpaPuKU

Oyukius. [lepuonnueckue pynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIMH.
MakcumyMmbl U1 MUHMUMYMbl (QyHKIMU. Haunbosbinee n HammeHblee 3HAUCHHUE
(GYHKIIUY HAa TPOMEKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBONCTBA U TpadUKH.

[ToxazarenbHast 1 norapupmuyeckas GyHKIUN, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB QYHKIMA JJIs1 pEeLICHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI MCCIIENOBAHUS TIPOIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUH 3aJa4 U3 JPYTHX Y4eOHBIX
IPEAMETOB U PEANBHOM )KU3HH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHbie hyHKIIMU. MeTo1 MHTEPBAIOB sl pELICHUSI HEPABEHCTB.

[IponsBonnas  dyHknuu. ['eoMerpuueckuii W (UBHYECKUM  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  d7eMEHTApHBIX  QyHKUUHA.  Dopmynbl  HaxOXIEHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne nMpou3BOAHON K MCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HauOOIbIIero 1 HaMMEHbILEro 3Ha4eHHs (PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUSA HAWIIy4dllIero pELICHHUs B
IPUKIAIHBIX 3ajayax, Ui OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii W (U3MYECKHil cMbICI. Bbruncienue
uHTerpana o ¢popmysie Herorona—Jleiioauna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6H01“O nmpeameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICAYIOIUX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTeJ'IBHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS IPOrpaMMbl Y4e€OHOro mpeaMera
«MareMaTHnka» XapakTepU3yrTCs:

['paxx1anCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIMKM 00YUAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HA POCCUUCKOTO OOIIeCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMH,
npoLeayp TpaXkIaHCKoro obmiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMH 1 HA3HAYCHHUEM.

[TaTpuoTHYeCcKOE€ BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKJaHCKON MACHTUYHOCTH, YBOXKEHUS K
MPOILJIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONW MAaTEMaTHUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEHN POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAayKH U JIEITEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIErO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKICHHI; BOCTIPUUMYHUBOCTHIO
K MaTEMaTHUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTEeMaTUYECKUe 3HaHUS B
HWHTEpecax 30pOBOTO M 0€30macHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryJssipHas ¢pu3ndeckasi akTUBHOCTh); (PU3UYECKOTO COBEPIIICHCTBOBAHUSI,
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOM €SI TENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; WHTEPECOM K
paznuuHbiM  cPepaMm  MPodEeCcCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIA BBHIOOD
Oynymied mnpodeccu M pealn30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4eCKoMy OOpa3oBaHHIO |
caM000Opa30BaHUIO Ha TPOTSHKEHWHM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MAaTEMATHUYECKON HAIIPABICHHOCTH.

DKOJOTUYECKOE BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MOHMUMAHUEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSTHUE NMPUPOJHON M COLMATIBLHOMN
Cpedbl, OCO3HAaHMEM TJIO0AJIBHOTO XapakTepa HKOJOTHUECKUX  MpoOseM;
OpUEHTalMell Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW JUIs PEIICHUsS 3a/lad B
00J1acTH OKpY>Kalollel Cpeibl, IIIaHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOMXKHBIX
MOCJEACTBUMN JJIs1 OKPYKAOLIEH CPEIBI.

[{eHHOCTH HAYYHOTO TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKd U  OOIIECTBEHHONW MPaKTUKWA, MOHUMAHHEM
MaTeMaTUYECKOM HAyKh Kak c@epbl 4YeIOBEUECKON EATeIIbHOCTH, ATAloB €&
pa3BUTHS. M 3HAYUMOCTH JUISl PAa3BUTHUSl LIMBUJIU3AIMU; OBJIAJICHUEM SI3IKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypOl KakK CpEICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO W HCCIEI0BATENbCKYIO JEATEeIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtamnpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4eOHOTO IMpeaMera
«MareMaTuka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMuU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMUL.

1)  Vuueepcanvmvie  nosnasamenvmvle — Oelicmeus, — 00ecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarwuxcsa (oceoenue
Memooo8  NO3HAHUS  OKPYJcarujeco  Mupa,  npuMeHeHue  JOSUYEeCKUXx,
UCCIe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue 1eMCTBUA:

e BBIBIISITh U XapaKTEPHU30BaTh CYIIESCTBCHHBIC MIPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHATHN, OTHOIIEHWH MEXIy TMOHATHIMH; (DOpMYyIHpOBaTh
OTIpEICICHUs] ~ TOHATUW; YyCTAHABIHMBATh  CYIIECTBEHHBIH  MPU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYITUPOBATH W  NPEOOpPa3OBbIBATh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIC, €AUHUYHBIC, YacTHblE U OOLIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIOACHUAX U YTBEP)KICHUSX;
npeajiaraTb KpUTEPUH JJIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN M TPOTUBOPEYUHIA;
JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeJIbCTBA MaTEeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh APIYMEHTALIUIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBIL;

BBIOMpATh crnocod penieHust ydeOHOM 3aJayM (CpaBHUBATh HECKOJIBKO
BapUAaHTOB peUIeHMs, BbIOMpaTh Hauboyiee NOAXOAAMUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ucciiemoBaTeIbCKUE TEUCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHE, TPOOIEMY,
yCTaHaBIMBaTh  UCKOMOE€ U  JaHHOe, (OpMHpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MMO3ULINI0, MHEHUE;

IPOBOJIUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHUID OCOOEHHOCTEW MaTeMaTU4ecKOro
OOBEKTa, SBJIEHMS, TMPOLECCa, BbBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJECHUSA, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IpOLECCa, a TAaKXKe BBIIBUraTh
IPEIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarmeii:

BBISIBJIATH 1e(UIMTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BbIOMpaTh  WHGOpPMAIMI0O M3  MCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpPUPOBaTh UH(POPMALIKIO, MPEACTABIATh €€ B Pa3IMUHbIX (PopMax,
WJLTIOCTPUPOBATH TpadUyuecKy;

OLIEHUBAaTh Ha/IEXHOCTh uH(popMaLuu o CaMOCTOSITEJIBHO
c(OpMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecnedusarom
chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAOUJUXCAL.

OO1uenue:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSIMHU
U 1eJISIMH OOILIEHHUST; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M TTUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3aJ1a4u, KOMMEHTUPOBATH IMOJTYyUYEHHBIN pe3yIbTaT;

e B X07€ 00CYXXJIeHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IAaEMOIl TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOU CYXICHHS C CYXICHUSIMH OPYTHX
YY9aCTHHKOB JHaora, OOHApYKHWBaTh Pa3IMude W CXOJCTBO ITO3HIIMHA; B
KOppEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATh  PE3ydbTaThl  pEUIEHUs  3a7a4d,  DKCIEPUMEHTAa,
WCCJIeIOBaHUS, IPOCKTA; CAMOCTOSITEILHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C Y4€TOM 3aja4 MPE3eHTAlUU U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

e TIOHWMATh U MCTIOJIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ HHINBHUIYaTbHOM
paboTHl MpU pemIeHUH YYEOHBIX 3a7ad; NMPUHUMATh Ieb COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATh  OPTaHU3AIMIO COBMECTHOH  pabOoTHI,
pacmpenenartb BUAbI pabOT, JOroBapuUBaThCS, OOCYXIAaTh MPOLECC H
pe3yabTar paboThl; 00001IaTh MHEHHS HECKOIBKHX JIFOJICH;

e YYacTBOBATh B TPYNNOBBIX (hopmax paboThI (00CYKaeHNs1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaJa B OOHMHA TPOAYKT 1O KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvhvle pecynamugnsle oeticmausi, 0becneuusarom Gopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUSI 33/1a4H, BEHIOMPATH CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUN C YYETOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMH I[I03HABATEIIBHOW pPEQIIEKCHU KaK OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CITIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yabTaTa
pelIeHus MaTeMaTHICCKON 3a1a4H;



e MPEABUAECTH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPY PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAJECHHBIX OIINOOK, BBISBIEHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSM, OOBACHATH
IIPUYUHBI JTOCTH)KCHUSA WM HEJOCTHXKEHUS pe3yJbTaTOB JEATEIbHOCTH,
HAXOAHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Havajga MaTeMaTUYECKOTO aHAIN3a»
Ha YpPOBHE CpeAHEro oOuiero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuca 1 BHIYMCTICHUS

OnepupoBaTh NOHATHUAMHU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BeimonHaTh  apudMeTHYECKHE ~— ONepaldud C  PAlUMOHAIBHBIMU U
NENCTBUTEIBHBIMHU YACIIAMHU.

BomonusaTe npuOIMKkEHHbBIE BBIYMCIICHUS, UCIIONB3YS MpaBUia OKPYTJICHHUS,
NenaTh NPUKHUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IIOKA3aTeNIeM; CTaHAAapTHas
GopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 33]a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC ITPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOIO YIJIa Ye€pe3 0OpATHBIE TPUTOHOMETPUYECKHE
byHKIIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palHOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BrmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoInonHsaTh mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPKEHUI U PellaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAJIBHBIX U UPPALIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA IS PEIIEHUS MaTEMAaTUUYECKUX 3a]1a4
Y 33]1a4 U3 Pa3IudHbIX 0071acTeil HAYKH U pealbHOU KU3HH.



MonenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE aired0pbl, COCTaBIAThH
BBIPQXXECHMS, YpPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIEA0BAThH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ajreOphl.

DOYyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMU: (PYHKIMS, CIIOCOOBI 3a1aHusi (yHKIUHU, 00J1acTh
ONpe/eNieHUs] U MHOXECTBO 3HAUEHUN (QYHKIUM, rpa@uk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OmnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh QYHKIUH, HYTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpadpuku GyHKUUN I peIICHUS YPAaBHEHUM.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMHU, KBaAPATUYHON (DyHKLIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM MOKAa3aTeJIEM.

Hcnonp3oBath rpaduku (QYHKIOMM I  HMCCIEAOBAHUS IPOLIECCOB U
3aBHCHUMOCTEH MpH PEeLICHUH 3aJad U3 JIPYrHMX Y4eOHBbIX MPEAMETOB U PEaTbHOU
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEX1y BEIIMUYMHAMM.

Havana MaTeMaTH4ecKOro aHajmn3a

OnepupoBaTth MOHATUSAMH: IOCIEAOBATEIBHOCTh, apuMeTH4ecKas U
re€OMETPUYECKasl POTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBaKOIAs TreoMeTpruecKas
mporpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIECH reOMETPUUECKOM MTPOTPECCHH.

3aaBath NOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATEILHOCTEN U MPOTPECCUil A pelIeHus
peanbHBIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMHU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisi ONMCaHUs pPeabHbIX
MPOLIECCOB U SIBJICHUH, TIPHU PEIICHUH 3a]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONnpeJeNieHre,  Teopema,  CIEJICTBHE,
J0Ka3aTeJbCTBO.

11 KJIACC

Yucii1a 1 BEIYMCTICHUS

OnepupoBaTh TOHATUSIMH: HATypaJbHOE, IIEJI0€ YHCIIO; MCIOJIb30BaATh
MPU3HAKA JEIMMOCTH LEIBIX YHUCEN, PA3JIOKEHUE YMCIIA HA TPOCTHIE MHOKUTEIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JOTapudM YHUCIIA, ACCATUYHBIC W HATYpaIbHBIC
JoTapu(pMBbI.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHU [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEpUpPOBaTh TOHATHAMH: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KalIUX JOrapu(Msl;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHNE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenns npoCcTennx TPUrOoHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHMU U €€ pElICHMUE,;

WCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PEILICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEN palMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peallbHblE CHTyalldd Ha S3bIKE alreOpbl, COCTABISTH
BBIPDQXKECHUsI, YPAaBHECHMWS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4H,
MCCJIE0BATh MIOCTPOEHHBIE MOJIETH C UCIIOIb30BAHUEM alllapara aareopsl.

DOyHKUMU U rpaduKku

OnepupoBaTh MOHATUAMM: NEpHOAUYECKAs  (QPYHKIUSA, IPOMEKYTKU
MOHOTOHHOCTH (DYHKUHMH, TOYKH DOKCTpeMyMa (YHKUHUH, HauOoJbplIee H
HavMEHbllIee 3HAYeHUd (QYHKIMM Ha TPOMEKYTKE; HCIOJIb30BaTh MX IS
UCCIIeIOBaHUsl (PYHKIIMHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKa3aTeIbHOU, JOrapupMUYecKon u
TPUTOHOMETPUUECKUX (PYHKUUI; U300paxaTh UX HA KOOPAUHATHOW MIIOCKOCTH U
HCIIOJIb30BaTh JJIsI PEIICHNS] YPABHEHUN U HEPABEHCTB.

N300paxaTh HaA KOOPAMHATHOM TNIOCKOCTU TpayKK TUHEHHBIX YPABHEHHUH U
UCIIOJIB30BaTh UX JUIS PELICHUS CUCTEMBI JINHEVUHBIX YPABHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX TUCHUIUIMH.

Hayajia MaTeMaTH4YeCKOro aHaIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (DYHKIIHH;
MCIIOJIH30BaTh TEOMETPUUECKHUIN M (PU3UUECKUI CMBICI MPOU3BOTHOM JJISI peIIeHUS
3az1ay.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIE
CYMMBI, TPOU3BEJEHUS, HACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSTH PE3yIbTaThl HCCIEA0BAHUS K IOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHMS HAWIIy4YIlIEro pELICHUs B
NPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSAMHU: NEpBOOOpa3Hasi M MHTErpajig; IOHUMATh
reOMeTpUUYECKUN U PU3NYECKUI CMBICT UHTErpasa.



Haxonuth mepBooOpaszHbIe 37IeMEHTAPHBIX (DYHKITH; BBIYUCIISITH HHTETPAI 1O
dbopmyne Herorona—JleiiOHuIa.

PemaTe mpukiagHpIe 3a/1a4M, B TOM YUCJIE COMMATEHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIEeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Hpaxririecikune o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHokecTBa pallMOHAIBHBIX U
1 JIEHCTBUTEIBHBIX Yncell. PanmonanbHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu u rpapuku. CTeneHsb ¢ 1esIbIM 5
IIOKa3aresneM
3 Apudmerndeckuil KOpeHb N—OH CTENEHU. 18 1
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
Dopmybl
4 TpuronomeTpuu.TpuroHomerpuueckue 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIUS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie | Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTEIEM.
1 [TokazarenbHas pyHkuus. [lokazaTenbHble 12 1
ypaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEepaBEeHCTBA
Tpuronomerpuyueckre GyHKIMNA U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [TponsBoanas. [IpumeHenre npon3BoOHON 24 1
5 Wurerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble 1 1ienbIe unca 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 5
3HAHWH
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




PABOYAS IPOTPAMMA
(ID 3892253)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

115t ooygaromuxcst 10-11 kmaccoB

HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro YpOBHS s
obyuarormuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DemepasbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAUIMI POCCUICKOrOo 0Opa3oBaHUS.
Peanuzanus mporpamMMbel oOecrieunBacT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONITUMH  OCHOBY JUISI CAaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYaIOIUXCSl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETpMU Ha YPOBHE CpeIHero oOIIero
oOpa3oBaHHsl OOYCIIOBJICHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpPEAMETHBIX H
MPEeIMETHBIX Pe3yJbTaTOB OOyYeHHs TeOMETPUU B HAMPABICHUHM JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, (HopMUpOBaHUS (PYHKIIMOHAIBHOW MaTEeMaTUYECKON
IPaMOTHOCTH, U3YYEHHUS APYTUX YYEOHBIX AUCUUILINH. Pa3Butue y oOyyaronuxcs
MPaBWIbHBIX MPEICTaBICHUM O CYHNIHOCTH W MPOUCXOXKJIECHUU T'€OMETPUUYECKUX
abCTpakiuii, COOTHOIIEHUU PEATbHOTO W HICATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTUYECKON HAyKOU SIBJICHUN U IIPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U pOJId MaTEMaTHUYECKOT0 MOJICJIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCs, a
TaK)KE€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMWMBIX JUIS aJanTallii B COBPEMEHHOM
o0111eCTBE.

['eomeTpus siBisieTcss OJHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHuUs, TaK KakKk O00ECIEYMBAET BO3MOXHOCTh HM3yYEHUS Kak
JUCLUIUTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.



Jlormueckoe MblIieHHe, (GopMHpyeMoe MpH H3YyYEHUH OOyUYaIOIUMUCS
MOHATUWHBIX OCHOB T€OMETPHH U TTOCTPOCHUH I[EMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJI€ pCIICHUS TEOMETPUYCCKUX 3a]ady, YMEHHE BBIJIBHTaTh W OMPOBEPTaTh
THIOTE3bl HETMOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad eCTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pU3UKH.
YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsAX JesATeNbHOCTH dYenoBeka. OpueHTals 4yejloBeKa BO BPEMEHU U
NPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COUUadbHOrO OBITHS, (opma
OTPaXCHUS OKPYKAIOMIETO MHUpPA, YCIOBHE YCIEIIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpazoBanus  AeiicTBUTenbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00beTUHSET pa3HbIe BUIBI YIEOHOM U TPYIOBOM NEATEIbHOCTH, SIBISETCS
OTHUM U3 MpOo(ecCHOHATBPHO BAXXKHBIX KadecTB, MOITOMY aKTyalbHa 3ajiadya
(GopMupoBaHus y  OOyYarOIIMXCS  IPOCTPAHCTBEHHOTO  MBIIUIEHUS  Kak
Pa3HOBUAHOCTH OOpa3HOrO MBIIUJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUIECKOU ACSITEFHOCTH M0 MHOTUM HAIPABIICHUSM.
Llenp ocBoeHus mporpaMmbl ydeOHOTO Kypca «['eomerpus» Ha 0azoBOM
ypoBHE O0O0ydeHHs — 00Ieo0pa3oBaTENbHOE M OOMIEKYJIBTYPHOE pa3BUTHE
oOyuaronuxcs yepe3 ooecreuyeHue BO3MOKHOCTH ITPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHUM W  JCHUCTBUM, crenu(uuHbIX
r€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  MPOJOJDKEHHs 00pa3oBaHUS IO
CHEINATbHOCTSM, HE CBSI3aHHBIM C TIPUKJIAHBIM UCTIOIE30BAaHUEM T€OMETPHUH.
[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE TMpeAHA3HAYEHA s
oOy4Jaronuxcsi CpeHeN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyTHEHUN
Ha YpOBHE OCHOBHOTrO 001Iero obpazoBanus. Takum oOpa3oM, oOydarommecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIIEe MaTeMAaTHIYECKHE YMEHUS, CBSI3aHHBIE CO
CHenu(pUKON TeOMETPUU U HEOOXOIUMBIC ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0HM UMEIOT BO3MOXHOCTh U3YUUTh T€OMETpHIO OoJiee TITyO0Ko, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUIX B
PO eCCUOHATILHOM IEeSITEIbHOCTH.
JlocTmKeHre 1eaM OCBOCHHSI MPOTpaMMbl OOECIEUYHMBACTCA pPEIICHUEM
COOTBETCTBYIOIINX 3amad. [IpHOpUTETHBIMHU 3ajjadaMu OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax siBISIOTCSA:
e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU Kak dYacTH MHUPOBOMN
KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHUE MpeACTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK
O BaXXHEHIINX MaTeMaTHYECKHUX MOJIENSIX, TMO3BOJSIONIUX OMHCHIBATH H
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMmupoBaHWE YMEHHs paclO3HAaBaTh Ha 4YEpPTEXkKax, MOJCTIX U B

peaIbHOM MHpPE MHOTOTPAHHHUKH M TeJla BPAIICHHUS,



e OBJIAJICHUE METOJIAMHU PEILEHUs 33/7a4 Ha MOCTPOEHUS Ha U300PAKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUAMU O
MHOTOTpaHHHMKaX U TeJlaX BPAIICHHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIAJICHUE  QITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ay;
(GopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyX JeHHs B XOJE pEIIECHUs CTEPEOMETPUYECKHX 3adad M 3a1ad ¢
MPAKTHUECKUM COJIEP KaHUEM;

e PAa3BUTHUE UHTEJUICKTYyaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00yJarommxcs,
NI03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUNU, KPUTHUHOCTH
MBILLUICHHUS;

o (dopmupoBanue QyHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHON Tr€OMETPHUU:
YMEHHE PacriO3HABATh MPOSIBICHUS T€OMETPHUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEANbHBIX JKU3HEHHBIX CUTYallMAX U MPHU W3YUCHHUU
OpYruX  Y4eOHbIX  IPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HPOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO37aBaTh
TeOMETPUUECKUE MOJENH, NPHUMEHATh OCBOCHHBIH T'€OMETPHYCCKUN
anmapaT  JJI1  pelIeHusT  MPaKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATDH MOJyUYEHHBIE PE3YJIbTAThI.

OTIUYUTENEHOM OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCS BKIIOUEHHE B KypC
CTEpEOMETPHUU B HayaJle €ro U3yuyeHus 3ajad, peliaeMblX Ha ypOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeneiaEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M TPOCTPAHCTBEHHOTO MBINIJICHHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K AaJIbHEHIIIEMY
U3YUYEHUIO MTpeIMeTa.

[Tpenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUSs, TO
€CTh TEOPETHUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN Yy
yyalumxcs B Kypce CTepeOMETPUH IMPOBOJUTCS 3a CUET PELICHUs 3a/1a4 Ha CO3/1aHne
MPOCTPAHCTBEHHBIX 00pa30B M 3a/Jay Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cosznmanue oOpa3a TMPOBOAUTCS C OMNOPOH HAa HAVIIAHOCTh, a
OTIepUpPOBaHUE 00Pa30M — B YCIOBUSX OTBJICUEHUS OT HATJISIAHOCTH, MBICIIEHHOTO
M3MEHEHUS €r0 UCXOJAHOTO COJePKaHusl.

OcHoOBHBIE cozepxaTenbHble JIMHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «[IpsiMbIe U TUIOCKOCTH B MPOCTpPaHCTBEY, «Tena BpameHus,
«BekTophl 1 KOOPAUHATHI B POCTPaHCTBEY. POpMUpPOBaHUE TOTUIECKUX YMEHUN
pacnpezienseTcs He TOJIBKO M0 COAepKaTeIbHbIM JMHUIM, HO U 10 FoJiaM 00y4YeHHsI
Ha YPOBHE CPEHETO 00IIero 00pa3oBaHMUsI.



Conepxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM peE3ybTaTaMm
OCBOCHMSI pabouell MporpaMmbl, paclpefei€éHHbIM 10 TojlaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObl OBJAJCHHE TI'€OMETPUUYECKUMU
MOHATUSIMU W HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
coOJTI0/IeHEeM TIPUHIIUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOYAIUCH B
OOILIYyI0 CUCTEMY T'€OMETPUYECKHX MPENCTABICHUA O0y4aromuXcs, paclupss U
yrayOnsis e€, o0pasyst IpOYHbIe MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a jBa roja o0yuenus - 102 yueOGHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATUSI ~ CcTepeoMeTpuu. Touka, mpsiMas, TUIOCKOCTh,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTUYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIIECJCTBUS U3 HUX.

B3anMmHOE pacmoyioKEHHWE MPSIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuielibHble M CKpeluBaromuecs npsmele. [lapamienbHOCT NOPSAMBIX |
IUIOCKOCTEW B MPOCTPAHCTBE: MapauICbHBIE TPSMBIE B MOPOCTPAHCTBE;
MAPAILICIIBHOCTh TPEX MPSIMBIX; MAPALICTBHOCTh MPSIMOM U IIJIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJl MEXIAy IMpPSIMbIMA B IPOCTPAHCTBE.
[TapayienbHOCTB INIOCKOCTEN: MapajuiesibHbIE IIIOCKOCTH; CBOKMCTBA ITapaJIJIEIbHBIX
wiockocte. [IpocTeitmre nmpocTpaHCTBEHHBIE (DUTYpPHI HA MIOCKOCTH: TETPa’p,
KyO, mapasuiesenume/; HOCTPOEHUE CEUCHH.

[lepneHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTU: NEPIICHAUKYJISIPHBIEC MPSIMBIC B
MPOCTPAHCTBE, MpPAMBIE TNapayICIbHbIE W TMEPNEHAUKYISIPHbIE K ILIOCKOCTH,
MPU3HAK NEPHNECHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOMU
NEPIEHANKYJAPHON IIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YrOJI MEXIY IMPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHaUKYNSp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHUs (PUTYPBHI HA TIIIOCKOCTh. [lepreHIuKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPNEHAUKYIIPHOCTU ABYX IUIOCKOcTeM. Teopema o Tpéx
NEPIICHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsiMasi U HAKJIOHHAS MIPU3MBbI; OOKOBas W
MOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjieJienunes; U ero cpoiicTtBa. Ilupamupa: N-yroiibHasg nupamuaa, TpaHUu H
OCHOBAHHUE MUPAMUJIbI; OOKOBAs U TMOJIHASI TOBEPXHOCTh MTUPAMU/IbI; TPaBUIIbHAS U
yceu€HHas mnupamMuja. OJIEMEHThl MNpu3Mbl U nupaMunbl. [IpaBuiibHbBIE
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3Ma U
NpaBWIbHAS TNHPAMUJA; TPaBWIbHAS TPEYroJibHAg NHUpaMUIa W TPABUILHBIN
Terpa’ap; KyO. IlpencraBieHue O MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus Mpru3Mbl U MUPAMUIBI.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSMOM,
MJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B MUPAMUIAX, TapaJUICIEIUIEeIaX, TPABUIIbHBIX
MHOTOTPaHHHKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHaiu, YIJIbL.

[Inomanps GOKOBON MOBEPXHOCTH M IOJHOM MOBEPXHOCTH MPSMOIl NMPU3MBI,
IUIOIIAIb OCHOBAHMIL, TEOpeMa 0 OOKOBOI OBEPXHOCTH MPsIMOU 1pu3Mbl. [ Liomans
OOKOBOIl TMOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MUPAMUJIBI, TEOpeEMa O
iomaan yceu€Hnon nupaMupl. [lonstre 00 00béme. O0BbEM UpamMuabl, IPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KJIACC

Tena Bpamenus

[Munuaapryeckast IIOBEPXHOCTB, oOpa3yrolue LHUJIMHAPUYECKON
NOBEPXHOCTH, OCh IIWIMHJIPUYECKON MOBEPXHOCTH. LlunuHAp: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas W OChb, IUIONAAhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOoW noBepxHocTU. KoHyc: ocHOBaHUE U BepIlMHa, 00pa3yromast
1 OCb; IJTONIA/Ib OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroline
Y BBICOTA; OCHOBAHUA U OOKOBAsi IOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, AMAMETP; MIIOUIA[b MOBEPXHOCTH CQEpHI.
B3aumHoe pacnonoxenue cepbl U MIOCKOCTH; KacaTeslbHas INIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N3o00pakeHue Ten BpallleHUs Ha MJI0CKOCTU. Pa3BEépTKa NMIMHAPA U KOHYCA.

KoMOuHanuu e BpallieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN
okoJ10 cpepsl; cepa, BMucaHHAs B MHOTOTPAHHUK, WJIU TEJIO BPaIllCHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEME
OpsIMOYTOJIBHOTO Tapajienenuneaa U ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
konyca. O0BEM 11apa 1 miomaasb chepsl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEJl.

Ceuenus Mz pa (MapauieabHO U NePIeHIUKYIISIPHO OCH), CEUEHHS KOHYCa
(mapanierbHOE OCHOBAHUIO Y IPOXOSLIEE YEPE3 BEPILMHY ), CEUEHUS 11apa.

BeKkTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B pocTpaHcTBe. CI0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpAa Ha YUCIIO. PazinokeHne BEKTOpa MO0 TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mapamwienenunena. Pemenwe 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBujl JEUCTBUKM C BekropaMu. [IpsMoyrosibHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. IIpocrteiimme 3amaum B
KOOpAWHATaX. YTOoJ Mexay BekTopamu. CKalsipHOE MPOU3BEIAECHUE BEKTOPOB.



Brruncienne yrioB Mexay OPSAMBIMHA U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPU PELICHUU N'€OMETPUYECKUX 3a1ay.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOrpaMMbl Y4EeOHOrO MpeaMeTa
«MareMaTnka» XxapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIUK 00YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO 4YJI€HA pPOCCHICKOro 0O0IlecTBa, NPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBAKCHUS K
MPOILJIOMY Y HACTOSIIEMY POCCUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOUN MIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHSIX, cdepax
SKOHOMMKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMUPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHUS, JTHYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs 3CTETHUKY MAaTEMAaTH4YECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 33a4, PEIICHUN, pacCyKICHHI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 30pOBOro U 0€30MacHOro 0opasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas ¢pu3ndeckas akTUBHOCTh); (PM3UYECKOTO COBEPIIICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
pasnuyHbiM  cepam  MPOGECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymied mnpodeccu M pealru30BbIBATh COOCTBEHHBIE >KM3HEHHBIC IUJIaHbL;
TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTEMaTHYECKOMY OOpa30BaHUIO U



caM000pa30BaHUIO HAa TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUHU IIPAKTHICCKUX 3a]]a4 MaTEeMaTHUCCKOW HAITPaBJICHHOCTH.

JKO0JIOrHIeCcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO JKOJOTHYCCKOH KYJIBTYPhI, IMOHUMAHUEM BJIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSHHE IMPHPOIHOW M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX  MPOoOIIeM;
OpHEHTallUe Ha TPUMEHEHHE MaTeMaTHYECCKUX 3HAHUU I pEIICHHs 3a7ad B
00J1aCTH OKPYIKAFOIICH CpeIbl, INTAHUPOBAHUS TIOCTYIIKOB U OIEHKH UX BO3MOKHBIX
IIOCJICJICTBUM JUISI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMS

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VpPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOW TMPAKTHUKWA, TOHUMAaHHEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEUECKON eATCIIbHOCTH, ATAIlloB €&
Pa3BUTHUS M 3HAYMMOCTH JUIS PA3BUTHS ILMBUJIU3AIMU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHLHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeIMeTHbIE Pe3yJbTaThl OCBOCHUS MPOrPaMMbI y4eOHOTO IMpeaMeTa
«MaremaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2yIAMUSHBIMU OeUCTBUSMU.

1)  Vuueepcanvmuvie  nosznasamenvuvle  Oelicmeus,  o0becnewusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXcs (0ceoenue
Memoo0o8  NO3HAHUA  OKPYJcarmujeco  Mupa,  npuMeHeHue  JOSUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue 1eMCTBUA:

e BBIABJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUCCKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy IOHATUAMU; (HOPMYIUPOBATH
ONpENCIICHUS]  TOHATHHA, YCTAaHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KJlaccu(ukanuy, OCHOBAaHMS Il OOOOLIEHUST U CpaBHEHMS, KpPUTEpUU
IPOBOJIMMOI'0 aHAJIN3a;

e BOCHpHUHUMATH, (OPMYJIUPOBATh H  MPEOOPa30BBIBATH  CYKICHUS:
YTBEPIUTEIIbHBIC W OTPHIATEIbHBIC, CIUHUYHBIC, YaCTHbIC W OOIIueE;
YCIIOBHBIC;

e BBIABISATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npoTuBOpeYrs B (akTax, JaHHBIX, HAOIIOJMCHUSX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHH;



e JeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO JIOKa3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbL;

e BBIOMpATH CIOCOO pelIeHUs y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpATh HaAWMOOJEE MOAXOIANUN C yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebckue qeCTBUS:

e HCIIOJH30BaTh BOMPOCH KaK HCCJIEAOBATEILCKUN HHCTPYMEHT TO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBAaTh HUCKOMOE€ U  JlaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITEIIEHO CIUTAHHPOBAHHBIN IKCIICPUMEHT,
UCCJIEIOBAHUE II0 YCTAaHOBJICHHID OCOOEHHOCTEH MaTeMaTUYeCKOIo
Oo0OBEKTa, SIBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMHU, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIEHUS U BBIBOJABI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, WCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIIBUTATH
MIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

e BBIABIISTH NePUIUTHI HHDOPMAIUH, TAHHBIX, HEOOXOJUMBIX JUIsl OTBETA HA
BOIIPOC U JIUIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWHPOpPMAIIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MHGOPMAIINIO, IPEICTABIATh €€ B Pa3INYHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaA&KHOCTD nHbopMaIuu 1o CaMOCTOSITEJIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vhuseepcanvnvie KOMMYHUKAMUGHble  Oelicmeéus, 0Oecnedusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAOUJUXCAL.

OO0menne:

e BOCIPUHUMATH U POPMYJIIMPOBATH CYKECHHUS B COOTBETCTBHUH C YCIOBUSIMH
U [IeJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a/1a4uv, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

B X0JI¢ 00CYKJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, perraeMon 3a/1auu, BhICKa3bIBaTh MIEH, HAIIEJICHHbIE Ha TTOUCK
pelIeHus; COMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYrux
YYaCTHUKOB JUanora, oOHapy»KMBaTh pa3inuue U CXOJCTBO IMO3MIIMH; B
KOPpEKTHOU popMme hopMyIMpOoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;
NOPEACTABIATh  PE3yJbTAaThl  pEHIeHWs  3aJadd,  SKCIEPUMEHTA,
UCCIICZIOBAHUS, TPOEKTA; CAMOCTOATEIHHO BBIOMPATh ()OpMAT BBICTYTIIICHHS
C Y4€TOM 3aja4 MPe3eHTalUd U OCOOEHHOCTEH ayJUTOpHUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTI0Ib30BATh MPEUMYIECTBA KOMAaHIHOM U UHUBUTyJIbHON
paboThl MpU pElIEHUWH YYEOHBIX 3a7ay; NPUHUMATh LIEJIb COBMECTHOM
NESATENIbHOCTH,  IUIAHUPOBAaThb  OPraHU3allil0  COBMECTHOW  paloThl,
pacnpenensaTb BUAbI palboOT, IOroBapuUBaThCs, OOCYXAAaTh Ipolecc U
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CYykAEHUS, 0OOMEH MHEHUU,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOU JCHCTBUSI C JPYTUMHU YJI€HAMH KOMaH Ibl; OLICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOUMHA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvhvle pecynamugnsle oeticmausi, 0becneuusarom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM MUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI C Y4ETOM HOBOMI
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TO3HABATEIBHOM pedeKCUM KaK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ybTaTa
pelIeHUsT MaTEMAaTUYECKOM 3a/1a4H;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IPU PEIICHUY 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJACHHBIX ONTUOOK, BRISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEJU U YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WM HENOCTH)KEHUS PE3YJbTAaTOB JIEATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OmneprpoBaTh NOHIATUSAMMU: TOUKA, IIpsIMasi, IIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU W CIEICTBUS W3 HUX MPH PELICHUH
reOMETPUUYECKUX 3a7a4.

OmneprpoBaTh MOHATUSMU: MAPAIICIIBHOCTh U EPIIEHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEM.

KnaccuguimpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yTOJd, TPaHU IBYTPaHHOTO Yria,
pebpo NBYrpaHHOTO yrila; JMHEWHBINH Yroll ABYTPAHHOTO yrja; TpaaycHas Mmepa
JIBYTPAHHOT'O YIJIa.

OmnepupoBaTh MNOHATUAMU: MHOTOTPAHHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTbl MHOT'OI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpHU3Ma,
MPSAMOYTOJIbHBIN NapaJIyIeNIenuIe ], Ky0).

KnaccupummpoBat ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCcUpUKauy (BBINYKJIblE W HEBBIIYKJIbIE MHOTOTPAHHUKH; TMPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaJljIeNIeUIeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHU I, UCTIOIb3YSI METO/I CIEA0B.

CtpouTh ceueHUs MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXY, COOKY, CHU3Y.

Permats 3a71aun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
QITOpUTMAaM, TPUMEHSS W3BECTHBIE aHAIMTUYECKHE METOAbl MpPH PpElICHUH
CTaHJAapPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIICHHE PACCTOSHUN MEXIY JBYMs
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIIUMUCS TPSIMBIMH.

Permatp 3a7aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIMYMH 1O 00pasiam Win
aIroOpuTMaM, TPUMEHSS HW3BECTHHIE AHAJIUTUYECKHE METOAbl MpH pEeLICHUU
CTaHIApPTHBIX MaTeMaTUYEeCKUX 3a/Jady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAOIIMMUCSA TPSAMBIMUA, MEXAY TPSIMOH U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M MJIOLIAAN [MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
MUpaMuIa) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISTH COOTHOLIEHUS MEXAY IO IMH
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATHSAMHU: CHMMETPUsS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBAT M HHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha 4YepTexax W
PUCYHKaX.

[TpumeHsATh reomMeTpuueckre GakThl AJIs1 pELICHUs CTEPEOMETPUUECKHUX 3aad,
[IPEAINOIAraoIuX HECKOIBKO IIar0B PEIEHUs, €CIIM YCIOBHS IPUMEHEHMS 3aaHbl
B SIBHOH (opme.

[IppuMeHATP NpOCTEHUIIME NOPOTPaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIUTE INpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
KW3HU, PACTIO3HABATH MPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMWS HA INPAKTUKE: AHAIW3UPOBATH pEaJIbHBIC
CUTyallun W TPUMEHATh W3YYCHHBIC IIOHATHS B IIPOLIECCE IOWCKA PELICHUS
MaTeMaTHYecKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJEINPOBATh pEalibHbIE
CUTyallUh Ha $A3bIKE TE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUYECKHUX MTOHATUHI U TEOPEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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OnepupoBaTh TOHITHAMU: I[HJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
[IWIHIPUYECKON TOBEPXHOCTH;, TUJIMH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroiiue
KOHUYECKOM MOBEPXHOCTH, KOHYC; c(hepruyecKkasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOYUYEHUS TEJ BpALICHUS.

KnaccudummpoBats B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHWE IIAPOBOIO CJIOS, BBHICOTA HIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucisate  00BEMBI M IUIOMIAAW  TOBEPXHOCTEH TN  BpalleHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B C(hepy U ONMCAHHBIN
okoJ10 cepsl; cdepa, BiMcaHHAsT B MHOTOTPAHHUK WJIM TEJIO BPAILlCHHUS.

BeIuncaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
MOO0HBIX TE.

N300pakath m3ydaembie (QUTYpHl OT PYKH W C NPUMEHEHHEM TPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLCHUS.



W3Bnekatb, WHTEPOPETUPOBATH U MPEoOpa3oBBIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONIHATE  JEHCTBHS  CIOKEHUs BEKTOPOB, BBIYMUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 00BACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IprMeEHATH TPABUIIO NapAJLICIICIINATIEA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOd MEXIY
BEKTOPaMH, CKaJIsIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHHUE, PACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT.

[TpumeHsATh reomeTpuueckue GakThl AJIs1 pELICHUs CTEPEOMETPUUECKHUX 3aad,
MIPEANONATalOIINX HECKOIBKO [IAr0B PEIICHUS, €CJIH YCIOBUS IPUMEHEHNS 3aJaHbI
B IBHOU (popme.

PemaTte mpocreiinme reoMEeTpUYECKHE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHHA U
HAaXO0KJIEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3laM Wiu ajaropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IPHU PELIEHNN CTAHIAPTHBIX MAaTEMATHUYECKUX 33/1a4.

[IpumeHATP OPOCTEMIIKME MPOrPaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPU PEILIEHUN CTEPEOMETPUUYECKUX 3aa4.

[IpuBoaMTH NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peEallbHbIC
CUTyallUM U TPUMEHATh HW3YYEHHBIC MOHSATHUS B IMPOLIECCE IMOMCKA PEIICHUS
MaTeMaTHYeCKu C(OpMYIHpPOBAaHHOW MpPOOJIEMBbI, MOJIEIUPOBATh pealbHbIE
CUTyalluh Ha $A3bIKE TE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajreopbl; pemarhb
PAaKTUYECKUE 3a1a4H, CB3aHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Hpaxririecikune o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBeneHue B crepeoMeTpuio 10
5 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneHz[mfynﬂpHocn. OPSMBIX U 12
IJIOCKOCTEH
4 Yrisl MeXAy IPSIMBIMU U IUNIOCKOCTSMH 10 1
5 MHororpanHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHHUsI, pACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 ) 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/n P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Tena BpameHus 12
O0bEMBI TET 5 1
BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IICHHE, 7 1
CUCTeMaTH3aIlus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




PABOYAS IPOTPAMMA
(ID 3892261)

yueOHoro npeamera «BeposTHOCTh U CTaTHCTHKA.
ba3oBblil ypOBeHb»

st ooyuaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca « BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO
ypoBHs 1151 oOyqarornuxcst 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEeAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABABISIEMBIX K
MaTeMaTUYeCKOMy OOpa3oBaHMIO, W TpaJuLUNd POCCHMCKOro 0OOpa3oBaHMs.
Peanm3amus mporpammbl 00ecTieYMBaET OBJIaICHNE KIIOYEBBIMU KOMITETEHITHSIMH,
COCTAaBIISIIOIIUMHU OCHOBY JUII CaMOPa3BUTHsI W HEMPEPHIBHOTO 00pa3oBaHUS,
LIEJIOCTHOCTh OOLIEKYJIBbTYpPHOTO, JIMYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHS
JUYHOCTU 00YyYaIOIUXCSl.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiit kypc «BeposSiTHOCTh M CTAaTUCTHKa» 0a30BOTO YPOBHS SIBJISETCS
MPOJIOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOT0 ypOBHS
ocHOBHOM mikonbl. Kypc mpeaHazHaueH ais (GOpMHUPOBAaHHS Yy OOydYarOMIMXCA
CTaTUCTUYECKOM KYJIbTYpbl M IIOHMMAaHHUSA POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3YYEHHUs CIydalHbIX COOBITUH, BEJIMYUH U
npoueccoB. I[lpu u3ydeHun Kypca oOoramaroTcsl MPeACTaBICHUS YYalluXcs O
METOAaX UCCIEAOBAHUS U3MEHUMBOTO MUPA, Pa3BUBAETCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEeMaTUYECKHX METOJOB MO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJ€HO Ha 3aKpEIUICHUE 3HAHWM, MTOJYYEHHBIX IIPU
U3YyUYECHUN Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3AUMOCBA3IX MEXIY HUMH HAa BaXKHBIX TPUMEPAX, CEOKETHI KOTOPBIX
[IOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBercTBMM € yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTATUCTUKA» CpeIHEH HIKOJIbI Ha 0a30BOM YpPOBHE BbIIEICHBI



CIIEyIOIINe OCHOBHBIE coJAepKaTenbHble JUHUM: «CiydailHble COOBITHUS U
BEPOSITHOCTUY, «CllydailHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxkHyr0 4YacTb Kypca 3aHMMAaeT M3Y4YEHHE T'€OMETPUYECKOTO H
OMHOMHUATBHOTO PACIPEICICHUN U 3HAKOMCTBO C UX HETIPEPBIBHBIMU aHAJIOTaMU —
MOKAa3aTeJIbHBIM U HOPMaJIbHBIM pacIpeieICHUIMH.

Coneprxkanue muHUM «CirydaifHble COOBITHS M BEPOSTHOCTHY CITY>KUT OCHOBOM
st (OpMUPOBaHUS TPEACTABICHUN O PACIPECICHUH BEPOSTHOCTEH MEXITy
3HAYEHUSIMU CITyYalHBIX BEJIMYWH, a TaKXKe 3Ta JUHHUS HEoOXoauMa Kak 0aza s
M3YYEHHUS 3aKOHa OOMBIINX Yucen — GyHIaMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO B
IpUpoze U OOIIECTBE U UMEIOIIEro MaTeMaTudeckyto dhopmanuzanuio. CaM 3aKoH
OOJIBIIMX YMCEN NpEeIaraeTcsi B O3HAKOMUTENBbHOH (OpME C MHHUMAIBHBIM
HCIIOJIb30BAHUEM MAaTEMAaTUYECKOro (popManu3ma.

Tembl, CBsi3aHHBIE C  HENPEPHIBHBIMH  CIy4YailHBIMM  BEJIMYMHAMH,
AKLIEHTHUPYIOT BHHMAHHE IIKOJbHUKOB Ha ONHWCAHMM M M3YYEHUU CIy4YalHBIX
SBJICHUN C MOMOILBIO HEMPEPBhIBHBIX (YHKIMI. OCHOBHOE BHUMaHUE YJENseTcs
[IOKA3aTeJIbHOMY W HOPMAJIBHOMY pAaCHpEACIICHHUAM, P 3TOM IPEAIONaracrcs
03HAKOMHUTEIIbHOE U3yUYeHUE MaTepuala 0e3 J0Ka3aTeIbCTB IPUMEHAEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uszyuenne kypca «BeposSTHOCTh M CTaTUCTHKA» Ha 0a30BOM YPOBHE OTBOJUTCS
1 Jac B HECNIO B TEUEHHE KaXKA0T0 Toj1a 00y4ueHusl, Bcero 68 yueOHbIX YacoB.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienrie JaHHBIX C MOMOIIBIO Tabnuil W guarpamm. CpeaHee
apudmernyeckoe, MeauaHa, HauOOJbIIEe W HAMMEHbIIEEe 3HAYCHHs, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4yalHbIE COOBITHS. DJIeMEHTapHbIE
coObITHst (HMcx0bl). BeposTHOCTH Cciy4allHOTO COOBITHA. BIM30CTh 4YacTOTHI U
BEpOSITHOCTU COOBITUH. CydallHbIE OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObiTuAMU. BepodTtHOocTM  cOOBITMIE B ONBITaX C  PABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, POTUBOIIOIOKHbBIC
coObITHs. J{narpammel Ditnepa. @opmyiia ClI0KEHUS BEPOSITHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. JlepeBO CiaydaillHOTro
skcriepuMenTa. opmyra nonHoi BeposTHOcTU. HezaBucuMblie cOOBITHS.

Kombunaropnoe npasuno ymHoxkeHus. IlepectaHoBku u ¢akropuan. Yucio
coueranuii. Tpeyronpuuk [lackans. ®opmyna 6uHoma HproToHa.

bunapHbIil cilydaiiHblil ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. He3aBucumelie
ucnbiTanus. Cepusi HE3aBUCHMBIX MCHBITaHMA 110 nepBoro ycnexa. Cepud
HE3aBUCHUMBIX UCIIBITAHUN bepHysu.

Cnyuvaitnags  BenmunHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMUAIbHOE.

11 KJIACC

UucnoBble  XapakTEPUCTUKH  CIYyYalHBIX  BEJIWYMH: MAaTEMaTHYE€CKOE
OXHWJIaHWE, NUCIEPCUs M CTaHJApTHOE OTKJIOHEeHHWE. [IpuMepsl npuMeHEeHUs
MaTEeMaTUYECKOT0 OXKMIAHUSA, B TOM YHCJC B 3aJadax W3 MOBCEIHEBHOM >KU3HHU.
MareMatrnyeckoe OXKuJaHue OMHAPHOUM CIydyallHOW BEIMYMHBI. MartemaTuueckoe
0’KUJAHUE CYMMBI CIIyYalHbBIX BEIUYMH. MaTeEMaTHYECKOE 0KUIAHUE U JUCIIEPCUS
reOMETPUYECKOr0 U OMHOMHAILHOTO pacipeeiCHUH.

3aKkoH OONBIIMX YHCEI M €ro pojib B HayKe, TPHUPOAE U OOIIecTBe.
Bri0opouHbIii METO/T MCCIIEIOBAHUM.

[Ipumepsl HENpephIBHBIX CIy4aWHbIX BEJIWYMH. lloHATHME O IUIOTHOCTH
pacrpeneneHus. 3a1aud, TPUBOASAIIME K HOpMaJbHOMY pactpenenenuto. [lousarue
0 HOPMAaJIbHOM PACIPENCIICHNH.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOrpaMMbl Y4EeOHOrO MpeaMeTa
«MareMaTnka» XxapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIUK 00YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO 4YJI€HA pPOCCHICKOro 0O0IlecTBa, NPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBAKCHUS K
MPOILJIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOUN MIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHSIX, cdepax
SKOHOMMKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMUPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHUS, JTHYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHPY, BKJIIOYAs 3CTETHUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHH, pacCy AE€HUI; BOCHPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B
MHTEpecax 30pOBOro M 6e30MacHOro oopasa >kU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas ¢pu3ndeckas akTUBHOCTh); (PM3UYECKOTO COBEPIIICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
pasnuyHbiM  cepaM  MPOPECCHOHAITBHONW  JESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymied mnpodeccu M peaiu30BbIBATb COOCTBEHHBIE >KM3HEHHBIC IUJIaHbL;
TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTEMaTHYECKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUHU IIPAKTHICCKUX 3a]]a4 MaTEeMaTHUCCKOW HAITPaBJICHHOCTH.

JKO0JIOrHIeCcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO JKOJOTUYCCKOH KYJIBTYPhl, MOHUMAHUEM BIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB HA COCTOSHHE IPHUPOJTHONW M COIMAIBHOMN
Cpempl, OCO3HAaHHWEM TJIOOAIBHOTO XapakKTepa JKOJOTHYECKUX MpoOiem;
OpHCHTallUel Ha TPUMEHEHHE MaTeMaTHYECCKUX 3HAHWUU I PEIICHHUS 33134 B
00J1aCTH OKPYIKAFOIICH CpeIbl, INTAHUPOBAHUS MIOCTYIIKOB M OIICHKH UX BO3MOKHBIX
IIOCJICJICTBUH IS OKPY’KAFOIICH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMS

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VpPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOW TMPAKTHUKWA, TOHUMAaHHEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEUECKON eATCIIbHOCTH, ATAIlloB €&
Pa3BUTHUS M 3HAYMMOCTH JUIS PA3BUTHS ILMBUJIU3AIMU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHLHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeIMeTHbIE pe3yJbTaThl OCBOCHHUS MPOrpaMMBl y4eOHOro MpeameTa
«MaremaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2yIAMUSHBIMU OeUCTBUSMU.

1)  Vuueepcanvuvie  nosznasamenvHvle — Oelicmeus,  0Oecnevusarom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXCs  (0c8oeHUe
Memooo8  NO3HAHUA  OKPYJcarnujeco  Mupa,  npuMeHeHue  J102UYeCcKUux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue 1eMCTBUA:

e BBISBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYCCKUX
OOBEKTOB, IOHSATHH, OTHOIICHUH MEXKIy IOHATHAMU; (HOPMYITHPOBATH
ONpENCIICHUS  TOHSTHI, YCTAaHABIWBATh CYIICCTBEHHBIA  IMPHU3HAK
KJaccu(uKaumy, OCHOBAaHMS Il OOOOLIEHUS W CpaBHEHUS, KPUTEpUU
IPOBOJIMMOI'0 aHAJIN3a;

e BOCHpHUHUMATH, (OPMYJIUPOBATh H  MPEOOPa30BBIBATH  CYKICHUS:
YTBEPIUTEIIbHBIC W OTPHIATEIbHBIC, CIUHUYHBIC, YaCTHbIC W OOIIueE;
YCIIOBHBIC;

e BBIABISATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3HM M
npoTuBOpeYrs B (akTax, JaHHBIX, HAOIIOJMCHUSX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH IS BEISBIICHHS 3aKOHOMEPHOCTEH U MPOTHBOPCYHH;



e JeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO JIOKa3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpATH CIOCOO pelIeHUs y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaTh HaAWMOOJEE MOAXOMANUNH C yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebcKue 1eicTBHUS:

e HCIIOJH30BAaTh BOIMPOCH KaK HCCIEAOBATEILCKUN HHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBAaTh HUCKOMOE€ U  JlaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSATEITEHO CIUTAaHWPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAaHOBJIEHUID OCOOEHHOCTEW MaTeMaTU4ecKOro
Oo0OBEKTa, SIBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSIMH, MPOIECCAMU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIEHHS U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIO/IEHUS, WCCIEIOBaHUs, OICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIIBUTATH
MIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

e BBIABISITH AePUIIUTHI HHDOPMAIUH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIIPOC U JIUIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWHPOpPMAIIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH UH(POPMAIIUIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaA&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEJIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vhuseepcanvnvie KOMMYHUKAMUGHble  Oelicmeéus, 0Oecnedusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAOUJUXCAL.

OO0menne:

e BOCIPUHUMATH U POPMYJIIMPOBATH CYKECHHUS B COOTBETCTBHUH C YCIOBUSIMH
U [IeJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy pEIICHUs
3a/1a4uv, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

B X0/JIe 00CY>KJI€HHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOl TEMBI,
po6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHus; CONOCTABIATh CBOM CYXACHUS C CYXXICHUSMU JPYrux
YYaCTHUKOB JUaynora, OOHapy>KMBaTh pa3iMuve U CXOJICTBO IMO3MIIMHA; B
KOppEKTHOU popMme hopMyIMpOoBaTh pa3HOTIIACHs, CBOU BO3PAKECHUS;
NOPEACTABIATh  PE3yJbTAaThl  pEHIeHWs  3aJadd,  SKCIEPUMEHTA,
UCCIICZIOBAHUS, TPOEKTA; CAMOCTOATEIHHO BBIOMPATh ()OpMAT BBICTYTIIICHHS
C Y4€TOM 3aja4 MPe3eHTalUd U OCOOEHHOCTEH ayJUTOpHUH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUTyaIbHOU
paboThl MpU pElIEHUWH YYEOHBIX 3a7ad; NPUHUMATh LIEJIb COBMECTHOM
NESATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3alldi0  COBMECTHOW  paloTHhl,
pacnpenensaTb BUABI padOT, TOroBapUBaThCs, OOCYXAAaTh Ipolecc U
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBbIX (opMax pabOThl (00CykAeHUS, 0OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOU JCHCTBUSI C PYTUMHU YJI€HAMH KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOUMHA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvhvle pecynamugnsle oeticmausi, 0becneuusarom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUpATh CIIOCOO pelieHus C
Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW UH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATENHLHOM pediekcMu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIA/IETh CIOCOOAMU CaAMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IPU PEIICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa I€IM M YCJIOBUSAM, OOBICHATH
MPUYMHBI TOCTHKEHUSI WM HENOCTHXKEHUSI PE3YJbTATOB JEATEIBHOCTH,
HAXOJIUTh OMHMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

YurtaTe ¥ CTPOUTH TaOIHUIIBI U TUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeHEE apu(PMETHUECKOE, MEaHa, HanOoJIbLIEE,
HaVMEHbIIEE 3HAYEHUE, Pa3MaX MACCUBA YUCIIOBBIX TAHHBIX.

OmnepupoBaTh NOHATUSAMU: CIy4YaWHBIM SKCIEPUMEHT (OMBIT) U CIy4yallHOE
COOBITHE, JIEMEHTAapHOE COOBITHE (IJIEMEHTApHbI HCXOJA) CIy4YailHOrO OIBITA;
HAXOJUTh BEPOSTHOCTH B OMBITaX C PABHOBO3MOXKHBIMH CIIy4allHBIMH COOBITHSIMU,
HaxoOJIUTb W CpPAaBHHBATh BEPOSTHOCTH COOBITHM B HW3YYEHHBIX CIy4YalHBIX
JKCIIEPUMEHTAX.

Haxoauts u popmynupoBath COOBITHS: TIEpeceUeHUE U 00bEMHEHNE TaHHBIX
COOBITUH, COOBITHE, NPOTUBOIIOJIOXKHOE JAHHOMY COOBITHIO; IIOJIB30BAThCS
auarpaMMamu Jisepa u (popMyJIoi CII0KEHHUsS] BEPOATHOCTEN P PELICHUH 3a/a4.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOATHOCTh, HE3aBHUCHUMbIE COOBITHS;
HaxOJWUTh BEPOATHOCTH C IOMOLIBIO IIpaBWJIa YMHOXKEHHUSA, C IOMOILBIO JIepeBa
CJIy4alHOTI'O OIIbITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS ITPU PELICHUH 3aau.

OnepupoBaTh NOHATHAMH: HCIIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEPHUS
UCIIBITaHUH, yCHeX W HeyJdaya; HaxXOJuUThb BEPOSITHOCTU COOBITUH B cepuu
HE3aBUCUMBIX UCIBITAHUN J10 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTU COOBITUH B
CEpUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATHUAMM:  CllydailHas  BEIMYMHA,  pacIpe/esieHue
BEPOSATHOCTEH, JUarpamMma pacrpeeacHusl.

11 KJIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIOy4yallHOM  BEJIWYUHBI 11O
pacupeaeeHUIO Ui C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOJIUTH TPUMEPHI,
KaK MPHUMEHSETCS MaTEMaTUYECKOE OXHUIAHUE CIIyYalWHOM BEJIMYMHBI HAXOJHUTh
MaTeMaTHYECKOE 0KUAaHUE IO JAHHOMY PacIpeIeIICHHUIO.

HNmeTh nipeicTaBieHE O 3aKOHE OOJIBIINX YKCET.

HNmeTh nipesicTaBieHre O HOPMaJIbHOM PAaCHPEACIEHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Koaun4yecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

HpeI[CTaBJICHI/IG JaHHBIX U OIMUCATCIIbHAsA
CTaTUCTHUKaA

CriyyaiiHble OIBITHI U CIy4aiiHble COOBITHS,
OIIBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHU UCXOAaMU

Omnepanuu Haa COOBITHSMHU, CIOXKEHHE
BEPOATHOCTEMN

VYciioBHasA BEPOSATHOCTb, JEPEBO
CIIy4aiiHOTO OIbITa, (hopMyIia MOJHON
BEPOSITHOCTH U HE3aBUCUMOCTDH COOBITUI

DneMeHTbl KOMOWHATOPUKH

CepI/II/I MOCJIEIOBATEIbHBIX NCIIBITAHUN

CryyaiiHble BETMYHUHBI U paclpeieieHus

N | Ol

O0001IeHrE ¥ cucTEMATHU3alNs 3HAHUN

oo w| b~

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM (uudpoBbIe)
Ne n/n P Konrpoabubie | IlpakTuueckue p
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 MaremaTtrueckoe 0XKHuIaHue CIy4aiHOM 4
BEJTMYUHBI
5 Jucnepcus U cTaHJapTHOE OTKJIOHEHUE 4 1
CIy4yallHO! BEJIUYHHBI
3 3aKoH OOJNBIIMX YHCET 3 1
4 HenpepsiBHBIE CiTydaliHbIE BETUYNHbI 5
(pacrtipeneneHus)
5 HopmanbHoe pacnipeneneHus 2 1
6 [ToBTOpenue, 0600IIEHUE U 19 5
CUCTEeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3
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