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NMNOACHUTEJIbHASA 3AMMUCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «MATEMATUKA»

Pabouass mporpamMma Mo ydeOHOMY mpenmery «MaremaTnka» 0a30BOTO
ypoBHsS s oOyuarommxcst 10—11 xmaccoB paszpaboraHa Ha OCHOBE
®Denepa’dbHOTO T'OCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa CPEIHErO
obmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH,
MPEABSBISIEMBIX K MaTeMaTHYECKOMY 00pa30BaHUIO, M TPaIUIINI POCCUIICKOTO
obpazoBanus. Peanuzanusi nporpaMMbl 00€CIIEYMBACT OBJIAJACHHE KITIOUYEBBIMU
KOMITETEHIIMSIMH, COCTABIISIONIMMI OCHOBY JUIS CAMOPA3BUTHS M HETIPEPHIBHOTO
oOpazoBaHus, L[EIOCTHOCTh 0O0IIEKyIBTYpPHOTO, JUYHOCTHOTO n
MIO3HABATEJILHOTO Pa3BUTHS TUIHOCTH 00yUarOIUXCH.

B paboueit mporpamMme ydTeHsl naeu u nojoxeHus «KoHumenmuum pazBuTns
Maremaruueckoro oopasosanus B Poccuiickoii denepaunu». B coorBeTcTBHU C©
Ha3BaHMEM KOHIEMIIMH, MaTeMaTHIeCKoe 0Opa3oBaHUE NOJDKHO, B YaCTHOCTH,
MIPEOCTABISTh KaXI0OMy 0OydaromeMycsi BO3SMOKHOCTb JIOCTH)KEHHSI yPOBHS
MaTeMaTHYeCKUX 3HAHWN, HEeOOXOIUMOTO /ISl TAIbHEUIIIeH YCIIeITHON KU3HU B
obmectBe. VIMeHHO Ha pelleHHe 3TOM 3a/1a4M HarejeHa padodas IporpaMma
6a30BOT0 ypOBHSL.

B omoxy 1mmdpoBoii TpaHchopmammum BceX cdep  UeTOBEUECKOMH
JIeSITEIbHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 6a30BOI MaTeMaTHYECKON MTOATOTOBKH. YIKE B IIIKOJIE MaTEMAaTHUKA CIIYXKHT
OTIOPHBIM TIPEMETOM ISl M3Y4YEHHsT CMEKHBIX JUCHHUIUIMH, a B KHU3HHU TOCIE
IIKOJIBI peajibHOW HEOOXOJMMOCTBIO CTAHOBUTCS HENpEephIBHOE 00pa3oBaHHE,
YTO TpeOyeT MOJHOIEHHOH 0a30B0i 00111600pa30BaTENHLHON MOrOTOBKH, B TOM
YHCIIe W MaTeMaTHYecKoil. DTo OOyCJOBJIEHO TeM, YTO B HAIIM JHU PacTET
YHCIO CHENHATbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM
MaTeMaTHKH: M B cepe SKOHOMHKHM, U B OW3HEce, M B TEXHOJOTHYECKHX
obmacTsaXx, W Jake B TyMaHMTapHBIX cdepax. Taxum ob6pa3oMm, Kpyr
oOydJaromuxcsi, JUisi KOTOPBIX MaTeMaTHKa CTAaHOBHUTCSI 3HAYMMBIM TIPEIMETOM,
CYIIIECTBEHHO PaCIINpPSIETCS.

[TpakTHueckass TONE3HOCTh MaTEeMaTHKH OOyClOBI€Ha TeM, dYTo e&
NPEAMETOM  SIBJIAIOTCS  (DyHIaMEHTalbHBIE CTPYKTYPBl — HAIllero Mupa:
MIPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOMICHHS OT MPOCTEHIINX,
YCBaMBAEMBIX B HEMOCPEJCTBEHHOM OINBITE, JO JOCTaTOYHO CIIOKHBIX,
HCO6XOI[I/IMBIX IJId pa3BUTHUA HAYYHBIX W TEXHOJOTHYCCKUX Hﬂeﬁ. bes
KOHKPETHBIX MAaTeMaTHYECKUX 3HAHMI 3aTpyIHEHO NOHMMAaHWE IPHUHIIMIIOB
YCTpOHCTBA M MCIHOJB30BAHUS COBPEMEHHOW TEXHUKHU, BOCHpPUATHE U
HHTEpIpeTanus pa3HooOpa3HOW COIMANBHON, YKOHOMHYECKON, TTOIUTHIECKON
nHdopmanny, mManodpdexTHBHA MOBCEAHEBHAS IPAKTUYECKasl IESTEIbHOCTb.
Ka>1<210My YCJIOBCKY B CBOCH JKH3HU MPUXOAUTCA BBIMIOJHATE JOCTATOYHO
CJIOKHBIE PAcU€Thl U COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOANUTH HY’KHBIC
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GopMyNnBI M NPUMEHATh HMX, BIAACTh NPAKTUYCCKUMH  NPHEMaMH
TEOMETPHUECKHX  M3MEPEeHMH M  TOCTPOCHWH, YUTaTh HH(OpMAIHIO,
NPEJCTaBICHHYIO B BHIY TaOJHWIL, AUarpaMM M TpaHKOB, KUTh B YCIOBHSX
HEONpeNeIEHHOCTH W TOHMMAaTh BEPOSITHOCTHBIM  XapakTep ClIydaifHbIX
COOBITHIA.

OfHOBPEMEHHO C pacimMpeHueM cdep TPUMEHEHUs MaTeMaTHKH B
COBpPEMEHHOM o00mecTBe BCE 0ojiee BaXKHBIM CTAHOBUTCS MaTeMaTHUECKHH
CTHJIb MBILIICHHS, IPOSIBISIOIINICS B ONPEICIEHHBIX YMCTBCHHBIX HaBbIKaX. B
npolecce M3y4eHHs MaTeMaTHKH B apceHal NPUEMOB M METO/OB MBIIIJICHUS
YeJI0OBEKa eCTECTBEHHBIM O00pa3oM BKJIIOYAIOTCS HHOYKOUS W JIEeIyKIHs,
0000mIeHne W KOHKpETH3alWs, aHalu3 ¥ CHHTe3, Kiaccupukamms W
cucremMaTu3anus, adbcrparupoBaHue W aHajorusi. OOBEKTHl MaTeMaTHYECKHX
YMO3aKJIIOYCHHH, TpaBWia HMX KOHCTPYHPOBAaHMS PACKPHIBAIOT MEXaHHU3M
JIOTMYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUsSI (POPMYJIUPOBATH,
00OCHOBBIBATh M JIOKA3bIBaTh CYXJCHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE
MBIIIIEHHE. Benymas poib NpPUHAUICKUT MareMaTuke B (OPMUPOBAHUH
aHFOpPITMPI‘-IeCKOﬁ KOMITOHCHTbI MBIIIJICHU ST u BOCIIMTAaHUU yMeHI/Iﬁ
JeCTBOBATh 10 3aJaHHBIM alrOPHTMAaM, COBEPLICHCTBOBATH H3BECTHBIC WU
KOHCTPYHpPOBaTh HOBBIE. B mpoliecce pelieHnst 3aja4 — OCHOBHOW y4eOHOI
NEATeIbHOCTH Ha YPOKaX MAaTeMAaTHKH — DPa3BUBAIOTCS TBOpYECKas M IIPHU-
KJIaJ{Hasi CTOPOHBI MBIIIJICHUSI.

OOy4eHne MaTeMaTHKe JAET BO3MOMKHOCTD Pa3BHBATh y YYAIUXCs TOYHYIO,
panMoHaNbHYI0O M HWH()OPMATHBHYIO pedb, yMEHHE OTOMpaTh Haumboiee
MOJIXOJSIIME  SI3BIKOBbIE, CHUMBOJIMUECKHE, TIpaduueckue CcpeacTBa  JJis
BBIPQKCHUS CYXKJICHUN M HATJIAIHOTO UX MPEACTABICHHUS.

HeoOxoanMbIM ~ KOMITOHEHTOM  OOIIEH  KyJBTYphl B  COBPEMEHHOM
TOJKOBAaHMU  sBIIieTCS  oOIlee 3HAKOMCTBO C  METOJAaMH  I[TO3HAHUS
JICWCTBUTEIILHOCTH, NPEJICTABICHHE O IMpEAMETe M METOJe MaTeMaTHUKH, €ro
OTJINYHA OT METOAOB €CTCCTBCHHBIX U I'YMaHUTApPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHMSI MAaTEMATHKU I PELICHUS] HAYyYHbIX U MPUKJIATHBIX 3a1a4. Takum
o0pa3zoM, MaTeMaTniyeckoe o0pa3oBaHHE BHOCUT CBOW BKJIaa B ()OPMUPOBAHUE
o0mIelt KyJIbTypbl YeloBeKa.

W3yyeHne MaTeMaTWKH  CIIOCOOCTBYET  OCTETHMYECKOMY  BOCIIMTAHHIO
YeJI0BEKa, IIOHUMAHHIO KPAacoThl U M3SIIECTBA MAaTEMaTHUECKUX PAcCyKICHHH,
BOCIIPUSTHIO TE€OMETPUIECKUX (POPM, YCBOCHHIO HJIEH CHMMETPHH.

LENU U3YYEHUA YYEBHOIO NMPEOMETA « MATEMATUKA»
[IpuoputeTHpiMu TIeTsIMH 00ydeHHs Matematuke B 10—11 kmaccax Ha
0a30BOM YpOBHE SIBJISIFOTCSI:

e  (dopMupOBaHME LEHTPAJbHBIX MAaTEeMAaTHYECKUX MOHATUH (4HCIIO,
BEJIMYMHA, TeOMEeTpuueckas (Qurypa, IMEepeMeHHas, BEPOSTHOCTS,
(yHKIMST), 00eCIeUnBAONIMX MPEEMCTBEHHOCTh M TE€PCIIEKTHBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00y4alomuXCcs;
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e [OJBEJECHHE y4alllUXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSA3M MAaTEMaTHKH W OKPYXKAIOLIETO MHpa, IIOHUMaHHE
MaTEeMaTHKH KaK 4acTu 0011l KyIbTypbl YETIOBEUECTBA;

®  DPa3BUTHE MHTEIUICKTYAIbHBIX U TBOPYECKUX CHIOCOOHOCTEH yyalmxcs,
[103HABATEIILHON aKTUBHOCTH, HCCIIEN0BATENbCKUX yMEHUH,
KPUTUYHOCTH MBIIIICHUS, HHTEPEca K U3YUCHUIO MaTeMaTHKH;

e  (opmupoBaHue (YHKIHMOHAILHOW MaTEMaTHYeCKOH I'pPaMOTHOCTH:
YMEHHs paclo3HaBaTb MaTEMAaTHYECKHUE AaCMeKThl B  pealbHBIX
JKM3HEHHBIX CUTYalUsAX M NPU U3YyYCHUH JIPYTUX y4eOHBIX MPEIMETOB,
MIPOSIBJICHUS] 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (POpMyJIMpOBATH HX
Ha s3bIKE MAaTeMaTHMKM WM CO3[aBaTb MAaTEMaTHYECKHUE MOJEIH,
OPUMEHATh OCBOEHHBI MAaTEMATUYECKHUH anmapaTr Uil pPeLIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad, HHTEPIPETUPOBATh U OLIEHUBATH
MOJTyYCHHBIE PE3YIbTaTHI.

OcCHOBHBIE JMHHMU cojepxkaHHud Kypca Marematuku B 10—11 xmaccax:
«HUucna ¥ BBIUMCICHUSY, «Anredpa» («AJreOpandeckue BbIPAKCHUD),
«YpaBHeHHST W HepaBeHcTBa»), «Hauwama MaTemaTrmyeckoro aHanmzay,
«l'eomerpusiy («'eomerpuyeckue ¢urypsl W uX cBoiicTBay, «V3mepenune
TEOMETPUYECKUX BEIWYIHMH»), «BeposTHOCTh M cratucTuka». [laHHBIE JTHHUN
Pa3BHBAIOTCS MApAJUIEIBHO, KaX/as B COOTBETCTBUHM C COOCTBEHHOMW JIOTMKOH,
OJHAKO HE HE3aBHUCHMO OJHA OT JAPYrod, a B TECHOM KOHTAaKTe U
B3aumoyieiictBun. Kpome 3Toro, nx OOBEAMHSET JIOTHYECKasl COCTaBIISIOIIA,
TPaIUIMOHHO MPUCYIAsi MaTeMaTHKE U MMPOHHU3BIBAIOIIAs BCE MaTeMaTHUECKUE
Kypcsl W copepxarenbublie JuHHH. CdopmynupoBanHoe B DeneparbHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJIApTe CpeaHero o0Iero oopaszoBaHus
TpebOBaHNE «BIAJCHUE METOJAMH JIOKA3aTENbCTB, AJITOPUTMAMH pEIICHUS
3a7a4; yMmMeHHe (OpMYIHMpOBaTh OINpPEIEICHUsS, aKCHOMBI M TEOPEMBI,
MPUMEHSTh HUX, MPOBOAUTH JOKA3aTEIbHBIC PACCY)KICHHA B XOJE PEUICHUS
3a7a4» OTHOCHUTCS KO BCEM KypcaMm, a (hopMHpOBaHME JIOTMYECKHX YMEHHUH
pacmpezensieTcss M0 BCeM TrojaM OOy4YeHHsl Ha YpOBHE CpenHero oO0Iiero
oOpa3oBaHUs.

MECTO YYEBHOIO NMPEOAMETA «MATEMATUKA»
B YYEBHOM NMNAHE

B coorBerctBun ¢ ®DenepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM  cpemHero oOmero oOpa3oBaHMsS  MaTeMaTHKa  SIBISIETCS
o0s3aTeNbHBIM [IPEMETOM Ha JaHHOM ypoBHe oOpaszoBanus. Hacrosei
pabodeil mporpaMMol MpeaycMaTpHBaeTCs H3y4dEHHE YydeOHOro mpenmera
«Marematuka» B paMKax TpEX YUeOHBIX KypcoB: «Anredpa ¥ Hauana
MaTeMaTHYECKOro aHanm3a», «l'eomerpus», «BeposSTHOCTP W CTaTHCTHKAY.
dopMHupoBaHUE JIOTHYECKUX YMEHHI OCYIIECTBISICTCS HA NMPOTSHKEHHUH BCEX
jJer oOydeHHMs B CTaplied IIKoJie, a OJJIEMEHTHl JIOTMKH BKJIIOYAIOTCS B
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coJiep’KaHNe BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yueOHOM mmane Ha u3yueHue marematuku B 10—11 kiaccax orBogurcs 5
Y4eOHBIX YacOB B HENENI0 B TEUCHHE KaXIOro roga obydeHus, Bcero 350
y4eOHBIX 4acoB.

Temarndeckoe IUIAaHUPOBaHUE Yy4eOHBIX KYpCOB M PEKOMEHyeMoe
pacnpezeneHre  y4eOHOro BPEMEHHM ISl  M3YYEHHsS OTICNbHBIX  TEM,
NpEAJIOKEHHbIE B HACTOALICH Mporpamme, Hajo0 paccMaTpuBaTh Kak
MPUMEPHBIE OPUEHTHPHl B IIOMOINb COCTAaBUTENIO AaBTOPCKOW pabodeit
IPOrpaMMbl M TPEXJIE BCEro y4yHuTeso. ABTOp pabouell mporpamMMbl BIIpaBe
YBEIMUYUTh WM YMEHBIIUTH NPEIOKEHHOE YHCIO Y4EOHBIX 4acoB Ha TEMY,
YTOOBI yIIIyOMTHCST B TEMATHKY, 3aMHTEPECOBABIIYIO OOYYArONIMXCS, WU
HallpaBUTh yCWIUS Ha NPEOAOJECHME 3arpydHeHuil. JlomycTumo Takke
JIOKaJIbHOE TIepepacipeiesieHle U IIepecTaHOBKA JIEMEHTOB CO/IEPKaHUs Kypca
BHYTpH JIAHHOTO KJacca.

KommgecTBo mpoBepodHBIX pabOT (TeMaTHYECKHH W WTOTOBBIA KOHTPOIH
KayecTBa YCBOCHHMsI y4eOHOro MaTepuana) M UX TUI (CaMOCTOSITEIbHBIC U
KOHTPOJIbHBIE pabOThI, TECTHI) OCTAIOTCA HA YCMOTPEHHUE YUUTETIS.

Taxoke yuuTenp BIpaBe YBEJINYNTH WM YMEHBIIUTH YUCIO YY€OHBIX 4acOB,
OTBeIEHHBIX B  paboueil mporpaMme Ha 00OOILIEHHE, IOBTOpPEHHE,
CHCTEeMaTH3alUI0 3HAHUH 00ydJaromuxcsi. EANHCTBEHHBIM, HO MPUHIMIHAIBHO
B)XHBIM KPUTEPUEM, SIBJISICTCS JIOCTH)KEHUE PE3YJIbTATOB 00YUEHHsI, YKA3aHHBIX
B HACTOSAILIEH NMPOTpaMMe.

NMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATUKA»

OcBoeHue ydeOHOro mnpeamera «MaTeMaTHKay JAOJDKHO OOECIICYnBaTh
OCTIDKEHHE Ha YPOBHE CPENHETr0 O0mero oOpa3oBaHHSA — CJEAYIOMINX
JIUYHOCTHBIX, METAMIPEIMETHBIX M IPEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB:

JINYHOCTHBLIE PE3YJIbTATDI

JIuyHOCTHBIE pPE3yNIbTaThl OCBOGHUSI IMPOTrpaMMbl yueOHOro mpeamera
«Marematuka» XapakTepH3yIOTCs:

I'padxcdarckoe socnumaHue:

Cc(OPMHUPOBAHHOCTBIO ~ TPAKTAHCKOH  MO3MIUH  OOYyYaromerocs  Kak
AKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHHCKOTO OOIIECTBA, MPEACTaBICHUEM
0 MaTeMaTHYeCKMX OCHOBaxX (DYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYP,
SBIICHUW, TPOLEAYp TPaKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHl W TIP.),
YMEHHEM B3auMOJICHCTBOBAThH C COLUAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHH C
nX GYHKOUAMH 1 Ha3HAUCHHEM.

Hampuomultecrcoe socnumaHue:

c(OPMUPOBAHHOCTHIO POCCHHCKOHN TPa)KIaHCKOW MIACHTHYHOCTH, YBa)KCHHUS
K I[pOUUIOMY U HACTOSILEMY POCCUHCKOM MaTeMaTUK{, LIEHHOCTHBIM
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OTHOLICHHEM K JOCTHIKCHUSM POCCHHCKAX MATEMAaTHKOB W POCCHICKOI
MaTeMaTHYECKON IIKOJbI, K HCHOJb30BAHUIO JTHX JOCTH)KEHHH B JAPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

ﬂyxoeuo-upaecmeeuuoeo socnumaHun:

OCO3HaHMEM JYXOBHBIX ILIEHHOCTEH poccuiickoro Hapoxaa; cdop-
MUPOBAHHOCTBIO HpPaBCTBEHHOI'O CO3HaHMu4, 9THYCCKOI'0 IIOBCACHU A,
CBSI3aHHOTO €  INPAaKTHYeCKHMM IPUMEHEHHEM JOCTIKCHHH Haykd U
JIeSITENIbHOCTBI0  yYEHOr0; OCO3HAHMEM JIMYHOIO BKJIQJA B IIOCTPOCHHE
YCTOHYMBOTO OYIyIIETO.

dcmemuueckoe socnumaHue:

9CTCTUYCCKUM OTHOIICHHUEM K MHPY, BKIIIOYasd 3CTETUKY MaTEMaTUYCCKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pemeHnii, paccyxAeHHH;
BOCIIPHMMYHMBOCTBI0 K MAaTEeMaTHUYECKUM acleKTaM pPa3IUYHbIX BHJOB
HCKYCCTBA.

du3uueckoe socnumaHue:

Cc(OPMUPOBAHHOCTBIO YMEHHsI INPUMEHSTh MaTeMaTHYeCKHe 3HaHUS B
MHTEpecax 370pOBOT0 M 0Oe30macHoro oOpas3a J>KM3HH, OTBETCTBEHHOI'O
OTHOIICHUS K CBOEMY 3[0pPOBBIO (310pOBOE MHUTaHHWE, COATAHCHPOBAHHBIA
PEKHUM 3aHATUI U OTAbIXA, PeryyisipHas Gpusnyeckas akTHBHOCTD); (PU3UIECKOTO
COBEpIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHBHO-03/I0POBUTEIBEHOMN
JIeSITENBHOCTBIO.

Tpydoeoe socnumanue:

TOTOBHOCTBIO K TpPYJy, OCO3HAHHUEM IICHHOCTH TPYAOJIOOWS; HHTEPECOM K
pa3nuuHbBIM - cepaM  NPO(ECCHOHAIBHON  JESTEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPIIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynmymieid mpodeccHn W peaau30BBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€aM000pa30BaHMIO Ha MPOTSHKEHUHM BCEH XM3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4acCTUuIO B pCIICHUU MPAKTUYCCKUX 3aaavd MaTeMaTHYCCKOU HalpaBJICHHOCTH.

IdKor02uueckoe socnumaHue:

c(OPMUPOBAHHOCTBIO 3KOJOTMYECKOW KyNbTYPbl, TOHUMAHUEM BIMSHUS
COLIMANIBHO-)KOHOMHMYECKMX  IPOLECCOB HA  COCTOSHUE MHPUPOJHON U
COLMAJIBHOW CpEe/Ibl, OCO3HAHHEM TIJI00AJBHOIO XapakTepa HSKOJOTHYECKUX
npo0JieM; oprueHTanue Ha MIPUMEHEHNE MATEMAaTHIECKNX 3HAHUH JUISl peIICHUS
3a7a4 B 00JIaCTH OKPYIKAIOWIEH CpeJibl, IUIAHUPOBAHMUS MIOCTYIIKOB U OLICHKH HX
BO3MOXHBIX ITOCJIECTBUH JIJIs1 OKPY>KaIOLLEH CPebl.

I_[euuocmu HAY1HO20 NO3HaAHUA:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH M  OOIIECTBEHHOW TNPAKTUKH, MOHHUMAaHHEM
MaTeMaTHYeCKOl HayKH Kak c(epbl YeIOBEUSCKOM JesTEeNbHOCTH, DTAIoOB e
PasBUTHSL W 3HAYMMOCTH [UIS Pa3sBUTHS LUBIIM3ALUH; OBIAJICHUEM S3BIKOM
MaTeMaTHUKUd U MaTeMaTU4eCKOW KyJIbTypoH KaK CpPEeJCTBOM IO3HAHUS MHUDA;
TOTOBHOCTBIO OCYHIECTBIISITH MPOEKTHYIO M HCCIIEI0BATEIbCKYIO IESTEIbHOCTD
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HWHAWBUAYAJIbHO U B I'PYIIIIC.

METANPEOMETHbIE PE3YJIbTATDI

MertamnpeqMeTHbIC Pe3yIbTaThl OCBOCHHS MPOTPAaMMBI y4eOHOTO IpeaMera
«Maremartuka XapaKTePU3YIOTCS OBJIaJIEHUEM YHUBEP CATbHBIMU
nosHasameasvHsvimMu Oeﬁcmguwu, YHUBEPCANIbHbIMU KOMMYHUKAMUSHbBIMU

0eliCmBUAMU, YHUBEPCANbHBIMU Pe2YAtmMuUeHsLMU OCUCTNEUAMU.

1)  Vuusepcanvnvie  noszmasameavmvie  Oelicmgus,  obecneyusarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX Npoyecco obyuarowuxca (oceoeHue
Memo008  NO3HAHUSL — OKPYJCAWe20  MUpd;  NpUMEHeHUe  J102UHeCKUX,
UCCIe008amMenbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuerr).

Ba3zoevte 102uueckue delicmeus:

6 BBIABISITH W XapaKTEPHU30BaTh CYIICCTBCHHBIC INMPH3HAKH MaTEMaTHUECKUX
OOBEKTOB, TOHSITHH, OTHONICHHH MEXKIy IOHATUSIMHU; (POPMYJIMPOBATH
ONpENINICHNsT  TOHATHM,  YCTAaHABIMBATh  CYIIECTBEHHBIH  MpHU3HAK
Kimaccu(UKaluy, OCHOBAHUS Ui OOOOIICHUS ¥ CPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJM3a;

6  BOCIPHUHHMATH, (OPMYIHpPOBATH M  MPEOOPaA3OBBIBATH  CYKICHUS:
YTBEpAWTENBHBIC W OTpPUIATCIbHBIC, CIWHUYHBIC, YacTHBIE U OOIIHE;
YCIIOBHBIE,;

6 BBISIBIISITH MaTEMAaTHIECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H 1 IIPOTHBOPEYNS B
(dakTax, JTaHHBIX, HAOJIFOACHHUSIX U YTBEPXKACHUAXK; TpeAaraTh KPUTCPHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

6 Jenatb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

6 MPOBOJIUTH CAMOCTOSITEIBHO JTOKAa3aTeIhCTBA MATEMATHUCCKUX YTBEPIKICHHUN
(mpsiMBIe W OT TIPOTHUBHOTO), BBICTPAWBATh apryMCHTAIMIO, IPUBOIUTH
MpUMEpbl ¥ KOHTPIPUMEPHI; OOOCHOBBIBATE COOCTBEHHBIE CYXKICHHA H
BBIBO/IBI;

6 BBIOMpATh CHOCOO pemieHUsT ydeOHOW 3agauu  (CpaBHHBATh HECKOJBKO
BAPUAHTOB pENICHHs, BHIOMpaTh Haubonee MOAXOMANUH C  Y4ETOM
CaMOCTOSITCIILHO BBIJICIICHHBIX KPUTCPHEB).

Basoeuvte uccaedosamenvckue deiicmeus:

6 HCMOJB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbLCKUNA HMHCTPYMEHT MO3HAHMUS;
(GbopMyIHpOBAaTh  BOMPOCHl, (PUKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMY,
YCTaHABINBATh HCKOMOE ¥ JaHHOE, (dhopmuIpoOBaTH THITOTE3Y,
apTryMEHTHPOBATh CBOO MO3UINI0, MHCHHE;

6 TIPOBOJMNTH CaMOCTOSITEILHO CINIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIIEA0BAHNE
[0 YCTAHOBIICHHIO OCOOEGHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBICHUS,
MpoIiecca, BBIBICHUIO 3aBHCUMOCTCH MEXIy OOBCKTaMH, SIBJICHUSMH,
MpoLIecCaMu;
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6 CaMOCTOATENbHO (HOPMYJIMPOBATh OOOOIICHHS M BBIBOJBI IO PE3yJbTaTaM
MIPOBEAEHHOTO HAOIOJCHUS, MCCIIEIOBAHUS, OICHUBATh JIOCTOBEPHOCTD
MTOJTyYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHNIA;

6 TIPOTHO3MPOBATH BO3MOYKHOE pAa3BUTHE TIPOIECCa, a TaKKe BBIJBUraTh
MPEANOJI0KEHNA O €TI0 pa3BUTUN B HOBLIX YCJIOBUAX.

Paboma c ungpopmayueii:

6 BBISBJIATH JIePUIUTHI MH(OpMALUK, AaHHBIX, HEOOXOANMBIX IJIsI OTBETa Ha
BOIIPOC U JUIs PELLICHUS 3aa4H;

6 BbIOMpaTh MH(POPMALUIO M3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3HPOBATh,
CHCTEeMaTH3UPOBATh U MHTEPIPETHPOBATh MH(OPMALIMIO pa3IMuHbIX BU/IOB U
(hopm mpezcTaBICHUS;

6 CTPYKTYpHpOBaTh WH(OPMAIUIO, MPEACTABIATH €€ B PaziIM4HBIX (opmax,
WITIOCTPUPOBATH I'PapUIECKH;

6 OLEHUBATh HAA&KHOCTH HMH(MOPMAIMM 10 CAaMOCTOSITEIBHO  cop-
MYJIMPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanrvHvle Kkommynuxamuenwvie Oelicmsusd, — o0becneyusarom

CHOPMUPOBAHHOCTNG COYUATLHBIX HABLIKOG 0OVUATOUUXCSL.

Oowenue:

6 BOCIIPHHUMATH U (pOPMYJIMPOBATH CYXK/IEHHSI B COOTBETCTBHU C YCIIOBUSIMH U
HEeISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BEIPaKaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M TIMCHMEHHBIX TEKCTaX, NaBaTh MOSICHEHWS II0 XOJIYy peIICHHs
3a/1a41, KOMMEHTHPOBATh MTOTyYeHHBIN PEe3yIbTaT;

6 B X0/l OOCYKIEHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJIeMbl, peliaeMoii 3a/1aur, BhICKA3bIBaTh WJICH, HAICJICHHBIC HA MOUCK
PEIICHHST; COTIOCTABIIATh CBOM CY)KICHHS C CYXICHUSAMH IPYTUX YIACTHUKOB
Janora, OOHAPYKHBATh Pa3jIM4YME M CXOJCTBO IMO3HUIMHA; B KOPPEKTHOM
thopme GopMyIHpoOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

6 TIPENICTABIISATh PE3YJIbTAThl PELICHUS 337a4yM, SKCIIEPUMEHTA, MCCIeI0BaHMS,
MIPOEKTA; CAMOCTOSTEIFHO BRIOMPATh (hOpMAaT BBICTYIJICHUS C yUETOM 3a1ad
MIPE3EHTAIMN U 0COOCHHOCTEH ay TUTOPHH.

CompyodHuuecmaeo:

6 TIOHMMAaTh W WCIOJIB30BaTh IPEHMYIIECTBA KOMAHIHOW W WHIVBUIYAITbHON
paboThl TNpH pelIeHWH Yy4eOHBIX 3a/a4; NPHHUMATH LElb COBMECTHOW
NESTETBHOCTH,  IUIAHUPOBATh  OPraHW3alHI0  COBMECTHOW  paboThl,
pacnpesiensiTh BUABI paboT, OroBapHBaThCs, OOCYXIaTh MpoIecc u
pe3ynbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTIOJICH;

6 y9acTBOBaTh B TPYIIOBEIX (opMmax paboTsl (00CyXIeHHS, OOMEH MHCHHH,
«MO3TOBBIC IITYPMbI» M WHBIC); BBINOJHITE CBOIO YacTh pabOThl U
KOOPAWHUPOBATH CBOW JEHCTBHA C IPYTUMH WICHAMH KOMAaH[BI; OICHUBATH
KayecTBO CBOEro BKJaJa B  OOMMI  MPOXYKT MO  KPUTEPHSM,
c(OpMyITHPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvnvie  pesyasmuenvie  Odelicmaus, obecneuusarom
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Gopmuposanue cMblCIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopzanusayusi:

6 COCTaBJIATH IUIAH, aJTOPUTM PELICHUS 3a]aul, BEIOMPATh CIIOCO0 PEIICHHUS C
yu4€TOM  HMMEIOIIMXCS  pPEecypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHpPOBaTh U KOPPEKTHUPOBATh BAPUAHTBI PELUIECHUI ¢ Y4ETOM HOBOM
HHpOPMALIUH.

CamokoHmpoawv:

6 BIAICTh HABBIKAMM  ITO3HABATENBHOM  Pe(UIEKCMM KaK  OCO3HAHUS
COBEpILAEMbIX JAEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJIbTaTOB;
BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysbTara
peleHust MaTeEMaTHYECKON 3ajauu;

6 IPEIBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTb IIPU PELICHUM 3aJauH,
BHOCHUTH KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
JIAaHHBIX, HAlICHHBIX OIMHUOOK, BBISIBICHHBIX TPYAHOCTEH;

6 OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIN U YCIOBUAM, OOBSICHITH IPUUNHBI
JOCTHIKEHUS WM HEIOCTHIKEHUS PE3y/IbTaTOB AEATEIbHOCTH, HAXOIUTh
OmMuOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

NMPEAMETHBIE PE3YNbTATbI

[TpenmeTHbIe pe3ynbTaThl OCBOEHHs paboOdell MporpaMMbl MO MaTeMaTHKE
NPE/ACTAaBICHBl MO ToxaM OOy4YeHHsI B paMKax OTHCIbHBIX KYpCOB B
COOTBETCTBYIOIIMX pa3zenax HacTosAwei [Iporpammsl.
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PABOYAS NMPOrPAMMA YHYEBHOI'O KYPCA «AJIFTEBPA U
HAYAJIA MATEMATUYECKOIOo AHAJIU3A»

LLENX U3YYEHUA YYEBHOIO KYPCA

Kypc «Anrebpa u Havasia MaTeMaTH4ECKOTO aHAJIN3a» SIBIISIETCSI OJTHUM M3
HanOoJiee 3HAYMMBIX B IPOTpPaMMe CTapIleid IIKOJIbI, MOCKONBKY, C OJHOM
CTOPOHBI, OH OOECIIEYMBACT WHCTPYMEHTAIbHYIO 0a3y Ul M3y4YeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JIOTHUECKOE
1 a0CTPaKTHOE MBIIUICHNE YJaIINXCsl HA YPOBHE, HEOOXOANMOM TSI OCBOCHUS
KypcoB MH(OpMAaTHKH, OOIIECTBO3HAHUS, WCTOPHHM, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca yJalliecsl OBIaJeBal0OT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON
HayKH, KoTopas ()OpMyJIHPYET CBOU JIOCTIKEHHUS B MaTeMaTHIecKoii hopme.

Kypc anreOpbl ¥ Hayan MaTeMaTH4eCKOrO aHAIW3a 3aKJIaIbIBacT OCHOBY
JUISl YCTICTITHOTO OBJIACHHS 3aKOHAMH (DM3UKH, XUMHUH, OMOJIOTHH, TIOHUMaHUS
OCHOBHBIX TEHJICHIIMH HSKOHOMHUKM U OOIIECTBEHHOH JKHU3HU, TI03BOJISIET
OPHEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX N KOMITBIOTEPHBIX TEXHOIOTHSIX,
YBEPEHHO UCIIOJIb30BaTh UX B IOBCEJHEBHOM JKU3HU. B To)xe BpeMs oBnaseHue
a6CTpaKTHBIMI/I N JIOTUYCCKHU CTPOTMMU MATEMATUYCCKUMHU KOHCTPYKIUAMHU
pa3BHBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKICHMUS, UCII0JIb30BaTh 00o001eHne u KOHKPETHU3aLUIO,
abcTparnpoBaHNe W aHAIOTHIO, (DOPMHPYET KpPEaTHBHOE W KPHUTHUYECKOE
MbIIUIEHHE. B xone u3yueHus anreOpbl M Hayaja MaTeMaTH4ecKoro aHaius3a B
CTaplIel IIKOJE ydYalluecs MONTydYaroT HOBBIH ONBIT PEIIEHUS MPUKIATHBIX
3aJa4, CaMOCTOSITEIbHOIO MOCTPOEHUSI MaTeMaTHUECKUX MOJENEH pealbHbIX
CUTYalUi U UHTEPIPETALUU II0JyYEHHBIX PELICHUH, 3HAKOMSATCS C IIPUMEpPaMHU
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NpHUpPOJE, Hayke M B HCKYCCTBE, C
BBIJJAIOIIMMUCS] MaTEMAaTHUYECKUMH OTKPBITUAMHU U UX aBTOPAMU.

Kypc obnagaer 3HaUMTENbHBIM BOCHHMTATEIBHBIM ITOTEHIINAIOM, KOTOPBIN
peanusyercst  Kak  4epe3  ydeOHBI  Marepuas,  CIOCOOCTBYIOIIMH
(hopMHPOBAaHUIO HAYYHOTO MHPOBO33PEHUS, TaK U uepe3 creluduKy yaeOHoi
JIeSITeIIbHOCTH, TpeOyromeit CaMOCTOSITEIILHOCTH, aKKypaTHOCTH,
HpO[[OJ'I)KPITC.HI:HOﬁ KOHIICHTpalun BHHUMAaHUA u OTBCTCTBCHHOCTHU 3a
TIOJTyYEHHBIN pe3yibTar.

B ocHoBe Meronauku oOydeHHsl anreOpe M HadalaM MaTeMaTH4ecKOro
aHaJIM3a JISKUT ACATEIbHOCTHBIN MPUHLIUI 00yYCHUS.

B ctpykType Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAJIN3a» MOXKHO
BBIICIUTh CJIEAYIOLUIME COIEP)KATEIbHO-METOAUYECKUE JuHUM: «Yucna u
BBIUUCIICHUsY, «DyHKIMH © Tpapukm», «YpPaBHCHUS H HCPABCHCTBAY,
«Hauana maremMaTuueckoro ananusa», «MHOKeCTBa U JIOTHKa». Bce 0CHOBHbBIC
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COZIEpIKaTEIbHO-METONYECKUE JIMHUHM W3Y4aloTCsl Ha MPOTSHKCHUH ABYX JIET
00yd4eHHst B CTaplIel MIKOJIe, ECTECTBEHHO JIOMOJHSIS IPYT APYyra U IMOCTEIeH-
HO HACBIIAsCh HOBBIMH TEMaMH M pasjielaMd. MOXHO C YBEpEHHOCTBIO
CKa3aTh, YTO JAHHBIA KypC SBISCTCS MHTETPATHBHBIM, TOCKOJIBKY OOBEAMHSCT
B cebe copep)kaHWe HECKOJbKUX MAaTeMaTHYeCKHX JUCIUILIMH: ajireopa,
TPUTOHOMETPHS, MaTeMaTHYECKUH aHalIu3, TEOpUst MHOXKeCTB U 1p. [lo Mepe
TOr0 Kak ydaluecs OBJIAJeBalOT BcE Oojee IIMPOKUM MaTeMaTH4ECKUM
annapaToM, y HHX IIOCIEIOBaTeIbHO (OPMHUPYETCS M COBEPLICHCTBYETCS
YMEHHE CTPOUTH MaTeMaTHYECKyI0 MOJENb PealbHOM CHTYaIlMH, IPHUMEHSTh
3HaAHWS, MTOJTYUYEHHbIE B Kypce «Anredpa 1 Hauasla MaTeMaTHYeCKOTO aHAIN3a,
JUISL PELICHUS] CaMOCTOSITENIbHO ChOPMYITHPOBAHHON MaTeMaTHYeCKOH 3a1aqH,
a 3aTeM WHTEPIPETHPOBATH MONYyYCHHbIH pe3ybTar.

CoznepxaTeabHO-METOqUYecKas JIMHUS «Unclla U BBIYMCICHHS 3aBepIIaeT
(opMHUpOBaHNE HABBIKOB HCIIOJIB30BAHMS JACHCTBUTENBHBIX YHCEN, KOTOPOE
ObLIO HayaTo B OCHOBHOM mikose. B crapmeil mxose ocoboe BHUMaHUE
ynensiercss  (OPMUPOBAHUIO  MPOYHBIX  BBIYUCIHUTENBHBIX  HABBIKOB,
BKJIIOYAIOMX B  cedd  HWCIIONB30BaHME  PA3IMYHBIX  (OpPM  3alHCH
JICWCTBUTEIILHOTO YUCIIa, YMEHUE PAllOHAIBHO BBIMOJIHSITE JEHCTBUS C HUMH,
JeJaTh NPHUKUAKY, OLEHHBATh pe3yibTar. OOydaromuecs MOoJy4aloT HaBBIKU
NPHOIIIDKEHHBIX BBIYMCIICHUH, BBIOJHEHHUS JEHCTBUI C YUCITaMH, 3aTUCAaHHBI-
MH B CTaHAapTHOH (opMe, HCIONb30BAaHHS MAaTEeMaTHYeCKUX KOHCTAHT,
OLICHUBAHMS YHCIIOBBIX BBIPAKCHUII.

Jlunust «YpaBHEHUS] M HEPaBEHCTBA» pPEaM3yeTcs Ha MPOTSHKEHUH BCETO
o0y4eHuss B CTapllell IIKOJIe, MOCKOJbKY B KaXKIOM pasfeie MporpaMmmbl
MPElyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad. YUallHecs OBJIAICBAIOT
Pa3IMYHBIME METOAAMH PELICHUs LEbIX, PAlUOHAIBHBIX, UPPALMOHATIBHBIX,
NOKa3aTeNbHBIX, JIOTAPHYMHUYECKHX M TPUTOHOMETPHUYECKUX ypaBHEHHH,
HEPAaBeHCTB M WX cHcTeM. [lonydeHHbIe YMEHHS HCIIONB3YIOTCS MPH
ucciaeoBaHUU (YHKIMHA C MTOMOIIBIO TPOU3BOJAHON, PEHICHUH MPUKIAIHBIX
3a1a4 M 3a7ad Ha HaXOXICHHE HAMOONBIIMX M HAMMEHBIUMX 3HAYCHUH
¢ynkuyn. JlanHas copepkarenbHas JIMHUS  BKIIOYaeT B ceOs  TakKe
(hopMupoBaHue yMEHHH BBITOJIHATH Pacy€Thl MO (GopMyiiaM, peodpa3oBaHus
HENbIX,  PAlUOHAIBHBIX,  HPPANUOHATIBHBIX W TPUTOHOMETPHUYCCKHX
BBIDOKCHUM, a TaKKe BBIPAKEHHH, COJEp)KAIIMX CTENEHH M JIOTapU(MBI.
braronaps usydeHnio aiareGpandecKoro MarepHana IPOHCXOIHUT JNalbHeHIIee
pa3BUTHE AITOPUTMHYECKOr0 M aOCTPAaKTHOrO MBIIUICHHS — ydYalluxcs,
(hopMHUPYIOTCSl HaBBIKU JISyKTUBHBIX PAcCyXJIECHUH, pabOThl C CHMBOJIbHBIMU
(dbopMaMy, TPEACTABICHUS 3aKOHOMEPHOCTEH ¥ 3aBHCHMOCTEH B BHIE
paBeHCTB M HepaBeHCTB. AnreOpa npemiaraet 3(pQeKTHBHbIE MHCTPYMEHTHI
JUI PELICHUs] TNPAaKTHYECKUX M EeCTECTBEHHO-HAYYHBIX 3ajad, HarisiIHoO
JIEMOHCTPHPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxaTenbHO-MeToquuecKass JHHUS «DyHKIMM u TpadUKH» TECHO
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MeperIeTacTcsl ¢ APYTUMH JIMHUSIMH Kypca, MOCKOJBbKY B KaKOM-TO CMBICIIC
3aJa€T MOCIEN0BAaTEIbHOCTh U3YyUCHHMs MaTepuana. l3ydeHue CTEeNeHHOH,
MOKA3aTeIbHON, ITOTapu(MUUECKOW ¥ TPUTOHOMETPHYCCKUX (QYHKIWH, WX
CBOMCTB M Ipa)MKOB, HCHOIb30BaHNE (QYHKINH JUTS PEIICHHS 33a7ad U3 IPYTUX
y4eOHBIX TIPEIMETOB M pEeaTbHOW JKU3HM TECHO CBS3aHO Kak ¢
MaTeMaTHYECKUM aHAJIM30M, TaK M C PEIICHHEM YPaBHEHHH M HEPAaBEHCTB.
[Tpu sTOM GoOJbIIOE BHUMaHKE yaenseTcs (OPMUPOBAHUIO YMEHHS BBIPAXKATh
(bOpMyJ'IaMI/I 3aBUCUMOCTU MECXKAY pPa3JIMYHbIMHU BCJIMYHMHAMU, HCCICI0OBATH
MoJydeHHble  (YHKIOHWM, CTpOMTh WX Tpaduku. Marepuan  5ToH
COJZICpKaTeNbHON JIMHWM HalleJIeH Ha pPa3BUTHE YMEHMH W HaBBIKOB,
MO3BOJISIOIINX BBIPaKaTh 3aBUCHMOCTH MEXIY BEIMYHMHAMH B Pa3IHIHON
dopme: aHamMUTHYECKOH, Tpadudeckoil U cioBecHOH. Ero wusyueHme
CIOCOOCTBYET PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIIICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AINH, UCTIOIB30BaHUIO aHATIOTHA.

ConepxatenbHas nuHUA «Hadama maremMaTndeckoro aHaian3a» MO3BONSET
CYIIECTBECHHO PAaCIIUPUTL KPYI' KaK MATEMAaTHYCCKUX, TaK W MPUKIaJHBIX
3a7a4, JOCTYMHBIX OOY4YaloIIMMCs, y KOTOPBIX IOSBISAETCS BO3MOXHOCTh
UCCIIe0BaTh U CTPOUTH Tpaduku (QYHKIHH, ONpenessiTh UX HauOoJbIIHe U
HAMMEHBIINE 3HAYCHNUS, BEIYUCIATD IUTOMAIN (GUTYp U 00BEMBI TelI, HAXOIUTh
CKOPOCTH M YCKOpPEHHS IIpolieccoB. JlaHHast coiepikaTenbHasi JTUHUS OTKPBI-
Ba€T HOBBIC BO3MOKXHOCTU MOCTPOCHUA MATEMATUYCCKUX MO}IGJ’Ieﬁ PpCaIbHBIX
CUTYalli, HaXOK/ICHNUsI HAWIYYIIETO PEIICHUS B NMPUKIAAHBIX, B TOM UHCIIE
COLMAIBHO-)KOHOMHYECKHUX, 3a/adax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTHYeCcKOro  aHaimM3a  CIOCOOCTBYeT — pa3BUTHIO  abOCTPAKTHOTO,
(hopMabHO-JIOTHYECKOTO U KPEaTHBHOTO MBIIICHNUS, (YOPMHUPOBAHMIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MAaTeMaTHKM B HayKe, TEXHHUKE U
uckyccree. O0yyaromuecs y3HatOT O BBIIAIONIMXCS PE3YIbTaTax, MOTydIEeHHBIX
B XOJI€ PA3BUTHSI MATEMATHKH KaK HAyKH, ¥ X aBTOpax.

ConeprkaTenbHO-METOIUYecKast JINHUSA « MHOKECTBA U JIOTHKa» B OCHOBHOM
MOCBSIICHA 3JIEMEHTaM TEOPHHM MHOXKECTB. TEOpeTHKO-MHOKECTBEHHBIE
MPEJCTABICHUS TPOHU3BIBAIOT BEChb KypC IIKOJIBHOM MaTeMaTHKU U
npeIaraloT HanboJiee YHHUBEPCAbHBIN SI3bIK, OOBEAMHSIOIIMNA BCE pa3/ielbl
MaTeMaTUKH W €€ TPHUIIOKEHHUH, OHU CBSA3BIBAIOT Pa3HBIC MaTeMaTHYECKHE
JUCLUIUIMHBL B eAuHoe nenoe. [lo3ToMy BaXKHO JaTb BO3MOXHOCTb
MIKOJILHUKY TIOHUMAaTh TEOPETHKO-MHOKECTBCHHBIH SI3BIK COBPEMEHHOMN
MaTEMaTHKH U UCIOJIb30BATh €T0 JUIS BBIPAXKECHHS CBOMX MBICIICH.

B kypce «Anredpa u Havana MareMaTHYECKOTO aHAlM3a» MPHUCYTCTBYIOT
TaKke OCHOBBI MAaTEMaTH4ECKOTO MOJEIUPOBAHUS, KOTOPBIC IPU3BAHbI
cOpMHUpPOBAaTH HABBIKM  IIOCTPOCHUSI MOJENed  peabHBIX CHTYalHH,
UCCJEJOBaHMsl OTHX MOJEJed C TIOMOINBI0  ammapara aireOpbl U
MaTEeMaTHYECKOTO aHaln3a W HWHTEPIPETAlH ITOJMYYEHHBIX pPEe3yJIbTaTOB.
Takue 3a/1aHus! BIJIETEHBI B KQK/IBIA U3 Pa3/elioB IPOTrPaMMBbl, IOCKOJIBKY BECh
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MaTepHal Kypca MIHPOKO UCHOIb3YETCs sl pelIeHUs MPUKIaHbIX 3a1a4. [Ipu
pelIeHNH  pealbHbIX  MPaKTHUYECKMX  3ajad  ydallldecss  Pa3BHUBAIOT
HaOII0aTeNbHOCTh, YMEHNE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCs,
UCIIONIb30BaTh  AHAJIOTHIO, 0000ImIaTh ¥ KOHKPETH3MPOBATh IMPOOIEMYy.
JlesrenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB PELICHUsI MPUKIAIHBIX 3a]a4
OpraHM3yeTcsl B IpOLeCCe M3YUYEHHUs BCEX TeM Kypca «Ausrebpa M Havama
MaTEeMaTHUECKOTO aHAJIN3a.

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

CoryacHo yueOHOMy mwiany B 10—11 xiaccax m3y4aercs y4deOHBIH Kypc
«Aurebpa ¥ Havaya MaTeMaTHYECKOTO aHaJIN3a», KOTOPBIA BKIIOYAET B ceOs
CIIEYIONIE OCHOBHBIE pa3lieNibl CoJAepKaHms: «Yucina ¥ BBIYUCICHUN,
«YpaBHeHus: W HepaBeHCTBa», «®Dynkuum wu rpapuxm», «Hauana
MaTeMaTHYECKOTO aHau3a» U «MHOKECTBa U JIOTHKay.

B yuyeOHOM 1ulaHe Ha M3y4eHHE Kypca anreOpbl M Hayasl MaTeMaTHYECKOTO
aHaJM3a OTBOJMTCS HEe MeHee 2 y4yeOHbIX 4acoB B Hexenmo B 10 kiacce u He
MeHee 3 y4ueOHBIX yacoB B Hezemro B 11 kimacce, Bcero 3a s1Ba roga oOydeHus
— He MeHee 175 y4eOHbIX 9acoB.

NNAHUPYEMbIE NPEOMETHbIE PE3YNbTATbI
OCBOEHUA PABOYEU MPOrPAMMbI KYPCA
(MO rogAM OBYYEHUA)

OcBoeHue yueOHOro Kypca «Anredpa u Havana MaTeMaTHYECKOTO aHaIH3a
Ha ypOBHE CPEIHEro 00IIero 00pa3oBaHus JOJHKHO 00€CIIeUNBaTh JOCTHKEHNE
CIIE/TYOIIHX MTPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB!

10 knacc

Yucna n BbluucneHus

e  OmnepupoBaTh MOHATHSAMH: PAllMOHAIBHOE M JEHCTBUTENBHOE UHCIIO,
OOBIKHOBEHHAS! M JIECSITUYHAS JPOOb, TIPOLICHTHI.

e BrmonHATh apudMeTHYECKHe Olepanud C pPAlHOHAIBHBIMH U
JI€CTBUTENBHBIMY YHCIAMHU.

e BpmonHAT NpUOMMKEHHBIC BBIYMCICHUS, WCIONB3Ysl IIpaBmIIa
OKPYTJIEHUS, JIEJIaTh IPUKHUJIKY H OLIEHKY PE3YyJIbTAaTa BBIYUCICHUI.

e OmepupoBaTh MOHATHAMH: CTENEHb C ILENBIM IIOKa3aTeNeM; CTaH-
mapTHas Qopma 3amucH JICHCTBUTENBHOTO 4YHCIA, KOPEHb HATy-
pajbHOM CTENeHH; MHCIOJIb30BaTh HOAXOAALIYI0 (OpPMY 3alucH
JNEHCTBUTENBHBIX HYHCEN IS PpEHICHHS MPAaKTUYeCKUX 3afad u
MPECTAaBICHUS 1aHHBIX.

e OnepupoBaTb NOHITUAMHU: CUHYC, KOCUHYC U TAHT€HC TPOU3BOJILHOIO

MATEMATHKA. Ba3oBblil ypoBeHb. 10-11 KJIACCHI 13



yIJIa; WCHOJB30BaTh 3aliCh MPOW3BOJIBHOTO yIyia 4depe3 OoOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKIIHH.

YpaBHeHUA 1 HepaBeHCTBa

OmnepupoBarTh MOHSATHUSMH: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO;
1eJI0e, palMOHAIBHOE, HPPAIMOHAIBHOE ypaBHEHHE, HEPAaBEHCTBO;
TPUTOHOMETPUYECKOE YPaBHEHHE;

BemonHATe mpeoOpa3oBaHHs TPUTOHOMETPUYECKUX BBIPAKCHUH |
peliath TPUroHOMETPUIECKHE YPABHEHHSI.

BeInonHsTh  peoOpa3oBaHMs LENbIX, PAMOHAIBHBIX M Hppalu-
OHAJIBHBIX BBIPQKEHWH W pellaTh OCHOBHBIE THIIbI IIEJbIX, pPally-
OHAIBHBIX ¥ UPPALMOHATIBHBIX YPAaBHEHHI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS M HEPAaBEHCTBA JUIs pELICHHsS MaTeMarTu-
YEeCKHX 33/a4 W 3ajad M3 Pa3IM4YHbIX 00JacTed HayKH W peajbHOH
JKHM3HU.

MopenupoBath peajbHble CUTYallMd Ha s3bIKE aIreOpbl, COCTABIIATH
BBIDOKCHUS, YpaBHEHHs, HEPABEHCTBA MO YCJIOBHIO 3aJauw,
HCCIIeIOBaTh IIOCTPOGHHBIC MOJEIM C HCIIOJIb30BAHMEM ammapara
anreOpe.

DPyHKLUUU 1 rpacukn

OnepupoBarh TOHATHAMHU: (DYHKIHS, CIIOCOOBI 3amaHus (YHKITUH,
o0JiacTh OIpezeNeH!s] ¥ MHOXKECTBO 3HAaueHMH (YHKIHMH, Tpaduk
(yHKIMH, B3aUMHO 00paTHbIe (DYHKIUH.

OmneprpoBaTh MOHIATHUSMA: YETHOCTh M HEUETHOCTh (PYHKINH, HYIH
(yHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBath rpaguku GYHKIMN IS pEIlIeHNs] YPaBHEHUI.

Crponth M unTaTh TpadUKH JHHEHHOW (YHKIMH, KBaJIpaTHIHOH
(yHKIMH, CTETIEHHOH (DYHKIMH C LEJTBIM [TOKa3aTeIIeM.

Hcnone3oBath Tpaduku GyHKIMH I UCCIEAOBAHUS IPOLECCOB H
3aBUCHMOCTEH NP PEIICHNH 33/1a9 U3 JPYTHX YYEOHBIX NMPEIMETOB U
pealbHON IKM3HH; BBIpAKATh (OPMYJIaMH 3aBHCUMOCTH MEXKILY
BEJINYNHAMH.

Hauyana matemaTtuyeckoro aHanusa

14

OreprpoBaTh HMOHATHAMH: MOCIEIOBATEILHOCTD, apudMeTHYeCKas U
reoMeTpuYecKast IpOrpeccuu.

OnepupoBarh MOHATHAMHU: OECKOHEYHO yOBIBAOIasi TEOMETPHIECKast
nporpeccusi, cymMma OECKOHEYHO YyOBIBAaIOIICH I'eOMETPUYECKOil
HPOTPECCUHL.

3amaBaTh MOCIEIOBATEIIEHOCTH PA3TMYHBIMH CITOCOOAMH.
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Hcnonb3oBarh CBOWMCTBA MOCIENOBATENLHOCTEH M HPOTPECCHMl st
pEIICHUs pealTbHBIX 3aJ1ad MPUKIATHOTO XapaKTepa.

MHoxecTBa u noruka

OnepupoBaTh TOHATUSIMU: MHOXKECTBO, OTEpaliyd HajJ MHOXKe-
CTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINH ammapar Jyis ONUCAaHUS
peabHBIX TIPOLIECCOB W SIBICHHUM, NMPH PEHICHHH 3aJad W3 JAPYTHX
Y4eOHBIX MIPEIMETOB.

OnepupoBaTh MNOHATHSAMM: OIpEJeNICHHe, Teopema, CIEICTBHUE,
JTOKa3aTeIbCTBO.

11 knacc

Yucna n BbluucneHus

OnepupoBaTh MOHIATUSAMU: HATYPAJIbHOE, 1I€JI0€ YHCII0; UCIOIb30BaTh
MPU3HAKA JETUMOCTH LETBIX YHCEeN, PAa3JIO’KEHHE YHcia Ha MPOCTHIe
MHOXKUTENH JUIsl pEIIeHHUs 3a]1a4.

OneprpoBarh MOHATHEM: CTENIEHb C PAIlMOHAIBLHBIM MTOKa3aTENEeM.
OmneprpoBaTh TMOHATHAMH: JIOTapU(pM 4YHCIA, JECATHYHBIE U Ha-
TypaJibHbIE JIOTapH(YMBI.

YPaBHeHMﬂ U HepaBeHCTBa

[IpumeHsATH CBOWCTBa CTEmeHH Uil NPeoOpa3oBaHUsl BBIPAKCHHH;
OIIEpUPOBATH MOHITUSIMU: NT0KA3aTEIbHOE YPABHEHNE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHHUH U HEPABEHCTB.
BeimosHaTh npeodpa3oBaHus BRIPRKSHNUH, COACPIKALIMX JTOTapu(MBbl;
OIIEpUPOBATh  TOHATHSAMH: JIOTapU(MHUUECKOE  ypaBHEHHE |
HEpaBEHCTBO; peliaTh OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPaBHEHUH
Y HEPABEHCTB.

Haxoaute penieHns mpocTeHIIMX TPUrOHOMETPHYECKUX HEPABEHCTB.
OnepupoBaTh MOHATHSAMH: CHCTEMa JMHEHHBIX ypaBHEHHH © €€
pellleHre; MCIOJIb30BaTh CHCTEMY JMHEHHBIX ypaBHEHUH I pe-
ICHUA NPAKTUYCCKUX 3a71a4.

Haxomute pemieHust NpoCTEWINMX CHCTEM M COBOKYIHOCTEH pa-
I[IOHAJIBHBIX YPaBHEHUH U HEPABEHCTB.

MozenupoBaTh peanbHbIe CHTYaIllMM Ha S3bIKE aareOpbl, COCTaBIATh
BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHUCTEMBI MO YCIOBHUIO
3aJayy, MCCIIEN0BAaTh IIOCTPOEGHHbIE MOJAENIHM C HCIOJIb30BAHHEM
anrnapaTa anreOpbl.

MATEMATHKA. Ba3oBblil ypoBeHb. 10-11 KJIACCHI 15



DyHKLUMU 1 rpacukn

Hauvana

OreprpoBaTh TOHATHAMHU: HEPUOANYECKAs (YHKLHS, MPOMEKYTKH
MOHOTOHHOCTH (DyHKILIMH, TOUKH SKCTpeMyMa (pyHKIUH, HauOoJbIIee
Y HauMeHblee 3Ha4eHUs PYHKIIMU Ha IPOMEXYTKE; HCIOJIL30BaTh HX
JUISL KICCIIETOBAHMST (DYHKITNH, 3aJJaHHON TPpadrKOM.

OnepupoBarh IMOHATHSIMHU: TpaUKH TIOKa3aTeNbHOM, Jorapud-
MHYECKOH W TPUTOHOMETPUUYECKUX (QYHKLMH; H300pakaTh HMX Ha
KOOpP/IMHATHOMW TIJIOCKOCTH M MCIIOJIb30BaTh ISl PELICHUsI ypaBHEHUH
Y HEPaBCHCTB.

W3o0paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKd JIMHEHHBIX
YpaBHEHHMI M HMCHOJb30BaTh WX JJIsl PEIICHHS CHUCTEMbI JIMHEHHBIX
YpaBHEHMH.

Hcnonp3oBath Tpaduku GYHKIMH U1 UCCIEAOBAHUS IPOLECCOB H
3aBUCHMOCTEN U3 PYTHX YUeOHBIX AUCIMIUINH.

MaTeMaTU4eCKoro aHanusa

OnepupoBaTh TMOHATUSAMH: HENpephIBHAS (YHKIWSA; TPOU3BOIHAS
(DYHKIIMH; HCIONB30BaTh T€OMETPUUCCKUH W (PU3NYECKHH CMBICI
IIPOU3BOJHOMN Ul PEILEHUS 3a1a4.

HaxomnTe TpOW3BOIHBIE DIEMEHTApHBIX (YHKIHH, BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, ITPOM3BEICHUS, YACTHOI'O (YHKIIHH.
Hcronb3oBaTh MPOM3BOAHYIO Ul MCCIIEAOBaHUS (YHKIMU Ha
MOHOTOHHOCTh M O3KCTPEMYMBI, HPUMCHSTH PE3yJIbTaThl HCCIEI0-
BaHUsI K IOCTPOCHUIO rPahuKOB.

Hcnonp30BaTh IPOU3BOIHYIO IS HAXOXKICHHUS HAWTYUIIIETO PEIICHIS
B IIPUKJIATHBIX, B TOM YHCIIC COI[MATBHO-YKOHOMUYCCKUX, 3a1a4ax.
OnepupoBaTh MOHATHAMHU: NEPBOOOpa3Has M HMHTETpaj; MOHUMATh
TCOMETPUYCCKUH 1 (PU3NICCKUN CMBICT HHTETpaa.

Haxoaute mnepBooOpasHble 3JIEMEHTApPHBIX (DYHKLMHA; BBIYUCISATD
uHTerpan mo popmyne Hetotona-Jleitbnua.

Pemare npukiamHble 3aadd, B TOM YHCIE COLHAIBHO-IKOHOMH-
YeCKOro M (PU3MYEcKOro Xapakrepa, CpPeJCTBAaMHU MaTeMaTH4eCKOro
aHamm3a.

COJOEPXXAHUE YYEBHOIO KYPCA (MO rOAAM OBYYEHUA)

10 knacc

Yuncna v BbluncneHuns

PaL[I/IOHaJ'IbHLIC ypciaa. OOBIKHOBEHHBIC U JCCATUYHBIC ,Z[pO6I/I, MPOUCHTHI,

OECKOHEUHBIC MEPHOANYECKHE JApoOU. ApUPMETHYECKHE Omnepaunuu ¢
palMOHANBHBIMU ~ YWCIIAMH, IPEoOpa3oBaHMS  YHCIIOBBIX  BBIPAKCHUIL.

16
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[Ipumenenne npoOeil M TMPOLEHTOB Ul pEIICHWsS NPHKIAJHBIX 3371a4 U3
pa3JIMYHBIX OTpaciieil 3HaHU U pealbHOM KU3HHU.

JeiicTBuTenbHBIE YHCNA. PalnnoHanbHBIE W MPPAMOHANBHBIC YHCHA.
Apudmernueckue onepanuu ¢ JACHCTBUTENbHBIME YnciamMu. [TpnOmmkénHbIe
BBIUMCIICHUSI, TPaBWIa OKPYIJICHWS, MPHKHIKA W OIEHKa pe3yibTara
BBIYHCIICHUH.

Crenenp ¢ 1enbiM  mokaszareneM. CraHmapTHas — (Gopma  3amucu
JNEHCTBUTENFHOTO uHncia. lcrmomp3oBaHWe TOAXOmAIIed (OPMBI  3aMUCH
JICCTBUTENBHBIX YHCEN JUIS PeIICHUs MPAKTUYECKUX 3a/1ad U MpPeCTaBICHUS
JTAaHHBIX.

Apudpmernueckuii  KOpeHb — HaTypanbHOW  cremeHu. /JleiictBust ¢
apu(METHIECKIMH KOPHSAMHI HAaTypaTbHON CTEIICHH.

CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YUCIIOBOrO apryMeEHTa.

ypaBHEHMiI U HepaBeHCTBa

ToxaecTBa U TOKIECTBEHHbIE TIPEOOPA30BaHNS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPA)KEHUIA. OcHOBHBIE
TPUTOHOMETPUYECKHE (HOPMYJIbI.

VYpaBHeHHe, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meron unTEpBaNOB.

Pemmenne nensix u ApoOHO-PAIIMOHANBHBIX YPABHEHUI 1 HEPABEHCTB.

Pemenne uppanuoHalbHBIX YPaBHEHUH U HEPABEHCTB.

Pewenue TpuroHoOMeTpUUECKUX YpaBHEHU.

[IpuMeHeHHe ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/1a4
W 3a]a4 U3 Pa3IMYHbIX 001acTell HAyKN M PeabHOM JKU3HU.

DPyHKUMU 1 rpacmkn

Oynkuusi, crocoOsl 3amanus Qyskumu. I'paduk  ¢yHknun. BsaumHO
oOpaTHbIe QYHKIINH.

OO6nacTp omnpeneneHust 1 MHOXKECTBO 3HaueHHH QyHKimu. Hymm QyHkmn.
[TpomexxyTku 3HaKOMOCTOSHCTBA. UETHBIC M HEUETHBIE (DYHKIIUH.

CrernienHast pyHKIUS ¢ HATYPaIbHBIM M IIETBIM MOKa3zaTeneM. EE cBolicTBa u
rpaduk. CBolcTBa 1 rpaduK KOPHS /1-OH CTENCHH.

TpuroHoMmerpuyeckass OKPYKHOCTb, OIPEICICHHE TPUTOHOMETPUUIECKUX
(DyHKIMIA YNCIIOBOTO apryMEeHTa.

Ha4yana matematuyeckoro aHanusa

ITocnepoBaTenbHOCTH, CII0COOBI 3aJlaHus MOCJIEA0BATEILHOCTCH.
MOHOTOHHBIE ITOCIEI0BATEILHOCTH.
Apudmernueckass M TeOMETPUYECKass  HPOrpeccHu.  becKOHEeYHO
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yObIBatomas reomerpudeckas nporpeccus. CymMma OSCKOHEYHO YObIBaromIeH
reOMETPUUYECKOM IIPOTPECCUN. Dopmyiia CJIO’KHBIX IIPOLICHTOB.
Hcnonp3oBanne mporpeccHu Aisl PELIEHHs pPEaNbHBIX 3a1ad MPUKIAJIHOTO
Xapaxrepa.

MHoxecTBa U noruka

MHoXecTBO, omnepanuy Haj MHOKecTBaMu. Jlnarpammer Ditnepa—BenHa.
IIpumeHeHre TeOpEeTUKO-MHOKECTBEHHOTO anmapaTa JUisi OIMCAHNs PEATIbHBIX
MIPOLICCCOB U SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTHX YICOHBIX MPEIMETOB.

Omnpenenenne, TeoOpeMa, CIEACTBUE, JOKA3aTEIbCTBO.

11 «knacc

Yncna v BbluncneHuns

Harypansable u niensie uncia. [[pu3Haku 1eMrMOCTH HeTbIX YHCE.
CreneHb ¢ paloOHATBFHBIM TT0Ka3aTeneM. CBOHCTBA CTEIICHU.
Jlorapudwm uncna. JlecATHUHBIC 1 HATYPaJIbHBIC JTIOTAPUPMBIL.

YpaBHeHUsA 1 HepaBeHCTBa

IIpeobpa3oBaHue BRIpaXKCHUH, COINCPIKAIIUX JTOTAPHPMEIL.

IIpeoOpa3oBanue BBIPaKEHHIA, COJCPXKANIMX CTCIICHU C PAUOHATIBHBIM
ITOKa3aTeIICM.

IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenpHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmmuueckre ypaBHEHNS 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX yYpaBHEHM. PellieHne mpuKkiIagHbix 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PallMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpumeHeHre ypaBHEHUH, CHUCTEM W HEPABEHCTB K pPEIICHUIO Ma-
TEMATHYCCKUX 3a1ad W 3a1ad U3 pPazIudHBIX 001acTel HAyKH M PeanbHOM
JKH3HH.

DPYyHKLMU U rpacoukm

Oynknns.  [lepmogudeckne  GyHkumu. [IpoMexyTkH MOHOTOHHOCTH
¢ynkun. MakcuMyMbl 1 MUHUMYMBI (yHKIMKA. HanOospiiee 1 HauMeHbIIee
3Ha4eHHEe (PYHKIINU HA IPOMEXKYTKE.

Tpuronomerpudeckue GpyHKIIH, UX CBOHCTBA U TPa(PUKH.

[TokazarenbHas u orapudmuueckas GyHKIMH, UX CBOHCTBA U Tpaduku.

Hcnonb3oBanue rpadukoB QyHKIMH /Il pELICHUs] YPaBHEHUI U JIMHEHHBIX
CHCTEM.
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Hcnonp3oBanune rpadukoB (GYHKIOMHA JUIS HMCCIEAOBAHUS IPOIECCOB M
3aBUCHMOCTEH, KOTOpPBIC BO3HUKAIOT NP PELICHUHN 3a/a4 U3 JPYTUX Y4EeOHBIX
MIPEIMETOB U PEAJIbHOM KU3HHU.

Hassanue paborepeperemso ¢
(uCaPIHRGARY as

YB%H%M@E&&B%%%%MM&%W

bynkiuu. ['eomerpuueckut u  usy

HPAESHGTRe BH/IbI JIE€SATEb!

YECKUM  CMBICIT

MHomecTBJIBQqulLIX u
neiicTBuTe I HIROIBEOAHDIC

PanuoHa TS0 YPORHGH BN
HepaBeHCTBa (PI‘bﬁR/IeHeHI/Ie 1pq
skcTpeMyMsbl. Haxo
Ha OTpe3Ke.
IIpumenenue 1
NPUKJIAJHBIX  3a/1a
dhopmyIiol wiu rpa
ITepBooOpa3nasi.
Wuterpan, ero
uHTerpajia 1o gopm

no
<

JJIEMEHTAapHBIX  QyHKuuil.  DopmyIiH

Y/ HOpicRe BB UTERA LI M ACTHOTO KD YIBRMHIA.

%Wﬁ’ OePRTBS R0 pyHKImit Ha

IIHOHa.HI)H]ée ‘{Hﬁ]llélr(())%I)IKHOBeHHLIe gFO 3H
I(HCHTI/I‘{HLIG APOOH, IIPOLEHTHI, %IGCKOHG‘IHBIC
nepuogudeckue Apobu. Apudmerndeckue
ORI ipa A6 HHANOMACHIA ATy TIITEL
HREOODAFORSHPE TEIIQBHIX BROPEENH I 11O
RigypHeHIe JIpobeit U MPOIEHTOB /IS

HUA IPUKJIAJHBIX 3a/1a4 U3 PAa3JIMYHBIX
AR SRR oo
IEOMETRENSEiEHucHa. Mltbmﬂie ﬁMHC
dlprronase daitHARapmernaeckne
orepanuu ¢ I[eﬁcTBPITe.HLHBIMPI qucjIaMu.
HpI/IGJII/I)KéHHbIe BbIUUCJ/ICHUA, IIPpaBUJIa
OKpyIJIeHUsI, IPUKH/IKA U OIleHKa pe3yJbTaTa
BBIYHCIIEHUH.

TO)KZ[eCTBa U TOXXJAECTBEHHBIE
peoGpa3oBanvisi. YpaBHEHUE, KOPEHD
ypaBHeHus:A. HepaBeHCTBO,

%M@@ﬂ%@c%%nepauun cp

[ HaXO0XACHUA
1Cc110/1b30BaTh TEOPETUKO-MH

717151 OIIMCAHMSA XO/1a PEeLIeHns Ma
PROBHETEEHRHTIX Hporeccos u st
FAH Y A PPN RIAYEEGHBIX TIPey
Orlepnpona’rb MNOHATUAMM:
CTBUTCHRROE WICIIO, OOBIKHO
eca qHAs ,upo61> MIPOLIEHTHI.
IeCTBUTEIBHBIMU YMCJIAME; TP
BBIUNCIIEHNUS, UCIIOIB3Ys IPAB
e BTRIPHERIKY 1 OLEHKY
OnepupoBaTh MOHATHUSIME: T
HEPABEHCTBO; LIEJI0€ U PAIIOHAT
HEepaBeHCTBO.
BbINMOJIHATH IPEOOPa3oBaH
HaJIBHBIX BHIPAKEHHH.
Penrath OCHOBHBIE THIIBI IIEJIBIX
YDaBHEHMI1 1 HEPABEHCTB.
I[IpMMEeHATH PAllOHATBHBIE YD
17151 pellleH s MaTeMaTHuye-
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Haszsanue pasaesa (TemMbl)
(umcJsI0 9YacoB)

OcHOBHOE coaep:kaHue pasaesa (TemMbl)

OcCHOBHbBIE BUJBI JEATEIBHOCTU oﬁyualomnxca

pelleHre HepaBeHcTBa. MeTo | HHTepPBAaJIOB.
PerieHue 1eJ1bIX ¥ IPOOHO-PAIUIOHATIBHBIX
VpaBHEHHI U HEPABEHCTB

CKHX 33/1a4 ¥ 33/1a4 U3 PA3JINYHBIX 001acTell HAyKH U
pPETHHOM KU3HU

DyHKIUU ¥ rpaduKU.
CreneHs ¢ IeIbIM
oka3saresiem (6 1)

DyHKIMSA, Cr10co0bI 3a1aHusA GYHKIUN.
BzanmHo obpatHble dyHKIuu. 'padux
[ingzanie

O6J1aCTh ONpe/ieIeHNsI 1 MHOKECTBO 3HAUeHUI
dyuxuu. Hynu dyakiuu. [TpomexxyTku
3HAKOIIOCTOSIH- CTBA. YETHBIE 1 HEYETHBIE
yrknun. CTeneHb C IesIbIM ITI0Ka3aTeIeM.
CranyiaptHas ¢popMa 3amucy e CTBUTETTBHOTO
urcta. Vcrosp3oBaHue TOAXOAAIIEH HOPMBI
3aIIHCHU JIEHCTBUTEIBHBIX YHCET JIJISl PEIIeHUs
[IPAKTHYECKUX 33714 U IIPEZICTaBIEHUs
JTaHHBIX.

CreneHHas QYHKIUA ¢ HATYPAIBHBIM U II€JIBIM
mokasaTesieM. E€ cBolicTBa u rpadux

OnepupoBaTh MOHATUAMMU: QYHKIUSI, CIOCOOBI
3amaHus QYyHKIUN, B3AUMHO 06paTHbIe GYHKINH, 001aCTh
OIIpe/ieJIeHNs U MHOKECTBO 3HAaUeHUH QYHKIUH, TpaduK
pyHKIMY; YETHOCTD M HEYETHOCTD QYHKIIMH, HYJIH
DYyHKIIH, TPOMEXKYTKH 3HAKOIIOCTOSTHCT- Ba.
BBINOJHATH NIPE00pa3oBaHMUA CTEIIEHEN C 11eJIbIM
roKxazaresieM.

1 crio/1pb30BaTh CTAHIAPTHYIO GOPMY 3aIIHCH
1eHICTBUTEIBHOTO YUCIIA.

DOopMyIMPOBATh U WIJIIOCTPUPOBATH rpaduIecKHn
CBOICTBA CTENIEHHOHN (DYHKITHH.

BripaxkaTb hopMyJIaMu 3aBUCUMOCTU MEXIY
BEJTNUMHAMU.

Hcro1p30BaTh UM POBBIE PECYPCHI IS IOCTPOEHU
rpaduKoB GYHKIUU U U3YYEHUs UX CBOHCTB

ApudMeTHIEeCKUII KOPEHb N—
oii crenenu. Uppamuo-
llga.m)mﬂe YPaBHEHUA

a

ApudmeTHuecKuil KOpeHb HaTypaIbHON
crenieny. leficTBus ¢ apudMeTHIeCKUMHU
KOPHAMH N-OU CTEIIeHH.

DopMyIMPOBaTh, 3AIIUCHIBATH B CHMBOJIMY€CKOH
(opMe u WIIOCTPUPOBATH IPUMeEPaMU CBOIcTBa
KOpDHSA N-OU CTEIeHM.
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u HepaBeHcTBa (18 u)

PemeHne uppanoHaJIbHBIX YDaBHEHUHN U
HepaBeHCTB.
CaoiicTBa U rpadUK KOpHSA II-0H cTerneHu

BbINOJHATH Ipeo6pa3oBaHusl UPPALMOHATIBHBIX
BBIPAKEHUH.

PemraTe OCHOBHBIE THIIBI HPPAIMOHAIBHBIX YPABHEHUH U
HepaBEHCTB.

IIpuMeHATH VIS pellIeHUs Pa3/INYHBIX 3a/1a4
MppanoHAIbHBIE ypaBHEHUA U HepaBeHcTBa. CTPOUTSH,
unuTaTh rpad UK KOPHS N-0# CTENEHN.

Vicnosib30BaTh UG POBHIE PECYPCHI /I TOCTPOEHUS
rpadukoB QYHKIIUT U MBYUEHUS UX CBOUCTB

DOpMyJIbI TPUTOHOMETPUH.
TpuroHomerpuyeckue
ypaBHeHuU: (22 1)

CHHYC, KOCHHYC U TAaHT€HC YHUCJIOBOTO
apryMeHTa. ADKCHHYC, aDKKOCHHYC 1
AQpPKTaHT'eHC YHCI0BOIO apTyMeHTa.
TpUrOHOMeTPHYECKas OKPY>KHOCTb,
olpe/iesIeHre TPUTOHOMETPUYECKUX (DYyHKIUH
UMCJIOBOTO apryMeHTa. OCHOBHBIE
TPUTrOHOMeTpUYecKre (GOpMyJIbI.
ITpeobpasoBaHue TPUTOHOMETPUYECKUX
BBIDaYKEHHH.

PerieHue TPUTOHOMETPHYECKHUX YPAaBHEHHUH

OnepupoBaTh HOHATHAMU: CHHYC, KOCUHYC U TAHT€HC
[IPOU3BOJILHOTO yTJIa.

M crio/1p30BaTh 3alIUCh IIPOU3BOJIBHOTO YIJIa Yepes
o6paTHbIE TPUTOHOMeTpHYecKue QYHKIHN.
BBINOIHATH NPeoOopa30BaHUA TPUTOHOMETPHUECKUX
BBIDKEHHH.

PenraTb OCHOBHBIE THITBI TPDHTOHOMETPHUYECKHIX
YpaBHEHHUI

ITociemoBaTeIbHOCTH U
nporpeccuu (61)

Ilocsie10BaTEIbHOCTH,CIIOCOOBI 3a/TaHUS
mocJieoBaTeIbHOCTe . MOHOTOHHBIE
[MOCJIe/TOBATEILHOCTH.
ApudmeTrueckast 1 TeOMETPHUUECKast
nporpeccun. beckoHeuHO yObIBaOIIAs
reoMeTpuyecKast IpOrpPeccHs.

OnepupoBaTh NOHATUAMU: [10CJIE/I0BATETIHHOCTD,
apudMeTnyecKas U reoMeTpUYecKasi IPOTrPECCUH;
6eCKOHEYHO yObIBAIOIIAsA TeOMeTPUYECKas IIPOrPeCCHs,
cyMMa 6eCKOHEUYHO YObIBAIOIIEH Te0OMeTPHUYECKOMH
[IPOTPECCUH.







enwmediodir Behogeq

Oxonuanue

HasBaHue paszaesa (TeMbI)
(umciIo yacoB)

OcHOBHOE coaep:kaHue pas/aesia (TeMbr)

OcCHOBHBIE BH/IbI J€SITEJIbHOCTH O0yJIAIOUIMXCA

Cymma 6eCKOHEYHO yOBbIBAIOLIEH
reoMeTpuuecKoi mporpeccuu. Gopmysa
CJIO’KHBIX IPOIIEHTOB. Vcrob30BaHue
[IPOTPECCHU JIsl PEIIEHNsI PEATbHBIX 33129
[IPUKJIQZIHOTO XapaKTepa

3agaBaTh [10CIEI0BATEIBHOCTH PA3THIHBIMI
crrocob6aMu.

IIpumMeHATs GOPMYJIy C/I0KHBIX IPOIEHTOB /IS
pelIeHus 33/1a4 U3 peaJbHOi IPAKTUKH (C
MCII0JIb30BAHUEM KaJIbKYJISATOPA).

IcrmoJib30BaTh CBOMCTBA I10C/IE/[0BATEILHOCTEN U
IPOTPECCHI IS PEIIIEHS PeaIbHBIX 3a/1a4 IPUKJIATHOTO
xapakTepa

IloBTOpEHNE, 0000IIeHHE,
cucreMarusanua 3HaHUM (4 9)

(OCHOBHBIE TTOHATHS Kypca arebpbl U Havast
MaTeMaTH4ecKoro aHaIn3a 10 Kjiacca,
0000IIIeHNEe U CUCTeMaTUu3allusd 3HaHUNA

le/IMeHHTb OCHOBHBI€ IIOHATUA Kypca a_nre6pr U HavYas1
MaTEMAaTUYECKOI'0 aHaJIn3a AJIA PEIeHUA 3a/1a4 U3
peaﬂbHOﬁ JKU3HU U APYTUX HIKOJIBHBIX JUCIUIITINH




Haspanue pasaesia (TeMbr)
(KOoJIUYECTBO YacoB)

OcHOBHOeE cojep:kaHue paszaesia (TeMbI)

OCHOBHBIE BH/IbI J€SITEJIbHOCTH O0yJIAFOUIMXCA

CrerneHsb ¢ paliiOHAIBHBIM
okasarTeJseM.
IlokazarespbHAA QyHKIHA.
ITokazaTresibHbIC YyDABHEHUA U
HepaBeHCTBaA (12 1)

CrerieHb ¢ paliOHAIbHBIM II0KA3aTeJIEM.
CBOIICTBA CTENIEHU.

IIpeoOpa3oBaHue BhIPAKEHUH, CO/IEPIKATIIIIX
paruoHaIbHbIe crenieHy. [lokasaTesbHbIe
YPaBHEHUSA U HEPABEHCTBA.

IlokazaTespHasA QYHKINA, €€ CBOWCTBA U

rpadux

DOopMyIMPOBaTh, 3aIIUCHIBATH B CHMBOJINYECKOMI
(opMe U WIIIOCTPUPOBATH IPUMEPAMM CBOHCTBA
CTEleHHU.

I[IpuMeHATHh CBOMCTBA CTENEHH /I IPe0Opa3oBaHUs
BBIDAXKEHUH.

DOopMyIMPOBATh U WIIIOCTPUPOBATh rpadudyecku
CBOIICTBA IMOKa3aTesIbHON QyHKIuH. PemraTth oCHOBHbIE
TUIIBI IIOKA3aTeIbHBIX YDABHEHU 1 HEPABEHCTB.
Hcros1p30BaTh UM POBBIE PECYPCHI JJIsI HOCTPOSHH
rpaduKoB QYHKIMH U U3yUYeHUs UX CBOHCTB

VIorapudmuueckas GpyHKIUA.
VIorapudmuaeckue

ypaBHEHUS M HepaBeHcTBa (12
)
M

Ulorapu¢m uncia. [lecaTnunble 1 Ha-
TypasibHBIE JIOTapHU(PMBI.

IIpeoOpa3oBaHue BRIPAsKEHUI, CO/IEPKATIIX
orapudmel.

UlorapudMuueckrie ypaBHEHUS U HEDABEHCTBA.

DOpMyJINPOBaTh, 3alIUCHIBATh B CHMBOJIHNYECKOM
dopMe 1 WLTIOCTPUPOBATH IPHMMEPaMU CBOMCTBA
storapucma.

BBIMOTHATH [1Pe00pPa30BaHIs BEIPAKEHUH, COTEPIKAIINX

AT VTorapudmudeckas QyHKIHUSA, €€ CBOUCTBA U [;rorapuQMEL.
IE\:/I rpabux DopMyIMPOBATh U WIIOCTPUPOBATH rpadudyecku
AT cBOIiCcTBA JIorapubMuueckoit pyHknuu. Pemarb
" OCHOBHBI€E THIIBI JIOrapubMHIYECKUX YPABHEHUH U
KA HEPABEHCTB.
cnonb3oBarTh UG POBBIE PECYPCHI /I IOCTPOEHU
Ba rpaduKoB GyHKIUH 1 H3ydeHUS HX CBOHICTE.
30 3HAKOMUTBHCA C UCTOPHEH Pa3BUTHA MaTeMaTHKH
BbI
7
P 11 knacc (He meHee 105 yacoB)
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HasBanue pasaesia (TeMbI)

OcHOBHOe coaiep:xaHue pasaesia (TeMbl) (OCHOBHbIE BUADI AEATEJIbHOCTH 00yJarOmIMXCsA
(KOJIUYECTBO YacoB) aep pasn ( ) HLBE X yHarom

TpuroHomeTrpuyeckKue TpuronomeTpuueckue GyHKINH, X CBOMCTBA

YHKIMH U UX rpadpuku. 1 rpadUKH.
iy n pad rpad OnepupoBaTh NOHATHEM IeproandecKkas QyHKIUA.
TpUroHoOMeTpHUYeCcKue [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB

CTpouTh, AaHAJIU3UPOBATh, CPABHUBATH I'PaUKHU
TPUTOHOMETPUYECKHUX (DYHKITUN.

DOopMyIMPOBATH 1 WLTIOCTPHPOBATH rpapuuecKun
CBOICTBA TPUTOHOMETPUYECKUX (DYHKITHH.

PemaTh npocTeiIie TPUTOHOMETPUYECKHE
HEPABEHCTBA.

Vcnosib3oBaTh rpaduKH i pelieHus
TPUTOHOMETPUYECKIX HEPaBEHCTB.

Hcros1p30BaTh NP POBHIE PECYPCHI I TOCTPOEHU
rpaduKoB GYyHKIMH U U3yd4eHUs UX CBOHCTB

HepaBeHCTBa (9 1)

IIpousBoanan. IIpumenenue
POU3BOAHOIM (24 1) OnepupoBaTh NOHATHAMM: HellpepbIBHAsA (DYyHKINS;
[Ipou3BO/IHAA PYHKIIUH.

I cro/1b30BaTh reOMeTPUUECKUH U pU3nyecKuil CMbICT
[TPOV3BO/IHOM JIJIs1 PELIEHNUs 3a/1a4.

HaxoauTh IPOU3BO/IHBIE 3IeMeHTaPHBIX QYHKITHIH,
BBIYUC/IATD [IPOU3BO/IHBIE CYMMBI, IPOU3BEIEHNU,

YaCcTHOTO (PYHKITHHA.

HenpepsiBable QyHKIUN. MeToL HHTEPBAIOB
/1S pellieHUs HEPABEHCTB.

IIpousBoaHad pyHkuuu. 'eomerpuyeckuii u
(pusHUecKuil CMBICI TPOU3BOIHOM.
IIpousBo/iHbIE BJIEMEHTAPHBIX (QYHKIUH.
TIpousBoHAA CYMMBI, IPOU3BEEHMUS,

vactHOro pyHKIMI. IIpuMeHeHne
. . 1 cnorb3oBaTh IPOU3BOAHYIO AJIA UCC/I€ZIOBAHUA
[TPOU3BO/IHOM K MCCJIEZIOBAHUIO (DYHKIINN Ha

(I)yHKI_[I/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATH
MOHOTOHHOCTDb U SKCTPEMYMBI. HaxomeHHe
Pa Pe3y/IbTAaThI HCCJIEOBAHUA K IOCTPOEHHIO rPaUKOB.
60
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HarOOJIBIIEr0 M HANMEHBIIIETO 3HAYeHHA
dyukIuu Ha oTpeske. [Ipumenenue
[TPOU3BO/THOM /1711 HAXOXKZEHUA HAaWJIydIlIero
peleHus B IPUKJIAHBIX 33/1a4aX, I
oIIpe/iesIeHnsl CKOPOCTH IIpoIiecca, 3a/laHHOTO
bopmysnoit wiu rpadpukom

IIpuMeHATH IPOU3BOAHYIO JIsI HAXOMK/IEHUS
HaWJIy4Illero pelieHys B IPUKJIA/IHbIX, B TOM YHCIIe
COIHAIbHO-9KOHOMHYECKHX, 33/1a4aX. SHAKOMUTHCS C
MICTOPHUEN Pa3BUTUs MaTEMaTHUECKOTO aHAIN3a

HTerpaJs u ero npuMeHeHHUsA
(99)

IlepBooGpasHasi. Tabauia nepBoo6pa3HbIX.
I1HTerpas, reoMeTpUIecKui U (PU3MIECKUI
CMBICJI HHTETpaJIa. BhIuncIeHue nHTerpasa 1no
bopmyse Hetotona—Jlei6HuIA

OnepupoBaTh NOHATHUAMM: IIepPBO0Opa3Hasi, HHTErPaL.
HaxoauTh 11epBo0Opa3Hble 3JIeMeHTapHbIX (PYHKIINIH;
BBIYUCIATH HHTErpas mo ¢popmysie HproToHa—
JIenOHMIA.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHS MaTeMa
TUYIEeCKOTO aHAIN3a




CucreMbl ypaBHEeHHII (12 1)

CricTeMbI JIMHENHBIX yPAaBHEHU.

PerieHye IPUKIAHBIX 337124 € IOMOIIBIO
CHCTeMbI IMHEHHBIX YPAaBHEHUH.

CHCTEMBI U COBOKYITHOCTH IIEJIBIX,
PaIMOHATBHBIX, HPPAIIMOHAIBHBIX,
[T0Ka3aTeJIbHBIX, JIOTApUDMUIECKUX
[YPaBHEHUI 1 HEPABEHCTB.

I1cnonp3oBanue rpaduKoB PyHKIUH A1
pelieHus ypaBHeHUH U cucteM. [IpuMeneHne
[YpaBHEHHI1, CHCTEM U HEPABEHCTB K PEIIEHUI0
MaTeMaTHYeCKUX 33/1a4 U 33/1a4 U3 Pa3IUNIHbBIX
06J1acTell HAYKU M PeayIbHOM KUBHHI

OnepupoBaTh NOHATHAMM: CHCTEMA JIMTHEHHBIX
YPaBHEHUH U e€ peleHue.

l1crmosib30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH 1711
peleH s MPaKTHYeCKuX 3a7jad. HaxoauTh pereHus
[TPOCTEHINNX CHCTEM U COBOKYITHOCTEH PAIlIOHAIBHBIX
YpPaBHEHUIT 1 HEPABEHCTB.

lcnosrp3oBaTh rpadrKu QYHKINUH AJ1 pelIeHns
YpaBHEHMH.

MopaerupoBaTh peasbHble CUTYAIlUK Ha S3bIKe anreOpsl,
COCTaBJIATH BBIPDAYKEHUS, yDABHEHUS, HEPABEHCTBA U
cHICTEMBI 110 YCJIOBHIO 33/]a4H, MCC/Ie0BAaTh
IIOCTPOEHHBIE MO/EJIH C UCIIOJIb30BaHHEM alrapaTa
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HasBanue pasaesia (TeMbl)
(KO/IMYECTBO YaCOB)

OcHOBHOE cojiep:xaHue pa3saeaa (TeMbl)

OcHOBHBIE BH/BI 1€ATECIbHOCTH 06yqa10mnxc;1

HaTypanbHbIe U IeJIble YhcJia
(61)

HatypasibHbIE U IiesIble YNCIIa B 337jaYax U3
peaJIbHOU KU3HH.
[Ipu3HaKK AEJTMMOCTH 1IeJIbIX YHCeT

OnepupoBaTh NOHATHUAMIU: HaTypaJbHOE YHUCJIO, LIeJI0e)
7 (08

lcnosrb30BaTh IPU3HAKY JIEJIUMOCTH IEJIBIX THCET,
pazJioKeHNe Yucia Ha IPOCThble MHOXKUTEJH JIJIsl pellleHUs
3a;au

IloBTOpEeHUE, 0000IIEHUE,
crucreMaTu3anua 3HAaHUN
(219)

(OCHOBHBIE TIOHATHS Kypca ajiredpbl U Havasl
MaTEeMaTUYECKOI0 aHAJIN3a, 0000IIeHne 1
crcreMaTH3allia 3HAHUN

PeraTh NPUKJIAJHBIE 3aJaYU U3 PA3INIHBIX
obs1acTell HAYKU M peaIbHOM JKU3HH C IOMOIIIBIO
OCHOBHBIX IIOHATHH Kypca ajreOpbl U Havasl
MaTeMaTHYeCKOro aHAIHN3A.

BpIOHPATH ONTHMAJIbHBIE CIIOCOOBI BBIYNCIIEHUH.

M cro/1b30BaTh VIS pELIEHUs 3a/1a9 ypaBHEHs,
HEepPaBEHCTBA U CUCTEMbI yPaBHEHU, CBOMCTBA DYHKIINH U
rpauxoB




PABOYASA NMPOrPAMMA YYEBHOI'O KYPCA «r'EOMETPUSA>»

LEENU U3YYEHUA YYEBHOIO KYPCA

BaxxHOCTH y4eOHOTO Kypca TEOMETPHHM Ha YpOBHE CpeaHero oOmero
00pa3oBaHus 00yCIIOBIIEHA TPAKTHYECKON 3HAYMMOCTBIO M- TaIllPEAMETHBIX U
MPEIMETHBIX PE3yIbTaTOB OOYUYEHHsI TEOMETPUU B HATIPABICHUHU JIMYHOCTHOTO
pas3BuTHS 00ydJaromuxcs, GopMupoBaHus (yHKIMOHAIBLHON MaTeMaTHYeCKON
TPaMOTHOCTH, U3YYEHUs IPYTUX y4eOHbIX AUCIUIUINH. Pa3BuTHe y ydammxcs
TIPAaBIIIBHBIX MPEICTABICHUH O CYITHOCTH M NMPOMCXOXKICHUH I'€OMETPUIECKUX
abCTpaKIyi, COOTHOIICHUN PEAIbHOTO M WJICaJIbHOTO, XapaKTepe OTpa)KEHUsI
MaTeMaTH4YECKOH HAayKOH SIBJIEHMI U IPOLIECCOB PEAJBHOTO MHUpPA, MECTE
TEeOMETPUM B CHCTEME HAyK M pOJM MaTeMaTH4eCKOro MOJCIHPOBAHHS B
HAyYHOM TIO3HAHWHM W B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOIO
MHPOBO33PEHHsI YUAIINXCs, @ TAKXKE KAaueCTB MBIIUICHNS, HEOOXOIMUMBIX IS
aJlanTalud B COBPEMEHHOM OOIICCTBE.

I'eomeTpust siBisieTcst OMHNM M3 0a30BBIX NMPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsl, TaK Kak OOECIEYMBAECT BO3MOYKHOCTH H3Y4YEHHUS Kak
JHCLUIIIMH €CTECTBEHHO-HAYYHOH HANPABICHHOCTH, TaK M TyMaHUTapHOM.

Jlornueckoe MbIIeHHE, (OPMHUpPYEMOE IPU HM3YyYCHHH OOYy4aroIMMUCS
MOHITUHHBIX OCHOB réoMEeTpun MW TOCTPOCHUU MCHOYKU JIOTHYECKUX
YTBEPXKJICHUH B XOZE PEIICHHUS TeOMETPHUYECKUX 3aj[ad, YMEHHE BBIABUTATH 1
OIIpOBEpraTh TUIIOTE3bI HEMTOCPEACTBEHHO UCIIONB3YIOTCS TIPH PEIICHUN 3a1a4
€CTECTBEHHO-HAYYHOI'O IIMKJIA, B YACTHOCTH U3 Kypca (hH3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX JEATEIBHOCTH YesioBeka. OpUeHTAIUS YeJIoBeKa BO BPEMEHH U
MIPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMAIBHOTO OBITHA, (opma
OTPaXXECHUS OKPYIKAIOLIEro MUpa, YCIOBUE YCIICIIHOIO IIO3HAHUA U aKTUBHOI'O
npeoOpa3oBaHus ACHCTBUTENBHOCTH. OTEpHpOBaHUE TPOCTPAHCTBEHHBIMU
obpazamu 0O0BEUHSET pa3HbIe BU/BI yUeOHOH U TPYMOBOH JESATEILHOCTH, SIB-
JSIETCSl OAHUM M3 HPO(ECCHOHATBHO BaKHBIX KAayeCTB, MO3TOMY aKTyalbHa
3aja4a (OPMHUPOBAHHS Y OOYYAIOMINXCS MPOCTPAHCTBEHHOTO MBIIICHUS KaK
PasHOBUIAHOCTHU 06pa3H0r0 MBIIIJICHUSI — CYHIECTBEHHOI'O KOMIIOHCHTA B
MOJTOTOBKE K MPAKTUYECKON IESATEIBHOCTH 110 MHOTHM HAIPABICHHSAM.

Lens ocBoenust mporpammbl yueOHOTo Kypca «I'eomerpus» Ha 0azoBOoM
ypoBHE 00ydeHHs — o00meo0pa3oBaTeIbHOE W OOMICKYIbTYPHOE Pa3BUTHE
oOygaromuxcs d9epe3 oOecredeHHe BO3MOXKHOCTH — INPHOOPETEHHS U
UCIOJb30BaHUSl CHCTEMAaTUUYECKUX TIE€OMETPUYECKUX 3HAHUM U JEHCTBUH,
CHCHI/I(I)I/I‘-IHI)IX reoMeTpuu, BO3MOXXHOCTHU ycneurHoro MIPOAOJIKCHU A
o0pa3oBaHMs MO CICHUAIBHOCTAM, HE CBSI3aHHBIM C  IPHKJIAJHBIM
UCII0JIb30BAaHUEM F€OMETPHUH.

MATEMATUKA. BazoBslil ypoBeHb. 10-11 KJIaCChI 33



[Iporpamma 1o reomeTrpud Ha 0a30BOM YypOBHE IIpeJHAa3HAUYCHA JUIsl
o0yJaromuxcs CpemHEed IIKONBI, HE WCIBITHIBABIINX  3HAYHTEIHHBIX
3aTpyJHEHWIA HAa YPOBHE OCHOBHOTrO oOImIero odpaszoBaHms. Takmm o0pa3om,
oOyugaromuecst Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIINE MaTeMaTHIECKHE
YMEHUS, CB3aHHBIE CO CIEII(HUKON T€OMETPHH U HEOOXOANMBIE [UIS JKU3HU B
coBpeMeHHOM o01iecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXKHOCTH H3YYHTh
FEOMETPHIO OoJIee TIIyOOKO, €CiIH B JalbHEHIIIEM BO3HUKHET HEOOX0IUMOCTh B
TreOMETPUYCCKHUX 3HAHUSIX B IPO(ECCHOHAIBHOM JeITebHOCTH.

JlocTrkeHre LeNd OCBOGHHS IPOTPaMMbl  00ECHEYMBACTCS PpEIICHHEM
COOTBETCTBYIOIINX 3amad. I[IpHOPHTETHBRIMH 3aJadaMH OCBOCHHSA Kypca
«I"eomerpum» Ha 6a30BoM ypoBHE B 10—11 Kitaccax sIBISIOTCS:

e (dopMUpOBaHHE TMPEACTABIECHUS O TEOMETPHH KaK YacTH MHPOBOM
KYJBTYpBI U OCO3HAHUE € B3aMMOCBSI3U C OKPYIKAIOIIIM MUPOM;

e  (opmupoBaHHWE TpEACTABICHUS O MHOTOTPAaHHHKAaX W TelaxX Bpa-
MICHUS KaK O BXHEHIINX MAaTEMATHYECKUX MOJECISIX, TIO3BOJISIONIIX
OIMMCBIBATH U U3YYaThb PAa3HbIC ABJICHUA OKPYKAIOMICTO0 MUPA;

e (opMupOBaHHE YMEHHUS pacloO3HaBaTh Ha YepTEXkax, MOJCIAX U B
p€ajlbHOM MHUPE MHOTOIPAaHHUKU U TEJIa BpAILICHUA

e  OBJAJCHUE METOJAMM pEIICHMs 33/a4 Ha MOCTPOSHMs Ha HW300pa-
JKCHHSAX TIPOCTPAHCTBEHHBIX (pUTyp;

e  (opMupoBaHHE yMEHHS OIEPHPOBATH OCHOBHBIMH TIOHSITHUSMH O
MHOTOTPaHHMKAaX M TeJlaX BPAICHUSI U UX OCHOBHBIMH CBOWCTBAaMHU;

e OBJAJCHUE AITOPUTMAMH pEIICHHS OCHOBHBIX THIIOB 3ajad; (op-
MHpPOBaHHE YMEHHS MPOBOJUTH HECIOXHBIC IOKa3aTeNbHBIC pac-
CYXJCHHUSI B XOJIe PEIICHUS] CTEPEOMETPUYECKHX 3a/ad M 3aaad C
MPaKTHYECKUM COJICPIKaHNEM;

e pa3BUTHE HWHTCIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH 00y-
JarwmuxcsH, MO3HaBaTEJILHOMN AaKTHUBHOCTH, HUCCIICA0BATCIbCKUX
yMeHHﬁ, KPUTHUYHOCTH MBIIJICHUS

e (dopvupoBanme (QYHKIMOHATBPHOH TPAMOTHOCTH, pPEJICBAHTHOU
T€OMETpUU: YMCHHUC pPACIIO3HABATHL MPOABICHUA T'C€COMETPUUCCKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAJBHBIX KM3HEHHBIX
CUTyallsIX W TpU M3YYEHHH JPYTrUX Y4eOHBIX IIPEIMETOB,
NPOSIBJICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (POPMYJIMPOBATH UX
Ha s3BIKE TCOMETPHH ¥ CO3[aBaTb TEOMETPUYCCKHE MOICIIH,
MPUMEHSATh OCBOCHHBI T'€OMETPUYECKHN ammapaTr s PeIIeHHs
MPaKTUKO-OPHUEHTHPOBAHHBIX 337124, HHTEPIPETUPOBATh U OIICHUBATH
TTOJTyYSHHBIE PEe3yIbTATHL

OTAMYHUTENIFHON 0COOCHHOCTBIO TPOrPaMMbl SIBJSIETCSI BKIIIOYCHHE B KypC
CTEpeOMEeTpHHM B Hayaje ero Hu3y4eHUs 3ajad, peLIaeMbIX Ha YpPOBHE
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MHTYWTHBHOTO TTO3HAHUSI, ¥ ONPEAEIEHHBIM 00pa3oM OpraHu3oBaHHas pabora
HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIHPYET MPOTEKaHHEe HHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET
K JlaJIbHEHIIEMY U3YUYEHHIO MPeIMETa.

[Ipeamnourenne oTHaércsl HATISIHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs,
TO €CTh TEOPETHYECKHE 3HAHHWS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTh
MPEAMETHO-IPAKTUYECKON  JEesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEICTaBICHUN y yualluxcsd B Kypce CTEpPEOMETPUU IMPOBOAUTCS 3a CUET
pelieHust 3ajad Ha CO3JaHHE IPOCTPAHCTBEHHBIX O00pa3oB M 3ajad Ha
OIIEpUPOBAHHE MTPOCTPAHCTBEHHBIMU oOpazamu. Co3anne oOpa3a IPOBOIUTCS

C OHOpoil Ha HAISIHOCTH, a OIEPUPOBAHHE O00pPa3oM — B YCIOBHSIX
OTBJIEYEHHMS OT HAIVISJHOCTH, MBICIEHHOIO HW3MEHEHUS €ro HCXOIHOI0
COZIepIKAHUSI.

OcHOBHBIE cojepXkKaTenbHble JUHHM Kypca «['eomerpum» B 10— 11
kiaccax: «MHororpanHukmu», «IIpsiMble U MIOCKOCTH B pocTpaHcTBey, «Tena
BpamieHus», «BeKTopsl M KOOpIMHATBHI B IPOCTpPaHCTBE». DOpMHpOBaHHE
JIOTMYECKUX YMEHUH pacupeselsieTcsl He TOJILKO MO CO/IePKATEIbHBIM JIHHHSIM,
HO U TIO TOJIaM O0YYeHHs Ha YPOBHE CPEIHEro 00Iero oopa3soBaHusl.

Conepxanre 00pa3oBaHMsI, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJsbTaTaM
OCBOCHHS pabodeil mporpamMMbl, pacmpeAeiCHHBIM IO ToJaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TaKUM O0pa3oM, UYTOOBI OBJAJCHHE TE€OMETPUICCKUMHU
INOHATUSAMHA u HaBbIKaMH OCYHICCTBJIATIOCH IOCJICJOBATCIIBHO u
MOCTYIATENIBLHO, C COOIIOACHUEM MPHHIIUIIA MPEEMCTBCHHOCTH, YTOOBI HOBBIC
3HaHMS BKJIIOYAIHNCh B OOLIYI0 CHCTEMY T'€OMETPHUYECKHX IPEACTaBICHUI
o0ydJaromuxcsi, pacmupsisi 1 yriyousisi e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE
CBSI3U.

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

B yueOHOM I1aHe Ha M3y4YeHHE Te€OMETPHH OTBOJIHUTCS HE MEHee 2 Y4eOHBIX
gacoB B Henenmo B 10 kimacce u 1 yueOHOTrO Waca B Henenmo B 11 kimacce, Bcero
3a aBa roga o0y4enust He MeHee 105 yueOHBIX 4acoB.

NMNAHUPYEMbIE NPEAMETHBIE PE3YJIbTATbI
OCBOEHUA PABOYEM NPOrPAMMbI KYPCA
(MO rogAM ObYYEHUA)

[IpeaMeTHbIe pe3yJbTaThl H3y4YEHUS T'EOMETPUM Ha 0a30BOM YpOBHE
OPHUCHTHPOBAHBI Ha JOCTHKCHWE YPOBHS MAaTeMaTHYECKOW TPaMOTHOCTH,
HEOOXOIMMOTr0 JUISl YCIEITHOTO PEHICHHS 33/1a4 B PEATbHOMN JKU3HH U CO3/IaHKe
YCIIOBHIA JJIsl UX OOILEKYJIbTYPHOTO Pa3BUTHSI.

OcBoenne yueOHOTO Kypca «['eomerpusi»y Ha 0a30BOM YpPOBHE CPEIHETO
o0mrero o0pa3oBaHMs JIOJDKHO OOCCIICYMBATH JOCTIOKCHHE — CIICYFOIIHX
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIILTATOR:
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10 knacc
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OmnepupoBaTh MOHITHSIMHU: TOUKA, PsSMast, TTIOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPHM M CIEICTBUS M3 HHUX MpPHU
pELICHNH T€OMETPHUECKUX 3a71ad.

OmnepupoBath MOHATHAMH: MapaIeIbHOCTh U TEPIEHANKYIISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH.

KrnaccuduimpoBaTs B3aMMHOE PACIIOIOKEHUE MTPSIMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE.

OmnepupoBaTb TOHATUSMU: JIBYTPaHHBIA YroJl, TPaHU JIBYTPaHHOTO
yria, peOpo JBYTPaHHOTO YIJIa; JIMHEHHBIM yroi JBYTPaHHOTO yTiia;
rpagycHas Mepa IBYIPaHHOTO yIJa.

OmnepupoBaTh IMOHATHSMH: MHOTOTPAHHMK, BBITYKIbIH ¥ HEBBI-
MYKJBI MHOTOTPaHHMK, BJIEMEHTHI MHOI'OIPaHHHKA, HPaBHJIbHBIHI
MHOTOTPaHHUK.

PacriozHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB  (ITMpaMUIA;
MIPU3Ma, PSMOYTOJIBHBIIN Mapajuienenunen, Kyo).
KnaccuduimpoBaTh MHOTOTPAaHHHMKH, BBIOMpAss OCHOBAHUS JUIA
knaccuukanuu  (BBIMYKJIBIE ¥ HEBBINYKJIBIE MHOTOTPaHHHKH;
MpaBWJIbHbIE MHOTOTPAHHHUKH; TPSMbIE M HAKIOHHBIE IIPH3MBI,
HapasuIeJICIUIIe/IbI).

OnepupoBaTh MOHSTHUSMH: CEKyIIas IUIOCKOCTb, CEYEHHE MHOTO-
TPaHHUKOB.

OOBACHITH MPUHIUIIBI TTOCTPOCHUSA Ce‘leHHﬁ, HCIOJIb3Yyd METOH
CJICOOB.

CTpOouTh CEYCHHS MHOTOTPAHHHUKOB METOJIOM CIIE/IOB, BBITOIHSATH
(BBIHOCHBIC) TUTOCKHE YEpPTS)KM M3 PHCYHKOB IPOCTHIX OOBEMHBIX
dburyp: Buj cBepxy, cOOKy, CHU3Y.

PeH_IaTB 3aJa4d Ha HaXO0XICHUC FCOMeTpI/I‘IeCKI/IX BCIIMYUH 110
o0pa3iaM WM aJIropuTMaM, MPUMCHSISI U3BECTHBIC aHATUTHYCCKUE
METOJIbI TP PEHIeHUH CTAHJAPTHBIX MAaTeMaTHYeCKHX 3aJad Ha
BEIYUCIICHUE PACCTOSIHUHA MEXKIy HIBYMsI TOYKAMH, OT TOYKH JIO
OpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY CKPEIIUBAIOIIUMUCS
TPSIMBIMH.

Pemarp 3amaunm Ha HAXOXKACHHE TCOMETPHUSCKUX BEIUYHH II0
06pa311aM HIINn aJ'IFOpI/ITMaM, HpI/IMeHHH U3BCCTHBIC AHAJITUTUYCCKHEC
METOObI HpI/I peI_HeHI/II/I CTaH}IapTHI)IX MAaTEeMAaTUYCCKUX 3aJa4 Ha
BBIUHCIICHUE YIJIOB MEXIY CKPEUIMBAIOLUIMMUCS MPSMBIMHU, MEXKIY
MPSIMOM U TUIOCKOCTBIO, MEXKAY TIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.
Brruancnsate 00bEMBI M TUIOIIAAHW TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mHpamuIa) ¢ MPUMEHEHHEM (OPMYJ; BBIYUCIATH COOT-

Pabouast mporpaMma



HOUICHHUS MEX/y IUIOMIAJsIMH MOBEPXHOCTEH, 00bEMaMHU 10I00HBIX
MHOT'OI'PAaHHUKOB.

e OnepupoBaTh MOHATHIMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U
TUIOCKOCTh CUMMETPHHU; LEHTP, OChb M IUIOCKOCTh CHUMMETpPHUH
¢hurypsr.

e  lI3Biexarp, npeoOpa3oBBIBATh U UHTEPHPETHPOBATH UH(YOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYpax, MpeCTaBICHHYIO Ha
YepTeKax U PUCYHKaX.

e IlpumeHsts reoMerpuueckue (akThl JUIL PELICHHS CTepeoMe-
TPUUYECKUX 3a/1ad, NPEAINOJIaralolMX HECKOJIBbKO IIaroB pPEeIICHHMS,
€CJIM YCIIOBHS IPUMEHEHUS 3a/1aHbI B IBHOH (opme.

e [IpumeHsTh mpoCTEHIINE NPOrpaMMHBIC CPEICTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMbI NPH PEUICHHH CTEPEOMETPUUYECKUX
3aj1ad.

e [IpuBoaMTH MpUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B IIPUPOJE
U OKU3HU, paclo3HaBaTh NPOSBICHHE 3aKOHOB T€OMETPUH B
HCKYCCTBE.

e [IpumeHATH TMONyYCHHBbIE 3HAHWS HA IPAaKTHKE: AaHAIN3UPOBATH
peabHble CHTYallMd W NPUMEHSTh M3yuYeHHbIE MOHITUS B MpOIiecce
MOWCKA PELICHUs] MaTeMaTH4YecKH C(OpPMyJINPOBAHHON MPOOIEMBI,
MOJICTIMPOBaTh ~ pealbHbIE CHUTyallMd Ha s3bIKE T'€OMETpHUH,
UCCIIeNOBaTh  MOCTPOCHHBIC MOJCIH C  HCIOJBb30BAHHEM  TIe-
OMETPUYECKUX IOHATUIl M TeopeM, ammapara anreOpbl, pelarb
NPaKTHYECKUE 33/1a4¥, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHYECKHX
BEIIMYHH.

11 knacc

e OnepupoBaTh MOHATUAMH: NMJIMHIpPUYECKas MOBEPXHOCTh, 00-
pasyromue HHHHHI[pH‘IeCKOﬁ MOBEPXHOCTHU; HWJIHMHAP, KOHHUYECKasd
MOBEPXHOCTh, 00pa3yloliye KOHUYECKOH IOBEPXHOCTH, KOHYC;
cepuveckas IOBEPXHOCTb.

e Pacno3naBath Tena BpamieHus (HHIMHID, KOHYC, cdepa H map).

e  OOBICHATH CIIOCOOBI TTOTyYSHHSI TSN BPAIIICHUS.

e KnaccudummpoBats B3anMHOE pactonokeHue chepbl i TUIOCKOCTH.

e  OmepupoBarh MOHATHAMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMCHTa,
BBICOTA CETMCEHTA; INApOBOM CJOH, OCHOBAHHE IIAPOBOTO CIOS,
BBICOTA [IIAPOBOT'O CJIOSI; [IIAPOBOM CEKTOP.

e Borunciare 00bEMBI M IJIOMIATH TOBEPXHOCTEH TENI BPaIICHHUS,
TeOMETPUYECKHX TeJl C IPUMEHEHHuEeM (hopMyl.

e OmnepupoBarh TOHATHUSMH: MHOTOI'DaHHUK, BIIMCAHHBIA B cdepy u
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OIUCaHHBIH 0KOJIO cepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK HJIH
TEIO BPAIICHHSI.

BbIUHCIATE  COOTHOILICHUSI MEXIy IUIOMIA[SIMU [OBEPXHOCTEH |
00BbEMaMH TTOJJOOHBIX TEI.

N300paxkaTh n3yyaembie GUIYphl OT PYKH U C TPUMEHEHHUEM ITPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbInoHsITh (BBIHOCHBIE) IJIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYpP: BHJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHUS Tel
BpaIeHUsL.

W3BrekaTh, HHTEPIPETUPOBATh U MPEOOPa30BLIBATh MH(OPMAIHIO O
MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (DUTYpax, MPEeACTaBICHHYIO Ha
YePTEeIKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhINOTHATE JIEHCTBHS CIIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHUSI BEKTOPA HA YUCIIO, OOBSICHSTh, KAKUMH CBOHCTBaMH OHHU
00J1a1a10T.

IIpuMeHTh MPAaBUJIO MApAILICICIIUIICAA.

OnepupoBarh MOHATHSAMH: JICKaPTOBBI KOOPAWHATHI B MIPOCTPAHCTBE,
BEKTOP, MOYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA,
YroJl MEXIy BCKTOPAMH, CKaIIPHOC MPOHM3BEACHHEC BCKTOPOB,
KOHHI/IHeapHBIe u KOMHJ’[aHapHBIe BeKTOpI)I.

HaxoanuTe cyMMy BEKTOPOB M MPOU3BEACHHE BEKTOPA HA YUCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJISPHOE MPOU3BEAECHUE, PACKIIAAbIBATh BEKTOP
T10 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOO IHHAT.
[IpumensaTp reomerprudeckue (GaxkThl JUIS PELICHHS CTEpPeoMe-
TPUYECKHUX 3a7a4, IMPEINOIarafolliX HECKOJIbKO IIaroB pelIeHus,
€CIIM yCJIOBHSI IPUMEHEHUS 3a/IaHbI B SIBHOW (hopMe.

Pemare mnpocteiimie reoMeTpuyeckHe 3aJadd Ha IIPUMEHEHUE
BEKTOPHO-KOOPUHATHOTO METO/A.

PemaTp 3amaun Ha OKA3aTeNbCTBO MAaTEMaTHYECKHUX OTHOIICHUH U
HaxOX/IEHWE T'€OMETPUYECKMX BEJIMYMH 10 oOpasimaM  HiH
QNIrOpUTMaM, TMPHMEHSAS H3BECTHBIC METOJBI NPU PEIICHHH CTaH-
JApTHBIX MaTEMAaTHYECKHX 3a1ad.

[IpumMeHsaTh npocTeiiine NporpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHCTEMBI MNpPU PEIICHUH CTEPEeOMETPUUYECKUX
3aj1ad.

[IpuBOaUTE IPUMEPH MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE
U OKM3HM, pAacliO3HaBaTb MPOSABICHHE 3aKOHOB TI'€OMETPUH B
HCKYCCTBE.
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e [lpuMeHATH NONyYCHHBIE 3HAHUS HA MpPAKTHKE: aHAJIM3MPOBATh
peasbHBIE CUTyallMd W MPHUMEHSATh W3yUCHHBIC MOHSTHS B IpoIecce
TIONCKa PEIICHUsT MaTeMaTHYecKn c(HOpMyINpOBAHHON MPOOIEMBI,
MOJICUPOBATh  peajbHbIE CUTyallud Ha  S3BIKE TEOMETPHH,
UCCIEN0BaTh TOCTPOCHHBIE MOJEIM C  HCIOJIb30BAaHHEM  TIe-
OMETPHYECKHUX TOHSTHH W TEOpeM, armapara ainreOpbl; pemarb
MPaKTUYECKUE 3aJau, CBA3aHHBIC C HAXOXJIECHHEM IeOMEeTPUYECKUX
BEJINYHMH.

COOEPXAHUE YYEBHOIO KYPCA (MO NrOOAM OBYYEHUA)
10 knacc

I'Ip;lele M NJTIOCKOCTU B NpoCTpaHCTBe

OCHOBHBIC TIOHATHS CTEPEOMETpPHH. TOuka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOe pacrnonokeHHe NOpsSMBIX B IMPOCTPAHCTBE: IMEPECEKAIOINUEcs,
nmapajjieNbHble M CKpeluBaromuecs mnpsmble. [lapannensHOCTE TPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajUlelibHble MpPSAMbIE B IPOCTPAHCTBE;
MapajIeIbHOCTh TPEX MPSAMBIX; HaPAJIICIbHOCTh IPSIMOM U MJIOCKOCTU. YTIIBI C
COHAIpPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY MPSIMBIMU B IPOCTPAHCTBE.
[TapannensHOCT,  IUIOCKOCTEH:  MapajulelbHblE  IUIOCKOCTH;  CBOMCTBa
nmapayieNbHBIX TUTOCKOCTeH. [IpocTeiinmie mpocTpaHCTBEHHBIE (QHUTYPHl Ha
TUTOCKOCTH: TETPadap, KyO, napauiesenures; HOCTPOCHHE CeUCHHH.

IlepneHuKyISIpHOCT IPSAMOM U IUIOCKOCTU: IEPIEHAUKYJISPHBIE IPSAMbIE
B NPOCTPAHCTBE, MPSIMbIE MapajieNbHbIE U NEPIECH IUKYJISIPHBIE K IUIOCKOCTH,
NpU3HAK MEPHEeHIUKYIIPHOCTH MPSIMOM U IJIOCKOCTH, TEOpeMa O MpsMOi
NEPHEHANKYIISIPHOM INIOCKOCTU. YTJIbl B IPOCTPAHCTBE: IOl MEXY NPAMON U
IJIOCKOCTBIO; JIBYTPAHHBIA  yroJl, JMHEHHBIH yroa JIBYTPaHHOIO yria.
[leprieHANKYIAp ¥ HAKJIOHHBIC: PACCTOSHHE OT TOYKH 0 TUIOCKOCTH, PaccTo-
SHAE€ OT TMpPSMOH JO IUIOCKOCTH, TPOSKIUS (GUTypsl Ha IUIOCKOCTb.
IlepneHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK IEPIEHIUKYJIAPHOCTH ABYX
mockoctell. TeopeMa o TpEX NepreHIUKYIIIpax.

MHororpaHHuku

[lonsiTue  MHOTOTpaHHUKA, OCHOBHBIE  DJIEMEHThl  MHOTOIpaHHMKA,
BBIMYKJIBIE W HEBBIIYKIbIE MHOIOIPDAaHHHMKH; pa3BEPTKA MHOTOTPAHHUKA.
IIpusma: n-yrompHas mnpu3Ma; IpaHM M OCHOBaHMS NPU3MBL; IOpsMas U
HaKJIOHHAs  MpHU3MbI, OOKOBas W  TIONHAs  TOBEPXHOCTH  IPU3MBL.
[Mapannenenunen, nOpsMOYTOJBHBIA HapalieNieNuNe] W €ro CBOWCTBA.
[Tupamupa: n-yronpHasi IMpaMuia, TPaHH U OCHOBAHUE NMUPAMH[IbI; OOKOBas U
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MOJIHASL TTOBEPXHOCTh IUPAaMHJIBL; IpaBWIbHAsE W yceyéHHas NHpaMuja.
OneMeHTHl NpHU3MBI M THpamMubl. [IpaBUIbHBIE MHOTOTDaHHUKH: IOHSTHE
MIPaBUJIBHOTO MHOTOTPAaHHMKA; MPAaBUIIbHAS MPU3Ma U MpaBWIbHAs MTHPaMHUIA;
NpaBUIbHAS TPEyroyibHas MHUpaMUAa M TMPaBWIBHBIA  TeTpa’ap; KyoO.
[IpencraBnenne O NPaBHIBHBIX MHOTOTPAaHHUKAaX: OKTadIp, IOJACKAdAP H
ukocayap. CeueHns NpU3MbI U TUPAMHU/IBL.

CumMeTpust B TIPOCTPAHCTBE: CHMMETPHSI OTHOCHUTEIBHO TOUYKH, NPSIMOH,
IUIOCKOCTH. DJIEMEHTHl CHMMETPHHM B THpaMHJIaX, Hapajulesenueaax,
MpaBUJIbHBIX MHOT'OT'paHHHUKaX.

Belunicienne 3JIEMEHTOB MHOTOTPaHHHMKOB: pEOpa, AMaroHaiu, YIJIBL
[Tnomans OOKOBOW MOBEPXHOCTH M IOJHOH IOBEPXHOCTH IMPSIMOM IPH3MBI,
IUIOMIah OCHOBAaHWH, TeopeMa O OOKOBOHW TOBEPXHOCTH MPSMON TPHU3MEIL.
[Tnomans GOKOBOW IMOBEPXHOCTH W IOBEPXHOCTU IPABUIIBHON IHPaMUJIBI,
TeopemMa O TUIomanu ycedéHHOW mupaMupabl. [lomstne o6 o6béMe. OO0BEM
TTUPaMUIBL, TPU3MBI.

[TomoGubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOLIAISIMU
MTOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI.

11 knacc

Tena BpaweHus

Humusapudeckas MOBEPXHOCTH, obpasyroiue LUTHHIPUYECKON
MMOBEPXHOCTHU, OChb L[PIJ'IHH[[pI/I‘lCCKOﬁ TTOBEPXHOCTH. HI/IJ'II/IHIlp: OCHOBAHUA U
OOKOBasi TOBEPXHOCTh, OOpasyromas W OCh, IUIOMAAb OOKOBOM M TOJHOI
MOBEPXHOCTH.

Konnueckasi oBepXHOCTb, 00pa3ykoline KOHHYECKOH MOBEPXHOCTH, OCh H
BEepIIMHA KOHWYECKOH moBepxHocTH. KOHyC: OCHOBaHWE ¥ BEpIIUHA,
00pasyrolias ¥ OCh; IUIONIAAb OOKOBOI W IOJHOM MOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yoIye 1 BbICOTA; OCHOBAHHS 1 OOKOBasi IOBEPXHOCTb.

Coepa u map: HeHTp, paguyc, AMaMETp; IUIONIA]b TOBEPXHOCTH COeEpHl.
B3aumnoe pacrnonoxeHue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cdepe; wiomans chepsl.

W3o00paskeHre Ten BpalleHWA Ha IJIOCKOCTH. Pa3BépTka mmiamHApa o
KOHYCa.

KoMOuHanmu Tenl BpalleHWss M MHOTOIDAaHHUKOB. MHOTOTrpaHHHK,
OIUCaHHBI OKOJNO c(epbl; cdepa, BIHCAHHAS B MHOTOTPAHHUK, WIIM TEJIO
BpaIlICHHS.

ITonsitue 06 oO0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00
00bEME MPSAMOYTOJBHOTO Tapajuienenunena u ciaeactBust u3 Heé. OObEM
UIMHApa, KoHyca. O0BEM miapa ¥ miomaib chepbl.

IMonobubie Tema B mpocTpaHcTBe. COOTHOIICHHST MEXKIY IUIOIAIIMH
MOBEPXHOCTEH, 00bEMaMH IOJOOHBIX TEJ.

CeueHns muiuHApa (MapaieTbHO W TEPHEHIUKYISAPHO OCH), CEYCHHUS
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KOHyca (IapajulellbHOe OCHOBAHUIO M MPOXOASIIee Yepe3 BEpIIUHY), CEUCHHS
mapa.

BeKTOpr N KOOpAUHaTbl B NPOCTpPaHCTBe

Bextop Ha mmockoctH M B mpocTpaHcTBe. CllokeHHE M BBIUMTaHUE
BEKTOpPOB. YMHOXEHHME BEKTOpa Ha 4ucio. PasynoxkeHue BekTopa IO TpEM
HEKOMILJIaHApHbIM BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3agau,
CBSI3aHHBIX C MPUMEHEHHUEM TpaBui ACHCTBUI ¢ BekTopamu. [IpsMoyronbHas
cuctema KoopauHar B mpoctpaHcTBe. Koopnuuatbel Bektopa. Ilpocreiimme
3a/aud B KOOpJHMHATaX. YTrojd Mexay Bekropamu. CKaJspHOE MpOU3BEICHHE
BEKTOpPOB. BpluncieHne yrjioB MeXAy MNOpsSMBIMM M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINH METO PU PEIIEHUH FeOMETPHUUECKUX 3ajiad.

MATEMATUKA. Ba3oBblii ypoBeHb. 10-11 KJIaCChI 41



TEMATUYECKOE NTIAHUPOBAHWE YYEBHOTO KYPCA (M0 FOAAM OBYYEHNSA)

10 knacc (He meHee 70 yacoB)

HasBaHue paszaesa (TeMbI)
Kypca, (KOJIM4eCTBO 4acoB)

OcHOBHOe coaepranue

OcHOBHbIE BU/ADBI N€ATEC/IbHOCTHU yYallluXcA

BBefeHUE B CTEPEOMETPUIO
(109)

(OCHOBHBIE IIOHATHUS CTEPEOMETPUH: TOUKA,
psiMast, MJI0CKOCTh, IPOCTPAHCTBO. IIpaBuia
1300paKeHUA Ha PHCYHKAX: N300paKeHNA
[JIOCKOCTEH, TapaUIeIbHBIX IPSIMBIX
(O0Tpe3KOB), CEpeMHBI OTPE3Ka.

[ToHATHA: TIEPECEKAIONIHECs IIOCKOCTH,
[epeceKaroIyecs NpsMas U IIOCKOCTb.
3HAKOMCTBO ¢ MHOTOTDAHHHUKAMH,
1300pa’keHre MHOTOTDAHHUKOB Ha PUCYHKAX,
Ha IPOEKIHOHHBIX YepTeskax. HayampHble
CBeZeHUs 0 KyDe 1 IpaMusie, X Pa3BEPTKU U
Mosesin. CeueHus] MHOTOTDAHHHUKOB.
[MousTHE 06 AKCHOMATUYECKOM [TOCTPOEHUH
CTepeoMeTpUN: AKCHOMBI CTEPEOMETPHH K
CJTE/ICTBIISI U3 HUX

IAKTya/IM3UPOBaTh (HDAKTHI U METO/bI IVTAHUMETPUH,
peJIeBaHTHbIE TEME.

IIoJrydaTh [Ipe/ICTaBIEHHUs O IPOCTPAHCTBEHHBIX
purypax, paséupars npocTeiye IpaBuiIa U300paXKeHNA
5TUX QUryp.

1300pazKaTh [IPSMYIO U IUIOCKOCTh Ha PUCYHKE.
Pacnio3HaBaTh MHOTOTPAHHUKH, IUPAMHU/TY, KO,
Ha3bIBATh X JIEMEHTHI.

/les1aTh PUCYHOK Ky0a, TMPaMU/IbI, HAXO/IUTh OIINOKY B
HEBEPHBIX U300PAKEHUAX. SHAKOMHUTBCS C CEUeHUIMU,
C METO/IOM CJIeJI0B; UCIIOIb30BATH JJIA IOCTPOEHUA
CeueHUs MeTO/L CJIe/I0B, KPATKO 3aIIUChIBATD IIIATU
IOCTPOEHUS CeUeHUs.

Pacno3HaBaTh BH/| CEUE€HUS U OTHOIIEHUH, B KOTOPBIX
ceueHue iesuT pebpa Kyba, HAXOAUTD IUIOIIA (b CEYeHMUsI.
Hcros1p30BaTh 110/1001e IIPU PEIIeHUH 3a/1a4 Ha
ITOCTPOEHNE CEUeHHH.

3HAKOMUTBCS C aKCHOMATUYECKUM II0CTPOEHUEM
CTepeoMeTpHH, ¢ AKCHOMaMH CTEPEOMETPHH 1
CJIeZICTBUAME U3 HUX.
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JLTI0OCTPUPOBATH AKCHOMBI PHCYHKAMU U IIPUMEPaMU
13 OKpY»KaoIeil 06CTaHOBKU

IIpsAMBbIe ¥ IVIOCKOCTH B
nmpocrpaHcrse. [lapaJ-
1€/ IbHOCTD NPAMBIX U
mwiockocre (12 u)

B3auMHOe pacrosiokeHue mpsiMbIX B
IpOCTPaHCTBE: IepeceKaroIInecs,
[1apasulesIbHbIE U CKPEIHBAIOIIUECS TIPSMbIE.
[Tapa/uteTbHOCTH MPSIMBIX U TIJIOCKOCTEHN B
IPOCTPAHCTBE: MMapasijiesIbHbIE IPSIMbIE B
[IPOCTPAHCTBE; [1apaJIIEIBHOCTD TPEX MPAMBIX;
mapasIeIbHOCTb IPSIMOU U TUIOCKOCTH.

IYTJIBI C COHATIPABJIEHHBIMU CTOPOHAMHU; YTOJT
Me>X/y IPSMBIMU B IIPOCTPAHCTBE.
[Tapa/uteTbHOCTH IVIOCKOCTEN: IMapaUIeJIbHbIE
[JTOCKOCTU;CBOMCTBA TAPAJIIETbHBIX
[1JIOCKOCTEN.

[Ipocreiimne nmpocTpaHcTBEHHbIE DUTYPHI HA
[JIOCKOCTHU: TETPA’/IP, KyD, apasuiesienures;
IIOCTPOEHUE CeUeHHH

IAKTya/TM3UPOBATH QAKThI U METO/IBI IVIAHUMETPHUH,
peJieBaHTHBIE TeMe, IPOBOIUTH AHAJIOTHH.
IlepeuncaaTh BO3MOXKHbIE CIIOCOOBI PACIIOJIOMKEHHA
ZIByX IIPSIMBIX B IIPOCTPAHCTBE, WJITIOCTPUPOBATh UX Ha
puMepax.

/laBaTh onpeeIeHHe CKPENUBAIONUXCS IPAMBIX,
(bopMyIpPOBaTh IPU3HAK CKPEIHBAIOIINUXCA IPAMBIX U
IPUMEHATH €0 IPH PEeIleHNH 3a/1a4.

Pacno3HaBaTh IpU3My, Ha3bIBAaTh €€ HJIEMEHTBHI.
CTpOUTH ceueHUs IPU3MBI Ha TOTOBBIX YEPTEXKaX.
IlepeuncaaTh BO3MOXKHbIE CIIOCOObI B3AUMHOTO
PACIIOJIOXKEHUS IIPSIMOU M IVTOCKOCTH B IIPOCTPAHCTBE,
IPUBO/IUTH COOTBETCTBYIOIIIVE IIPUMEPHI U3 PeaTbHOU
PKU3HU.

/laBaTh onpeeJIeHHe [1apalyIe/IbHOCTU IPAMOH 1
I1JIOCKOCTH.

DopMyIMPOBATh MPU3HAK APAJJIEJIBHOCTH NIPAMON U
[JIOCKOCTH, YTBEPK/IEHHE O NIPSAMOU IepeceveHus JIByX
IJIOCKOCTEH, IPOXO/IAIINX Yepes I1apasulesIbHbIE PSMbIE.
PemraThs npakTHYecKue 33/1a91 Ha IOCTPOEHHe CeueHu N
MHOTOTDAaHHUKA.

OO BACHATH CJIyYal B3AUMHOTO PACIIOJIOKEHU
I1JIOCKOCTEH.




BbI



HaszBaHue pasjaesia (Tembl)

OCHOBHOE coJiep:xaHue OCHOBHBbI€E BH/BI 1€ATEIbHOCTH YIAIINXC
Kypca, (KOJIM4eCTBO 4acoB)

/laBaTh onpeae/IeHUue apaUleIbHbIX MIJIOCKOCTEN;
IPUBOMTE IPHUMEPBI M3 PeAIbHOM XKU3HU U OKPYIKAIOIIEH
06CTaHOBKHU, WLTIOCTPHUPYIOIIKE apalIeIbHOCTD
wiockocrel. 1emoab30BaTh IPHU3HAK TaPA/UIETbHOCTH
JIBYX IIOCKOCTEH, CBOMCTBA IIAPaLIEIbHBIX IJIOCKOCTEH
[IpU peleHnH 3aja4 Ha TOCTPOEHHe.

OO BACHATH, UTO HA3bIBAETCS [APAJLIIEIbHBIM
IPOEKTHPOBAHUEM U KaK BBIIIOJIHAETCS IIPOEKTHPOBAHIE
buryp Ha miockocts. 1300pakaTsh B mapajuiesibHON
[IPOEKI[UH PA3/INYHbIe TeOMeTpHUecKue QUTYPBL.
Mo/ie/IMpOBAaTh peabHble CUTYalUU HA SI3BIKE
reOMeTPHH, HCCIIE[0BATH TOCTPOEHHBIE MOJIENH C
HCII0Ib30BAHUEM T€OMETPUYECKUX TOHATHH.

1 crio/130BaTh [P PEIIeHH 33/1a4 Ha IOCTPOEHIe
CeueHMil TOHATHE [TapaJUIeJIbHOCTH, IPU3HAKK U CBOMCTBA
[apaJiiesIbHbBIX IPAMBIX Ha IZIOCKOCTH

IlepneHAUKYIAPHOCTD

. [TeprieHAUKYJIAPHOCTD MPSAMOU U IVIOCKOCTH:  [AKTYaJIM3UPOBATH GAKThl U METO/(bI IVIAHUMETPUU
PAMBIX U IUIOCKOCTeH (12 1) PHCHHIYTAD b Ty P ¢ A puy,

[epIeH/INKy/IApHbIe IPsAMbIe B IPOCTPAHCTBE, [peJIeBaHTHBIE TeMe, IPOBOJIUTD AHAJIOTHH.

p [psIMble ITapaslesIbHbIe U NepIeHAUKy IApHble |(O0bACHATD, KAKOH YroJl Ha3bIBAETCS YIJIOM MEX/LY
a

60 K IJIOCKOCTH, IIPU3HAK IIEePIIeH- ITepeceKaroIUMUCS IPAMBIMU,
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IUKYJIIPHOCTH NPSAMOM M IVTOCKOCTH, TeopeMa
0 IPAMOI MepIIeHIUKYJIAPHON IIOCKOCTH
[lepneHAUKY/IAP U HAKJIOHHBIE: PACCTOSHUE OT
TOYKHU /10 IVIOCKOCTH, PACCTOSIHUE OT IIPSAMOU
710 TJIOCKOCTH.

CKPeLUBAIONUMHUCA IPAMBIMU B IIPOCTPAHCTBE.
/laBaTh onpeaeJIeHue ePIeHANKYJISPHBIX IPSIMbIX U
IPSIMOM, IEPIIEH/INKY/ISIPHOM K IIJIOCKOCTH.

HaxoauTh yIyIbl MEX/y CKPELTHBAOIINMUCS IPSAMBIMU B
KyOe U mupamu/ie.

IIpUBOAUTH MPUMEPBI U3 PEATHbHOH KU3HU 1
OKpY>KaloIel 00CTAaHOBKHU, UJUTIOCTPUPYIOIINE
[1ePIIEHANKYJISIPHOCTD IPSIMBIX B IPOCTPAHCTBE U
TIePIIEeHANKYJIIPHOCTD NPSIMOH K IUIOCKOCTH.
DOopMyIMPOBATH NPU3HAK [IE€PIIEH/TUKYJIAPHOCTH
[IPSIMOYA ¥ IJIOCKOCTH, IPUMEHSATH €0 Ha IPAKTUKE:
00BACHATD HEPIIEHUKYJIIPHOCTS pebpa Kyba u
IaroOHaJIU €ro TPaHU, KOTOPAas ero He COJIEPIKUT,
HAXOJUTD JIIMHY IUarOHAIU Kyba. BeIuncsiaTh BHICOTY
IPaBUJIBHOM TPEYTOJIBHOM U MPABUJIBHOHN Y€THIPEXYTOJIb-
HOU IUpaMuz 1o JINHaM pEdep.

PermraTh 33/jauy Ha BBIYUCIIEHS], CBS3aHHBIE C
[IePIIEeHANKYISIPHOCTBIO IPSMOM U IUIOCKOCTH, €
WCII0JIb30BAaHUEM IIPU PEIIeHUH [IJITAHUMEeTPHYECKIX
pakTOB 1 METO/OB.

OOBACHATH, YTO Ha3BIBAIOT IIEPIEHUKYIIIPOM U
HAKJIOHHOW U3 TOYKHU K IIJIOCKOCTHU; IIPOEKIHEeN
HAKJIOHHOH Ha IJIOCKOCTh. OOBACHATH, YTO HA3BIBAETCS
PACCTOSTHUEM: OT TOUKH JI0 IIJIOCKOCTH; MEKITY
apauIeJIbHBIMU IVIOCKOCTSMM; MEX/Y IPAMOH U
I1apajuIesIbHON ed IUIOCKOCTBIO; MEXIY
CKPENUBAIONIMUCS IPAMBIMU.
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HaszBaHue pasjaesia (Tembl)

OCHOBHOE coJiep:KaHue OCHOBHBbI€E BH/BI 1€ATEIbHOCTH YIAIINXC
Kypca, (KOJIM4eCTBO 4acoB)

HaxoauTh 5TH PACCTOSTHHSA B IPOCTHIX CJIyYasixX B Ky0e,
mIpaMu/ie, IpU3Me.

MoeupoBaTh pealbHble CUTYAllUH Ha S3bIKE
reoMeTpHH, UCCIIe/IOBATh IIOCTPOEHHBIE MO/IEIIH C
ICIT0JIb30BAHEM T€OMETPUYECKUX MTOHATUN.
Vcriosrb30BaTh IIPU pellleHUH 3a7ja4 Ha IOCTPOoeHNe
ceueHni Teopemy [Indaropa, cBoiicTBa IPAMOYTOJTBHBIX
TPEYTOJIbHUKOB

YIyIbI MeK/y IPAMBIMHI U VTJIBI B IPOCTPAHCTBE: YTOJI MEKIY IPAMOK U
m1ockoctamu (F0u) [1JIOCKOCTBIO; IByTPAHHBIN YTOJI, THHEUHBIN IAKTya,TU3UPOBATh (AKTHI U METOABI IVIAHUMETPHUH,
YTOJI ABYTPAHHOT'O YIJIA. peJIeBaHTHbIE TEME, IPOBO/IUTH AHATIOTHH.
[TepneHANKYIAPHOCTD IUIOCKOCTE!: IPU3HaK |/laBaTh onpeae/eHue yriia MeKay NPAMOH 1
[TepIeH/ANKY/IAPHOCTH JABYX IIJIOCKOCTEH. IJIOCKOCTBI0, (POPMYJTPOBATH TEOPEMY O TPEX

Teopema 0 TPEX IEPIIEHUKYJIAPAX epneHNKYJIsIpax u 06paTHyo K Heil. HaXoauTh yros
MeK/Ty IPSIMOU M IUIOCKOCTHIO B MHOTOTPAHHHUKE,
PACCTOSTHUE OT TOYKH JI0 IIPSIMOY Ha IUIOCKOCTH,
HCIIOJIB3YS TEOPEMY O TPEX IepIrieHiuKysApax. [IpoBoauts
Ha yepTeke MEPIEHANKYJIAP: U3 TOUKH Ha MPIMYIO; U3
TOYKU HA IUIOCKOCTb.

/laBaTh onpeziesieHNe IBYTPAHHOTO yIJIa U €T0
971eMeHTOB. OO'BSCHATH PABEHCTBO BCEX JIMHEHHBIX YIJIOB
ZIByTrpaHHOTO yTJIa.

HaxoauTh Ha uepTeKe JBYTPAaHHBIN yros npu pedpe

Pa IpaMu/Ibl, IPU3MBI, TIApaJUIEIeUIIe/1a.
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/laBaTh onpeeJIeHHue yriia MexK/y IIJI0CKOCTSMH.
/laBaTh onpenesieHue 1 ¢GopMyIMpOBaTh NIPU3HAK
B3aMHO IePIIeHUKYIAPHBIX IUIOCKOCTeH.

HaxoauTh yIyIbl MeX/y IUIOCKOCTSMU B KyOe U
rpamuze.

I crio/1630BaTh 1P PEIIeHNH 33/1a4 OCHOBHBIE TEOPEMBI
1 MeTO/IbI IJIAHUMETPHH.

Moe/IMpoBaTh peaIbHble CUTYallUU HA A3BIKE
reoMeTpUU, HCCIIe 0BATh II0CTPOEHHBIE MOJIENIH C
HCII0JIb30BAaHUEM '€OMETPUYECKUX IIOHATHH.
Hcrio/1p30BaTh IIPU PEIIeHHH 33/1a4 Ha IOCTPOEHHe
CedeHH I COOTHOILEHUSA B IIPSIMOYTOJILHOM TPEYTOJIbHUKE

Muororpanauku (I0u)

[ToHATHE MHOTOTPAHHMKA, OCHOBHBIE
971eMEHTHl MHOTOIDAHHUKA, BBIITYKJIbIE 1
HeBBIITYKJIble MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOrpaHHuKa. [Ipusma: n-yroapHas
Ipy3Ma; TPAaHU U OCHOBAHUSA IIPU3MBI; IpAMas
1 HAKJIOHHAs IPU3MbI; GOKOBas U ITOJIHAS
[10BEPXHOCTH ITPU3MBL. [lapaesnenunes,
[IPSMOYTOJIbHBIH IIapasuIesIeNuIesl ¥ €ro
cBoiicrBa. [TupaMuza: n-yrospHas TUpaMuza,
rpaHU ¥ OCHOBAHME IIUPAaMU/Ibl; GOKOBas U
[10JIHAS TIOBEPXHOCTD

IAKTYya/IM3upoBaTh GHaKThl U METO/IBI IVIAHUMETPHUH,
peJieBaHTHbIE TEME, IPOBOAUTH AHAJIOTHH.

/laBaTh onpeeJIeHue napaeienuesa,
pacmo3HaBaTh €ro BU/bl U H3y4aTh CBOMCTBA. /[aBaTh
oTpe/ieIeHre MTUPaMU/Ibl, PACIIO3HABATH BU/IbI
nupaMu/i, pOPMYTHPOBATH CBOWCTBA pEOEp, TpaHell 1
BBICOTHI IIPABUJIBHOM TUPAMUZIBI.

HaxoauTh U031 IIOJTHOW U GOKOBOH MOBEPXHOCTU
[THPAMUZIBL.

/laBaTh onpeaeJIeHue yCeYEHHOM MTUPaMuUzIbl, Ha3bIBATh
€€ DJIeMEHTHI.
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HaszBaHue pasjaesia (Tembl)

OCHOBHOE coJiep:KaHue OCHOBHBbI€E BH/BI 1€ATEIbHOCTH YIAIINXC
Kypca, (KOJIM4eCTBO 4acoB)

MUpaMu/Ibl; IPAaBUJIbHAS U YCEUEHHAS
nupaMusia.

DJ1eMEeHTBI IPU3MBI U THPAMU/IBL.
[TpaBUIbHbIE MHOTOTDAHHUKH: TIOHSATHE
IPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
pu3Ma ¥ paBUIbHAs THPaMU/Ia; IPABUIbHAs
TpeyroJibHasi MUPaMU/Ia U IPABUIIbHbIN
TeTpas/ip; Kyb. [IpesicTaBieHre 0 IPaBUJIBHBIX
MHOTOTPAaHHHKAX: OKTAdIP, AOIEKAd/AP U
rKocasip. CUMMeTpUs B IPOCTPAHCTBE:
CHMMETPHS OTHOCUTEJIBHO TOYKH, TIPSIMOM,
[JTOCKOCTU. DJIEMEHTHI CHMMETPHUH B
upaMu/iax, napajulesienuesiaX, IPaBUIbHbIX
MHOTOTpaHHUKAX.

BbIurc/ieHre 37IeMEHTOB MHOTOTDAHHIKOB:
pEOpa, quaroHasy, yisl. ILnomanb 60KOBOM
[TOBEPXHOCTU U ITOJTHOU MIOBEPXHOCTH MIPSAMOIT
IPU3MBI, IUIOIIA/[b OCHOBAHU, TEOPEMA O
6OKOBO¥1 TOBEPXHOCTHU MPSIMOU IPU3MBI.
[11o11a/15 GOKOBOY IOBEPXHOCTH U
[TOBEPXHOCTH MTPABHJIbHOU IIUPAMU/IBI,
'TeopeMa O IIOIIA U GOKOBO TOBEPXHOCTH
yCeqY€HHOU ITIPaMHU/IbI

DOopMyIMPOBATH TEOPEMY O IIOINAU GOKOBOH
TOBEPXHOCTH IIPABHJIBHON YCEYEHHON MIPAMU/IBI.
PemraTh 33/1a4y Ha BBIYUCIEHNE, CBA3AHHBIE C
nupamMuiaMy, a TaKXKe 33Jja4y Ha IOCTPOeHHUe CEYeHUH.
/laBaTh onpeeJieHue [IPU3Mbl, PACIIO3HABATH BU/IbI
IpY3M, H300paKaTh IPU3MbI HA YePTEKeE.

HaxoauTh IJIOIIA b TOJIHOU 1K GOKOBOH TOBEPXHOCTH
IPUBMBI.

I3yuaTh COOTHOIIEHUsI Dijiepa /Iis Yrciia peédep, rpaHeit
1 BepIIMH MHOTOrpaHHUKA. MI3y4daTh BU/IBI IPABHJIBHBIX
MHOTOTPAHHUKOB, UX Ha3BaHHUA U KOJIMYECTBO I'PAHE.
VI3yuaTh CHMMETPUIO MHOTOTPAHHUKOB. OO BACHATD,
KaKye TOYKU Ha3bIBAIOTCA CHUMMETPHYHBIMUA
OTHOCHTEJIHO IAHHOU TOYKH, IPSIMOU WUJIU IIJIOCKOCTH,
YTO Ha3BIBAIOT IIEHTPOM, OCHIO WJIH IUIOCKOCTBIO CHMMe-
TpUu PUTYPHI.

IIpuBOAUTH NPUMEPBI CUMMETPUYHBIX (UTYD B
apXUTEKTYpe, TEXHUKE, IIPUPOJIE.

MopgeupoBaTh peasbHble CUTYaI[UN Ha sA3bIKe
reoMeTPHH, HCCIIe/I0BATh HOCTPOEHHbBIE MOJIEIIH C
HCII0JIb30BAHUEM reOMETPUYECKUX IIOHATHH,
HCII0JIb30BaTh 01001e MHOTOTPAHHUKOB

Pa
60
Ta

Okonuanue
ap
or

pa
MM



O0BEMBI MHOTOTPAHHUKOB (8

a)

ITousaTue 06 06béMe. OOBEM THUPAMU/IBI,
[IPU3MBI

IAKTya/IM3upPoOBaTh (HAKTHI U METO/IbI IVTAHUMETPUH,
peJieBaHTHbIE TEME.

OOBACHATH, KaK U3MEPSIOTCS 00bEMBI TeJI, TIPOBOJIS
QHAJIOTUIO C U3MepeHneM IUIOMIa/Iell MHOTOYTOJIBHUKOB.
DOpMyIMPOBATH OCHOBHBIE CBOMCTBA OOBEMOB.
VI3yuaTh, BBIBOAUTH (POPMYJIBI 00BEMA
[IPSIMOYTOJIFHOTO MapasUTesIeIuIIe/ia, IPU3MbL i
TpaMu/IbL.

BhraucjaAaTh 00bEM IPU3MBI U TUPAMU/IBI IO UX
57IeMeHTaM.

IIpuMeHATH 00BEM /IS PEIIEHHUs CTEPEOMETPUIECKUX
3a/1a4 U /I7Is1 HAXOK/I€HISI TEOMETPUYECKUX BeJTHULH.
Mo/xe/IMpOBaTh PeabHbIe CUTYAlUU HA SI3BIKE
reoMeTpUHU, MCCIEX0BATH IOCTPOEHHBIE MO/IENH C
HCII0JIb30BAHHUEM reOMETPUYECKUX ITOHATHH

IloBTOpEeHUue: ceueHus,
paccrosaHusd U yriasbl (8 1)

[TocTpoeHUe ceueHUI B MHOTOTPaHHUKE.
BeIunciieHre pACCTOSTHUN: MEXK/TY IByMsI
TOYKAMU, OT TOIKH JI0 IPSAMOH, OT TOUKH 10
IJIOCKOCTU; MEXK/Ty CKPEIHBAIOIIIMUCS
IPSIMBIMH.

BrlunciieHre yIJI0B: MeXK/Ty CKPeI-
BAIOII[MMUCS IPSIMBIMU, MEXKAY IPSIMOH U
IUIOCKOCTBHIO, IBYTPAHHBIX YTJIOB, YTJIOB MEKIY
TJIOCKOCTSIMU

CTpouTh ceueHre MHOTOTPDAaHHHKA METO/IOM CJIeJIOB.
/laBaTh onpee/IeHue PAacCTOAHUA MeXy GUTypaMHU.
HaxoauTh paccTossHUe MeK/y apauleJIbHbIMU
JIOCKOCTSAME, MEXK/Iy IVIOCKOCTBIO U TTapasulesIbHOM el
[IPAMOM, MEXXIY CKPEIIHBAIOIIIMUCH IPAMBIMH.
CTpOUTB JIMHEHHBIH yTOJI ABYTPAHHOI'O YIJIa HA YepTeke
MHOTOIDAaHHHKA M HAXOAWTH €r0 BeJINYKHY.

HaxoauTh yIiIbl MeK/y IUIOCKOCTSIMU B MHOTOTDaHHHMKAX




BbI



)

Haszpanue pasaesia (TeMmbl)
Kypca, (KOJIMYeCTBO YacoOB)

OcHOBHOE coaepKaHue

OcHOBHBIE BU/IBI 1€ATETBHOCTH yqamuxcsa

Tesna BpameHus (12 1)

Pa
60

Cdepa u map: neHTp, paguyc, AMaMeTp;
[1JI0111a/1b TOBEPXHOCTH ceprl. Bzanmuoe
pacriosioxeHue ceprl ¥ IVIOCKOCTH;
KacaTesIbHas IJIOCKOCTD K cdepe; IIoIaIb
cepsl.

Vi3o0paskeHue cdepsl, apa Ha IVIOCKOCTH.
Ceuenus mapa

IAKTya,TM3UPOBaTh (AKTHI U METO/BI IVIAHUMETPHUH,
peJiIeBaHTHbIE TeMe, IPOBOJXUTD AHAJIOTUU.

/laBaTh onpenesieHust cepsl U 11apa, UX HEeHTpa,
paznuyca, ruamerpa. Onpeaesnars chepy kak GUrypy
BpallleHUsI OKPYKHOCTH. ViccireoBaTh B3auMHOe
pacriosioxeHue cepsl U IVIOCKOCTH, JIBYX cdep,
MJLTIOCTPHPOBATH 5TO HAa YepTekaxX U PUCYHKAX.
DOopMyIMPOBATH OIpe/ieJieHHe KacaTeJbHON IIOCKOCTH
k cepe, CBOMCTBO U IPUBHAK KACATEJIbHOH IVIOCKOCTH.
3HAKOMUTBCH C Teo/[e3MYeCKUMU JTUHUAMU Ha cdepe

LlytnHApHYecKas IOBEPXHOCTh, 00pasyIoLIye
LTMHAPHYECKON TOBEPXHOCTH, OCh
[IMH/IPIYECKOH IIOBEPXHOCTH.
LluHAP:0CHOBAHUSA U GOKOBAsI IOBEPXHOCTb,
o6pasyromas U 0ch; IJIOMAAb G0KOBOM U
[TOJTHOI TIOBEPXHOCTH.

M306paskeHHe NUIMHAPA Ha IVIOCKOCTH.
Pa3BépTKa IUJINH/PA.

CeueHus MUIMH/PA (IIJIOCKOCTHIO,
rapaJiyie/IbHON WM TepIeHIUKYIIAPHON OcH
VJIHH/IPA)

O0BACHATH, YTO HA3BIBAIOT IFJIMH/POM, HA3bIBATh €T0
971EMEHTBHI.

3ydaTh, O0BACHATD, KAK IIOJIyIUTh [IUJIUH/AD IIyTEM
BpaleHus IPsAMOYTOJIbHUKA.

BBIBOAUTH, HCIIOJIB30BATH (DOPMYJIBI JJIsI BEIUNCIIEHUS
110111811 GOKOBO¥ ITOBEPXHOCTH IIUIHH/PA.

l3yuaTh, pacIiO3HABATh Pa3BEePTKY IMJINHADPA.
300pazKkaTh IUINH/IP U €r0 CEYeHUs IUIOCKOCTHIO,
[IPOXOAAIIEH Yepes ero och, apasuleIbHON HIn
TepIeH/INKY/IIPHOU OCH.

HaxoauTh IUIOIIA/IA STHX CEYeHNH.

4a 11 knacc (He MeHee 35 yacoB)
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Mozae/ IMpoBaTh peayibHble CUTYalluy Ha sI3bIKe
TeOMETPHHU, HCCIEOBATH IIOCTPOEHHBIE MOZIENIH C
ICII0JIb30BAHIEM F€OMETPHUYECKUX TOHITUH

KoHnueckas oBepXHOCTh, 06pasyrolue
KOHUYECKOU IIOBEPXHOCTH, OCh U BEPIINHA
KOHUYeCKOU moBepxHocTU. KoHyc: ocHOBaHMe
1 BepLINHA, 00pas3yiolas 1 och; IUIOLIaAb
OOKOBOII U IIOJIHOM HOBEPXHOCTH. YCEUEHHBIH
KOHYyC: 00pasyIolye U BHICOTa; OCHOBAHUSA U
60KOBasA MOBEPXHOCTb.

V306paskeHre KOHyca Ha IJIOCKOCTH.
Pa3BépTKa KOHyca.

CeueHus KOHyca (IVIOCKOCTHIO, apaIIesIbHOM
OCHOBAHUIO, U IIJIOCKOCTBIO, IIPOXO/IAIIEH
uepes BEPILUHY)

OGBACHATH, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATH €TI0 JIEMEHTHI.

3y4aTh, O0BACHATH, KAK IIOJIyIUTh KOHYC IIyTEM
BpAIlleHUs IPAMOYTOJIBHOTO TPEYTOIbHUKA.
300pazKaTh KOHYC U €T0 CeYeHNU IIJIOCKOCTHIO,
IPOXOZISAIIEN Yyepes 0Ch, U IVIOCKOCTHIO,
[epIEeHAUKY/IAPHOU K OCH.

3y4aTh, pACIIO3HABATH Pa3BEPTKY KOHyca.
BBIBOAUTH, HCIIOJIB30BATH (YOPMYJIBI J/IsI BBIUUCIIEHUS
1710111311 GOKOBOY ITOBEPXHOCTH KOHYCA.

HaxoauTh IUIOMA U ce9eHUH, IPOXOAAIINX Yepes
BEPINNHY KOHYyCA WJIU [EPIIEH/IUKYJIPHBIX €0 OCH.
OOBACHATDH, KAKOE TeJIO HA3bIBAETCS YCEUEHHBIM
KOHYCOM.

H3y4aTh, O0BACHATH, KAK €r0 MOJIyYUTh IIyTEM
BpallleHNs IPAMOYTOJIbHOM Tpanenuy. BBIBOZUTS,
npuMeHATH GOPMYILY /IS BHIYUCIEHUs IUIOIA/IHA
0OKOBO¥1 TOBEPXHOCTH YCEUEHHOTO KOHYCA

Kom6uHanus Tes BpalleHus 1 MHO-
TOrPAaHHHUKOB. MHOTOIPaHHUK, OIMCAHHBIN
okoJ1o cdepsl; cdepa,

AKTyaJI]/[:iI/IpOBaT]) (baKTI)I 1 METO/ibl INTAHUMETPUU,
pesieBaHTHbIE TEME, IPOBOJUTH aHAJIOTUH.




BbI



HaszBaHue pasjaesia (Tembl)

OCHOBHOE coJiep:KaHue OcCHOBHBIE BH/BI I€ATEJIbHOCTH YIAIIHUXCH
Kypca, (KOJIM4eCTBO 4acoB)

BIIMCAHHAsA B MHOTOT'PAaHHUK WJIN B TE€JIO

BpalleHus
PemaThb crepeoMeTpUYecKUe 3ajaul, CBA3aHHBIE C

TeJIaMU BpallleHNsl, IOCTPOCHHUEM CeYeHUU TesT BpalieHus,
C KOM61/IHaIII/I$[MI/I TEJI BpallleHUusd 1 MHOTOTPAaHHUKOB Ha
HaXO0XX/JE€HHE TeOMETPUYECKUX BEJIMYNH.

Hcnosb30BaTh IIpU peHIeHnu CTEPEOMETPHUIECCKUX
3aJa4 IJIaHUMETPpUYECKHe (baKTbI 1 METOAbI 3a/la4r Ha
BBIYHCJIEHHE U JIOKa3aTE/IbCTBO.

MOZ[eJIl/II)OBaTL peayibHble CUTyallul Ha A3bIKE
reOMEeTPpUHU, UCCAeA0BATh IIOCTPOEHHBIE MOJEJIU C

M CIIOJIb30BAHUEM I€OMETPUYECKUX MTOHATHI

O0BEMbI TEJ (5 1) ITouarue 06 00béMe. OCHOBHBIE CBOMCTBA
0OBEMOB TeJt. IAKTyaIu3upoOBaTh (HAKTHI U METO/IbI IVTAHUMETPUH,
O6BEM IIMJIHH/PA, KOHYCA. peJIEBAaHTHBIE TEME, TIPOBOIUTH AHAJIOTHH.

O6BEM mapa u wioraab chepol BbIBOAUTH, MCIIOJIB30BATh (OPMYJIbI 00HEMOB:
IPUBMBI, IIMJINHAPA, TUPAMUBI, KOHYCA; YCEYEHHOM
UpamMu/Ibl ¥ YCEYEHHOTO KOHyca. Pemarh
cTepeoMeTpUYEeCKHe 33/1a4H, CBA3aHHbIE C BHIYUCIEHUEM
00BEMOB.

DOopMyIUPOBATH OIPEEIEHNE IAPOBOTO CEIMEHTa,
[IIapOBOTO CJIOSI, IIIAPOBOTO ceKTopa. [IpuMeHATH
bopMyJIBI 17151 HAXOKAEHUS 00BEMOB IIAPOBOTO CEIMEHTA,
Pa IaPOBOTO CEKTOPA
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[Tot06HBIE Tes1a B IPOCTPAHCTBE.
COOTHOIIIEHUST MEKY IIONAIsIMU
[10BepXHOCTEH, 00BbEMaMU TOT00HBIX TeJT

PemraTh crepeoMeTpUIECKHe 33/1a4Ht, CB3aHHbBIE C
06BEMOM I1apa U wIonaaAbio chepsl. MoaemmpoBaThb
peaibHbIE CUTYAI[UU Ha sI3bIKE TEOMETPHUH, UCCIIEI0BATH
[IOCTPOEHHBIE MOJIEJIU C UCIIOJIb30BAHUEM
reoMeTprYecKuX MOHATHH.

IAKTyaIu3upoBaTh (HAKThI U METO/bI IVTAHUMETPUH,
peJIeBAaHTHBIE TEME, IIPOBOAUTH AHAJIOTHH.

PenraTh CTepeOMETPUYECKUE 3a/[aUr, CBSI3AHHBIE C
COOTHOIIIEHHeM 00hEMOB U ITOBEPXHOCTEHN ITOT0OHBIX TN B
IPOCTPAHCTBE.

Moxe/IMpOBaTh PeasbHbIe CUTYAlUH HA SI3bIKE
reoMeTpHH, UCCIIEI0BATh TOCTPOEHHbBIE MOZIEJIH C
HCII0JIb30BAHHEM F€OMETPUYECKUX IIOHATHH

BeKTOpbI U KOOPANHATHI B
npocrpaucrse (FQu)

BekTop Ha IIJIOCKOCTU U B IPOCTPAHCTBE.
Cii0xeHHe U BBIYUTAHHE BEKTOPOB.
|YMHOKeHHe BeKTopa Ha 4ucio. PazioxeHnue

BEKTOPa I10 TpeM HEKOMIIJTaHAPHBIM BEKTOPpaM.

[IpaBuio napasnnesnenumnesna. Pemenue 3aaay,
CBSI3AHHBIX C IPUMEHEHUEM IIPABUJI IEUCTBUH
C BEKTOpaMU.

[IpssMoyTrobHAsA CHCTEMAa KOOPAUHAT B
npocrpaHcTBe. KoopanHaThI BEKTOpA.
[Ipocreiinive 3aja4ul B KOOPMHATAX. YTOJI
MeXK/Ty BekTopaMu. CKayIsipHOe MpOou3BefieHue
BEKTOPOB. Brrunciienue yriaos

IAKTya/TM3UPOBaTh QAKTHI U METO/bI IVITAHUMETPHH,
peJieBaHTHbIE TEME, IIPOBO/IUTH AHAIOTHH.
OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
DOopMyIMPOBATH IIPABUJIO NTApaJljlesIeNuIe;a IPU
CJI0’KEHUU BEKTOPOB.

CxJ1aibIBaTh, BBIYUTATh BEKTOPHI, YMHOKATh BEKTOD
Ha YUCJIO.

3ygaTh OCHOBHBIE CBOMCTBA 9THX ollepanuil. /laBarb
oIIpeziesIeHre IPAMOYTOJIBHOH CHCTEMBI KOOPAUHAT B
IIPOCTPAHCTBE.

BBIpasuTh KOOPJAMHATHI BEKTOPA Yepe3 KOOP/IUHATHI €r0
KOHI[OB.

BbIBOAUTH, MICIIOJIB30BATh (DOPMYJLY JITTUHBL
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enwmediodir Behogeq

Oxonuanue

HasBaHue paszaesna (TeMbI)
Kypca, (KO/JIM4eCcTBO YacoB)

OcHOBHOE coaepaHue

OcHOBHBIE BU/BI 1EATETbHOCTH yqamuxcsa

MEZKIy IPSIMBIME U IUTOCKOCTSIMH.
KoopAuHaTHO-BEKTOPHBIN METOZ IIPH
pelleHI I TeOMETPUIECKUX 3a/1a4

BEKTOPA U PACCTOAHUSA MEX/y TOUKaMU. BeIpaskaTsb
CKaJIAPHOE [IPOU3BeZIeHHe BEKTOPOB uepes3 X
KOOPZIMHATBI, BBIYUCIIATH YTOJI MEXK/TY IByM: BEKTOPaMHU,
ByMs IpAAMBIME. HaXOaMTh YOI MEX/Ly IPAMOU 1
1JIOCKOCTBIO, YTOJI MEXAY ABYMs IUIOCKOCTAMU
QHAUINTUYECKUMU MEeTO/IaMH.

BbIBOAUTH, MCIIOJIB30BATh (DOPMYJIY PACCTOSHUSA OT
TOUKH /10 TITIOCKOCTH

IloBTOpEHUE, 0000IIEeHHuE U
cucreMarusanua 3HaHui (8 u

OcHoBHBIE QUTYDPHI, HAKTHI, TEOPEMBI Kypca
[JIAHUMEeTPHUU. 3a7ja4y IIJIAaHUMETPHUH U
METO/IbI UX PElIeHHS.

OcHoBHBIE QUTYDPHI, HAKTHI, TEOPEMBI Kypca
cTepeoMeTpHUU. 3a7jauu CTepeOMEeTPUH U
METO/IbI UX pelIeHHs

PenraTh IpOCTENIINe 33aUn Ha HAX0XK/IeHUE JITUH U
VIJIOB B TeOMETPHUUECKUX (QUTYPAX, IPUMEHITh TEOPEMY
[Tudaropa, TeOpEMbI CHHYCOB U KOCHHYCOB.

HaxoauTh IUI0Ia/Ib MHOTOYTOJIbHUKA, KPyTa.
Pacro3HaBaTh 1107106HbIe PUTYPBI, HAXOAUTH
OTHOIIIEHUS JUTUH U IUIOIIAEH.

V1cro1b30BaTh IIPU PENIEHNN CTEPEOMETPUUECKUX
3a71a4 (PAKTHI M METOZbI IVTAHUMETPUN




PABOYASA NMPOrPAMMA
YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA»

LENN U3YYEHUA YYEBHOIO KYPCA

VYuebublii kKypc «BeposTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHSI SIBISICTCS
MIPOJIOJDKCHUEM M Pa3BUTHEM OJHOMMEHHOrO ydeOHOro Kypca 0a30BOTrO
ypoBHST ocHOBHOW mKkoibl. Kypc mnpenHasHaueH misi (OpMHPOBAaHUS Yy
00ydJaromuxcsl CTaTHCTHYECKOM KyJNbTYPbl M TOHUMAHUS POJIHM TEOPUH
BEPOSITHOCTEH Kak MaTeMaTHYeCKOro MHCTPYMEHTA JUISl U3YyUYCHUs CITydalHbIX
COOBITHH, BENMWYMH M TpoleccoB. [Ipm wm3yueHHMHM Kypca oboramarorcs
MIPEACTABICHUS YYalIMXCs O METOJax MCCIEAOBaHUS HM3MEHUYMBOIO MHDA,
Pa3BUBACTCA MOHMUMAaHUC 3HAYMMOCTU U 06IIIHOCTI/I MaAaTEMaTUYCCKHUX MCTOJO0B
TO3HAHMUSA KaK HEOTBEMJIIEMOW YacTH COBPEMEHHOTO E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHSI.

CopneprxkaHne Kypca HalpaBJIeHO Ha 3aKpETJICHUE 3HAHUH, Oy YCHHBIX MTPU
M3y4eHWH Kypca OCHOBHOW IIKOJBI W Ha pa3BUTHE MPEICTaBICHUH O
CHy‘IaﬁHbIX BCIIMYMHAX W B3aUMOCBA3AX MCEXKAY HMUMH Ha BAXHBIX NPpUMEpax,
CIO’KETBl KOTOPBIX IOYEPIHYTHl M3 OKpYy’Karomero mupa. B pesymbrare y
o0ydJaromuxcsi  J0JDKHO — c(OpPMUPOBATHCS  MPEJCTaBICHHE O Haubosee
YIOTPEOUTENBHBIX U OOIIMX MATEMAaTHYECKUX MOJEISIX, MCIOJIB3YEMBIX [UIS
OIUCaHMsI AHTPOIIOMETPUYECKUX M JEMOTpa()MuecKHX BEIMYHH, MOTPEIIHO-
CTE€Hl B pa3IMUHOTO POJia M3MEPEHHUsIX, JUIUTENbHOCTH O€30TKa3HOI paboThI
TEXHHUYECKUX YCTPOHCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHH W INPOIECCOB B
ol1ecTse.

B cooTBercTBUM C yKa3aHHBIMH HEISIMA B CTPYKType y4eOHOTO Kypca
«BeposiTHOCTD M CTaTUCTHKA» CPEAHEH IIKOJIbI Ha 0a30BOM YPOBHE BbIJICIICHBI
CIIEIyIOLINE OCHOBHBIE COJep)KaTeiabHble JTHHUU: «CiydaiiHble COOBITHS U
BEPOSITHOCTY, «CiTydaifHble BEIMYMHBI U 3aKOH OOJIBIINX YHCEI».

BaxkHylo uacTh Kypca 3aHMMaeT M3y4E€HHE TI'EOMETPUYECKOro U
OMHOMMANBHOTO pACIpeNeNieHnii W 3HAaKOMCTBO C WX HEMPEPHIBHBIMHU
aHaJIOraMHM TIOKa3aTeIbHBIM U HOPMAJILHBIM PaCTIPEICICHUSIMH.

Conepxaane mmHHNA «CiydaifHple COOBITHS W BEPOSTHOCTH» CITYIKHT
OCHOBOH 17151 ()OPMUPOBAHUSI TIPEJICTABICHUN O pacrpeeleHUN BEpOSITHOCTEH
MCKITY 3HAUYCHUAMU CHy‘IaI\/’IHBIX BCJIMYHMH, a TAKXXC 3Ta JIMHUA HGO6XO)II/IM3, KaK
0aza ayst M3ydeHHsl 3aKOHa OONBIIMX 4Hcesll — (yHIaMEHTAIBHOTO 3aKOHa,
JICUCTBYIOILIET0 B TPHPOAE M OOIIECTBE M MMEIOIIEro MaTeMaTHYECKYIO
¢dopmanmuzarmro. CaMm 3aKOH OOJIBIIMX YHCEN MPEIIaraeTcsi B O3HAKOMHTEIb-
HOW  QopmMe ¢  MHUHMMAQJIBHBIM  HCIOJIb30BAaHHEM  MaTEMaTH4ECKOIro
(hopmanuzma.

TeMpl, CBsI3aHHBIC C HENPEPHIBHBIMH  CIIyYalHBIMH  BEIMYMHAMH,
AKOCHTUPYIOT BHUMAHUC HIKOJHbHUKOB Ha OMMCAHUH U U3YYCHHUU CHy'—IaﬁHLIX

MATEMATUKA. BazoBslil ypoBeHb. 10-11 KJIaCChI 55



SIBICHUH C TIOMOIIBIO HENpPEepbIBHBIX (QYHKIHMHA. OCHOBHOE BHUMaHHE
yHAeNseTCsl TOKa3aTeIbHOMY M HOPMAaJIbHOMY pAaclpeNeNeHusM, MpPH 3TOM
TIPeAIoaraeTcss 03HaKOMHUTENIBHOE M3y4EHHE Marepuana 0e3 JOKa3aTelIbCTB
MIPUMEHSIEMBIX (AaKTOB.

MECTO KYPCA B YHYEBHOM MNNAHE

B y4eOHOM miaHe Ha u3ydeHHE Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAUTCS | y4eOHBIH Yac B HEEII0 B TCUCHHE KayKIOT0 TO/1a
00yueHus, Bcero 70 y4eOHBIX 4acoB.

NMNAHUPYEMbIE NPEAMETHBIE PE3YIIbTATbI
OCBOEHUA PABOYEUN MPOrPAMMbI KYPCA
(MO rogAM ObYYEHUA)

[IpenmeTHbIC pe3ysbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTAaTUCTHUKA» B
10—11 xmaccax OpHEHTHPOBAaHBI Ha IOCTIKCHHE YPOBHS MaTEMaTHUECKOU
TPaMOTHOCTH, HEOOXOIUMOTO ISl YCICIIHOTO pEIICHUs 3aJa4 U IpolieM B
peanpHOM JKU3HU U CO3/1aHUE YCIOBUN AJIS UX OOLIEKYJIBTYPHOTO Pa3BUTHS.

OcBoenue yueOHOro kypca «BeposSTHOCT M CTAaTUCTHKa» Ha 0a30BOM
YPOBHE CpEIHEro oOmiero oopa3oBaHMs JIOJDKHO OOECHeYrBaTh JAOCTH)KECHHE
CIIE/TYIOLIHX MTPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 knacc

e UnraTh U CTPOUTH TAOJHUIIH M THATPAMMBIL.

e  OmepupoBaTh TOHATHAMHU: CpeaHEe apupMeTHYecKoe, MeIHaHa,
HauOoJblIee, HAUMCEHBINEE 3HAYEHHE, pa3Max MAacCHBA YHCIOBBIX
JAHHBIX.

e  OmepupoBaTh MNOHATHAMU: CIyYaWHBIH SKCHEPUMEHT (OMBIT) U
CilydaiiHOe COOBITHE, 3JICMEHTAPHOE COOBITHE (3JICMEHTAPHBINA UCXOT)
CIly4alHOTO  ONbBITA; HAXOAWUTH BEPOSTHOCTHM B  ONBITaX C
PaBHOBO3MOXXHBIMHU CJIyYailHBIMH COOBITHSIMH, HaXOJUThb M CpaB-
HUBAaTh BEPOSATHOCTH COOBITUM B H3YyYCHHBIX CIIyYalHBIX SKCIIE-
pUMEHTaxX.

e  Haxoauts u GopMyJTHPOBATH COOBITHS: TIEPECCUCHHUE U O0OBCINHCHHE
JIAHHBIX COOBITUH, COOBITHE, TPOTUBOIOIOKHOE JTAHHOMY COOBITHIO;
NOJIB30BAThCSl  UarpamMmamu  Dijepa u  (GOpPMYJIOW  CIIOKEHUS
BEPOSITHOCTEH MPH PEIICHHUH 3a/1au.

e  OnepupoBaTh MOHATHSIMHU: YCJIOBHas BEPOSTHOCTb, HE3aBHCHMBIC
COOBITHSI; HAXOJUTh BEPOSITHOCTH C ITOMOIIBIO TIPaBHIa YMHOXKCHHUS,
C MOMOIIIBIO JIePeBa CIyYaiiHOTO OIbITA.

e [IpuMeHsATH KOMOMHATOPHOE IIPABMIO YMHOXKEHHUSI TPH PELICHHN
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3aa4.

e  OmepupoBaTh MNOHATUAMHU: HCIBITAHHE, HE3aBUCUMBIC WCIBITAHUS,
Cepusi UCHBITAHWHN, YCHEeX MW HeyJada; HaXOIUTb BEPOSTHOCTHU
COOBITHII B CepHM HE3aBUCHMBIX HCIIBITAaHWH [0 TEPBOTO yCIexa;
HAXOJIUTh BEPOSATHOCTH COOBITHI B CeprHU MCTIBITaHUH bepHymm.

e  OmnepupoBaTh TMOHATHSIMH: CiIydaiiHas BEJIMYMHA, PACHpE/CICHHUE
BEPOATHOCTEH, AUarpaMma pacipeecHusl.

11 knacc

e (CpaBHUBaTh BEpPOATHOCTH 3HAUYEHUH CIIy4alHOH BEJIMYUHBI IO
pacipeeNIeHuIO UK C TOMOIIBIO JHArPaMM.

e  OrmepupoBaTh TOHITHEM MAaTEeMAaTHYECKOTO OXKWIAHUS; IPUBOINTH
MPUMEPBHI, KaK MPUMEHSIETCS MaTeMaTHUeCKOe OXKHJIaHUE CITy4YalHON
BEIMYUHB HAXOJAWTh MaTeMaTHYECKOE OXHAAHUE 110 TaHHOMY
pacupeneneHuro.

e  lIMeTh mpencTaBicHHUE O 3aKOHE OOJIBIIUX YHCEIT.

e  lIMeTh mpencTaBIeHUE O HOPMAIFHOM PaCcTIpeICICHUH.

COOEPXXAHUE YYEBHOIO KYPCA (MO rOQAM OBYYEHUA)
10 knacc

[IpencraBnenne naHHBIX C IMOMOIIBIO Tabiauu u Juarpamm. CpenHee
apudMeTHyecKoe, MeJuaHa, HauOoJbIIee W HaUMCEHBIIEE 3HAYCHUS, pa3Max,
JIMCIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OOPOB.

CraygaiiHple  SKCHEpUMEHTHI  (ONMBITBI) M CIOy4yaiHble  COOBITHS.
OneMeHTapHBIE COOBITHSA (MCXOABI). BEposATHOCTH CIlydailHOTO COOBITHS.
bauzocth wacToThl M BEpOSTHOCTH CcoOBbITHH. CilydaiiHble ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. BeposiTHocTn coObITHil B
OIIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.

Omnepan  Hajg  COOBITMSIMH:  II€peceYeHUe, OOBbEIMHEHHUE, IPOTH-
BOTIOJNIOKHBIE ~ coObITHsA.  marpammel  Oimepa. Dopmyna  CIOKCHHS
BEPOSATHOCTEH.

Vca0BHas BEpOSTHOCTb. YMHOKEHUE BEPOSTHOCTEN. JlepeBo cirydaiiHOro
skcriepumenTa. @opmyra mosHo# BeposiTHOCTH. HezaBrcnmbie COOBITHS.

Kom6unaTopHoe npaBuiio ymHoxxenusi. [lepecranoBku u paxropuai. Yucio
coueranuil. Tpeyronpank [lackamsa. @opmyna 6maOMa HproTOHA.

BuHapHbIii ciryqaliHbIi ONBIT (MCIIBITaHKE), yCIeX U Heynada. He3aBucumele
ncnbitanus. Cepusi HE3aBUCHMBIX HCHBITAHUHM 110 mepBoro ycmexa. Cepust
HE3aBUCHMBIX UCTbITaHu# bepHymnmu.

Cnyuaiinas  BenmumHa. Pacmpenenenue  BeposTHocTel. Jluarpamma
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pacripesaenenus. [Ipumepsl pacrpee/ieHuil, B TOM YUCIIE, TeOMETPHUYECKOE U
OMHOMHAJILHOE.

11 knacc

UucnoBele  XapaKTEPUCTUKH  CIy4YallHbIX BEJIUMYMH: MaTeMaTHYECKOe
OKMJIaHHe, JAMCIEPCHs] U CTaHJApTHOE OTKiIOHeHue. [Ipumepbl mpuMeHeHUs
MaTEeMaTH4YeCKOr0 OXKHIAHWS, B TOM YHCJIE B 3aJadaX M3 IIOBCEIHEBHOM
KU3HH. MaTeMaTHYeCKoe OXKHIAaHWE OWHAPHON CITydailHOH BCIWYHHEI.
Maremarnueckoe 0KHMJIaHME CyMMbl CIIy4yalHbIX BeIM4MH. MaTemaTuyeckoe
OXKUJIaHUE U JUCTICPCHS TCOMETPHUICCKOT0 U ONHOMHUAIILHOTO PACIPEICTICHHN.

3akoH OOJBIIUX YHCE W €ro pojb B HayKe, MPHPOJAC U OOIIEeCTBE.
Br16opounBIii METOT FicCIeIOBaHHUIA.

IIpumepbl HenpepbIBHBIX CIy4YalHbIX BenuuuH. [loHsATHE O IIIOTHOCTH
pacripeneneHus. 3agadd, NPUBOIAMINE K HOPMATBHOMY DPAacCIIpPeeICHUIO.
[TonsiTe 0 HOPMAJILHOM pacCIpeIeICHUH.

58 Pabouast mporpaMMa



HasBanue pasaesia (TeMbl)
(KO/IMYECTBO YaCOB)

OcHOBHOe co/ep:KaHue

OcHOBHbIE BUJIBI A€ATEIHBHOCTHU oﬁyqalomnxcs[

IIpencraBiieHne JAHHBIX U
omucareJbHasA CTaTUCTUKA (4

a)

[IpencraByieHNe JaHHBIX C IIOMOIIBIO TabJINI U
nuarpamm. CpesiHee apudMeTHIecKoe,
MearaHa, HanOoJIbliee 1 HauMeHbIIlee
3HAUYEHUsI, pa3Max, JUCIIEPCH,CTaHJaPTHOE
OTKJIOHEHUWE YKCIOBbIX HAO0POB

N3BiaexkaTh nHGOPMAIUIO 13 Ta0JINI 1 JHATPAMM,
HICII0Ib30BATh Ta0 MBI U AUATPAMMBI [t
[1pe/ICTAaBJIEHUsI CTATUCTUYECKUX JaHHBIX. HaxoauTs
orvcaTesIbHbIE XapAKTEPUCTUKH JAHHBIX.

BhIiBUraTh, KPUTHKOBATH TUIIOTE3HI O XapaKTepe
CTyJalfHON M3MEHUYNBOCTH U OTIPEIEJISIIOIINX e€ (pakTopax

CiryuaiiHbI€ ONBITHI U
cryuaiiHbIe COOBITHSA, OMBITHI
C PABHOBO3MO?KHBIMH
dIeMeHTapHBIMH ucxoaam (3

1)

CityyaliHble SKCIIEPUMEHTHI (OIIBITHL) U
CcTydaiiHble COOBITHA. DleMEHTapHbBIE COOBITHS
(ucxozpl). BeposaTHOCTD CryuaifHOTO COOBITHA.
BeposTHOCTH COOBITHI B OTIBITaX C PABHO-
BO3MOKHBIMHU DJIEMEHTAPHBIMHU COOBITUSMH.
IIpakTHueckas pabora

BbIge/1aTh HA IpUMepax CIyIaiiHble COObITHS B
OIIHICAHHOM CJIyYaitHOM OIIBITE.

DOopMyIUPOBATH YCJIOBUS IPOBE/IEHUS CIyYallHOTO
OIIbITA.

HaxoauTh BEPOATHOCTU COOBITUH B OIIBITAX C
[PAaBHOBO3MOXKHBIMH HCXOZ[AMH.

Moe/IMpoBaTh OIBITH ¢ PABHOBO3MOKHBIMI
371IeMEHTAPHBIMU HUCXO/IAMHU B XO/Ie IPAKTUUYECKON paboThI

Onepanuu HajJ COOBITUIMM,
CJI02KeHIe BepoATHOo CTeH (3 1)

Orniepanyy HaJ| COOBITUAMU: IlepecevdeHue,
00beITHEHNE COOBITUI, TPOTHBOIIOIOKHbIE
coObITHsL. Jlnarpammel Ditsiepa. ®opmysa
CITOKEeHUA BEPOATHOCTEH

M crnoap30BaTh [UarpaMmbl Jiiyiepa U CJI0BECHOE
orucaHue cOOBITHIH 17151 GOPMYTHPOBKY 1 H300pasKEHUs
00beITHEHNUs U TIePeCeYeHus] COOBITHH.

PeraTh 3aa4H C UCI0JIb30BaHIEM (HOPMYJIBI
CJIOJKEHUS BEPOATHOCTEN




EX/IT TEMATUYECKOE NJTAHUPOBAHUE YYEBHOIO KYPCA (MO rOAM OBYYEHWSA)
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Oxonuanue

HasBaHue pasaesia (TeMbI)
(K0/IMYECTBO YaCOB)

OcCHOBHOe co/iep:KaHue

OCHOBHBIE BH/IBI I€ITEIBHOCTH O0yIAFOIIHXCA

|Yci1oBHaA BEPOATHOCTD,
iepeBo CIIyJaiHOrO OIbITA,
(popmysia MOTHOMK
BEPOATHOCTH M HE3ABHCH-
MOCTH cOObITHII (6 1)

|Ycs10BHAs BEPOATHOCTD. YMHOXKEHNE
BEpOATHOCTEMH. /[epeBo cy4aiiHOTO
bkcriepuMenTa. ®opmysia noIHOM
BepositHOCTH. HezaBucumble cOOBITHS

Pemrars 3a1aun Ha HAXOXK/IEeHUE BEPOATHOCTEN
COOBITHI, B TOM YHCJIE YCJIOBHBIX C IIOMOIIBIO JIeEpeBa
CJTyIaifHOTO OIIBITA.

OnpeaeasaTs He3aBUCUMOCTH COOBITUI 110 hOpMyJIe U IO
OpTaHU3AIUU CIYIAHHOTO OIbITa

DieMeHThI KOMOMHaTOpUKH (4

)

KoMOMHATOPHOE IPABUJIO0 YMHOKEHUS.
IlepectanoBku u pakropuan. Yucio
coueranwmii. Tpeyronpuuk [lackana. ®opmysia
6unoma HeroTroHa

M cnoJ/1b30BaTh IPABUJIO YMHOMKEHHUS I
[IepeurcaeHus COOBITHI B CJIYIatHOM OIIBITE.
IToab30BaThCA GopMysol U TpeyroabHUKoM Ilackansa
JIUIS1 OTIpe/iesIeHUs] YU CIa COUeTaHu !

Cepuu ocCjIe10BaTEIbHBIX
HCIIBITAHUI
(3 1)

BuHapHBIN CIIyYalHBIH ONBIT (MCIBITAHLE),
lycriex u Heyzaua. He3aBrcHMble UCIIBITAHUS.
Cepuisi HE3aBUCHMBIX UCIBITAHUM /10 IEPBOTO
lycriexa. Cepuisi HE3aBUCHMBbIX UCIBITAHUI
bepHyuu.

IIpakTrueckas pabora ¢ UCII0JIb30BaHUEM
5JIEKTPOHHBIX TabJIUIL

PazouBaTh CJI0)KHbBIE DKCIIEPUMEHTHI Ha OT/IeIbHbIE
WCIIBITAHUS.

OcBauBaTh NOHATHSA: UCIBITAHNE, CEPUS HE3ABUCUMBIX
HCITHITAHUH.

IIpUBOAUTH IPUMEPHI CEPUI HE3aBUCUMBIX
WCITHITAHUH.

Pemath 3aJja4y Ha [TOVCK BEPOSITHOCTEN COOBITUI B
CepUH UCIBITAHUN /10 TIEPBOTO yCIleXa U B CEPUSIX
ncnplTaHni bepHy/un. I3ydaTs B xoae
MPaKTUYECKOI PabOThI C UCIIOJIb30BaHHEM
9JIEKTPOHHBIX TAOJIUI] BEPOATHOCTU COOBITHH B CEPUAX
HE3aBUCUMBIX HCIIBITAHII
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CiryuaiiHble BEJIMYUHBI U
pacupexenenus (6 u)

CiyualiHas BesinunHa. Pacripenenenue
BepOATHOCTEH. /[marpaMma pacrpe/iesIeHusl.
CymMMa ¥ IpOU3Be/IeHNe CIIyIaiiHbIX BEJTNYHH.
[IpuMeps! pacupe/ieIeHu, B TOM YUCIIe
reOMETPUYECKOE 1 OMHOMUAIBHOE

OcBauBaTh NOHATHSA: CTydaiiHas BEJIHMUNHA,
pacmpesiesieHre, TabIuIa PacpeieIeHus, fuarpamma
pacIpesieeHus.

IIpUBOAUTH IPUMEPHI PACIIPE/IETIEHNN, B TOM YHCIIE
reoMeTpUYecKoro u GuHoMuaabHOro. CpaBHUBaTh
pacIpesiesieHus CayJaiiHbIX BeJTHYUH

HaxoauTh 3HaUeHUsI CyMMBI U [IPOU3BEIEHUS
CTyJaliHbIX BEJIMYMH.

CTpOUTH U PACIIO3HABATH F€OMETPUYECKOE U
GUHOMHAJIBHOE PaCIIpesiesIeHIe

OGoO0ImEeHne U CUCTEMAaTH-
sanuAa 3HaHui (6 9)

OmnucaresbHas cTaTHCTHKA. CydaiiHble OIBITBI
1 BEPOATHOCTHU CIyJaHHBIX COOBITHH.
Ornepanuu Haz COOBITUAMIE. DJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCHUMBIX
MICIIBITAHUH

IIOBTOPATH U3yYEHHOE U BRICTPAUBATH CHCTEMY
BHAHUNI

BbI




Haspanwue pasaesia (Tembr)
(K0oJIHMUYEeCTBO 4YacoB)

OcHoBHOE coaepxaHue

OCHOBHbBIE BU/IbI I€ATETHHOCTH 00yIAIOIINXCH

IloBTOpEeHUE, 0000IIEeHHuE U
cucremMaTrusanua 3HaHUM (4 9)

CityyaliHble OTIBITHI U BEPOSITHOCTH CJIyYaHHbIX
coObITHI. CeprH HE3aBHUCUMBIX HCIIBITAHUH.
CiiyqaifHble BeJIMYUHBI ¥ PACIPE/IETICHUS

IIOBTOPATH N3yYEeHHOE U BHICTPAUBATH CUCTEMY 3HAHUH

MaTeMaTHuYeCcKOe O:KHJaHue
CIIyJaiiHOM BeJTMIUHBI (4 1)

TIprMepbl IPUMEHEHHsI MaTEMaTHIECKOTO
oku/1aHusA (CTpaxOBaHUE, JIOTEPEs).
MareMaTHIeCKOe OJKUaHIe CYMMbI
CITygaifHbIX BeTMUUH. MaTeMaTuueckoe
0JKHZIAHVE TEOMETPUYUECKOTO U
GMHOMHAJIBHOTO pacIpe/ieIeHIH

OcBauBaTh IOHATHE MaTeMaTHYECKOTO OXKH/IaHUA.
IIpUBOAUTH U OOCYXKAATH IIPUMEDPHI IPUMEHEHUA
MaTeMaTH4eCKOro OXKUIAHUA. Bprauciars
MaTeMaTH4ecKoe OKUJaHHe.

I cno/1b30BaTh OHATHE MATEMATUYECKOTO OKUIAHUA U
ero CBOMCTBA IIPU PellleHuH 3a/1a4.

HaxoauThb 110 U3BeCTHBIM (HOpMyJIaM MaTeMaTHUecKoe
O’KHIAHYME CYMMBI CTyJaiiHBIX BEJTHYMH.

HaxoauTsb 110 U3BeCTHBIM (HOpMyIaM MaTeMaTHUeCcKHe
OXKUJIAaHHA CIyJalHbIX BEJIMYUH, MMEIOIIHX
reoMeTpuyeckoe 1 OMHOMUAIBHOE PaCIpesiesIeHUA

/Iucnepcus
OTKJIOHEHUE
BeJTUYUHBI (4 1)

M CTaHJApTHOE
CIIyJaiiHOH|

Pa

/luicriepcus U CTaH/IapTHOE OTKJIOHEHHE.
/lucnepcuu reoMeTpuuecKkoro u
OMHOMHAJIBHOTO pacIpeziesIeHus.
IIpakTuueckas paboTa ¢ UCIIOIb30BAHUEM
5JIEKTPOHHBIX TabJIUIL

4
06

OcBanBaTh HOHATHA: TUCIIEPCHUS, CTAHAAPTHOE
OTKJIOHEHUE CIydaiiHOH BesinunHbl. HaxoauTs
muciepenio o pactpezenenuio. HaxoauTs o
M3BECTHBIM (DOPMYJIaM AUCIEPCHIO TEOMETPHYUECKOTO U
GMHOMHAJILHOTO
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pacripe/iesieHus1, B TOM YHCJIE B XO7le IIPAKTHIECKOH
[paboThI C UCIIOIH30BAHUEM JIEKTPOHHBIX TAOJIHI]

3axkoH GoabIINX YHce (3 1)

3akoH 60JIBIINX Urices. BEIOOpOUHBIN METO/T
nceaeloBaHuM.

[TpakTryeckas paboTa ¢ HCIOTb30BAHIEM
9JIEKTPOHHBIX TaOJIUI]

3HAKOMUTHCS C BHIOOPOUYHBIM METO/IOM KCCIIE0BAHUS
COBOKYITHOCTH JIJaHHBIX. 13ydaTh B X0/i€ IPAKTHUYECKOH
paboTHI C UCIIOIH30BAHUEM 3JIEKTPOHHBIX TAOJINIL
[IpHMeHEeHNEe BBIOOPOYHOTO METO/1a UCCIIe/IOBAHUS

HenpepbIBHbIE CIyJIalHbIE
BeJIMYUHBI (pacipexe/IeHusn)

(2 9)

IIprMeps! HENTPEPHIBHBIX CIIYIAHHbBIX BEJTUYUH.
DYHKIIHA IJIOTHOCTU pacIIpe/iesIeHus.
PaBHOMEpPHOe pacIpesieJIeHHe 1 ero CBOHCTBA.

OcBauBaTh IOHATHA: HEIIPEPBIBHAA CIydalHas
BEJINYMHA, HEIIPEPHIBHOE pacipesiesieHne, QyHKIIL
[UIOTHOCTH BEPOATHOCTH.

IIpUBOXUTH [IPHMeEPHI HENIPEPBIBHBIX CJIyUalHBIX
BEJTMYVH.

HaxoauTh BEPOATHOCTU COOBITUH 110 JJAHHOH (PyHKIIUM
[JIOTHOCTH, B TOM YHCJIE PABHOMEPHOTO PaCIpeiesIeHUs

HopMmaJsibHOe pacnpeeieHus

(2 9)

3a/1auy, IPUBOAAIINE K HODMAJTbHOMY
pacnpenesnennio. OyHKINs IVIOTHOCTH U
CBOICTBA HOPMAJIBHOTO PaCIIpe/ieIeHuUs.
[TpaxkTuyeckas paboTa ¢ UCIOIb30BAHUEM
5JIEKTPOHHBIX TA0JINIL

OcBauBaTh NOHATUA: HOPMAJIBHOE PacIpe/iesieHue.
BbI1e/IATH 110 OMUCAHUIO CIyIaiHble BeJIMYUHBL,
pacpe/ieJIEHHBIE TI0 HOPMAJIbHOMY 3aKOHY.
IIpUBOAUTH MPUMEPHI 337144, IPUBOZAIIUX K
HOPMaJIbBHOMY pacupeziesienrio. HaxouTh YucioBble
XapaKTepUCTHKN HOPMAJIBHOTO PACIpPe/eIeHH 110
M3BECTHBIM (DOpMyJIaMm.

Pemrarsh 33/1a4H, CBA3aHHbBIE C TPUMEHEHUEM CBOUCTB
HOPMAaJIBHOTO pacIipeieJIeHu, B TOM




BbI



enwmediodir Behogeq

Oxonuanue

HasBaHue paszaesa (TeMbI)
(KO/JIMYECTBO YaCoB)

OcHOBHOE coaepaHue

OcCHOBHBIE BH/IbI J€SITEJIbHOCTH O0yJIAIOUIMXCA

IHCJIE C NCIIOJIb30BAHUEM 3JIECKTPOHHBIX Ta6HI/II.I

IloBTOpEHHE, 0000IIEeHNE
cucremarusanua 3HaHUII (16

a)

[TpescraBieHue JAHHBIX € IIOMOIIBIO TabJIUI U
uarpaMM, OIKCaTeIbHAsA CTATHCTHUKA, OLIBITHI
C PABHOBO3MOXKHBIMU 2JIeMEHTaPHBIMH
COOBITUAMM, BHIYHCIIEHNE BEPOATHOCTEH
COOBITHI C IpUMeHeHneM GopMyJ1 u rpaduyde-
CKMX MeTO/I0B(KOOp/IMHATHASA IIPsIMas, ZIepeBo,
nuarpamMma Jiiiepa), CIydaiHble BEJIMYUHBI U
pacrpesiesieHNs, MaTeMaTUIeCKOe OJKU/IaHUe
CITyJaiiHOM BeJIMYUHBI

[TOBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUH
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