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IIporpamma no yueoHomy npeamerty «MaremaTuka) (0a30Bblil yPOBEHb).
[losicHuTENBPHAS 3aUCKA.

[Iporpamma mo mareMatuke /uisg o0ydaromuxcs 8-9 kiaccoB pa3paboTaHa Ha OCHOBE
OI'OC O00O. B nporpamMe no MaTeMaTUKE YYTCHBI UACH W MOJIOKEHUS KOHIEMIUKN Pa3BUTHS
MaTemaTHueckoro oopasosanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTWKH SBJSIIOTCA (PyHIAMEHTAIbHBIE CTPYKTYphl HAIIETO MHpa -
MPOCTPAHCTBEHHBIE (POPMBI M KOJWYECTBEHHBIE OTHOIICHHS (OT MPOCTEHININX, YCBAUBAEMBIX B
HETIOCPEACTBEHHOM OIIBITE, 10 JTOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JIJISl Pa3BUTHS HAYYHBIX U
NPUKIAIHBIX HAeH). Maremarnueckue 3HaHHMS OOECIEYMBAIOT TMOHUMAHHWE TPUHIIUIIOB
YCTpPOWCTBA ¥ WCHOJIb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIPUATHE W HMHTEPIPETAIUIO
COLIMANIBHOM, YKOHOMHUYECKOM, MOJUTHYECKONH HH(POpPMAIMH, JAIOT BO3MOXKHOCTH BBIMOJIHSTH
pacuéThl U COCTABIAThH AITOPUTMBbI, HAXOUThH U MIPUMEHSTh (GOPMYJIbl, BIaIETh MPAKTUUECKUMHU
npuéMaMy reOMETPUUECKUX U3MEPEHHI U MOCTPOCHUH, YNTaTh HHPOPMAIIUIO, TPEICTABICHHYIO
B BUJE TaONIWL, AuarpaMM M IpaduKoB, KUTh B YCIOBHUSX HEONPEICIEHHOCTH W MOHUMATh
BEPOSTHOCTHBIN XapaKkTep CIy4alHBIX COOBITHH.

WN3yuenne wmarematuku QopmupyeT y o0Oy4aroumuxcs MaTeMaTH4YeCKHM CTUIh
MBIIIJICHHS, TPOSBISIOUINICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUe MPUEMBI U METOJbl MBINIJICHHUS, KaK MHIYKIHUS U JEAYyKUus, 00001IeHne u
KOHKpEeTH3allus, aHallu3 M CHUHTE3, KiIacCUpUKalUg U CcHUCTeMaTH3alus, abcTparupoBaHHE H
aHanorus. OOBEKTHl MaTEMaTHUECKHUX YMO3aKIIOUCHHM, TMpaBWiIa HX KOHCTPYHUPOBAHHUS
PacKpbIBalOT MEXaHU3M JIOTMUECKUX TIOCTPOEHHUH, CIOCOOCTBYIOT BBIpaOOTKE YMEHHS
(dbopMynupoBaTh, 000CHOBBIBATH U JIOKA3bIBaTh CY)KJIEHHUS, TEM CaMbIM Pa3BHBAIOT JIOTMUECKOE
MblieHne. V3ydeHne MareMaTHKUM —oOecreunBaeT (OPMUPOBAHHUE  AITOPUTMHUYECKOU
KOMIIOHEHTHl MBIIIJICHUS W BOCIUTAHME YMEHUW [E€HCTBOBATH 10 3aJaHHBIM aJrOpUTMaM,
COBEpILEHCTBOBAaTh M3BECTHBIE W KOHCTPYHMpPOBAaTh HOBblE. B mpouecce peumieHus 3anay -
OCHOBOH y4eOHOH JeATeIhbHOCTH Ha YpOKaX MaTeMaTHUKHA - pPa3BUBAIOTCS TBOpYECKas U
MPUKJIAHAS CTOPOHBI MBILIICHHUS.

OOydyenne MaTemMaTHKe Aa€T BO3MOXKHOCTh pa3BUBATh y OOYYAIONMIUXCS TOYHYIO,

palnMoHaNbHYI0 U HH(GOPMATUBHYIO peUb, YMEHUE OTOMpPATh HauboJiee MOIXOAIINE S3bIKOBBIE,



CHUMBOJIMUECKHE, TpadUuecKue CpelIcTBa [Uis BBIPAKEHHUA CYXKICHHH W HArJISAIHOTO HX
IIPEJCTaBICHHUS.

[Ipy wu3ydeHMH MaTeMaTHKH OCYHIECTBISIETCS o00mee 3HAKOMCTBO C METOJAaMH
MIO3HAHUS JECUCTBUTENBHOCTH, IPEACTABICHUSMU O IpeIMETe M METOoJaX MaTeMaTHUKH, HX
OTJIIMYUU OT METOJOB JAPYrMX €CTECTBEHHBIX M T'YMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX
MIPUMEHEHMSI MATEMaTUKU JJIs1 PELLIEHUS] HAYyYHbIX U IPUKJIAIHBIX 3ajau.

[IpuoputeTHbIMU 1ENIMU OOy4EHUSI MaTeMaTUKe B 7-9 Kiiaccax SBISIOTCS:

(hopMHpOBaHHE LIEHTPATIBHBIX MATEMATUYECKUX NOHATUH (UHMCII0, BETUMYKHA,
reoMerpuueckas (urypa, nepeMeHHasi, BEpOSITHOCTb, PYHKIIMS), 00eCTIeUnBaIOIINX
IIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMs 00ydaroIInXcs;

[0/IBEJICHNE 00YJarOLINXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBA3H
MaTeMaTHKU U OKPYXAIOIIero Mupa, IOHMMaHue MaTeMaTUKH KaK 4acTu OOIIeH KylIbTypbl
4eJI0BEUECTBaA;

pa3BUTHE UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromumxcs,
MTO3HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKAX YMEHUM, KPUTUYHOCTH MBINUICHUS, HHTEpEca
K U3Y4YCHHUIO MAaTEMATUKH;

(bopmupoBaHue GYHKIIMOHATIBHON MaTeMaTUYECKO IPAMOTHOCTH: YMEHHUS
pacro3HaBaTh NPOSIBICHUS MAaTEMAaTUUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX KU3HEHHBIX CUTYalUAX U IPU U3YYEHUU JAPYTUX YY€OHBIX IPEIMETOB, IPOSBICHUS
3aBHCUMOCTEH U 3aKOHOMEpHOCTEH, (POpMYIMpPOBATh UX HA SI3bIKE MATEMATUKHU U CO3/1aBaTh
MaTeMaTUYECKUE MOJEIH, IPUMEHATh OCBOEHHBIM MAaTEMaTHUECKUI anmnapar AJis peleHus
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH I10JIy4E€HHBIE PE3YJIbTaThI.

OCHOBHBIE JIMHUY COJIEPKaHUS IPOrpaMMbl 0 MaTeMaTHke B 7-9 kinaccax: «Anredpa»
(«AnreOpandeckue BbIpaXKEeHUs», «YPABHEHUS U HEPABEHCTBa»), «DyHKIMM», «I'eomeTpus»
(«I"'eomerpuueckue GpUrypsl 1 ux cBoictBay, «M3MepeHrne reoMeTpuYECKUX BETNUUH),
«BeposATHOCTB U cTaTHCTUKaY. [[aHHBIE TMHUM Pa3BUBAIOTCS NApAJIJIENIbHO, KaK1as B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, 0/IHAKO HE HE3aBUCHMO OJIHA OT JIPYTOii, a B TECHOM
KOHTAaKT€ U B3aUMOJICHCTBHH.

ConeprkaHue mporpamMMsbl 10 MaTeMaTrKe, pacipeneiEHHoe 1Mo rojgaM oOydeHus,

CTPYKTYPUPOBAHO TaKUM 06p3.30M, 4yTOOBI KO BCEM OCHOBHBIM, TIPUHIUIIUAJIBHBIM BOIIPOCaM



oOyyaromnuecst oOpaiaich HeOJHOKPATHO, YTOOBI OBJIAZICHUE MATEMAaTHYECKIMHU MO HATUSMU U
HaBBIKAMH OCYIIECTBIISUIOCH TTOCIIEAOBATENFHO U MIOCTYIATENBHO, C COOJIIOJICHUEM TIPUHIIHIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIFOUAIHCH B OOIIYIO CHCTEMY MaTeMaTHYECKHX
MPeCTaBICHUN 00yJarOIUXCsl, paCIIUpss U yriyosst e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC
CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 MaTemaTuka sBIsieTCsl 0053aTeNbHBIM Y4eOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 0011ero oopasoBanus. B 8-9 kimaccax MmatemaTnka
TPAAULIMOHHO U3Yy4aeTCsl B paMKaXxX CIEIYIOIINUX YIeOHBIX KypCcOB: «Anredpay (BKiIrouas
AJIEMEHTHI CTATUCTUKHU U TEOPUU BeposiTHOCTEH) U «I'eomeTpusi». [IporpamMmmoii mo maremaTrke
BBOJIUTCS] CAMOCTOSTEIbHBINA y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

O611ee yncao YacoB, peKOMEHIOBAaHHbBIX JIIsl U3yUEHUS] MaTeMaTUKH (6a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOTO 0011Ier0 00pa3oBanus, - 612 gaca: B 8 kiacce - 204 gaca (6
4acoB B HeJIeN0), B 9 kimacce - 204 gaca (6 4acoB B HEJIEIIO).

N3ydyeHne MmaTeMaTHKU HA YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHuUs HAlpaBiIeHO Ha
JOCTHXKEHHE 00Y4alOIMMUCS JTUUYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
Pe3yJbTaTOB OCBOEHUS Y4eOHOTO IIpeaMeTa.

JIM4HOCTHBIE PE3YyNbTaThl OCBOCHUS MPOTPAaMMbI IO MaTEMATHKE XapaKTepU3YIOTCS:

1) nmarpuoTHueckoe BOCIIHTAHHUE:

MPOSIBIIEHUEM MHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCUICKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCUICKUX MAaTeMaTUKOB U POCCUICKOI
MaTeMaTH4eCKOMN IIKOJbI, K UCIIOJIB30BAHUIO ITUX JOCTH)KCHUN B IPYTUX HAyKaX U MPHUKIAIHBIX
chepax;

2) rpakIaHCKOE U JyXOBHO-HPaBCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpaskJaHNHA U Pealiu3alliu ero mpas,
MPEJCTAaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IHMUHBIX CTPYKTYD,
SBJICHUH, IpOLIeyp I'pakJaHCKOTro ol1iecTBa (Hanpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYECKUX MTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN
HayKH, 0CO3HAaHUEM BJKHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) TtpynoBoe BocnuTaHUE:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEIIEHUH MMPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON

HaIlpaBJICHHOCTHU, OCO3HAHNEM BA’)KHOCTH MATEMATUYCCKOT'O O6paBOBaHI/I}I Ha MPOTAKCHUU BCeM



JKM3HHM JUTSL YCIEITHOMN MPOo(eCCHOHABHOMN JeSTEIbHOCTH U Pa3BUTHEM HEOOXOMMbIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHUEM HMHIUBHIYaJIbHOU TPACKTOPUH 00pPa30BaHUS U
’KU3HCHHBIX IJIAHOB C YIETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scrermueckoe BOCIHTAHHE:

CIIOCOGHOCTHIO K AMOIHOHATLHOMY M 9CTETHUECKOMY BOCIPUATHIO MATEMATHUECKHX
00BEKTOB, 3a/1a4, PEIIeHHi, pacCyKICHHi, yMEHHUIO BHAETh MATEMATHUECKHE 3aKOHOMEPHOCTH B
HICKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHMUS:

OpHMEHTAIIUEH B IEATETHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MIPEACTABICHHI 00
OCHOBHBIX 3aKOHOMECPHOCTAX pa3BHUTUA YCJIOBCKA, IPUPOJAbI U O6HleCTBa, IIOHNUMAaHHuEM
MaTeMaTH9YeCKOM HAyKH Kak C(ephl YeTOBEUECKOM IEITENLHOCTH, STAIIOB €€ Pa3sBUTHS U
SHAYUMOCTHU IJIA pa3BUTUA HUBUIN3AlUN, OBJIAICHUEM SA3BIKOM MAaTCMAaTHUKU U MaTeMaTHYEeCKOHU
KYJIBTYPOM KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJIEHHEM IIPOCTEUIIIMMHI HaBBIKAMH
HICCIIEIOBATENBCKOM IEATENBHOCTH;

6) ¢dusuueckoe BocmuTanue, GOPMUPOBAHHE KyIbTYPBI 3J0POBbS M SMOIMOHANLHOTO
0JIaroTmoJTyuus:

TOTOBHOCTBIO IPUMEHSATH MaTEMAaTHIECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS,
BeJICHHS 37I0POBOTO 00pa3a KU3HHU (3710pOBOE TTUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHIA 1
OT/IbIXa, perynsapHas Gu3Mueckas akTUBHOCTB), COPMUPOBAHHOCTHIO HAaBbIKA PeIIEKCHH,
TIPU3HAHKMEM CBOETO IIPaBa Ha OIMOKY M TAKOTO e IIpaBa APYroro 4ejioBeKa;

7) 5KONOrMYECKOE BOCHUTAHUE:

OpHeHTalMel Ha TIPUMEHEHHE MaTeMaTHYECKHX 3HAHMI [T pelleHus 3a1a4 B 06J1acTH
COXPaHHOCTH OKPYKAIOMIEH Cpeibl, IIAHUPOBAHMS MOCTYIKOB U OLEHKH MX BO3MOKHBIX
TIOCJIEICTBUI IS OKpY’KAOIIEeH cpejibl, 0CO3HAHMEM ITI00aTBLHOIO XapaKTepa SKOJOrMIeCKUX
npoGIeM U MyTeil UX PelIeHHUS;

8) amanTamus K U3MEHSIOMMMCS YCIOBMAM COLMANBHOM M MPUPOIHOM CpejIbi:

TOTOBHOCTBIO K JIEHCTBHAM B YCIOBHUSAX HEONPEIENEHHOCTH, TIOBIIIEHHIO YPOBHS
CcBOEil KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO AeTeIbHOCTh, B TOM YHCJIE YMEHHE YUUThCS Y
JPYrux Joiei, HpuoOpeTaTh B COBMECTHOM JeATeIbHOCTH HOBbIE 3HAHUS, HABBIKK 1
KOMIIETEHIIUU U3 OTBITA JIPYTHUX;

HE00X0AMMOCTBIO B ()OPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIHpOBaTh UAEH,



MOHSATHS, TUIIOTE3bI 00 0OBbEKTAaX U SIBJICHUSX, B TOM YHCIIE paHEEe HE U3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHMPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOLINN KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHSA, (JOPMHUPOBATH OIBIT.

B pe3ynbpraTe ocBOeHuUs IpOorpaMMBbl [0 MATEMAaTUKE HA YPOBHE OCHOBHOT'O OOIIIEro
o0OpazoBaHus y o0yydaromierocst 0ynyt chopMrUpOBaHbl METANPEAMETHBIC PE3YIIbTATHI,
XapaKTepHU3yIoIIHecs OBJIaIEHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JCHCTBUSIMH,
YHUBEpPCaJIbHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSIMU U YHUBEPCAJIbHBIMU PET YASATUBHBIMU
JEACTBUSAMM.

YHuBepcanbHble I03HaBaTEIbHbIE AEUCTBUS 00eceunBaOT GOpMUPOBaHUE OA30BbIX
KOTHUTHUBHBIX NPOIIECCOB 00yJaronuxcs (0CBOEHHE METO0B MMO3HAHUS OKPYKaIOIEro MUpa,
MIPUMEHEHHE JIOTUYECKHUX, UCCIIEI0OBATEILCKUX OTIEpaIliii, yYMEHUN paboTaTh ¢ nH(popmarmen).

VY obyuarorierocst OyayT chopMUpOBaHbI CAEAYIOMNUE 0a30BbIE JOTHYSCKUE ACHCTBUS
KaK 4acTh YHUBEPCAJIbHBIX TO3HABATEIBHBIX YUEOHBIX IEHCTBUI:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKN MaTEeMaTHYECKUX 0OBEKTOB,
MOHATHM, OTHOIIEHUNA MEXY MOHATUSAMU, (OPMYITUPOBATH ONPEICIICHUS TOHITHH,
YCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIMN, OCHOBAHUS I 00001IeHUs U
CpaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPe0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OoTpUIaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax,
JAHHBIX, HAOIOJICHUSIX U YTBEPIKICHUSAX, MPEASIaraTb KpUTEPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

IIPOBOJUTH BBIBOJBI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U MHYKTUBHBIX
YMO3aK/IIOUYEHNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECI0XKHBIE JIOKA3aTeIbCTBA MATEMAaTUUECKUX (PAKTOB,
BBICTPaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPBI
U KOHTPIPUMEPHI, 000CHOBHIBaTh COOCTBEHHBIE PACCYXKICHUS;

BLI6I/IpaTL croco0 peUICHUus y‘IC6HOI71 3aga4du (CpaBHI/IBaTL HECKOJIbKO BAPHUAHTOB



pelIeHus, BEIOUpaTh HauOOJIee TOIXOASIINAN C YIETOM CaMOCTOSITEIILHO BBIJCIEHHBIX
KpUTEPHUEB).

VY obyuarorerocst OyayT cOpMUPOBAHKI ClieAyIONTUe 0a30BbIe HCCIIE0BATEIHCKUE
JEWCTBUS KaK 4aCTh YHHUBEPCAIBHBIX MO3HABATEIIBHBIX yIEOHBIX IEHCTBUNA:

WCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHMUS,
(hopMyIMpPOBaTh BOMPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEITHHO
YCTaHABIIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MTO3UITHIO,
MHEHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIIEHHOMY IIAHY HECJIOKHBIM SKCIIEPUMEHT,
HE0O0JIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIEHNUIO 0COOCHHOCTEH MaTeMaTHUYeCKOro 00BEKTA,
3aBUCUMOCTEN 00BEKTOB MEXK Y CO0O0i;

CaMOCTOSITEIIBHO (POPMYITHPOBATH 000OIIECHUS M BEIBOJIBI 110 PE3YJIBTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, KCCIICI0BAHUS, OIICHUBATh JJOCTOBEPHOCTH IMOJTYUEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTrHO3UPOBATH BO3MOXKHOE pa3BUTHE MpoLIecca, a TAKKE BbIIBUTATh

MMPECAIIOJIOKECHUA O €TI0 Pa3BUTHUHU B HOBBIX YCIIOBHAX.

VY obOyuarorierocst  OyayT chopMupOBaHbBI yMEHUS paboTtarth
¢ nH(popMaIel Kak YacTh YHUBEPCATLHBIX IO3HABATEIBHBIX YUCOHBIX ICHCTBHIA:
BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH UHPOpMAIINH, TAaHHBIX,

HEOOXOIMMBIX JJISl PEeLICHUS 3a7a4u; BbIOUpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH UHGOPMAIUIO PA3IUYHBIX BUIOB U POPM MPEICTaBICHUS;

BbIOMpaThH (OpMY MpeAcTaBICHUS HHPOPMAIIMU U WILTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi U 1X KOMOWHAIUSAMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUSIM, PEATIOKEHHBIM YUUTEIEM UITU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

YHuBepcaibHble KOMMYHUKATHBHBbIE 1eHCTBUSI 00€CIIEYNBAIOT
c(OPMHPOBAHHOCTHCOLIUATBHBIX HABBIKOB 00YUYaIOIIMXCSL.

VY ob6yuatomierocst OyayT copMHUpOBaHbl yMEHUS OOLIEHHS KaK YacTh YHUBEPCAIbHBIX
KOMMYHUKATHBHBIX y4eOHBIX JICHCTBUIA:

BOCIPUHHUMATh U (POPMYIMPOBATh CYX/IEHHUS B COOTBETCTBUHU C YCIOBHSIMHU U LIETSIMU
oO11eHus, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MTUCbMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS 10 X0y PELIEHUS 3aJa4i U MOJYYEHHBIM PE3ylIbTaTaM;

B X0I€ O6C}')K,Z[CHI/I$I 3aaBaTh BOIIPOCHI IO CYIICCTBY o6cy>KL[aeM01”4 TCMBI, Hp06J'ICMBI,



penraeMoi 3a7auu, BRICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOWCK PEIICHUS, COTIOCTABISATh CBOU
CYXJICHHUS C CY)KICHHUSIMH IPYTMX YYACTHUKOB AUANIOTa, OOHAPY>KUBATH Pa3INdne U CXOJICTBO
MO3UIMH, B KOPPEKTHOU (hopme (HGOpMyITHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIIATH PE3YJIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICAOBAHMS, TIPOCKTA,
CaMOCTOSITEIIEHO BBIOMPATh (DOPMAT BHICTYIUICHUS C YIETOM 33J1a9 MPE3CHTALIUU H
0COOEHHOCTEH ayJUTOPHH.

VY obyuarorierocst Oyayt chopMupoOBaHbl YMEHUSI COTPYIHUUECTBA KaK YacTh
VHUBEPCANbHBIX KOMMYHUKAMUBHBIX YUEOHBIX OetiCEUlL:

MOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHIYaTbHON pabOTHI IPU
peleHIH yu4eOHBIX MAaTEMAaTHUECKUX 3a/1a4;

MPUHUMATH [IeJTh COBMECTHOU JICSATSIIFHOCTH, IUTAHUPOBATh OPraHU3aIUI0 COBMECTHON
paboTHI, pacrpeaesaTh BUAB pPadoT, JOTOBAPUBATELCS, OOCYXIATh MPOIECC U Pe3yJIbTaT PadoTHI,
000011aTh MHEHHS HECKOJIbKUX YEIIOBEK;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00CyxIeHUs, 0OMEH MHEHHUSMH, MO3TOBbIE
IITYPMBI U IPYTHE), BHITIOJIHITH CBOKO YacTh PabOTHl U KOOPIMHUPOBATH CBOU JICHCTBHS C
JIPYTUMH YWICHAMH KOMaH/Ibl, OLIEHUBATh KAY4ECTBO CBOETO BKJIAJa B OOIIHIA TIPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

Vuueepcanvuvie pecynisaimusHule Oeticmeusi 00ecTiednBarOT (HOPMUPOBAHHE CMBICTIOBBIX
YCTaHOBOK M )KM3HEHHBIX HaBBIKOB JIMYHOCTH.

VY oOGy4atomnierocst OyayT copMHpPOBAaHBI YMEHUSI CAMOOPTraHU3AIMU KaK 4acTh
YHUBEPCAJIbHBIX PETYISITUBHBIX YIeOHBIX ICHCTBUN:

CaMOCTOSITEIILHO COCTABJISITh TUIaH, aJITOPUTM PELICHUS 33auu (WM €ro 4acTh),
BBIOMPATH CHIOCOO pelICHUs C y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(OpMAIIHH.

VY oOyuartorerocst OyayT cOpMUPOBAHBI YMEHHS CAMOKOHTPOJISI KaK YacTh
YHUBEPCAJbHBIX PETYISITUBHBIX YIeOHBIX JICHCTBUI:

BJIQJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca U pe3yyibTaTa peIeHus
MaTeMaTUYeCKOH 3a/1auu;

MPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh TIPU PEIICHUH 3a/1a41, BHOCHTD
KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX OIIHOOK,

BBIABJIICHHBIX prz[HOCTeﬁ;



OILICHUBATh COOTBETCTBUE PE3yJbTaTa JAEATEIHOCTH OCTABICHHOMN 1IETH U YCIOBUSM,
OOBSICHATH IPUYHUHBI JOCTIDKEHUSI WM HEJTOCTHKEHUS 1e]TH, HAXOAUTh OMIMOKY, AaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

IIpeameTHble pe3yabTaThl OCBOCHHS ITPOTPAMMBI 10 MaTEMATHKE MPEICTABIICHBI TI0
rojgam oOy4eHHs B paMKax OTAEIbHBIX y4eOHBIX KYpcoB: «Anredpay, «['eomeTpus»,

«BepOﬂTHOCTB n CTaTUCTHUKA».

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

AnreOpa sIBIS€TCSI OJJHUM U3 ONOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00€CIIeunBacT
HU3YUCHUC OPYIUuX AWCHHUIIINH, KaK €CTCCTBCHHO HAYy4YHOIO, TaK U T'YMaHHUTAPHOI'0 LHUKIIOB, ee
OCBOEHHE HEOOXOIMMO ISl TPOAOJDKEHHsI 00pa30BaHUs U B IMOBCEIHEBHON JXKn3HU. Pa3Burue y
oOyyaronuxcs HAYYHBIX MPEACTaBICHUM O MPOUCXOXKACHUM U CYLIIHOCTH aireOpanyecKux
abcTpakiui, croco0e OTpa)xxeHUs] MaTeMaTHUYEeCKON HAYKOU SIBJICHUH M MPOLIECCOB B MPUPOJE U
oOrmiecTBe, pOJIM MaTeMaTHYECKOTO MOJCIHPOBAaHUS B HAyYHOM TIO3HAHUM M B TIPAKTHKE
croco6cTByeT OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIILICHUS, HEOOXOIUMBIX
JUIsL aianTalii B COBpPEeMEHHOM IM(GpoBoM oOmecTtBe. M3ydeHune anreOpbl €CTECTBEHHBIM
o0pa3zoM obecrieunBaeT pa3BUTHE YMEHHUs HAOMI01aTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOpMyIHpoBaTh yrBepxaceHus. OcBoeHue Kypca anreOpbl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINIJICHUS OOy4YalouIuxcs: OHHM HUCHOJB3YIOT JEAYKTUBHBIE U
WHJYKTUBHBIE PACCYyXJEHHUs, 0000LIeHHEe U KOHKPETH3alUIo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe IMpeanonaraeT 3HAUUTEIbHBIH OOBEM CaMOCTOSTENILHON NeATeIbHOCTH
oOyuaronuxcs, Mo3TOMy CaMOCTOSATEIbHOE pellleHUe 3a7ad €CTECTBEHHBIM 00pa3oM SBIISETCS
peanuzanueil JesTeIbHOCTHOTO PUHIIKIIA O0yYeHUSI.

B crpykType mporpammbl yueOHOTo Kypca «AnreOpa» OCHOBHOM IIKOJBI OCHOBHOE
MECTO 3aHUMAIOT  COJep)KaTeIbHOMETOAWYecKHue JHuHMM: «Yucaa W BBIUMCICHUS;
«AnreOpanyeckre BhIpaXEHHs»; «YpaBHEHHs] U HepaBeHCTBay; «DyHkiuny. Kaxmas u3 atux
coJiepKaTeIbHO-METOIMUYECKUX JIMHUN pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIeT U3ydeHus Kypca,
€CTECTBEHHBIM 00pa3oM IeperuieTasch U B3aUMOJCHCTBYsS ¢ OPYTMMHU €ro JuHusMH. B xone
U3yUYEHHs Kypca 00yJaroIMMCs IPUXOAUTCS JIOTUYECKU PACCYXAaTh, UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN f3bIK. B CBA3M ¢ 3TUM Ieeco00pa3HO BKIIOYUTH B MPOTpaMMy HEKOTOpbIE
OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jielibl MaTEMaTUYECKOro 00pa3oBaHMs U

CHOCO6CTByIOIJ_II/IC OBJIAACHUIO O6y‘-IaIOI_I_II/IMI/IC$I OCHOB YHUBCPCAJIBHOI'O MAaTEMAaTUYCCKOI'O



s3pIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATESILHON U CTPYKTYPHOI
0COOEHHOCTBIO Kypca «Aredpa» SBISETCS €ro HHTETPUPOBAHHbBIN XapaKkTep.

Copepxanne nuHUM «Yucna W BBIYUCIECHUS» CIYKUT OCHOBOM JUIsl JalibHEHIIEro
M3Y4YEeHHs] MAaTEMaTUKH, CHOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOLIUXCS JIOTUYECKOTO MBIIIICHHUS,
(OpMUPOBAHUIO YMEHUS TOJIH30BATHCS aNTOPUTMaMHU, a TaKXKe MPUOOPETEHHMIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX IJIsi TIOBCEAHEBHOW *XM3HHU. Pa3BuUTHE MOHATUS O YHCIE B OCHOBHOM
IIKOJIE CBS3aHO C PALMOHAJIBHBIMH M HUpPpAlMOHAIBHBIMU YHCIAMH, (OPMHPOBAHUEM
MIPEICTAaBICHUM O AEWCTBUTEIBHOM YHUCIIE. 3aBEPIICHNE OCBOCHUS YMCIOBOW JINHUU OTHECEHO K
cTapiieMy 3BeHY 00IIero oopa3oBaHuUs.

Conepxanue [ByX anreOpamdyeckux JMHUM — «Adredpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI U  HEPaBEHCTBa»  CHOCOOCTBYeT  (opMupoBaHHIO y  OOydaroOmIMXCs
MaTeMaTHUYeCKOro amnmapara, HeoOXOAMMOIro JUisl pelIeHHs 3a/lad MaTeMaTUKH, CMEXHBIX
IPEeIMETOB U TMPAKTUKOOPHUEHTHPOBAHHBIX 3a/Jad. B OCHOBHOW mIKoNie Y4eOHBIN Marepual
IPYNIUPYETCST BOKPYT palMOHANbHBIX BBIpaXKEHUN. Auredpa JAEMOHCTPUPYET 3HauCHHE
MaTeMaTHKU KaK S3bIKa JUIsl TIOCTPOEHHUSI MaTeMaTHYECKHX MOJEJIeH, OMUCAaHUS MPOLECCOB U
SIBIIGHUW peanbHOro mupa. B 3amaun oOyueHus anreOpe BXOIAT TakKe NalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B YacTHOCTH, Ui OCBOCHHS Kypca
nH(OpPMAaTUKU, U OBJAJCHHE HaBbIKAMU JEAYKTHUBHBIX paccyxkieHuil. IIpeoOpazoBaHue
CUMBOIIBHBIX (OpM BHOCUT CBOM creuuuyeckuii BKJIaA B pa3BUTHE BOOOpaXKEHHUS,
CIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.

Copepxanne  (yHKUMOHATIbHOTpapUUYECKOW JIMHUM  HAleJIeHO Ha  MOJy4YeHHe
MIKOJFHUKAMU 3HAHUHM 0 PYHKIMAX KaK BaKHEWIIEH MaTeMaTH4eCKOW MOJIENU sl OMUCAHUS U
HCCIIEIOBaHMS Pa3HOOOPA3HBIX MPOLIECCOB M SBJICHUN B MPHPOJE U oOmecTBe. M3yueHune 3Toro
Marepuaga CHOCOOCTBYET pa3BUTHIO Y OOYyYaroIIMXCS YMEHHUS HCIOJb30BaTh pa3jiNyHbIe
BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIEC, CUMBOJIMYECKHE, I'paduuecKue,
BHOCHUT BKJIaJl B ()OPMHPOBAHHUE MPEJICTABICHUA O POJIM MAaTEMATUKH B Pa3BUTHH IIUBHIN3AIIUH

U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
CornacHo yueOHOMY IutaHy B 8—9 Kilaccax m3ywaeTcsl y4eOHbIl Kypc «AunreOpa», KOTOPHI
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3jieibl cojepxkaHus: «YUucna U BBIYMCICHUAY,

«Anredpanydeckue BEIPAKEHHU», « Y paBHEHHUS U HEPABEHCTBAY, « DYHKIIMN.

VYueOHbBIN TIaH Ha W3y4deHHe anreOpbl B 8—9 Kkiaccax OTBOIUT HE MeHee 3 ydeOHBIX
4acoB B HEJIENIO B TEUCHHE KaXKJIOTO rojia 00y4YeHwHsl, BCEro 3a TP rojia 00y4eHHss — He MeHee

306 y4eOHBIX 4acOB.



COIEPXAHHUE 110 I'OJAM OBYUYEHUA

8 knacc

Yucna v BEIYUCICHHUS.

Ksanpatueiii kopeHb u3 uucna. [lonstue 00 wppanuoHadbHOM uucie. JlecaTuunbie
MPUOIMKEHHST UppalMOHATBHBIX uncen. CBOMCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEW M MX
MPUMEHEHHE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM W BBIYUCICHUSM. JlelWCTBUTEIbHBIC
JHCa.

CreneHsb c 1enbIM MoKasatesieM 1 €€ cBoiicTBa. CTaHgapTHas 3alKCh YKCIA.

AnreOpanveckre BHIPAKEHUS.

KBanpaTHblii TpEXWICH, pa3JI0)KEHUE KBAPATHOTO TPEXWICHA HA MHOYKUTEIIH.

AnrebOpanveckass ApoO6b. OCHOBHOE CBOWCTBO anreOpamdeckoit apobu. ClrioxeHwue,
BBIYHTAHUE, YMHOXKEHHUE, JICJICHUE alreOpandeckux ApooOei. PanmoHambHbIC BBIpAKEHUS M UX
npeoOpazoBaHHUeE.

YpaBHEHUS 1 HEPABEHCTBA.

KBagpatHoe ypaBHeHue, (opmyrna KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUiA, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
palMoOHaJIbHbIE YPABHEHUS.

I'padmyeckas uHTEepnpeTalys ypaBHEHUI C IBYMs MEPEMEHHBIMH U CHUCTEM JIHMHEUHBIX
YpaBHEHUH C JIBYMsl IepeMeHHbIMU. lIpumepbl pemieHusi CUCTEM HENMHEMHBIX YPaBHEHUU C
JBYMSI [IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 alNreOpandecKuM CII0COOOM.

HucnoBble HEpaBeHCTBA W HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHHbIE HEpaBEHCTBA € OJHOM nepeMeHHOU. CHUCTeMbI
JIMHEWHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

OyHKIUU.

[Monstre dhynkuu. OOnacTy onpeneaeHusl U MHOXKECTBO 3HaueHUH GyHKInuU. CrocoOb
3aaHus (QYHKIHH.

I'papux ¢ynkuuu. Yrtenue cBoiictB ¢(yHkuumu mo e€ rpaduky. [Ipumeps! rpaduxos



GyHKIUH, OTpaXaroIuX peajbHble Mpolecchl. OYHKINH, OMHUCHIBAIOIIUE MPSIMYI0 B 0OpaTHYIO
— 2 vy =3 — -
MPONOPIMOHANIEHBIE 3aBUCUMOCTH, WX Tpaduku. OyHKIMHN y = X7, Y = X°, y=vx, Yy =

|x|. T'paduueckoe pelieHue ypaBHEHHH U CHCTEM YPaBHEHHIA.

9 knacc

Yucna 1 BLIYUCIICHUS.

PanmonasibHBIE YUCIIa, HPPAMMOHAIBHEIC YUCIIA, KOHCYHBIC W OCCKOHEUHBIC JACCATUYHBIC
npoOu. MHOXKECTBO JIeHCTBUTENBHBIX YHCEN, JIEHCTBUTENbHBIE YHCIIa KaKk OECKOHEYHbIC
NecATUYHBIE  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JNENCTBUTEIIBHBIX YUCET U KOOPAUHATHOW MPSMOM.

CpaBHeHHME NIEHCTBHUTENBHBIX YHCEN, apupMETUYECKUe ACUCTBUSA C NEUCTBUTEIHHBIMU
YUCTIaMH.

Pa3Mepsr 00BEKTOB OKpYKAIOIIETO MUPA, JIUTEIHHOCTh MPOIIECCOB B OKPYXKAIOIIEM
MHpE.

[IpubmmkéHHOE 3HAYEHHE BEIMYMUHBI, TOYHOCTh TpHOMMKeHus. OKpyrieHHWe 4Yucel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUI.

YpaBHEHUSs 1 HEPABEHCTBA.

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBanmpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOISIIMXCS K  KBaJApPATHBIM.
bukBanpatnoe ypaBHenue. Ilpumepnl perieHus ypaBHEHUN TPEThed M YETBEPTOM CTENEHEH
pa3ioKEHUEM Ha MHOXKHTEIIH.

Pemenne  npoOHO-pallMOHaNbHBIX  ypaBHEeHUW.  PemieHne — TEKCTOBBIX — 3a4ay
anredpanyeckuM METOJIOM.

VYpaBHeHHe c IByMs MEepeMEHHBIMU U ero rpaduk. Pemenue cucreM IBYX JIMHEWHBIX
YpaBHEHUN C JBYMsl MEpEMEHHbIMU. PellieHune cucrteM [BYX YpPaBHEHMM, OJHO U3 KOTOPBIX
TUHEHOe, a Apyroe - BTOpPOM cTemeHH. ['paduueckas MHTEPIpETALMs CUCTEMbl YpaBHEHHH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 337124 aNreOpandeckium crocoooMm.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreMm JIMHEMHBIX
HEpPaBEHCTB C OJIHOM nepeMeHHOW. KBajapaTHble HepaBeHCTBA. UMCIIOBbIE HEpPAaBEHCTBA U MX
CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreMm JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mepemeHHOU. KBaapaTtHple HepaBeHcTBa. ['paduueckas mHTEeprperanus

HCEPABCHCTB U CUCTCM HCPABCHCTB C ABYMS IICPCMCHHBIMU.



OyHKIMU

KBamparnunast dynkius, e€ rpaduk m cpoiictBa. IlapabGona, KOOpAMHATHI BEPITUHBI
napaboJIbl, 0Ch CHMMETPUH 1apaloJIbl.

I'papuku Gynxumii: y=kx, y=kx+b, y=x?,

y =x3, y=VX, Y = |x|u u cBoiicTsa.

Yucnossle OCIIEI0BATEIBHOCTH U IPOTPECCUU.

[loHsiTHE YMCIOBOM MOCIEI0BATENBHOCTH. 3aJJaHUE MTOCIIEJOBATEILHOCTH PEKYPPEHTHOM
dhopmyroit u popMyIioH m-rousieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccud. PopMynabl  NO-TO  4JeHa
apumMeTnyecKoil ¥ reoMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBIX MUJICHOB.

N300paxkenne 4ieHOB apu(PMETHUYECKON M T€OMETPUYECKOW MPOrpeccuil TOYKamMHu Ha

KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

INIJTAHUPYEMBIE HNPEIMETHBIE PE3YJIBTATBI OCBOEHMUSA
IPUMEPHOM PABOYEHN ITPOT'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne y4yeOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

JOJIXKHO o0ecreynBaTh JOCTHXKCHUC CICAYIOINX NPEIMETHBIX O6p330BaTeJ'II)HI>IX PE3YIbTATOB:



8 knacc
Yucia ¥ BEIYUCIEHUS.

Hcnonp30BaTh HayalIbHBIC OpCACTaBJICHUSA O MHOXKXCCTBC IICI\/'ICTBI/ITCJIBHBIX YuCCII AJId

CpPaBHEHHMsI, OKPYTJICHUS M BBIYMCICHUHN, H300pakaTh ACUCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJUHATHOU MPSIMOIA.

[IpumeHsTh MOHATHE ApPUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAWTh KBaJIpaTHbHIE
KOPHH, UCIIOJIB3YSI PU HEOOXOUMOCTH KalIbKYISTOP, BBIMOIHATH MPeoOpa3oBaHUsl BbIPAKEHUH,
CoJIeprKalluX KBaJpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJNBIIMX M MAaJIbIX YHUCEN C MOMOIIBI0 JECATUYHBIX JApoOeil u
crenenel yucna 10.

AnrebpandecKkue BbIPaKEHHUSL.

[IpuMeHsSITh TOHSATHE CTENEeHH C LEeJbIM TOKa3aTeseM, BBITIONHATh MpPeoOpa3oBaHuUs
BBIPKEHUI, COAEPIKALIUX CTENIEHH C IEIbIM TIOKa3aTeNeM.

BBIONHATE TOXAECTBEHHBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHHI Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWICHAMU U aNreOpanyecKuMu APOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[IpumensaTh mnpeoOpa3oBaHMs BBIPAKEHUM [UIsI pEIICHUs pa3IUYHBIX 3a7ad W3

MaTEMaTUuK, CMCKHBIX IPEAMCTOB, U3 peanLHoﬁ IMPAKTHUKHU.

ypaBHeHI/IH U HCPABCHCTBA.

Pemarsn .]'IPIHeﬁHBIe, KBaApPATHBIC YPABHCHUA U PALIMOHAJIBHBIC YPABHCHUS, CBOASAIIUCCA K

HUM, CUCTEMBI IByX YpPaBHEHUI C BYMs IEPEMEHHBIMH.

[IpoBoanTh MpocTeiiine uccae10BaHus YpaBHEHUN U CUCTEM ypaBHEHUH, B TOM YHUCJIE C
IpUMEHEHHEeM TIpaUUecKuX MpeacTaBleHUil (ycTaHaBIMBAaTh, HUMEET JHM YpaBHEHUE WIU
cucTeMa YpaBHEHUI pelieHusl, €Clii UMEET, TO CKOJIBKO, U IIPoYee).

IlepexoauTe OT cioBecHON (OPMYIUPOBKHM 33Jaud K €€ anreOpandeckoid MOJENu C
IIOMOIIBIO COCTAaBJICHUS YPAaBHEHMsS WJIM CHCTEMbl YpaBHEHUH, WHTEPIPETHUPOBaThL B

COOTBETCTBHUH C KOHTCKCTOM 3ada4u HOHy‘IGHHLIfI pe3yibTar.



[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHMSI, OLIEHKH, pellaTh JMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLICHNUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKIUN.

[lonumatb u Hcnonb30BaTh (YHKIMOHAJIbHBIE TOHATUS M SA3BIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWe (QYHKIMHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

Crpouts rpaduKky daeMeHTapHbIX QyHKIMH Buga: y=kx, y=kx+b, y=x?,y=x3,

y:\/-){ y = |x|; ommceiBate cBoOWCTBA YKCIOBON (QYHKIMH TI0 €€ rpaduKy.

9 knacc

Ymucna v BEIYUCICHUS

CpaBHUBATh U yHOPSAOYMBATH PALIMOHAIBHBIE U HPPAIMOHAJIBHBIE YHCIIA.

BrimonHsaTe apudmMeTHIecKue AeUCTBUS C pallMOHAIBHBIMHU YUCJIAMH, COYETasi YCTHBIC U
MMUCbMEHHBIC PUEMBI, BBITIOTHSATH BEIYUCIICHHS C UPPAITIOHATBHBIMU YUCITAMH.

HaxonuTek 3HaueHUs CTENEHEe! ¢ LEJbIMU MOKa3aTesIMA M KOPHEU; BBIUUCIISITh 3HAYEHUS
YUCTIOBBIX BBIPAKEHUU.

OKpyrisTh JOEHCTBUTEIbHBIE YKCIA, BBIMOJHITH MPUKUAKY PE3YJbTaTa BBIYUCICHUIA,
OIICHKY YMCIIOBBIX BBIPAXKEHUIA.

YpaBHEHUs 1 HEPABEHCTBA

Pemate nuHEiHBIE W KBaJApaTHBIC YpPAaBHEHUS, YpPaBHEHHS, CBOJAIIMECS K HHUM,
npocTeiime 1poOHOPAIIMOHAIBHBIC YPAaBHECHHS.

PemaTte cucteMbl ABYX JIMHEHHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIAETCS JTUHEHHBIM.

Pemate TekcTOBBIC 3amauM aiareOpaMvyecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHHS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

[IpoBoauTH IpOCTENIINE UCCIAEAOBAHUS YPABHEHUHN U CUCTEM YpaBHEHHH, B TOM YHUCIIE C
MpUMEHEHHEeM TrpauuecKux MpeacTaBieHnil (yCTaHaBIWBaTh, HMEET I YpaBHEHHUE WIIU
CHUCTEeMa YpaBHEHUU pellIeHus], €CITH UMEET, TO CKOJIbKO, U TIp.).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; HM300pakaTb pelIeHHE
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMChIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpAaTHOE HEPABEHCTBO; M300pakaTh pEIIeHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOWM MPSIMOM,
3alMChIBaTh PELIEHUE C IOMOLIBI0 CUMBOJIOB.

Hcnons30BaTh HCEPAaBCHCTBA IIPU PCIICHUUN PA3JIMYHBIX 3a1a4.



OyHKIMU

Pacnio3naBate (yHKIIMHM M3Y4E€HHBIX BHJIOB.

[Toxa3pIBaTh CXeMaTUYECKU PACIIOJIOKEHHE HAa KOOPAUHATHOM IJIOCKOCTH I'padHKOB

¢ynkumii Buma: y=kx, y=kx+b, y=x%,y=x3 y=vx, y = |x| B 3aBucumoctu ot
3Ha4eHUH K03()(HUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth 1 M300paXkaTh CXEMaTHUECKH TPaPUKH KBAJPATUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHUKaM.

Pacnio3naBare  KBajpaTHyHyl0 (QYHKIUIO 10 ¢GopMmyne, TNPUBOAUTH IPHUMEPHI
KBaJ[PaTUYHBIX QYHKIUH U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

UYucnoBele MOCAEA0BATENBHOCTH U IPOTPECCUU.

Pacnio3naBath apupMeTHUECKYI0 U F€OMETPUUECKYIO MPOTPECCUH IIPU Pa3HBIX CHOCOOax
3aJJaHHUS.

BbINoNHATE BBIUMCIIEHUS C MCMOJIb30BaHHEM (OPMyN Nro ujaeHa apupMeTHUecKOd u
F€OMETPUYECKON MPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkaTh 4iaeHbl NOCIe0BaTENbHOCTH TOUKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemats 3anaum, cBs3aHHBIE C YMCIOBBIMU IIOCIENOBATENBHOCTAMH, B TOM YHUCIIE 3a1a4U

W3 peagbHOM XKU3HU (C UCTIOIB30BAaHUEM KATBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIA).

PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «'EOMETPUS» 8-9 KJIACCbI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

«MaremMaTHKy YK€ 3aTe€M y4uTh Hal0, YTO OHAa yM B IOPSAJOK IPUBOIUT», — IHCAI
BEJIMKUH pycckuil yueHbld Muxaun BacunbseBuu JIomoHOCOB. M1 B 3TOM COCTOUT OJHA U3 JIBYX
nesne oOydeHHMs TeOMETpPUM KaK COCTaBHOM YacTM MaTeMaTWKU B ILIKoJIe. OTOH Lenu
COOTBETCTBYET JOKa3aTeJIbHAs JIMHHA IpenojgaBaHuss reoMerpuu. Crenys NpeacTaBICHHON
paloueill mporpamMMe, HaUMHas C CEABMOIrO Kjacca Ha ypoKax reoMeTpuu oOydaromuics yauTcs
MIPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUSA, CTPOUTH JOTMYECKUE YMO3AKIIIOUEHHMs, HOKa3bIBaThb
HUCTUHHBIE YTBEPXKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKIACHUS «OT
MPOTHUBHOTO», OTJIMYaTh CBOMCTBA OT NMPHU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE YTBEPXKACHUS.
VYdeHuK, OBJIaJEBIIMH HMCKYCCTBOM pacCykiaTb, OyleT NPUMEHATh €ro M B OKpyXarolen
KU3HU. I B 3TOM COCTOUT BaKHOE BOCIIUTATEIILHOE 3HAYECHUE U3YYEHUs TEOMETPUM, IIPUCYILIEE
MMEHHO OT€YE€CTBEHHOW MAaTEMaTU4YECKOU LIKOJIE.

BTOpOfI LEJIBIO U3YUCHUA FCOMCETPUH ABJIACTCA UCIIOJIb30BAHUC e€ KaK HHCTPYMCHTA IIpU



PELIEHUH KaK MaTEeMaTHYECKHX, TaK M IMPAKTUYECKUX 33a7a4, BCTPEYAIOLIMXCS B pPEAIbHOMN
KU3HU. OKOHYMBIIUN KypC T€OMETPUU UIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUU OMPEAEIUTH
T€OMETPUYECKYI0 (DUTYpPY, OMHCATh CIOBAMH JAaHHBIA YEPTEX WM PUCYHOK, HAUTH TUIOMIANb
3€MEJIPHOTO Yy4acTKa, paccuuTaTh HEOOXOJMMYIO JUIMHY OITOBOJIOKOHHOTO KaOenst Win
TpeOyeMbie pa3Mephl rapaxa s aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpAsi, BRIYMCIUTEIIbHAS
JIVHUS B WM3YYEHHM TE€OMETPUM B IIKOJIC. [[aHHasg mpakThyecKash JMHHS SIBIISIETCS HE MEHEE

Ba)XKHOU, 4eM TIepBasl.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yyebHoMy mmiaHy B 8—9 kiaccax msydaercs yueOHBIM Kypc «I'eomeTpusi»,
KOTOPBIA BKITIOYAET CICAYIONINE OCHOBHBIC pa3ieibl coaepxanus: «I'eomerpuieckue GUrypsl u
HMX CBOMCTBa,

«M3MepeHne TeoMEeTpUYECKHX BEIUYMH», a Takke «JlekapToBbl KOOpAWMHATHI Ha
TUTOCKOCTHY, «BekTopb», «JIBmkeHus miockoct» U «IIpeoOpazoBanust mom00us».

VY4eOHbIi m1aH MpelycMaTpuBaeT U3yuYeHHE FreoOMeTpUH Ha 0a30BOM YpPOBHE, HUCXOJS U3
He MeHee 68 yueOHBIX YacoB B YUEOHOM TOJy, BCEro 3a JiBa roja oOydeHus — He MeHee 136

4JacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)



8 knacc
Yertbipéxyronpuuku. [lapamnenorpamm, ero npusHaku 1 cBoiicTBa. YacTHbIe ciydan
napaienorpaMmoB (IPSIMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKU U CBOMCTBA. T pamenus,
paBHOOOKas Tpamenus, e€ cBoWcTBa U npu3Haku. [IpsMoyroapHas Tpanemus.

Meton ynBoenust menuansl. LlentpansHas cummerpus. Teopema Darneca u Teopema o
MIPOIMOPLIMOHAIIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroibpbHHKa.
[Tonobue TpeyroabHUKOB, K03 dumment nonodus. [IpusHaku nogo0us TpeyroabHUKOB.
[Ipumenenue mogoous MNP PEHICHUH MPAKTUUECKUX 3a7ad.

CoiicTBa muiomajei reomerpudeckux puryp. opmybl Asis IUIOMIAIN TPEYTOJIbHUKA,

napasenorpaMma, pom0a u tpanenuu. OTHOIIEHHE III0MAAeH Mo100HBIX GUryp.

Beruucnienue niomanaei TpeyroJibHIKOB 1 MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHUHIPAKTUIECKUX

3azad.
CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIjia MPsSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.
BrrcanHble U LIEHTpalIbHBIE YIJIBI, YTOJ MEXAY KacaTelabHOW U XOpAOH. YTJIBI MEXAY
XOpJAaMH U CeKyIIMMH. BrucaHHble U ONHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmHoe
pacmojio’)keHue AByX OKpyxHocTed. Kacanme okpyxHoctel. OOmme KacaTelnbHblE K IBYM

OKPYXHOCTSIM.

9 Kknacc

Cunyc, kocunyc, TaHreHc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXKJECTBO. POpPMYIIbI IPUBEACHUS.

Pemenune TtpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB. PemieHue

MPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUCM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.



[Ipeo6pazoBanwne mompoowus. [1og00re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacarelIbHOM.

Bextop, anuHa (MOIydb) BEKTOpa, COHANPABICHHbIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUy HaJ
BeKTOpaMu. PasnoxkeHnne BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KJICHUS JIJIMH U YIJIOB.

JlexapTOoBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHMs IMPSMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH 1 MPsAMBIX. MeTOa KOOPAMHAT U €0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIbHUKH. [[nMHAa OKpyKHOCTH. ['pamycHass m paauaHHas Mepa
yIJl1a, BBIYUCIIEHUE JUIMH AYT OKpyxHOCcTel. [imonmane kpyra, CEeKTopa, CErMeHTa.

JIBuKeHUs  IUIOCKOCTM M BHYTpPEHHHE CUMMETpuu  ¢uryp  (3JeMeHTapHbIe

npencrasienus). [lapamnensHeiii nepenoc. [1oBopoT.

INIJTAHUPYEMBIE HNPEAMETHBIE PE3YJIBTATBI OCBOEHUA
NPUMEPHOM PABOUYEN TIPOT'PAMMBI KYPCA (IIO T'OJAM OBYUEHU)

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS

JOJIXKHO o0ecneynBaTh AOCTHXKECHUC CIICAYIOIHUX IIPEAMETHBIX O6p330BaTeJ'IBHI>IX PE3YIbTATOB!:



8 knacc

Pacrio3naBath OCHOBHBIC BHJBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA WX
CBOWCTBAMHM MPHU PEIICHUH T€OMETPHUYECCKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TEPECEUYCHHMs] MEIUaH TPEeyrojibHUKa (IIEHTpa Macc) B
pelIeHNH 3a1au.

Brnaners nmoHaTHeM cpenHel TUHUM TPEYroJbHUKA U Tpameluu, MIPUMEHITh UX CBOWCTBA
NpU peIIeHUU TreoMeTpuueckux 3anad. l[lonb3oBaThesi Teopemoit @aneca W TEOpemMOll O
MIPOMOPIIMOHANBHBIX OTpE3KaX, MPUMEHATh UX JUIS PEIICHUS MPAKTHUYECKUX 3aa4.

[IpumeHsaTh TpHU3HAKU MOAO0OUS TPEYrOJBHUKOB B PEIIEHUU T€OMETPUUYECKUX 3ajad.
[Tonb3oBatbest Teopemoit [ludaropa ans perieHus reoMeTpUYECKUX W MPAKTHUECKUX 3a/ad.
Crpouth MaTeMaTHYECKyl0 MOJEIb B MPAKTUYECKHX 3a/layaX, CaMOCTOSITENBHO MPOBOJAUTH
4epTEX U HaXOUTh COOTBETCTBYIOIINE JITTHHBI.

Brnagery moHsATHSIMH CHHYCa, KOCHHYCAa M TaHI€HCa OCTPOTO yrjia MPSMOYTOJbHOTO
TpeyroiabHuka. [101p30BaThCsl STUMU MOHATUSMU AJIS1 PEILICHUS MPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3nuuHbIMH - crioco0aMu)  IUIOIIAAb  TPEYrOJbHUKA U IIOLIAAU



MHOTOYTOJIbHBIX ~ (uryp (MOJB3YysCh, TIA€ HEOOXOAMMO, KAJIbKYIATOpoM). IIpumMeHsaTh
IIOJIy4CHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagets nOHATHUAMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, HMCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yrJlax MEeXIy XOopAaMu (CEeKyIIMMM) U yIile MEXIy KacaTelbHOW U XOpAoi
IIpY PELICHUH F€OMETPUYECKUX 3a/1a4.

Biragete noHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA OMMCAaHHOTO
YETBIPEXYTOJIBHUKA IIPU PELLECHUH 3a/1a4.

[IpuMeHATH MONMY4YEHHBIE 3HAHUS HA IPAKTUKE -CTPOUTHh MATEMATHYECKHE MOJEIH JUIS
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHUEM MOJ00us

U TPUTOHOMETPHUH (TI0JIb3YACh, II€ HEOOX0UMO, KaJbKYIATOPOM).

9 Kknacc

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOJAUTh C HX IOMOIIbIO
pa3iauyYHbIE DJEMEHTHl MPSMOYTOJbHOIO TPEYrojbHUKa (  «pelieHue MNpsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JIMHBI U YIJIbl JUISI HETAOIMYHBIX
3HAYEHUM.

Ilonp30oBaTbecsd  opMylaMH  HPUBEJEHUS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKJICHHUS COOTHOIIEHUM MEXy TPUTOHOMETPUUECKUMH BETMUNHAMU.

Hcnonps30BaTh TEOpPEMbl CHHYCOB U KOCUHYCOB Ul HAXOXAEHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKa ( «pelIeHHe TPEYroJbHUKOB)»), MPUMEHATh MX IPU PELICHUH T'€OMETPUUYECKHX
3ajau.

Bnaners mossTHAMH IIpeoOpa3oBaHUs  MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX uryp. Ilonmp3oBarbes cBocTBaMM NOJOOMS IPOM3BOJIBHBIX (DUTYp, yMETb
BBIUUCIIATh JUIMHBl U HAXOJAUTh YIJbl y MOJOOHBIX (uryp. IIpumeHsars cBoiicTBa moao0ust B
IIPAKTUYECKUX 3a/la4ax. YMETb IPUBOJAUTH IPUMEPHI 0I00HBIX (UTYp B OKPYKAIOIIEM MUDE.

[Tonp30BaThcs TeopeMaMH O MPOU3BEACHUU OTPE3KOB XOP[, O MPOU3BEJCHUU OTPE3KOB
CEeKYIIMX, O KBajpaTe KacaTeJbHOM.

Ilonp30BaThcs BEKTOpaMH, IMOHUMAThb MX TIE€OMETPUYECKUN U (U3UYECKUH CMBICI,
IPUMEHATh UX B PELICHUH TeoMeTpudeckux M ¢usnueckux 3anad. [IpuMeHATH ckanspHoOe
IIPOU3BEACHNUE BEKTOPOB Ul HAX0XKAE€HUS JUIMH U YTJIOB.

Ilonb3oBaTbcsi METOAOM KOOpPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B pEIICHUU
F€OMETPUYECKUX U NPAKTUYECKUX 3a]ad.

Bnaners MOHATUSAMU NPABWIBHOTO MHOTOYTOJIbHHMKA, AJIUHBI OKPYKHOCTH, JAJIMHBI IyTU
OKPY)KHOCTHM M DPaJMaHHOW MEpbl yria, YMETb BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTeu.

HpI/IMeHﬂTB MOJIYYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3aJavdax.



Haxonuth ocu (MM LEHTPBI) CUMMETPUU (QUTYp, PUMEHATh JBHKCHUS TUIOCKOCTH B
MPOCTEHUIINX CITyqasiX.

[IpuMeHATh MOTyYEHHBbIE 3HAHUSI HAa IPAKTHKE, CTPOUTh MATEMATUYECKHUE MOJENH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPAMEHEHHEM 11010015
U TPUTOHOMETpUUYECKUX (PYHKIUH ( OIB3YACH, I'/ie HEOOX0UMO, KaJIbKYISITOPOM).

PABOYAS TPOI'PAMMA

YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» 8—9 KJIACCBI

HEJA U3YYEHUS YYEBHOI'O KYPCA

B coBpemeHHOM 1M(POBOM MHpE BEPOATHOCTb U CTAaTHUCTHKA NPUOOpETaroT BCE
6OJ'IBIHYIO 3HAYUMOCTh, KaK € TOYKH 3PCHUA NMPAKTUUCCKHX HpI/IJ'IO)KeHI/II\/'I, TaK U HUX POJH B
oOpa3oBaHuM, HEOOXOJUMOM Ka)KJOMy 4YelloBeKy. Bo3zpacraer uuciao mpodeccuit, mnpu
OBJIQJICHUM KOTOPHIMHU TpeOyercst xopoimas 0a3oBasi MOATOTOBKAa B 0O0JACTH BEPOSTHOCTH U
CTaTUCTHUKHU, TaKasd IIOATOTOBKa BaKHa I ITPOAOJIKCHUA O6pa3OBaHI/I$I n s YCHeHIHOﬁ
npodeccruoHaIbHON Kapbephl.

Kaxaplii 4enoBeK MOCTOSHHO TNPHHUMAET PEIICHHS Ha OCHOBE HMMEIOIIUXCS y HETo
TaHHBIX. A JUIi 00OOCHOBAHHOTO NPHUHSTHS PEIICHUS B YCIOBHSIX HENOCTaTKa WM H30BITKA
nHpOopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHPOBAHHOE BEPOATHOCTHOE U
CTaTHCTHUYECKOE MBIIUICHHE.

VIMeHHO mNOA3TOMY OCTpPO BCTana HEOOXOIUMOCTH CHOPMUPOBATH Yy OOYYArOIIUXCS
(GYHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIyI0 B cedd B KadecTBE HEOTHEMIIEMOM
COCTABISIIOIICH yMEHHE BOCIPHHUMATh M KPUTHYECKHM AHAJIM3HPOBATh HH(POPMAIHIO,
NPEACTaBICHHYI0O B Ppa3IM4YHBIX (OpMax, IMOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
pEaNbHBIX MPOLIECCOB M 3aBHCUMOCTEH, IMPOU3BOJIUTH NPOCTEUININE BEPOATHOCTHBIC PACUETHI.
3HaKOMCTBO C OCHOBHBIMM IpHHLMIAMM cOOpa, aHalu3a W NPEACTABICHUS IAHHBIX U3
pa3nuuHBIX chep KU3HHU OOIIECTBa U TOCYIApCTBA MPHOOIIAET O0YJarOIUXCs K 0OIIeCTBEHHBIM
uHTEepecaM. l3ydeHne OCHOB KOMOWHATOPHKHM Pa3BUBACT HABBIKM OpraHHM3allMH Iepedopa u
nojcyéra yuciia BapUaHTOB, B TOM 4YMCJE, B INPUKIAJHBIX 3aJadyax. 3HAKOMCTBO C OCHOBAMH
Teopuu rpadoB co31aéT MaTeMaTHMYeCKHH (QyHIaMeHT ais (OPMHPOBAHUS KOMIIETEHIMH B
oOnacti UHPOPMATUKU U HUPPOBBIX TeXHOIOTHH. [ToMHrMoO 3TOTO, MPH U3YyYEHUHN CTATUCTHKH U
BEPOSATHOCTH O0OOTaIIal0TCsA NPEACTaBICHUS YUYallMXCsl O COBPEMEHHOM KapTHHE MHpa H
MeTOoJax ero uccieaoBaHus, (GopMupyercs MOHMMAaHUE POJU CTATUCTUKM KaK HCTOYHUKA
COLIMAJIBHO 3HAYMMOM MH(OPMAIIMK U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBMM C JaHHBIMH LEISIMH B CTPYKTYpe MporpaMMbl y4eOHOro Kypca

«BepOHTHOCTB U CTaTHCTHUKa» OCHOBHOM IIKOJBI BBIJEICHBI CJICOAYIOIITNEC COACPIKATCIIbHO -



METOJMYECKUE JINHHUH:

«[IpencraBneHre MaHHBIX W OMMCATENbHAS CTATHCTUKa»; «BeposTHOCTBY; «DIEeMEHTHI
KOMOMHATOPHKIY; «BBesieHne B Teopuio rpagoBy.

Conepxxanmne nmHuUM «[IperncraBieHre AaHHBIX W ONHCATENbHAS CTATHCTUKA» CIYXKHT
OCHOBOH 1 (hOPMUPOBAHUS HABBIKOB pabOTHI ¢ MHPOPMALMEl: OT YTEHUS U UHTEpIpeTaluu
uHbOpMalMY, MPEACTaBICHHON B TabmuIax, Ha JAuMarpamMmax u rpadukax 10 coopa,
MIPEJCTABICHNS U aHAJIN3a IAHHBIX C MCIIOJIb30BAHUEM CTATHCTUYECKUX XapaKTEPUCTHK CPEITHUX
u paccenBaHusi. PaboTas ¢ maHHbIMHU, OOydaroluMecsl yyaTcs CUMUTBHIBATH M MHTEPIPETHPOBATH
JIaHHBIE, BBIIBUraTh, apryMEHTHPOBATh U KPUTUKOBATh MPOCTEHILINE TMIIOTE3bI, Pa3MBILIUIATh
Ha/1 (haKTOpaMH, BBI3BIBAIOIINMU U3MEHUYNBOCTD, M OIICHUBAThH MX BIMSHUE HA pacCMaTpHBacMble
BEJIMYUHBI U ITPOLIECCHI.

WuTynTHBHOE  MpeJCTaBileHHE O  CIy4yalHOW  M3MEHYMBOCTHM,  MCCIEIOBaHUE
3aKOHOMEPHOCTEH M TEHICHUUN CTAaHOBUTCS MOTHUBHUPYIOILEW OCHOBOW JUIS U3YYEHHs TEOPUU
BEpOATHOCTEH. bombiioe 3HaueHme 37ech UMEIOT IPAKTUYECKHE 33aHusl, B YACTHOCTH OTIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MoJensiMu. lIoHATHE BEpOATHOCTH BBOJUTCS Kak Mepa
npaBJonoaoous ciaydaitHoro coObiTHs. IIpum u3ydeHMu Kypca oOydaroliuecs 3HaKOMSTCS C
OPOCTEHITMMKA METOJAMU BBIYMCICHHUS BEPOSTHOCTEH B CIIydallHBIX AKCIEPUMEHTaxX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIOLIMMHU
CTaBUTh W pewmaTb OoJiee CIOXKHBbIE 3aJauyd. B Kypc BXOAAT HadalbHbIC MPEACTaBIECHUS O
CIIyJaHbIX BEJMYMHAX M HX YHCIOBBIX XapaKTepHCTHKax. Takke B pamMKax 3TOTO Kypca
OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOMIMXCSI ¢ MHOKECTBAMH M OCHOBHBIMH OTICPAIMSIMHU HaJ
MHO’KECTBAMH, DPACCMATPUBAIOTCS MPUMEPbl NPUMEHEHMs JUld pelleHus 3aJad, a Takke
UCTOJIb30BAHUS B IPYTUX MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

MECTO YYEBHOT'O KYPCA B YUEBHOM IIVIAHE
B 8—9 xiaccax usyuaercs Kypc « BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOJAT Pa3/i€ibl:
«[IpencraBneHne JaHHBIX M OMKCATENIbHAS CTATUCTUKA»; « BEpOATHOCTE»; «DIEMEHTHI
KOMOMHATOpUKI»; «BBenenue B Teopuio rpadosy.

Ha u3y4enue nanHoro Kypca oTBOIUTCS | y4eOHBIi yac B HEETIO B TEUCHUE KaXKI0TO

roga oOydeHwus, Bcero 68 yueOHbIX 4acoB.



8 knacc

[IpencraBnenne maHHBIX B BUAE TaOMuWIl, auarpamMm, rpadukoB. MHOXECTBO, AJIEMEHT
MHOECTBa, MOJAMHOXeCTBO. Omepamuu HaJ MHOXECTBaMHU: OOBEIWHEHHE, IepPeceueHue,
nonoHeHue. CBOMCTBa omnepanuid HajJ MHOXKECTBAMH: IEPEMECTUTENIBHOE, COYETATENIbHOE,
pacrmpenenuTeabHoe, BKIOYeHus. Vcronb3oBaHue Tpaduueckoro MpeicTaBiICHUST MHOMKECTB
JUTSI OTIMCAHMS PEATTbHBIX MPOIIECCOB U SIBJICHHH, pU PEIICHUA 3a/1a4.

N3mepenue paccemBanusi AaHHBIX. [[ucmiepcusi U CTaHAapTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHuUs.

DneMeHTapHble COOBITUSA Ciy4aiiHOTo ombiTa. CrydaiiHble coObITHSA. BepositTHOCTH
coObITHH. ONBITEI C PAaBHOBO3MOXHBIMHU D3JIEMEHTAPHBIMH COOBITUsIMHU. CIiydaiiHBIA BBIOOD.
CBsi3p MEXJy MaJOBEpPOSITHBIMU U NPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHPOJIE,
00111eCTBE U HayKe.

HepeBo. CBoiicTBa JE€peBbEB: €IWHCTBEHHOCTh NYyTH, CYIIECTBOBAHHWE BHUCSYEH
BEPIIMHBI, CBSA3b MEXIY YUCIOM BepUIMH M uucioMm pédep. [IpaBuno ymHoxeHus. Pemienue
3a/1a4 ¢ MOMOIIBI0 TpadoB.

[IpoTuBomnonoxkubie coObiTusA. Jmarpamma Diinepa. OObeAWMHEHHE H TEpPECEUYCHHUE
coObiTii. HecoBmecTtHble coObiTHs. @Dopmyrna ClOXEHHs BEpOSTHOCTEH.  YclloBHas
BepoATHOCTH. [IpaBuno ymHoxxenus. HesaBucumbie coObiTus. [IpeacraBneHne skcnepuMeHTa B
BHUJIE AepeBa. PemieHue 3a1au Ha HAaXOXKJEHUE BEPOATHOCTEH C MOMOLIBIO JepeBa CIy4alHOTO
AKCIIEPUMEHTA, JUarpaMmm Juiepa.

9 knacc

[IpencraBienre JaHHBIX B BUJIE TAOIUIl, qUarpamm, rpadukoB, MHTEPIPETAIUS JaHHBIX.

YreHue u MMOCTPOCHUC Ta6J'II/ILI, Auarpamm, rpa(l)I/IKOB 110 pCaJIbHBIM JaHHBIM.



[MepecranoBku u ¢akropuan. Couetanusi U yucio coueranuit. TpeyronpHuk Ilackas.
Pemenue 3a1a4 ¢ ucmonb30BaHNEM KOMOWHATOPHKH.

I'eomerpuueckast BeposTHOCTh. CilydaifHbIi BEIOOp TOUYKH U3 (PUTYpHI HA MIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Ucnpitanne. Ycenmex u Heymaya. Cepusi ucnbITaHud a0 mnepBoro ycmexa. Cepus
ucnelTanuii beprymnnu. BepositHocT coObITHI B cepun ucnibiTaHui beprymu.

CrnyuaiiHas BeJIMYMHA U pacCIpesielieHHe BEpOSITHOCTEH. Maremarndyeckoe OKUJaHUE U
qucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKUAAHMS KAK TEOPETHYECKOTO CPEIHEro 3HAYCHUs
BEJIMYMHBL. MaTeMaTH4ecKoe 0KUIAHUE U JUCTIIEPCHSI CIydalHON BEIUMYHMHBI «YUCIIO YCIIEXOB B
CepHUM UCIBITaHUM bepHymm».

[TonsiTne o 3akoHe GonpMX yKcen. M3mepenne BeposiTHOCTEH ¢ MOMOIIBI0 YacToT. Poiib
Y 3HAYCHHE 3aKOHA OOJIBIITUX YKCET B IPUPOJC U OOIIECTBE.

IVTAHUPYEMBIE INPEIMETHBIE PE3YJIBTATDBI OCBOEHMUA
NMPUMEPHOM PABOYEN NPOTPAMMBI KYPCA (IO TOJAM OBYUEHUS)

[IpenmeTHBIE pe3yIbTaThl OCBOEHUS Kypca «BeposTHOCTh M cTaTUCTUKa» B 8—9 Kitaccax

XapaKTEepU3YIOTCS CIEAYIOIMNUMU YMEHUSIMHU.

8 knacc
W3Bnekats 1 mpeoOpa3oBEIBaTh HH(POPMALIUIO, IPEACTABICHHYIO B BU/IE Ta0JHII, THarpamMmm,
rpaduKOB; MPEICTABIATH JaHHBIC B BHJIE TAOJIHUI, TUarpaMM, rpadukos.

OnwuceIBaTh JaHHBIE C TIOMOLIBIO CTATUCTUYECKUX MTOKA3aTeNel: CpeIHUX 3HAYCHUH

Mep paccerBaHus (pa3Max, JUCIEPCUS U CTAaHJAPTHOE OTKJIOHEHHUE).



Haxoauth 4acTOThl YMCIIOBBIX 3HAUEHUH W 4YacTOThl COOBITUH, B TOM YHUCIE IO
pe3ynbTaTaM U3MEPEeHU U HaOIIOACHUH.

Haxomuth BEpOSATHOCTH CiIydalHBIX COOBITMM B OIBITaX, 3Has BEPOSATHOCTU
AIIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIE€MEHTapHBIMU
COOBITHSIMH.

Hcnonp3oBarh rpaduuecKkue MOJENIU: AEPEBO CIIyd4allHOTO SKCIEPUMEHTA, JHArpaMMbl
Dlinepa, unciaoBast npsmasi.

OnepupoBaTh MOHATHSAMH: MHOKECTBO, IOJMHOYECTBO; BBINOJHITH ONEpPAllUN HaJ
MHO>KECTBAMHU: OOBEIMHEHHUE, MEPECeUeHUe; MEePEUUCIsiTh 3JIEMEHThl MHOXKECTB; MPUMEHSTH
CBOCTBA MHOECTB.

Hcnonb3oBath rpapuueckoe NpeacTaBICHUE MHOXKECTB U CBSI3ed MEXIYy HUMM s
ONHCAHUS TMPOILIECCOB U SIBJICHHWH, B TOM 4YHCIE NPU PEUICHUM 3a7ad U3 JAPYruX Y4eOHBIX

MIPEIMETOB U KYPCOB.

9 knacc

W3Bnexkath u 1peoOpa3oBbBaTh WHGPOPMALMIO, TPEACTABICHHYI0O B Pa3JIMYHBIX
WMCTOYHUKAX B BUJE TaOmuil, auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUJIEC TaONHII,
TuarpaMm, rpauKoB.

Pematp 3agaun opraHM30BaHHBIM TEpeOOPOM BApHAHTOB, a TaKXKE C HCIOJb30BAHUEM
KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp3oBath onucaTenbHble XapaKTEPUCTUKH ISl MAaCCUBOB YHCIIOBBIX JIaHHBIX, B TOM
YHUCJIE CPEJHUE 3HAUCHUS U MEPbI pacCEUBaHUSI.

Haxonuth 4acToThl 3HAYeHHM M 4YacTOThl COOBITUS, B TOM 4YHCIE TOJIB3YSICh
pe3yibTaTaMi NPOBEAEHHBIX U3MEPEHUI U HaOJII0ICHUH.

Haxonutbs BEpOSTHOCTH CiydaliHbIX COOBITHMII B HM3YYEHHBIX OMNbITaX, B TOM YHUCIIE B
OTBITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITUSMU, B CEPHUSIX UCIBITAHUN JIO MEPBOTO
ycIexa, B CepusaX UCIBbITAaHUN bepHysui.

HNwmeTs npencraBienHue o CIIy4aiiHOW BEJMYMHE U O PACHPENCIICHUN BEPOATHOCTEN.

Nmets npencTaBieHne 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTU B

CIy4aifHOH M3MEHYHMBOCTH U O POJIU 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHUE AJITEBPA




8 KVIACC

Neo || HammenoBanwme paznenoB u teM || KonmdecTBo yacoB ‘ DneKkTpoHHbIE (IUPPOBHIEC)
/Tt MIPOTPAMMBI Beero|[KoHTpomsHere 00pa3oBaTeIIbHBIC PECYPCHI
paboThl
1 |Yucna u BeIYUCICHUS. 15 2 [[BubmmoTexa [IOK
KBaapaTtHbie KOpHU https://m.edsoo.ru/7f417af8]]
2 |Yucna u Berancienus. CTEeHb ¢ 7 1 [[Bubnmuoteka [IOK
IIEJIBIM [TOKa3aTeIeM https://m.edsoo.ru/7f417af8]]
3 ||AnreOpandeckue BhIpaKEHUS. 5 [[Bubnmuoteka [IOK
KBaapatHblii TpéxdiieH https://m.edsoo.ru/7f417af8]]
4 ||Anrebpandeckue BhIPaKEHUS. 16 1 [[bubmuoTexa [JOK
Aurebpandeckast poob https://m.edsoo.ru/7f417af8]]
5 |YpaBHeHHUs ¥ HEpAaBEHCTRBA. 17 1 [[bubmuoTexa [JOK
KBaapaTtHble ypaBHEHUS https://m.edsoo.ru/7f417af8]]
6 |YpaBHEHHUs ¥ HEpAaBEHCTRBA. 13 1 [[bubmuoTexa [JOK
CucTeMbl ypaBHCHHMIA https://m.edsoo.ru/7f417af8]]
7 ||YpaBHEHUS U HEPABEHCTBA. 12 1 [[bubmuoTeka [IOK
HepaBencrsa https://m.edsoo.ru/7f417af8]]
8 ||®ynkuuu. OCHOBHbBIE MOHATHUS 4 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f417af8]]
9 ||Oynkuuu. YuciaoBbie GyHKINUN 9 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f417af8]]
10 |[ToBTOpenue u o6oOIIeHNE 4 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f417af8]]
‘[[O6aBI/ITB CTPOKY
OBIIEE KOJIMYECTBO YACOB 102 10
10 ITPOT'PAMME
9 KVIACC
Ne || HamMeHoOBaHUME pa3/ieNioB U TEM ‘ KommaectBo wacos ‘ DnekTpoHHbIe (U POBHIE)
/T TIPOTPaMMBbI Beero|[Koutponsbie|[[Tpaxriaeckue 00pa3oBaTeNbHBIC PECYPChI
paboThI paboThI
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Ne || HaumeHoBaHue pa3aesioB U TeM KonuuectBo uacos ‘ OnekTpoHHbIe (IU(POBHIE)

/1 POrPaMMbl Beerol|[Kontponshbie|[Ipaxriueckie o0pa3oBaTebHbIC PECYPCHI

| paboTh paboTh

1 |Yucna u BeIUMCIIEHHS. 9 1 [[BubmuoTeka [JOK
JlelicTBUTEIIbHBIC YHCIIA https://m.edsoo.ru/7f419d08]]

2 |[VpaBHeHUS U HepaBeHCTBa. || 14 1 [[bubmmoTexa LIOK
VYpaBHEHUS C OJTHOM https://m.edsoo.ru/7f419d08]]

| ||mepeMeHHOi

3 ||YpaBHeHus u HepaBeHcTBa. || 14 1 [[bubmmoTexa LIOK

| ||Cucrembl ypaBHeHUH https://m.edsoo.ru/7f419d08]]

4 ||VpaBHeHUs U HepaBeHCTBA. || 16 2 [[BubmunoTexa [JOK

| |[HepaBeHcTBa https://m.edsoo.ru/7f419d08]]

S ||dyHkIHUK 16 1 [[BudmunoTexa [JOK

L https://m.edsoo.ru/7f419d08]]

6 |[UucnoBbie 15 2 [[BubmunoTexa [JOK

| |[mocnenoBatenbHOCTH https://m.edsoo.ru/7f419d08]]

7 |TToBTOpEHME, 000OIIEHHE, 18 2 [[bubmmoTeka IIOK

| |[cucTemaTH3anms 3HAHMIH https://m.edsoo.ru/7f419d08]]

‘210621BI/ITL CTPOKY

OBIIEE KOJIMYECTBO 102 10 0

YACOB I10 ITTPOTPAMME

TEMATHYECKOE INTAHUPOBAHHUE TEOMETPUSA

8 KVIACC
Ne || HaumeHnoBanue pa3zenoB u | KonuuectBo uacos ‘ OJEeKTpOHHBIE
n/m TEM MpOrpaMMel Beero|Kontponbhbie|[IpakTiueckue (mgposbie)
paGoTEI paGOTEI oOpa3oBareybHbIe
pecypchl
‘1 quTLIpéxyl“OJ'ILHI/IKI/I H 12 ” 1 H HBI/I6J'II/IOTeKa IIOK



https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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Ne || HaumenoBaHue pa3zenoB U ’ KousmnuectBo yacos ‘ ONEeKTPOHHBIE
/1 TEM IPOTPaMMBI Bcero||Kontponbubie||[[paktrdeckne (umgpossre)
paGoTsI paGoTsI 00pa3zoBaTesbHbIC
pecypchl
| | | | |https://m.edsoo.ru/7f41718
2 |/Teopema ®daneca u Teopema o 15 1 Bu6mmoreka IIOK
MPOIOPIIHOHATBHBIX OTPE3KAX, https://m.edsoo.ru/7f417e18
MOJJOOHBIEC TPEYT OJIbHUKH
3 |[IImomane. Haxoxnenue 14 1 Bub6mmoreka IIOK
[UIONIAJIeN TPEYTOIbHUKOB K https://m.edsoo.ru/7f417e18
MHOTOYTOJIBHBIX (UTYP.
[Tnomaan nono6GHBIX GHUTYD
4 ||Teopema Iludaropa u Hauana 10 1 bubmmnorexa LIOK
TPHUTOHOMETPHUH https://m.edsoo.ru/7f417e18
5 ||YTasl B OKpYKHOCTH. 13 1 Bub6mmoreka IJOK
BriucanHble ¥ ONUMCaHHBIE https://m.edsoo.ru/7f417e18
YETBIPEX YT ONIbHUKH.
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHocTen
6 |[ToBTOpenue, o6o0MIeHNE 3HAHWM|| 4 1 Bbubmmoreka IJOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 68 6 0
10 TTIPOT'PAMME
9 KJIACC
Ne || HammeHoBaHue pa3ziesioB M TEM ITPOrPaMMBbI | KonudectBo yacos | OnextpoHHbIe (1(POBHIC)
/m Bcero||Kontponsusie|| [ IpakTuueckue 0OpasoBaTeNbHbIE peCypCLI
L paboThI paboThI
1 ||Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubaunorexa IIOK
| ||cuHycoB. Peuenne TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
2 |[lIpeobpaszoBanue momodusi. Merpudeckue || 10 1 Bbubmorexa LIOK
| ||cooTHOmERNS B OKPY/KHOCTH https://m.edsoo.ru/7f41al2c
3 ||BekTopsl 12 1 Bbubmorexa LIOK
L https://m.edsoo.ru/7f41al2c
4 || dexapTOBBI KOOPAMHATHI HA TIOCKOCTH 9 1 bubmnorexa IIOK
|| https://m.edsoo.ru/7f41al2c
5 ||[IpaBuIbHBIE MHOTOYTONBHUKH. [ THHa 8 bu6munorexa [IOK
OKPYKHOCTH M IUIOMIAAb Kpyra. https://m.edsoo.ru/7f41al2c
| Breruncnenue miomanein
6 ||IBMIKEHHS IUIOCKOCTH 6 bubmoreka [JOK
| https://m.edsoo.ru/7f41al2c
7 ||[ToBTOpenue, 0600mICHNE, 7 2 bubmmoreka [JOK
| ||cucremaTuzanms sHanui https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
[MPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHUEYYEBHOI'O KYPCA «BEPOATHOCTb "

CT

ATUCTUKA»
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8 KVIACC

No HaumenoBanue KonunuecTBo yacos DneKkTpoHHbIE (IUPPOBHIEC)
/T paszesoB U TEM Beero|[Kontponshsre|[Ipaxtiieckue 00pa3zoBaTebHBIC PECYPCHI
[pOrpamMMBI PaboTEI PaboTEI
1 |[lToBTOpeHue Kypca 7 4 bubmuoreka [JOK
KJacca https://m.edsoo.ru/7f417fth2
?2 ||OmmcarenbHas 4 bubnaunorexa [JOK
cratuctuka. PaccenBanue https://m.edsoo.ru/7f417fh2
JIAHHBIX
3 ||MHoxecrtBa 4 bubnaunorexa [JOK
https://m.edsoo.ru/7f417th2
4 ||BepoATHOCTH CITydaifHOTO 6 1 bubanorexa [JOK
COOBITHS https://m.edsoo.ru/7f417th2
5 ||Benmenue B Teopuro 4 bubanorexa [JOK
rpadoB https://m.edsoo.ru/7f417th2
6 ||CioyuaitHbie cOObITHS 8 bubanorexa [JOK
https://m.edsoo.ru/7f417fh2
7 ||O0o6menme, 4 2 bubnnoreka IIOK
CHCTEMATHU3ALMS 3HAHUI https://m.edsoo.ru/7f417fh2
OBILEE KOJIMYECTBO 34 2 1
YACOB IIO TTPOT'PAMME
9 KJIACC
Ne |HanmenoBaHue pa3zienoB U KonuyecTBo yacos | DIIEKTPOHHBIE
n/m TEM MpOrpaMMel Bceero||[KonTponbHbie| [IpakTuueckue (mgposbie)
paBoTHI paGoTHI oOpa3oBaresbHble
pecypcehl
1 ||TIoBTOpenue kypca 8 kacca 4 bubmorexa LIOK
https://m.edsoo0.ru/7f41a302
2 ||[DnmeMeHTbl KOMOMHATOPUKH 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
3 |[['eomeTrpuueckas BEpOSATHOCTh 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
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qaCoB ‘

Ne |HaumenoBaHue pa3zenoB U Kosmmuectso ONEeKTPOHHBIE
n/n TEM IpOrpaMMel Beero|Kontponbubie| [IpakTrueckue (dposbie)
paGoTsI paGoTHI 00pa3zoBaTesbHbIC
pecypcnl

4 ||[Mcubitanus bepHymniau 6 1 bu6mmnorexa LIOK
https://m.edsoo0.ru/7f41a302

5 ||Cnyuaitnas BennunHa 6 Bu6mmoreka IIOK
https://m.edsoo.ru/7f41a302

6 |/O6o0eHne, KOHTPOJIb 10 1 Bu6mmoreka IIOK
https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO HACOB 34 1 2

10 ITPOTPAMME
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