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1. IlosgcHuTenbHAs 3aIHCKA.

Kareropust obyuatomxcs ¢ 3IIP — HamOonee MHOTrOYHCICHHAas Tpylmna Cpeau
obyuaroruxcst ¢ OB3, xapakTepusyromniascs KpalHel HEOJTHOPOIHOCTBIO COCTaBa, KOTOpas
00yCJIOBJI€HAa 3HAYUTEIBHBIM PAa3HOOOPAa3HEM 3THUOJIOTHYECKUX (DAKTOPOB, MOPOMKIAIOLIMX
JTaHHBIA BUJ TICUXWYECKOTO TU30HTOTEHE3a, YTO O0YCJIOBIMBAET 3HAYUTENbHBIN IHanazoH
BBIPA)KCHHOCTU HAPYILLICHUM.

KoMruiekc 6M0COIMOKyIbTYPHBIX (PAKTOPOB, BHI3BABIINX Yy O0YYAIOIIETOCS 3aACPIKKY
NCUXWYECKOTO  Pa3BUTHA, BKIIOYAIOMMKA  (QYHKIMOHAIBHYIO W/HIA  OPraHUYECKYIO
HEJOCTaTOYHOCTh LIEHTPAJbHON HEPBHOM CHCTEMbI, U OTCYTCTBHE WJIM HEIOCTATOYHOCTh
CHelHalIM3UpPOBAaHHON MOMOIIM Ha YPOBHE HayalbHOIrO 001Iero oOpa3oBaHHs NPUBOIAT B
psze ciydyaeB K 0COOOH BBIPAKEHHOCTH M CTOMKOCTH JAHHOTO HAPYIICHHS Pa3BUTHS, 4TO
orpezensieT He0OXOAUMOCTh OOecreyeHHs CleluaIbHBIX 00pa30BaTeNbHBIX YCIOBUH NpU
00y4YeHMH TaKMX 00y4aroIUXCcs HA YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl.

O6yuarommecs: ¢ 3[IP HyxaaloTcs B IPOJOHTHPOBAHHON KOPPEKIIMOHHOW paboTe,
HANpaBICHHOW Ha pa3BUTHE HABBIKOB, HEOOXOAMMBIX JUIsI (OPMHPOBAHUS YUEOHBIX W
COLIMAJIbHBIX KOMIETEHLIUN, IPEOA0ICHHE UITH OcabiaeHe HapyIlIeHu B ICUX0(U3MUECKOM
U COLIMATIbHO-TMYHOCTHOM Pa3BUTHH.

Jlaxxe pu ycIIOBUM TOJTYYEHHS CHEIMATIM3UPOBAHHON TOMOIIH B MEPHO]] 0O0y4eHUs B
HavajibHOM mikone, oOywarommuecs ¢ 3IIP, kak mnpaBuio, NPOTOJIKAIOT HCIBITHIBAT
oTpesiefieHHbIe 3aTPyIHEHUs B y4eOHOH NesATeNIbHOCTH, O00YCIOBIEHHBIE Ie(DUIUTAPHBIMU
MO3HABATEIBHBIMH CIIOCOOHOCTSMH, CHEIM(PUUECKIMH HEJOCTATKaAMH TICUXO0JIOTHYECKOTO U
pPEUEeBOro pa3BUTHS, HAPYUICHUSIMU PETYJISLUN MMOBEACHUS U AESTeNbHOCTH, TOHUKEHHBIM
YpOBHEM YMCTBEHHOH pabOTOCTIOCOOHOCTH U MPOJYKTUBHOCTH.

Pabouast mporpamma 1o mareMaTuke Ajsi 00y4JarouIuxcst ¢ 3aJepKKOH MCUXUYECKOTO
pa3BUTHS  Ha YPOBHE OCHOBHOTO o0OImIero oOpa3oBaHMs IIOATOTOBIEHA Ha OCHOBE
@denepallbHOTO TOCYJAPCTBEHHOTO OOpPa30BaTEeNbHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3zoBaHMs, AJAaNTHPOBAHHOM OCHOBHOM 00pa3oBaTeIbHOH MPOTPaMMbl  OCHOBHOTO
oOmero oOpa3oBaHUs OOYYAIOIMIUXCS C 3a7CP)KKOM TCHUXWYECKOTO pa3BUTHS , Pabodeit
IporpamMMbl OCHOBHOTO oOIIero oOpa3zoBaHusi 1mo mpenMmetry «Maremarukay, I[Iporpammsl
BOCIIUTAHMUS, C YYETOM paCIpeleleHHbIX IO KJaccaM IpOoBepseMbIX TpeOoBaHUM K
pe3ylbTataM OCBOCHHMS ~AJAaNTUPOBAaHHON OCHOBHOH  00pa3oBaTeNbHONW  IPOTPaMMBI
OCHOBHOTO 00IIIero 00pa3oBaHMs OOYYAIOMIMXCS C 3aJCPIKKON MCUXUYECKOro pa3BuUTHA. B
paboueii mporpamMme ydTeHbI WACHU U MOJOKeHHS KoHLENuu pa3BUTHS MaTeMaTHYECKOTO
oOpazoBanus B Poccuiickoit deneparum.

O0mas xapakTepucTKa y4eOHOro npeamera «MaremaTuka

VYueOHblit mpeamer «MaTeMaTHKa) BXOJUT B MPEIMETHYIO 00acTh «MaremaTuka u
uHpopmatruka». OH crOCOOCTBYET PAa3BUTHUIO BBIYUCIUTEIBHOW KYIBTYphl U JIOTUYECKOTO
MBILUICHUS], (OPMUPOBAHUIO YMEHUS TOJIb30BAaThCA ANTOPUTMAMH, a TaKKe MPHOOPETCHUIO
MPAaKTUYECKUX HAaBBIKOB, HEOOXOIWMBIX B TMOBCEIHEBHOW >XWM3HHM oOydarommxcs ¢ 3I1P.
VY4ueOHbIII  mpeAMET — pa3BUBAaeT  MBIIUICHHE,  IPOCTPAHCTBEHHOE  BOOOpakeHUeE,
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, YMEHHUS BOCIHPHUHHMATh U KPUTUYECKU AaHAIU3UPOBATH
MH(OPMALIUIO, IPEICTABICHHYIO B PAa3IHYHBIX (opMax.

OOyuyenue Maremaruke Ma€T BO3MOXKHOCTh pa3BuBarh y oOydarommuxcs ¢ 3I1P
TOYHYIO, PallMOHAIBHYIO U MH()OPMATUBHYIO peub, yMEHUE OTOMpaTh HauboIee MOAXOISIINe
S3BIKOBBIE, CHMBOJIHMYECKHE, TpaduyecKue CpeacTBa I BBIPAKEHUS CYXKICHUH U
HaIVISIIHOTO UX IPEACTAaBICHUS.

HeoOXoaumMbpIM KOMIIOHEHTOM OOIIE€H KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU
ABJIsieTCS O0IIee 3HAKOMCTBO C METOJaMU TO3HAHUS JIEHCTBUTENBHOCTH, MPEICTaBICHHE O



IIpeaIMeTe M METOAAaX MAaTreMaTWKH, MX OTIMYMN OT METOJOB JPYI'MX €CTECTBEHHBIX U
I'YMaHUTapHBIX HayK, 00 0COOEHHOCTSIX NPUMEHEHUs MaTeMaTHKHU sl pEIICHHs] HAyuHBIX U
NPUKIAJHBIX 3a1ad. TakuMm oOpa3oMm, mMaremMarudeckoe oOpa3oBaHHME BHOCHUT CBOM BKIaa B
dhopmupoBaHue 001IEH KyJIbTYphI YETIOBEKA.

W3yuenne MareMaTuky TakXKe CIOCOOCTBYET 3CTETMUECKOMY BOCIIMTAHUIO YEJIOBEKa,
MIOHMMAHHUIO KpacoTbl M H3SIIECTBA MAaT€MaTHYECKUX PACCY)KIEHUH, BOCIPHUATHIO
reoMeTpuyecKux (popm, yCBOCHHUIO 1€ CUMMETPUH.

[TporpammMa oTpakaeT coiepxaHue oOyudeHHs npeaMmery «MaremaTHKa» ¢ y4yeToM
0coObIx oOpa3oBaTenbHBIX TNOTpeOHOCTeH oOyuaromuxcs ¢ 3[IP. Onanenue y4eOHBIM
npeaMeToM «MaTteMaTukay IpeACTaBIAeT ONPEACICHHYIO CI0KHOCTh A ydamuxcs ¢ 311P.
VY obyuaromuxcs ¢ 3I1P Hanbosnee BoIpaXKeHbl OTCTaBaHUS B Pa3BUTUHU CIIOBECHO-JTOIMYECKHX
(GbopM MBIIIIEHUS, TIOITOMY a0CTPAKTHBIE U OTBJICYEHHBIE KATETOPUH UM TPYIHOJOCTYIIHBI.
B Toxxe Bpems npu crienualbHOM OO0Y4eHUH 00y4aroIluecss MOTYT BBIMOJHSATH 3a/aHUs 1O
anroputMy. OHM BOCIPHMMYHUBBEI K IIOMOILIM, MOTYT BBIIIOJHUTBH IEPEHOC HA aHAJIOTMYHOE
3aJJaHMe YCBOEHHOIO criocoba pemieHus. CHIDKEHHE Pa3BUTUS MBICIUTEIbHBIX ONEpafii v
3aMEJIJIECHHOE CTAaHOBJIEHHUE JIOTUYECKUX JEHCTBUHM MPHUBOIAAT K  HEIOCTAaTOYHOH
OCMBICJICHHOCTH COBEpIIAeMbIX y4eOHBIX JeHCTBUN. Y 00y4aromInxcs 3aTpyTHEHbI CUETHBIC
BBIYHCJICHYSI, TIPOM3BOAMMBIE B yME. B IMChMEHHBIX BBIUUCICHHUAX OHM MOTYT IIPOITYCKaTh
OJIMH W3 MPOMEKYTOUHBIX IaroB. [Ipu paboTe ¢ YNUCIOBBIMU BBIPAKEHUSIMHU, BBIYHCICHUEM
MX 3HAQYEHUs MOTYT HE YyAEp>KUBATh MPABWIBHBIA MOPSAAOK neucTBui. [lpu ympoineHuu,
npeoOpa3oBaHuy BeIpakeHU yuamuecs ¢ 3[IP He MOTYT caMOCTOSITEIbHO IPUHSATH PELICHHUE
O IMOCIJIENOBATEIbHOCTH BBIIOJHEHHAA ACUCTBUNA. KOHKPETHOCTH MBIIUICHUS OCIOXKHAET
YCBOCHUsI HAaBbIKAa pELICHUS YPABHEHUM, HEPABEHCTB, CHUCTEMBI YypaBHeHHU. Im
MaJIOJIOCTYITHO COBEpPIIECHHE OOPATUMBIX OIEpaLUid.

Huszkuii ypoBeHb pa3BUTHS JIOTUYECKUX OIEpanuii, HeJocTaTOYHas 00OOIIEHHOCTD
MBILUIEHUS 3aTPYIHAOT U3ydeHHe TeMbl «DYHKIHUN»: NPU ONpeaeneHH (QyHKIIMOHAIBHOM
3aBUCUMOCTH, TMPHU OIHUCAHUU TpapUUecKOW CHUTYyallMu, HWCHOJb3yd TI'€OMETPHUYECKHA,
anreOpandyeckuid, QyHKIMOHANBHBIN sA3bIKU. Hepenko ydaiuecs He BUIAT pa3HULBI MEKIY
o0acThio onpeaeneHust QyHKINHA U 00JIaCThIO 3HAUYCHU.

Pemenne 3amad  compsikeHO ¢ TpPYyAHOCTAMH O(OpMIIEHHS KpaTKOM 3aIucH,
MIPOBE/ICHUS aHAIM3a YCJOBHUS 3aJayH, BhIACIEHHs cymiectBeHHoro. OOyuatomuecs ¢ 3[1P
3aTPYyAHAIOTCS CIeNaTh YMO3AaK/IIOUEHHE OT OOIIero K 4YacTHOMY, HEPEIKO BbIOMpAIOT
HEpaMOHAIbHbIE CIOCOOBI PELICHHUSI, HHOTIa OTPAaHUYUBAIOTCS MAHUITYJIALUSAMU C YUCTAMH.

[Ipu u3yuenun reomerpudeckoro Marepuana odydaromuecs: ¢ 3[IP cramkuBaroTcs ¢
TPYAHOCTBIO J€JIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IIOCIEAOBATEIbHBIE PACCYXKACHHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TE€OMETPUM IPHUBOAUT K OIIMOKAM B pPELICHUU
reomMeTpuueckux 3amady. OOyuyarommecs MOTYT MOJMEHHUTHh (OPMYIy, HENPaBHIBLHO
npuMeHuTh Teopemy. K cepbe3HbIM ommMOKaM B peIIeHUM 3a/1ad MPHUBOASIT HEAOCTATOYHO
pa3BUTHIE IPOCTPAHCTBEHHBIE NPEACTABIECHUSA. VM CIIOKHO BBIIOJIHUTH YEPTEXK K YCIOBUIO,
B IMCbMEHHBIX pab0Tax OHU HE MOT'YT IPUBECTU OOBSICHEHUE K UEPTEXKY.

TOYHOCTH 3amOMUHAHMS U BOCIPOMU3BEACHUS YUEOHOTO MaTepualla CHUXKEHBI IO
IPUYMHE c1a00CTH MHECTHUYECKON JIeATENbHOCTH, CY’)KEHUsI 00beMa naMaTu. O0ydaromumces
c 3IIP tpebyercst Gosbllle BpeMEHH Ha 3aKpeIUIeHHEe MaTepHaja, akTyalln3alusi 3HaHUM 1o
OIIOpE TP BOCIIPOU3BEICHUN.

Jns mpeononeHus TpynHOCTEH B M3ydyeHHMHM ydeOHOro mnpeamera «MaTeMaTHKa»
HeoOXoauMa ajanrtainus o0beMa M XapakTepa ydyeOHOTO MaTepualia K T03HaBaTeJIbHBIM
BO3MOKHOCTSM ydamuxcs ¢ 3I1P. Crnenyet ydeOHbINH MaTepuall MPernogHOCUTh HEOOIbIINMU
HOPLMAMH, YCIOXKHSS €ro NOCTENEHHO, U3bICKUBATh CIIOCOOBI afaNTalliy TPYIHBIX 3a/1aHUil,
HEKOTOpblE TEMbI J1aBaThb KaK O3HAKOMUTENIbHBIE, MCKIIOYaTh OTHAEIbHBIE TPYAHbIE
JOKA3aTeNNbCTBA; TEOPETHYECKMM MaTepual pEKOMEHAYETCS H3ydaTb B IIpoLecce



IIPAKTUYECKON IEATEIBHOCTH TI0 PEMICHUIO 3a7a4. OpraHn4ecKoe €IMHCTBO IPAKTUYECKON U
YMCTBEHHOW NI€ATEIHHOCTH yUYalIUXCAd Ha ypOKaX MAaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIILHOMY YCBOCHHUIO OA3MCHBIX MaTEMaTHYECKUX 3HAHUA U YMEHHIA.

Heau n 3a1a4u u3yyeHus yueOHOro npeamera «MaremaTuka

[IpuoputeTHBIMU yensimu OOydeHHsI MaTeMaTHKe B 5—9 Kitaccax sSBIISIOTCS:

* QopmupoBaHHE UEHTPANBHBIX MAaTEMATUYECKUX TMOHATHH (YHUCIO, BEIUYHHA,
reoMerpudeckas (urypa, mepeMeHHas, BEpOSTHOCTb, (YHKITHS), 00€CIECUMBAIOITUX
MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHusl 00yUJarOIIXCs
¢ 311P;

* moxBeneHue oOyuaronuxcs ¢ 3P Ha AOCTymHOM ISl HUX YpOBHE K OCO3HAHHUIO
B3aUMOCBA3M MaTEMaTHKN U OKPYKAOIIEro MUPa, MIOHUMAHUE MaT€MAaTUKHU KaK 4acTH
00IIe# KyIbTYphl 4YeTIOBEUECTBA;

" pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPUYECKUX CMOcOOHOCTEH oOyuatomuxcsi ¢ 3IIP,
MO3HABATEIbHOM  aKTUBHOCTHU,  HCCIEAOBATEIbCKUX  YMEHHH,  KPUTHYHOCTH
MBIIUIECHUS, UHTEpECa K U3yYEHNUIO MaTeMAaTUKH;

* QopmupoBanue  (QYHKIIMOHAILHOW  MaTeMaTHYECKOH  TPAMOTHOCTH:  YMEHHS
pacrno3HaBarh HPOSBICHUS MaTeMaTHYeCKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B peajbHBIX XU3HEHHBIX CUTYallUSX U MPU M3YYCHHUH APYTUX y4EOHBIX MPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (opMyaupoBaTh WX Ha S3bIKE
MaTeMaTMKd W CO37aBaThb MareMaTUYeCKUe MO, MPUMEHITh OCBOCHHBIM
MaTeMaTHYeCKUH anmapar Juisl pPELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIPETUPOBATH U OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

JlocTuxkeHue 3Tux 1esei odecrneynBaeTcsl pelIeHHEM CIeIYIONX 3a0ay.:

* QopmupoBare y oOyuatomuxcs ¢ 3I[IP  HaBeikm  y4eOHO-IIO3HABATEIBLHOM
JeSTEIbHOCTH: TUIAaHUPOBAaHKUE paOOThI, MOUCK PallMOHATIBHBIX IyTEH €€ BBIIOIHEHMS,
OCYILIECTBIIEHUS] CAMOKOHTPOJIS;

® crnocoOCTBOBaTh  MHTEIUIEKTyalbHOMY  pa3BUTHIO,  (OPMHUpPOBaTh  KadyecTBa,
HEOOXOJMMBbIC YENIOBEKY JUIsl TOJHOIEHHOW >XH3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTE€MATUYECKON JEATENbHOCTU: SICHOCTU W TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX TPEACTABICHUIN, CIOCOOHOCTH K TIPEOIOJICHUIO
TPYAHOCTEM;

* QopmupoBaTh KIOUEBHIC KOMIETCHIIMH YyYalllUXCs B paMKaxX MpPEIMETHOW 00IacTw
«Maremaruka u HHGOpMaTHUKa»;

" pa3BHBATh MOHATHIHOE MbIUIeHUsT oOy4aroruxcs ¢ 3I1P;

" OCYHIECTBIISITh KOPPEKIHMIO IO03HABAaTEIbHBIX TpoleccoB oOydarommuxcs ¢ 3I1P,
HEOOXOJMMBIX JIJIS1 OCBOSHHS IPOTPaMMHOTO MaTepuaa 1o yaeOHOMY IpeIMETy;

" [peaycMaTpuBaThb BO3MOXKHOCTh KOMIIEHCAIIMM OOpa30BaTeNIbHbIX Je(UIUTOB B
OCBOCHHMH TPEIIIECTBYIONIETO MPOrpaMMHOr0 Marepuana y oOydarommxcs ¢ 3[1P u
HEJOCTAaTKOB B UX MaTeMaTHu4e€CKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC YUALTUXCS K IPEIMETY;

* BBIABJATH M PAa3BUBATh MaTeMaTH4YE€CKHE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHbBIE JIMHUM COAEpKaHUA Kypca Maremaruku B 5-9 kinaccax: «Yucna u
BBIYUCIICHHS», «Anredpay («AnreOpandeckue BhIpAKEHU», «YpPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny», «leomerpusi» («l'eomerpuyeckue QGuUrypsl U UX CBOHCTBa», «M3mepeHue
TeOMETPUYECKUX BEIHUUH»), «BeposTHOCTh M cTaTucTHKa». JlaHHBIE JTUHUU PAa3BUBAIOTCS
napayieNbHO, KaKIasi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBUCHMO OJTHA
OT JApYyro, a B TECHOM KOHTakTe M B3amMoneucTtBuu. Kpome 3TOro, mx oObBEAUHSET
JIOTUYECKasi COCTABJISIONIAs, TPAJAUIIMOHHO MPUCYIAs MaTeMaTHUKE W MPOHU3BIBAIOLIAsl BCE
MaTeMaTH4eCKUue Kypchl U conepskarenbHble JuHuu. CdopmynupoBanHoe B denepaibHOM



rOCyIapCTBEHHOM  00pa3oBaTelbHOM CTaHIApPTe OCHOBHOTO  00mero  oOpa3oBaHUS
TpeObOBaHUE «yMETh ONEPUPOBATH TMOHATUSMHU: ONpPEIEIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHUE PACIIO3HABAaTh HCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, MPUBOIUTH
IpUMepbl M KOHTPIPHUMEPHL, CTPOMUTH BBICKA3bIBAHHWA M OTPHUIAHMS BbICKa3bIBAHUI
OTHOCHTCSI KO BCEM KypcaMm, a pOpMHUPOBaHHE JIOTHIECKUX YMEHHM pacrpenenseTcs o BceM
rogam o0y4deHus Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
[TpumepHoO#t pabodeil mporpaMMBbl, pactipeeIEHHBIM 110 To1aM 00y4YeHHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMITMAILHBIM BOMPOCAM OOydarouIuecs
oOpalainuch HEOAHOKPATHO, YTOObI OBJIaJICHHE MareMaTH4YeCKUMHU MOHATUSAMU U HaBbIKAMHU
OCYILECTBIIAJIOCH  MOCJIEAOBATEIbHO M IOCTYNAaTeNbHO, C COOJIIOACHHUEM TPUHIIMIIA
MIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYAIUCh B OOIIYI0 CHUCTEMY MaTeMaTHUYeCKHUX
npezacrapieHuit oOywaronuxcsi ¢ 3P, pacmmpsas u yryonss e€, oOpa3ys MpouHbIE
MHOKECTBEHHbIe CBsizu. OOmume 1enu wu3ydyeHus ydyeOHoro mnpeamera «Maremarukay
npezcTasiensl B [IpuMepHoit paboueit mporpaMmme 0CHOBHOTO 00IIero 00pa3oBaHHUs.

OcobenHocTH 0TOOPA M aJaNTALMM Y4eOHOT0 MaTepuaJa 1o MaTeMaTHKe

OO0yuenue yueOHOMY npeaMeTy «MaremaTukay CTPOUTCS Ha CO3JaHUMHM ONTHMAJIbHbBIX
YCIOBHM JUIi yCBOGHMS MpOrpaMMHOro Marepuana oOyuatommmucs c 3IIP. bombimoe
BHUMaHUE YAENsAeTCsl OTOOpY Y4yeOHOro Marepuaja B COOTBETCTBHUM C IIPUHIMIIOM
JOCTYITHOCTHU MPH COXpAaHEHUH 00Iero 6a30BOro ypoBHs, KOTOPBINA JOIKEH 1O COACPIKAHUIO
1 00beMy OBITh aanTHPOBAHHBIM ISl oOydaronuxcs ¢ 3[IP B cCOOTBETCTBUU C UX OCOOBIMHU
oOpa3oBarenbHbBIMH ~ TOTpeOHOCTAMU. CremyeT OOJNIErYUTh  OBJIAZCHUE MaTepHalOM
obOyuatrommmucs ¢ 3[IP mocpencTtBoM ero aeTanbHOTO OOBSACHEHHS C CHUCTEMATHYECKUM
IIOBTOPOM, MHOTOKPaTHOH TPEHUPOBKM B TNPUMEHEHUM 3HAHUN, HCIOJB3Ysl IPHUEMBI
aKTyaJlu3aiuu (BU3yasibHasi oropa, mamsTka).

[IpumepHas nporpamMma NpeAyCMaTpuBaeT BHECEHUE HEKOTOPBIX H3MEHEHHUI:
YMEHBIIEHHE 00bEMa TEOPETUYECKHX CBEJCHHMH, BBIHECEHHE OTAEIbHBIX TEM WM ILIEJIBbIX
pasziesnoB B MaTepualbl st 0030pHOTO, 03HAKOMUTEIIBHOTO U3yUECHUSI.

N3menenus nporpamMmsel B 7-9 kiaccax

Anzeopa

B  03HaKOMHTEIBHOM IUIaHE PEKOMEHAYETCS HW3y4aTb CICAYIOIIUE  TEMBIL:
«ppaunonanbHble yncna. JelcTBuTenbHbIE Yncia», «CpaBHEHUE NEMCTBUTEIBHBIX YHCED,
apupMeTHYeCKre NeHCTBUA C IeHCTBUTENBHBIMU YucIaMny, «HaxoxaeHue npuOImKeHHbIX
3HA4YEHUM KBaJpaTHOro KopHsm», «Teopema Buera», «PemeHus ypaBHEHUH TpeTbe U

4eTBEPTOI CTEIEHeH pa3IoKeHHeM Ha MHOXHTeIn», «DyHKIMS y =VX U ee rpadux»,
«[TorpemtHOCT ¥ TOYHOCTH MpPUONMKEHUSA», «HeTHble U HedeTHble QYHKIHUNY», «DYyHKIHA
y=x"», «DyHKIHs y= ax’, ee rpaduk u cBoiictsa. ['padukn GyHKIHiA y= ax” + n u y=a(x-m)’,
«YpaBHEHHE C JBYMS TMEPEMEHHBIMH M ero rpaduky», «'paduueckuii crmocod pemeHus
CHCTEMBl YypaBHEHHil», «/300paxkeHne WICHOB apu(METHUYECKOW M TEeOMETPHYECKOU
MPOTrpeccuil TOUKaMu Ha KOOPJAMHATHOM MIIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIIMAIbHBINA POCT.
CnoskHbI€ IPOLIEHTHIY.

Cnenyer yMEHBIIMTH KOJMYECTBO YacoOB Ha u3ydeHue TeM: «DopMylIb»,
«JloKa3aTenbCcTBO TOXKIECTBY, «JIMHEHOE ypaBHEHHE C BYMs HEU3BECTHBIMUY», «I padux
JUHEWHOrO0 YypaBHEHMs C JABYMs IepeMeHHbIMH», «['paduueckoe pelieHHe IMHEHHBIX
YpaBHEHHI U CHCTEM JIMHEWHBIX ypaBHEHUI», «CBOICTBA KBaApaTUIHON (DYHKIIHMY.

BeicBo6oaMBIINECS Yachl PEKOMEHIYETCSl MCIIOJIb30BaTh: AJIS JIydlleld ImpopaboTKu
Hanboyiee BaXXKHBIX TeM Kypca: «PemeHue ypaBHeHMI», «PelieHne cUCTEM ypaBHEHMID»,
«CoBMecTHBIE JedcTBHS ¢ JApoOsimu», «lIpuMeHeHHME CBOWCTB apuU(METHUECKOTO



KBaJpaTHOIO KOPHS»; Ha TOBTOPEHHE, pELICHHE 3ajad, MpeoOpa3oBaHHE BbIpAXEHUH, a
TaK)Ke Ha 3aKPEIUICHNE U3YYEHHOT0 MaTepHaa.

T'eomempuas

Cnenyer OCHOBHOE BHUMAaHHE YIEIWTh IPAKTHUYECKOM HAIPaBIECHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HanOOJee CIOXKHBIM Ui BOCIPUATHS TeopeTHyeckuii Matepuan. Ha
ypoKax TEOMETpUH HEOOXOAMMO MAaKCHMAaJbHO MCIIOJIBb30BaTh HAIJISIIHBIE CPEJCTBA
o0y4eHus, O0IbIIe MPOBOAUTH MPAKTUUECKUX paboT ¢ yyalmuMmucs, pemars 3a1aud. CTpouTh
peleHue 3aa4 Ipu MOCTOSHHOM OOPAIEHNH K HAIAJHOCTH — PUCYHKAM M YePTEKaM.

O3HakOMHUTENBHO JaThb TeMbl: «TeopeMbl M  [0Ka3aTeNnbCTBO. AKCHOMBIY,
«Jloka3aTenbCTBO OT IPOTUBHOTO», «CyIeCTBOBAaHUE U €AUHCTBEHHOCTD NEPIEHINKYIISIPA K
npsaMoin», «Merox TeoMeTpudecKux Mecr», «Merox yaBoeHuss Menuass», «Teopema
Qayeca ¥ TeopemMa O MPONOPLHOHAIBHBIX OTpe3Kax», «lleHTp Macc TpeyroybHHKay,
«M3MeHeHne TpUTOHOMETpUYEeCKHX (YHKUMN TpH BO3pacTaHuM yriaa», «Dopmynsl s
pagMyCcOB BIMCAHHBIX M OIMCAaHHBIX OKPY)KHOCTEH TPAaBUIBHBIX MHOTOYIOJIBHUKOBY,
«YpaBHEHHE NpsAMOil», «/IBmxeHue», «CBoiicTBa nBUkeHUs», «Teopema o mpousBeneHUN
OTPE3KOB XOpA, TEOpPEMBI O IPOU3BEACHHM OTPE3KOB CEKYIIMX, TeOpeMa O KBaapaTe
KacaTeJIbHOW.

Crenyer yMEHbIIUTh KOJIMYECTBO YACOB HA M3ydeHHE TeM: «CHMMeTpUYHbIE (QUTYPBI.
OcHOBHbBIE CBOWCTBAa OCEBOW cuMMeTpum», «lleHTtpanbHas cummerpus», «llapannenbHbii
nepeHocy, «lloBopor», «lIpeobpaszoBanue momobus. IlogoOue  COOTBETCTBEHHBIX
2JIEMEHTOBY», «OCHOBHBIE 33Jjaul HAa IIOCTPOCHHUE C IIOMOIIbIO LIUPKYJISA M JHMHEUKU»,
«JlexapToBBI KOOPAMHATHI HA IIIOCKOCTHY, «Pelenue TpeyroabHuKoBy, «[lonobue gurypy.

BricBOOOMBINIMECS YaCchl HCIIONB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsa3u ¢ Tem, 4YTO MAaHHBIA KypC BBI3BIBACT HAUOOJBIINE CIOXXHOCTU IS
oOyuaroruxcs ¢ 3[1P, cBs3aHHBIE CO CHUYKEHHBIM YPOBHEM Pa3BUTHS CJIOBECHO-JIOTUYECKOTO
MBILUICHHUS, €r0 M3y4YeHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YpPOBHE M JIOCTYIIHOM JUIS
Y4E€HUKOB Marepuasie. OCHOBHOE€ BHHMMAHME CICAYET YICIHUTh pa3lenaM, CBA3aHHBIMH C
IIOBTOPEHUEM IPOMICHHOIO MaTEpHalla, YBEJIUYUTh KOJIMYECTBO YIPAKHEHUM U 3aJaHUM,
CBSI3aHHBIX C IIPAKTUYECKOH 1€ATENbHOCThIO O0YYarOIUXCS.

Heo6xoanMo nepecMOTpeTh cojiepikaHie TEOPETUYECKOro MaTepHalia U XapakTep ero
U3JIOKECHUA: TEOPETUYECKHM MaTepual IPENoJHOCUTh B IIPOLECCE pEHICHHA 3aJad U
BBITIOJIHEHUS 3aJ]aHUN  HATJISAHO-TIPAKTMYECKOTO XapakTepa; He TpeOoBaTh BBHIBOJA U
3alIOMMHAHUS CI0XKHBIX (OPMYJI, pEIIeHUs] HECTAHJAPTHBIX, TPYIOEMKHX 3aaHuil. Psaa Tem
CJIeyeT U3y4arb B O3HAKOMUTEIILHOM IUIaHE.

Buabl pesitesibHOCcTH  oO0yuarommxcss ¢ 3IIP, oOycioBieHHble 0c00bIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMHM U 00ecreYHBaIHe OCMBICJIEHHOE OCBOEHHE
coJep:xkaHuM o0pa3oBaHus Mo npeamery «MaremaTuka

Coneprkanue BUIOB AesTeabHOCTH oOydatomuxcs ¢ 3[1P onpenensercs ux ocoObMu
oOpazoBaTenbHbIMU MTOTpeOHOCTAIMH. [ToMuMo mmpoko ucnoabzyeMeix B OOIT OO0 obmmx
JUIsT BCeX OOYYarOIIMXCS BHUAOB JEATEIBHOCTH CJEAYeT YCWINTh BHUIBI JEATEILHOCTH
crenu(puIHbIe U JaHHOW KaTeropuu AETel, 00eCIeuuBaIONMe OCMBICICHHOE OCBOCHUE
coJiepkaHusl 00pa30BaHUS O MPEIMETY: YCHICHHE TPEIMETHO-TIPAKTHYECKON JIeATETLHOCTH
C AKTUBU3ALIMEH CEHCOPHBIX CHCTEM; YEpPEJOBAaHUE BUJOB JCATEIBHOCTH, 3aJCHCTBYIOIINX
pa3IMYHbIE CEHCOPHBIE CHCTEMBI, OCBOEGHHE MaTepuajga C OINOpPOM Ha aJrOpHUTM;
«TOUIArOBOCTh» B M3YYEHUM MarTepuasna; HCIOIb30BAHME JOIMOJHHUTEIBHOW BU3YyaJIbHOU
OTOpPHI (CXEMBbI, MIA0JIOHBI, OMOPHBIE TAOIUIIEI); PEYCBOM OTUET O MPOIECCE M PE3yJIbTaTe
NEeSATENbHOCTH, BBHITIOJHEHHE CICHHUATBHBIX 3aJaHul, 00eCHeUYnBAIONINX KOPPEKIIHIO
perymsiuy yaeOHO-TI03HABATeIbHON ACATEIFHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.



s o6yqaromuxcs ¢ 3I1P cymiecTBeHHBIM SBJISIOTCS TPUEMBI pAOOTHI C IEKCUYECKUM
MaTepuagoM 1o npeamery. [IpoBoauTcs cneunanbHas paOoTa 1O BBEAECHUIO B AKTHUBHBIN
CJIOBaph 00YYaIOMIUXCSI COOTBETCTBYIOIIEH TEPMUHOJOTHH. M3ydaemble TEpMUHBI BBOAATCS
Ha IOJINCEHCOPHOM OCHOBE, 00s3aTellbHA BM3yallbHas MOJJEP)KKA, aJrOpUTMBbI paboTHI ¢
OIIPEJIEIICHUEM, OIIOPHBIE CXEMBI IS aKTyaJu3aluy TEPMHUHOJIOTUN.

Mecto yyedHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBercTBUU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero obpa3zoBanus y4eOHBIN npeamer «MareMaTHKa» BXOAHUT B MPEIMETHYIO
obnacte «MaremaTtrka U MHGOPMATHKa» U SBIACTCS 00S3aTeNbHBIM I U3ydeHus. B 5-9
KJlaccax y4eOHbIN mpeaMeT «MareMaTukay TPaJUIMOHHO M3y4aeTcsl B paMKaxX CIEIYIOIIUX
y4eOHBIX KypcOB: B 5-6 kilaccax — Kypca «MaTtematukay, B 7-9 kimaccax — KypcoB «Anredpar»
(BKJItOYAsE 3JIEMEHThI CTATUCTUKU M TEOpUU BeposiTHocTei) u «['eomerpusi». Hacroseit
MIPOrpaMMOi BBOJUTCSI CAMOCTOSATEIbHBIN yUeOHBIN Kypc «BeposSTHOCTh M CTATHCTHKAY.

Hacrosimelt mporpamMMoil mpemycmarpuBaeTcsi BbIICNIEHHE B Y4eOHOM IUIaHE Ha
M3y4eHHnEe MaTeMaTuKu (anredpa, reoMeTpusi, BEPOATHOCTh U CTAaTUCTHKA ) B 7-9 Kiaccax 6
y4eOHBIX 9acOB B HEJICTIO B TEYCHHE KAXKIOT0 ToJja 00yYeHUS.



2.Coaep:xanue yueOHOI0 npeameTa.

AJITEBPA
7 KJIIACC

Yucna u evluucienus

PanuoHaJiLbHBIE YHCJIA

JpoOu OOBIKHOBEHHBIE M JCCATHYHBIC, TTEPEX0]] OT OJHON (HOPMBI 3amucu apoder K
npyroii. IloHsiTHEe panMOHANBHOTO 4YHUCHA, 3alUCh, CpPaBHEHHUE, YIOPSIOYMBAHUE
paloHaIbHBIX yKcell. ApupMeTHueckre ASHCTBHs ¢ palMOHAIbHBIMU YKciIaMH. PerieHue
3a/1a4 U3 peabHON MPAKTUKHU HA YacTH, HA APOOH.

Crenenb ¢ HaTypaJbHBIM MOKa3aTeIeM: onpeaeeHre, IpeoOpa3oBaHue BbIPAKEHUH Ha
OCHOBE OTPEJIEIICHHS, 3aUCh OOIBIINX YUCE.

[TpoueHThl, 3amuch MPOLEHTOB B BHUAE ApoOU U OpoOM B BUIE MNPOIEHTOB. Tpu
OCHOBHBI€ 33/1a4M HA MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEATbHOMN MPAKTUKH.

[IpuMmeHeHre TNPU3HAKOB JEIMMOCTH, Pa3ioKEHHWE Ha MHOXXHUTEIH HaTypaJbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAsI MPOTIOPLMOHATBHOCTH.

Anzedbpauueckue evipasrcenus

[lepeMeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. [lomycTrMBbIe 3HAYEHU S
nepeMeHHbIX. lIpencTaBieHrne 3aBUCMMOCTH MEXKIY BEIMYMHAMU B BUAC (OPMYIIBL
Brruncnenus no gopmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXXICCTBEHHO pAaBHBIC BBIPAKEHMUS,
npaBujia mpeoOpa3oBaHusl CyMM M MPOU3BEACHUMN, MTPaBUila PaCKPBITUS CKOOOK U MPUBEACHUS
MOJTIOOHBIX CIaraeMbIX.

CBolCTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

Opnounensl W MHOrowieHbl. CreneHb MHorowieHa. CrokeHHe, BbIYUTAHUE,
YMHOXKEHUE MHOTro4wiIeHOB. DOpMyIbl COKpAIIEHHOIO YMHOXEHHS: KBaJIpaT CYMMBI H
KBagpar paszHoctu. Dopmyna pa3sHOCTH KBagpaToB. PasjoxkeHWe MHOTOWIEHOB Ha
MHOKUTEH.

Ypasnuenusn

VYpaBHeHHe, KOpEHb  ypaBHEHMs, TMpaBuUia MpeoOpa3oBaHUs  ypaBHEHMS,
PAaBHOCUJILHOCTb YPaBHEHU.

JIuHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO0 KOPHEW JTMHEWHOTO ypaBHEHMS,
pelieHne NUHEWHbIX ypaBHeHui. CocTaBlieHHE ypaBHEHHUI MO YCIOBMIO 3ajaudd. PemieHue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YPaBHEHUI.

Jluneiinoe ypagnenue ¢ Osyms nepemennvimu u e2o cpagux’. Cucrema IBYyX
JUHEWHBIX ypPaBHEHHWH C JIByMs TEpEeMEHHBIMH. PerieHue cucteMm ypaBHEHHH CriocoOom
noAcTaHOBKU. [IpuMepsl pelieHus: TEKCTOBBIX 3aa4 ¢ TOMOIIBIO CUCTEM YPaBHEHHI.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunata Touku Ha npsaMoil. YucioBele NpoMeKyTKH. PaccrosiHue Mexay nByms
TOYKaMHU KOOPJAUHATHOU MPSIMOA.

[IpsamoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opIuHATa TOUYKU Ha
KOOpIWHATHOU TIocKocTH. [Ipumeps! rpaduxos, 3amaHHbIX (Gopmynamu. Utenune rpaduxor
peaJIbHBIX 3aBUCUMOCTEN.

[Tonsatue ¢ynkmmu. ['padux dyaxmum. CpoiictBa ¢GyHkuuii. Jluneinas (yskmus, eé
rpaduk. I'papux ¢ynkuum y = kx + b. Ipaguueckoe pewenue nuneinvix ypasHeHuu u
cucmem JTUHEUHbIX YPAGHEeHULL.




8 KUIACC

Yucna u eviuucnenun

KBanparusiii kopeHb u3 uucna. [lonamue o6 uppayuounaivHom uucie. [lecamuunvie
npubaudceHUus uppayuonatvhsix yucen. CpolicTBa apuMETHUECKUX KBAJpPaTHBIX KOpPHEH U
UX TpPUMEHEHHE K MpeoOpa3oBaHUIO YHUCIOBBIX  BBIPAXEHUH W BBIUYMCICHUSIM.
JleticmeumenvHble wucia.

CreneHs ¢ 1ienbIM IT0Ka3ateaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YHCIa.

Anzeopauueckue evipasricenusn

KBanpaThslii TpEXUiIeH; pa3iioKEeHNE KBaIpaTHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anreOpawdeckoit npobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHUE, JeNieHHe aireOpandeckux IpoOei. PannoHanabHble BBIpaXKEHUS H
WX TIpeoOpa3oBaHue.

Ypaenuenusn u nepagencmea

KBanmparHoe ypaBHeHue, (popMylia KOpHEH KBaIpaTHOTO ypaBHEHMA. Teopema Buema.
Pemenne ypaBHEHWH, CBOIMIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocreifmme npoOHO-
palnMoHaIbHbIE YPABHEHUSI.

I'pauueckas unmepnpemayus ypasHenuil ¢ O08YMs HNEPEMEHHbIMU U CUCMEM
JIUHEUHbIX YPAaHeHUul ¢ 08ymMs nepemeHHuviMu. llpuMepbl pellleHuss CUCTEM HEeIMHEHHBIX
YpaBHEHUH € ABYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UucnoBble HEpaBEeHCTBA M UX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW mepemMeHHOW. CHUcTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

Dynkyuu

[Monartue ¢ynkumu. OOIaCTb ONpeAeseHUs W MHOXKECTBO 3HAUYEHUH (QyHKIMH.
CriocoOwl 3amanust GyHKITHN.

I'padux pynxmun. Yrenue cBoiictB Gpynkuuu no e€ rpaduxy. [Ipumeps rpaduxos
GyHKIUH, OTpaXKaloUINX peajbHble MPOLECCHI.

@DyHKIUY, ONHUCHIBAIOUINE NPSIMYIO U OOpaTHYIO MPOMOPLUUOHAIBHBIE 3aBUCUMOCTH,

ux rpadukn. OyHKIHH Yy = X%,y = X,y = /X, ¥ = E I'paghuueckoe pewenue ypasnenuii u

cucmem ypagHeHui.

9 KJIACC

Yucna u evluucienus

JleiicTBUTEJILHBIE YN CJIA

PanmoHanmpHble YHCIA, UPPAYUOHATbHbIE UYUCILA, KOHEUHble U OecKOHeuHble
Odecsamuunble Opodou. MHodcecmso OelicmeumenvhviX ducel; OelicmeumenbHble YUCId KaK
beckoneunvle Oecamuunvle OpobOu. B3aumHO 00HO3HAUHOE COOMBEMCMBUE MeHCOY
MHOHCECMBOM OellCMEUMENbHBIX YUCeT U KOOPOUHAMHOU NPAMOU.

CpasHnenue  OelicmeumenbHbIX — YucCel, apugmemuueckue  Oelicmeusi ¢
OelicmeumenbHblMU YUCIamu.

N3mepenusi, npudJInKeHusl, OLEHKHU

Pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, JIUTEIHHOCTh MPOIECCOB B OKPYKAKOIIEM
MUpE.

[MpubnmxEéHHOE 3HAUYCHNE BEIUYUHBI, TOYHOCTh MPUONIMIKeHHs. OKPYTrIIeHHE YHCEL.
[Ipukuaka u olieHKa pe3yJIbTaTOB BBIUYMCICHUH.

Ypasnuenusn u nepasencmea

YpaBHeHus C 0HOI NMepeMeHHOoI

10



JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepnvl peuienus ypasHeHul mpemvel u 4emseépmoni cmenene
DPA3N0ACEHUEM HA MHOICUMETU.

Pemenne npoOGHO-paIIOHAIEHBIX YPAaBHEHHIA.

Pemennie TEeKCTOBBIX 3aJja4 alNreOpandeckKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IBYMs NIEPEMEHHBIMU U €ro rpaduk. Pemenne cucteM IByX JTMHEHHBIX
YPAaBHEHUHU C IBYMs IEpPEMEHHBIMH. PellleHHe CUCTEM IBYX YpPaBHEHUMH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpou cTeneHu. [ paduueckas nHTEpIpeTaIis CUCTEMbl YpaBHEHUH
C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U MX CBOMCTBA.

PeuieHne nMuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU. Perienue cucreM JIMHEWHBIX
HEPaBEHCTB C OJHOM nepeMeHHON. KBagpaTHble HepaBeHCTBA. [ padudeckas HHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

Dynkyuu

Kanparuunas ¢ynkuus, e€ rpapuk u cBoiicta. [lapaGosna, KOOpJUHATHI BEPIIUHBI
mapadoJIbl, OCh CHMMETPHUH TTapadoJIbI.

I'padpuku GyHKIMA: v = kx, y = kx + b, y = x4
Yy =Axy = gnnx CBOICTBA.

Yucnogwvle nocnedosamenvnocmu

Omnpenesenne u cnocodbI 3aJaHUS YMCJI0BBIX M0CJIe10BaTEIbHOCTEM

[londaTe  4YKMCIOBOM  MOCIENOBATEIBHOCTH.  3aJlaHMe€  MOCJIEOBATEIbHOCTH
peKyppeHTHOU (hopmyioi U GopMysIoi #-TO WICHA.

ApudmMernyeckasi 1 reoMeTpUUYeCKasi MIPOrpeccuu

ApudmeTrnueckass u reomeTrpuyeckas nporpeccur. DopmMynbl  n-T0  4iIeHa
apu(pMETHYECKON U T€OMETPUIECKOM MPOrPECCHii, CyYMMBI IEPBBIX # YJICHOB.

Hzobpadicenue unenos apugpmemuueckou u 2eoMempuyecKol npocpeccuii. moykamu
Ha KoopOounamuou niockocmu. Jlunetnwvii u 9KkcnoweHyuanvHuitl pocm. CrodicHvle
npoyenmai.

IF'EOMETPUA
7 KIIACC

Hauanbsabie nonarus reomerpun. Touka, mpsiMast, OTpe3OK, JIyd. Yros. Buasl yrios.
BepTtukanbHeie W CcMeXHbIe yIUIbl. buccektpuca yrima. JlomaHasi, MHOTOYTOJbHHK.
[TapannenbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummempuunvie gueypsl. OcnosHvie ceoticmea ocesoli cummempuu’. TIpuMepsl
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OcHogHble nocmpoeHus ¢ NOMOWbBIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk. BeicoTa, Menuana, OuccekTpuca, X cBoiicTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHHI TPEYroJbHUKU. HepaBEeHCTBO TPEyroIbHHKA.

CpoiicTBa M mNpHU3HAKU pPaBHOOEAPEHHOTrO TpeyroidbHUKa. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MpU3HAKKU NapaJUIeNbHBIX NpsiMbIX. CymMMma YIJIOB TpPEYroJIbHHKA.
BHemHue yribl TpeyrojapHHUKa.
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[IpsimoyronbHbIi TpeyroapHUK. CBOMCTBO MeaUaHbl MPAMOYTOJIBHOTO TPEYroJIbHUKA,
IIPOBEIEHHOW K TunoTeHyse. IIpu3sHaku paBeHCTBAa MNPSMOYTOJBHBIX TPEYrOJbHUKOB.
[psMOYTONBbHBIN TPEYrONbHHK ¢ yriioM B 30°.

HepaBeHCTBa B TE€OMETPUU: HEPABEHCMEO Mpey2oibHUKA, HEPABEHCTBO O IJINHE
JIOMaHOH, Teopema 0 OoJbIeM yrie U OoJblIel CTOpOHe TpeyroibHuka. [lepnenaukymsp u
HAKJIOHHAs.

I'eomempuueckoe mecmo mouex. bUCCEKTpHCA yIila U CEPEIUHHBIN NEPICHIAUKYIIAD K
OTpE3KY KaK F€OMETPUYECKHE MECTa TOYCK.

OKpyXKHOCTb M KpyT, XOpJa M JAHWaMeTp, UX CBOWCTBa. B3anMHoe pacrosiokeHue
OKpY>KHOCTH U npsiMoii. KacarenpHas n cexymas K OKpy>KHOCTH. OKpY>KHOCTb, BIIMICAHHAS B
yroJj. BrimcanHas ¥ ONMCaHHAasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYetpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHbie ciiydau
napayuieIorpaMMoB (TPSIMOYTOIBHUK, pOMO, KBaJpaT), MX MPU3HAKH U CBOMCTBA. Tparenus,
paBHOOOKas Tpamneuus, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Memoo yosoenus meouansl. Llenmpanvhas cummempusi.

Teopema @aneca u meopema o nponopyuonanvHvix ompeskax. CpelHHE IUHUU
TPEYroJbHUKA U Tpaneuuu. L{enmp macc mpey2oavHuKa.

Ilooobue  mpeyeonvnuxos,  ko3gpguyuenm  noooous.  Ilpuswaxu  nodobus
mpeyzonvHuxos. [IpuMeneHre noqo0us MpH peIieHUH NPAKTUIECKUX 3a/1a4.

CroiicTBa TwIomaneii reomerpuueckux  puryp. Dopmynbl s TUIOHIAAM
TpeyrojbHUKa, mapauienorpamma, pomOa u Tpamnenuud. OTHOIIEHHE TUTOMIAIEH MOI0OHBIX
¢buryp.

Brruncnenue mioniaaeii TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.

Teopema ITudaropa. [Ipumenenne teopemsl [Iudaropa npu pemeHnn NpakKTHIECKUX
3a/a4.

CuHyc, KOCHHYC, TAaH[€HC OCTPOI0 YIUIa MPSIMOYTOJBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHIECKOE TOXIeCTBO. TpuroHomerpuueckue Gynkiun yriaos B 30°, 45° u 60°.

Brniucannbie ¥ IEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHON U XOPAOU. YTIIbI MEXKIY
XOpIaMu M CEKylUMMH. BriMcaHHble U ONKMCaHHbIE YETBIPEXYTOJbHUKH. B3aumHoe
pacroyioeHue IByX OKpyxkHoctei. Kacanme okpyxknHocteid. OOmme KacaTteabHbIE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrenc yrioB or 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHMUSL.

Pemienue TtpeyrosbHUKOB. TeopemMa KOCHHYCOB M TeopeMma CHHYCOB. PelieHue
IIPAKTUYECKUX 3a]a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpa3zosanue nooobus. Ilooodbue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npousgedenuu 0ompe3K08 Xopo, meopemvl O HPOU3BEOeHUU OMpPe3K08
ceKyuux, meopema o Keaopame KacamenbHol.

Bekrop, mmmHa (MOAydb) BEKTOpa, COHAIpPABIECHHBIE BEKTOPbHI, MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy HaJ
BekTOpaMu. PazioxkeHue BeEKTOpa IO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl
BekTOpa. CKalIsipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKICHUS JIJIMH U YTJIOB.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTU. YpasHenus npsamoti U OKPYXHOCTH B
KOOpJIMHATAaX, IEPECEUCHUE OKPY>KHOCTEN U MPAMBIX. MeToa KOOpANHAT U €ro IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYIOJIBHUKU. [InvHa OKpyXHOCTH. I'panycHas U paguaHHas mepa
yIJla, BBIYMCIICHHUE JUIMH AYT OKpyx)HocTel. [limomane kpyra, cekTopa, CerMeHTa.
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Heusxcenus niockocmu U 6HYmMpeHHUe cummempuu  Queyp  (nemenmapHsie
npeocmasnenus). Ilapannenvuwiii neperoc. [losopom.

BEPOATHOCTDBb U CTATUCTUKA

7 KJIACC

[IpencraBnenue AaHHBIX B BUE TaOmHll, AUarpamm, rpadukoB. 3anoJHeHUue TabuIl,
YTEHUE M TOCTPOCHHE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATBIX) M KPYroBbX). UTeHHE
rpaMKOB pealbHBIX TpoleccoB. V3BieueHne wuHboOpManMM W3 AWAarpaMM H  TaOIuIl,
WCIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OnwucarenbHasi CTAaTHUCTUKA: CpefaHee apupMeTHYecKoe, MeuaHa, pasMmax,
HauOoJblllee U HauMeHbIllee 3HaueHUsi Habopa YHMCIOBBIX NaHHBIX. [Ipumepsl ciydaiiHOI
M3MEHYHBOCTH.

Cryuatinwiti s5xcnepumenm (onvim) u ciydatinoe coovimue. Beposmnocms u wacmoma.
Ponv manoseposmuuix u npakmuuecku 00CmogepHvix codoblmuil 8 npupooe u 8 obwecmeae.
Monema u uepanvhas Kocmo 8 meopuil 6epoSMHOCIelr.

I'pag, sepwuna, pedopo. Cmenenv gepuwiunvi. Hucio pébep u cymmapuas cmeneHv
sepuiun. [Ipeocmasnenue o ceaznocmu epagha. Llenu u yuxawl. Ilymu 6 epagpax. O6x00 epagha
(auinepos nyms). Ilpeocmasnenue 06 opuenmuposannom epage. Pewenue 3adau ¢ nomoupio

epaghos.

8 KUIACC

[IpencraBneHre TaHHBIX B BUAE TAOJIHUII, AHATPAMM, TPa(UKOB.

MHOK€ECTBO, AJEMEHT MHOYKECTBA, MOJAMHOKECTBO. Omnepanuu HaJ MHOXKECTBaAMU:
o0beaUHEeHUE, TepeceyeHne, mgomnoigHeHue. CBoiicTBa omepauuii HaJ MHOXKECTBAMHU:
[IEPEMECTUTEIBHOE, COYETATENbHOE, PpACIPENEIUTENbHOE, BKIOYeHHUs. lcnonp3oBanue
rpadUyecKoro MpeaCcTaBICHUS MHOXKECTB /ISl ONMMCAaHUsl PealbHBIX MPOIECCOB U SBIICHUH,
IIPU PELICHUN 3a/1a4.

H3zmepenue pacceusanus 0annwix. /fucnepcus u cmanoapmuoe OmKiIOHeHUe YUCIO08bIX
Habopos. /luazpamma pacceusaHus.

DneMmeHTapHble COOBITHS citydaiiHOro ombita. CiyudaiiHble coObiTus. BepositHocTn
coObITu. ONBITHI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU. CiydailHBIM BBIOOD.
CBsi3b MEXKIy MaJOBEPOSTHBIMA M TMPAKTUYECKH TOCTOBEPHBIMU COOBITUSMH B TIPHUPOJIE,
00IIIeCTBE U HayKe.

Hepeso. Ceolicmea Oepesbeg: eOUHCMBEHHOCMb NYMU, CYWeCmE08aHue Gucayell
BEPUIUHDL, C8A3b MEHCOY YUCIOM 8epulur U yuciom pébep. Ilpasuno ymuoscenus. Pewenue
3a0au ¢ nomowbio 2paghos.

IIpomusononooicnvie coovimus. [Huacpamma Dinepa. ObveduneHue u nepeceveHue
coovimuu. Hecosemecmuvie codvimus. @opmyna crodxcenus eeposamuocmen. Ycioenas
gepossimuocms.  Ilpasuno  ymuoowcenus.  Hesasucumvie  cobvimus.  Ilpeocmasnenue
9Kcnepumenma 6 sude oepesa. Pewenue 3a0au Ha HaxodxcoeHue 8epoSMHOCIEL ¢ NOMOUbIO
depesa CryuatiHo2o IKCnepumenma, ouazpamm Jiiepa.

9 KUIIACC
[IpencraBneHre MaHHBIX B BUAE TaONWIl, gUarpamMm, rpauKoB, HUHTEPIPETALUS
NaHHbIX. UTeHre U MocTpoeHue Talull, JuarpamMmm, rpaduKoB M0 pealbHbIM JaHHBIM.
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[lepectanoBku u hakropuan. CouetaHus M YUCIIO coueTaHuil. Tpeyeonvrux Ilackans.
Pemienue 3a1a4 ¢ Mcnosib30BaHUEM KOMOMHATOPHUKH.

T'eomempuyeckas eeposmuocms. Cnyuatinelii  6bl60p mMOYKU U3  Queypel Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 02U OKPYIHCHOCHIU.

Ucneiranne. Yenex u Heymaua. Cepus ucnelTaHuil 1o nepsoro ycmexa. Cepus
ucnbiTanuii bepuynnu. BepostHOoCTH COOBITHIA B cepun UCTIbITaHUN bepHymn.

CrnyualiHas BelIMUYMHA M pacHpelesieHne BepoATHOCTEH. MaTemaTuueckoe OXuaaHue
n gucnepcus. IIpuMepel MaTeMaTH4ecKOro OXUAAHWS KaK TEOPETHYECKOTO CPEIHETO
3HAUEHUs BEIMYMHBL. MareMaTH4ecKoe OKUIAaHUE M JUCIEPCHsl CIy4allHOM BEJINYMHBI
«YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHym».

[Tonarue o 3akone GonpmIMX YHced. M3MepeHne BepOsSTHOCTEH € MOMOIIBIO YacTOT.
Posp u 3HaueHne 3akoHa OONBIIMX YUCEN B MPUPOJIC U OOIIECTBE.

KoHTpo/1bHO-N3MepHuTe/IbHbIE MATEPHAJIbI

[IpoBeneHne OLEHKM JOCTHKEHUH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS y4eOHOTO
npeaMeTa MpoBOAUTCA B (OpME TEKYLIEro M pyOeKHOTr0 KOHTPOJIS B BHJIE: KOHTPOJIbHBIE
paboThbl, caMOCTOsITeNbHBIE PabOThI, 3a4eThl, MaTEMaTUYECKHE AMKTAHTHI, MPAKTHUECKHUE
paloThI, MUCBMEHHBIN OTBET 110 MHAUBUAYAIBHBIM KapTOUKaM-3a1aHUSM, TECTUPOBAHUE.

Hns obyuaronxcs ¢ 3[IP Bo3MoxHO wu3MeHeHHE (OPMYIMPOBKH 3aJaHHi Ha
«TIOLIATOBYIO», aJaNTalMi0 IpeliaraéMoro OOydarolmeMycst TEeCTOBOrO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepHalla: UCIOJb30BAaHNE YCTHBIX M MMCbMEHHBIX MHCTPYKLUMH, YIPOILIEHUE
JUIMHHBIX CJIOXHBIX (POPMYITUPOBOK MHCTPYKLU, pellIeHHEe ¢ ONIOPOI Ha aaropuT™, odpasell,
MCTOJIb30BAHUE CIIPABOYHOM MH(OPMAIIHH.
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3.I1lnanupyemMble pe3yabTaTbl 0CBOCHUS Y4eOHOT0 MpeaMeTa

JJUYHOCTHBIE PE3YJIbTATDI:

MOTHBaIMsI K OOYYCHHIO MaTeMaTUKe U IIeJICHANPABICHHON IMO3HABATEIhHOU
JeITEIIbHOCTH;

MOBBIIICHHE YPOBHSI CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO0 AesTEeIbHOCTD,
TPEOYIONIYI0O MATEMAaTHIECKUX 3HAHUM, B TOM YHUCIIC YMEHUE YUUTHCS Y APYTUX JIIOJICH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, OBITh TOTOBBIM JEHCTBOBATH B
OTCYTCTBUE rapaHTUI ycriexa;

crmocoOHOCTh oOyuarommxcst ¢ 3[IP k oco3HaHuto cBOMX NEeDHUIIMTOB U TPOSBICHUE
CTPEMIICHHUSI K UX MPEOOTIEHUIO;

CIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHE CTABUTH JOCTHKUMBIC T1EJTH;

YMEHHE pa3iudarh ydeOHbIE CHUTyallid, B KOTOPBIX MOXHO JEeHCTBOBAThH
CaMOCTOATENIbHO, M CUTYyaIllH, TAE CIEAYeT BOCIOJB30BATHCSA CIPABOYHON HH(OpMAIHEH
WIH IPYTEMH BCTIOMOTATEIbHBIMU CPEJCTBAMY,

CITOCOOHOCTh TIEPEHOCUTH TIOJYYCHHBIE B XO0JI¢ OOYYCHHs 3HAaHUS B aKTyaJbHYIO
CUTyaruio (TIpy pelIeHu  )KUTEHCKUX 3aa4, TPeOYIONMX MaTEeMAaTUIECKIX 3HAHUN );

CITIOCOOHOCTh ~ OPHEHTHPOBATHCSI B TPEOOBAaHUSAX W  TpaBUiaX MPOBEICHUS
MMPOMEKYTOUHOM M UTOIOBOM aTTECTALIUM;

OBJIQJICHHE OCHOBaMH (DTHAHCOBOM TPaMOTHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

Osnadenue ynugepcaibHoIMu YUeOHbIMU NOZHABAMEIbHBIMU OCUCMBUAMU:

yCTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBSA3HM B XOJI€ YCBOEHHUS MaTE€MaTHYE€CKOIO
MaTepuana,

BBISIBJISITH Ie(DUIIUT JaHHBIX, HEOOXOIUMBIX JIJIsl pElIeHUs TOCTABICHHOM 3a/1a4H;

C TIOMOIIBIO YyYUTENS BBIOMPATh CIOCOO pEHICHHs MaTeMaTUYeCKOW 3amadu
(cpaBHMBATh BO3MOKHBIE BAPUAHTHI PEIICHHS );

MPUMEHSTHh ¥ TIPE0OPA30BLIBATh 3HAKH M CUMBOJIBI B XOJIE€ PEIICHUS MAaTEMAaTHIECKIX
3ajady;

yCTaHABIMBATh UCKOMOE U JJAHHOE TP PEIICHUH MaTeMaTUIeCKON 3a/1auw;

NOHMMATb W UHTEPIPETUPOBaTh HMH(POPMALMIO Pa3IUYHBIX BHAOB U  GopM
MIPEICTABIICHUS;

WUTIOCTPUPOBATH pelIaeMble 3a7auu rpaduuecKuMu CXeMaMu;

3 PEKTUBHO 3aIIOMUHATh U CHCTEMATU3UPOBATH HH(POPMAILIHIO.

MOHMMATh M HCIIOJIB30BaTh MaTeMaTHYeCKHe CpeACTBa HariasgHocTu (Tpaduku,
JrarpamMmbl, TaOIHIIBI, CXEMBI U JP.) IS WITFOCTPALMU, HHTEPIPETALUU, AT YMEHTAIIHH.

Osnaodenue yHugepcanbHblMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCHCMBUAMU:

OpPraHU30BBIBATh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
Y CBEPCTHUKAMH B MPOLIECCE PELICHHUS 3a1a4;

B3aMMOJICHICTBOBATh M HAXOIUTh OOMIME CIOCOOBl paboThl; paboTarh B TrpyIIIE:
HAXOJUTh OOIlee pelleHrue U pa3peniatb KOHGIMKTH HA OCHOBE COTJIACOBAHMS MO3UIMM U
yuéTa WHTEPECOB; CiylaTh HapTHEPA; GopMyIUpoBaTh, apryMEHTHPOBAaTH U OTCTAaWBATh
CBOE MHEHHUE;

MPOTHO3MPOBATh BOSHUKHOBEHNE KOH(DIMKTOB MPH HATUYHH PA3HBIX TOUEK 3PCHHS U
pazpemiats KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIIUNA BCEX YUaCTHUKOB;

apryMEHTHUPOBATh CBOIO MO3UIIMI0 M KOOPAWHUPOBATH €€ C MO3HIMSIMHU MapTHEPOB B
COTPYIHHYECTBE MPU BHIPAOOTKE OOIIET0 PEIICHUsI B COBMECTHOM AESITETbHOCTH;
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BBITIOJIHATH CBOIO 4YacCThb pa6OTLI, AOCTUI'aTb KAYCCTBCHHOI'O0 pEe3yjibTaTa U
KOOPJMHUPOBATH CBOU JEHCTBUS C IPYTMMHU YWiIEHAMU KOMaH/IbI;

OLIEHUBATh KauY€CTBO CBOETO BKJIAJa B OOLIHIA TPOAYKT.

Osnadenue yHu8epCanIbHbIMU YUEOHBIMU PE2YSIAMUBHBIMU OCHUC GUAMU:

CTaBUTh IIeNIM, BBIOMPAaTh M CO3/aBaTh AJTOPUTMBI JUISL PELICHUA Yy4eOHBIX
MaTeMaTUYeCKUX MpoodIeM;

IJIAaHUPOBATh U OCYHICCTBJIATH ACATCIIBHOCTHL, HAIPABJICHHYIO Ha PCHICHUC 3a1ad
HCCIIEIOBATENLCKOTO XapaKkTepa.

dbopMynupoBaTh W yIepXKUBaTh Yy4eOHyIO0 3ajgady, COCTaBISATh IUTAaH U
MOCJIEIOBATEILHOCTE JCHCTBHM;

OCYHICCTBJIATL KOHTPOJIb IO 06pa3uy 1 BHOCUTH HGOGXOI[I/IMBIG KOPPCKTUBLI,

KOHTPOJIMPOBAThH MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTHUYeCKON AESITeTbHOCTH;

AZICKBATHO ONCHHUBATL HNPABUIIBHOCTbL WU OIJ_II/I60‘-IHOCTI> BBITIOJTHCHUA y‘-ICGHOﬁ
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;

cJIn4daTtb CHOC06 ,Z[GI\/'ICTBI/ISI U Cro pe3yjibTar C 3aJdHHbIM J3TAJIOHOM C LCJIbIO
O0OHapy>XeHHS OTKJIOHCHUH W OTJIMYUNA OT ITAJIOHA.

NpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh P PEIICHUH Y4eOHOH! 3a1a4H;

NOHMMATh TMPUYUHBI, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyemblii pe3ylbTaT
ACATCIIbHOCTH, OIpCACIATL TIMO3UTHUBHBIC HW3MCHCHHA W  HAIIPABJICHUA, Tpe6y101m/1e
nanbHEHIIeH paboThl;

peryaupoBaTh croco0 BhIpaKEHUS SMOIIUH.

MNPEJMETHBIE PE3YJIBTATHBI

PesynpTaThl ocBOoeHHMS ydeOHOro mpenMera «Maremartnka (BKIOYas anreopy,
IE€OMETPHIO, BEPOSITHOCTb M CTAaTHCTUKY)», paclpeieieHHble 10 ToaaM oOydyeHwus,
bopMyIHpYIOTCS MO TPUHIMITY A00aBICHHUS HOBBIX PE3yJIbTaTOB OT roja K TOXIy, YXKe
HA3BaHHBIC B MPEABLIYIINX TOAaX MMO3WIIUU, KaK MPABHIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTHIBAIOTCS (PE3yJabTAThl OYEPEIHOTO Toja IO YMOJIYAHWIO BKIIOYAIOT PE3yIbTATHI
IIPEIBIAYIINX JIET).

«AJITEBPA»

OcBoenune yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJI’KHO OGGCHC‘H/IBaTB JOCTHUXKCHUC CJICAYIOIUX NpCAMCTHBIX O6p330BaTCJ'H>HI:IX
pe3yIbTaTOB:

7 KJIACC

Yucna u evtuucnenun

BeInonHATe, coueTast yCTHbIE U IMMCbMEHHBIE MPUEMBI, apu(MeTHUecKnue AeUCTBUS C
palMOHaIbHBIMU YHCIAMHU.

HaxonuTh 3Hau€HMs YUCIOBBIX BBIPAXKEHUH; IPUMEHATh Pa3HOOOpPa3HbIE CIOCOOBI U
npuéMbl BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COJEpXKAUIMX OOBIKHOBEHHBIC WU
JECSITHYHBIC IPOOH.

[epexoauTb OT 0HOM (OPMBI 3amucu yrcen K Apyroii CpaBHUBATh U YIMOPSAJOYHBATH
paloHaIbHBIC YHCTIA.

OxpyrisTh yncna.

BBINONHAT, NPUKHAKY M OLICHKY pe3ylbTaTa BBIYUCICHHH, OLIEHKY 3HA4YCHUUN
YHUCJIOBBIX BBIPAYKEHUN.

BBITIONHSTE IEHCTBUSI CO CTENEHSMU C HATypaJbHBIMHU IMOKa3aTeIsIMHU (C OMOpor Ha
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CIPaBOYHYIO HH(POPMALIUIO).

[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEIN HATypaJIbHBIX YUCEIL.

Pemarte npocreiiiine npakTUKO-OPUEHTUPOBAHHBIE 337a4l, CBA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTHIO BEIMYHMH, MPOLEHTAMHU; HWHTEPHIPETHPOBATH PE3yIbTaThl
pelleHns 3a1a4 ¢ y4€TOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMM PacCMATPUBAECMBIX
00BEKTOB.

Anzedbpauueckue evipasrcenus

OpueHTHpOBaThCS B MOHATUAX U ONEPUPOBATH Ha 0a30BOM ypoBHE alreOpanveckoin
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHUs IIENIOTO  BBIPAXKEHUS B MHOTOWIEH IPHBEICHHEM
MOAOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BbINOMHATE YMHOKEHUE OJHOYIEHA HA MHOTOWIEH M MHOIOYJIEHa Ha MHOTOYJIEH,
MPUMEHITh (OpPMYJIbl KBajJpaTa CyMMbI M KBajJpara pa3sHOCTU (C OMOpPOH Ha CIPaBOYHYIO
uH(POPMAIIHIO).

OcCy1IecTBISATh Pa3I0kKEHHE MHOTOYICHOB HA MHOYKUTENIN C TOMOIIIBIO BEIHECEHHS 32
CKOOKH OOIIEr0 MHOMKHUTEJNS, TPYIIUPOBKU CIaraeéMblX, MpUMEHEHHs (JOPMYI COKPAIEHHOTO
YMHO>KEHUS (C OMOPOii Ha CITPAaBOYHYIO HH(POPMAIIHIO).

[IpumensTh mpeoOpa3oBaHUS MHOTOWIEHOB JJIsI PELICHHUS Pa3IMYHBIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEabHOI MPAKTUKH.

Hcnonp3oBarh  CBOWMCTBA CTENEHEM C  HATypPAJbHBIMH  IIOKA3aTEIAMU IS
npeoOpa3oBaHus BEIpKEHUH (C OTIOPOM HA CTIPAaBOYHYIO MH(OPMAITHIO).

Ypaenenusn u nepagencmea

Pemiats nuHeHbIE YpaBHEHUsI ¢ OJIHOW MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoja
OT MCXOJHOTO YpPaBHEHHUs K PaBHOCWIbHOMY eMy. [IpoBepsTh, ABISETCSA M YUCIO KOPHEM
YpaBHEHUS.

Wmets npenacraBienue o rpaduueckux METo1ax MpH PelIeHUH JIMHEHHBIX ypaBHEHUN
U UX CHUCTEM.

[TonGupaTh mpUMepsl Map 4YMCell, SBJISAIOIIUXCS PEIIEHHEM JMHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEWHOTO YpaBHEHHS C ABYMS
MEPEMEHHBIMU; TOJIb3YsICh TPadUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IByX JIMHEHHBIX YpaBHEHUH C JABYMs IIE€PEMEHHBIMHU, B TOM YHCIIE
rpadguvecku (C Ormopoi Ha aNTOPUTM YUEOHBIX ACHCTBUN).

CocraBisTh (1OCIE COBMECTHOTO aHalIM3a) U pPELIaTh JUHEHHOE YpaBHEHHME WU
CUCTEMY JIMHEMHBIX YpaBHEHHH MO YCIOBHUIO 3a/1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJIy4YECHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTh HAa KOOPAMHATHOW MPSAMONM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, HWHTEpPBaJbl; 3alHChIBATh YHUCIOBbIE MPOMEXYTKH Ha
areOpandeckoM sI3bIKe.

OtmedaTh B KOOPAMHATHOM TIOCKOCTH TOYKHU MO 33JaHHBIM KOOpIMHATAaM; CTPOUTH
rpaduky JuHeHbIX GyHkuuid. Ctpouts rpaduk GyHkun y = kx + b.

OnuceiBaTh ¢ MOMOIIBI0 (QYHKIIUN HU3BECTHBIE 3aBUCHMOCTH MEXY BETUYMHAMHU (TI0
AITOPUTMY YYEOHBIX JEHCTBHI{): CKOPOCTb, BpEMs, pacCTOSIHME; II€Ha, KOJIUYECTBO,
CTOMMOCTD; TIPOU3BOIUTEILHOCTh, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduueckuii crocod MpeacTaBIeHUs U aHaau3a HHGOPMAIUH; U3BJIEKATh
Y MHTEPIIPETUPOBATH MH(YOPMAIIHIO U3 IPa(hUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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8 KVIACC

Yucna u evluucnenun

Hcnonp30BaTh HavanbHbIE IPEACTABIECHUS O MHOYKECTBE JIEHCTBUTENBHBIX YUCET IS
CpaBHEHHUS, OKPYIJIEHUS U BBIYUCIICHUHN; W300pakaTh NEHCTBUTENIbHBIC YHCJIa TOYKaMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMmeHsTh MOHSATHE apU(PMETUUECKOTO KBAJIPATHOTO KOPHS; HAXOAUTh KBaJpaTHBIE
KOPHHU, HCIIONB3Yysl TPH HEOOXOJUMOCTH  KaJbKYyJSATOP; BBIIOJHATH MPOCTEHIINE
peoOpa3oBaHus BBIPAXKEHHUM, COJEp)KalIUX KBagpaTHble KOPHH, HCIOJIb3ysl CBOMCTBA
KOpHEH.

Hcnonp3o0Bath 3amucu OOJBLIINX U MaJIbIX YHUCE C IOMOIIbIO IECATUYHBIX IpoOei u
creneHeit yucna 10.

Anzeopauueckue evipasricenusn

[IpuMeHsATh MOHATHE CTENEHH C IIeNBIM IOKa3aTeJeM, BBIOIHATH MPeoOpa3oBaHUs
BBIPXKEHUH, COlepKallluX CTENEHH C IEeNbIM MoKa3aTelieM (C MCIOJIb30BaHUEM CIPABOYHOMN
uHpOpMaIUN).

BbINOMHATE ~ HECNIOKHBIE  TOXKISCTBEHHBbIE  IPEOOpa3oBaHUs  PallMOHAJIBHBIX
BBIpQ)KEHUI Ha OCHOBE MPABUJI ICHCTBUIA Ha/l MHOTOWICHAMH U aareOpandyecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN JUIS pELICHUS pa3IM4yHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 pEeaTbHON MPAKTUKH.

Ypaenenus u nepasencmea

Pemates nuHEHHBIC, KBaapaTHBIC ypaBHEHUS (C WCIOIH30BAHUEM CIPABOYHOM
nH(pOpMAIIMN) U PallMOHATbHbBIC YPaBHEHHSI, CBOJSAIINECS K HUM, CUCTEMBI IBYX YPaBHEHHH ¢
JBYMSI IEPEMEHHBIMU.

[IpoBoauTh IpPOCTEHINNE HCCIACAOBAHUSA YPAaBHEHUN U CHUCTEM YPAaBHEHUW, B TOM
quclie ¢ IPUMEHEHHEM rpaduiecKiX NpeacTaBlIeHul (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHMH pEIICHHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.) C ONOPOIl Ha aIrOpUTM
Y4EeOHBIX JTCUCTBUI.

[lepexoauTh OT clOBECHON (HOPMYITHPOBKH 3a7auu K e€ anreOpandeckoil Mojenu ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHHsS WJIM CUCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4Ml MOJTYYEHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JMJI CpPAaBHEHMS, OLICHKHU; pEIIaTh
TUHEHHBIE HEPaBEHCTBA C OJHOW TEPEMEHHOWM W WX CHUCTEMBI; JaBaTh TIpaUuecKyro
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM ypoBHE ()YHKIIMOHAJIBHBIC TIOHSATHS M SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS); ONPEAETATh 3HaUeHnEe (PYHKLIUHU 10 3HAUEHUIO apryMEHTa;

OTIpeIeTIsATh CBOMCTBA (DYHKITH 110 €€ TpaduKy.

. k
CTpouts rpaduKy dEMEHTAPHBIX BYHKIUHE BHAA , Y =X, y = X°, y =+/x , V= ot

OTMHMCHIBATh CBOWCTBA 4YHCIOBOM GyHKIMH To €€ Tpaduky (Mpu HEOOXOIUMOCTH C
HaIpPAaBJISAIONIEH TOMOIIBIO).

9 KJIACC
Yucna u evluucnenus
CpaBHUBATh U YIOPAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YUCIIA.
Bemonusate apudmernyeckue OEHCTBUS C palMOHAIbHBIMU 4YHCIAMH, codYeTas
YCTHBIE Y TUCbMEHHBIE IPUEMBI, BBIIOIHATH BBIYMCIECHUS C UPPALlMOHAIBHBIMU YHCIaMH.
Haxonuth 3HaueHusi CTENEHEW C UEeNbIMH IOKAa3aTeasIMU M KOPHEW; BBIYHUCIATH
3HAYEHUS YUCIIOBBIX BBIPAYKEHUM.
OKpyriATh 1€UCTBUTENBHBIE YUCIIA, BBITOIHATh NPUKUIKY PE3YyJbTaTa BHIYMCICHUI,
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OLIEHKY YMCJIOBBIX BBIPaKEHUH.

Ypasnuenusn u nepagencmea

Pemare sMHElHBIE M KBaJIpaTHbIE YpaBHEHHUS, YPAaBHEHUS, CBOJALIMECS K HUM,
npocTeiire 1poOHO-pALMOHAIbHBIE YPABHEHUSL.

Pewats npocreinme CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU U
CHCTEMBl JBYX YPAaBHEHHUH, B KOTOPBIX OJHO YypaBHEHHE HE SBIAETCS JUHEHHBIM (IO
BHU3YaJbHOMU OIOPE).

Pemate mpocreiiine TEKCTOBBbIE 3aJaud anreOpandyeckuM CHocoOOM € HMOMOIIBIO
COCTAaBJICHUS YPaBHEHMS WJIM CUCTEMBI IBYX YPAaBHEHHM C ABYMsI IEPEMEHHBIMHU.

[IpoBOaUTHE TpOCTEHIINE HCCIENOBAHUS YPABHEHU M CHUCTEM YpaBHEHUH, B TOM
qucie ¢ MPUMEHEHHEM TpapuuecKuX MpeAcTaBiIeHui (yCTaHABIUBATh, UMEET JIM YpaBHEHHE
WJIN CUCTEMA YPaBHEHUH pelleHts, €ClIi UMEET, TO CKOJIBKO, U Ip.).

Pemate nuHelHbIE HEpaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; M300pakaTh peIICHHE
HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3allMChIBATh PELICHHUE C IIOMOIIBIO CHMBOJIOB.

PemaTth cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOW MPSIMOIA,
3aMHCHIBATh PELIEHHE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUN Pa3IMYHBIX 3aJa4.

Dyukuyuu

PacniosHaBath  ()yHKIMHM  M3y4eHHBIX BuAoOB. Iloka3piBaTh  cXxeMaTHYECKH

pacroyio’keHre Ha KOOPIAMHATHOM MII0CKOCTU TpaduKoB GpyHKIWMMA BUa: y = kx, y=kx+ b, , y

k .
=ax’ + bx tc, y =x, y=+x, y = ~ B 3aBHCHMOCTH OT 3HAUCHHH K03 (UIIUEHTOB;

OIMCHIBATH CBOMCTBA (DYHKITUIA.

Crpouts W w#300pa)kaTh CXEMAaTHYECKH TpaduKkyd KBAAPATUYHBIX (YHKIIHH,
OIKCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH IO UX rpaduKam.

Pacno3naBaTh KkBaJpaTHuHyl0 (QyHKIMIO 10 (¢dopMylie, TNPUBOAUTH TMPUMEPHI
KBaJIPAaTUYHBIX (DYHKITUH U3 peaTbHOU KU3HU, PU3UKH, TCOMETPHUH.

Apugmemuueckan u ceomempuueckasn npozpeccuu

PacrioznaBath apuMeTHdecKyr0 M TEOMETPUYECKYI0 TPOTPECCUHM TPHU Pas3HbBIX
coco0ax 3aJaHusl.

BrITIOMHATE BBIYHUCIICHUS C HCTIOIB30BaHUEM (OPMYIT 71-TO WiIeHA apuPMETHISCKON U
T€OMETPUUYECKONM TPOTPECCHil, CYMMBI TEPBBIX 7 UJIEHOB (C OMOPOM Ha CIPABOYHYIO
uH(POPMAIIHIO).

Pemarp 3amaun, CBSI3aHHBIE C YKCIOBBIMHU IOCIIEOBATEIBHOCTAMU, B TOM YHCIIE
3aJ]auu U3 peabHOM KHU3HHU (C UCTIOJIH30BAHUEM KATBKYISATOPA, H(PPOBBIX TEXHOIOTHIA).

T'EOMETPUA

OcBoenne yueOHOro Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHHsl ~ JODKHO  OOECHeurMBaTh  JIOCTHKEHHE  CIEAYIOMUX  HPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

7 KJIACC

Pacno3naBaTe W3yueHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEneNsiTh HMX B3aUMHOE
pacroiiokeHle, n300pakaTb T€OMETPUUYECKHE (PUTYPBI; BBIMNOIHAT YEPTEKU IO YCIOBHIO
3amaun. VI3MepsaTh JTUHEHHBIE U YIVIOBBIC BEJIWYUHBL. Pemars 3a1a4y HAa BBIYHCICHUE JUIUH
OTPE3KOB U BEJIWYUH YIJIOB.

Henatb rpyOyio OLEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH NPEIMETOB B pealbHOU
KHU3HH, Pa3MEpOB MPUPOAHBIX 00BEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO MOPAIKY
BEJINYUHBI.

CrpouTh 4epTeKHW K TIEOMETPUUYECKUM 3ajadaM (C MCIOJIb30BAaHMEM CMBICIOBON
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OTIOPBI: HABOISAIIUE BOIIPOCHI U/WITU AITOPUTMA YICOHBIX ACHCTBHIA).

[Tonp30BaThbCsi MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BATh MPHU3HAKUA U
CBOICTBA paBHOOGPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 3a7a4.

[IpoBOIUTH TOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThbes MpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEIHMaHbl, MPOBEAEHHOM K THUNOTEHY3€ NPSMOYTIOJbHOTO TPEYroJibHUKA, B PEIICHUU
TeOMETPHUYECKUX 3a/lad (C MCIOJIb30BAaHUEM 3PUTEIHHON HATJISIIHOCTH W/WIKM BepOaIbHON
OTIOPBI).

OnpenensTh MapaieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymas. OnpenensiTb NapauieIbHOCTh MPAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT
TOYEK OJTHOU MPSMOM A0 TOYEK IPYTOU MPSIMOA.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYKMCIECHUS W HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAUCHHUS YIJIOB B
FEOMETPUYECKUX 3aJayaX C HCIOJIb30BAHUEM CYMMBI YIVIOB TPEYrOJbHUKOB U
MHOTOYT'OJTbHUKOB, CBOWCTB yIJIOB, 00pa30BaHHBIX NpPU MEPECEUCHHUH JBYX MapauIeTbHBIX
MPSAMBIX CEKyIeil. Pemarh npakTuyeckue 3aa4i Ha HaX0XKJACHUE YTJIOB.

Nmets npencraBieHue o MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyJIHpOBaTh ONPEACICHUS OKPY)KHOCTM M Kpyra, XOpIbl M JHameTpa
OKPY>KHOCTH, IOJIb30BATHCSI UX CBOMCTBAMH. ¥YMETh NIPUMEHSTh 3TH CBOMCTBA MPU PEILICHUU
3aja4.

OpueHTUpOBaThCs B MOHATUSX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb, LIEHTP
OMHMCAaHHOW OKpYyXHOCTH. OrmepupoBaTh Ha 0a30BOM YpoBHE (akTaMH O TOM, YTO
OHMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MMEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UYTO CEpEAMHHBIC
MEePIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

OpueHTHPOBAThCSI B TIOHATUSAX M OMEPUPOBATH Ha 0A30BOM ypOBHE: KacarelbHas K
OKPY>XHOCTH, T€OpE€Ma O MEPHNEHIUKYJSIPHOCTH KacaTeIbHOW M pajauyca, MPOBEAEHHOTO K
TOUYKE KacaHus.

NmeTs mpencTaBiieHME O MPOCTEUIIMX TEOMETPUYECKUMX  HEPaBEHCTB, UX
MPaKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHUE TIOCTPOCHHUS C TIOMOMIBIO UHUPKYId |
JIMHEHKU.

8 KVIACC

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [TOJIb30BAaThCA X
CBOMCTBAMM IIPU PELIEHUH FEOMETPUUECKUX 3aad.

OpueHTHpOBATbCSI B TIOHATUU — TOYKU MEpecedeHus] MeIUaH TpeyrojabHuKa (LieHTpa
Macc) B pELICHNH 3a/1a4.

Brnanete moHsATHEM CpeqHEH JMHUM TPEYroJbHMKAa W TpAINCUWH, MPUMEHATH HX
CBOMCTBAa IIPU PELICHUM IPOCTEHIIMX TeOMETPUYECKUX 3anad. Mmers mnpencrasieHue o
teopeme Parneca U TeOpeMe O NPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh MX JJIs PELICHUS
IIPAKTUUYECKUX 3a/1a4 (C ONIOPON Ha 3PUTENBbHYIO HarJIsAHOCTB).

[IpumeHsTh TpU3HAKKM TOMO0US TPEYroJbHUKOB B  PEUICHHMHM  HECIOXKHBIX
reOMETPUUECKUX 3a7ad.

[Tonp3oBatbest Teopemoit [Tudaropa mis pemeHnss reOMETPHUESCKUX M MPAKTHIECKUX
3aj1ad.

BraneTes NOHATHAMHU CHHYCA, KOCHHYCAa M TaHI€HCA OCTPOro yria MpsIMOYIOJBHOIO
TpeyrojabHuka. 11oap30BaThCs 3TUMM MOHATHAMM JUIsl PELICHUs NPaKTUYECKUX 3aj1ad (mpu
HEOOXOIMMOCTH C OMOPOM Ha aJITOPUTM MPABUIIA).

Boeruncnsate (pa3nudHBIME crioco0amMu) (C OMopoil Ha CHpPaBOYHYIO WH(MOPMAIIHUIO)
IIOL[alb TPEYTOJbHUKA U IUIOIIAI MHOTOYTOJbHBIX (UTYp (MONB3YSICh, Te HEOOXOINUMO,
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KaJIbKYJISATOpOM). [IpuMeHATh OIyYeHHbIE YMEHNUS B IPAKTUYECKUX 3a1a4ax.

Bnaners MOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOTO YIVIA, MCIIOIb30BaThb TEOPEMBI O
BIIMCAHHBIX YyIJaX, yriax MEXIy XopAaMu (CEeKyIIMMH) U YIJe MEXIy KacaTeJbHOM u
XOPJIO¥ MPHU PEUICHUH NPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

Biamers MmOHATHEM  ONMCAaHHOIO  YETBHIPEXYIOJBHHMKA, IIPUMEHATH CBOWMCTBA
OIMCAHHOTO YETBIPEXYTOIbHUKA IIPH PEIIEHUH MPOCTEUIINX 3a1a4.

[IpuMeHATH MOJIydE€HHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJENIN
IUIA 3a7a49 PEAIbHOM KM3HU U IIPOBOAMTH COOTBETCTBYIOLIME BBIYMCIICHMS C IIPUMEHEHUEM
1o 00U U TPUTOHOMETPUH (TIOJIB3YSICh, TJIE HEOOXOIUMO, KAJIBKYIIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTH C HMX IOMOIIBIO
pa3IUYHBIE AJIEMEHTHI TNPSIMOYTOJIBHOTO TPEYroJdbHUKA («PEUICHHE MPSIMOYTOJBHBIX
TPEYroJIbHUKOBY). HaxomuTh (C MOMOIIBIO KaJIbKYJISITOPA) JUTMHBI ¥ YTIIBI JIJIs1 HETaOJIUIHBIX
3HAYEHUU.

[Tonb30BaTbes  ¢GopMylaMud TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIsl HAXOXKICHUS COOTHOIICHUN MEXAY TPUTOHOMETPHUECKUMHU BETMIMHAMH (C
OTIOPO Ha CTIPaBOYHYIO WH(POPMAITHIO).

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISS HAXOXICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYroJbHUKA («PELICHHE TPEYrOJIbHUKOBY»), MPUMEHSITh WX MPH PEIICHUU
MPOCTEHIINX TEOMETPUICCKUX 3a/1a4.

Bnagerp mnossTHSMH TpeoOpa3oBaHUS MMOJ0OUS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX (uryp. Ilomb3oBarbcsi CBOICTBaMHU 1MOJ00MS TPOU3BOJBHBIX (HUIYp, YMETh
BBIYUCIISITh JUIMHBI W HAXOIUTh YIJbI y TOAOOHBIX (uryp (Mo aaropurMy y4eOHBIX
neiicteuii). [IpuMeHATh CBOWCTBA MOAOOMS B MPAKTUYECKUX 3a/adax. YMEThb MPHBOIUTH
MIPUMEPHI TOJOOHBIX (PUTYpP B OKPYXKAIOIIEM MHPE.

[Tonp30BaThes TeopeMaMu (110 BU3yalbHOI ONOpe) O MPOU3BECHUN OTPE3KOB XOP/, O
MIPOM3BEACHNN OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeabHOM.

[Tonp30BaTbCcsl BEKTOpAaMH, MOHMMATh MX T€OMETPUUYECKUNA U (PU3MUECKUI CMBICIH,
MPUMEHSTh UX B PEUICHUH IeOMEeTpUUYecKUX M (usmueckux 3ajgad. [IpuMeHATh ckansipHOe
MIPOU3BEICHNE BEKTOPOB I HAXOXJACHUS JUIMH U YTIIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHATH €ro B pPEIIeHUU
T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHUSAMHU NPAaBUIBHOTO MHOTOYTOJIbHMKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IYTH OKPY>KHOCTH Y paJIiaHHOW MEpbI yIiia, YMETh BBIYUCIATH TUIOMIAh KPyTa U €ro JacTei
(c omopoit Ha cmpaBouyHyr wuH(Mopmanuio). [IpUMEHSITh TONMYyYECHHBIE YMEHHS B
MPAKTUYECKHX 3aa9ax.

HaxoauTs ocu (W HEHTPbI) CUMMETPHUH (UTYDP, TPUMEHATh IBUKEHUS TIOCKOCTH B
IIPOCTEUINX CIIyYasix.

[IpyMeHsTh MONydYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTH MAaTeMaTUYECKHUE MOJENU
JUIS 3a7a4 PealbHOM KM3HU U TMPOBOAMTH COOTBETCTBYIOIINE BBIUYMCIICHHS C IPUMEHEHUEM
MoA00HUS U TPUTOHOMETPUUECKUX (PYHKIUH (TIOJB3YACH, € HEOOXOIUMO, KaJTbKYISITOPOM).

«BEPOSATHOCTDb U CTATUCTHUKA
[IpenMeTHBIe pe3ysbTaThl OCBOEHUS Kypca «BeposSTHOCTh U CTaTUCTHKa» B 7—9
KJIACCaX XapaKTEPU3YIOTCS CIEAYIOIUMU YMEHUSMH.

7 KJIACC
YuraTth nHGOpPMALIKIO, TIPEICTABICHHYIO B TaOMUIIaX, HA JUarpaMMax; IpeacTaBiIsITh
JAHHBIC B BUJIE TAOJIMII, CTPOUTH JHArpaMMBbl (CTOJIOMKOBBIE (CTOJI0OYATHIE) W KPYTOBBIE) IO
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MaccuBaM 3HAaueHWH (C WMCIOJIb30BaHUEM 3PUTEILHON HATJSAHOCTH W/WIH BepOaTbHOU
OTIOPBI).

OnucelBaTh U MHTEPIPETUPOBATH pEajbHbIE YHCIOBBIE JaHHBIE, NPEICTABICHHBIE B
Ta0auIaX, Ha JUarpaMmax, rpadukax.

OpueHTHpPOBAThCS B MOHATHUAX U ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE: CpelHEe
apudmernyeckoe, MearaHa, HauOOJIbIIEEe U HAaMMEHbIIIee 3HAYCHUSI, pa3Max.

Wmets mpencraBiieHue o ciydaifHOW M3MEHYMBOCTH Ha MpUMEpax LeH, (PU3NUecKuX
BEJIMYUH, AHTPONOMETPUYECKHX JaHHBIX; HMMETh MPEJICTABICHHE O CTAaTUCTUYECKOMN
YCTOMYUBOCTH.

8 KJIACC

N3Bnekate u mpeoOpazoBbiBaTh WH(GOpPMAIMIO, TPEICTABICHHYIO B BHAC TaOJIHII,
auarpamm, rpauKoB; MPEACTABIATh JaHHBIEC B BUIE TaOIULl, AUArpaMM, TpaHKOB.

OnuceiBaTh TMOCJE€ COBMECTHOTO aHalIM3a JaHHbIE C IOMOIIBI0 CTaTUCTUYECKHX
rokaszaTesieil: CpeJHUX 3HAaYeHWU M Mep pacceuBaHus (pa3max, TUCIEepPCHS U CTaHIApTHOE
OTKJIOHCHHE).

HaxomuTh 4acTOTBI YHCIOBBIX 3HAYEHHH W YaCTOThI COOBITUH, B TOM YHCIE TIO
pe3yibTaTaM HM3MEpPEeHUW W HaOMIOJACHUHN (C HCIOIB30BAHMEM 3PHUTEIBHONW HATJISITHOCTH
W/Unu BepOaJIbHOM OTIOPHI).

Haxomuth BEpOSATHOCTH CIIy4allHBIX COOBITUHA B ONBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMHU (C UCTIOJIB30BAHUEM 3PUTEILHON HATJISTHOCTH W/WJIH BEpOATBLHOMN OIOPHI).

Wmets nipencTaBieHne o rpaduuecKux MOIEIAX: IEPEBO CIIy4alHOTO SKCIIEPHMEHTA,
JIyarpaMMbl Ditepa, 4uciioBas mpsiMasi.

OnepupoBaTh MOHATUSAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, I1OJMHOXECTBO;
BBINIOJHATH OINEpaly HaJl MHOXXECTBaMU: OObEIUHEHUE, IepeceueHne, AOIMOIHEHUE;
NEPEUYHCIATh IIEMEHTHl MHOXKECTB; MPUMEHSTh CBOWCTBA MHOXKECTB (C HCIIOJIb30BaHUEM
BH3yaJIbHOU OTIOPHI).

Nmets mpezcraBieHrne o rpaduyeckoM MPeACTaBICHHE MHOXKECTB U CBSI3EH MEXITy
HUMU ISl OMUCAHMsSI MPOLIECCOB U SIBJICHMI, B TOM YHUCIIE MPU PELICHUM 3a/ad U3 JPYTUxX
y4eOHBIX IPEMETOB U KypCOB.

9 KJIACC

W3Bnekatb M mpeoOpa3oBbIBaTh HHGMOpPMALNIO, TPEICTABICHHYI0 B pa3iIHYHbIX
MCTOYHUKAX B BUJE TAONUIl, Tuarpamm, rpadukoB; MPeICTaBIsATh JaHHBIC B BHUJE TAOJIHII,
TUarpaMm, rpauKoB.

Pemate mpocreifiue 3agauu OpraHM30BaHHBIM MEPeOOpPOM BAapHAHTOB, a TAKXKE C
MCIOJIb30BaHHEM KOMOMHATOPHBIX MPaBUII U METOJIOB.

Wmets npeacraBienue 00 onMcaTeNbHBIX XapaKTEPUCTUKAX IJIi MACCUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHHUE 3HAUEHUS U MEPBI PACCEUBAHUA.

HaxonuTe dYacToThl 3HaUY€HHH M YacTOTHI COOBITHS, B TOM 4YHCIE THOJb3YACh
pe3yiabTaTaMy TMPOBEAEHHBIX HM3MEpPEHUH | HAOMIOJACHWH (C OMOpON Ha CIPaBOYHYIO
UH(POPMAIIHIO).

HaxoauTs BeposATHOCTH CIy4ailHBIX COOBITUN B M3yYEHHBIX OMBITaX, B TOM YUCIE B
OIBITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITUSMH, B CEpUAX HCHBITAHUN [0
MEepBOro ycrexa, B CEpusAX UcbITaHUuN bepHyu.

Hmets npeacrasiaeHue o CIy4aiiHOW BEJIMYUHE U O PaCIPENEIICHUN BEPOSTHOCTEN.

HmeTh npesicTaBieHre 0 3aKOHE OOJIBIINX YHUCET KaK O MPOSBIEHUN 3aKOHOMEPHOCTH
B CJIy4aifHOH M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEIl B IPUPOJIE U OOLIECTBE.
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TemaTn4yeckoe NVIaHNPOBaHUeE € YKA3aHHEM KOJMYECTBA aKaJeMHYeCKHX YacOB
HA OCBOCHHE KaKA0#l TeMbl y4eOHOI0 mpeaMeTa

Auaredpa
7 kJ1acc
Ne | Tema\paznen KoJua-Bo Kou-Bo Kou-Bo YyeOHO-MeTOAUYECKHE
n/m Yacos, KOHTPOJILHBIX | MPAKTHYECKHX | MATePHUAJIbl, B TOM YHUCJIe
OTBOJAMMBIX | padoT padort 3J1eKTPOHHbIE
HA
OCBOEHMeE
TeMbI
1. Uucna u 25 2 Bubnmnoreka [JOK
BEIUHCIICHUSL. https://m.edsoo.ru/7f4131ce
PanmonansHBIC POII
qucnaa https://resh.edu.ru
2. | Anrebpanyeckue 27 2 Bubnunoreka IIOK
BBIPAKCHHS https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
3. YpaBHeHus u 20 1 bubnmorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
4. Koopaunater u 24 1 bubnmoreka [JOK
rpadukw. https://m.edsoo.ru/7f4131ce
DOyHKIIUU POII
https://resh.edu.ru
5. | IloBTOpeHue u 6 1 bubnmnoreka [IOK
00o01eHme https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
6. | OBLIEE 102 7 0
KOJINYECTBO
YACOBIIO
MMPOI'PAMME
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8 ki1acce

Ne |Tema\pazmen Kou-Bo Kou-Bo Kou-Bo Y4eOHO-MeTOAUYECKHE
n/n Yacos, KOHTPOJILHBIX | MPAKTHYECKHX | MATepPHAJIbl, B TOM YHUCJIE
OTBOAMMBIX | padoT padort 3J1eKTPOHHbIE
HA
OCBOEHMeE
TeMbI
1. |Ywucnau 15 2 bubmuoreka IIOK
BBIYUCIICHHSI. https://m.edsoo.ru/7f4131ce
KBanparusie POII
KOPHHU https://resh.edu.ru
VYun.py https://uchi.ru
2. |Yucmawm 7 1 bubmuorexa LIOK
BEIUHCIICHUSL. https://m.edsoo.ru/7f4131ce
CreneHs ¢ 1eJIBIM POII
HoKa3aTeneM https://resh.edu.ru
3. | AnreGpaundeckue 5 1 Bubnunoreka [IOK
BBIPKCHHSI. https://m.edsoo.ru/7f4131ce
Ksanparusrit PoOII
TpéxHICH https://resh.edu.ru .
VYun.py https://uchi.ru
4. | AnreOpaunveckue 15 1 Bbubnmoreka [IOK
BBIPAKCHHS. https://m.edsoo.ru/7f4131ce
Anrebpandeckas POII
Apo6H https://resh.edu.ru
VYuu.py https://uchi.ru
5. |VYpaBHeHus u 15 1 Bbubnmoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131ce
Ksanpatnsie PoII
ypaBHEHHUS https://resh.edu.ru
6. |YpaBHeHHUS U 13 1 Bubnuroreka 1IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131ce
Cucremsl PoOII
ypaBHEHUI https://resh.edu.ru
VYun.py https://uchi.ru
7. | YpaBHeHuUs u 12 1 Bbubnmnorexa [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131ce
HepasenctBa PoII
https://resh.edu.ru
VYuu.py https://uchi.ru
8. |Dyukuuu. 5 bubmuoreka IIOK
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OcHOBHBIE

https://m.edsoo.ru/7f4131ce

TIOHATHUS POIII
https://resh.edu.ru
VYuu.py https://uchi.ru
9. |®yHKUMH. 9 1 bubmunorexa LIOK
YuncaoBBIe https://m.edsoo.ru/7f4131ce
¢$hyHKUIN POII
https://resh.edu.ru
VYuu.py https://uchi.ru
10. |IloBTopenue u 6 1 Bubnunoreka [IOK
00001ICcHIE https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
11. |OBIIEE 102 10 0
KOJIMYECTBO
YACOBIIO
MMPOI'PAMME
9 kJ1acc
Ne | Tema\pazmen Koua-Bo Kou-Bo Kou-Bo Y4eOHO-MeTOAUYECKHE
n/ Yacos, KOHTPOJILHBIX NPAKTUYECKH | MATEpPHAaJibl, B  TOM
n OTBOAMMBIX | paGoT X pa6ort YyHcJie JIEKTPOHHbIE
HA OCBOEHHE
TeMblI
1. | Yucnawu 9 1 butmuoreka [JOK
BBIYHCIICHUS. https://m.edsoo.ru/7f4131
JlencTBUTEIbHBI ce
€ yucia POIII
https://resh.edu.ru
VYuu.py https://uchi.ru
2. | YpaBHCHHS U 14 2 bubmuorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131
VYpaBHeHus ¢ ce
OHOMU POIII
IepeMeHHOi https://resh.edu.ru
3. | YpaBHeHus u 14 1 bubmunoreka [JOK

HCPaBCHCTBA.

CucteMsl
ypaBHEHUI

https://m.edsoo.ru/7f4131
ce

POII
https://resh.edu.ru

VYun.py https://uchi.ru
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4. | YpaBHeHUs U 16 1 bubmunoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131
Hepasencrtia ce

POII
https://resh.edu.ru
VYun.py https://uchi.ru

5. OyHKITUN 16 2 bubmmoreka [IOK
https://m.edsoo.ru/7f4131
ce
POII
https://resh.edu.ru

6. | Uucnosble 15 1 Bbutmuoreka [JOK
MOCJIEeIOBATEIbH https://m.edsoo.ru/7f4131
OCTH ce

POIII
https://resh.edu.ru
VYun.py https://uchi.ru

7. | IloBTOpeHue, 18 1 bubmuorexa [JOK
00001IEeHMHE, https://m.edsoo.ru/7f4131
CHUCTeMAaTU3aIIUS ce
3HAHUU POIII

https://resh.edu.ru
VYuu.py https://uchi.ru

8. | OBLIEE 102 9 0
KOJIMYECTB
O YACOB IO
IMPOTPAMME
I'eomeTpust

7 kJ1acc
Ne | Tema\paznen Koa-Bo Koxa-Bo Koxa-Bo Y4eOHO-MeTONMYECKHE
n/n 4acos, KOHTPOJbHBIX NMPaKTHYEeCKH | MATCPUAJIbI, B TOM
OTBOJMMBIX | padoT X pabor THCJIE JIEKTPOHHBIE
HA 0CBOEHMeE
TeMbI

1. | IIpocreitmue 14 Bubnmnorexa [IOK

reoMeTpHYecKue https://m.edsoo.ru/7f413
Ice
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(UTryphI U X POII
CBOMCTEA. https://resh.edu.ru
Vismeperue VYuu.py https://uchi.ru
TCOMETPHUCCKUX
BEJIMYHH
2. 22 1 bubmunoreka IIOK
https://m.edsoo.ru/7f413
TpeyronbHUKH lce
POII
https://resh.edu.ru
3. | INapannenbHbie 14 1 Bubnuroreka [IOK
psIMBIE, https://m.edsoo.ru/7f413
CyMMa YyTJIOB lce
TPEYrOJIbHUKA POII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | OKpY>XHOCTb U 14 1 Bubnuoreka [IOK
KPYT. https://m.edsoo.ru/7f413
I'eomeTpruecku lce
e PoII
MOCTPOCHUS https://resh.edu.ru
Yun.py https://uchi.ru
5. | lloBTopeHue, 4 1 Bubnmoreka [JOK
00o01eHne https://m.edsoo.ru/7f413
3HaHMI Ice
POII
https://resh.edu.ru
6. | OBLIEE 68 4 0
KOJIMYECTB
O YACOBIIO
MMPOI'PAMME
8 knacc
Ne | Tema\paznen Koua-Bo Kou-Bo Kou-Bo Y4eOHO-MeTOAUYECKHE
n/n Yacos, KOHTPOJILHBIX | MPAKTHYECKUX | MATEPHAJIbI, B TOM YHCJIe
OTBOJUMBIX | padoT pador 3JIEKTPOHHbIE
Ha
OCBOEHHeE
TeMblI
1. YeTbIpEXYrOIbHUKH 12 1 bubmmotexa I{OK

https://m.edsoo.ru/7f4131ce

POIII
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https://resh.edu.ru
VYuu.py https://uchi.ru

Teopema Daneca u 15 bubmuoreka [IOK
TeopeMa o https://m.edsoo.ru/7f4131ce
TPOTOPITHOHANTEHBIX POIII
OTpe3Kax, Moa00HbIC https://resh.edu.ru
TPEYTOJbHUKH
IImomans. 14 bubmuoreka LIOK
Haxoxnenue https://m.edsoo.ru/7f4131ce
rionaaein POIII
TPEYTrOoJbHUKOB U https://resh.edu.ru
MHOTOYTOJTBHBIX VYuu.py https://uchi.ru
¢buryp.
ILmomramy momoOHBIX
uryp
Teopema [ucdaropa u 10 bubmmoteka I[{OK
Havajga https://m.edsoo.ru/7f4131ce
TPUTOHOMETPHUHU POII

https://resh.edu.ru

VYuu.py https://uchi.ru
VYriel B 13 bubmuoreka LIOK
OKPY)KHOCTH. https://m.edsoo.ru/7f4131ce
Briucannasie u POIII
OTIICAHHEIC https://resh.edu.ru
YEThIPEXYTOIbHUKH.
KacarenbHbie k
OKPYKHOCTH.
Kacanue
OKPY>KHOCTEH
[ToBTOpEHUE, 4
000011IeHIE 3HAHUH
OBILIEE 68
KOJIMYECTBO
YACOB IO
NPOI'PAMME
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9 kjaacc

Ne | Tema\paznen Kou-Bo Kou-Bo Kou-Bo Y4eOHO-MeTOAUYECKHE
n/n 4acoB, KOHTPOJILHBIX | MPAKTHYECKHX | MATePHAJIbl, B TOM YHUCJIE
OTBOJIMMBIX | padoT padort 3J1eKTPOHHbIE
Ha
OCBO€EHHeE
TeMBbI
1. | TpuroHomeTpus. 16 1 bubmmoreka [JOK
TeopeMbl KOCHHYCOB https://m.edsoo.ru/7f4131c
U CUHYCOB. €
Pemienne POIII
TPEYTONBHUKOB https://resh.edu.ru '
VYuu.py https://uchi.ru
2. | IIpeoOpaszoBanue 10 1 bubnunoreka [{JOK
no1o0usl. https://m.edsoo.ru/7f4131c
Mertpuueckue ¢
COOTHOILIEHUSA POIII
B OKPYKHOCTH https://resh.edu.ru
3. | Bekropst 12 1 bubmuoreka [IOK
https://m.edsoo.ru/7f4131c
e
POIII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. JlexapToBBI 9 1 bu6mmoreka [IOK
KOOpJMHATHI Ha https://m.edsoo.ru/7f4131c
IIOCKOCTH €
POIII
https://resh.edu.ru
VYuu.py https://uchi.ru
5. | IlpaBuiibHBIE 8 1 bubmuoreka [IOK
MHOTOYTOJIbHHUKH. https://m.edsoo.ru/7f4131c
JlmuHa OKpY>KHOCTH e
Y TUTOIMaab Kpyra. POII
BrrurcicHue https://resh.edu.ru
IUIOIIaIeH
6. JBmxeHus 6 bu6mmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7f4131c

€

_PBU_[
https://resh.edu.ru

VYuu.py https://uchi.ru
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7. 7 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4131c
IToBTOpEHME,
00001EHME, £
CHCTEMAaTH3aIMs PIHI
N https://resh.edu.ru '
Yun.py https://uchi.ru
8. | OBLIEE 68 6 0
KOJIMYECTBO
YACOBIIO
IMPOI'PAMME
BeposiTHOCTB M CTATHCTHKA.
7 kJ1acc
Ne Tema\paznen Koa-Bo Koa-Bo Koa-Bo Y4ebOHO-MeTOAUYECKHE
n/n 4acoB, KOHTPOJILHBIX | MPAKTHYECKHX | MAaTepUAJIbl, B TOM YHC]e
OTBOJAUMBIX | padoT pador 3JIEKTPOHHbIE
Ha
O0CBOEHHE
TeMbI
1. [IpencraBnenue 7 2 Bbubmmnoreka [HOK
JAHHBIX https://m.edsoo.ru/7f4131c
(5}
POII
https://resh.edu.ru
VYun.py https://uchi.ru
2. OnucatenpHas 8 1 butmuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/7f4131¢
e
POII
https://resh.edu.ru
3. Crnyuaiinas 6 1 bubamnoreka [IOK
U3MEHYHBOCTh https://m.edsoo.ru/7f4131c
e
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. Bsenenue B Teoputo 4 butmmorexa [JOK

rpa¢oB

https://m.edsoo.ru/7f4131c
e

PO
https://resh.edu.ru

VYun.py https://uchi.ru
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5. BepostHOCTE 1 4 1 bubmoteka [JOK
4acToTa https://m.edsoo.ru/7f4131¢
CITy4aifHOTO €
COOBITHS POIII
https://resh.edu.ru
6. O0o01enue, 5 2 bubnunoreka [JOK
CHUCTEMAaTH3ALIHS https://m.edsoo.ru/7f4131¢
3HAHUN €
POIII
https://resh.edu.ru
Yuu.py https://uchi.ru
7. OBIIEE 34 2 5
KOJINYECTBO
YACOBIIO
IMPOI'PAMME
8 kiacc
Ne | Tema\pazaen Kou-Bo Kou-Bo Kou-Bo Y4eOHO-MeTOAUYECKHE
n/n 4acoB, KOHTPOJILHBIX | MPAKTHYECKHX | MATePHUAJIbl, B TOM YHCJIe
OTBOJAUMBIX | padoT padoTt 3JIEKTPOHHBIE
HA
OCBOEHHE
TeMBbI
1. | IloBrOpenue Kypca 4 Bubnmnorexa [IOK
7 Kmacca https://m.edsoo.ru/7f4131ce
PDIII
https://resh.edu.ru
Yuu.py https:/uchi.ru
2. | OmnucarenapHas 4 bubanorexa IJOK
CTaTUCTHUKA. https://m.edsoo.ru/7f4131ce
PaccenBanne maHHBIX POII
https://resh.edu.ru
3. | MHoxecTBa 4 Bubnmoreka [JOK
https://m.edsoo.ru/7f4131ce
PDOIII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | BeposTHOCTB 6 1 bubanorexa IIOK

CIIYy4YaifHOTO COOBITHS

https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru
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5. | BBexeHue B TCOPHIO 4 Bubnuoreka [IOK
rpados https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
6. | CiydaiiHble cOOBITHS 8 bubmnoreka [JOK
https://m.edsoo.ru/7f4131ce
PO
https://resh.edu.ru
VYun.py https://uchi.ru
7. | O600menwue, 4 1
CUCTEMaTH3AIUS
3HaHUI
8. | OBLIEE 34 1 1
KOJIMYECTBO
YACOB IO
MMPOI'PAMME
9 knacc
Ne | Tema\paznen Koxa-Bo Koxa-Bo Koxa-Bo Y4eOHO-MeTONMYECKHE
n/n 4acoB, KOHTPOJILHBIX | MPAKTHYECKUX | MaTepHuajibl, B TOM YHUCJIe
OTBOJAMMBIX | padoT pador 3JIEKTPOHHbIE
Ha
OCBOEHHeE
TeMbI
1. | IloBropenue Kypca 4 Bubnmorexa [JOK
8 Kimacca https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
2. | DneMeHThI 4 1 Bubnmorexa [IOK
KOMOHHATOPUKU https://m.edsoo.ru/7f4131ce
PO
https://resh.edu.ru
3. | 'eomerpuueckas 4 Bubnmoreka [IOK
BEPOSITHOCTD https://m.edsoo.ru/7f4131ce
PO
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | Ucneitanus 6 1 bubanotexa IIOK
bepuymnnu https://m.edsoo.ru/7f4131ce
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POIII
https://resh.edu.ru

VYun.py https://uchi.ru

CrnyuyaiiHasi BeTUUMHA 6 Bubnuoreka [TOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
O600meHue, 10 bubnnorexa LIOK
KOHTPOJIb https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
OBIIEE 34
KOJIMYECTBO
YACOB IO
NPOI'PAMME
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MarepuaJibHO-TeXHHYEeCKOe o0ecneyeHne y4e0HOro npeamMera

1. Kommnsrotep
2. MynapTUMEIUATIPOEKTOP

3. DkpaH (Ha MITaTHBE WIIM HABECHOM)
Oos3aresbHBbIC y4eOHbIC MATEPHAJIBI VIS YYCHUKA:

1. Maremaruka. AnreOpa: 7-i1 kimacc: 0a30BBI ypOBEHBb: Y4eOHHK, 7 Kiacc/
MakapserueB FO.H., Munatok H.I'., Hemko K.W. u apyrue; nox pen. Temskosckoro C.A.,
AxmmmonepHoe obmectBo «M3natenpcTBo «IIpocBemieHue»

2. Maremaruka. AnreOpa: 8-l kiacc: 0a30BbI ypoBeHb: ydeOHUK, 8 Kiacc/
MakaperueB 10.H., Munmgiox H.I'., HemkoB K.U. u npyrue; nox pen. TemsikoBckoro C.A.,
AxnmonepHoe o0miectBo «M3marenscTBo «IIpocBerienne»

3. Maremaruka. AnreOpa: 9-if kiacc: 0a30BbI ypOBEeHb: y4eOHUK, 9 kiacc/
MakapsrueB F0.H., Munmiox H.I'., HemikoB K.W. u npyrue; nox pen. TemsikoBckoro C.A.,
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

4. Maremaruka. ['eomerpust: 7-9-¢ kimaccel: 0a30BBI YpOBEHb: yueOHHK, 7-9
kiaccel/ Atanacsa JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AkupmonepHoe 001ecTBoO
«M3narenscTBO «lIpocBemienune»

5. Matematrka. BeposTHOCTh M cTaTUCTHKA: 7-9-¢ Kiacchl: 0a30BBIM YPOBEHB:
yueOHHK: B 2 vacTsx, 7-9 kmaccel/ Beicoukuii U.P., Slmenko U.B.; mox pen. Smenko MN.B.,
AxmmonepHoe obmectBo «M3natenpcTBo «IIpocBemieHue»
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