INocynapcTrBeHHOE Or01KETHOE 00IIe00pazoBarenbHoe yupexkaenrne CaMapckoi 00J1acTh CpeaHsis
o01eodpazoBarenbHas mKoJja ¢. AJIeKCaHAPOBKAa MyHHIIMTIAIHHOTO palioHa CTaBpOIMOJIbCKUN
Camapckoit o6nacTu

«PaccmoTpeHo» «ITpoBepeno» «YTBEp:KIEHO»
Ha 3aceganun MO 3aMm.aupekropa o YBP Hupextop '6OY COIL
€CTECTBEHHO-HAYYHOI'O c.AnekcanpoBKa
UKJIA.
[JToreuna JI.U/.

Pyxosozurens MO «26» aBrycta 2024 . /Boporkosa 10.B/.

/ Kouyposa H.1/ Tpukas Ne 30-01
[Iporokoi Nel OT «26» aBrycra 2024 r.
oT «26» aBrycra 2024 r

PABOYASA ITPOI'PAMMA

yueOHOro npeamera

«MarTeMaTuKa»
bazoBs1i1 ypoBeHb

U1 oOyuarommxcst 5-9 kiaccos.

C=RU, O=IBOY
coul
c.AnekcaHapoBKa,
CN=BopoHkosa OB,
E=so_cu_aleksandr_
stv@samara.edu.ru
‘ \ 00b5a66117e692fb32
2025.02.03 10:14:

08+03'00'

c.AnekcanapoBka, 2024



HOACHUTEJBHASA 3AITNUCKA.

[Iporpamma o mMaremaTtuke ajisg oOyyaromuxcsi 5—9 KiiaccoB pa3paboTaHa Ha OCHOBE
®I'OC O0O. B nporpammMme o MareMaTHKE YYTE€HbI UAEH U ToJioxkeHus: KoHuenmmu
pa3BUTHS MaTeMaThueckoro odpasoBanus B Poccuiickoit deaeparum.

[IpeameToM MaTeMaTUKU SIBISIOTCS (PYyH/IaMEHTAJIbHBIE CTPYKTYpbl HAIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHBIE OTHOLIECHUS (OT MPOCTEHIINX,
yCBAaMBAEMbIX B  HEMOCPEACTBEHHOM  OIBITE, JO  JOCTAaTOYHO CIIOXKHBIX,
HE0OXOUMBIX JUISt pa3BUTHUSA Hay4YHBIX u MPUKIATHBIX uaen).
Maremarnueckue 3HaHHUS OOECIEUMBAIOT IMOHMMAHWE IMPUHIIMIIOB YCTPONCTBA H
UCII0JIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIIPUSITUE U HMHTEPHPETALUIO
COLIMAJIBHOM, 3KOHOMHYECKOW, MOJUTUYECKON HHPOpMALKUU, AAOT BO3MOXXHOCTH
BBITIOJIHATh PACU€Thl U COCTABJISITH AJTOPUTMBI, HAXOJUTh U NMPUMEHSITH (DOPMYIIBI,
BJIQJIETh MPAKTHUYECKUMU NPUEMAMH T€OMETPUUYECKUX HM3MEPEHUl W TOCTPOEHUIA,
yuTaTh MH(OpMAIMIO, MPEACTABICHHYIO B BHJAE TaONMIl, JUarpaMMm U Tpadukos,
KUTh B YCJIOBUSX HEONPEACIEHHOCTH M TIOHMMATh BEPOATHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

N3yuenne wmatematuku GopMUpyeT y OOyYarOMIMXCS MAaTEMaTUYeCKUd CTHIIb
MBIIUICHUS, OPOSIBISIIOIINIICS B ONPENENIEHHBIX  YMCTBEHHBIX  HaBbIKAX.
OOyuaromuecs OCBaMBAIOT TaKU€ NPUEMBI M METObl MBIIIJICHUS, KaK UHAYKIUS U
JIeAyKIsi, Oo0OOIIeHHe W KOHKPETH3allus, aHajlu3 W CHUHTE3, KiIacCUpUKAus |
cucrteMatuzanus, alcTparupoBaHue U  aHajgorus. OOBEKThl MaTeMaTHYECKUX
YMO3aKJIIOUEHUH, TpaBuiia UX KOHCTPYMPOBAaHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHM, CIOCOOCTBYIOT BBIPaOOTKE YMEHHS (POpPMYyIUPOBATH,
00OCHOBBIBaTh M JOKAa3bIBaTh CYXKJEHHSA, TEM CaMbiM pPa3BUBAIOT JIOTHYECKOE
MBIIUICHUE. N3yuenne MaTEeMaTHKU oOecnieunBaeT dbopMupoBanue
ANTOPUTMHUYECKOM KOMITOHEHThI MBIIIJIEHUS! U BOCIIUTAHUE YMEHUN JAEMCTBOBaTH IO
3aJlaHHBIM QJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBATh HOBbIE. B
MpOLIECCe pEeIIeHUsl 3aJad — OCHOBOM Y4YeOHOM JesATeNbHOCTM Ha ypOKax

MAaTCMAaTUKH — PAa3BHUBAIOTCA TBOPUCCKasA U IIPUKIIaAHasA CTOPOHBLI MBIIIIJICHUA.



OOyuenne mareMaTuke Ja€T BO3MOXHOCTh pPa3BUBAaTh y OOYYarOMIMXCS TOYHYIO,
palMOHANBbHYI0O U MH(DOPMATUBHYIO peyb, YMEHUE OTOMpATh HanboJjee MOIXOSAIIue
A3BIKOBBIC, CUMBOJIMYECKHE, Tpapuueckue CpeAcTBa A BBIPAKECHUSA CYXKICHUH U
HATJIATHOTO UX MPECTaBICHHUS.

[Ipy wu3yyeHHH MaTEMaTUKH OCYILIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMu
MO3HAHUS  JIEUCTBUTEIBHOCTH, TMPEACTABICHUSAMU O TMpeaMeTe M  METoJax
MaTEMaTUKH, UX OTJIIMYUU OT METOJIOB JPYTUX ECTECTBEHHBIX U T'yMaHUTaPHBIX
HayK, 00 OCOOEHHOCTSIX TPUMEHEHHUS MaTEeMaTUKHU [JIs PEHIeHUs Hay4YHbIX U
MPUKIAAHBIX 33]a4.

[IpuoputetHpiMu  1lemsiMH  OOydYeHHsI MaTeMaThke B 5-9 Kkjaccax SBISAIOTCA:
dopMHpOBaHHE IIEHTPAIBHBIX MAaTEMAaTUYECKUX TOHATUH  (Y4UCllO, BEIMYUHA
reoMeTpuyeckas (Qurypa, NmepeMeHHas, BEPOSTHOCTh, (DYHKIUSA), 00CCIEUHBAIOIINX
IPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh  MaTeMaTHYECKOTo 0Opa30BaHUsA
oOyuaromuxcs; TOJBeJeHHEe OOydyaroluxcs Ha JOCTYIIHOM [JIsi HUX YpPOBHE K
OCO3HAaHWIO B3aUMOCBS3M MaTeMaTHKM U  OKPYXAIOLIEro MHUpa, MOHUMAaHHEe
MaTEeMaTHKHU KaK 4acTu oOIIeH KyJIbTyphl YEIOBEUECTBA;

pPa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEM  OOydarommxcs,
II03HABATEJIbHOM AKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHHM, KpUTUYHOCTH MBILIJICHUS,
MHTEpeca K U3YUEHUI0 MaTEMAaTUKH;

dbopmupoBaHue (PYHKIMOHATBHOW MaTEeMaTHYECKON TI'pPaMOTHOCTH: YMEHHS
pacro3HaBaTh NPOSBICHUS MaTEMaTHUYECKUX MOHSATHI, 0ObEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CUTYalMsIX W MPHU U3YyUYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
dbopMynMpoBaTh UX HA SI3bIKE MAaTEMAaTUKU M CO3/1aBaTh MaTeMaTUYECKUE MOJIETH,
MPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUU amnmapar s peleHUus MpPaKTUKO-
OPUEHTHPOBAHHBIX  3aJa4, WHTEPIPETHPOBATh M OLIEHUBATh IOJYYEHHBIE
pE3yNbTATHI.

OcHOBHBIE TUHUU COAEPKAHUS MTPOrPaMMBbI 10 MateMaTuke B 5—9 kmaccax: «Hucna u

BBIUMCIIEHUS», «Anredpay («Anredpanyeckue BBIDAKEHUS», «YpaBHEHHUS U



HepaBeHCTBa»), «DyHkium», «l'eomerpus» («'eomerpudeckue Qurypsl u ux
CBOMCTBaY, «/3MepeHne TEOMETPUUECKUX BEIIMUUHY), «BEepOsSTHOCTh M CTaTHCTUKA.
JlaHHbIE JIMHMMA Pa3BUBAIOTCA  MapalIeNbHO, KaXaask B COOTBETCTBUHU C
COOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBHCHMO OJHA OT JPYTOi, a B TECHOM KOHTAKTe
Y B3aUMOJICHCTBHUH.

Copepxanue TporpaMMbl 1O  MaTeMaTUKe, paclpelneiéHHOe 1O  ToAaM
oOydeHHusl, CTPYKTYPHpPOBAaHO TaKUM 0Opa3oM, 4dYTOOBI KO BCEM OCHOBHEIM,
MPUHIUIIMAIBHBIM BOTIPOCaM OOyYaloluecss 0Opalaiuch HEOAHOKPATHO, UYTOOBI
OBJIAJICHNE  MAaTEeMAaTUYECKUMHU  TOHATHSIMH W HaBBIKAMH  OCYIIECTBIISJIOCH
MOCJICZIOBATEIBHO U IOCTYIATENbHO, C COOJIIOIEHUEM MTPUHIIUIIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHHSA BKIIOYAJINCh B OOIIYI0 CHUCTEMY MaTEeMaTHUECKUX TMPEICTaBICHUIN
oOyuaromuxcs, pacmupsiss U yrayomsst e€, oOpa3yss NpPOYHbIE MHO>KECTBEHHBIE
CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO wMaremaruka sBiIs€TCS 005A3aTENIbHBIM Y4€OHBIM
IIpeIMETOM Ha YPOBHE OCHOBHOIO o0Imiero oopaszoanus. B 5-9 kimaccax MaremaTuka
TPaIUIIMOHHO M3YyYaeTCsl B paMKax CIEAYIONIMX Y4eOHBIX KypcoB: B 5— 6 Kijaccax —
kypca «Marematuka», B /-9 Kimaccax — KypcoB «Anrebpa», «I'eometpus» u
«BeposTHOCT M CTaTUCTHKAY.

MecTto npenmMeTa B yd4eOHOM TIIaHE.

OOmiee 4YUCIIO YacoB, PEKOMEHIOBAaHHBIX JUIA M3y4eHHs MaTeMaTuku (0a30BbIid
YpPOBEHb) Ha YypOBHE OCHOBHOTO 00ImIero oOpa3oBaHHS B COOTBETCTBUM C
®enepanibHOI paboueil mporpammoii o yuebHoMy mnpeamety « Maremaruka» — 952
yaca: B 5 kiacce — 170 waco (5 gacoB B Heneno), B 6 kiacce — 170 gacos (5 yacoB B
Hezaemo), B 7 kinacce — 204 gaca (6 gacoB B Hemenmo), B 8 kiacce — 204 gaca (6
yacoB B Heaenio), B 9 kmacce — 204 yaca (6 wacoB B Henemo). Ilpu peamusaiuu
JAHHOM TPOrpaMMBbl KOJIMYECTBO YacOB B 5 Kiiacce yBenuueHo Ha 1 yac B Henemo (34
yaca B TroJ) 3a Ccu€T YacTu Y4yeOHOro IuiaHa, GOpMUPYEMOH YyJaCTHUKaMH
00pa3oBaTeNbHBIX OTHOIIEHUH.

JlaHHbple 4Yackl paclpeAelieHbl IO pas3ieiaM IporpamMMmbl 5 Kiacca CIeAYIOIIHUM



oOpazom:

OOBIKHOBEHHBIE JpoOM- 94, necsaTwyHbIE APOOH- 9 Y., HArJsAAHAS TEOMETPUS Ha
TUIOCKOCTHU-34., HATJISTHAS] TE€OMETPUsSI, MHOTOYTOJIBHUKH — 34. , moBTOoperne — 10 .
[lesrecooOpa3HOCTh yBEIUYEHUST YacOB MAaTEMATHKH B S5 KIacce o0ycioBIeHA
aHAITM30M pPEe3yJIbTaTOB BCEpOCCHHCKUX MPOBEPOYHBIX PAabOT, BHYTPHUIIKOIEHOTO
OLICHUBAHUSI TIPEIMETHBIX PE3yJbTaTOB, KOTOPHIC MMOKAa3aJld HEJOCTATOYHBIN YPOBEHb
c(OPMUPOBAHHOCTH y OOYYAIOIIMXCS CIETYIOMNUX HABBIKOB !

-BBINIOJIHATh, COYETasl yCTHbIE M THCbMEHHBbIE MPHEMBI, apUPMETUUYECKHE
JACUCTBUSL C HATYPAIbHBIMH M LIEJBIMH YUCIAMHU, OOBIKHOBEHHBIMH H JIECATHYHBIMU
ApOOSIMU, TTOJIOKUTEILHBIMU U OTPUIIATESIIHHBIME YUCIIAMH;

-pelaTh TEKCTOBBIC 3a/laud, 3a/la4d Ha HAXOXKICHHE T€OMETPUYCCKHX BEJIHYUH B
NPAKTUICCKUX CHTYAIUsX;

-BBISIBJISITH ~ HEJIOCTATOYHOCTh W M30BITOYHOCTH  MH(DOpPMANUHW,  JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a/1a4H;

-BBIOMPATH, aHAITM3UPOBATh, CHCTEMaTH3HPOBATh u UHTEPIPETUPOBATH
UH(POPMAIIHIO PA3JINYHBIX BUIOB U POPM MPEICTABICHHSI.

OOmiee YrCIo YacoB B IOJ HA U3yYEHUE yIeOHOTO TpeaMera « MaremaTukay B 5

Kjacce cocrtasisiet 204 yaca.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBLI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
N3yuenne  maTeMaTHKH Ha  ypOBHE  OCHOBHOTO  00miero  oOpa3oBaHUs
HaIlpaBJICHO Ha JOCTM)KCHHE OOYYaIOIMIMMUCA JUYHOCTHBIX, METalpeJIMETHBIX U
peAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB OCBOSHHUS YUCOHOTO IIpeMeTa.
JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHHUS IIPOrPaMMBbI 10 MATEMATUKE XapAKTEPUIYIOTCS:
1) marpuoTHYecKoe BOCHHTAHHME: TIPOSBICHHEM HWHTEpeca K NPOIUIOMY U
HACTOAIIEMY POCCUMCKON MaTEMaTHUKH, ICHHOCTHBIM OTHOIIIEHUEM K IOCTUKEHUSIM
POCCUNCKHX MAaTEMAaTUKOB M  POCCUMCKOM MATEMaTUYE€CKOW  IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JIOCTHKEHUM B APYTUX HayKax U MPUKIATHBIX cdepax;

2) rpaxIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW Tpa)kJIaHWHA W peaju3aliu ero Ipas,
MPEJCTABIICHUEM O MaTEeMaTUYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUSA Pa3JIMUHbBIX
CTPYKTYp, SBJICHUM, TMPOIEAYyp TpaKJaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYCCKHUX TpPOOJIeM, CBSA3aHHBIX C
MPAKTUYECKUM  TNPUMEHEHUEM  JOCTHXKCHMH  HayKH, OCO3HaHHEM  BaKHOCTHU
MOPAJIbHO-ATUYECKUX MPUHITUIIOB B AEATEIBHOCTU YUYEHOTO;

3) TpyaoBoe BOCHHTAHWE: YCTAaHOBKOW HA aKTHBHOE YYacTHE B PCIICHUH
MPAKTUYECKUX 3aJa4 MAaTEeMaTHYECKOM HampaBlIEHHOCTH, OCO3HAHHUEM BaKHOCTHU
MaTeMaTU4YeCKOro oOpa30oBaHUsI HaA TMPOTSHKEHUM BCEH JKU3HM ISl YCTEHTHOM
npodecCUOHAIBHON NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX  YMEHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOEHUEM MHIUBUIYATHHOU TPACKTOPUU OOpa30BaHUS U
KU3HEHHBIX IUIAHOB €  Yy4ETOM  JIMYHBIX  MHTEPECOB UM  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIHTAHUE: CIIOCOOHOCTHIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY
BOCIIPUSATUIO MaTeMaTHYECKUX  OOBEKTOB, 3ajady, peUIeHU, PacCyKIEHUH,
YMEHUIO BHUIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 ITO3HAHMHA: OpI/ICHTaHI/ICle JCATCIIbHOCTHHA



COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEJCTaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YeJIOBEKa, MPUPOJbI U OOLIECTBA, TOHUMAHUEM MaTeMaTUYECKON HAyKH Kak
chepbl YENOBEUECKON MAESITENBbHOCTH, JTaloB €€ pa3BUTHS M 3HAYUMOCTH IS
Pa3BUTHUS LMBWIM3AIMU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKA M MaTeMaTHYeCKOU
KyJbTYpOM KakK CpeICTBOM MO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU U OTIbIXA,
perynsipHass (uU3MYecKas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBBIKA pe(IICKCHH,
PU3HAHKWEM CBOETO MpaBa Ha OMUOKY U TAKOTO e MpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYEeCKOe BOCIMUTAHME: OpPUEHTAIMEH Ha NPUMECHEHUE MaTeMaTHYECKUX
3HaHWW JUIsI pelIeHHs 3aJad B OONacTH COXPAaHHOCTH OKPYXKAIOUIeH Cpepbl,
IUTAHUPOBAHMUS MOCTYIIKOB U OLIEHKU ux BO3MOXHBIX HaBBIKAMHU
HCCIIEIOBATENBCKOM IeATEIBHOCTH;

6)duznueckoe BoOcnHUTaHMeE, (popmMupoBaHue KYJIbTYpPHI 310POBbS "
IMOLUMOHAJIBHOIO 0JIaromoJy4usi: TOTOBHOCTHIO TMPUMEHSITh MaTeMaTUYECKHUE
3HaHWA B HMHTEpPEcax CBOETO 37I0POBBS, BEIEHHUS 3I0pPOBOTO oOOpa3a >KU3HH
(3mopoBoOe TUTaHWe, cOATaHCUPOBAHHBINA PEXKUM 3aHATUN

MOCIEACTBUA Ui OKPYXKAroMIe Cpeapl, OCO3HAHMEM TJI00aTbHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUs;

8) amanTanusi K U3MEHSIONIUMCS YCJIOBHSIM CONMAJIbHOH M TPHPOIHON Cpenbl:
TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSX HEOMPEISIEHHOCTH, MOBBIIICHHIO YPOBHS
CBOEHM KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO0 NeATEIbHOCTh, B TOM YHCIE yMEHHE
VUUTBCA y JAPYTUX JIOJAEH, MpHOOpeTaTh B COBMECTHOW JESATEIBHOCTH HOBBIC
3HAHWS, HABBIKM ¥ KOMITETEHITUH U3 OMBITA APYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHUH, B TOM 4HCIE (DOpMYyIUpOBaAThH
UJeH, TOHATHS, TUIOTE3bl 00 OOBEKTaXx M SBICHHUSIX, B TOM YHCIEC paHee He
U3BECTHBIX, OCO3HABaTh JE(QUIUTHI COOCTBEHHBIX 3HAHUA UM KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 Kak BbI30B, TPEOYyIOIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE

pemieHuss W JAeWCTBUs, (POPMYJIHMpPOBATH U OIEHUBATH PHUCKM U TOCIEICTBUSA,



(hOpMHUPOBATH OTIBIT.
METANPEJMETHBIE PE3YJIbTATDI

B pesynbrare ocBoeHHsI TporpaMMBbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIETro

o0Opa3oBaHus y oOywatomierocs OyayT chOpMHpPOBaHBI —MeTalpeAMETHbBIC
pe3yibTaThl, XapaKTepU3yIOIIHecs OBJIaJICHUEM YHUBEpCAIbHBIMU
MO3HABATEIbHBIMUA  JICUCTBUSIMH,  YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU

JNEHCTBUSMH M YHUBEPCAIbHBIMH PETYIATUBHBIMU JICHCTBUSMU.

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbI€ 1eiiCTBUS

ba3oBble Jioruyeckue aeiicTBusI:

BBISIBIIAITH M XapaKTepU30BaTh  CYIIECTBEHHBbIE  IMPU3HAKK  MaTeMaTHYECKHUX
00BEKTOB, MOHSATUH, OTHOIICHWH  MEXTYy MOHITHSIMH, bopMyIHpPOBATH
ompeeleHUs] TOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI NpPHU3HAK Kiaccudukaiumu,
OCHOBaHMS I 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUH TTPOBOIUMOTO aHAJN3a;
BOCIIPUHUMATh, (JOPMYJIHPOBATh U TPEOOPA30BBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHUILIaTEIbHbIC, €MUHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIE;

BBISIBIISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHS B (aKTax,
JAHHBIX, HAONMIONIEHUAX W YTBEPXKICHUSX, MpeasiaraTh KPUTEPUU JJIS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

Jenath  BBIBOABI C  HWCIOJB30BAaHMEM  3aKOHOB  JIOTMKH, JIEyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MaTeMaTHYCCKUX  yTBepXkaAcHuH (mpsMble ©  OT
IPOTHBHOTO), IPOBOJUTh  CAMOCTOATEIHLHO  HECIOXXHBIC  JOKa3aTelhCTBa
MaTeMaTH4eCKuX (DaKTOB, BBICTpAWBAaTh AapTyMEHTAIUIO, TPUBOAWTH NPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS;

BBIOMpATh  CMOCOO  pemieHuss  yuyeOHOM — 3amaum  (CpaBHHBATh  HECKOJBKO
BapUAHTOB pEIICHHs, BHIOMpATh HanOoJiee MOAXOMAIIMN C y4ETOM CaMOCTOSITEIILHO
BBIJICIICHHBIX KPUTEPHUEB).

basoBble ucciaeaoBarebCKue 1eCTBUA !

HUCIIOJIB30BAaTh BOITPOCHI KakK I/ICCJIG,HOBaTCJIBCKI/Iﬁ HHCTPYMCHT IIO3HaHMH:I,



dbopMynupoBaTh BOMPOCH,  (puKcHpyromMe  OpOTHUBOpEUHe,  Mpoliemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh KMCKOMOE M JaHHOe, (OopMHUpOBaTh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUIO, MHEHUE;

IPOBOJIUTh MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT,
HEOOJIbIIIOE  HUCCJIEOBAaHME MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSATENbHO  (GOPMYIMPOBATH O0OOIIEHUS M  BBIBOJIBI MO  pe3yjbTaTam
POBEAEHHOTO HaONIOAEHUS, HWCCIEAOBAaHMs, OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBaTh ~ BO3MOXKHOE  pa3BUTHE  IIpolecca, a  TAaKXKE  BBIABUIATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundpopmanueii:

BBISBJISTH ~ HEJOCTaTOYHOCT W M30BITOYHOCTH  HMH(OpMalMM,  JaHHBIX,
HEO0OXOAMMBIX JJI PELICHUS 3a]1auH;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETHUPOBATH HWH(OOPMALUIO
pa3IMYHbIX BUJOB U (DOPM IpeICTaBICHHUS;

BBIOWpATH bopmy MPEJICTABICHUS uH(opmaru u WJUTIOCTPUPOBATH
pelaeMble 3aJaud CXeMaMu, JuarpamMmamu, MHOW TrpauKkoil M UX KOMOMHAIUSIMU,
OLICHUBATh HAAEKHOCTh MHPOPMALMK 1O KPUTEPHSIM, MPEIJIOKEHHBIM
YUHUTENIEM UM CPOPMYIHPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuKaTHBHBIE YyHUBEpPCcaIbHbIe yieOHbIe 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSAMH U LIEISIMU
oOlIeHHsl, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHUS MO  XOJy  peIIeHUus  3aJlayd,
KOMMEHTHPOBATh MOJIYYEHHBIN PEe3yJIbTaT;

B XO0A€ OOCyXJeHHS 3a7aBaTh BOMPOCHl IO CYIIECTBY OOCYXKJA€MOW TEMBI,
npoOiemMbl, pelaeMol 3ajJauyd, BbICKA3bIBaTh M€, HAlEJICHHbIE Ha TOUCK
pELIeHMs], COIOCTAaBIATh CBOM CYXKJIEHHS C CYXICHUSIMU JAPYIMX YYaCTHUKOB

auanora, OOHApYXXWBaTh pa3IW4Me M CXOJICTBO IIO3WIMA, B KOPPEKTHOU (opme



dbopMynupoBaTh pa3HOTIaCHsl, CBOM BO3PAKECHHUS;

IPENCTABIATh PE3yNbTAaThl PEIICHUs 3aJadud, KCIIEPUMEHTA, MCCIEI0BAaHUs, IIPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3aJay Mpe3eHTaluu
1 0COOEHHOCTEN ayIUTOPUH;

IOHMMAaTh U HCIIOJIb30BATh INPEUMYIIECTBA KOMAaHJAHONM M WHAUBUAYAJIbHON PaOOTHI
MIPU PEIICHUU YYEOHBIX MaTEMaTHUECKHX 3a/1adY;

OpPUHUMATh  L[EJIb  COBMECTHOM  JEATEIBHOCTH, ILIAHUPOBAaTh  OPTraHU3ALUIO
COBMECTHOM paboThl, pacnpenensTb BUABl padOT, JAOroBapUBaThCs, OOCYXKIATh
MIPOIIECC U PE3yNbTaT padbOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CYyk1eHUsI, 0OOMEH MHEHUSAMHU, MO3TOBbIE
HIITYpMbl U JIPYTUE), BBIIOJHATH CBOK YacTh pPAabOTHl M KOOPAWHUPOBATH CBOM
JEUCTBUSA C APYTHUMH YJIEHAMU KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIA1a

B OOILIMIA MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU
B3aMMOJICUCTBUS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUYeOHbIC 1CCTBUA

Camoopranmsanmsi: CaMOCTOSITENBHO  COCTABJIATh IUIAH, QJITOPUTM  PELICHHUS
3agayn (WM €ro 4YacTh), BBIOMpATh CIIOCOO PEHICHUS C Y4YETOM HMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUAHTHI pEIICHUH C Y4ETOM HOBOM MHGMOpMAIIHH.

CaMOKOHTPOJIb: BIAJETh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3ynbTaTa peleHusl MaTEMaTUIECKOH 3aauH;

MpEeABUAECTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPHU PEUICHUU 337a4d, BHOCUTb
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JIEATEIbHOCTH TIOCTABICHHOW 1LeU H
YCIIOBHSIM, OOBSICHATh NPHYMHBI JOCTHKEHUS WM HEAOCTHWKEHUS LEJIU, HAaXOIUTh
OLIMOKY, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

HpeI[MeTHBIC PE3YJIbTATBI OCBOCHUS IIPOIrpaMMBbI 11O MATCMATHUKC ITPCACTABJICHBI I10



rojaM OOy4YeHUs B CIEAYIOIIMX pasfenax MporpaMMbl B paMKax OTIAEITHHBIX
y4eOHBIX KypCOB: B 5—6 kitaccax — Kkypca «MaremaTtukay», B 7/—9 Kj1accax — KypcoB

«Anrebpay, «['eomeTpus», «BeposITHOCTh U CTaTUCTHKAY.

PABOYAS ITPOT'PAMMA
yueOHOro kypca « MareMaTuka Uit 00y4aroIuxcs

5-6 Ki1accoB

HHOACHUTEJIBHASA 3AIIMCKA.
[TpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTHUKe B 5—6 Kaccax sIBISIFOTCS:
OpOJO/KEHHE  (POPMHpPOBAHUSI OCHOBHBIX  MAaTEMAaTUYECKUX  IOHATUH (4UucIo,
BEJIMUMHA, TreoMeTpuueckas ¢Qurypa), oOeCleunBalOMUX MPEEMCTBEHHOCTh U
MEePCHEKTUBHOCTh MAaTEMaTHYE€CKOro 0O0pa30oBaHUs 00YyYaroluXcCs;
pa3BUTHE UHTEIUIEKTYaJbHBIX M  TBOPYECKMX CIOCOOHOCTEH  OOywarommxcs,
MTO3HABATEJIbHOM aKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, WMHTEpeca K M3YUYECHHIO
MaTE€MaTHKH;
MOABEACHUE OOYy4YalIUXCsd Ha JOCTYHOM JUII HHUX YpPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTHKN U OKPYXKAIOIEro MHUPA,;
dbopmupoBaHre  (PYHKUMOHAIBHOM  MATEMaTHYECKOM  IpPaMOTHOCTH:  yMEHMS
pacrno3HaBaThb MAaT€MaTHYECKHE OOBEKTbl B PEAIbHBIX JKU3HEHHBIX CUTYyallMsX,
MPUMEHATh OCBOCHHBIE YMEHHUS Ui PEIIeHHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3a/lay, UHTEPIPETUPOBATH MOITYUEHHBIE PE3yJIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE
MIPAKTUYECKON CUTYALUU.
OcHOBHBIE JMHUM COJAEpXKAaHUS Kypca MareMaTuku B 5—6 kiaccax —
apudmeTrnyeckas U reoMeTpUyYecKas, KOTOPbIE Pa3BUBAIOTCS MapajljiesibHO, KaXKaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBHCHMO OJ[HA OT JIPYroil, a B
TECHOM KOHTAaKTE€ M B3auMoOJEWCTBUM. Takke B Kypce MaTeMaTUKU MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMHUCATEIbHON CTATUCTUKH.
N3yuenue apudmeTrnueckoro mMarepuaia HaUMHAETCS CO CHUCTeMaTH3alluyd U Pa3BUTHUS
3HAHUM O HaTypalbHBIX YHCIAX, MOJIYYEHHBIX HA YPOBHE HAYaJbHOTO OOIIETO

oOpa3zoBanus. [lpum 3TOM COBEpIIEHCTBOBAHWE BBIYUCIUTEILHON TEXHUKH U



GbOopMHpOBaHHE HOBBIX TEOPETUUYSCKUX 3HAHWW  COUYETAETCS C  Pa3BUTHEM
BBIYMCIUTEILHON KYJNbTYphl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MpUEMamM
NPUKUAKA M OLEHKU pEe3yJbTaTOB BbIYMCICHUN. M3ydeHue HaTypajabHBIX YHCEN
npojoipKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYaJbHBIMU TOHSATHUSIMH TEOPUU
JOETUMOCTH.

Hauano wu3ydeHuss OOBIKHOBEHHBIX M JIECITHUYHBIX JApOOEH OTHECEHO K S Kiaccy.
DTO MepBbIN 3Tall B OCBOEHUU JIpoOei, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UJesAMH, TOHSTUSMU TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B
MOJIHOM O00BEME MPEAIIECTBYET M3YUYEHUIO NECATUYHBIX NPOOEH, UTO

1[eJeCO00pa3sHO C TOYKM 3pEHUS JIOTMKU W3JI0KEHUS YHCIOBOM JIMHUHK, KOTJa
npaBuiia JEUCTBUN C JNECATUYHBIMU APOOSMU MOXKHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAMH BBITIOJIHEHUS JIEUCTBUIM C OOBIKHOBEHHBIMHU JApPOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU JIPOOSIMU PACIIMPUT BO3MOXKHOCTH JJII MOHUMAaHUS OO0y4YaroIIUMUCS
MPUKIIAIHOTO MPUMEHEHUST HOBOM 3alMCH MPU U3YYEHUM JPYTUX MPEIMETOB U TPU
MPaKTUYECKOM ucroyib3oBaHuu. K 6 kilaccy OTHECEH BTOpOM 3Tam B HW3YYCHUU
npo0eit, rJ€ TMPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUS U
npeoOpa3oBaHus  JIpoOed, OCBOCHHME HOBBIX  BBIUYUCIUTENIBHBIX  QJITOPUTMOB,
OTTaYMBAaHUE TEXHUKUM BBIYMCICHHM, B TOM YHUCJIE 3HAYCHUW BBIPAKECHUM,
colepKalmux ¢ OOBIKHOBEHHbIC, W JCCATUYHBIE JpOOU, YCTAHOBJICHUE CBS3EH
MEXIy HHUMH, paCCMOTPEHHE MPUEMOB pelieHUs 3aa4 Ha ApoOou. B Hauane 6 kimacca
MPOUCXOJIUT 3HAKOMCTBO C TIOHSITUEM IPOIICHTA.

OCOOEHHOCTBIO M3YyYEHUS TMOJIOKUTEIBHBIX M OTPUIIATENIHLHBIX YUCEI SBISETCS TO,
YTO OHM TaK)K€ MOTYT pacCMaTpUBaThCi B HECKOJIbKO 3TamoB. B 6 kiacce B Havase
n3yueHus: Tembl «[loNOKUTENbHBIE W OTPULIATENIBHBIC YHCJIA» BBIIEISAETCS MOJITEMa
«llenpie 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMH YHCIIAMU U
JNEUCTBUSIMA C TIOJIOKUTEIbHBIMH U OTPUILIATEIBHBIMU YKCJIAMH MPOUCXOJUT HA
OCHOBE COJEPKATEIbHOTO IMOAXO0Ja. OJTO IO3BOJIIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTh  OOy4YalOlMXCAd MPAKTUYECKH CO BCEMU OCHOBHBIMU MHOHSTUSMHU

TEMbI, B TOM HYHCJIC H C IIpaBUJIaMU 3HAKOB IIPH BBIITOJIHCHHUN apI/I(I)MeTI/I‘-IeCKI/IX



neiictBuil. M3ydeHuwe palyoHaldbHBIX YHCEN HA OJTOM HE 3aKOHUYHUTCS, a OyneT
IPOAODKEHO B Kypce areopsl 7 Kiacca.

[lpu oOyuyeHMM pELIEHMIO TEKCTOBBIX 33Jady B 56 Kjaccax HCHOJIb3YIOTCA
apupmernyeckue npuémsl peuieHus. [lpu orpadboTke BRIYUCINTENBHBIX HABBIKOB B 5—6
KJIACCaX pPAacCMATPUBAIOTCS TEKCTOBBIE 3aJayd  CIEAYIOIIMX BUIOB: 33Jayd  Ha
JIBWKEHUWE, Ha 4YacTH, Ha TIOKYNKH, Ha pabOTy W NPOU3BOJMUTEIBHOCTh, Ha
IOPOLEHTHI, HA OTHOIIEHWS M mponopruu. OOyuarolmuecss 3HAKOMATCA C NpUEMaMU
pemieHust 3agad  epedbopoM  BO3MOXKHBIX ~ BapuUaHTOB, ydarcsi paboTarb C
uH(popMaImen, NpeacTaBICHHON B (popMe TaOJIUILL UK AUArpamM.

B mporpamme ywebHoro kypca «MaremMaTtuka» MpeaIycMOTpeHO (opMupoBaHUe
IPOIEIEBTUYECKUX aNreOpandyeckux MpeAcTaBieHuil. bykBa Kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MaTEMaTUYeCKOr0 KOHTEKCTa BBOJMUTCSA IIOCTEIIEHHO.
bykBeHHass CHMBOJMKA IIMPOKO MCHOJB3YETCA MPEXKAE BCEro JJIA 3alUCH OOIIUX
YTBEPXKACHUN U IPEIOKEHUM, POPMYJI, B YACTHOCTH JIJIsl BBIYUCIICHUSI TEOMETPUYECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD» YUCIIA.

B nporpamme yweOHoro Kypca «MareMaTtuka» IpeAcTaBiI€Ha  HarsaHas
reoMeTpus, HalpaBlieHHas Ha pa3BUTHUE OOPAa3HOrO MBINUIEHUS], MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUNA. DTO BaXKHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOPBIM OCYHIECTBIIIETCS HA HATJSAJHO-TIPAKTUYECKOM YPOBHE, OIMPAETCS HA
HarJsgHO-00pa3Hoe  MblluleHWe — olywarouiuxca.  bonblias — poiab  OTBOJUTCS
MPaKTUYECKOHN JIEATEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MojenupoBanuto. OOyyaronuecs
3HAKOMATCA C T€OMETPUUYECKUMH (PUrypaMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C HX
OPOCTEUIIMMU  KOH(QUTYpALMSIMHU, Yydarcsl U300pakaTb HMX Ha HEJIMHOBAaHHON U
KjiertyaTod Oymare, paccMaTpuBalOT MX MpocTeiiide cBoiictBa. B mpouecce
U3y4EHUs HarjsgHOW TEeOMETpUM 3HaHUA, IMOJy4YCHHbIE OOydYarolUMHCA  Ha
YPOBHE HaudajJbHOro OOILIero oOpa3oBaHMs, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.
CornacHo ywyeOHOMY IUTaHy B 5-6 Kiaccax W3ydaeTrcs HHTETPUPOBAHHBINA MpEAMET
«MartemaTHKa», KOTOPBIA BKJIIOYAeT apuMeTHyecKui Marepual | HarJIsIHYIo

recoMeTprurlo, a TaKKe JMPONCACBTUUCCKUC CBCACHUA U3 aJIFC6pBI, OJICMCHTHI



JIOTUKH U Ha4yajia ONMUCATETbHOU CTATUCTUKH.
Ha usyuenue ydeOHOro kypca «MaremaTuka» OTBOAMTCS 374 daca: B 5 Kilacce —

204 gy (170+34 4.) (6 yacoB B Hememo), B 6 kimacce — 170 wacoB (54acoB B Hemeno).



COAEPKXAHUE OBYUYEHUSA

5 KUIIACC

HartypaJjbHble 4HCIa U HYJIb

HatypanbHoe wuucno. Psg HarypanpHbix uucen. Yucno 0. W3o0paxenue
HATYypaJbHBIX YUCEJ TOUKAMHU HAa KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

[lo3unmoHHass  cucremMa  CUMCIEHHs. PuMckas  Hymepauuss Kak  [pUMEP
HEIO3UIMOHHON CUCTEMBI CUUCIEHUS. JlecITUYHAas CUCTEMA CUMCIICHUS.

CpaBHEHHE HATypaJIbHBIX UHCEJ, CpPAaBHEHHE HATypPAJIbHBIX YHCET C HYJIEM.
CriocoOsl cpaBHeHMsI. OKpyTeHHE HaTypalbHbIX YUCEIL.

CrnoxxeHre HaTypajbHBIX YHCEN, CBOMCTBO HYJIA NpPHU CIOKEHUHU. BblUMTaHHE Kak
JEUCTBUE, OOpAaTHOE CIIOKEHHUIO. YMHOKEHUE HATypalbHBIX YHCEN, CBOWCTBA HYJIA U
€IMHULBI TNpuU yMHOXKEHUH. [leneHue Kak nelcTBUE, OOpPAaTHOE YMHOXKEHHUIO.
KommnoneHTEl JNEUCTBUM, CBA3b MEXIY HUMMU.

IIpoBepka pesynbrata apudmernyeckoro  aciictBus.  llepemecturensHoe U
COYETaTEIbHOE CBOMCTBa (3aKOHBI) CJIOKEHHUS u YMHOXEHUS,
pacrpeeuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanue OykB st 0003HAUEHNUSI HEU3BECTHOIO KOMIIOHEHTA U 3alIMCH CBOMCTB
apu(pMEeTUIECKUX JEeHCTBUI.

Jenutenn W KpaTHble 4YHUCJIA, pa3loKEeHHWE Ha MHOoxuTenu. lIpocteie wu
cocTtaBHble uncia. [IpusHaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.
CreneHb C HarypaJbHBIM [IOKa3aTeJieM. 3aluch 4YWCIa B BHAE CYMMBI
pPa3psAIHBIX ClaraeMbIX.

HucmoBoe BpIpakeHHE. BpluuciieHHME 3HAYEHUWW YHCIIOBBIX BBIPAXKEHUM, HOPSIIOK
BBINIOJIHEHU  JelcTBUM. MIconp30BaHME  NPU BBIYUCIIEHHSX IEPEMECTUTEIBLHOTO
U COYETATENbHOIO CBOMCTB  (3aKOHOB)  CJIOXKEHUS M YMHOXEHUS,
pacnpeeauTeNbHOTO CBOMCTBA YMHOKEHHUS.

J{poon

[IpeacraBinenne o ApoOu Kak croco0e 3amucu 4acTd BeMUYMHbL. OOBIKHOBEHHBIE

apobu. IlpaBuibHble u HempaBuibHbIE Ipobu. CwmemianHas ApoOb, MpencTaBiICHHE



CMEIIaHHOW ApoOW B BUEC HEMPABUILHOW APOOM W BBIIEICHUE IEJOW YaCTH YHCIIa
M3 HENpaBWIbHON apoOu. M3o0paxkeHue ApoOeil TOYKaMH Ha YHCIOBON MPSMOM.
OcHoBHoe cBoiicTBO Apoou. Coxpamienue apobdeit. IlpuBenenue apodu K HOBOMY
3HameHarelno. CpaBHEHHE IpOOei.

CnoxxeHre U BbIYMTAHHE JpoOed. YMHOXKEHHE U JelieHHe ApoOeil, B3auMHO
oOpaTHbie pobu. HaxoxaeHue 4acTy 1eI0ro U eaoro Mo ero 4acTH.

Hecatuunass 3anuck ApoOei. IlpencraBieHue gecaTMUHOM JpoOM B BHJE
OoObIKHOBEHHOU. M3o0OpaxkeHHe JECATUYHBIX Jpo0ed TOYKaMU Ha YHCIOBOMN
npsiMoil. CpaBHEHUE AECATUYHBIX TPOOEH.

Apudmernueckue JEUCTBHUS c JNECATUYHBIMU JTpoOsIMU. Okpyrienue
JECATUYHBIX TPOOEH.

PemieHue TeKCTOBBIX 3a/1a4

Pemenue TEKCTOBBIX 3a/ad apuMeTHyeckuM crocodom. Perenue
JOTUYECKUX 3a7ad. Pemenue 3agad mepeObOpPOM BCEX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue npu penieHruy 3aa4 TabJIUIl U CXEM.

Pemenne  3amau,  comepKammx — 3aBUCHMOCTH,  CBSI3BIBAOIIME  BEJIUYHUHBL:
CKOpOCTh, BpE€Ms, pPacCTOSHUE, I1I€HA, KOJIMYECTBO, CTOMUMOCTb. EIWHUIBI
U3MEpPEHUsI. Macchl, 00bEMaA, IIEHBI, PACCTOSIHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY
EAVMHUIIAMU U3MEPEHUs KKI0M BeIMUrHbI. Pellienre 0CHOBHBIX 3a71a4 Ha Ipo0Hu.
[IpencrapiieHrie TaHHBIX B BUE Ta0OJIUII, CTOJIOYATHIX AUATPAMM.

Harasimnas reomerpust

Harnsinmueie mpeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMasi, OTPE30K,
Jy4, YroJj, JIOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroia. IIpsamoiut, ocTpslii,
TYIION ¥ Pa3BEPHYTHIN YTJIbIL.

JlniHa oTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL JlTuHA JIOMaHOW, MEPUMETP
MHOT'OYTroJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.
Harnsanele npencraBieHus o  ¢Gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIbHUK,
MPSIMOYTOJIBHHK, KBaJIpaT, TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o00paxenne (¢uryp, B TOM 4yucie Ha kieryatoi Oymare. [loctpoenue



KOH(UTypaluii U3 yacTell NpsMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOW U KIIETYATOM
Ooymare. Mcronp30BaHne CBOWMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.
[1nomane TpsIMOYroJibHUKA 1 MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB,
B TOM uucie ¢uryp, n3o0paxEHHbIX Ha kierdyarod Oymare. EnMHMIIBI U3MEpeHUs
TJIOILA N,

Harnsinnele mpeacTaBiieHHss O TMPOCTPAHCTBEHHBIX  (Urypax: MPsIMOYTOJIbHBIN
napaJuienenurnesi, Kyo, MHOrorpaHHukH. M300pakeHne npocTenimx MHOTOTPAaHHUKOB.
Pa3eéptku kyba u mapamwienenunena. CozlaHue Mojielied MHOTOTPAHHUKOB (U3
OyMmaru, IpOBOJIOKH, IUIACTUIIMHA U IPYTUX MaTEPUAIIOB).

O0BEM MPSAMOYTOJNIBHOTO Tapajuienenunena, kKyoa. EauHuiel u3mepeHus oobEma.
6 KJIACC

HartypajbHble ynciia

Apudmernueckue  JCUCTBUSI €  MHOTO3HAYHBIMU  HATypaJbHBIMHU  YHCJIAMHU.
YucrioBbie BBIpAXEHUS, MOPSIOK JCUCTBHUM, UCIONIB30BaHUE CKOOOK. Mcmonbp3oBaHue
IIPU  BBIYMCIICHUSX IIEPEMECTUTEIBHOTO W COYETAaTEIbHOIO CBOMCTB CIIOKEHHS U
YMHOXKEHHUSI, PaclpeAeUTEIbHOTO CBOMCTBA YMHOKEHUsI. OKpyTieHrue HaTypaibHbIX
YHUCEJL.

JlenuTenn W KpaTHbIE 4HUCia, HAUOONBIIMN OOIIMI JeTuTeIh U HAauMEHbIIee 00Iiee
KpaTHoe. J[eauMocTh CyMMBI U POU3BEACHHUS. [[eneHne ¢ OCTaTKOM.

JApodu

OObIKkHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue Apooeit.
CpaBHeHHe u ymnopsaouumBaHue apobOeil. PemeHue 3agay Ha HaXOXKJIEHUE 4YacT OT
[EeJIoro W IeJoro mo ero 4actd. JpoOHoe 4Yucino Kak pe3ynbTaT JeJCHHUS.
[Ipencrapienne aecaITUUHOW ApPOOU B BUJIE OOBIKHOBEHHOW APOOHM M BO3MOXKHOCTH
MIPEICTABICHUS OOBIKHOBEHHOW NpoOU B BHUAE JecATUYHOW. [lecsaTnuHbie npolOu u
MeTpuueckas cucreMa Mep. ApudMeTuyecKkue NEeHCTBHUS M YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCSITUIHBIMU APOOSMHU.

OtHomenue. Jlenenme B JaHHOM  OTHOUIeHMHM. Macmrab, mpomopuus.

[IpuMeHeHre TponopLMii Mpy PelIeHUH 3a/1a4.



[Tousatue mnpoueHTa. BeruucieHue npoleHTa OT BEIUYMHBI W BEJIMYHUHBI MO €€
MPONEHTY. BbIpaxkeHue MNpOIEHTOB JECATUYHBIMU JpoOsimu. PeleHune 3amay Ha
IPOLIEHTHI. BrIpakeHNE OTHOLICHHS BETUYUH B MPOIICHTAX.

HonoxuTenbHbIE U OTPULATEIbHBIE YUCIA

[TonoxutenbHple W OTpULIATENbHbIE 4Yucaa. Llemple uwncma. Moayns 4ucna,
reoMeTpuYecKkas HHTeprnperanus Moayias uucia. HM3o0paxkeHue uucen Ha
KOOPAUHATHOMN npsMor.  YwucnoBele  npoMexyTku. CpaBHEHHME  YHCEIL
Apudmernyeckue AeUCTBUS C MOJOXKUTEIBHBIMU U OTPULIATEILHBIMU YUCIIaAMHU.
[IpssmoyronbHasi cuctemMa KOOpAMHAT Ha 1uiockocth. KoopauHaTel TOYKM Ha
iockoctu, abcuucca U opauHata. [locTpoenue Touek M QUryp Ha KOOPIMHATHOM
TTOCKOCTH.

BykBeHHbIEe BbIPaKEeHUS

[Ipumenenue OyKB Il 3allUCM  MAaTeMAaTHYECKUX BBIPAKEHUM U MPEIIOKEHUH.
CpoiictBa apudmeTnueckux nAeUcTBU. DByKBEHHbIE BBIPDAKEHHS W YHCIIOBBIC
NOACTAHOBKU. bByKBEHHbIE pABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMylibl MEpUMETpa W TUIOMIAIM MPSAMOYTOJIbHMKA, KBajpaTa, 00bEéma
napaJijiesienurnesia u Kyoa.

Pelenne TeKCTOBBIX 33424

Pemenne TeKCTOBBIX 3a1a4 apu(pMEeTUUYECKUM cnocoOboM. Pemenue
Joruyeckux 3anad. Pemenue 3amay mepeObopoM Bcex BOZMOXKHBIX BAPUAHTOB.

Pemenne  3amay, coaepkalUuxX ~ 3aBUCHUMOCTH,  CBA3BIBAIOIIMX  BEJIMYMHBI:
CKOpOCTB, BpeMms, paccTosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOAUTEIIBHOCTh, BpeMs, 00bEM paldoThl. EAuWHUIBI HW3MEpEeHUus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIYy €IVMHULIAMU U3MEPEHUS
Ka)X10H BEJINYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPONOPUUOHAIBHOCTHIO BEJIMYMH,
IPOLIEHTaMU; PEIIEHHE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLICHTHI.

Omenka w© TpuUKHAKA, OKpyrieHue pesynbrara. (CocraBieHne OYKBEHHBIX

BI)Ipa}KCHI/Iﬁ I10 YCJIOBHIO 3aJ1a4H.



[IpenacraBnenne JaHHBIX C TOMOIIBI0 Tabmwmn wu  guarpamMm. CronOuateie
JTUarpaMMBbl. YTEHHUE U MIOCTPOCHUE. UTeHNE KPYTOBBIX THarpamMM.

Harasignas reomerpus

Harmsimaele mpencraBieHuss o (Qurypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jqy4, Yroj, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJbHUK,  TPEYrOJIbHUK,
OKPYXHOCTb, KPYT.

B3anMHOEe pacmonokeHne IBYX MPSMBIX Ha IUIOCKOCTH, MapaUieIbHBIC MPSMEIE,
NePHeHAUKYJISIpHBbIE TpsiMble. V3MepeHue pacCTOSHUN: MEXAy ABYMS TOYKaMH, OT
TOYKH JI0 TIPSIMOM, JTMHA MapIIpyTa Ha KBaJpaTHOMW CETKE.

W3mepenne ©  TOCTPOEHHWE YIIOB €  TOMOIIBIO  TpaHCHOpTHpa.  Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOIbHBIN, TYIOYTOIbHBIN, PABHOOEIPEHHBIH,
PaBHOCTOPOHHHI. YeThIpEXyTOJIbHUK, IPUMEPHI YETHIPEXYTOILHUKOB.
[IpssiMOyTONIBHUK, KBajpaT: HWCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, JIMarOHAJICH.
N3o00paxkenne  reoMeTpuyeckux  QuUryp Ha  HEJIMHOBAaHHOW  Oymare c
WCITOJIb30BAaHUEM ITUPKYJISA, JHHCHKH, YTroJIbHWKA, TpaHcmoptupa. [loctpoeHus Ha
KJIeTYaTon Oymare.

[Tepumerp MHOTOyTONBHUKA. [loHSATHE TUIOmMAAM (QUTYpPHI, €IUHUIBI H3MEPEHUS
mwiomaau. [lpubmmkéHHoe u3MepeHue miomanu Guryp, B TOM YUCie HA KBaJApaTHON
cetke. [IpubmnkéHHOE M3MEpeHue JIMHBI OKPYKHOCTH, TUJIOMIAIU Kpyra.
CuMmMmeTpus: TIEHTpalbHas, oOcCeBas W 3epKajbHas cuMMeTpud. IlocTpoeHue
CUMMETPHUYHBIX QUTYD.

Harmsiiaple mpeacTaBiaeHUs O TPOCTPAHCTBEHHBIX (QUTypax: NapaiIeNenuIies, Kyo,
npusMa, nOupamMuaa, KOHyC, IuiauHAap, map u  chepa. M3obOpaxeHue
MpOCTpaHCTBEHHBIX ¢uryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, IHJIMHIApPA U
koHyca. Co3maHue Mojenel MPOCTPaHCTBEHHBIX (uryp (3 Oymaru, MpPOBOJIOKH,
MIaCTWIMHA W Jpyrux MarepuanoB). [lonatne o0ObEMa, €IUHULBI  HU3MEPEHUS

o0béma. OOBEM MPAMOYTOJIBHOTO Mapauienenunena, Kyoa.



1)
2)

3)

INNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA MPOT'PAMMBbI
YYEBHOI'O KYPCA «MATEMATUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIn4HOCTHBIE Pe3yJbTAThI OCBOCHHSI IIPOrpamMMbl y4eOHOTO  Kypca

«MaremaTtuka» XAPaAKTCPU3YIOTCA:

MATPUOTHYECCKOC BOCIIUTAHUE:
IMPOABIICHUCM HHTCpCCa K [npomjioMy H HaCTOAILICMY pOCCHﬁCKOﬁ
MaT€MAaTUuKU, OCHHOCTHBIM OTHOIICHHUEM K JOCTHXKCHHUAM pOCCHI)'ICKI/IX

MAaTEMATUKOB M POCCHUUCKOM MATEMAaTHUYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX
JOCTIKEHUN B IPYTUX HayKaX U MPUKIAJAHBIX cdepax

rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TpaklaHWHA W pealld3alil €ro Ipas,
pEeACTaBICHUEM 0 MaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBJICHUHN, TPOLEAYp TPaKIaHCKOTO oOOIIecTBa (HampuMmep,
BBIOOPBI, OTMPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO ITHUYECKHX MPOOJIEM, CBS3AHHBIX C
MPaKTUYECKUM  MPUMEHEHHWEM  JIOCTHXKEHMM  HayKd, OCO3HAHUEM  BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHILIUIIOB B AESATEILHOCTU YYEHOTO;

3) TpyaoBO€ BOCIMTAHUE:

YCTAaHOBKOM HA  aKTMBHOE yd4acTHE€ B  PCEIICHHM  MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW  HAMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH  MaTEMaTHYE€CKOTO
o0pa3oBaHMsI Ha TNPOTSKEHUUM BCEH JKU3HU I YCHENHOM mnpodecCruoHanbHON
NEATeIbBHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MMOCTPOEHUEM WHIMBUIYATIbHONW TPACKTOPUU OOpA30BaHMS M >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4YecKoe BOCIIMTAHME:

CnocoOHOCTBIO K AMOILIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, pEIICHUH, pacCyXICHUH, YMEHHUIO BHJIETh

MATCMAaTHICCKNUC 3aKOHOMEPHOCTH B UCKYCCTBC,



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTaUWel B  JACATENBHOCTM  HA  COBPEMEHHYIO  CHCTEMY  HAay4YHBIX
IpEICTaBICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTHUS YEJIOBEKa, IPUPOIBI U
oOmiecTBa, NOHMMAaHUEM MaTeMaTHYeCKOW Hayku Kak cdeppl demoBedecKon
JESTENIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYUMOCTU JUIS Pa3BUTHS IUBUIA3ALNH,
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKH M MAaTEMaTUYECKOW KyJIbTYpOH KaK CpeaCcTBOM
MO3HAHHUSI MHpPA, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMH  HCCIEAOBATENIbCKOM
JESITeIbHOCTH;

6) ¢usuyeckoe BocnuTaHUe, (OPMHPOBAHHE KYJBTYPbl 3/[0POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO  IPUMEHATh MaTeMaTHMYECKWE 3HAHUS B  MHTEPECaX  CBOErO
310pOBbsI, BEIGCHUSI  3J0pOBOro o0Opasa KU3ZHH (3mopoBoe mHMTaHUE,
cOamaHCUPOBAaHHBIH  PEKUM  3aHATUH M OTAbIXa, peryispHas (¢uznyeckas
aKTUBHOCTbH), COPMUPOBAHHOCTBIO HaBbIKa pedieKcHuu, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4eaoBeKa

7) 3K0JI0OTHYeCKOe BOCTIUTAHUE:

OpUEHTalKel Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JIJIs1 pelIeHMs 3a71a4 B 00J1aCcTH
COXPAHHOCTH OKpY’KaloIlled Cpelbl, IJaHUPOBAHUS IMOCTYNKOB U OLEHKH HUX
BO3MOKHBIX IOCJIEACTBUM ISl OKpY’Karolllel Cpefbl, OCO3HAaHUEM TJI00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) amanTanusi K U3MEHSIIOIIMMCS YCJIOBHSIM CONHATBLHOW W NPHUPOIHOMH Cpeabl:
TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO AESTENbHOCTb, B TOM YHCIE YMEHHUE
YUUTBCA Yy JAPYTUX JIOAei, mpuoOperatb B COBMECTHOH JAESITEIbHOCTH HOBBIC
3HAaHWS, HaBBIKU ¥ KOMIIETCHIIMM W3 OIbITa JAPYTUX; HEOOXOJUMOCTHIO B
(opMUPOBaHMM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH UACH, TIOHATHS,
rUIoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCJIE paHEe HEU3BECTHBIX OCO3HABATh
IePULUTHL COOCTBEHHBIX 3HaHUHN U KOMIIETEHTHOCTEH, IUIAaHUPOBATh

CBOE Pa3BUTHE;



CnocoOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaLUIO, BOCIIPUHAMATh CTPECCOBYIO
CUTyallMI0O KaK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEeMbIe
pemieHuss W AeUcTBUS, (GOPMYIMPOBATh M OLEHUBATh PHUCKH U TOCJEACTBUS,
(bopMHUPOBATH OTIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/qibHbIE YHUBepPCcaJbHble Yy4eOHble neiicTBUs ba3oBble Jiormveckue
AefCTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBbIC NMPU3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHATUM,  OTHOWICHUH  MEXAY  MOHATHSAMHU,  (POPMYIHPOBATH OIpPEACIICHUS
MOHSTUM, YCTAaHABIIMBATh CYUIECTBEHHBI NpPHU3HAK KiacCU(UKAMM, OCHOBAHHUS
Ui 0000ILEHUsT W CpPaBHEHUS, KPUTEPUU MPOBOJUMOTO aHaIM3a; BOCIIPUHUMATb,
(opMynHpoBaTh U MPeOOPa30BHIBATH CYKJIECHUS: YTBEPAUTEIbHBIE u
OTpHULIaTENIbHbIE, €IUHUYHbBIC, YaCTHbIE M OOILIHME, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE3aKOHOMEPHOCTH, B3aUMOCBSA3M W NPOTHUBOPEYHsS B
(akTax, JaHHBIX, HAOMIOAEHUSAX W YTBEPXKICHHUAX, Mpeyaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYNIA; 1€aTh BBIBOABI C HCIIOJIb30BAaHUEM
3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHAYKTHUBHBIX YMO3AKJIIOUEHUN, YMO3AKIIOUEHUI
110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMaTHUCCKUX yTBEepKIeHHHA (mpsMble W OT
HPOTHBHOTO), IPOBOJUTH CaMOCTOSTEIBLHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4ecKux ()akToB, BBICTPAWBATH APTyMEHTAIIHIO, MPUBOIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

BBIOUpATh  CIOCOO  perieHust  y4eOHOW  3amaum  (CpaBHUBaTh  HECKOJIBKO
BapUMAHTOB  pELICHHs,  BbIOMpaTh  HauOojiee  MOAXOASAIUHA  C  y4€TOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUER).

Ba3zoBble mcciaenoBaTebCcKHe  JIeHCTBUSI.  UCIOJIB30BaTh  BONPOCHI  Kak
MCCIIE0BATENbCKHIMA UHCTPYMEHT  MO3HaHUA,  (POPMYIHPOBATH BOITPOCHI,
dukcupylomme  MNpoTUBOpeuYre,  MpoOJeMy, CaMOCTOATEIbHO  YCTaHABJIMBATh

UCKOMOE W JaHHOe, (opMUpOBaTh THIOTE3Yy, aPTYMEHTUPOBATH CBOIO TO3UIIHIO,



MHEHHE; IPOBOJUTH II0 CAMOCTOSATENBHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIEAOBaHHWE IO YCTAaHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM; CaMOCTOSTEIHHO
dopmynupoBatb  0000IIEHUS ©  BBIBOABI MO  pe3yjabTaTaM MPOBEAEHHOTO
HAOJIOICHUS, WCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIBTATOB,
BBIBOJIOB U 00OOIIEHMI; MPOTHO3UPOBAaTH BO3MOXKHOE pa3BUTHE IIpoliecca, a
TAaKXe BBIJABUTATh IIPEAIIOIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nngopmanmeii:

BBISIBJIATH ~ HENOCTATOYHOCTh WM HM30BITOYHOCTh  HMH(POPMALMH,  JTAHHBIX,
HE0OXOIUMBIX JUISL pemeHus 3a/1a4uy; BBIOMPATB, AaHaJIM3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETHUPOBATH MH(OPMALIMIO PA3INYHBIX BUIOB U (HOpM
IIPEICTABIICHHUS;

BBIOMpATH bopmy IIPECTaBICHUS uHdopmaIuu u WJUTIOCTPUPOBATH
permiaemMbie  3aJladyd  CXeMaMH, JuarpaMMam#, HUHOM  Tpadukoll U UX
KOMOMHAITUSIMU,

OLICHMBATh HAAE&XKHOCTh MH(OpPMALMM MO KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTEIEM
WU CPOPMYITHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIe 1eHCTBUS

BOCIPUHUMATh U (POPMYJIUPOBATH CYKICHHSI B COOTBETCTBHU C YCIOBHUSIMH U LIEISAMU
oOlleHusl, SCHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHSI B YCTHBIX U
IIACBMEHHBIX  TEKCTax, [JaBaTb MOSCHEHMS IO XOAy pCELICHUSA 3aJayu,
KOMMEHTUPOBATH ITOJTYYEHHBINA PE3YJIbTAT;

B XO0J€ OOCYXJEeHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIa€MOMl TEMBI,
npo0JieMbl, pelaeMoi 3a7au, BHICKA3bIBaTh MJI€W, HAllEJICHHbIE HA MOUCK PEHICHHUS,
CONOCTABJATh CBOM CYXAEHUA C CYXICHUSMH JAPYIMX YYAaCTHUKOB JHMAJIOra,
oOHapyXHBaThb pa3iuuMe M CXOJACTBO TMO3UIUH, B KOPPEKTHOH ¢opme
(GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEACTABIATh PE3YJIbTaThl PELICHUS 3aJa4l, SKCIIEPUMEHTA, UCCIEAOBAHU, POEKTA,

CaMOCTOSITENTFHO BBIOMpATh (OopMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTAlUd U



0COOEHHOCTEH ayIUTOPUU;

MMOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOM PaOOThI
IPU PEIICHUHN Y4eOHbIX MaTEMaTHUECKUX 33/1a4;

NPUHUMATh  L€JIb  COBMECTHOW  JI€ATENbHOCTH, IUIAHHUPOBAaTh  OPraHHU3ALUIO
COBMECTHOI paboOThl, paclpeneisTh BUIbI pabor, JIOTOBapHUBaThCH,
o0CyXIaTh MPOILECC U Pe3ynbTaT padboThl, 00001ATh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TpymnmoBbiXx  (opmax  paborel  (oOcyxneHus,  oOMeH
MHEHUSIMH, MO3TOBBIC INTYPMBI W JIPYTHE), BBIOIHITH CBOK 4YacThb pPabOTHl W
KOOPJMHUPOBaTh CBOM JIEUCTBHS C JPYTMMHU 4YJ€HAaMU KOMAaH/]Ibl, OLIEHUBATH
KauecTBO CBOEro BKJaJa B OOUIMI MOPOAYKT MO KpHUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

PeryiasitTuBHble  YHUBepcajbHble Yy4deOHble fgeiicrBuss CamoopraHu3zaunus:
CaMOCTOSITEJIbHO COCTABIISITh IUIAH, QITOPUTM pEIICHUs 3ahayd (WM ero 4acTh),
BBIOMpATh CMOCOO pemnieHuss ¢ y4ETOM MMEIONIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBaTh U KOPPEKTUPOBATh BApPUAHThI PEHICHUN C y4ETOM
HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIN HHTEJJICKT:

BJAJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysibTara pelieHus
MaTEMaTUYECKON 3aauu; MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpHU
pElIeHUH 3a/ladyd, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENILCTB, HAWJIEHHBIX OLIMOOK, BBISBIECHHBIX TPYIHOCTEH; OLIEHUBATh
COOTBETCTBHE pe3yJbTara JACSATENbHOCTH TIOCTABICHHOM 1€MW  YCIOBUSM,
OOBSACHATh TPUYMHBI JOCTWXKECHUS WIM HEAOCTHKEHUS 1IeJM, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI

K «koHmy oOyuenus B 5 kiacce OOyYarONIMICS TMOMYYUT  CICTYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BIYUCTCHUA

[lonnmath ¥ TPaBUIBHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYpaJbHBIMU



YUCIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIME IPOOSMH.

CpaBHUBaTh W YNOPSAOYMBATh HATypaJibHbIE YHUCJA, CPABHUBATH B MPOCTEHUIINX
cily4asix OOBIKHOBEHHBIE IpO0H, necsaTuunble 1poOu. COOTHOCUTD TOYKY Ha
KOOPJMHATHOM (YUCIIOBOM) IPSIMOM C COOTBETCTBYIOIIMM €W  YHUCIOM U
U300pakaTh HATypallbHbIE YHCJIa TOYKaMHU HAa KOOPAMHATHOM (YMCIOBOM) MPSIMOM.
Boimonaate  apudMeThyeckue — JEUCTBUST € HATypaldbHBIMM  YHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMHU B MPOCTEUINTUX CIydasx. BBIMOTHATE MPOBEPKY, MPUKUIKY
pe3yabTara BeiuuciieHnil. OKpyTrisaTh HaTypajbHbIE YUCIIA.

PenieHue TeKCTOBBIX 3a/1a4.

3HaTh W TMOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIUYHBIMA BHAAMHA YHUCENT H
croco0aMu MX 3aMKCH, TEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OAHOW (HOPMBI 3arucu
yucna K apyrod. CpaBHUBATH M YIOPSAOYMBATH IEJbI€ YKCIA, OOBIKHOBEHHBIE U
JECATUYHBIC JpOOHM, CpaBHHBATh YKCIA OJHOTO W Pa3HbIX 3HAKOB. BBINOIHATSH,
coueras YCTHbIE U TIMChMEHHbIE TPUEMBI, apUPMETHUYECKUE JEUCTBUS C
HaTypaJbHBIMU M IEJBIMA YHUCIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU,
MIOJIOKUTEIIbHBIMU Y OTPULIATEIBHBIMHA YKMCJIaMU. BBIYMCIATE 3HAYECHHUS YHCIIOBBIX
BBIPQKCHUH, BBITIOJHATH MPUKUAJIKY W OLEHKY PE3yJIbTaTa BBIYMCICHUMN, BBIOIHATH
npeoOpa3oBaHUsl UWCIOBBIX BBIPAKEHUNM Ha OCHOBE CBOMCTB apu(MeTHUECKUX
nerictBuii. COOTHOCUTh TOYKY HA KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM
el uncioM W u300paxaTh YWCJIa TOYKAMH Ha KOOPJIWHATHOM NPSAMOMN, HaXOAUTh
Moaysib yucia. COOTHOCUTh TOYKHM B NPSIMOYTrOJIBHOM CHUCTEME KOOpJAMHAT C
KOOpAMHATAaMU JTOW TOYKU. OKpYIJISITH IEJble Yuclia W JSCATUYHBIE JpooH,
HaXOJUTh TPUOIMKCHUS YUCET.

YucaoBbie 1 0yKBEeHHbIE BHIPAKEHUSA

[TonumaTe W ynoTpeOJATH TEPMUHBI, CBS3aHHBIE C 3alUChIO CTENCHU YHCIA,
HaxOJIUTh KBagpar W KyO 4YWCIa, BBIUMCIATh 3HAYCHUS YHCIOBBIX BBIPAKCHHM,
COZIEPIKAILNX CTEIICHH.

[Tonp30BaThCAd NpPU3HAKAMHM JEIUMOCTH, PpACKIAAbIBATh HATypaJbHbIE YHCIA Ha

IMPOCTBIC  MHOKHUTCIIN. [Tonp30BaThCs MaCI_HTa6OM, COCTaBJIAAITb IPOIOPLHHUU U



otHomeHusi. Mcmonp3oBath OyKBBI JUIsi  OOO3HAYEHUS YHCEN TMPU  3aMKCH
MAaTeMaTUYECKUX BBIPAXKCHUH, COCTABJISITh OYKBEHHBIC BBIPAXKEHUS U (POPMYIIHI,
HAaXOJUTh 3HayeHUsi OYyKBEHHBIX  BBIPAXKEHUM, OCYILECTBIAS HEOOXOAUMbBIC
MOJICTAHOBKM M TMpeoOpa3oBanusa. HaxoauTh HEW3BECTHBIM KOMIIOHEHT pPaBEHCTBA.
Penienue TeKCTOBBIX 33724

Pemate MHOroOIIaroBbleé TEKCTOBbIE 3a/auu apudMeTUYeCKUM crnocodboM. Pemiath
3a/1ayy, CBSI3aHHBIE C OTHOIICHHEM, IPOMOPLHOHAIBHOCTBIO BEJIWYMH, MPOLIEHTAMH,
peniaTh TpU OCHOBHBIE 337]a4M Ha ApOoOU U MpOoleHThl. Pemary 3agaun, cojaeprkariue
3aBUCUMOCTH, CBSI3bIBAIOIME BEIMYHUHBI: CKOPOCTh, BPEMSI, PACCTOSIHHE, 1LIEHa,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEILHOCTD, BpeMms, 00BEM paboTHI,
UCTIOJIb3YsST apu(METHYECKHe JEHUCTBUS,  OIICHKY, MPUKUIKY, MOJIb30BaThCS
eAMHULIAMHU M3MEPEHUs COOTBETCTBYIOMIMX BeMUYUH. COCTaBIATH OYKBEHHBIC
BBIPOKEHHUS I0 YCJIOBHUIO 3ajaud. M3BiekaTh WHQPOpMaIUIO, TMPEACTABICHHYIO B
Ta0JINIIAX, HA  JIMHEWHOW, cToj04YaTo WM KPYroBOW  Juarpammax,
MHTEPIPETUPOBATh TMPEJACTABICHHbBIE JaHHbBIE, MCIIOJIL30BaTh JAaHHBIE NIPU PEIICHUU
3ama4. [IpeacTaBnsaTe MHGOpPMAIUMIO ¢ MTOMOIILI0 TAOHWI, JUHEHHOW W CTOJIOYATOMN
JUarpaMm.

Harasanas reomerpusi. [lpuBoaute mnpumepsl OOBEKTOB OKPYKAIOIIETO MHUPA,
UMeromux (HOpMy H3YyUYEHHBIX TEOMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢uryp, mnpuUMEphl paBHbIX M CHUMMETpUYHBIX (uryp. M3o0paxarb ¢ MNOMOIIbIO
[APKYJISl, TUHEHKH, TPAHCTIOPTHPA HA HEIMHOBAHHOM M KJIETYATON Oymare n3ydeHHbIC
IJIOCKUE TeoMeTpuyeckue GUrypsl U KOH(OUTypaluyd, CUMMETPUYHBIE (QUTYPHI.
[Tonp30BaThCs TEOMETPUUECKUMM TOHATUSIMU: PABEHCTBO (UTYyp, CHUMMETPHS,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CUMMETPUEH. OCh CUMMETPHUH, LEHTP
cuMmMmeTpur. HaxoauTh BENMYMHBI YIJTIOB HM3MEPEHUEM C TOMOIIBI0 TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JIAHHOW BEJIMYMHBI, MOJIb30BATHCS MPHU PEUICHUU 3a/1ady TPalyCHOM
MEpOM YIJIOB, PACIO3HABATh HA YEPTEKAX OCTPBIM, NPAMOM, Pa3sBEPHYTHIM U TYIOH
yribl. BelUKACIATE JJIMHY JIOMAaHOM, II€PUMETP MHOTOYTOJbHUKA, IOJIb30BATHCS

CAMHUIaMU HU3MCPCHUS IJIMHBI, BbIpAKATbh OJAHU CAWMHHIBI U3MCPCHUS JIMHBI 4YCPC3



npyrue. Haxoaute, UCIIONb3ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS
TOYKAMH, OT TOYKHU 0 IPSIMOM, JUIMHY IIyTH HA KBAJAPATHOU CETKE.

Brruncnars miomanas ¢buryp, cocTaBlI€HHbBIX u3 MPSIMOYTOJIbHUKOB,
HCIIOJIb30BaTh pa3OMeHNE Ha MPSMOYTOIbHUKH, HA paBHBIC QUTYPHI, TOCTPAaUBaHHE 10
OPSMOYTOJIbHUKA, TIO0JIb30BAThCSI OCHOBHBIMM €IMHUIAMH H3MEPEHHUs IUIOLIAJH,
BbIpaXkaThb OJIHM €IMHHUIIBI M3MEPEHUs IUIOWIAIUA dYepe3 Apyrue. Pacro3naBaTte Ha
MOJENSX W U300paXeHWsSIX  NUPaMUIy, KOHYC, IIWJIMHApP, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KieT4aTOM Oymare NpsIMOYTOJBHBIN Mapajuiefenune. BeraucisaTh
00BEM MPSIMOYTOJBHOTO MapajuieNenuinena, Ky0a, IMO0Jb30BaThCd OCHOBHBIMU
€IMHULIAMU U3MEPEHUsI 00bEMA;

Pemlare HecimokHBIE 3a7aud  HA HAXOXKACHUE TIE€OMETPUYECKUX BEIWYUMH B
IIPAKTUYECKUX CUTYALUSX.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHMS NPOrpaMMbl yY4e0HOr0 Kypca K KOHIY
0o0y4eHus B 6 Kiacce:

Uucna v BbIYUCIEHUS 3HATh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIUYHBIMU BUIAMU
yuces U Croco0aMu UX 3alrCH, MEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHOU (hOpPMBI
3anucu yucia K apyroi. CpaBHMBaTh M yIOPSI0UUBATh 1I€JIbIe YHCIa, OOBIKHOBEHHbIE
U JECSITUYHBbIE JIpOOM, CpPaBHHMBATH YMCJIA OJHOIO M PA3HbIX 3HAKOB. BBHINOIHATH,
coueras YCTHbIE M MHUCbMEHHbIE NPUEMBI, apUPMETHUYECKUE JIEUCTBUS c
HAaTypaJbHBIMU W TEIBIMA YHCJIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMH,
NOJIOKUTENIbHBIMA W OTPULIATENIBHBIMU YHCIAMHU. BBUHCIATH 3HAYEHUSI YUCIOBBIX
BBIPA)KEHUM, BBINOJIHATh NMPUKUAKY W OLEHKY pE3yJbTaTa BBIYHUCIICHHM, BBITOIHATH
npeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUH  HAa OCHOBE CBOMCTB apU(pMETHUECKHUX
nerctBuil. COOTHOCUTh TOYKY Ha KOOPAWMHATHOM MPSAMOM C COOTBETCTBYIOIIMM €M
YHCIIOM M M300pa)kaTh 4Kciia TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HAaXOJUTh MOIYJIb
yycia. COOTHOCUTh TOYKH B MPSMOYTOJBHOW CUCTEME KOOPAMHAT ¢ KOOpAMHATAMU
3TOM TOUKU. OKPYTIATH 1ENbIe YUCIa U IeCATUYHbIE IpOOU, HAXOIUTh MPUOTMKEHUS

yrcen. YucnoBble u OykBeHHbIE BbIpakeHUs [loHnMathe W ynoTpeOasiTh TEPMHHBI,



CBSI3aHHBIE C 3alMCHIO CTEMEHU YHMCIa, HAXOAUTh KBAApaT M KyO 4uCia, BBIYUCIATH
3HAYEHUSI YHCIIOBBIX BBIPAKECHHM, coaepKamux creneHu. [lomp30BaThes MpU3HaAKaMu
JNETUMOCTH, pAaCKIaAblBaTh HATypaJlbHbIE YHUCIA Ha IIPOCTbIE MHOYKHUTEIIN.
[Tonb30BaTbcs MacmTabOM, COCTABIATH MPOMOPUUU M OTHOIeHHs. Mcmonp3oBaTh
OYKBBI /1711 0003HAUCHUS YKCEJI IIPU 3aMKCH MAaTEMAaTUYECKUX BbIPAKEHUN, COCTABIISATh
OyKBEHHBIC BBIpRXKEHUS M (POPMYJIbI, HAXOAUTH 3HAUCHHS OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISIE ~ HEOOXOAMMBIE  TIOJICTAHOBKM W  mpeoOpasoBanua. Haxomuts
HEU3BECTHBIM KOMIIOHEHT pPaBEHCTBA. PemieHne TEKCTOBBIX 3anad  Pemats
MHOTOIIIArOBbIE TEKCTOBBIC 3aJauu apudmeTudeckum crnocobom. Pemats 3amaum,
CBSI3aHHBIE C OTHOLIEHWUEM, NPONOPUMOHATBHOCTBIO BEJIWYHH, NPOLIEHTAMU, PEIIaTh
TPU OCHOBHBIE 3a7aud Ha JApoOM U MNpoleHThl. Pemarbs 3amaud, copaepxkaiiue
3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCTh, BpEMs, pACCTOSHHE, IICHA,
KOJIMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBLHOCTb, BpeMs, 00bEMa pabOThl, HCIONb3Ys
apudmernyeckue AeMCTBUS, OLUEHKY, IPUKUIKY, MTOIb30BATHCS €AMHUIIAMU U3MEPEHUS
COOTBETCTBYIOIIMX BeJWYUH. COCTaBisATh OYKBEHHBIE BBIPAKEHHUS IO YCJIOBHIO
3a/1a4u.

N3Bnekats MH(pOpMaLuUio, MPEACTaBICHHYIO B TaOJWIax, Ha JIMHEWHOM, CTOJIOYATON
WIM KPYyroBOM JuarpaMMax, HWHTEPIOPETHPOBATh  IPEACTaBICHHbIE JIAHHBIE,
UCIIOJIb30BaTh JaHHbIE NPHU pellieHuu 3a1ad. [IpeactaBiste ”HPOPMALUIO C TOMOIIBIO
Ta0JIMIL, TUHEHHOM U cTONI0YATOM TUarpamm.

Harasinnass reomerpusi. IlpuBoauth npumepsl OOBEKTOB OKpPYKAIOIIETO MUpA,
UMEIoIUX (OPMY U3yUYEHHBIX T€OMETPUUECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (UTYP,
OpUMEpPHl PaBHBIX W CHUMMETPUYHBIX (uryp. M3o0paxaTs ¢ MOMOLIBIO LHMPKYJI,
JTUHENKH, TPAaHCTIOPTUPA HA HETMHOBAHHOW M KJIETYATOW Oymare M3y4eHHBIC IUIOCKHE
reoMeTpuyeckue (GUrypbl ¥ KoHQUrypauu, cuMmmeTpuunbie Gurypsl. [lonb3oBaThes
F€OMETPUUYECKUMHU TOHATUSIMU: PaBEHCTBO (GUTYp, CHMMETPHUS, HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3AHHYKD C CHUMMETPHEM: OChb CUMMETPHUH, LEHTP CHUMMETPHM.
HaxoguTe BEIWYMHBI YIJII0B U3MEPEHUEM C MOMOIIBI0 TPAHCIIOPTUPA, CTPOUTH YTJIbI

3aJaHHOM BEJMYMHBI, NOJIB30BATHCSA NPU PELICHWH 3a4ad I'PaJyCHOM MEpPOU YIJIOB,



pacIio3HaBaTh Ha YEPTEKAX OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TyIOM YIJiibl. BeraucusaTe
JUIMHY JIOMAaHOW, NMEPUMETP MHOTOYTOJIbHUKA, IOJIb30BAThCA €IMHULAMHA W3MEPEHHUS
JUIMHBI, BBIpaXaTb OJHH €IWHHIBI H3MEPEHMsS JUIMHBI 4epe3 npyrue. Haxonwuts,
UCIIONIb3Ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSTHUS: MEXAY ABYMSI TOUYKAMH, OT TOUKH
10 TpsMOM, JIJIMHY IyTHM Ha KBaApaTHOM ceTke. Ha Bpramcasats mnomans ¢uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BATh pa30MeHNe NMPSMOYTOJbHUKHU, Ha
paBHBIE (GUTYpPBI, JOCTpaBaHUE IO MPSIMOYTOJbHHKA, MOJB30BATHCS OCHOBHBIMU
EAVMHUIAMU W3MEpPEHUs IUIOIIAAU, BBIPA)KaTh OJHM EIMHULBI M3MEPEHUs ILIOIIAIu
yepe3 apyrue. Pacmo3HaBaTh Ha MOJENAX M HM300paXEHUAX MHUPAMHUAY, KOHYC,
UWJIUHAP, WCHOJb30BATh TEPMHUHOJIOTHIO: BEpPIIMHA, peOpo, TpaHb, OCHOBAaHUE,
pa3BépTKa. M300pakaTh Ha KieT4aToll Oymare NpsSMOYTOJIbHBIM MNapajieenune.
Beruucnsate  00bEM  MPSAMOYTOJIBHOTO — Napajuieenunena, Kyoda, I0JIb30BaThCs
OCHOBHBIMM €IMHULIAMU H3MepeHus o0béma;  Pemate HecnoXHble 3aJaud Ha

HaXO0XICHUC I'COMCTPHUUCCKHUX BCIIMUYMH B IIPAKTHYCCKUX CUTYyaAllUAX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIIACC

KoauvecTBO 4acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/1e/10B U TeM uugpoBbie
Ne i/ P Kontpoabusie IIpakTnueckue (upp )
NMPOrpamMMmel Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEHUE. 5 1 bubnunoreka [IOK
HarypansHsie dncna. J[eiicTBus ¢ 43 https://m.edsoo.ru/7f4131ce
HATypaJbHBIMU YHCIAMU
5 Harnsanas reomerpust. JIuauum Ha 15 9 bubnuoreka [JOK
MJIOCKOCTHU https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
3 OOerkHOBEHAEIE XPOOH > L https://m.edsoo.ru/7f4131ce
bu6moreka [{OK
4 H .M 13 1
arJisiHas reomeTpus. MHOTOYTOJbHUKHI hitos://m.edsoo.ru/7fA131ce
but6moreka [JOK
5 47 1
flecatiiniie ApoGH https://m.edsoo.ru/7f4131ce
6 Harnsgnast reomerpusi. Tena u purypsi B 10 1 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
7 14 1
Tosropenne 1 0bodweHte https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 204 4 4
[TPOTPAMME




6 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieoB U TeM uugpoBbIe
Ne i/ P Kourpoabusie IIpakTHuyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsbl
bubmmoreka [JOK
1 1
Hatypanbibie e 30 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. [psmbie Ha 7 bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
but6mmoreka [IOK
2 1 1
3 Jlpodu 3 https://m.edsoo.ru/7f414736
but6mmoreka [JOK
4 Harnsgnas reomerpusi. Cummerpus 6 1 httos://m.edsoo.ru/7f414736
bu6mmoreka [JOK
> Beipaieris ¢ Oyxavi 6 https://m.edso0.ru/7f414736
Harnsinnast reometpusi. durypsr Ha bu6muotexa [HOK
6 14 1 1
IJIOCKOCTH https://m.edso0.ru/7f414736
but6mmoreka [JOK
7 40 1
[TonoxxurenbHBIE U OTPUILIATENbHBIE YHCITA httos://m.edsoo.ru/7f414736
bu6nmnoreka [JOK
8 IT 6 1
PEHCTABICHHE AAHHbX https://m.edsoo.ru/7f414736
9 Harmsinaast reomerpusi. ®urypst B 9 1 bu6muotexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHwue, 06001IIEHNE, 20 1 bubnmnoreka [JOK
cHCTEMaTH3aIHs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 5




PABOYASA ITPOT'PAMMA

Y4eOHOro Kypca «AJjredopa»

J1s1 oOygarommxcs /-9 Ki1accoB

MNOACHUTEJBbHASA 3AIINCKA

Anrebpa  sSBISETCST  OAHMM W3  ONOPHBIX  KYpCOB  OCHOBHOTO  OOIIEro
o0paszoBaHMs. OHAa OOCECIEYMBACT WM3YYEHHE NPYTUX IUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOJIUMO A
MIPOJIOJDKEHNS O00pa30oBaHUsS W B IMOBCECTHEBHOW >XM3HM. Pa3BuTHe y 0O0ydarommxcs
HAyYHBIX TMPEJACTABICHUH O TIPOMCXOXKICHWH W CYIIHOCTH aire0pamdecKux
abcTpakiuii, crnocobe OTpa)KeHUsT MATEeMAaTHUYECKOW HAyKOHW SIBICHUW W MPOIECCOB B
npupoAe © OOIIECTBE, pOJM MAaTEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHWU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PECHUS U
KaueCTB MBIIUICHUS, HEOOXOMWMBIX JUIs aJanTalid B COBPEMEHHOM IH(PPOBOM
obmecte. M3ydyenume anreOpbl oOecneyuMBaeT pa3BUTUE YMEHHUS HaOJ01aTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIICHNUS,
CIIOCOOHOCTH ~ apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W  BBIBOJBI,
dbopmynupoBaTh yTrBepkAcHUA. OCBOCHHE Kypca ainreOpbl 00CCIeYMBaeT pPa3BUTHE
JIOTUYECKOTO  MBIIICHUS OO0YyYaroluXxcsi: OHU  HUCIOJNB3YIOT JICNYKTUBHBIE U
WHIYKTUBHBIE DPACCYXACHHUSA, OOOOIICHHE M KOHKPETU3AlMI0, aOCTparMpoBaHHUE W
aHaJIOTHIO. OOyuenue  anrebpe  mpennonaraeT  3HAYUTENbHBIA  O0OBEM
CaMOCTOSITEIIbHON ~ JCATCIBHOCTH  OOYyYaromuxcs, TOJTOMY  CaMOCTOSITEIBHOE
pelicHue 3a7a4 SBISICTCS peaan3alyeil AeITSIbHOCTHOTO IPHHITUIA O0yICHHUS.

B cTtpyktype mnporpammbl ydeOHOTO Kypca «Anrebpa» Juisi OCHOBHOTO OOIIIEro
00pa3oBaHMs OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHHO-METOJUYCCKHUE JMHUU!
«Yucma ®  BBIYMCIHCHUS», «AnTeOpandecKue BBIPOKCHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3TUX  copepKaTeIbHO-METOIUYECKUX
JVHUA pa3BUBACTCA Ha MPOTSDKEHUU TPEX JET M3Y4YCHHs Kypca, B3aUMOJCHCTBYS C

IPYTUMHU €ro JUHUSMH. B Xome wu3ydeHus y4eOHOro Kypca O0O0ydarouumcs



OPUXOAUTCS JIOTMYECKH pacCyXJaTh, HCIONb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3u ¢ 3TUM B mporpamMmy Y4yeOHOro kypca «AinreOpa» BKIIOYEHbI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTEMaTUYECKOTO 00pa30BaHUs M CHOCOOCTBYIOIIME OBJAJACHUI0 OOy4YarOIMMUCS
OCHOB YHUBEPCAIBHOTO MareMatndeckoro  s3pika.  ConepkaTelbHOM U
CTPYKTYPHOI OCOOEHHOCTBIO y4eOHOT0 Kypca «AnreOpa» sBIFETCS €ro
UHTErpUpOBaHHbIl Xxapakrep. Conepxkanue JmmHHM «YHYucrna W BBIYMCIICHHS»
CIIYyUT  OCHOBOM  JUIsl JaJbHEWINEro HW3Y4YeHUs MAaTEeMaTUKH, CIOCOOCTBYET
pPa3BUTHIO y OO0Yy4aroUMXcs JIOTHYECKOIO MBILIUICHHS, (POPMUPOBAHUIO YMEHHUS
[OJIb30BAaThCS QITOPUTMAMH, a TaKKe NPUOOPETEHUI0 NPAKTUYECKUX HaBBIKOB,
HEOOXOJMMBIX Ui MOBCEIHEBHOM >XKW3HHW. Pa3BUTHE MOHATHA O 4YHCIE€ Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs CBA3aHO C PALUOHATIBHBIMU M HpPpalMOHATIbHBIMU
yuciaam, (QOPMUPOBAHUEM IMPEACTABICHUI O NEHCTBUTEIBLHOM YHCIIE. 3aBEPILICHUE
OCBOEHHMSI YMCIIOBOM JIMHUU OTHECEHO K cpellHeMy obmiemy oOpaszoBanuio.CoaepxaHue
IBYX anreOpanyeckux JHUHUNH — «AsreOpandeckue BBIPAXKEHUs» U «YpaBHEHUS U
HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIMXCS MAaTEeMaTUYECKOTro
anmapaTta, HEOOXOAUMOro Uil pEeUIeHHs 3aJad MaTeMaTHKH, CMEXXHbIX [IPEIMETOB U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/ady. Ha ypoBHE OCHOBHOro oOwmiero oo6pa3zoBaHUs
y4eOHbI MaTepuan TPyNIUPYeTCs BOKPYr palMOHAIBHBIX BbIpaKeHHH. Auredpa
JEMOHCTPUPYET  3HAY€HHWE  MaTeMaTUKW  Kak  s3blKa  JUIsl  [OCTPOEHUs
MaTEMaTUYECKUX MOJEJe, ONMHMCAHMUS TMPOLIECCOB U  SIBICHUI pealbHOr0 MUpA.
B 3amaun oOydyenust anreOpe BXOIAT Takke JalbHEWIIee pa3BUTHE alTOPUTMUYECKOTO
MBIIUICHUS, HEOOXOMMOT0, B YACTHOCTH, JUIsI OCBOCHUS Kypca HH(POpMaTHKH, 17}
OBJIQJICHME  HaBbIKAMM JENYKTUBHBIX paccyxkiaeHuil. [IpeoOpazoBaHue CUMBOIBHBIX
dopM CIOCOOCTBYET pa3BUTHIO BOOOpaKEHMs, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY
TBOpuecTBY. CoaepkaHue (QPyHKIMOHAIbHO-TpAQUUYECKOM JIMHMM HAlEJIEHO Ha
noJlyyeHue oOydarolMMUCS 3HAaHUM O (DYHKLUMAX KaK BaKHEWIIEH MaTeMaTH4eCKON
MOJEIN [JIsl OMHCAHHA W HWCCIENOBaHUS Pa3HOOOpPa3HBIX MPOLECCOB U SBJICHUN B

npupoze u obuiectse. M3yueHue Matepuana cnocoOCTBYET Pa3BUTHIO Y 00yUYaIOIIUXCS



YMEHUS UCTIONIH30BaTh PA3IMYHBIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MaTEMaTHKU
— CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaa B (HopmMupoBaHue
MPEACTABJIICHUNA O POJIM MAaTEMATUKH B PA3BUTHH ITUBWIN3ANNKA W KyJIbTYphl. COracHO
yaeOHOMYy TUIaHy B /-9 Kjaccax wM3ydaeTcs y4eOHbI  Kypc «Amrebpay,
KOTOPBIN BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3ienbl coxepxkaHus: «Yucma u
BEIYHCIICHUS», «AJTeOpandecKkue BBIPAKEHUS», «YPAaBHCHHS ¥ HEPABEHCTBAY,
«Dynkuun».Ha uzydenne yudeOHOro kypca «Anredpa» orBoautcsa 306 dacoB: B 7
kinacce — 102 gaca (3 uaca B Henmenmo), B 8 kinacce — 102 yaca (3 yaca B Heaemo), B 9
kiacce — 102 yaca (3 vaca B HeJeli0).

COIAEPKAHUE OBYUEHMUSI .7 KJIIACC Yucia 1 BBIYHCTIEHUSA

JpoObu OOBIKHOBEHHBIE W JIECATUYHBIE, MEPEXO0] OT OJHON (opMmBl 3ammcu Ipolei
K IPYTOMu. [Tonsatne PaLMOHAIBHOIO 4yucia, 3aIIUCh, CpaBHEHUE,
YIOPSATOYUBAHUE  PAIMOHAIBHBIX YHUCEN. Apudmernueckue — IEHCTBUS  C
palMoHANBHBIMA YHCTaMH. PelleHne 3amad W3 peaylbHOW MPaKTUKW Ha 4YacTH, Ha
npobu. CtemeHb ¢ HaTypajdbHBIM ITOKa3aTelieM: ONpeneicHue, MpeoOpa3oBaHUe
BBIPDOKEHUI HA OCHOBE OMpENETCHUS, 3amuch OONbIIUX Yucend. [IporeHThl, 3ammch
MPOIICHTOB B BHJE IpoOW W ApOOM B BUIE MPOIICHTOB. TpHW OCHOBHBIC 3a7add Ha
MPOILICHTHI, pEIlIEHUE 3a71a4 U3 PEATbHOM MPaKTHKU.

[Ipumenenue MpuU3HAKOB JENUMOCTH,  pa3lIoKeHUE Ha MHOXHUTEJH
HATypaJbHBIX YHCEIL.

PeanpHbie  3aBUCHMOCTH, B TOM qucie TpsiMas oOpaTHas
MPOTIOPITMOHAILHOCTH.  AJireOpanvyeckue BbIpaskeHusi llepemeHHbIe, YHCIOBOE
3HAYCHHUE BBIPAKEHUS C TIepeMeHHOW. JlomycTuMble 3HAYCHUS TICPEMCHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKIY BEIIMUYMHAMU B BUAC (GOpMyIbl. BeraucieHus mo
dbopmymnam. [IpeobpazoBanue OYKBEHHBIX BBIPAKEHUH, TOKICCTBEHHO PaBHBIE
BBIPKEHHUS, MpaBUiIa IPeoOpa3oBaHuUs CyMM H TMPOU3BEICHUN, NpaBuiIa
pacKpeITHSI CKOOOK W TIPUBEIACHUS MOAOOHBIX cliaraeMbiXx. CBOWMCTBA CTEMEHU C
HaTypaJdbHbIM moka3areiaeM. OnHOwieHbl W MHOrousjeHbl. CTeneHb MHOIOYIEHA.

CJ'IO)KeHI/IC, BbIYMTAHUC, YMHOXKCHHUEC MHOI'OYJICHOB. CDOpMy.]IBI COKpaHIéHHOFO



YMHOXEHUSA: KBaApaT CyMMbI M KBaapar pasHocTu. dDopMyna pa3HOCTHM KBaIpaToOB.
Pa3noxeHre MHOrOWIEHOB HA MHOKHUTEIH.

YpaBHeHMsT M HepaBeHCTBAa YpPaBHEHHME, KOPEHb  ypaBHEHHWs,  IpaBuia
npeoOpa3oBaHusl ypaBHEHUS, PaBHOCWIBLHOCTh ypaBHEHMU.JIMHEITHOE ypaBHEHUE C
OJHOW TIEPEMEHHOM, YMCIO KOPHEH JIMHEWHOTO YPaBHCHUS, PEIICHUE JMHEHHBIX
ypaBHeHu#. COoCTaBIIEHHE YPABHEHUI MO YCIOBHIO 3a/1a4. Permenue TeKCTOBbIX 3a1a4 ¢
MOMOIIBIO ypaBHEHUH. JIMHEHOe ypaBHEHHE C ABYMsI NMEPEMEHHBIMH U €ro rpaduk.
Cucrema NByX JMHEHHBIX YpPAaBHEHHMHM C JByMs I€pEMEHHBIMH. PerieHue cucrem
YpaBHEHHU CIOCOOOM MOJICTaHOBKU. [IprMephl pereHnst TEKCTOBBIX 33/a4 ¢ MOMOUIBIO
cucteM ypaBHeHuM. @OynkumuKoopnnHara Toukn Ha OpsAMor.  YUucioBwie
IIPOMEKYTKH. Paccrostaue MEKITY JIBYMSI TOYKaMH KOOPAMHATHOMN
npsimoit. IIpsimoyronbHas cucrema koopaunat, ocu Ox u Oy. AbGcmucca u opauHara
TOYKHM Ha KOOpAWHATHOM Tuiockoctu. [lpumepsl rpadukoB, 3aaHHBIX (QOpPMYIIaMH.
Yrenne rpadukoB peanbHbIX 3aBucumocteid. [lonstue Qynknuu. I'papuk dyHKIMH.
CeoiictBa ¢yHkumid. Jluneitnas ¢ynkius, e€ rpaduk. ['padux dyakmmm y = N
['padpuueckoe penieHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUH.

8 KJIACC Yucia 1 BbIYHCTIEHUSI

KBagpatueiii  kopenb w3 uyucna. [lonarue 00  wuppanmoHAIBHOM  YHUCIE.
JlecsTuuHble MPUONMKEHUS] UppalMOHANBHBIX uwucen. CBoicTBa apudmeTHdecKux
KBaJIpaTHBIX KOpPHEH M HUX MPUMEHEHHE K MPeoOpa30BaHUIO0 YUCIIOBBIX BBIPAXKEHUN U
BbIYMCIICHUAM. [lelicTBUTenbHbIE ynciia. CTEeneHb C 1eJIbIM NTOKa3aTelIeM U €€ CBOKCTBA.
CranpapTHas 3anuch 4ncia. AjredpandecKue BbIPaKeHUs!

KBagpaTHblil TpEXWIEH, pa3JIOKEHUE KBAaAPaTHOTO TPEXUIEHA HA MHOXKHUTEIH.
AnreOpamveckass  1poOb.  OCHOBHOE  CBOMCTBO  anreOpamdeckoil  ApoOw.
CnoxxeHune, BBIUMTAHHE, YMHOXKCHHE, JICJICHHE  alreOpandeckux  JpoOeH.
PanvoHanbHble BBIpOXKEHHMS M WX MpeoOpa3oBaHHe. YpaBHeHHMSl W HePaBEHCTBA
KBanpatHoe ypaBHenue, ¢popMyna KOpHEH KBagpaTHOro ypaBHeHusa. Teopema Buera.
Pemienne ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBagpaTtHbeIM. [Ipocrenue

IpOoOHO-pallMOHaIbHbIe ypaBHeHUs. I paduueckas UHTepIpeTalusi ypaBHEHUN C JIByMs



IIEPEMEHHBIMM W CUCTEM JIMHEWHBIX YPaBHEHUM C JBYMsS  II€PEMCHHBIMM.
[Ipumepsl penieHWs CUCTEM HEIMHEHMHBIX YPABHEHUM C JBYMs IIE€PEMEHHBIMH.
Pemrenne TekcTOBBIX 3a7a4 anreOpandeckuM crocoOoM. YncaoBele HEPaBEHCTBA U HX
cBoiicTBa. HepaBeHCTBO ¢ OJHOM IIepeMEHHOW. PaBHOCHUIIBHOCTH  HEPABEHCTB.
JIuneiiHple HepaBeHCTBA C OJHOW mepeMeHHON. CHCTeMbl TMHEHHBIX HEPABEHCTB C
onHoit mnepemenHoi. @ynkumu [lonstue Qynkuuu. OONacTs ompeneneHus u
MHOXXEeCTBO 3HaueHud ¢yHkuuu. CrocoObl 3amanus ¢yHkuuid. [padux dyHKIMH.
Yrenne cBoicTB ¢yHKkuuu 10 €€ rpaduky. IIpumepsl rpadukoB (QyHKIMH,
OTPAXKAIOLIUX pealbHble Iporecchl. @DYHKIMM,  ONMUCBHIBAIOIIME  IPSIMYIO U
00paTHy! HPONOPIUOHATLHBIE 3aBUCUMOCTH, MX rpaduku. OyHkiuuu y = X2, y =
x%, y = VX, y=|x|. Tpadudeckoe pemenne ypaBHEHHI 1 CHCTEM yPaBHEHHIA.

9 KJIACC .Yucaa ¥ BbIYMCICHH .

PaunonanpHple 4YHMCla, UWppalMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEUYHbIC
JecATUYHbIE TpoOU. MHOXKECTBO JEUCTBUTENIbHBIX YKCEII, JEHCTBUTEIbHbIE YHCIIa KaK
OECKOHEYHbIE JIeCATUYHbIE JpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JICUCTBUTEIIBHBIX YACEN U KOOPAUHATHOM MTPSMOM.

CpaBHEHUE  JEHUCTBUTENBHBIX  YMCEl, apupmMeTnyecKue NENCTBUSA c
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl  OOBEKTOB  OKpYXAIOLIEr0o  MHUpa, JUIMTEIBHOCTh  IPOLECCOB B
OKpY>KaroIlleM MUpE.

[Tpubnmxk€éHHOEe 3HAUYEHHWE BEIUYMHBI, TOYHOCTh MNpuOIMKeHHus. OKpyrjieHue 4ucel.
[IpuknIKa 1 OLIEHKA PE3yJIbTATOB BHIYUCIIEHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PenieHue ypaBHEHHI, CBOASIIMXCS K JuHEWHbIM. KBampaTHoe
ypaBHEHHE. PellieHne ypaBHEHUMN, CBOASIIMXCS K KBaJAPATHBIM.

bukBanpatHoe ypaBHeHue. I[lpumepsl pemieHuss ypaBHEHHM TpETbe M YETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne  ApoOHO-pallMOHAIBHBIX  ypaBHEHUH. PemeHue  TEKCTOBBIX — 3aday

anreOpanvyeckiM METOJOM.YpaBHEHHE C JBYMs TMEPEMEHHBIMH M €ro rpaduk.



Pemienne cucrteM IByX JMHEHWHBIX YPaBHEHUHW C JBYMs NEpEeMEHHbIMH. Pemenue
CUCTEM JIBYX ypaBHEHUM, OJHO H3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOPOHU
crenenu. ['paduyeckas MHTEpHpPETALUS CUCTEMbl YPAaBHEHUH C ABYMS MEPEMEHHBIMHU.
Pemenne TeKCTOBBIX 3a/1a4 anredpandyeckum crocoOoM. UHcIoBbIlE HEPABEHCTBA U UX
cBoricTBa.PenieHne NMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBaapaTtHele  HEpaBEeHCTBA.
I'padmueckas uHTEpIpeTalds HEPABEHCTB U CHCTEM HEPaBEHCTB C  JBYMs
IIEPEMEHHBIMH.
DOyHKIMHA
KBanpatnunas ¢yskuus, e€ rpapuk u cBoictBa. [lapaGona, KOOpAMHATHI BEPUIMHbI
napaboJibl, 0Cb CHMMETPHUH MapaloJIbl.
I'padukn dynxumii: Yy = kx, y = kx + b, y = k/x, y = x3, y = VX, y = N u ux
corictBa. UuciaoBbIe MOC/IeI0BATEJBHOCTH M mnporpeccur llonsatne uyucnoBoi
NOCJIEIOBAaTENbHOCTUA. 3aJJaHuE TMOCIEAOBATEIbBHOCTH PEKYPPEHTHOU (opMysoil u
dopmyioii N-ro uieHa. Apudmerndeckass U reomeTpuueckas mnporpeccuu. DopMyiibl
N-ro wieHa apu(METHYECKOW MU TEeOMETPUYECKOM MPOrpeccHil, CyMMbl MEPBBIX N
ywieHoB.M300paxkeHne YIeHOB apu(PMETHUYECKOM U TE€OMETPUYECKON Mporpeccui
TOYKAaMM Ha KOOPJIWHATHOW IUIOCKOCTH. JIMHEWHBIM W OSKCHOHEHUMAIBHBIA POCT.
Cnoxnpie  mpoueHtel. I[IJIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA
IMPOTPAMMBI VYYEBHOI'O KYPCA «AJI'EBPA» HA  YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATBI
JIN4HOCTHBIE Pe3yJIbTATHI OCBOCHUSA nporpaMMbl  y4yeOHOTKypca
«Anrebpa» XapaKTepU3ylTCs:
1) naTpuoTHYECKO€e BOCITUTAHME:
2) MpOSIBICHUEM  HMHTepeca K TMPOUUIOMY M HACTOSIIEMY  POCCHHCKON
MaTEMaTHKH, LICHHOCTHBIM  OTHOLIEHHWEM K  JOCTHYKEHHSIM POCCHMCKUX
MAaTE€MaTUKOB M POCCHMCKOM MAaTeMaTHMYECKOW IIKOJbI, K HCIOIb30BAHUIO 3THUX

JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX cepax;



2) rpaskIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpaXkJIaHWHA W pealu3allid €ro
npaB, TMPEACTAaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, NMPOLELYp TPakJaHCKOTO o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIECHUIO 3TUYECKUX MPOOIeM, CBSI3aHHBIX
C NIPaKTUYECKUM [PUMEHEHHEM JOCTHKEHUN HAyKW, OCO3HAHHUEM BaXHOCTU
MOPAJIBHO-ITUYECKUX IPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX  3a1ad
MaTE€MaTU4YECKOM HaIpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa3oBaHUs Ha MPOTSHKEHHHM BCEH JKU3HU JUIsl YCHEIHOW MpogecCuoHaNIbHON
JESATEIIBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHUBUIYAIIbHOW TPAEKTOPUH 00pPa30BaHUS M )KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOUIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIMTAHME:

CHOCOOHOCTBIO K AMOIIMOHAJIBHOMY U ACTETUYECKOMYBOCIIPUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyXJCHUW, YMEHHIO BUACTb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUMEHTalMel B  JIEATEIIbBHOCTH HA COBPEMEHHYK) CHUCTEMY  Hay4YHBIX
MPEAICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYEeCKOM HayKd Kak CQepbl YelI0BEYeCKOU
JEATEIbHOCTH, JTANoOB €€ Pa3BUTUSA W 3HAYMMOCTH JUISl pa3BUTHUSL LIMBHIIN3ALUM,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MATEeMAaTHYECKOW KYyJIbTYpOW Kak CpelCTBOM
NO3HAHWS MHpA, OBJIAJCHHEM MPOCTEHIIMMH HaBbIKAMU HCCIEA0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, ¢GopMHUPOBaHHE KYJIbTYPHl 3/10POBbS H
IMOLMOHAIBHOIO 0JIAT OOy YU :

I'OTOBHOCTBIO IMPUMCHATDH MaT€MaTHYCCKHUEC 3HaHHUA B HHTCpECaxX



CBOETO 37I0pOBbS, BEACHUS 3I0pPOBOTO oOpaza KU3ZHU (3mopoBoe
MUTaHWe, COAJaHCHPOBAHHBIM PEXHM 3aHITHH HW  OTIbIXa, peryJsapHas
bu3ndeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIIeKCHH, TPU3HAHUEM
CBOET0 IIpaBa Ha OIIMOKY M TaKOTO K€ IpaBa JPYroro 4eIoBeKa;

7) 3K0JI0TUYeCKOE BOCIIUTAHME:

OpUCHTAIlMEH Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHUW JUIs PEIICHUS 3a/lad B
00J1IaCTH COXPAaHHOCTH OKPY’KaOIIEH Cpe/ibl, IIIaHUPOBAHUS IMOCTYIKOB M OLICHKU
MX BO3MOXKHBIX TIOCJICICTBUH I OKPY KAIOIIEH CpeJibl, 0CO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX PeIIeHHUs;

8) amanmTamMs K W3MEHSIIOIMMCS YCJOBHUAM COIHAJIBHOH M NPUPOIHOM
Cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSX HEONPEAECIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y JPYTUX JIOAeH, mpuoOpeTratb B COBMECTHOM JESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU U3 OMbITA JPYTHUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHMM  HOBBIX 3HAHUW, B TOM  YHCIE
dbopMyIMpoBaTh UCH, TOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HABATh neuuuThl  COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTHIO OCO3HaBaTh  CTPECCOBYI0  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKU U
MOCJIEeNICTBUS, (DOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUSA

ba3zoBble Jornyeckue 1eicTBUA:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWNA MEXAY TOHATHAMH, (HOPMYIHPOBATH

OIpCACICHUA HOHHTHﬁ, YCTAaHABJINBATH CymeCTBeHHLIﬁ IMPU3HAK KJIaCCI/I(I)I/IKaHI/II/I,



OCHOBaHUS JJIsi 00OOIIEHUS W CpPaBHEHHUS, KPUTEPHUH IMPOBOJUMOTO aHAIH3a;
BOCIPUHUMATh, (POPMYIUPOBATH U PEOOPA30BHIBAThH CYXKICHHS: YTBEPAUTEIbHBIC
U OTpHIIaTeNIbHbIE, €IMHUYHBIC, YAaCTHbIE M OOIlKe, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHBOPEUHUs
B (akTax, [aHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX, IIpeajiaraTb KpUTepuu
JUISl BBISIBJICHUSL 3AKOHOMEPHOCTEN U TPOTUBOPEUMH;

Jenath BBIBOJABI C MHCIOJNB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

pa3duparh J0OKa3aTelbCTBA MATEMATHYCCKHX YTBEPXACHUH (IpsMble W OT
POTHBHOTO), MPOBOJUTH CAMOCTOSITEIIFHO HECJIOKHBIC 0Ka3aTeIhCTBA

Cc y4€ToM 3ajad Mpe3eHTallMd U OCOOCHHOCTEH ayJUuTOpPHM; MaTEMaTH4YEeCKHX
(dakTo BBBICTpAaWBaTh AapTyMEHTAIMIO, TPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS,

BBIOMpATh CHOCOO pemieHus ydeOHOW 3amaun  (CpaBHUBATH  HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh HauboJiee MOAXOMSIMHK C  y4€éToM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUER).

Bba3oBble uccienoBareabcKkue AeiicTBUS:

UCIIONb30BaTh BOMPOCHI KAaK HCCIENOBATENIbCKUA HMHCTPYMEHT TMO3HAHWS,
dbopMmynaupoBaTh  BOMPOCH,  (GUKCHUPYIOIIME  TPOTUBOpEYHE,  MpolsIemy,
CaMOCTOSITENIFHO ~ YCTaHaBIMBAaTh  HCKOMOE W  JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

OPOBOAMTH IO  CaMOCTOSITENIBHO  COCTaBJICEHHOMY  IUIaHY  HECJIOXHBIN
DKCIIEPUMEHT,  HEOOJBIIOE HWCCICNOBAaHUE IO YCTaHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY COOOM;
CaMOCTOSITeILHO  (hOpMYJIMpOBaTh OOOOIIEHHS W BBIBOJBI 1O pe3ysbTaTaM
NPOBEAEHHOTO  HAONIOACHMS, HWCCIEAOBAHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHUH;

IMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKXKe BbIIBUTaTh

MMPCAIOJJIOKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUSAX.



Pa6ora ¢ nundpopmanmeii:

BBISIBJIATb ~ HEJOCTATOYHOCTh M M3OBITOYHOCTH  MH(pOpPMALUM,  JIAHHBIX,
HEOOXOMMBIX JJISl pEIICHUs 3a/1a4H;

BbIOMpaTh,  aHAJIM3UPOBATh,  CHCTEMAaTHU3WPOBATb W  HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOUpaTh  (opMy  TpeACTaBICHUS  HHPOPMAIMM W HIUIIOCTPUPOBATH
pemiaeMple  3ala4dl  CXEeMaMH, JuarpaMmamMH, HWHOM rpadukoil ©  uX
KOMOMHAIIMSIMHU;

OLICHUBATh  HAAEKHOCTh HH(POpPMAIMM MO  KPUTEPUSIM, MPEIIOKECHHBIM
YUUTEIEM U CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUA:

BOCIIPUHUMATh U (POPMYIHpPOBaTH CYKIEHHS B COOTBETCTBUU C YCIIOBUSIMH U
HeasiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS 3aayH,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ybTar;

B Xoe OOCYXIeHHus 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBlI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBATh WJACH, HAIICJICHHBIE HA TIOWCK
pellieHusi,  COMOCTAaBJIATh  CBOM  CYXKAEGHHUA C  CYXACHUAMU JIPYTUX
YYaCTHUKOB JMaiora, OOHapyXWBaTh pa3lIddie M CXOJCTBO TO3WIIMNA, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
MPEACTABISATh PE3YIHTATHI pelleHus  3aJayd,  OKCIIEPUMEHTA,
UCCJIeI0BAHUS, IPOEKTA, CAMOCTOSITEIBLHO BBIOMPATh (hOpMAT BBICTYILJICHUS
MOHUMATh M UCTIOIH30BaTh IPEUMYIIECTBA KOMAaHHOW U WHIUBUTyaIbHON PaOOTHI
IIPU peIIeHU Y4eOHbIX MaTeMaTHUECKUX 3a/1a4,

NPUHUMATh 1€ COBMECTHOW JEATENbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOW  paboOThl,  pacmpeaensarTb  BHIbI  padOT,  JOTOBApUBATHCH,
00CYXJ1aTh MPOLIECC U Pe3yJIbTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B  TIpymnmoBeiXx  ¢dopmax  pabotel  (oOcyxaeHus, oOOMEH

MHEHHSMH, MO3TOBBIC IITYPMBI M APYTHUE), BBIIOJHATH CBOIO YacTh PabOTHI M



KOOPAMHUPOBATh CBOM JEUCTBHS C JAPYIMMH WIEHAMH KOMAaH/[bI, OLICHUBATH
KayecTBO  CBOEro  BKJaJa B OOMMH  MOpPOAYKT IO  KPUTEPHUSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusamnus:
CaMOCTOSITEJILHO COCTaBIIAThH IUIAH, aJIFOPUTM pEIICHUs 3a1aun (WM €ro 4acTh),

BBIOMpATh CHOCOO pelieHUs ¢ YYETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHUPOBATH BApUAHThl PEIIECHUH C
y4€TOM HOBOM MH(OpMALIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:
BJIaACTh cIrocodoamu CaMOITPOBCPKH, CAMOKOHTPOJIA IIpomecca MW pe3yjibTarta

pelIeHnsT MaTEeMaTUYECKOM 3a1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IIPH PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCT HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIMMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa ACATECIBHOCTA TOCTABICHHONW IEIU H
YCIOBHUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHUS WM HEJOCTHKCHHUSA IIeJIH,
HaxOJUTh OIMMUOKY, TaBaTh OIICHKY NMMPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 7 KJjacce OOydarOUuics TMOJYYUT CIEAYIOIIUE

MIPEIMETHBIE PE3YJIbTATHI:
YucJia 1 BbIYUCIEHUS

BreinmonHaTh, codeTass YCTHbIE W TUCBMEHHBIE MNPUEMBI, apUPMETHUCCKUE
JIEUCTBUS C pallMOHAIBHBIMU YHCIIAMHU.

HaxoguTh 3HaYeHHWs YHUCIOBBIX BBIPAXKCHUM, TNPHMEHATH pPa3HOOOpa3HbIS
criocoObl M TPUEMBI BBIYMCIICHHUS 3HAUYCHHM JPOOHBIX BBIPAKCHUM, COJEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTes OT OXHOM (QOpPMBI 3aMKMCH 4YHUCENT K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH

B 0€CKOHEYHYIO ACCATUYHYIO TPOOh).



CpaBHHUBaTh M yHOPAJOYMBATH pALMOHAIBHBIE YHCIIA.

OKpyrasaTe yucIIa.

BBINTONHAT NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHH, OLEHKY 3HaYyeHUU
YUCJIOBBIX BBIPAKEHUI. BBINOIHATH NEHCTBHS CO CTENEHSMU C HATypaJbHBIMHU
ITOKA3aTEIISIMH.

[IpyMeHATP NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOMKHTENIN HATypAIbHBIX
YHCEJL.

Pemate npakTHKO-OPHMEHTUPOBAHHBIE 3aJa4d, CBSA3AaHHBIE C OTHOIIEHUEM
BEJIMYUH, NPONOPLHUOHAIBHOCTBIO BEIUYMH, IIPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PELICHUS 3a/1ad C Y4ETOM OTrPaHUYEHMI, CBSI3aHHBIX CO CBONMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh alreOpanyeckyr0 TEPMHHOJOTHUIO U CHUMBOJIUKY, MPUMEHSTh €€ B
Ipoliecce OCBOEHUS yUeOHOro MaTepuarna.

Haxoauts 3HaueHuss OyKBEHHBIX BBIP@XEHUM TMpH 3aJaHHBIX 3HAYCHUAX
NEePEMEHHBIX.

BbimonHsaTe mpeoOpa3oBaHUs ILIEOT0 BBIPAKEHHsT B MHOTOWIEH MNPHUBEACHUEM
MOJ0OHBIX CIaraeMbIX, PaCKphITHEM CKOOOK.

BbIMONHATE yMHOXEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWICHAa Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI M KBaJpaTa pa3HOCTH.
OcCymecTBIATh  Pa3jOKEHUE MHOTOYIEHOB HA MHOXKHTEIH C TMOMOIIBIO
BBIHECEHHUS 32 CKOOKH 00IIIEro MHOYKUTEIS, TPYIIIUPOBKY ClIaraeMbIX, IPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTs npeoOpa3oBaHMs MHOTOWICHOB ISl PEIICHMS Pa3IMYHbIX 3a7ad W3
MaTE€MaTHUKH, CMEKHBIX IIPEMETOB, U3 PEAJILHON MPAKTHKH.

Hcronb30BaTh CBOMCTBA CTENEHEHW C HATypAJIbHBIMU  IIOKa3aTeIIMM UL
IpeoOpa30BaHus BIPAKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEWHBIE YpaBHEHHUS C OJHOW TNIEPEMEHHOM, IIPUMEHSAS IIpaBUiIa



nepexoga OT UCXOAHOTO YPaBHEHUS K paBHOCHIBHOMY eMmy. IIpoBepsTh, siBiseTcs
JIM YUCII0O KOPHEM YpaBHEHHUSI.

[TpumensaTsy rpaduyecKkue METONIbl MPH PEIICHWU JIMHEHHBIX YpaBHEHUH M HX
CUCTEM.

[lonOupaTe mpuMepbl Map 4YHCEN, SABISIONIMXCS PEIIEHUEM JMHEHHOTrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOrO0 YpaBHEHUSI C JABYMs
NEPEMEHHBIMH, MOJB3YSICh TPahUKOM, MPUBOIUTH TPUMEPHI PELIEHUS YPABHEHHUS.
Pemiate cuctemsl ABYX JIMHEHMHBIX YpaBHEHUW C JBYMsI MEPEMEHHBIMH, B TOM
quciie rpapuuecKy.

CocTaBnsATh W pelmatb JUHEWHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCJIOBHIO 33]1a4l, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N3o00pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, HHTEPBAJIbl, 3aAIMUCHIBATh YHCIOBbIE TPOMEKYTKU Ha
anreOpanvecKkoM S3bIKE.

OTtMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpJMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.
OnuceiBaTh C NOMOILIBI0  (YHKIUH  M3BECTHBbIE  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpEMs, paCCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYSHUIO €€ apryMEeHTa.

[lonumate rpaduueckuii cmocod mNpeaAcTaBiICHUs W aHalu3a HHGOPMAIUH,
U3BJIEKATh Y MHTEPIIPETUPOBATh MH(POPMALIMIO U3 TPAPUKOB PeasbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuennss B 8 kijacce oOOydYarolmUMACS TOJYYHUT CIETYIOIIUE
IPEAMETHBIE PE3YJIBTATHI:

Yucaa v BLIYUCICHUSA



Hcnonb30BaTh HayalbHbIE TMPEJCTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCeN JIsl CPAaBHEHUS], OKPYTJICHUSI U BBIYMCIICHUH, U300paxaTh 1eMCTBUTEIbHbBIC
YyYCIla TOYKaMHA Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTe moOHATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIC KOPHH, HCIIOJIB3YS MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBIMOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIMX KBaJApaTHbIE KOPHHU, HUCIHOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJbIX YHCET C MOMOIIBIO JECATUUHBIX
npo0Oeit u creneHelt yucna 10.

Aure0panvecKkue BbIPAaKEeHUS

[IpumMeHsTH MOHSATUE CTEMEHM C LEeJbIM II0Ka3aTelieM, BBIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COACPIKAITUX CTETICHHU C EIbIM MTOKa3aTelIeM.
BBINIONHATE TOKJIECTBEHHBIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI Ha
OCHOBE IMPaBUJI ACUCTBUI Ha/l MHOTOUYIEHAMH U aJIreOpanyecKUMHM TPOOSIMH.
PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKHUTEIIH.

[IpuMeHsaTh, MpeoOpa3oBaHUs BBIPAXKEHUNM ISl PEHICHUS Pa3IMYHbIX 3a7ad M3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiatb uHENHbIE, KBAaJpaTHbIE YPAaBHEHUS M palMOHAJIbHBIC YpPaBHEHUS,
CBOJISILIIAECS] K HUM, CUCTEMBI JIBYX YPaBHEHUU C IBYMSI IEPEMEHHBIMU.

[IpoBOoAMTE IPOCTEHIINE UCCICIOBAHNUS YPABHEHUN U CHCTEM YPAaBHEHUH, B TOM
YHCIC ¢ NPUMEHCHHEM TpadUUecKuX IMPeICTaBlIcHUH (yCTaHABIMBATH, UMEET JIU
YpaBHEHHE WJIH CHCTEMA YypaBHEHUM pELICHHS, €CIIU HUMEET, TO CKOJIbKO, H
npoyee).

[lepexoauTh OT cHIOBeCHOM (HOPMYJIMPOBKM 3alaud K e€ aireOpandeckoun
MOJEIIM C TIOMOIIBI0 COCTAaBJICHUS YPAaBHEHUS WJIM CHCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3ybTart.
[IpyMeHATh CBOWMCTBAa YHCIIOBBIX HEPABEHCTB [JIi CPABHEHUS, OLICHKH, pEIIaTh

JMHEHHBIC HEPABEHCTBA C OJTHOM TIEPEMEHHON U MX CUCTEMBI, 1aBaTh rpa)uuecKyro



WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
[lonnmMate W WCMONB30BaTh (PYHKIIMOHAIBbHBIE MOHSITHS W SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), ONPENEATh 3HAYCHUE (PYHKIUU MO 3HAYEHUIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA (PYHKIINH 10 €€ rpaduKy.
Ctpouts rpaduKu AIeMEeHTapHBIX (PYHKINN BUA:

y = kix,y =x%y =x% = Ky = VX, onuchiBaTh CBOICTBA YHCIIOBOL
byHKIMU 110 €€ rpaduKy.
K xoHumy oO0ydenus B 9 Kiacce O0OydaromMHCA TMOMYYUT CIEAYIOLIUE
NPEIMETHBIE PE3YJIbTATHI:
Yucia 1 BbIYMCICHUS
CpaBHUBaTh W YHOPSAAOYMBATH pALMOHAIBHBIE W HPPALMOHAJIBHBIE YHCIIA.
BoinonHsTh apupMeTnyecKue AeMCTBUS ¢ pallMOHAIbHBIMU YUCIIAMH, COUETas
YCTHBIE W MHUCbMEHHbIE MPUEMBI, BBITOJHITH BBIYMCICHUS C UPpPALMOHAIbHBIMU
YUCIIAMH.
HaxonuTh 3HaueHHs CTENEHEW C IeJbIMU TMOKAa3aTeNs MU U KOPHEH, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKECHUM.
OKpyrJisiTh ~ ACHUCTBUTENBbHBIE  YHWCIA, BBIIOJHATH MPUKUAKY  pe3ysibTaTa
BBIUHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.
YpaBHeHUs U HEPABEHCTBA
Pemiath JMHEHBIE W KBAaJpPAaTHBIC YPABHEHUS, YPABHEHMS, CBOISAIIUECS K HUM,
npocTelime ApoOHO-palliOHaIbHbIE YPABHEHUS.
Pemare cucrempl IBYX JIMHEHMHBIX YPaBHEHMM C [JBYMs IIEPEMEHHBIMU H
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBJISETCS JIMHEWHBIM.
Pemiath  TekCTOBBIE  3ajauyu  aNreOpaniyecKUM  CIOCOOOM € TOMOIIBIO
COCTABJICHHSI YPABHEHUS WM CUCTEMBI ABYX YPAaBHEHUH C IBYyMs I€PEMEHHBIMHU.
[IpoBOAUTH TPOCTEUIIINE HUCCIEIOBAHUS YPABHEHUNW U CUCTEM YPABHEHHM, B TOM
YHCIe ¢ MPUMEHEHHUEM TpapuuecKuX MpeacTaBiicHuid (yCTaHABIUBATh, UMEET JIU

YPaBHCHHUC HWJINM CHCTCMaA ypaBHeHI/Iﬁ pemcHus, €CJIn HUMECT, TO CKOJIBKO, H



mnpouee).

Pemarp JsMHElHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh

pElIeHHEe HEPAaBEHCTB HA YMCJIOBOW MPSMOM, 3alHCHIBATH PELIEHUE C MOMOIIBIO

CHUMBOJIOB.

Pematp CUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHWE CHUCTEMbI

HEPaBEHCTB Ha YMCIIOBOM IPSIMOM, 3aIIMCBIBATH PEUICHUE C IIOMOIIBE) CUMBOJIOB.

Hcnonb30BaTh HEpPAaBEHCTBA NPH PEIICHUWU pa3IMYHBIX 3ajad.

DOyHKUIMHA

Pacno3HaBate (yHKUMH u3yuyeHHBIX BHIOB. [loka3biBaTh CcXeMaTHUYECKU

pacIoyio’keHre Ha KOOPJAMHATHOM IJIOCKOCTH rpadukoB ¢yHKmmid Buma: Y = KX,
y=kx+b, y = kix, y = ax®+bx + ¢,y = X}, y =V, y = K B

3aBHCHMOCTH OT 3Ha4eHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIUH.

Crpoutb M wu300pakaTb CXEMAaTUYECKH TpapuKd KBAAPATUYHBIX (DYHKIMIA,

OMKCHIBATH CBOMCTBA KBAJAPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3HaBaTh KBaJpaTUUHYIO (QYHKIUIO 1O QopMmyJie, MNPUBOJIUTH INPUMEPHI

KBaJIpaTUYHBIX QYHKIUI U3 peaabHOM )XKU3HU, (PU3UKU, TEOMETPHUH.

YuciioBble MOCTEA0BATEIBHOCTH U MIPOTPecCH

Pacno3HaBaTh apu(MeTHUECKYl0 U TE€OMETPUUECKYI0 MPOrPEecCHUd MpU PasHBIX

crnoco0ax 3agaHusl.

BoITONHATH BBIYHMCIICHUST C HCMOJb30BaHHEeM (opMyld N-TO  4JieHa

apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH, CYMMBI MIEPBHIX N YJICHOB.

N300pakaTb  4jieHbl  TMOCJIENOBAaTEIbHOCTH  TOYKAMM HA  KOOPAMHATHOMN

MJIOCKOCTH.

PemaTte 3amauu, CBS3aHHBIE C YKCIOBBIMHU I[IOCJEIOBATEIBHOCTSIMH, B TOM

YUCIIe 33]a4d U3 PEANbHOU JKU3HU

(c VCIIOJIb30BaHUEM KaJIBKYJISITOPA, I (POBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KJIACC

I[TPOTPAMME

Kouaun4yecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM nudpoBbIe
Ne i/ P Kourpoabusie IIpakTuHuyeckue (1upp )
NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
1 Yucna u BerunciaeHus. PanimonanbpHbIC o5 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 27 1
AJrCOpaHeCKHe BIpaxeHiA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 YPaBHCHHS H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 . 24 1
Koopanwatst u rpaguicH. dyniiimn https://m.edsoo.ru/7f415b90
bu6moreka [IOK
1
> Tosroperne n 0bobmenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IT1O 102 5 0




8 KJIACC

KosnnuyecTBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3ienoB U TeM uu¢poBbIe
Ne n/m P Konrpoasunie IIpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsbl
bubnuoreka [JOK
1 UYucna u Berurcnenus. KBagpaTHsie KOpHU 15 https://m.edsoo.ru/7fA17af8
5 Uucna u BerunciaeHus. CTENeHb C IeIbIM . bub6mmoreka [{OK
MOKa3aTeJleM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BEIpaKCHUSI. 5 1 bubnunoreka [IOK
KBanpathbiii Tpéxuiien https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BBIpaKCHUSI. 15 1 bu6muotexa LHOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. CHUCTEMBI 13 bubnuoteka LIOK
yYpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmoreka [{OK
8 DyHKH. OCHOBHEIE MOHATHS 5 https://m.edsoo.ru/7f417af8
bu6nmnoreka [JOK
9 . 9
Dymxup. HucroBbe GynKImT https://m.edsoo.ru/7f417af8
bu6nmnoreka [JOK
10 6 1
Tosropenue u obobmenue https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME




9 KJIACC

KoaunuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3ieoB U TeM uugpoBbie
Ne i/ P Konrpoabubsie IIpakTHuyeckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypcsl
1 Uwucna u Berunciienus. [leicTBuTensHbie 9 bu6nmoreka [{JOK
qyucia https://m.edso0.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bu6nunoreka [IOK
OJIHOM MepeMEeHHON https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bu6nmoreka [{JOK
YpaBHEHUHI https://m.edsoo.ru/7f419d08
bubnuorexka [JOK
4 . 1 1
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
1 1
> Dy 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
1 1
6 UucnoBble TOCIEA0BATENBHOCTH 3) hitos://m.edso0.ru/7f419d08
[ToBTOpeHue, 00001IeHNE, CHCTEMATH3ALUS bubnuoreka [IOK
7 . 18 1
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




PABOYAS ITPOT'PAMMA
yueOHoro kypca «I'eomeTpus»

JUTst o0ydarommxcs 7-9 KimaccoB

IMNOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OOMH M3 OCHOBHBIX pAa3JelOB IIKOJBHOW MAaTeMaTHKH,
UMEIOIINI CBOEH IENbI0 00ECTIeUYnTh M3yYeHUE CBOWMCTB U Pa3MepoB (UTYp, UX
OTHOUIEHWH M  B3aUMHOE PaCIOJIOKEHHUE, ONUPACTCS Ha JIOTHYECKYIO,
JIOKA3aTEIbHYI0 JUHUIO. [[eHHOCTh M3y4eHHs I€OMETPUM HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKJIIOUAETCS B TOM, YTO OOYYaIOLIUICS YUUTCS MPOBOJIUTH
JIOKA3aTEIIbHBIE PACCYKJICHUS, CTPOUTDH JIOTUYECKAE YMO3AKIIOUEHHUS, TOKA3bIBATh
VCTUHHBIE YTBEPKIACHUS W CTPOUTh KOHTPIPUMEPBHI K JOXKHBIM, IPOBOIUTH
pacCyXJeHusd «OT IPOTUBHOIO», OTJINYATh CBOMCTBA oT IIPU3HAKOB,
bopMyIMpoBaTh OOPATHBIE YTBEPKICHUS.

BTopoli 1menpl0 H3y4eHMs TE€OMETPHM SABJAETCS MCIIOJB30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEIICHHH KAK MATEMAaTHMYECKUX, TaK M IMPaKTUYECKHUX 3ajad,
BCTPEUAIOUIMXCS B pealbHOM KU3HU. OOyvarolmuiicss JIOJKEH Hay4YUThCs
OIpPENETUTh F'€OMETPUUECKYI0 (DUTypy, ONMMCaTh CIOBAMHU JAHHBIN UepTEX WU
PUCYHOK, HAaWTH IUIOIIA(b 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUTMHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyeMble pasMephbl Tapaxka JJisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTENIbHAS JIMHUS B U3YYEHUU TE€OMETPHUHU.
[Ipu pemieHuu 3a7ad MPAKTUYECKOrO XapakTepa OOYyYaroLIUHCS YUYHUTCS CTPOUTH
MaTE€MaTUYECKUE MOJEIN pEalbHBbIX JKMU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTD IOJYYEHHOTO PE3yJIbTaTa.

KpaiitHe  BaXHO  MNONUEpPKMBATH  CBSI3M  TEOMETPUUM C  JIPYTUMH
y4eOHBIMM  TpeAMETaMH,  MOTHBUPOBATH  HUCIOJIb30BaTh  ONpEAeNeHUs
reoMeTpuueckux  GuUryp W MOHSATHHA,  JI€MOHCTPUPOBATH  IMPUMEHEHHE
MOJIYYCHHBIX YMEHHMM B (PU3MKE M TE€XHUKE. OTHU CBI3U HauboJiee IPKO BUIAHBI
B TeMax «Bekrtopsl», «TpUrOHOMETpHUYECKHE  COOTHOLICHWs»,  «Meton

koopauHat» u «Teopema [Tudaropay.



Y4eOHbrii kypc «l'eoMeTpusi» BKIIOYACT CIEIYIOIIHNE OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerprueckue GUTypsI U uX CBoOWcTBay, «M3mepenue
TCOMETPHUYSCKUX  BEIUYHH», <«J[ekapTOBBI KOOpJAWHATHI HA  IJIOCKOCTHY,
«BexTope», «JIBMKeHHS TII0CKOCTHY, «[IpeoOpa3oBanus mogo0us».

Ha usyuenue yuebHoro xkypca «I'eomerpus» orBoautcs 204 gaca: B 7 kitacce — 68
yacoB (2 Jaca B Hezeno), B 8 kiacce — 68 yacos (2 Jaca B Hezeno), B 9 kinacce—68
yacoB (24aca B HEJCITIO).

COJAEP)KAHUE OBYYEHUS

7 KJIACC

Hauvanbnbie nonsths reomerpuu. Touka, mpsmas, OTPE30K, JIyd. YTOJ. Bumsel
yriioB. BeprukaneHble W CMexHbIE yIubl. buccektpuca yria. JlomaHnas,
MHOT'OYTOJIbHUK. [lapaniensHOCTh M NEPIICHANKYIAPHOCTD MPSMBIX.
CummMmetrpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBAa OCEBOM cummeTpuu. I[Ipumepbl
CUMMETPUHU B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOCHUS C MOMOIIBIO LHUPKYJISl M JIMHEHKU. TpeyroiabHUK.

Bricota, Menuana, OuccekTpuca, MX CBOMCTRBA.

PaBHOOeIpEeHHBIH U  PaBHOCTOPOHHUN  TpEyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.
CaoiicTBa U TpPU3HAKKM PaBHOOEAPEHHOro TpeyroibHuka. [lpu3zHaku

PaBEHCTBA TPEYTOJILHUKOB.
CBoiicTBa M NpPHU3HAKH MapajUIeNIbHBIX NpsMbIX. CyMMa yIJIOB TPEYroJIbHHKA.
BHeliHue yribl TpeyroiabHUKA.

[IpsiMOyTOJIbHBINA TPEYroabHUK. CBOMCTBO MEIUAHBl MPSIMOYTOJIBLHOTO
TPEYroJIbHUKA, MPOBEAEHHON K TUNoTeHy3e. [[pru3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpMOYTOJIbHBINA TPEYTOJBbHUK € yrioM B 30°.

HepaBeHcTBa B T€OMETpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOM, Teopema O OOJblleM yrie v OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

['eomeTpuueckoe MECTO TOYeK. buccekrpuca yrma u  CcepeIMHHBIA



MEPIIEHAUKYJIAP K OTPE3KY KaAK T€OMETPUYECKUE MECTA TOUEK.
OkpyXHOCTP W Kpyr, XOpAa W JWaMmMeTp, HUX CBoicTBa. B3auMHoe
PAaCIOJIOKEHUE OKPYKHOCTH M mpsiMoii. KacarenbHasd m cekymas K OKpY>KHOCTH.
OKpyXHOCTb, BIOHCaHHAas B Yyroja. BnucaHHas W ONKCAaHHAas OKPYKHOCTHU

TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mnpu3HakKu W CBOMCTBA. YacTHbIE
cllyyad MapajijiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajpaT), UX HPU3HAKH MU
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamernusi, €€ CBONCTBAa U IPHU3HAKHU.
[IpssMOyTOsIBHAS Tpanenus.

Meron ynBoenus wmenuassl. lleHTpanmbHas cumMmerpus. Teopema Paneca u
TeopeMa O MPOMOPLHUOHATBHBIX OTPE3KAX.

CpenHue TUHUU TPEYrojbHUKA U Tpaneruu. Llentp macc TpeyronbpHuka. [Togodue
TPEYTrOJALHUKOB, KOdhduiment mnomodus. Ilpu3Haku momoous
TPEyroabHUKOB. [[puMeHeHne nogo0us npu peneHun NPakTHYECKUX 3a1ad.
CpoiicTBa 1iomagel reoMerpudeckux Quryp. Dopmynbl Ui IUIOIIAA
TPEyTroJbHUKA, MapajuiesorpamMma, pomOa u Tpaneuuu. OTHOIIEHUE IUIONIaaAeH
noJ00HBIX (uUryp.

Bpruncnenne 1iomaned TPEyroJbHUKOB M MHOTIOYTOJBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenme Teopembr Iludaropa mpu pemieHun
MIPAKTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TAaHT€HC OCTpPOTO VyIJIa MPSMOYTOJbHOTO TPEYTrOJbHUKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKJIECTBO. TpPUTOHOMETpUYECKUE (PYHKIIUU
yrioB B 30, 45 u 60°.

BriicaHHble M LEHTpaJIbHBIE YIJIbI, YIOJl MEXIY KAacaTEIbHOM W XOPAOW. YTJIbI
MEXAY XOpJaMH WU CEKYIIMMHU. BHHCaHHBIE W OINHUCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkeHue AByX OKpykHocTed. Kacanume okpyxknocreir. OOiue

KaCaTCJIbHBIC K IBYM OKPYXXHOCTAM.



9 KJIACC
Cunyc, kocunyc, Taurenc yrmoBor 0 mo  180°.

OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS.

Pemenne tpeyrosbHMKOB. Teopema KOCMHYCOB M TeopeMma CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
[IpeoOpazoBanue noaodusi. [logob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bekrop, JJTAHA (MomynB)  BEKTOpa, COHANPABJICHHBIC BEKTOPHI,
IIPOTUBOITIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB,  OIllepallMM HaJa Bekropamu. Pasmoxenue Bekropa II0 JABYM
HEKOJUIMHEApHBIM BekTopaMm. KoopauHatel BekTopa. CKanspHOE NPOU3BEINCHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHHUS JUIUH U YTJIOB.

JlekapTOBBl KOOpPAMHATBHI HAa IUIOCKOCTH. YPaBHEHHUS NPSMOU U OKPYKHOCTH B
KOOpPAWHATAX, NEPECECUEHUE OKPYKHOCTEH M NpAMBIX. METoa KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{sTMHA OKpyx)HOCTU. [ panycHas u paguanHas mepa
yrjia, BBIUMCJICHUWE JUIMH Jyr OKpykHocTed. Ilnomaas kpyra, cekropa,
CErMeHTa.

JIBUKEHUsI TUIOCKOCTU U BHYTPEHHHE CUMMETpUU Quryp (3jeMeHTapHbIe
npencrasiienusi) [lapannensueiii nepenoc. [loBopor.

IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMPOI'PAMMBI
YUYEBHOI'O KYPCA «(I'EOMETPUS)» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOEHHUS MpOrpaMMbl Y4eOHOro Kypca
«I'eomeTpus» XapaKTepu3yrOTCS:

1) narpuoTHYecKoe BOCIIMTAHUE:

MPOSIBICHUEM HHTEpeca K IPOLLIOMY U HACTOAILIEMY POCCHICKOMN

MaTEMaTHuKH, HCHHOCTHBIM OTHOILICHHUEM K JOCTHXKCHUAM pOCCHfICKI/IX



MAaTEMATHUKOB U POCCUMCKONM MAaTeMaTHYE€CKOW IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JIOCTHKEHUN B IPYTHX HayKaxX M MPUKJIAAHBIX cepax;

2) TpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OO0S3aHHOCTEH TpakJaHWHA W peau3alldd €ro
1paB, IPEACTABICHUEM 0 MaTeMaTHYEeCKUX OCHOBax (PYHKIIMOHUPOBAHMS
Pa3JIMYHBIX CTPYKTYp, SBJIICHUH, MpOLEIyp TPaxJaHCKOro oOlecTBa (Hampumep,
BBIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO ATUYECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHUEM JOCTI)KCHUW HayKd, OCO3HAaHUEM Ba)KHOCTHU
MOPaIbHO-ATUYECKUX MPUHIIMIIOB B JAEATEILHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTUE€ B pEHICHUM MPAKTHUYECKUX 3ajad
MaTeMaTUYECKOW HaNpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKEHUHM BCEH KU3HM JUJISl YCHEIIHOM MpOQecCHOHATBHON
JEATEIBHOCTU W Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM UHIMBUIYATHHOU TPACKTOPUHU 0O0pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIMTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAIIBHOMY UM 3CTE€TUYECKOMY BOCHPHSITHUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJay, PEIICHUH, pacCyXJACHUN, YMEHHIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTAallMEd B  JEATCJIBHOCTH HA  COBPEMEHHYKD CHUCTEMY  HAay4HBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YETOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHWEM MaTEeMaTUYeCKOM HayKh Kak cQepbl 4YeloBe4YeCKOMn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH JJIS PAa3BUTHUS LUBUIN3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MAaTUKHA U MaTEeMAaTHUYECKOM KyJIbTYpOH KakK CpelICTBOM
MO3HAHHUS MHpPa, OBJIAJICHUEM MPOCTEUIIMMHU HAaBBIKAMHU MCCIEI0BATEIHCKOM
JEATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (opMUPOBaAHHE KYJIbTYPbl 30POBbSI W



IMOIMOHAJILHOIO 0JIAaronoJy4Yns:

FOTOBHOCTBIO IIPUMEHATh MAaTE€MaTUYECKUME 3HAHUS B HMHTEPECAX CBOETO
3IOpPOBBS,  BEJCHWSA  370pOBOro  oOpa3za JKM3HM  (3I0pOBOE  ITUTAHWE,
cOaTaHCUPOBAHHBIM pEXUM 3aHIATHH W OTIbIXa, peryysipHas Quznueckas
aKTHUBHOCTB), CHOPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeJIOBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHUEHTAIIMEM HAa NMPUMEHEHHWE MATEeMaTUYECKUX 3HAHWM ISl PEUICHHS 3a7ady B
00JIaCTU COXPaHHOCTH OKPY’KAIOIIEH Cpeiibl, TJIAHUPOBAHUS TIOCTYIKOB U OLEHKHU
HX BO3MOXHBIX ITOCJICACTBUN IS OKPY>KAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aILHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX pellieHuUs,

8) amanTamusi K M3MEHSIIONIUMCS YCJIOBHAM CONUAJIBHOW M TNPHPOIHOI
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSX HEONPEACIEHHOCTHA, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y JAPYrUX JIOJEH, MpUoOpeTaTh B COBMECTHOM EATEIIBHOCTH
HOBBIC 3HAHUSA, HABBIKA U KOMIICTEHIIMU U3 OIIbITA JIPYTHUX;

HEOOXOIMMOCThIO B (POPMHpPOBAHMM  HOBBIX 3HAHMM, B TOM  YHCIIC
dbopmMynUpoBaTh UJIeU, TOHSATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABATH neuIuTel COOCTBEHHBIX 3HAHUM M
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE,

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYID  CHUTyalUI0, BOCIIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIICHUS W JACUCTBUA, (OpMynIUpoBaTh W OICHUBATh PUCKU U
MOCJICACTBHUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue JaeicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHYECKHUX

OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXKIYy MNOHATUAMHU, (HOPMYIUPOBATH



OTIpeJICIICHHs TIOHSTHI, YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaImy,
OCHOBaHUS JyIsi OO0OOIIEHUS W CpaBHEHUS, KPUTEPUH IMPOBOJAUMOTO aHAIIN3A;
BOCIIPUHUMATh, OPMYITUPOBATH U ipeoOpa30BBIBATH CYXICHHUS.
YTBEPAWTEIbHBIE W  OTpPUIATEIbHBIC, EIWHWUYHBIC, YacTHBIE W  OOIIHE,
YCIIOBHBIE;

BBISBJISITH MAaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H |
npotuBopednss B (akTax, JaHHBIX, HaONIOACHUSIX W  YTBEPKICHHSIX,
npeaiaraTh KpUTEpUH JUTsl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCIOJIB30BAHWEM 3aKOHOB JIOTWKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHUN 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMATHUYCCKUX YTBEPXKIACHUU (IpSIMBIE W OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOSTEIBLHO HECIIOKHBIC JOKA3aTeIbCTB
MaTeMaTH4IeCKuX (aKToB, BBICTPaNBaTh apryMEHTAIMI0,  TPUBOINTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CMOco0  pelieHUs ydeOHOM 3amaud  (CpaBHHMBATh  HECKOJBKO
BApUAHTOB  pEIICHUS, BBIOMpaTh HawboJee MOAXOMANMH C  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUECR).

Bba3oBble uccienoBaTe/ibckue 1eHCTBUS:

WCITOJIb30BaTh  BOMPOCHI KaK HCCIEAOBATCIIbCKUH HMHCTPYMEHT — ITO3HAHWS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  MPoOIIEMY,
CaMOCTOSATEILHO  yCTaHABJIMBAaTH  HMCKOMOE W  JIaHHOE,  (OpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBAThH CBOO MO3UITUIO, MHEHHUE;

NPOBOJUTH IO  CaMOCTOSATENILHO  COCTABJICHHOMY  IUIAaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOONBIIOE HWCCIeNOBAaHUE 10 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY COOOM;
CaMOCTOSITENTFHO  (pOopMynIHpoBaTh OOOOIICHWS W BBIBOABI IO pe3yiabTaTam
MPOBEACHHOTO  HAONIOACHUS,  WCCICIOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTATOB, BEIBOJIOB U 000OIICHMIA;

IIPOTrHO3UPOBATh  BO3MOXHOC  PAa3BHUTHC  IIPOILECCCA, a TakKXKC  BbIABHIATb



MPEOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSIX.
Pa6ora ¢ unpopmanmeii:

BBISIBIIAITb ~ HEJOCTATOYHOCTb W HM30BITOYHOCTh  MH(pOpMAIuu, JIaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOMpaTh,  AHAJIM3UPOBATh,  CHUCTEMATU3UPOBaTh W  HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh  (popMy  mpeincTaBiieHus ~— MHPOpMAMKM W WUIIOCTPUPOBATH
pelmiaemMble  33Ja4ud = CXE€MaMH, JuarpaMMmamH, HWHOW Tpadukold H  uX
KOMOMHAIIMSIMHU;

OLICHMBATh  HAAEKHOCTh HWHGOOpPMAIMKM 1O  KPUTEPUSM, MPEIJI0KEHHBIM
YUHUTENEM UM CPOPMYIHUPOBAHHBIM CAMOCTOATENIBEHO

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUS:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKJEHHUS B COOTBETCTBUU C YCJIOBHSIMHU U
HeassMu  OOIEHMS, SICHO, TOYHO, T'PAaMOTHO BBIPAXXKaTh CBOI TOYKY 3pPEHHS B
YCTHBIX U MHUCBbMEHHBIX TEKCTaX, /aBaTh MOSICHEHHS MO XOAY PEIICHUS 3a/1auu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJle OOCYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI,
npoOiemMbl, pellaeMoM 3aJadyd, BBICKA3bIBaTh WJAECH, HALIEJCHHbIE Ha MOUCK
pEUIEHUs, COIMOCTaBJISATh CBOM CYXKJEHHS C CYXICHUAMH IPYTUX YYACTHUKOB
Ivanora, OOHapyXXHMBaTh pa3IM4YUe M CXOACTBO TMO3UIMNA, B KOPPEKTHOU
dbopme hopMyIHpOBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEACTABIATh PE3YJAbTAThl PEIICHUS 3aJauyd, SKCIEPUMEHTa, MCCIEA0BaHus,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUIEHUS C YYETOM 3aaay
MIPE3EHTAIlMN U 0OCOOEHHOCTEH ayAUTOPUH;

MOHMMATh W MCIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHOM M WHIMBUAYaJbHOU
paboThI IPU PEIICHUH YYEOHBIX MAaTEMaTUUYECKUX 3a/1a4,;

NPUHAMATh 1€1b COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OpPraHU3alUIo
COBMECTHOM pabOThI, paclpenensaTh BUIbI paboT, J1OrOBapWBATHCH,

o0CyXJaTh MpoIEecC U pe3yabTar paboThl, 0000IaTh MHEHHUS HECKOJIbKUX



JIIOJICH,

y4acTBOBaTh B  TpymnmoBbiXx  (opmax  paboTel  (oOcykaeHHs, OOMeEH
MHEHUSIMH, MO3TOBBbIC IITYPMBI M APYTHE), BBIMOJHSATH CBOK YacTh pabOTHI M
KOOpJIMHUPOBaTh  CBOM  JEUCTBHA C  JAPYTMMH  WICHAMH  KOMAaHJbI,
OLICHMBaTh KauyeCTBO CBOEr0 BKJIaJa B OOUIMI NPOAYKT IO KPUTEPUSM,
c(pOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHMBepcaJbHble Y4eOHbIe AeiiCTBHSA

Camoopranusamnus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJrOPUTM peIleHus 3amadd  (Miau  ero
4acTh), BBIOMpPATh CHOCOO pEIICHHS ¢ YYETOM HMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTHPOBATh U KOPPEKTUPOBAThH
BAapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAJIeTh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ynbrara
pElIeHHs] MaTeMaTUYEeCKOM 3a1a4u;

IPEABUAECTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpH pELICHUHU 3a7auH,
BHOCUTb KOPPEKTHBBI B JESTEIIbHOCTb Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa JESITEIIbHOCTH IOCTaBICHHOW IENd MU
YCIOBUSIM, OOBSACHATH MPUYMHBI JOCTHKCHHUS WIM HEJOCTHKEHHUS LENH,
HAXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 Kjacce OOyYalOlIMACS TOJYYUT CIEAYIONIUE
npeIMeTHbIE Pe3yJIbTaThl:

Pacno3HaBaTh  M3yYeHHBIE  TEOMETPUYECKHE  (QUTYpbI,  OMpeneisTh  HX
B3aMMHOE pAaCIOJIOKEHUE, H300pakaTh T€OMETPUUYECKUE (UTyphI, BBITIOJIHATH
YEepTEXKH 110 YCIOBUIO 3a7auu. MI3MepsTh TUHEIHbIE U YIJIOBbIE BEIMUYHMHBI. PemaTh
3aJ]auM Ha BBIUMCJIEHNE JJIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenarb rpyOyr0 OLEHKY JMHEHHBIX M YIVIOBBIX BEJIMYMH INPEIMETOB B



peanbHON KU3HU, Pa3MEPOB MPUPOIHBIX OO0BEKTOB. Pazmmuare pasmepsl 3THX
O0OBEKTOB IO TOPSJIKY BETUIUHBI.

CTpouTh 4YepTeKHU K FTEOMETPUUECKHUM 3a]ja4aM.

ITonw30oBaThCs MpU3HAKaMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.
[IpoBONUTE JIOTHYECKHE PACCYXKICHUS C MCIOJIb30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCd  NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOWMCTBOM MEAMAHBI, TPOBEIEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEILIEHUU N'€OMETPUUYECKUX 3a/1a4.

OnpenensTe NapayieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE O0pasyeT C
HUMHU ceKkymas. Onpeaensars MapaiebHOCTh MPSIMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSTHAN OT TOYEK OJHOU MPAMOU 10 TOUEK APYrOM IMPsIMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOANTE BHIYMCIICHUS M HAXOIUTh YHCIIOBBIC M OYKBEHHBIC 3HAUCHHS YIJIOB B
FEOMETPUUECKUX 3a7a4ax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB VTIJIOB, 0Opa30BaHHBIX TMPHU IEPECEUCHUH JIBYX
MapajuIeIbHBIX MPSIMBIX CEKYyIIer. Pemarh npakTuyeckue 3aaadyv Ha HAXOXKICHUE
YIJIOB.

Bnagers mnoHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAeCIsITh
OMCCEKTPUCY YIJia U CEPEIUHHBIA MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHUE
MeCTa TOYCK.

@opMynMpPOBaTh ONPEACIEHUS OKPYKHOCTH MW Kpyra, XOpAbl M JHAMETpa
OKPY>KHOCTH, TOJIb30BAaThCA UX CBOMCTBAMH. Y METh IPUMEHSATh 3TU CBOMCTBA IPH
pEIICHUN 3a/a4.

Bnagerp mnNOHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lonp3oBaThesa (akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA TMEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, YTO CEPEAUHHbBIC

NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.



Brnanerb NOHSATHEM KacaTelbHOW K OKPYXHOCTH, IMOJb30BaThCA TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTeJIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.
[Tonp30BaThCAd MPOCTEHIIMMU TE€OMETPUUYECKHMMH HEPABEHCTBAMHU, MOHUMATh HX
MPAKTUYECKUNA CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS C MOMOIIBI0 IUPKYIS U
JIMHEUKU.

K xonmy oOyuenus B 8 Kjacce o0Oy4aromuics TIOMYyYHUT —CIICTYIONTUE
MPEAMETHBIE PE3YJIbTAThI:

Pacno3naBath OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJI30BAaThCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

[IpuMeHATh, CBOMCTBA TOUYKM TMEPECEUCHMS] MEIUAH TpeyrojbHuka (LeHTpa
Macc) B PEIICHUH 3a/1ay.

Brnanerr mnoHsATHEM cpeqHEW JUHUM TPEYTOJbHHUKA U TpaIeluy, MPUMEHSTh UX
CBOWCTBA IPU pPELICHUU reomeTrpruueckux 3aaad. [lonb3zoBaTeest Teopemont Paneca
U TEOPEMONl O MPOMOPIUOHAIBHBIX OTPE3Kax, MNPUMEHATh HX [Js PEHICHUs
MPAKTUYECKUX 3a]1ay.

[IpumeHsaTs TpHU3HAKK TOAOOWS TPEYTrOJbHUKOB B PEIICHUU TE€OMETPUUYECKUX
3a1ad.

[Tonw3oBaThess Teopemoin Iludaropa s pemieHUss TEOMETPUYECKUX U
MpaKkTH4eCcKuX 3aj1a4. CTpOUTh MaTEMAaTUUECKYIO MOJIEb B IPAKTUYECKUX 3a7avax,
CaMOCTOSITEILHO JIeJIaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIINUE JIJTUHBI.

Brnanerp MOHATHSIMH — CHHYCa, KOCHMHYca M TaHT€HCa OCTpOro  yria
NPSIMOYTOJILHOTO TPEyrojbHUKA. [10J1630BaThCsl DTUMU MOHSATUAMM JJI PEIICHUS
MPAKTUYECKUX 3a]1ay.

Bbruuciars (pa3iu4yHbBIME - CIIOCO0AMM) IIOMIAAb TPEYrOJdbHUKA M IUIOIIAIH
MHOTOYTOJIbHBIX ~ (GUryp(Ioib3ysich, TIe  HEOOXOAUMO,  KaIbKYyJSATOPOM).
[IpuMEeHSTh NMOTYyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a]ja4ax.

Brnanerb TNOHSATUSAMM BOUCAHHOTO MW LEHTPAJIbHOrO Yyria, HCIOJIb30BaTh

TEOPEMbI O BIIMCAHHBIX YTJaX, yriaXx MEXIy XopJaMu (CeKyIIMMH) U yIiie MEXIY



KacaTeIbHOM U XOPAOU NPH PEIICHUHA F'€OMETPUYECKUX 3a7a4.

BrnageTts DNOHATHMEM ONHMCAHHOIO YETBIPEXYTOJIBHMKA, NPUMEHSTh CBOMCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUH 3a/a4.

[IpuMeHATh NOJy4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJEIIN IS 337a4 PeaJbHOM KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUSA
C NpUMEHEHUWEM MoAo0HUsd M TPUTOHOMETPUU (IONB3YSICh, I/€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xonmy oOyuenus B 9 KJjacce 0OydYalOmMUNWCS TIOJYYHT CIIECIYIONTUE
NPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUM OCTPbIX YIJIOB, HAaxoOIuUTh C HX
MOMOILBIO PA3JIMYHBIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaX0auTh (C MOMOIIBIO KaJIbKYJISTOPA) JIHHbI
Y YIJIbl JUTsl HE TaOJIWYHbBIX 3HAUCHH.

[Tonb3oBaThcs (popMysaMH MPUBENCHHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXIECTBOM JUII HAXOXIACHUS COOTHOLUEHUH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXIACHHUS Pa3IU4HbIX
JIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJbHUKOB»), NPHUMEHATh HUX IpPH
pEIICHNH T€OMETPUUECKUX 3a/1ay.

Bnagers mnossTHAMH TpeoOpa3oBaHUs MOIOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. [lons3oBaTbes cBoOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOAWTh YIUIbl y MOAOOHBIX Quryp. IlpumeHsTs
CBOMCTBa MOMOOMS B TPAKTHUUECKUX 3aJadaX. YMETb NPUBOJUTH MPUMEPHI
Nno00HBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonb30BaThCs TeOpeMamMu O NPOU3BEAEHUM OTPE3KOB XOpH, O IPOU3BEICHUU
OTPE3KOB CEKYILMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpaMH, IMOHUMAaTh HUX TEOMETPUYECKUM U (U3NYECKUI
CMBICJI, TPUMEHSATh UX B PEIICHUH TE€OMETPUYECKUX M (PU3NYECKUX 3a7ad.

HpI/IMCH}ITI) CKaJIsIpHOC MMPOU3BCACHHUC BCKTOPOB AJIA HAXOXACHUA AJIMH U YIJIOB.



[lonp30BaTbCsd METOAOM KOOPAMHAT HAa IUIOCKOCTH, NMPUMEHATH €r0 B PELICHUU
Ir€OMETPUYECKUX U IIPAKTUYECKUX 3a]1a4.

Bianerp MOHATUSAMH IPAaBWIBHOTO MHOIOYIOJIBHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBL TyT'M OKPYKHOCTU M PaJMaHHOW Mephl yIila, YMETh BBIYUCIIATH IUIOLIAIb
Kpyra ¥ ero yacreu. IIpuMeHsTs 1olyYeHHbIE YMEHU B IPAKTUYECKUX 3a7ayax.
Haxomute ocu (WM TEHTPBI) CUMMETPHH (QUTYp, TPUMEHITH JBUKCHUS
IIJIOCKOCTH B IPOCTEUIINX CIyYasX.

[IprMeHATh NONYyYEHHBIE 3HAHUSA HA IPAKTHUKE — CTPOUTh MAaTEMATHYECKUE
MOJENH JUIS 33144 PEATbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMCHEHHEM TI0J00Us M TPUTOHOMETPUYECKUX (QYHKIMHA (TOJIB3YsCh, TIe

HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE ITJNIAHUPOBAHME 7 KJIACC

Koumn4yecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kounrpoabnnie  IlpakTHueckue (1icpp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThbI
pecypcsl
[Ipocreiitine reomerpuueckue GUrypsl u
1 I/D? cBoiicTBa. M3me 5Hne reOMj; n}tllicxnx 14 bubmmorexa [OK
' P P https://m.edsoo.ru/7f415e2e
BEITUYNH
bubmuoreka [{OK
2 22 1
Tpeyrobutkir https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMbIE, CyMMa YIJIOB 14 1 bu6muotexa LIOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [JOK
IOCTPOEHUS https://m.edsoo.ru/7f415e2e
N bubnuorexa [JOK
5 4 1
HosToperne, obobmenne snarii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KJIACC

KosimyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbIe
Ne n/m P Konrpoasunie IIpakTuuyeckue (wipp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypcsbl
N bubaunoreka [JOK
1 4 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOIOPLHUOHAIBHBIX OTPE3KaAX, HOLOOHBIE 15 1 bubnnorexa LIOK
potop P ’ https://m.edso0.ru/7f417e18
TPEYrOJIbHUKHU
[Inomane. Haxoxaenue momanein
3 TPEYrOJbHUKOB ¥ MHOTOYT'OJIbHBIX (DUT 14 1 bubmorexa IIOK
eyt " P https://m.edso0.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema IIudaropa u Hayana 10 1 bubnuoreka LIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYribl B OKpY>KHOCTU. Bricannsie u
5 ONMCAHHBIC YETHIPEX YT OJIbHUKHU. 13 1 bubnuoteka LIOK
KacarenbHble k oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubnuoreka [{OK
6 I1 , 0000 4 1
OBTOPEHHE, ODODIEHHE SHARHHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KounyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne n/m P Kontpoabubie IlpakTuueckne (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 bubnuoreka IIOK
cuHycOB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoOpazoBanue nogodusa. Merpuueckue 10 1 bu6nmoreka [{JOK
COOTHOILICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
12 1
3 Bexropet https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
4 1
JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 httos://m.edsoo.ru/741a12¢
[IpaBwIbHBIC MHOTOYTOJILHUKH. JlJTHHA
) 05 YKHOCTH U TIJIO y: b Kpyra g 8 buommorexa TIOK
Py m HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomazaeit
bu6mmoreka [JOK
6 6
JBmKeHis WIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 7 9 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




PABOYAS ITPOI'PAMMA

yueOHOro Kypca «BeposiTHOCTb M CTATHCTUKAY»

J1s1 oOygarommxcs /-9 KiiaccoB

MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM IUM(MPOBOM MHUPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
0O0JIBIIIYI0 3HAYUUMOCTb, KaK C TOUKH 3PEHUS IPAKTUUYECKUX MPUIOKEHUN, TaK U UX
poiu B 00pa3oBaHUM, HEOOXOJUMOM KaxJOMy 4elloBeKy. Bospacrtaer umcio
npodeccuii, Ipu OBIAJICHUU KOTOPBIMU TpeOyeTcs xopolasi 06a3oBasi MOArOTOBKA B
o01acTu BEPOATHOCTH U CTAaTUCTUKH, TaKas MOJTOTOBKA BaXKHA JUJIS MPOJIOJKEHUS
0o0pa3oBaHus U JUIsl YCIIEUTHOW MPOPECCUOHAIBHON KapbEepHl.

Kax11p1i1 yenoBeK MOCTOSTHHO MPUHUMAET PEUIEHUSI HA OCHOBE UMEIOIIMXCSA Yy HETO
NaHHBIX. A 1711 0OOCHOBAaHHOTO MPHUHSITHS PELIEHUS B YCIOBUAX HEAOCTaTKa WU
n30bITKa MHGOpPMAlUM HEOOXOJMMO B TOM YHCJE XOpOIIo C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTHYECKOE MBIIIECHHUE.

NmenHo NO3TOMY OCTpPO BCTaja HEOOXOAUMOCTh COpMUPOBATH Yy
oOy4daronuxcs (PyHKIMOHAJIBHYIO TPAMOTHOCTb, BKIIFOUAIOIIYIO B C€0s1 B KAUECTBE
HEOTBEMJIEMOM  COCTABIIIOLIEM  yYMEHHE BOCHPUHUMATh M KPUTHYECKHU
aHAIM3UPOBaTh MH(OPMALUIO, IPECTABICHHYIO B Pa3IUYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHX pEATBHBIX IPOLIECCOB W 3aBUCUMOCTEM,
IIPOU3BOAMTH MPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMHM MpUHIMIAMU cOOpa, aHaiuM3a W
NpE/CTaBICHUA JaHHBIX M3 Pa3IMYHbIX cep >KU3HU 00IIecTBa U TOCYJapcTBa
npuobiaer oOydarommxcsi K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKU pPa3BUMBAET HABBIKM OpraHu3alvu rnepedopa M MoJcyYETa 4Hcliia
BApUAHTOB, B TOM UYHKCJIE B MPUKIAJHBIX 33Ja4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpaoB co3aa€T MaTeMaTU4YECKUM pyHIaMEHT 1711 GOPMUPOBAHUS KOMIIETEHIUI B
obnactu MHGOPMATHUKU U LUMPOBBIX TexHOJOrHi. [Ipu mM3ydeHun cTaTUCTUKHU U

BCPOATHOCTU 060FaI[IaIOTC$I npeaCTaBICHUA O6y‘IaIOHII/IXCSI 0 COBpCMGHHOfI



KapTUHE MHpa W METOJaX €ro HCCIeNOoBaHUus, (HOpMUPYETCS MOHUMAHUE POJIU
CTAaTUCTHKU KaK MCTOYHUKA COLMAIBHO 3HAYMMOU MHGOPMAIIMK U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJICHUS.

B cooTBeTCTBUM ¢ AAaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCT, M CTAaTUCTUKA» OCHOBHOIO OOIIEro oOpa30BaHUs BbIICIICHBI
CIENYIOIINE COAEpKaTeIbHO-MeToanueckue JmHuu: «lIpeacraBienne NaHHBIX U
onmucareyibHas CTaTUCTHKa», «BeposSTHOCTB», «DJIEeMEHThl KOMOUHATOPUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanue nuHumM «lIpencraBneHne MaHHBIX W OIMKCATEIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM /17151 HOpMHUPOBAaHUS HABBIKOB PA00THI C MH(OpMAIEeit: OT YTCHUS
W UHTEpHpeTau WHPOpMAaIK, MIPEACTABICHHONW B Ta0JIUIaX, HA JUarpaMMax U
rpadukax, 0 cOopa, NPEICTaBICHUWS M aHalM3a JaHHBIX C HCIHOJb30BaHUEM
CTATUCTUUYECKUX XapaKTEPUCTUK CPEIHUX M pacceuBaHusa. PaboTasi ¢ JaHHBIMU,
oOydJaromuecs: ydarcsi CUYUTHIBATb M HMHTEPHPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTUPOBaTh M KPUTHKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBILUIATh HAJ
(dakTOpamMu, BBI3BIBAIOIIMMU WM3MEHUUBOCTh, W OIICHUBATh WX BIUSHHE Ha
paccMaTpyBaeMbI€ BETUYUHBI U IPOLIECCHI.

NHTYUTUBHOE TNPEACTABICHUE O CIYyYaliHOM W3MEHYHUBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTE MW TEHACHIMH CTAaHOBUTCA MOTHUBUPYIOIIEH OCHOBOM A
M3y4YECHUs TEOPUM BEPOSATHOCTEN. bOJbBIIOE 3HAYECHHE HMMEKOT IPAKTUYECKUE
3a7laHusl, B YACTHOCTH OMBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJETISIMH.
[loHaTHE BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00HS CIy4dailHOTO
coobrtTusi. Ilpm wm3ydeHnum ydeOHOTOo Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJAMU BBIUMCJICHUS ~ BEPOSITHOCTEN B  CIIyYalHBIX
DKCIIEPUMEHTaX  C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU ~ 3aKOHAMHM, TO3BOJISIOIIMMUA CTaBUTh M peliarb Oojee
CIIOXHBIE 3a7aud. B ydeOHbIi Kypc BXOJAT HayalbHblE MPEACTABICHUS O
CIIyYalHbIX BEJIMYMHAX M HMX YHUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYalOIIUXCS C



MHO>KECTBAMU M OCHOBHBIMH ONEPALMSIMH HAJ MHOKECTBAMH, PACCMATPUBAOTCS
OpUMEphl PUMEHEHMs AJI PEIICHUs 3a/ay, a TaKKe HCIOIb30BaHUS B JIPYIHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX MpeIMeTax.

B 7-9 xnaccax wusywaercs yuyeOHbIH Kypc «BeposTHOCTb M CTAaTUCTHKA», B
KOTOpBIA  BXOZAT pazfensl: «lIpeacraBieHue JaHHBIX W ONUCATENbHas
CTaTUCTUKa», «BeposTHOCTb», «ONeMeHThl KOMOMHATOpUKHW», «BBeneHue B
TEeOpHIo TpadoBy.

Ha wusydyenme yueOHOro Kypca «BeposiTHOCTH m cratuctuka» otBoautcs 102
Jaca.
B 7 knacce — 34 ygaca (1 gac B Hemenmo), B 8 kimacce — 34 yaca (1 yac B Henenio), B 9

kiacce — 34 Jaca (1gac B Henelo).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[Ipencrapnenne AaHHBIX B BHUAC TaOnWIl, auarpamMMm, rpadukoB. 3armojHEHUE
Ta0NHIl, YTEHHWE U TMOCTPOCHUE auarpamMM (CTOJIOMKOBBIX (CTOJOYATBHIX) U
KpyroBbIX). UteHne rpadMKkoB peanbHbIX MpoiieccoB. M3BneueHne nHbopmaum u3
JTUarpaMM | TaOJIHII, UCIIOIh30BaHUE U WHTEPIPETALNS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeaHee apudmernueckoe, MeauaHa, pa3Max,
HauOoJIbIlIee M HAWMEHBINCE 3HAYCHHS HaOOpa YWCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4alHON U3MEHYHUBOCTH.

CnyyallHBI OKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObITHEe. BeposTHOCTH
gacToTa. Pojib MaJIOBEPOSITHBIX UM TIPAKTHYECKH JIOCTOBEPHBIX COOBITUH B MIPUPOJIE
u B oOmiecTBe. MoHETa 1 UTpaJIbHAsI KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenr BepmuHbL. Yuciao pébep u cymmapHas
creneHb BepmvH. [IpencraBnenue o csizHoctu rpada. Llenu u nukiel. Ilytu B
rpadax. O6xox rpada (siinepor myth). IlpencraBieHne 00 OPHEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KJIACC

[IpencraBnenne TaHHBIX B BUIE TaOHII, TUAarpaMm, rpauKoB.



MHoxecTBO, AJIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepauuu Haj
MHO’KECTBaMU: 00BbEIMHEHNE, TIEpeceueHue, AononHeHne. CBoicTBa onepanuii HaJ
MHOXECTBAMHU.  MEPEMECTUTEIIBHOE,  COYETATEIbHOE,  PaCHpelIEeIUTENbHOE,
BKJItOUeHus. lcnonb3oBaHue TIpaUUecKOro NPEJCTABICHUS MHOXKECTB IS
OIMCAHMSI PEAJIBHBIX IIPOLIECCOB U SIBJICHUH, IIPU PELICHUM 3aay.

N3mepenne paccenBaHusl JOaHHbIX. Jlucmepcuss M CTaHAApPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITUSI  CIIy4alHOTO  OIbITA. Cny4alinple  COOBITHS.
BepositHocTr  coObiThii. OnbITBL ¢ PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMU
coOpiTuaAMU. CydaitHbiii BbIOOpP. CBSI3b MEXy MAJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBOMCTBA IEPEBBEB. E€OWHCTBEHHOCTH IIyTH, CYIIECTBOBAHHME BUCSIYEU
BEPILMHBI, CBA3b MEXAY YHUCIOM BEpIIMH U yucioM pédep. [IpaBuino yMHOXEHHUS.
Pemenne 3amau ¢ momorpio rpados.

[IpoTHBOIIONIOKHBIE coObrtus. [uarpamma Oiinepa. OObeauMHEHHE U
nepeceuenne  coObiThii. HecoBmecTHbie  coObiTusi. @Dopmyna  CIOXKEHUSA
BEPOSATHOCTEW. YCIIOBHAas BEPOATHOCTh. lIpaBmiio ymHoxkenus. HezaBucumbie
cobpitus. IlpencraBnenue skcnepuMeHTa B BuAe JepeBa. Pemenue 3amay Ha
HAXOXKJEHUE BEPOSTHOCTEW C IOMOLIBIO JEpPEBa CIYYaWHOTO SKCIIEPUMEHTA,
auarpamm Ounepa.

9 KJIACC

[IpencraBienue JAHHBIX B  BWAE TaOnuI, [auarpamM, rpaduKoB,
WMHTEpHpeTalrs JaHHbIX. YTeHHe U OCTpOeHUE TaOull, IUarpaMmm, rpaukoB Mo
peaIbHbIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHUss M UYUCIO COYETaHHMM. TpeyrojibHUK
[Tackains. Pemenue 3a1a4 ¢ MCMonb30BaHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposiTHOCTb. Ciy4ailHelii BbBIOOp TOYKM H3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPYKHOCTH.

Ucnbrtanne. Ycenex u Heyaada. Cepust ucnbsiTanuii 1o nepBoro ycmexa. Cepus



ucnbiTanuil bepuymnnu. BepositHocTn coObITHi B cepun ucnbiTanuil bepuym.
CnydaliHasg BeIM4YMHA W pacHpeleseHUe BeposATHOCTEW. MaremaTtuueckoe
oxkumanue W gaucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUSA — Kak
TEOPETUYECKOI0 CPEAHETO 3HAYEHUS BEIUMYMHBL. MaTemaTH4ecKoe OXHUAAHHWE U
JUCIIEPCHUS.  CIyYallHOM BEJIIMYMHBI «UYHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymnmy.

[TonsiTue o 3akoHe OonpmIMX uucen. V3MepeHue BEpOSTHOCTEH C IOMOIIbIO
4acToT. Posb 1 3HaueHue 3akoHa OOJIBIIMX YHCEN B IPUPOJE U OOIIECTBE.

IINTAHUPYEMBIE PE3VYJbTATbBI OCBOEHUS TTPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MpOrpaMMbl Y4eOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCSL:
1) naTpuoTHYeCKOe BOCIIMTAHUE:
MPOSIBJICHUEM  UHTEpeca K IPOLUIOMY W HACTOALIEMY POCCHUUCKOU
MAaTEMAaTUKH, L[EHHOCTHBIM  OTHOLIEHUEM K  JOCTHXKEHUSM  POCCHUCKHUX
MAaTEMATHUKOB M POCCUHCKON MAaTeMaTHUYE€CKOW IIKOJIbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUH B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;
2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBIMOJHEHUIO OOSA3aHHOCTEW TpaxJAaHMHA W peaju3aldd €ro
mpaB, TPEICTABICHUEM O MaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp T'PaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKUX MPOOIIEM, CBI3AHHBIX
C MOPaKTUYECKUM MPUMEHEHUEM JOCTH)KEHUM HAayKHd, OCO3HAHUEM BaXHOCTHU
MOPaIbHO-ITUYECKHUX MTPUHILIUIOB B AEATEIbHOCTU YUEHOTO;
3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM HAa AKTUBHOE Yy4YaCcTUE€ B  PEIICHUM  IPAKTHUYECKUX

3aga4d MaTeMaTHYE€CKOM HaIpaBJICHHOCTH, OCO3HaHHUEM Ba’*XHOCTH



MaTEeMaTUYeCKOT0 0Opa3oBaHMsI Ha TPOTSIKEHWH BCEH JKM3HU IS YCIEIIHON
POPECCUOHATILHON JIEATEIbHOCTH W Pa3BUTHEM  HEOOXOJMMBIX  YMCHUH,
OCO3HAHHBIM  BBIOOPOM W  TIOCTPOCHHWEM WHAWBUAYATHLHON  TPACKTOPHH
oOpa3oBaHHMS W JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M
0OI1IeCTBEHHBIX MMOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIbBHOMY W  3CTCTHYECKOMY BOCIPHSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a7ad, PEIICHUN, PacCyKIECHUU, YMEHHUIO BHUICTHh
MaTEeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 TO3HAHUS:

OpUEHTallied B  JICSITCIBHOCTH Ha  COBPEMEHHYIO CHCTEMY  HAy4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeI0BEKa, MIPUPOJIBI U
oOIecTBa, TMOHMMAHWEM MAaTeMaTHYeCKOW HAyKh Kak cQepbl YeIOBEYSCKOM
NEATEeTLHOCTH, JTANoB €€ Pa3BUTHS M 3HAYUMOCTH JJIsS Pa3BUTHS ITUBUIIU3AIINH,
OBJIQJICHUEM S3BIKOM MaTEMaTHKH U MaTEMaTHYECKON KYyJIbTYpPOH KaK CpPeiACTBOM
MO3HAHUS MHpa, OBJAJACHUEM TMPOCTECHIITUMU HAaBBIKAMH HCCIIEIO0BATEIbCKON
JIESITeIIbHOCTH;

6) ¢usuyeckoe BocnUTAHHE, (OPMHPOBAHHE KYJIbTYPbl 310POBbS H
IMOIUOHAIBLHOTO 0J1ATOMOTYYHSI:

TOTOBHOCTBIO IPHUMEHSATH MaTEeMaTHYeCKHUE 3HAHUS B HMHTEpPEcax CBOETO
3I0pPOBBS, BEJIEHHSA  370poBoro oOpa3a ku3HM  (340pOBOE  IHUTAHHE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXa, PETyIsIpHAas (Qu3HIecKas
aKTHBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBIKAa PeMICKCHUH, MPU3HAHHUEM CBOETO
IpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JPYroro 4ejaoBeKa,;

7) 3K0JI0TUYeCKOE BOCIIUTAHME:

OpHEHTallMeld Ha NMPHUMEHCHHUE MaTEMaTHYCCKUX 3HAHWUW JUISI PEHICHUsS 3aj1ad B
00J1aCTH COXPAHHOCTH OKPY’KAOIICH Cpe/bl, TUITAHUPOBAHUS ITOCTYITKOB M OLICHKH
WX BO3MOJKHBIX TIOCIICJICTBUH JIJISi OKPY>KAIOIIEH Cpebl, 0CO3HAHWEM TI100aTbHOTO

XapakTepa SKOJIOTHYECKUX MPoOJIeM U MyTe UX pellieHus;



8) amanTamusi K W3MEHSIIOIMIMMCS YCJIOBHAM COIHUAIBHOH W TNPHUPOTHOI
Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTHUUECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYIHX JIOJEH, MpUOOpeTaTh B COBMECTHOM JAESITEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHILIUH U3 OIbITa IPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM  HOBBIX 3HaHWM, B TOM  4YHCIE
(bopMyIMpoBaTh UAEH, TOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABATh neuUUTbl  COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO  CUTYyalMlO0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TpPeOYIOLIUH KOHTPMEpP, KOPPEKTHPOBATh
IPUHUMAEMble pEelIeHUs] W JeHCTBUA, (HOPMYIMPOBATH U OLEHUBATH PHUCKU M
MOCJIENICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3oBble jornueckune aeiicTBU:

BBISIBIIATD M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUH MEXKIY TMOHATUAMU, (HOPMYIUPOBATH
OTIpeICIICHHS MOHATUH,  YCTAHaBIIMBATh  CYIICCTBEHHBIH  IPH3HAK
Kiaccu(uKanuy, OCHOBAHHWS i OOOOIIEHUS W  CPaBHEHUSA, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

BOCITPUHUMATD, dbopMynupoBaTh W MPeoOpa3oOBBHIBATH  CYXKJCHUS.
YTBEPAWTEIbHBIE W  OTpPUIATeIbHBbIC, CIUHWUYHBIC, YacCTHbIE W  OOIIHE,
YCIJIOBHBIE BBISIBIISITH MaTEeMaTHYECKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3UU
npotuBopeursi B (akTax, JaHHBIX, HAONIOACHMUSIX U  YTBEPKICHUSX,
npemaiaraTh KPUTEPUH JUTsl BBISIBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,

JenaTh BBIBOJBI C  HCMIOJL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U

WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;



pa3dupaTh J0Ka3aTelbCTBA MATEMATHYCCKMX YTBEPXKACHUH (IpsSMble W OT
IPOTHBHOI0), IMPOBOAHMTH  CAMOCTOSITCJIBHO  HECIIOKHBIC  JJOKa3aTeIbCTBA
MaTeMaTH4ecKux (HaKToB, BBICTPANBaTh apryMEHTAIuI0, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh cmoco® pemieHuss ydeOHOW 3ajauyd  (CpaBHHUBATh  HECKOJBKO
BapHAHTOB  pCIICHUS, BBHIOMpaTh HawboJee MOAXOMANMHA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECR).

ba3oBble uccienoBaTe/ibckue qelCTBHS:

WCITOJI30BaTh  BOMPOCHI KaK HCCIAEAOBATEIbCKUN WHCTPYMEHT  ITO3HAHWS,
dbopMmynaupoBaTh  BOMPOCHL,  (UKCHUpYIOIIME  MPOTHUBOpEYUE,  MpoOseMy,
CaMOCTOATEILHO  yCTaHABIMBAaTH  HMCKOMOE W  JIaHHOE,  (OPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBAThH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTHE IO  CAMOCTOSATEILHO  COCTABIICHHOMY  IUTAHY  HECJIOYKHBIN
IKCIIEPUMEHT, HEOONbIIOe HCCIAENOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHIECKOT0 00BEKTa, 3aBUCUMOCTEH 00bEKTOB MEXKTy COOOM;
CaMOCTOSITeIbHO  (popMynupoBaTh O0O0O0OIIEHMST W BBIBOJABI 1O pe3yJibTaTam
MPOBEAEHHOTO  HAOMIOACHUS, KCCIEOBaHUS, OLECHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKEe BBIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ~ HEJOCTATOYHOCTh M HM30BITOYHOCTH  HMH(OpPMAIMW,  JaHHBIX,
HEO0OXOTUMBIX TUTS pereHus 3a/1a4u;BHIOUPATH, aHAIN3UPOBATh,
CHUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHJIOB U
dbopMm mpencTaBieHus; BbIOMpaTh (popmMy TpeAcTaBieHHs UHpOpMaUMU U
WUTIOCTPUPOBATh  peIIaeMble  3aJadud  CXE€MaMH, JuarpaMMaMu,  HWHOH
rpadukol W UX KOMOWHAILMAMU;

OLICHMBATh  HAAS&KHOCTb HMH(OpMAMKM 1O  KPUTEPHUSM, MPEIJI0KEHHBIM

YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.



KoMMyHUKATHBHBIE YHHUBEPCAJIbHbIE Y4eOHbIEe 1eCTBUS

BOCIIPUHUMATh M (POPMYJIHMPOBATH CYKJIEHHUS B COOTBETCTBUU C YCJIOBHSIMHU U
HEeJISIMA  OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHHs 3a7ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJile OOCYXJCHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKIAaeMON TEMBl,
npoOyieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAICJIEHHBIE HAa TOUCK
pEelIeHUs, COIMOCTABIATh CBOU CYXKACHMS C CYXKICHUSMU JPYTMX YYaCTHUKOB
nuanora, OOHapy»XWBaTh pa3IM4YMe M CXOJACTBO TMO3UIUNA, B KOPPEKTHOU
dbopme hbopMyIHpoBaTh pa3HOIIIACHS, CBOM BO3PAKECHUS,

IPEACTABIATh PE3YJIbTAThl PEIICHMS 3aJadd, OSKCIEPUMEHTa, MCCIIEIOBaHUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIJIEHUS C YYETOM 3ajay
NPE3CHTALUN U OCOOEHHOCTEN ayIuTOPUH;

MOHMMATh W MCIHOJIb30BAaTh MPEUMYLIECTBA KOMAaHAHOWM W WHAWBUIYAIbHON
paboThI MpU PEIIEHNH YUeOHbIX MAaTEMaTHUYECKUX 3a/1a4,;

NPUHUMATh 1eJIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3ALNIO
COBMECTHON paboThbl, pachpeneisiTh BUAbI paboT, JTOroBapMBATHCH,
o0CyXJaTh TMpOIECcC U pe3yabTarT paboThl, 0000IaTh MHEHUS HECKOIbKHUX
JIIOJIEN;

y4yacTBOBaTh B  IpynmoBbix  (opmax  pabotel  (0OCyxkaeHus, OOMCH
MHEHUSIMH, MO3TOBBIC IITYpMbI W JIPYTHE), BBIMOJHATH CBOK 4YacTh pPabOTHI U
KOOpJIMHUPOBaTh  CBOM  JACHCTBUS C  JAPYrMMU  4J€HAMU  KOMAaHJBbI,
OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeiiCTBUSA

Camoopranusanus:

CaMOCTOSITCJIbHO COCTAaBJIATh IUIAH, AQITOPUTM pEHICHHUS 3ajadd  (WIH  ero
4acTh), BBIOMpATh CIOCOO pEmieHWsT C Y4ETOM UMEIOIMUXCA PECYpCoB U

COOCTBEHHBIX BO3MOJKHOCTEM, apryMEHTHPOBaTb U KOPPEKTUPOBATH



BapHaHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(pOpMaIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIaJeTh CIOCOOAMU CaMONpPOBEPKH, CAaMOKOHTpOJIA IIpoliecca M pe3ysbTara
penieHns MaTeMaTUYeCKOH 3a1a4H;

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPM pELICHUHU 3a7ayH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HallICHHBIX OIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JACATEIBHOCTH IIOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHATH NPUYMHBI JOCTH)KEHHS WM HEJOCTHKEHMS IIeliH,
HaXOJUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 KJjacce OOy4alolmUiCA TIONYYUT —CJIEIYIONTUE
MIPEIMETHBIC PE3yIbTATHI:

Yurarb uHQOpMaLMIO, TPEACTABICHHYIO B TaOiMIaX, Ha JUarpaMmmax,
MPEACTABIATh JaHHBICE B BHJE TaOMUIl, CTPOUTH JHArPaMMBbI (CTOJIOMKOBBHIE
(cTosibuyaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnuceIBaTh U UHTEPIPETHPOBATH  pEAJbHBIE  YHWCJIOBBIC  JIaHHBIE,
MpE/ICTaBJICHHbIE B TaONMWIIAX, HA TUarpaMMax, rpaduxax.

Hcmonp30oBaTh 11  ONMHUCAHUS JIAHHBIX CTAaTHCTHYECKHE XapaKTCPUCTHUKH:
cpennee apudMeTHYECKOE, MeIMaHa, HauOoJiblllee W HaUMEHBIIee 3HAYCHUS,
pa3max.

NmeTs mnpencraBieHue O CIydYalHOM W3MEHYMBOCTM Ha IIpUMEpax LEH,
(bU3MYECKUX BEJIUYWH, aHTPOMOMETPUUYECKHX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoumy oOyuenus B 8 Kjacce 0Oy4aromuics TIOMYyYUT —CIICIYIONTHE
NpPEMETHBIE PE3YJIbTATHI:

W3BnekaTh u mpeoOpa3oBbIBaTh HH(OpMAIUIO, MPEJICTABICHHYI0 B BHUJE
Tabnwui, nuarpamm, rpaduKoB, IPECTABIATh JaHHBIE B BUAE TAOIUIl, JUArpaMM,

rpaduKoB.



OnuceiBaTh JaHHBIE C TMOMOLIBIO CTAaTUCTUYECKUX IIOKA3aTENe: CpeaHuX
3HAYCHUH ¥ Mep paccerBaHus (pa3max, AUCIIEPCUs U CTaHIAPTHOE OTKJIIOHCHHUE).
HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUN M YacCTOThI COOBITHN, B TOM YHCIE IO
pe3yibTaTam U3MepeHui U HaOJII0ICHUM.

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B ONbBITaX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUA, B TOM YHCIE€ B OINbBITaX C PaBHOBO3MOXHBIMH
AJIIEMEHTapHBIMU COOBITUSIMU.

Hcnonb3oBaTh Trpaduyueckre MOJIENHU: JEPEBO CIYyYaWHOTO JKCIEPUMEHTA,
JIarpaMMbl DWIIepa, YuciIoBas mpsmas.

OnepupoBatb MTOHSATUSAMMU: MHOKECTBO, I[OJMHOXECTBO,  BBIIOJHITh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIMHEHHE, IEPECeUeHue, OMOJHEHUE,
IIEPEUUCIISIT 3JIEMEHTBI MHOKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.
Hcnonb3oBaTh rpapuyeckoe NpeiCTaBICHNE MHOKECTB U CBA3EH MEXAY HHUMHU
JUIS1 OTIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YHUCJIE MPU PELIEHUM 3a1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB U KypCOB.

K xonmy oOydenus B 9 KJjacce o0Oy4aromuics TONYyYHUT CIICIYIOITHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekath 1 TipeoOpa3oBbIBaTh MHGOPMAIINIO, TIPEICTABICHHYIO B Pa3IUYHBIX
HMCTOYHUKAX B BUJI€ TAOJUIl, JUarpamm, rpaduKoB, IPEACTABIATh JaHHbIC B BUJIE
TabNHIl, TUarpaMm, rpauKoB.

Pemate 3amaum  OpraHM30BaHHBIM IMEpeOOpPOM  BApUAHTOB, a Takke C
MCIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUIT U METOJIOB.

Hcnonb30BaTh  ONKMCATENIbHBIE XAPAKTEPUCTUKU JJII  MAaCCUBOB  YHCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHWH W YacCTOThI COOBITHS, B TOM YHCJE TOJB3YSCh
pe3yJbTaTamMu MPOBEAEHHBIX U3MEPECHHUIN 1 HAOIIOICHU .

HaxonuTh BepOSITHOCTU CIIy4ailHBIX COOBITHMM B HW3YYEHHBIX OIbITaX, B TOM
YHUCJIE€ B OMBITaX C PAaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUIX

UCIIBITAaHUM J10 TIEPBOTO yCIexa, B CepusX UcnbITanuii bepuymiu.



Nmers mnpexncraBiaeHue O  CIy4aHOM BEIMYMHE M O  PaCHpEACIICHUH
BEPOSATHOCTEM.

NmMeTs mpencTtaBieHUE O 3aKOHE OOJBIIMX YKHCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCENT B

MIPUPOJIC U OOIIECTBE



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

Koumn4yecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iejioB H TEM nudppoBbIE
Ne n/m P Kontpoabunie  IIpakTuyeckue (1icpp )
NnporpaMmal Bceero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
but6mmoreka [JOK
7 2
TpencTanenne AaHHEX https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
1
Onucarenbas craTncTuKa 8 https://m.edsoo.ru/7f415fdc
Cry4aiinast "3MEHYHBOCTD 6 1 bubnmorexa LOK
yi https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
4
Baenenne B Teopuio rpagos https://m.edsoo.ru/7f415fdc
BeposiTHOCTB M "yacToTa Ciry4aitHOro bubnuorexa [JOK
4 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
5 2
O0001enne, cucTeMaTH3alMs 3HAHU I httos://m.edsoo.ru/7fA155dc
OBILIEE KOJIMYECTBO YACOB I10 34 9 5
ITPOTPAMME




8 KJIACC

I[TPOTPAMME

KoauuecTBo yacoB DJIEeKTPOHHBIE
HanMeHoBaHMe pa3iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabunie  IIpakruyeckue (witdpp )
NMPOrpamMMmel Bcero oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubnuoreka [JOK
L Hosroperite kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccemBanne 4 bubnuoreka [JOK
JIaHHBIX https://m.edsoo.ru/7f417fh2
bubnuoreka [JOK
4
3 Muoxectsa https://m.edsoo.ru/7f417fb2
. bu6nmoreka [{JOK
4 1
BeposiTHOCTB ciTydaifHOTO COOBITHS 6 hitos://m.edso0.ru/7fA17fb2
bu6moreka [JOK
5 B 4
BE/ICHHE B TCOPHIO rpacoB https://m.edsoo.ru/7f417fh2
. bubnuorexa [JOK
6 Crysaiinsie cobrTia 8 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
7 O06006111EHNE, CUCTEMATH3AIIHAS 3HAHUI 4 2 httos://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 34 5 1




9 KJIACC

KounyecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3aeoB U TEM nudposBbie
Ne n/m P Kontpoabubie  IlpakTHueckue (micpp )
NnporpaMmal Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThbI
pecypchbl
bubmmoreka [JOK
1 Hosropenne kypea 8 racca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
2 DeMEeHTbl KOMOMHATOPUKH 4 1 httos://m.edsoo.ru/7f412302
3 T'eoMeTpuyeckast BEpOSITHOCTb 4 Brbmrorexa HOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 u b 6 1
CHBITAHIA HEPHYJLIH https://m.edsoo.ru/7f41a302
. bu6muotexa [IOK
S Crrysaiinas Bemriuna 6 https://m.edsoo0.ru/7f41a302
bu6mmoreka [JOK
6 ObodeHHe, KOHTPOITH 10 1 https://m.edsoo0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2

OT160p 1MppoBbIX 00pA30BATENBHBIX PECYPCOB U HU(POBBIX MIATPOPM s peanu3aluu padodel mporpaMmbl IO MaTEMAaTHKE MPOU3BOIUTCS ME€JaroroM

camocTosATeNbHO ¢ ucnonbzoBanneM OIUC «Mos mkoinay (https://lesson.edu.ru/catalog) bauk 3aganunii POIII https://fg.resh.edu.ru/.



https://lesson.edu.ru/catalog
https://fg.resh.edu.ru/
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