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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no mareMatuke s oOydaromuxcsa 5—9 kinaccoB pazpaboTaHa Ha
ocHoBe ®I'OC OOO. B mnporpamMme mo MaTeMaTUKE YYTEHbl UIEU WM TOJOXKCHUS
KoHnuenuuu pa3Butus MmaTeMaTH4eckoro oopazoBanus B Poccuiickoit deneparuu.

[IpeameToM MaTeMaTHKU SBISIIOTCS (PyHIAMEHTaJIbHBIE CTPYKTYpPbI HAIIETro
MHUpa — MPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHINNX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, O JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKJIAJAHBIX UaeH). MareMaTuyeckue 3HaHusl 00eCTieunBaroT
NOHMMAaHUE TPUHIMIIOB YCTPOWCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE W MHTEPIPETAIUIO COLMAIBHON, HKOHOMHUYECKOH, MOJUTUYECKON
uHbOpMaIlMK, JAlOT BO3MOXXHOCTb BBIMOJNHATH PACYETHl M COCTABISATH aJTOPUTMBI,
HAaXOAWTb M  TPUMEHATH  (QOpMysbl, BIaAETh MPAKTUYECKUMHU  MpHEMAMU
reOMETPUYECKUX U3MEPEHUI U MOCTPOSHU, YNTaTh NH(OPMALINIO, PEICTABICHHYIO B
BUJEe TaOnMI, auarpaMM U TpaduUKOB, XUTb B YCIOBHUSIX HEONPEACIEHHOCTH MU
MOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4alHbIX COOBITUH.

N3yuenne MareMaTuku (OpMHUPYET y 00YUaAIOIIUXCSA MAaTEMATUYECKUI CTHIIb
MBIIUICHUS, TTPOSBIISIONIUICS B ONPEACNEHHBIX YMCTBEHHBIX HaBbikax. OOydarommuecs
OCBaMBAIOT TaKuWe MPUEMBI M METOJAbl MBINUICHUS, KaK HHIYKUUS € JACIYyKIHS,
00001IeHNE U KOHKpPETU3alus, aHaJu3 U CUHTE3, KJIaCCU(pUKALUsA U CUCTEeMATHU3allNs,
abctparupoBanre U aHajaorus. OOBEKThl MATEMATHUYECKUX YMO3aKIIIOUECHHI, IpaBuia
UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUM, CIIOCOOCTBYIOT
BbIpa0OTKE yMeHUusi (hopMynHpoBaTh, OOOCHOBBIBaTh M JIOKa3blBaTh CYKIEHUS, TEM
caMbIM pPa3BUBAIOT JIOTUYECKOE MbIlIUIEHUE. V3yueHue maTeMaTuku oOecreurBaeT
(dbopMUpOBaHHE ANTOPUTMUYECKON KOMIIOHEHTBHI MBIIUIEHUS W BOCIUTAaHUE YMEHUU
JNEHUCTBOBATh IO 3aJaHHBIM  aJIrOpUTMaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYHpOBaTh HOBblE. B mporecce pemeHuss 3agady  — OCHOBOW y4eOHOM
NESTEIbBHOCTH Ha YpPOKaxX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKass M NPUKIATHAsS
CTOpOHbI MbIlUIeHUA. OOyueHue MareMaTHuKe JaéT BO3MOXKHOCTh pa3BUBATH Y
OoOy4YarommMxcs TOYHYI0, PAllMOHAIIBHYI0O U MH(POPMATHUBHYIO pPEeYb, YMEHHE OTOHUpaTh
HanOoJiee NOIXOMAIIME S3bIKOBbIE, CHUMBOJIMYECKHE, TIpauyecKue CpeacTtBa s
BBIPXEHUS CYKICHUN M HATJISIIHOTO MX TPECTaBICHUS.

[Tpu n3ydyeHnr MaTeMaTUKU OCYIIECTBIISIETCS 00lIee 3HAKOMCTBO C METOJaMH
NO3HAHUS IeUCTBUTEIBHOCTH, MPEICTABICHUSAMHI O IPEAMETE U METOJaX MaTeMaTHKH,
UX OTIWYMH OT METOJOB JPYI'MX €CTeCTBEHHBIX M TyMaHUTapHBIX HaykK, 00
0COOCHHOCTSIX TPUMEHEHHUS MAaTEMATHKH JIJIs1 PEIICHHsI HAYYHBIX U IPUKIIATHBIX 3a/1a4.

[TpuopuretHpiMH LensIMH OOy4YeHHs MaTeMaTHke B 5—9 Kiaccax sSBISIOTCS:
dbopMUpOBaHHE LEHTPAJIBHBIX MaTEMaTHYECKUX TMOHATHM  (YUCIO, BEJIMYUHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOSTHOCTb, (DYHKIHS), OO0ECredrBaIONMINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHUs 00yUaIOIIUXCS;



noJiBeJicHue OOydYaroIMXCcsl Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKHU KaK YacTH
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

pPa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH OOydarommxcs,
MTO3HABATEIbHON AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUM, KPUTUUHOCTU MBIIIJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBanrne (QpyHKIMOHAIBHON MaTEMaTHUYECKONW T'PaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBICHUS MATEMATHYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaybHBIX >KM3HEHHBIX CUTYyallUsX U MPU HU3YyYECHUU JPYIHX Y4eOHBIX MPEIMETOB,
NPOSIBJIICHHS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3/JaBaTh MAaTE€MaTUYECKHE MOJENH, IPUMEHATh OCBOEHHBII
MaTeMaTU4YeCKHid anmapaTr Juisl pEHIeHHs [PAaKTHKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OCHOBHBIE JIMHUU COJEpKaHUSA IPOrpaMMbl IO MareMaTuke B 5—9 kiaccax:
«HUucna v BeIUUCIEHU», «ANredpa» («Aredpanyeckue BhIPAXKEHUs», «Y paBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («['eomerpuueckue Gurypsl u ux
CBOMCTBa», «M3MepeHre reoOMeTpUYeCKUX BEIUYUH»), «BepoaTHOCTh U CTaTUCTHKAY.
JlanHblEe JTMHUM Pa3BUBAIOTCS MAapajlIeNbHO, KaX/aas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTe U
B3aMOJIEVICTBHU.

Conepxxanue mnOporpaMmbl IO MaTEMaTUKE, PACIPENCIEHHOE MO TOJaM
oOyueHusl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
OPUHLMIIMAIBHBIM  BOIIpOcaM  oOydaromuecs OOpalaiuch HEOAHOKPATHO, YTOOBI
OBJaJICHUE  MATEMAaTHYECKUMHM  TOHATHUSMA W  HABBIKAMU  OCYLIECTBIISLIOCH
MOCJIEIOBATEIBHO U MOCTYNATENbHO, C COOMIOAEHUEM MPUHLUIIA PEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAINCh B OOIIYI0 CUCTEMY MAaTEMaTUYECKHX MPEICTaBICHUN
OOyYarOIINXCS, PACHIMPSASI U YIIyosisast €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wmaremaruka sSBIsSieTCS 0Os3aTEIbHBIM
y4eOHBIM TPEIMETOM Ha YPOBHE OCHOBHOTo oOmiero oOpazoBanus. B 5-9 kmaccax
MaTeMaTHKa TPAJUIMOHHO HM3y4aeTcs B paMKax CJIEAYIONINX Y4eOHBIX KypcoB: B 5—6
KJaccax — kKypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «AusreOpa» (BKIouas
AJIEMEHTHl CTAaTUCTUKU M TEeOpuu BepodTHocTeil) u «l'eomerpusi». IIporpammoii mo
MaTeMaTHUKe BBOJAUTCS CAMOCTOSTEIbHBIN yUeOHbBIN Kypc « BeposSTHOCTh U CTAaTHUCTHKAY.

[To maTemaTuke q00aBJIEHBI TEMbI, UMEIOLIKE MPOOIEMY 10 UTOTaM aHaIU3a
BIIP.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YEHHs MAaTeMaTUKU
(6a30BBINi YypOBEHBb) HAa YpPOBHE OCHOBHOTO oOImero obpaszoBanus, — 952 waca: B 5
kiacce — 170 gacoB (5 yacoB B Hezento), B 6 knacce — 170 vacoB (5 yacoB B HENENO), B



7 knacce —204+17 wacos (6,5 yacoB B Henemo), B 8 kinacce — 204 +17 ygaca (6,5 yacoB B
Heneno), B 9 kimacce — 204+34 yaca (7 4acoB B HEACIIO).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

MNOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIMH LIEAIMU O0yUEHHUS] MaTEMaTUKE B 5—6 Kiaccax sIBJISIOTCS:

¢ IPOJIOJDKEHUE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHITHHA (YHCIIO,
BEJMYMHA, TeoMeTpuueckas @urypa), o0O0eCleUuBaIOIMX MPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00OPAa30BaHUsI 00yUarOIINXCS;

e Pa3BUTHE MHTEJUIEKTYyaJIbHbIX U TBOPUECKUX CIOCOOHOCTEH oOyuarommxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCJIENIOBATEIBLCKUX YMEHUM, MHTEpeca K H3YYECHHIO
MaTE€MaTUKH;

e [I0/IBE/ICHNE OOYyYaIOIUXCs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAIOIIETO0 MUPA;

 popmMupoBaHuEe (QPYHKIMOHAIBHON MAaTEeMAaTUYECKOM IpaMOTHOCTH: YMEHHUS
pacno3HaBaThb MaTEeMaTHYECKUE OOBEKThl B PEAIbHBIX KU3HEHHBIX CHUTYalMsX,
IPUMEHATh OCBOEHHBIE YMEHHUS JUIsl pPEUICHUs MPaKTUKO-OPHUEHTHUPOBAHHBIX 3ajad,
MHTEPHPETUPOBATh IIOJYYEHHBIE pE3yJbTaThl W OLEHHBaTh WX HAa COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OCHOBHBIE JIMHUM COJEpXKaHUSA Kypca MareMaTuku B 5—60 Kiaccax —
apumeTnyecKkas U reoOMEeTpUYecKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeNbHO, KaXKIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO O HA OT JPYroi, a B
TECHOM KOHTaKT€ M B3aMMOJECHCTBHH. Takke B Kypce MATEMATHKH HPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATEIbHONW CTATUCTUKH.

N3yyenue apudmeTnueckoro Marepuana HaYMHAETCS CO CUCTEMaTU3alHUHd U
pPa3BUTHS 3HAHUW O HATYpaJIbHBIX YUCIAX, NOJYYEHHBIX HA YPOBHE HAYAJIBLHOTO OOLIETr0
oOpa3zoBanus. IIpy STOM COBEpPUICHCTBOBAHME BBIUUCIUTEIBHOW TEXHUKUH H
dopMUpOBaHHE HOBBIX TEOPETUUYECKMX 3HAHUM  COYeTaeTcsi C  pa3BUTHEM
BBIUMCIIUTENLHON KyJIbTYypbl, B YacCTHOCTH C OOY4YEHHEM MPOCTEHIINM MpUéMam
NPUKUJIKA M OLEHKH pEe3yJIbTaTOB BbIUMCICHUN. VI3ydyeHHe HaTypajdbHBIX YHCEN
npojoibKaeTcs B 6 Klacce 3HAKOMCTBOM C  HAuYaJbHBIMU TOHATHSIMU TEOPUU
JETUMOCTH.

Hauano wu3ydeHus OOBIKHOBEHHBIX M JECSATHUHBIX IpoOEil OTHECEHO K 5
KJIacCy. OJTO NEpBBIA ATall B OCBOEGHUHM ApoOed, KOrjga MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJESIMU, TOHATHSAMHU TeMbl. [Ipu 3TOM paccmoTpeHue OOBIKHOBEHHBIX
npoOeil B TOJHOM O00bEME NPEAIIEeCTBYET HW3YUYEHHUIO JAECSATHUYHBIX ApoOei, 4To
1eJIeCO00Pa3HO C TOUKH 3PEHHUS JIOTUKU M3JI0KEHUS YHCIOBOW JIMHHUM, KOT/Ia MpaBuiia



NEUCTBUM € JAECATUYHBIMU JApOOSIMU MOKHO OOOCHOBaTh YK€ H3BECTHBIMHU
JITOPUTMAMH BBITIOJTHEHHS] JACHCTBHIM C OOBIKHOBEHHBIMU JpOOSMHU. 3HAKOMCTBO C
JNECATUYHBIMH JpOOSMU PACIIUPUT BO3MOKHOCTH JUUII NOHMUMAaHUS OOYyYarOIIMMHCS
NPUKJIAJHOTO NPUMEHEHHUs HOBOM 3allMCU NPU W3YYEHHH JPYTUX HPEIMETOB U IpU
IPAKTUYECKOM HCIONIb30BaHUU. K 6 Kilaccy OTHECEH BTOPOM 3Tall B U3y4EHUU JIpOoOeEil,
/i€ IPOMCXOAUT COBEPIICHCTBOBAHNE HABBHIKOB CPABHEHUS M MIPeoOpa3oBaHus Ipooei,
OCBOEHHE HOBBIX BBIUHCIUTENBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIICHH, B
TOM 4HCJIE€ 3HAYEHUH BBIPAXKEHUM, COAEpXkallUX U OOBIKHOBEHHBIE, U JIECATUYHbBIC
IpoOU, YCTAHOBJICHUE CBSI3E€H MEX/1y HUIMH, pACCMOTPEHHE MPUEMOB pELICHU 3a/1a4 Ha
npobu. B Hayaie 6 Ki1acca NPOMCXOANUT 3HAKOMCTBO C ITOHSATHEM IIPOLIEHTA.

OCOOEHHOCTBIO M3Y4YEHHUS TOJOKUTENbHBIX W OTPULIATENBHBIX YHUCEIN
ABJIAETCS] TO, YTO OHU TAKKE€ MOTYT pacCMaTpHUBAaThCS B HECKOJIBKO 3TanoB. B 6 kimacce
B Hauajie u3ydeHus TeMbl «lloJ0XKHUTeNbHblE U OTPULATENIbHBIE YMCIIA» BBIICISIETCA
nonarema «llenpie uncna», B paMkax KOTOpOM 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMU
U JICUCTBUSIMU C TOJOKUTEIbHBIMU M OTPULIATEIBHBIMU YHUCIAMU MPOUCXOIUT Ha
OCHOBE COJIEpXKATEeIIbHOIO TMOJAXO0Ja. OJTO IMO3BOJSET HAa JOCTYIIHOM YpPOBHE
MO3HAKOMUTH OOYYaIOIIMUXCS MPAKTHYECKH CO BCEMU OCHOBHBIMHU MOHATHSIMU TEMBI, B
TOM YHCJIE€ M C IPaBUJIAMU 3HAKOB IPU BBIIOJHEHUHM apu(PMETUUECKUX IEHCTBUIL.
N3ydeHue paliioHaIbHBIX YMCEN Ha 3TOM HE 3aKOHUHUTCS, a OyeT MPOJOJIKEHO B Kypce
anreOpsl 7 Kiacca.

[Ipn 0OydyeHUM pElIeHHIO TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIOJb3YHOTCS
apumernyeckue npuémsl pemienus. [Ipu oTpaboTKe BRIYUCIUTENbHBIX HABBIKOB B 5—6
KJIACCaX pacCMAaTPUBAIOTCS TEKCTOBBIE 3a7auyd CIEAYIOIIMX BHIOB: 33Jadyd  Ha
JBUKEHHE, HA YaCcTH, HA MOKYIIKH, HAa padOTy U MPOU3BOAUTEILHOCTD, HA IPOLIEHTHI, Ha
OTHOUIEHUS! U nponopuuu. OOydaromuecs: 3HAKOMATCA ¢ NpUEMAMM pPELICHUs 3ajad
nepedopoM  BO3MOXKHBIX  BApUAHTOB, ydarcs paboTtarb ¢  uWH(pOpmanuew,
MPEICTaBICHHON B (popMe TabIUIl WK Tharpamm.

B  mporpamme  yueOHoro kypca «MaremaTuka» — NPEAYCMOTPEHO
dbopMHpOBaHHE TPOINEAEBTUYECKUX allreOpanyeckux MpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO YMCJa B 3aBUCUMOCTH OT MAaT€MaTHYECKOIO0 KOHTEKCTa BBOAMTCS
NOCTENEHHO. bykBeHHasi CUMBOJIMKA IIUPOKO MCMOJIB3YETCS MPEXIE BCETO ISl 3aIUCH
OOIIMX YTBEPXKACHUNH U MPEUIOKEHUH, (OpMyJ, B YaCTHOCTH [JIsl BBIYMCIICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENS YUCIIA.

B mnporpamme yudeOHoro kypca «Maremarukay MpeicTaBieHa HarjsgHas
reOMEeTpHsi, HalpaBJIeHHAs Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, N300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU F€OMETPHH,
KOTOPBIA OCYIIECTBISIETCA Ha HAIJAIHO-TIPAKTUYECKOM YpPOBHE, OINUpPAEeTCs Ha
HarjasigHO-00pa3Hoe  MbIlIieHHe  o0ywaroumxcsa. bombmias — poiab  OTBOAMTCS
MPaKTUYECKON NeATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOieIupoBaHuto. O0y4daroniecs



3HAaKOMATCSA C T€OMETPUYECKUMH (UTypamMH Ha IUIOCKOCTH M B NPOCTPAHCTBE, C UX
OpOCTEHIIMMU  KOH(QUTYpalusiMi, ydarcs H300pakaTb KX Ha HEJIMHOBAHHOW U
KJIeT4aToM Oymare, paccCMaTpuBalOT MX MpOCTEHIre cBOicTBAa. B mpouecce nzydeHus
HaIJISIHOM T€OMETPHUM 3HAHUS, MOJYyYEHHbIE O0ydYaloIMMUCS Ha YPOBHE HAayaldbHOTO
oO1ero o0pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcss WHTErPUPOBAaHHBIN
npenmer «MaTtematuka», KOTOPBIM BKJIIOYAaeT apudmeTnyeckuid marepuan u
HaIJISIHYIO TEOMETPHIO, a TaKXKe MPONEACBTUUECKUE CBEJICHUS U3 aareOphl, DJIEMEHThI
JIOTUKH W Hayaja OMUCaTeIbHON CTAaTUCTUKHU.

Ha usydenne yueOHOro kypca «Martematuka» orBogutcsi 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B Hefieno), B 6 kinacce — 170 gacoB (5 4acoB B HEJETIO).



COAEPXKXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble 4ncia v HYJIb

HarypanpHoe wumcno. Psap HartypaneHbix uymcen. Ywucino 0. HM3obOpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOM (YMCIOBOM) MIPSIMOIA.

[lo3unmonHass cucTEMa CUYHCICHUS. PuMckas Hymepanus Kak IpuMep
HEIMO3WLIMOHHOM CUCTEMBI CUMCIIeHHS. [lecaTnyHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPAaBHEHUE HATYpaJdbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS IPHU CIOKEHHHU. BbhlunTaHne Kak
JeicTBHE, 0OpaTHOE CJIOKEHHIO. Y MHOKEHUE HATypajbHBIX YMCEI, CBOMCTBA HYJSA U
CAVHUIIBI TP YMHOXEHUHM. JleneHue Kkak JeicTBHE, OOpaTHOE YMHOKEHHIO.
KomnioHeHTs! nelicTBUM, CBA3b MeK1y HUMU. [IpoBepka pesynbTaTta apuMEeTHIECKOrO
neiicteus. IlepemecTuTenbHOE M COUYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUS U
YMHOXEHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3zoBanne OykB Ajie 0003HAYEHUsT HEM3BECTHOI'O KOMIIOHEHTA W 3alHCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUMA.

Jlenutenu ¥ KpaTHBIE YKCIa, Pa3loKeHHEe Ha MHOUTenu. [IpocTeie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHp ¢ HATypaJIbHBIM MOKA3aTENIEM. 3alKCh YKUCIIA B BUIAE CYMMBI pa3psIHbIX
CJIaraeMblX.

YucnoBoe BbIpakeHHE. BbIunciIeHNEe 3HAUEHUN YHCIIOBBIX BBIPAKECHHM, MOPSAIOK
BBINIOJIHEHHS JIeMCTBHI. VCHOAp30BaHKME INPHU BBIYUCIEHUSAX I[EPEMECTUTEIBHOTO U
COYETATENILHOTO CBOWCTB (3aKOHOB) CJIOKEHUS W YMHOXEHHSI, pacHpeeUTeIbHOrO
CBOMCTBA YMHOKECHMUS.

Apodu

[IpencraBienue o Ipodu Kak Crocode 3amucu 4acTH BeIUYruHbl. OOBIKHOBEHHBIC
npobu. IlpaBunbHbIE U HeEmpaBWIbHBIE ApoOu. CmemiaHHas ApoOb, MPEICTaBICHUE
CMENIaHHOW IpoOu B BUJIE HEMPABUJILHOW JIpoOU W BBIACIICHUE IETION YacTH YKCIia U3
HEenpaBWIbHOW Jpobu. WM300paxkeHune aApoOel ToukaMu Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO Apobu. Coxpamienue apoOei. IlpuBegenue npoObu K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOECH.

CnoxxeHre W BBIYUTAHUE ApOoOE. YMHOXKEHWE W JeJieHHe IapoOei, B3anuMHO
obOpatHble apodu. HaxoxkaeHne 4acTu 1e0ro U IeI0ro 10 €ro YacTH.

Hecatuunas 3amuch ApooOei. IlpeacraBineHue aecaTUUHOW JpoOU B BHUIC
OObIKHOBEHHOU. M300pakeHue AECATUYHBIX ApOOEH TOUYKaMU HAa YHMCIOBOM MPSMOM.
CpaBHeHHE JECATUUHBIX APOOEH.



Apudmernueckue AEUCTBUS ¢ ACCATUYHBIMU ApoOsMu. OKpYTriIeHHe AECITUYHBIX
JIpo0Oeil.

Pemenue TekCcTOBBIX 32124

Pemenne TeKCTOBBIX 3a/ay apuMETUYECKHM CIOcoOOM. PerieHue Jorudyeckux
3anay. Pemenue 3amay nepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcronb3oBaHue mnpu
pELICHUH 3a7a4 TaOJIHIl U CXEM.

Pewmenne 3amay, comepxammx 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIMYHUHBI: CKOPOCTD,
BpEMsl, pAaCCTOSHHUE, II€HA, KOJWUYECTBO, CTOMMOCTh. EIWMHUIIBI M3MEPEHUS: MAacChl,
00BbEMa, 1IeHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXYy €AUHUIIAMU U3MEPEHUS
KaXXJI0W BEJIMYHHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpOoOHu.

[IpencraBieHne qaHHBIX B BUIE TAOJUII, CTOJIOUATHIX AHATPAMM.

Harasignas reomerpust

Harnsgaele npeacraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK,
Jy4, YroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yroi. [Ipsmoii, octpsii,
TYNON ¥ Pa3BEPHYTHIN YTJIBIL.

JlnvuHa oTpe3ka, METpUYECKHE €IAMHMIBI JUIMHBL J{nMHa JIoMaHO#, mepumMerp
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpencraBiaeHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3o0paxxenue ¢uryp, B TOM uyucie Ha kietdatoil Oymare. Iloctpoenue
KoH(urypanuii u3 yacred NpsMou, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYaTON
Oymare. Micnionib30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes  nNpsAMOYTrOJAbHUKA W MHOIOYTIOJBHUKOB,  COCTABJIICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM uuciie (uryp, M300paKE€HHBIX Ha KieTdyaroil Oymare.
EnvHue n3mMepeHus mionaiu.

HarnsigHele mnpeAcTaBieHUss O MPOCTPAHCTBEHHBIX (DUTypax: MHPSIMOYTOJIbHBIH
napajuienenunes, Ky0, MHOrorpaHHukd. M300paxxeHrne npocTelimx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Co3nanue Mojaesieli MHOTOIPaHHUKOB (U3 Oymard,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenumnena, kyoa. Equnuiel usmepenust o0bEMa.

6 KJIACC

HarypaJjbHble ynciaa

ApudpmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMH  UYHCIAMH.
YucrioBble BhIpaKEHUs, MOPSIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcrmonb3oBaHue
IIPY BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOWCTB CIOXKEHUS U
YMHOKEHHMSI, PACIIPENEIUTEIBHOIO CBOMCTBA YMHOKEHHs. OKpYIJeHUE HaTypajbHBIX
YHUCEIl.



Jenutenn W KpaTHble 4Yucia, HAMOONBUIMI OOIIMI NEIUTEeTh U HaUMEHbIIEe
oOmiee kpaTHoe. JlemuMoCTh CyMMBI U IIPOU3BeeHUS. [leneHne ¢ ocTaTKoM.

Jpoon

OObIKHOBEHHas1 ApOOb, OCHOBHOE CBOMCTBO JpOOHM, COKpalleHHue apooOeii.
CpaBHeHHe U ymnopsaouMBaHue aApodOeil. PemieHue 3amady Ha HAXOXKACHUE 4YacCTU OT
EeJIOro M 1ejnoro mo ero dyacth. JlpoOHOe 4YHCIO Kak pe3yiabTaT JIEJCHHS.
[IpencraBnenne necaTHUHON APOOW B BUIE OOBIKHOBEHHOW IpOOW M BO3MOXKHOCTH
NpeiCTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BHUJIE JecATUYHON. JlecsTuuHble apodu u
MeTpUYecKasi cuctemMa mep. ApudpMeTHdecKrue ACUCTBUS M YUCIIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomenue. Jlenenwe B JaHHOM OTHOLIEHMH. Macmradb, mnponopuus.
[IpuMeHeHne nponopLUnl PYU PELICHNHN 3a1a4.

Ilonatre nponeHTa. BrlunciieHHEe NMPOLEHTAa OT BEIWYUHBI U BEIUYHUHBI 110 €€
OpOLEHTY. BbIpakeHne MpOLEHTOB MAECATHUUHBIMM JApoOsMu. Pemenue 3amad Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

HonoxureabHbIe H OTPULATEIbHBIC YHCIA

[TonmoxurenbHple W oTpUniaTenbHble uucaa. Llensie uucna. Monayne 4wucna,
reoMeTpuyYecKas HUHTEpIpeTanus MOAydas uucia. M3o0paxkeHue uyucen Ha
KOOpAMHATHOHN npsiMoi. YuncioBble npoMexxyTku. CpaBHEHHE yncell. ApupMeTHIecKue
JEUCTBUS C MTOJOKUTEIBHBIMA U OTPULIATEIBHBIMU YHCIIAMM.

[IpssMOyroJIbHAast CUCTEMAa KOOPJAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKHM Ha
IUIOCKOCTH, abcmucca u opauHara. [loctpoenune Touek M puryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[IpumeHenue OyKB JUIsl 3alUCA MATEMATHYECKUX BBIPAKEHUN M MPEIJIOKEHUM.
CpoiictBa apu(mMeTHuecKuX JACHCTBUN. DByKBEHHbIE BBIPAKEHHUS U YHCIIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKJICHME HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl HepuMeTpa M IUIOLIAAM NPSIMOYToJIbHUKA, KBajpara, 00bEMa
napajuienenunena u Kyoa.

Pemenne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ajad apu(PMETHUECKUM CIOocOOOM. PerieHne Joruyeckux
3aja4. Pemenue 3a1a4 nepebOpoM BCeX BOSMOMXKHBIX BApPUAHTOB.

Pemwenne 3amauy, conepKamux 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEJIWYUHBIL:
CKOpPOCTb, BPEMS, PAaCCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTbh, MPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboThl. EQuHUIBI HM3MEpPEHHs:: MacChl, CTOMMOCTH, PACCTOSHMS,
BpEMEHH, CKOPOCTU. CBA3b MEXKly €IMHHUIIAMHU U3MEPEHUS KAK0M BEJIMYNHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, MPOINOPLUOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTaMH; pEIIeHHE OCHOBHBIX 33J1a4 Ha APOOU U TPOILIEHTHI.



Onenka ¥ TpPUKUOKA, OKpyrjieHwe pe3ynprata. CocraBieHHe OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBHIO 3aJa4H.

[IpencraBineHne MAaHHBIX € MOMOUIBIO Tabmuu u auarpamMm. Crosduarbie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPYTOBBIX Uarpamm.

Harasignas reomerpus

Harnsinaele npeacTaBieHuss o purypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K,
Jqy4, YroJl, JIJOMaHas, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTB,
KpYT.

B3auMHoe pacrnonoxkeHue ABYX MPSIMBIX Ha IMJIOCKOCTH, MapajlieibHbIe MpsSMBbIE,
NEepHeHANKYIIApHbIE TpsiMble. M3MepeHne pacCTOsHUA: MEXAYy JIBYMsS TOUYKaMu, OT
TOYKH J0 NPSIMOM, JJIMHA MapIIpyTa HAa KBaJIPaTHOU CETKE.

N3mepeHre # TNOCTPOEHHE YIVIOB C TOMOIIBIO TpaHcHopThpa. Bumbl
TPEYTOJIbHUKOB: OCTPOYTOJbHBIN, IPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHMUIA. YeTbIpEXYTroabHUK, OpUMEpPHI YeThIPEXYTOJILHUKOB.
[IpsAMOYTOJIBHUK, KBaApaT: HCIIOIb30BAHUE CBOMCTB CTOpPOH, YIJIOB, JAWArOHaJEH.
N3o0pakeHne reoMeTpuyeckux (Quryp Ha HEJIMHOBAHHOW OymMare ¢ UCIOJIb30BaHUEM
LHUPKYJIS, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kieTyaToil Oymare.

[Tepumerp MHOTOyrospHuKa. [loHsATHE Muomaau GUrypsl, QUHULBI U3MEPEHUS
wiomanu. [Ipubnmxk€HHoe n3MepeHue miomaau Guryp, B TOM YHCI€ Ha KBaJpaTHOU
ceTke. [IpnbmmxénHoe n3MepeHne IIMHbBI OKPY>KHOCTH, TJIOIIAAN Kpyra.

CummeTpud: LIeHTpaabHasi, OceBasi U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsignele mpenctaBieHHUs O NPOCTPAHCTBEHHBIX (Urypax: Hapajjiesienunesn,
KyO, Tpu3Ma, MHUpaMuaa, KOHYC, UWiIuHAp, map u chepa. HM3obpaxeHue
POCTPAaHCTBEHHBIX (uryp. I[lpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, MWJIUHApPA W
koHyca. Co3gaHue Mojened NPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, HpPOBOJIOKH,
IUTACTUJIMHA U APYTUX MATEPHAJIOB).

[Tonarne oObéMa, eauHUILI U3MepeHUs o00bEMa. OO0BEM NPAMOYTOJIHLHOTO
napajienenunena, Kyoa.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  Ppe3yabTaThl OCBOCHHS IpOrpaMMbl  yuyeOHOro Kypca
«MaremaTHka» XapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HAaCTOSLIEMY POCCUMCKONW MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHEM K TOCTHKEHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUNMCKON
MaTE€MaTUYECKON IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUM B JPYrMX HayKax H
MPUKIAIHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA M peau3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBJI€HUW, MPOUEAYp TpakIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUM HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyacTHE€ B PEIICHUH MNPAKTUUYECKUX 3a1ad
MaTeMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTE€MaTHYECKOIrO
oOpa3oBaHMsI Ha MPOTSKEHUM BCEH MXU3HU JUIsl YCIEIIHOW NpoQecCHOHATbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPpOM U
MOCTPOEHUEM WHAMBUIYATIBHOM TPAaeKTOPUU OOpa30BaHUs W >KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHIOCOOHOCTBIO K  SMOLMOHAILHOMY M 3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pELIEHUH, pacCyX JCHUH, YMEHHMIO BHUJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS YEJIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM Hayku Kak cdepbl 4YelloBeYecKon
NEeSATEIBbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3AINM,
OBJIAJICHUEM SA3BIKOM MaTeMaTHKA M MaTEMaTHYECKOM KyJIbTYpOW KakK CPeICTBOM
MO3HAHHUS MHpA, OBJAJACHUEM IPOCTEUIIMMH HAaBBIKAMHU HCCIEN0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPblI 310POBbS U
IMOLMOHAJBHOTO 0J1ArONOJyYHs:

TOTOBHOCTBIO TMPUMEHSATh MAaTEMaTU4YECKHE 3HAaHUS B HMHTEpecax CBOETO
3I0pOBbSl,  BEJIEHUS  3/0poBOro  o0Opa3a  JKM3HM  (310pOBOE  IUTaHHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHA MW  OTHAbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKA PeQIIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJI0oBeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTU4EeCKUX 3HAHWUW JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpelbl, INIAHUPOBAHUS MTOCTYIIKOB U OLEHKH MX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KalOIIEH Cpeibl, OCO3HAHUEM TIIJI00AIBHOIO
XapakTepa 3KOJOTMYECKHUX IPo0JIeM U IyTeH UX pelIeHMs;

8) amanTanus K M3MEHSIOIIMMCH YCJIOBHSIM COLHMAJIBHONH M NPHPOAHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAaKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHUS, HAaBBIKU U KOMIIETEHIIUH U3 OIBITA APYTHUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAaHMM HOBBIX 3HAHUHA, B TOM YHCIIE
(opMynHpOBaTh UAEH, TOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM UYHUCIE
paHee  HEU3BECTHBIX, OCO3HAaBaThb JACPUIUTHI  COOCTBEHHBIX 3HAHMA H
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMAThH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC
pemieHuss U AeUCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PHUCKKM M IOCIEICTBHUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:

e BBIABISITH M XapaKTepHU30BaTh CYIICCTBCHHBIC IMPU3HAKH MAaTEMaTHYECKHX
O00OBEKTOB, TIOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompenereHus  TOHATHM,  yCTaHaBIMBAaTh  CYIIECTBEHHBIA  TMPHU3HAK
KiIaccuukanyMu, OCHOBaHUSA A OOOOIIEHUS W CPAaBHEHUs, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH,  (OPMYIHPOBATH M  NPEOOPa30OBHIBATHL  CYXKICHUS:
YTBEPAWTENbHbIE U OTpUIlATeIbHBIC, €IUHUYHBIC, YacTHbIe H 0OIIue,
YCIJIOBHBIE;



BBISIBJISITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHUS
B (akTax, NaHHBIX, HAOMIOJEHUSIX M YTBEPKACHUAX, MpeljaraTb KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JieJlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKITIOUEHNUH IO aHAIOTHH;

pa3buparh TOKa3aTelbCTBA MATEMATHUECKUX YTBEPKACHHUM (TpsSMble U OT
MPOTUBHOT0), TPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE JI0OKa3aTelIbCTBa
MaTeMaTUYeCKUX (PaKTOB, BEICTPAUBATh apTyMEHTALUIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CMmoco0 perieHus ydeOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauWOoJiee TMOAXOMANUNA ¢  y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLCKUe JeiCTBUSA.

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT I103HAHUS,
(opMynHpOBaTH BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEYHE, MPOoOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JTaHHOE, (OPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

OPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAaHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXY COOO0Ii;
CaMOCTOSTeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pPE3yJbTaTaM
OPOBEAEHHOIO HAONIONECHUS, WCCIEIOBaHUs, OLIEHWBAaTh JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000ILIEHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TakKe BBIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh U HM30BITOYHOCTh HMHGOpPMAIIMH, JTaHHBIX,
HEOOXOMUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOWpATh, aHAJM3WPOBATh, CHCTEMATHU3UPOBATH M  HHTEPIPETUPOBATH
HH(OPMAITHIO PA3TUIHBIX BUIOB U (OPM MPEACTaBICHUS;

BbIOMpaTh (opMmy TpeAcTaBieHHMs UHPOpMANMM W WLIIOCTPUPOBATH
pemiaemMbie  3a7adyd  CXE€MaMH, JuUarpaMMamH, HWHOW Tpapukod U UX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIIMU 110 KPUTEPHUSAM, MPEAIOKCHHBIM
YUUTEIIEM WM CPOPMYIMPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

BOCIIPUHUMATDL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBECTCTBHUH C YCIIOBHAMU U
OeJIAMHA O6H_[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbBIPpAXXaThb CBOIO TOYKY 3PCHHUS B



YCTHBIX M THUCbMEHHBIX TEKCTax, J/1aBaTh MOSICHEHHS] IO XOJly PpEIICHHS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pPe3ybTaT;

B X0J/ie OOCYXXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOsieMbl, pelaeMoi 3a7auM, BBICKA3bIBaTh WJIEW, HAICJICHHbIE Ha TOUCK
pElIeHUs], COTIOCTABIISITh CBOU CYXIEHUS C CYKJICHHUSIMU JPYTUX YYaCTHUKOB
auanora, OOHapyXKHWBaTh pa3IMYME W CXOJCTBO IO3UIMHA, B KOPPEKTHOMH
dbopme GopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3yJbTaThl PEIICHUS 3a/a4d, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
POEKTa, CAMOCTOSITENIbHO BHIOMpaTh (pOpMaT BBICTYIUICHUSI C YUETOM 3ajad
MIPE3CHTAINNA U OCOOEHHOCTEH ayTUTOPUH;

MIOHMMATh U HUCIOJb30BaTh MPEUMYINECTBA KOMAHJIHOW M WHIAWBUIYAIHHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUYECKUX 3a]1aY;

OpPUHUMATh 1eJb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHO pabOoThl, pacrpeeisaTh BUIbl padboT, JOTOBAPUBATHCS, 00CYKAATh
MPOIIECC U PE3YIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIoBbIX opmax paboThl (00CykAeHUSA, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYyTH€), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JEHCTBUSA C JPYTMMU WICHAMH KOMAaH]IbI, OI[EHUBAThH
KaueCcTBO CBOEro  BKJaga B  OOMIMHA  TOPOAYKT IO  KPUTEPUSIM,
c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pELIEHHUs 3aAauu (WU €ro
4acTh), BbIOMpATh CHOCOO pEHIeHHS ¢ YYETOM HMMEIOLIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAITIH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U Pe3yJsibTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMPU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JCITEIbHOCTH MOCTABJICHHOW LEIH U
YCIOBUSIM, OOBSCHSITH TPUYUHBI JIOCTHIKEHHUS WM HE JOCTHXKCHUS LEJu,
HaXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konHiy oOyuenus B S5 kJjacce oOOydYarOUUMNCS TMOJYYHUT CIETYIOLINE

IPEAMETHBIE PE3YNIbTATHI:



Yucaa 1 BIYMCICHUS

[lonnmath ¥ TPaBUIBHO YMOTPEOIATh TEPMUHBI, CBSI3aHHBIE C HATYpaJbHBIMU
YK CJIaMH, OOBIKHOBEHHBIMU U JECSITUUHBIMU JPOOSIMHU.

CpaBHUBATh U YIIOPSI0UYMBATH HATypalbHbIC YHCIIA, CPABHUBATH B MMPOCTEUINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPJMHATHOU (YUCIOBOI) MPSIMOI C COOTBETCTBYIOLIUM
el uucioM u u300paxkaTh HATypaJbHBIE YHCJIA TOYKAMH Ha KOOpPJIWHATHOU
(4MCIIOBOM) MIPSMOM.

BeinonHATe  apudMeTrnuyeckue JEHCTBUS C HATYpPaJbHBIMM YHUCIIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILNX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYUCICHUN.

OKpyriaTh HaTypalbHbIE YHCTA.

Penienue TeKCTOBBIX 33124

Pemarp TekcToBble 3ajauu  apuMeTHYecKuM CHocoOOM M C IOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOT'0 nepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemate 3amauu, conepKalive 3aBUCHUMOCTH, CBSA3BIBAIOIIUE BEIUYUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3allMCH, CXEMBbI, TaOIUIbl, 0003HAYEHUSI NIPU PELICHUU
3azay.

[lonb30BaThCd OCHOBHBIMU €AMHUIIAMHU MU3MEPEHUS: LIEHbI, MacChl, paCCTOSHUA,
BPEMEHHU, CKOPOCTH, BBIPAKATH OJHU €IMHULIBI BEJIUYHHBI YEPE3 IpyTHUe.

W3Bnekarp, aHaJIW3UPOBATh, OLEHUBATh HH(OpMAIMIO, IPEACTABICHHYIO B
Tabnuue, Ha cTo0YaTol AuarpaMMme, HHTEPIPETUPOBATh IPEICTABICHHBIE 1aHHBIE,
MCIIOJIb30BaTh JaHHBIE MIPU PEILICHUH 3a/1a4.

Harasinnas reomerpust

[Tonb30BaTbCd TE€OMETPUUYECKUMH NOHATUSAMU: TOYKA, IpsiMas, OTPE30K, JIyd,
yroJi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUPA, HMEIMHX (QopMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPILIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YT0JI, BEPIINHA, CTOPOHA, TUAarOHAJIb, C OKPYKHOCTBIO: PAJINYC,
IUaMeTp, LEeHTP.

N300paxaTb HW3y4eHHBIE TE€OMETpUYECKHE (UTYphl Ha HEIMHOBAHHON U
KJIETYaTOM Oymare ¢ MOMOILbIO IIUPKYJIS U TUHEHKH.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C MOMOUIBIO
JUHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBL, CTPOUTH OKPY’KHOCTh 3aJaHHOIO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBajpara JUisl MX
NOCTPOEHUS, BEIUUCIIEHUS TJIOMIAIU U IEPUMETPA.



Beraucnate mepumerp W IUIOMAAL KBajapaTa, NPSAMOYTOJIbHUKA, (uryp,
COCTABJICHHBIX W3 MPSIMOYTOJBHHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThCd OCHOBHBIMH METPUYECKUMH E€IWHHUIIAMU HU3MEPEHUS JIMHBI,
IJIOIIA/IN; BBIpaXKaTh OJTHU €IMHUIILI BETUYUHBI Uepe3 IPyTHeE.

PacmoznaBaTs mapastenenuries, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIHHA,
pedpo, TpaHb, M3MEPEHUs, HAXOIUTh U3MEPEHHUS Mapajuieienumnesaa, Kyoa.

Boruucisate 00béM  KyOa, napajiesnenunena 1o 3aJaHHbIM  M3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiath HeCNOXHBIE 3a/laud Ha U3MEPEHUE TEOMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaALIHSIX.

K koHmy oOyuenus B 6 kjacce oOOydalomMiCS TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

3HaTh M TMOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IUYHBIMM BHUAAMU YHUCEN U
crocodamMu ux 3arucH, MepexoAuTh (€CIM 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aMuCH
yucia K Ipyrou.

CpaBHMBaTh U YIOPSOYMBATH II€JIbIE YUCIIA, OOBIKHOBEHHBIC M JCCATUYHBIC
poOU, CPaBHUBATH UKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BreinmonHaTh, coueras YCTHbIE W MHUCbMEHHBIE TPUEMBI, apUPMETHUECKUE
NEUCTBUSL C HATYPAJIbHBIMU U IIEJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMU U JECATUUYHBIMU
JPOOSIMU, TIOJIOKUTEIILHBIMU U OTPUIIATEILHBIMHU YUCIIAMHU.

BpIunciaTs 3Ha4Y€HHS] YUCIIOBBIX BBIPAKEHUM, BBITIOIHATD MPUKUAKY U OLIEHKY
pe3yJjibTaTa BBIYMCIICHUH, BBITIONHATh MPEeoOpa3OBaHUS YUCIOBBIX BBIPAKCHHU Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOW C COOTBETCTBYIOUIUM € YHCIIOM
U N300paXkaTh YMCJIa TOYKAMU Ha KOOPJIWHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCTIA.

COOTHOCUTh TOYKM B NPSIMOYTOJBHOM CHUCTEME KOOPAMHAT C KOOpPJIWHATAMU
3TOW TOYKH.

OKpyTJISTh LETbIE YUCIa U IECSITUIHBIC IPOOU, HAXOIUTh NMPUOTUKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

[Torumate u ynoTpebsiTh TEPMHHBI, CBSI3aHHBIE C 3aMUCHIO CTEMEHU YHUCIIA,
HaxOJUTh KBajpaT W KyO YMCIIa, BBIUUCIATH 3HAYCHUS YHUCIOBBIX BBIPAKCHUH,
COJICp KaIlUX CTETICHH.

[Tonp30BaThCs NMpU3HAKAMU JACITMMOCTH, PACKIaIbIBaTh HATypaJbHBIC YHCIIa Ha
MIPOCTHIE MHOXKUTEH.

[Tonp30oBaThCA MacIITAOOM, COCTABIISATH MIPOTIOPIIMHN W OTHOIIICHHUSI.

Ucnonb3oBath OyKBBI [is1 0003HAUEHUS YUCENI MPU 3aMUCH MaTeMaTHYECKUX
BBIpAKEHUM, COCTaBISATh OyKBEHHBIE BhIpaXKeHUS U (HOPMYJIbl, HAXOJAUTh 3HAYEHUS



OYKBEHHBIX  BBIPDOKEHUHM,  OCYIIECTBISII ~ HEOOXOAMMBIE  TMOACTAaHOBKU U
npeoOpa3oBaHus.

HaxonnuTs HEeN3BECTHBINM KOMIIOHEHT PAaBEHCTBA.

Penienue TeKCTOBBIX 3324

PemaTs MHOTOITIArOBBIE TEKCTOBBIC 33729l apU(METHUECKIM CIIOCOOOM.

Pewmate 3amauu, CBsI3aHHBIE C OTHOLIEHUEM, MPONOPLIUOHAIBHOCTHIO BEIUYHH,
MPOLIEHTAMM, pelIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOH U MPOLICHTHI.

Pemate 3amaum, conepXkalmye 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIWYUHBI:
CKOPOCTb, BPEMS, PACCTOSIHUE, 1IEHA, KOJIUYECTBO, CTOUMOCTD, IIPOM3BOAUTENBHOCTb,
BpeMsi, 00bEM paboThl, UCTIONB3Ys apu(METUUYECKUE JCHCTBUS, OLICHKY, MPUKUAKY,
MOJIb30BATHCS EAUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIMYHMH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHHUSI 110 YCIOBHIO 331a4H.

W3Bnekarb uHGpOpMALUIO, MPEACTABICHHYIO B Ta0iulax, Ha JMHEWHOM,
CTOJOYaTOW WJIM KpPYyroBOM JuarpamMmax, HHTEPIPETUPOBATH IPEACTABICHHBIC
JAHHBIE, UCII0JIH30BATh JAHHBIC [IPU PEILICHUH 3a]1a4.

[IpeacTaBnsaTh MHPOPMALMIO C MOMOIIBIO TAONHI, JUHEHHOW MU CTOJIOYATOU
JIUarpaMM.

Harasimnas reomerpust

[IpuBoauTs mNpUMEPHl OOBEKTOB OKPYKAIOUIETO0 MHUpPa, HUMEIOIMHX (OopMy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N306paxaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEUKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOM
U KjJeTyaTod Oymare M3ydyeHHbIEe IUIOCKME TeoMeTpuueckue (urypel u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThbCAd r€OMETPUYECKUMH MOHATHSIMHU: PABEHCTBO (UTYP, CUMMETpHS,
UCIIOJIB30BaTh TEPMHMHOJIOTHIO, CBSI3aHHYIO C CUMMETpPHUEN: OCh CUMMETPHUH, LEHTP
CUMMETPHH.

HaxonuTh BENWYMHBI YIJI0B U3MEPEHHEM C MOMOLIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJb30BAThCA MPU PELIEHWU 3a1ad IpagyCHOM Mepou
YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

BblUuCHATE IIMHY JIOMAHOW, IEPUMETP MHOIOYIOJBHUKA, IOJb30BATHCSA
€AMHULAMU U3MEPEHUs JUIMHBI, BBIPAXKATH OJHU €IMHMIIBI U3MEPEHHUS JIUIMHBI Yepe3
IpyrHe.

Haxonutb, ucnonb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKaMH, OT TOYKH /10 IPSIMOM, JUTMHY NTyTH Ha KBaJPaTHOU CETKeE.

Boruncnate  miom@aab  GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHHUKOB,
MCIIOJIb30BaTh pa3OMEeHUe Ha MPSIMOYTOJbHUKHU, HA paBHbIE (PUTYpbI, JOCTpAUBAHUE
70 MPSIMOYTOJIbHUKA, MOJb30BAThCSI OCHOBHBIMU €IMHHMIIAMHU M3MEPEHUS TUIOLIA/H,
BBIPAKATh OJHU €IMHULIBI U3MEPEHUS JIOIIAU Yepe3 IpyTrue.



PacrioznaBaTh Ha MOJENISX U M300pAKEHUSX MNHPAMUAY, KOHYC, LMIHHID,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkats Ha KjieTyaTo Oymare npsMOyroJibHBIN MapaieIenunes.

Boruucisate 00bEM MPSAMOYTOIBHOTO Tapalijiesienunena, Ky0a, Moib30BaThCs
OCHOBHBIMH €IMHHUIIAMH U3MEpPEHUsI 00bEMa;

PemaTte HeclOXHBIE 3alayd Ha HAXOXKIEHUE TIE€OMETPUYECKHX BEIUYHH B
MPAKTUYECKUX CUTYALUSX.



TEMATHUYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBIE
HanmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoabuble IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
1 Harypanbnble uncna. JleiicTBus ¢ 43 141 bubmuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
+
3 OOkrkHOBeHHEIC POOH 48 1+l https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
! TosToperme 1 0bobmenne 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 5+2=7 4



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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne o/ P Kounrpoabusie IIpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
+
! Harypaibhpie wncia 30 1+l https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo0.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. CumMmmerpust 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
1
> Bripaxcermst ¢ Oyksamu 6 ¥ https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHble U OTPULIATENIbHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
8 TpencTannenne Kb 6 1 https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 5 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 6+2=8 5
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Yucna u BeIYMCIECHUS
11 [lonuMaTh W MNPaBWIBHO YHOTPEONATH TEPMHHBI, CBSI3aHHBIE C
' HaATYpaJbHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
12 CpaBHMBaTh W YHNOPSIOYMBATH HATypalbHbIE YHWCIA, CPAaBHUBATh B
' MIPOCTEHIINX ClIydasiXx OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IpOOU
CooTHOCUTh TOUYKY Ha KOOPIMHATHOM (YMCIIOBOW) mpsMON C
1.3 COOTBETCTBYIOLIUM € 4YUCIOM M H300pa)kaTb HaTypaJlbHbIE 4YHCIIa
TOYKaMH Ha KOOPJMHATHOM (UMCIIOBOM) MpsMoi
14 BeimonHATe apupmMeTHyecKie AeHCTBUS C HATYpaJbHBIMU YUCIIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B POCTEHIINX CITydasx
1.5 BEIMONMHATE IPOBEPKY, MPUKHUIIKY PE3yIbTaTa BEIYUCICHUN
1.6 OxpyrisTh HaTypaibHbIE YHCIIA
2 Pemenue TekcToBBIX 3a1a4
51 Pemiate TeKCTOBBIE 3a/1aul apU(PMETHUECKUM CIIOCOOOM U C TOMOILBIO
' OpPraHU30BaHHOTO KOHEYHOTo Nepedopa BceX BO3MOMKHBIX BAPHAHTOB
Pemrate  3amaum, comepkammye — 3aBHCHMOCTH,  CBS3BIBAIOIIHE
2.2 BEJIMYUHBI: CKOPOCTb, BpEMs, pPACCTOSHHUE, II€HA, KOJUYECTBO,
CTOUMOCTh
53 Hcnonws3oBath KpaTkue 3arucH, CXEMbl, TaOIHIbI, 0003HAUCHUS TPU
' pEIIeHUH 3a1a9
ITonp30BaTbcsl OCHOBHBIMH €IMHUIIAMU H3MEPEHHUS: LEHBI, MAaccChl,
2.4 paccTosiHUsA, BpEMEHH, CKOPOCTH, BBIpaXKaTh OJHU €AUHUIIbI BEIMUUHBI
yepes apyrue
W3BnekaTts, aHAJIM3UPOBATh, OLIEHUBATh UHpOpMaLHIO,
55 NpeCTaBIeHHYl0O B  TalnMue, Ha  CTONOYaTOM  AMarpamme,
' MHTEPIPETHUPOBATh MPECTAaBICHHbIE JaHHbIE, UCIOJIb30BATh JAHHBIC
IIPU PELIeHUH 3a7a4
3 Harnsimaas reomerpust
31 [Tomp30BaThcsi TEOMETPUYECKHMH  TOHSATHSAMH: TOYKA, IpsMas,
' OTpPE30K, JIy4, YTOoJI, MHOTOYTOJbHHUK, OKPY)KHOCTb, KPYT
39 [IpuBoauTh mpHUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HMEIOLINX
' (bopMy U3yUEHHBIX T€OMETPUUECKUX puryp
3.3 Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA




CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ, BEpIINHA, CTOPOHA, IMaroHallb;
C OKPY)KHOCTBIO: pauyc, AMAMETP, LIEHTP

N3006pakaTh U3y4eHHbIE TEOMETpUUYECKHE (PUTyphl HA HEIMHOBAHHOU

34 Y KJIETYATOW OyMare ¢ MOMOIIBIO IUPKYIIS U THHEHKH
Haxoauth mWHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C
3.5 MOMOIIbIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHON JUIMHBI, CTPOHUTH
OKPY>KHOCTH 33JIaHHOTO pajinyca
36 Hcnonbs30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa
' JUTSL KX TIOCTPOCHUS, BBIYUCIICHHS TUIOIIAAN U TIEpUMeTpa
BerancnsaTe nepuMeTp M IUIOmaas KBaapara, IpsMOyroiibHUKa, Guryp,
3.7 COCTaBICHHBIX U3 TNPSIMOYrOJLHUKOB, B TOM u4ucie QuUryp,
n300pakE€HHBIX HA KJIETYATOU Oymare
38 [Tonp30BaTbCsl OCHOBHBIMH METPUYECKUMH CIWHUIIAMH H3MEPECHHS
' JUTHHBI, TJIOMIA/IH; BRIPAKATh OJTHU €IUHUIBI BETUYHHBI Yepe3 APyrue
Pacnio3naBate mapaiuienenumnena, KyO, MCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BepuiMHa, peOpo, TpaHb, U3MEPCHHs; HAXOIUTh H3MEPCHHS
napajuienenumnena, kyoa
3.10 Berumcnsate  00bEM  Kyba, mapajUielienunena Mo 3aJaHHBIM
' M3MEPEHUSIM, TTOJIh30BATHCS CIUHUIIAMH H3MEPECHUS 00BEMa
311 Pemarp HecOXHBIC 3a/1a4M Ha U3MEPEHUE TCOMETPHUYSCKUX BEIIMYUH
' B ITPAKTUYCCKUX CUTYAIUIX
6 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUsI
pe3yJbTara
1 Yucna ¥ BEIYACIEHNS
3HaTh W TMOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IWYHBIMHA BHIAMHU
1.1 YHceNl M CIoco0aMH UX 3alHUCH, IEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT
OJTHOM (hOpMBI 3aIIMCH YHCIIA K APYTOH
12 CpaBHUBaTh W YIOPSAOYMBATH IIEJbIC YHCIA, OOBIKHOBEHHBIC U
' JECSITHYHBIC IPOOH, CPAaBHUBATH YHCIIa OJHOTO U PAa3HBIX 3HAKOB
BoimonusATe, codyeras  yCTHBIE M THUCBMEHHBIE  MPHUEMBI,
13 apudmeTnyeckue IEHCTBUS C HATypalbHBIMH M IIENBIMH YHCIAMH,
' OOBIKHOBCHHBIMH M JIECATHYHBIMH JPOOSMH, MOJIOKHUTCIBHBIMA U
OTPHUIATESIILHBIMH YUCIIAMU
BbruncnsaTe 3HaUE€HUS YUCIOBBIX BBIPAXKEHUH, BBIMOIHITH MPUKUIKY U
14 OLICHKY pe3ylbTaTa BBIYUCICHUN, BBHIMOIHATH MpeoOpa3oBaHUs

YHCIIOBBIX BBIPAXEHHH HAa OCHOBE CBOWCTB apU(PMETHUECKUX
NEeUCTBUHI




OprrJIHTB OejabIC€ 4Yucjida MW ACCATHYHBIC ,Z[pO6I/I, HaxoauThb

1.5
MPUOIMKEHNS YHCE
CoOoTHOCUTH TOUKY HAa KOOPAMHATHOMN NPSAMOI C COOTBETCTBYIOIIMM €1
1.6 YHCIOM M M300pakaTh YMCIIa TOYKAMHM HA KOOPIMHATHOW MPSMOI,
HAXOJUTh MOAYJIb YHCIIA
17 CoOTHOCUTh TOUYKY B MpPSIMOYIOJIbHOH CHUCTEME KOOpAMHAT ¢
' KOOpAMHATaMHU 3TOM TOUKU
18 OkpyrnsaTh Lenble 4YMUCIa M JEeCATUYHble ApoOM, HaXOAUTh
' IpUOIIMKEHNS YUCE
2 YucnoBbie U OyKBEHHBIE BHIPAKECHUS
[lonuMaTh ¥ ynoTpeOsTh TEPMHHBI, CBSI3aHHBIC C 3aIIUChIO CTENEHU
2.1 quciaa, HaXOAWTh KBaZpaT M KyO 4YHCIA, BBIYUCIATH 3HAYCHMS
YHCIIOBBIX BBIPAKEHUH, COepKALUX CTEIEHU
29 [Tonmp30BaThcsl pU3HAKAMH JIEIMMOCTH, PACKIJIAABIBATh HATYpaJbHBIE
' Yucia Ha MPOCThIe MHOXKHUTEIH
2.3 [Tonmp30BaTbest MacITaboOM, COCTABIISATH MPOTIOPIIUN M OTHOILICHHS
Hcnonb3oBate OykBbl JUii OOO3HAYEHMs YHUCEN NPU  3aIUCH
2.4 MaTeMaTUYECKUX BBIPAXKEHUH, COCTABIATh OYKBEHHBIE BBIPAKEHHS U
(dbopMyIIbl, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BBIPAXKEHUH
2.5 Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienue TekcToBBIX 3a/1a4
31 Pemate  MHOromaroBble  TEKCTOBbIE 3aJlaud  apU(PMETHUYECKUM
' croco6om
Pemrate 3amaum, CBsI3aHHBIE C OTHOIICHHEM, IMPOMOPIIHOHAIEHOCTHIO
3.2 BEJIMYMH, TPOIEHTAMH, peliaTh TPW OCHOBHBIC 3a/la4d Ha APOOH U
MIPOIICHTHI
Pemate  3amauM, cojaepkalide — 3aBHCHMOCTH,  CBS3BIBAIOIIME
BEIMYUHBI: CKOPOCTh, BpEMs, pAacCTOSHUE, IEeHY, KOJIMNYECTBO,
3.3 CTOMMOCTB, TIPOU3BOJIUTEILHOCTD, BPEMs, 00BEM pabOThI, MCIIOIB3Ys
apu(MeTHUECKUe JEeWCTBUSA, OIEHKY, TMPHUKUAKY; TI0JIH30BATHCS
€IMHUIIAMUA U3MEPEHUS] COOTBETCTBYIOIINX BEITMINH
3.4 CocTtaBisaTh OYKBEHHBIE BBIPKEHUS 110 YCIIOBHIO 33/1a4H
W3Bnekath HHPOpMAIMIO, MTPECTABICHHYIO B TabIMULaX, Ha JUHEHHOMH,
3.5 crondyatod  WJIM  KPYroBOM  Jmarpammax,  HHTEpIPETHPOBATh
NIpeICTaBJICHHbIE JaHHBIE, UCIIOb30BATh JJaHHbIE IIPH PELICHUH 33/1a4
36 [IpencraBiasTh HMHQOPMALMIO C TOMOIIBIO TaOMUL, JUHEHHONW U
' CTOJIOYATOM JAuarpaMm
4 Harnsinnas reomerpust
[MpuBoauTh TpHUMEPHl OOBEKTOB OKPYKAIOMIETO MHpa, HMEIOIINX
4.1 (opMy M3YYEHHBIX I'€OMETPHUECKUX IUIOCKHX U IMPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUUHBIX (QUTYD




4.2

N300paxaTh ¢ MOMOINBIO IUPKYJS, JTHHEHKH, TPaHCIOpTHpa Ha
HEJIMHOBAHHOM M  KjieTyaTod  Oymare HM3ydeHHbIE  IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOHQUTypaluu, CAMMETPUYHbBIE PUTYPBI

4.3

[Tonp30BaTbcsl TEOMETPUYECKUMHU MOHATUSMH: PaBEHCTBO (uUryp,
CUMMETpUS;  HUCIOJIB30BaTh  TEPMUHOJOTHIO,  CBA3AHHYKD  C
CUMMETpHUEHN: OCb CUMMETPUH, LICHTP CUMMETPUHU

4.4

4.5

4.6

Haxoauth BeIMYMHBI YIJIOB U3MEPEHUEM C MTOMOIIBI TPAHCHIOPTUPA,
CTPOUTH yIVIbl 3a/JlaHHON BEJIMYMHBI, MOJb30BAaThCS IPU PELIECHUU
3a7a4 rpajyCHOM MEpOW YIJIOB, PACIlO3HABATh HA YEPTEkKAX OCTPBIM,
IIPSIMOM, pa3BEPHYTHIN U TYIION YIJIbI

Bbluucnate  anuMHY  JIOMaHOHM, — NEpUMETP  MHOIOYTOJIbHHKA,
M0JIb30BAaTbCA E€AUHULAMU HM3MEpPEHUs JJIMHBI, BbIpaXaTb OJHU
€MHUILIBI U3MEPEHNUS JUIMHBI Yepe3 Ipyrue

Haxonutb, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXY

ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, AJIMHY TYTH Ha KBaﬂpaTHOﬁ
CCTKC

4.7

4.8

Beruncaars miomans (1)I/Il“yp, COCTAaBJICHHBIX M3 MNPAMOYTOJIBHUKOB,
HCIIOJIB30BAaTh p336I/ICHI/Ie Ha HOpsAMOYTOJIbHUKH, HAa PABHBIC (bl/ll"ypbl,
AOCTpanBaHUC O IIPAMOYTOJIbHUKA, II0JIb30BATBCA OCHOBHBIMU
CAMHUIaMH  U3MCPCHUA  INIOIIAJAM, BbIpaXXaTb OJHHM CAWHHIIBL
HU3MEPCHU IIIOMAN Y€pE3 APYTHUC

PacrioznaBath Ha MOJAENSAX M HW300pKCHHUSIX NHPaMHUIY, KOHYC,

UWIMHIP, HMCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, pa3BEPTKa

4.9

4.10

N3o0paxaTs Ha KIeT4aTON OymMare mpsiMOYToJIbHBIN MapajuieIeuIe]]

Boraucisate 00béM MMpsAMOYT'OJIbHOTO  IapaJlJICJICTIMIICAA, KY6a,
MOJIb30BATHCA OCHOBHBIMU CIUHHUIIAMU U3MCPCHUS 00BéMa

411

Pemrate HECIOXHBIE 3aqa4u Ha HAXO0XKIACHHUEC TCOMECTPUUCCKUX
BCJIMYHH B IPAKTUYCCKHUX CUTYyaAllUAX




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 HarypasnbHble yncna u Hyb
11 Harypanbnoe uwmcio. Psng HatypampHbIXx umcen. Ywucimo 0. M3oOpakenwue
' HATypaJIbHBIX YUCE]l TOYKaMU Ha KOOPAMHATHOM (YMCIIOBON) MpAMOI
19 [To3uunonHas cucrema cuncieHus. Pumckas nHymepauus. Jlecarnunas cucrema
' CYUCIIEHUS
13 CpaBHEHHE HATYpaJIbHBIX YHCEJ, CPABHEHHE HATYPAJIbHBIX YHUCEI C HYJEM.
' OkpyriieHre HaTypaJIbHbIX YHUCEI
CnoxeHue, BBIUMTAHUE, YMHOKEHHUE U JEJICHNE HaTypalbHbIX uncesl. CBONCTBO
14 HyJi TpHU CJIOXKEHWHM, CBOWCTBA HYJIS M E€IUHUIBI NPU  YMHOXXCHUU.
' [lepemectuTensHOE W coYeTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHHA U
YMHOEHHUS, PaCIpeIeTIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHSI
15 Hcnonp3oBanne OyKB Al 0003HAYEHHsT HEM3BECTHOTO KOMIIOHEHTA W 3aIHCH
' CBOMCTB apu(METUUECKHUX JECHCTBUIA
16 Jlenutenu u KpaTHbIE 4MCIA, pasjio)keHue Ha MHoxuTenu. llpocTteie u
' coctaBHbIe uncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM. 3aluCh YHCIA B BHUAE CYMMBI
' pa3psAIHBIX CcllaraéMbIX
UYucnosoe BeIpakeHNEe. Bpruncienne 3Ha4eHUI YMCI0BBIX BBIPAKEHUM, OPSAIOK
18 BBINIOJIHEHUS IecTBUM. Vcrionb30BaHUE NPU BBIUUCIICHUAX IEPEMECTUTENILHOTO
' U COYETaTeNbHOTO  CBOMCTB  (3aKOHOB)  CIIO)KEHHUS W YMHOXEHUS,
pacnpeesInTeNbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
IIpencraBnenne o JpoOu  Kak croco0e  3alUCH  4YacTH  BEJIWYMHBIL
OObIkHOBEHHBIE JIpoOu. [IpaBuibHBIE M HempaBHIbHBIE Jpobu. CmelraHHas
2.1 Ipo0b, TPEICTaBIEHNWE CMEIIAHHOW APOOM B BHJIE HENMPaBUIBHOW IpoOU U
BBIJICJICHHE 1I€JION YaCTH YUCIIa U3 HEeTpaBWIbHOU apobu. M3o0paxenue apoodeit
TOYKaMH Ha YUCJIOBOW MPSMOMN
59 OcHoBHoe cBoiicTBO ApoOu. Cokpamenue apodeit. I[lpuBenenue apodu k
' HOBOMY 3HameHaremo. CpaBHeHUE ApoOeit
53 CnoxxeHue W BbIUMTAaHUE JpoOeil. YMHOXKEHHE U JieleHHe apoOel, B3auMHO-
' oOpatHble 1pobu. HaxoxxieHne 4acTH 1eI0ro U LeJIoro Mo ero 4acTH
Hecsatnunass 3ammch napoOeit. I[lpencraBneHue necsSiTUYHON Jpodu B BUIE
2.4 OObIKHOBEHHOM. M300paxkeHne NecATHYHBIX JApoOed TOuKaMu Ha YHCIOBOM
npsimoil. CpaBHEHUE IECATUUHBIX IpoOei
95 Apudmernueckue JeHCTBUSA € JECATUYHBIMH  Jpo0sMu.  OKpyrieHue

JECSITUUHBIX Apo0eit




Pemenue TeKCTOBBIX 3a/1a4

3.1 Pemenue TekcTOBBIX 33724 apu(PMETHIESCKUM CITIOCOOOM
3.9 Pemenue normyeckux 3amad. Pemienue 3amau mepebOpoM BceX BO3MOXKHBIX
' BapuaHTOB. Mcrionb30BaHue MpH pelieHUH 3a7a4 TalJIUI U CXeM
Pemenne 3amau, coaep)amMx 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYHHBIL:
33 CKOpOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
' U3MEpEHUus: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHH, CKOpocTH. CBs3b
MEXy €IMHUIIAMHU U3MEPEHUS KaXKI0M BETUUNHBI
34 Pemenre ocCHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBnenue AaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUArPaMM
4 Harnsgnas reomerpus
Harnsaneie npencrasienus o (GUrypax Ha IUIOCKOCTH: TOYKa, IpsiMas, OTPE3OK,
4.1 JIy4, yroJi, JIoMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [IpsMol, ocTphlid,
TYNOMN U pa3BEPHYTHINA yIIIbl
49 JUlnHa OTpe3ka, METpUYECKUE €IUHUIIbI JJIUHBL JIuHaA J0MaHOH, mepumerp
' MHOTOYyrojibHUKa. M3MepeHue u nocTpoeHre yrioB ¢ IOMOIIbIO TPAaHCIIOPTHPA
43 Harnsnueie mnpencraBneHus o ¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJBbHUK,
' PSIMOYTOJIBHUK, KBaJ[paT, TPEYTOJILHUK; O PaBEHCTBE (pUryp
N3obpaxenue ¢uryp, B TOM uuciae Ha Kietdaroil Oymare. I[loctpoenue
4.4 KOH(UTypanuii U3 yacteil mpsiMol, OKPY>KHOCTH Ha HETMHOBAaHHOW U KIIETYATOM
Oymare. Mcronb30BaHue CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBapaTa
[Inomany  OpsIMOYrojibHMKAa W MHOTOYIOJIBHUKOB,  COCTABJIEHHBIX W3
4.5 PSIMOYTOJIBHUKOB, B TOM 4HCie (HUTYp, H300paXEHHBIX HA KIETYaToil Oymare.
Eaunuib! usmepenus miomnaim
Harnsiaaele mpencTaBiieHHs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN
16 napajuienenunesn, KyO, MHOrorpaHHukd.  M3o0paxeHue  mpocTenmmx
' MHOrorpaHHukoB. Pa3BépTku kyba u mnapamienenunena. CosnaHue Mojeneit
MHOTOTPaHHUKOB (U3 Oymaru, MpoBOJIOKH, IJIACTHJIMHA U IPYTUX MaTepUaJIOB)
4.7 OO6bEM pSIMOYTOJIBHOTO Napasuienenunena, kyoa. Enunuiel namepenus oobéma
6 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 HarypanbHble uncia
Apudmernueckue ACUCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU UYHCIIAMHU.
11 UucnoBbsle  BBIpRXKEHUS, TMOPSAAOK JEHCTBHI, HCHOIB30BaHUE CKOOOK.
' Hcnonb30BaHWe TpHU BBIUKCICHUSX MNEPEMECTUTENBHOIO M COYETaTEIbHOIO
CBOMCTB CJI0KEHUS M YMHOKEHUS, PaCIpeIeIUTeIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OxpyriieHne HaTypaJIbHBIX YUCEI
1.3 Jlenutenu W KpaTHBIE 4YWCia, HAaWOOJBIIUN OOUIUN NEeTUTeNh W HaUMEHBIIEEe




ob1ee kpaTtHoe. JenuMocTh CyMMBI ¥ IPOU3BEICHHS

14 Jlenenue ¢ octaTkoM
2 Hpobu
51 OObIKHOBEHHAss ApoOb, OCHOBHOE CBOWCTBO JpOOM, COKpalleHHE JIpoOei.
CpaBHEHHE U YOS IOYMBaHUE TpOOei
59 Pemenue 3amau Ha HaxOXJIEHHE YacTH OT LEJIOTO0 W LEJIOro MO €ro 4acTH.
' JlpoOHOE YKCII0 KaK pe3ysbTaT J1eJIEeHUs
53 [IpencraBnenue naecsATHUHOW JApoOM B BUAEC OOBIKHOBEHHOH Jpodu U
' BO3MOKHOCTH IPE/ICTaBICHUS OOBIKHOBEHHOM poOu B BHJIE IECATHUHON
54 JlecaTuunble JpoOu M MeTpuueckas cuctema Mep. Apudmerndeckue AeHCTBUSL
' Y YHCJIOBBIE BBIPAYKEHUSI C OOBIKHOBEHHBIMH U JAE€CATUYHBIMU APOOSIMU
55 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTtab, mpomopuus.
' IIpuMeHeHMe nTponopLUuil IPU peIIeHUH 3aJa4
[Tonatue mponenrta. Beruncienue mporeHTa OT BEIWYMHBI U BEIHMYUHBI 10 €€
2.6 MPOIEHTY. BrIpaskeHre NpOIeHTOB ACCATUYHBIMU Ipo0sivu. Pemenne 3anaq Ha
MPOIEHTHI. BbIpakeHNe OTHOIICHHUS BEIMYHUH B IPOLIEHTAX
3 [TonoxutenbHble U OTPULIATENIbHBIE YK CTIA
[TonoxurenpHble M oTpuuarenbHble uyucna. llensle uymcna. Monyns 4wucia,
3.1 reoMeTpuuecKasl HHTepHpeTanus Moayis uucia. M3oOpaxkeHue uucen Ha
KOOpAMHATHOM npsiMoii. YnciaoBble mpoMexyTku. CpaBHEHHE Yncel
3.2 Apudmerndeckue 1eHCTBHSA C TOIOKUTEIBHBIMA M OTPULATEILHBIMU YUCIIAMH
[IpsimoyronbHas cucTemMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
3.3 IUIOCKOCTH, alcmucca u  opauHara. Iloctpoenne Touek u  ¢uryp Ha
KOOPJAMHATHOW INIOCKOCTH
4 BykBeHHbBIE BBIpAKEHUS
[Ipumenenue OykB AJi 3alMCH MAaTEMaTUYECKUX BBIPAKEHUH U IMPENIOKEHUI.
4.1 CaoiicTBa apudmernyeckux IeHCTBUN. ByKBEHHBIE BBIpaKEHUS U UYUCIOBbBIE
MOJICTAHOBKU. ByKBEeHHBIE PaBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHEHTA
4 ®opmynel, (GopMynbl HepuMeTpa M IUIOLWaJM MPsMOYrojbHHKA, KBajpaTa,
o0bEMa napajienenunea u Kkyoa
5 Pemienue TekcTOBBIX 3a/1a4
5.1 Perrenre TekCTOBBIX 3374 apu(PMETHUIECKUM CITIOCOOOM
59 Pemenue nornyeckux 3agad. PemeHue 3agay mepeboOpoM BCEX BO3MOKHBIX
' BapHAHTOB
Pemenne 3amad, conmepkamMX 3aBHCUMOCTH, CBSI3BIBAIOIIUX BEJIWYHHBIL:
CKOpOCTh,  BpeMs,  pPacCTOSHUE,  I[I€Ha,  KOJHYECTBO,  CTOWMOCTH,
5.3 MIPOU3BOIUTENILHOCT, BpeMs, 00BEM paboThl. EMUHHIBEI M3MEpeHHs: Macchl,
CTOMMOCTH, pPAcCTOSHUS, BpPEMEHHM, CKOpocTH. CBs3b MEXIy €AMHULAMH
M3MEPEHUs KaXJ10M BETTMYMHbI
5.4 Pemenune 3amay, cBSI3aHHBIX C OTHOIIEHHEM, IPOTIOPIMOHATIHHOCTHIO BEITUYHH,




MMpOoUCHTaMU; PCIICHNUEC OCHOBHBIX 3a/la4 Ha I[p061/1 1 IPOLCHTHI

OneHka W TpUKHUIKA, OKpyrieHwe pe3ynaprata. CocTaBieHHEe OYKBEHHBIX

>3 BBIPQ)XEHUH 110 YCIIOBUIO 33/1a4H.
5.6 [IpencraBnenne MaHHBIX € MOMOMIbIO Tabmui u gauarpamm. CronOuartbie
' auarpaMmbl. UTeHne KpyroBbIX JuarpaMmm
6 Harnsinnas reomerpus
6.1 Tqua," npsMasi, OTpe30K, JIyd, yroj, JIOMaHas, MHOTOYTOJIbHUK,
YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3auMHoe pacronoskeHue IByX MPsSMBIX Ha IUIOCKOCTH, MapajlieIbHbIE IPSMbIE,
NEePIEeHIUKYIISPHBIE MTPSIMbIE
6.3 W3mepenue paCCTOﬂHHﬁZUMeKﬂy JBYMs TOYKaMH, OT TOYKH JI0 IPAMOM, JJIMHA
MapuipyTa Ha KBaJIpaTHOU CeTKe
6.4 W3MepeHune 1 NocTpoeHHe yIriloB ¢ IOMOILBIO TPAHCIOPTHUPA
6.5 Bunbl TpeyroapHHKOB: OCTPOYIOJIBHBIM, NIPSIMOYIOJBHBIM, TYHNOYTOJIBHBIM,
paBHOOEPEHHBIN, pABHOCTOPOHHUM
6.6 YeTplpéXxyroabHUK. [IpAMOYyroabHHUK, KBaJApaT: UCIOIb30BAHNE CBOUCTB CTOPOH,
' YIJIOB, IMaroHaaen
W300pakeHne reoMeTpuuecKkux (GUryp Ha HEITMHOBAaHHOW Oymare cC
6.7 UCIOJb30BAHUEM LIUPKYJIs, JTUHEHKU, YroJibHUKa, TpaHcrnoptupa. Iloctpoenus
Ha KJIeT4aToi Oymare
6.8 [lepumeTp MHOTOYTOJIBHHUKA
6.9 [Tonarue momanu GUrypsl, eqMHULBI U3MepeHus miomanu. [Ipubmkénnoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOH ceTke
6.10 [TpubnmxEHHOE N3MEPEHNE IITMHBI OKPY)KHOCTH, TUIOIIAIN KPyTa
6.11 Cummerpusi: IeHTpajbHasi, oceBas U 3epKajibHasd. [locTpoeHre CUMMETPHUHBIX
' ¢uryp
Harnsiiaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mapasuiesenuner,
KyO, mpu3Ma, nupamuja, KOHYC, LWIMHAp, map u chepa. M3oOpaxeHue
6.12 MPOCTPaHCTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LIMIIMHAPA U
koHyca. Cozranue Mojienell IpoCTpaHCTBEHHBIX (GUryp (13 Oymaru, IpoBOJIOKH,
TUTACTHIIMHA U APYTHX MaTepPHajIOB)
6.13 [Tonatue o6béma, enuHUIBl H3MepeHHs 00bEMa. OOBEM MPSIMOYTOIBLHOIO

napajuenenunena, Kyoa




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX
HOACHUTEJBbHASA 3AIINCKA

Anrebpa sSBISETCS OMHUM M3 OMOPHBIX KYypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMS:
OHa O0eCIeYrBaeT M3YYCHHUE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
TYMaHUTAPHOIO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl IPOIOJKEHUST 00pa30BaHUsI U B
MOBCEAHEBHON Ku3HMU. Pa3BuTue y 0OydYaromuxcsi Hay4YHBIX MPEJICTaBICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTU aireOpandyeckux aOCTpakiuii, crocode OTpakeHUs
MaTeMaTUYECKOW HAyKOW SIBIGHMM M TPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTUYECKOro MOJCIMPOBAHUSI B HAYYHOM MO3HAHUMU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI M KAYECTB MBIILJICHUSI, HEOOXOANUMBIX JIJIS
ajanTaiyy B COBpeMEHHOM Lu@poBoM oOmiectBe. M3yuenue anreOpsl obecreurBaeTt
pa3BuUTHE yMeHUsT HaO0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYIUpoOBaTh yTBepxkAcHUA. OCBOECHHE Kypca aireOpsl
oOecrieuynBaeT pPa3BUTHE JIOTMUECKOTO MBINLICHUS OOYYalOIIMXCA: OHH HUCIOJIb3YIOT
NEAYKTUBHBIE M WHAYKTHBHBIE pACCYyXJIEHUS, OO0OOIIEHHE U KOHKPETU3AIHIO,
abctparupoBanre u aHanoruto. OOyuyeHue ayireOpe MNpeanosaracT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITEIBLHON ACATEILHOCTH OOYYaIOIIMXCS, MOITOMY CaMOCTOSITEIILHOE
pelieHre 3aa4 sIBIsSeTCs peanu3alnuen 1eITeIbHOCTHOTO MPUHITUIIA 00YUYEHUS.

B cTpyktype mporpammbl yueOHOTo Kypca «Aniredpa» i OCHOBHOTO OOIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIECPKATEIHHO-METOANYECKUE JTMHUU:
«Yucna W BBIUKMCICHUS», «AJreOpandeckue  BbIpaXKEHUS», «YpaBHCHUS U
HEpPABEHCTBa», «DyHKIMW». Kaxngas u3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BHUBACTCS Ha NPOTSHKEHUHU TPEX JIET M3YyUYEHUs Kypca, B3aUMOJCUCTBYS C IPYTUMHU
ero JuHUSAMU. B Xome wu3ydeHuss ydeOHOTO Kypca OOydYaromMMCS MPUXOJUTCS
JIOTUYECKU PACCYXK/IATh, UCMOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsA3M C
ATUM B MpOrpamMMy yueOHOTo Kypca «Anredpa» BKIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPECTAaBICHHBIE BO BCEX OCHOBHBIX pa3lieflax MaTEeMaTHYeCKOro oOpa3oBaHUS U
CIIOCOOCTBYIOIITHE OBJIAJICHUIO O0yJaroIMMuUCs OCHOB YHUBEPCAILHOTO
MaTeMaTu4yeckoro si3bika. CoaepikaTebHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO
Kypca «Anredpay sBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue muHUM «Hucna U BBIYMCIIEHUS CIIYKUAT OCHOBOM JJISI TAJIbHEUIIIETO
W3YYEHUs] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJL30BAThCS aNTOPUTMaMHU, a TakkKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIsi TOBCEIHEBHOW >KH3HHU.
Pa3BuTue MOHATHS O 4YKCIE HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs CBSA3AHO C



paIMOHAIBHBIMUA W WUPPAMOHATLHBIMU YHCIIaMHA, (OPMUPOBAHUEM TPEACTABICHUNA O
JEHCTBUTEITLHOM YHWCJIE. 3aBEpIICHHE OCBOSHUS YHCIOBOM JMHUM OTHECEHO K
cpenHeMy o0IeMy 00pa3oBaHUIO.

Conepkanue IByX anreOpanyecKux JIMHUN — «AJTreOpandecKue BBIPAKCHUS» U
«YpaBHEHUs] U HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYyYAIOITUXCS
MaTEMaTUYeCKOrO armapara, HEOoOXOIMMOTO Il pEeIIeHWs 3a7ad MaTeMAaTHKH,
CMEXHBIX TPEIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUsl Yy4eOHBIH Marepuajg TPYIIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpaKeHUU. Auredpa JEMOHCTPUPYET 3HAUCHHE MAaTeMAaTHMKM KakK s3bIKa s
MIOCTPOCHHUSI MAaTeMaTHYECKUX MOJCJICH, OMHMCaHUs MPOIECCOB U SBJICHUN PeaJbHOIO
mupa. B 3amaum oOyueHus anreOpe BXOMAT TaKKe HallbHEHIIEe pPa3BUTHE
QITOPUTMHYECKOTO MBINIJICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JUIsI OCBOCHHS Kypca
HH(pOpPMATHKHU, U OBJIAJICHUE HaBbIKAMH JICTYKTUBHBIX paccyxacHui. IIpeobpazoanue
CUMBOJIBHBIX (OPM  CIIOCOOCTBYET pa3BUTHUIO BOOOpa)KeHUSs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanue (PyHKIHMOHABHO-rpadUueCKON JIMHUM HalleJICHO Ha IMOJy4YeHHE
oOyyJaromuMucs 3HaHUKU O (QYHKIMSAX KaK BaKHEUIIEW mMaTeMaTHUueCKOW MOJACNIH st
ONMCAHMSI W HCCIEAOBAHUS Pa3HOOOPa3HBIX TMPOIECCOB U SIBICHUN B MpPUPOJE U
oOmectBe. M3ydenne marepuana crocoOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCA YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTeMaTUKHU B PA3BUTUH IIUBUIM3ALNH U KYJIbTYPHI.

CornacHo yuyeOHOMY MmiaHy B 7-9 Kilaccax u3ydaercs yueOHbIN Kypc « Anredpay,
KOTOPBIN BKJIIOYACT CJEAYIONIME OCHOBHBIE pasfensl cojepxkanus: «Yucina u
BBEIYHCIICHUSY, «ANTeOpandecKkue BBIpAKEHUS», «YPaBHEHUS W HEPaBECHCTBAY,
«DYyHKIIUN.

ITo xypcy «Anre6pa» m00aBIICHBI TEMBI, UMEIOIIHE MTPOOJIEMY [0 UTOTaM aHaJlu3a
BIIP u noaroroku k OI'D.

Ha usydenne yuebHOTO Kypca «Anredpa» orBoautcst 306 + 68 wacos: B 7 kitacce
— 102 + 17 gacoB (3,5 yaca B Henemo), B 8 kimacce — 102 + 17 gacos (3,5 vaca B
Hememo), B 9 kmacce — 102 + 34 waca (4 waca B HEACHIO).



COIAEPKAHHUE

7 KIIACC
IToBTOpenue kypca «Maremartuka» 3a 6 Kiacc

CooTHOILIEHWE TOYKM Ha KOOPAMHATHOW MPSAMON C COOTBETCTBYIOLIUM €M
YHUCJIOM M U300paKE€HUE YKCIia TOUKaMU Ha KOOPAUHATHOM NMPSIMOi, HaXO0XKACHHUE
MOAYJS YHCIA.

Haxos1eHrne Hen3BECTHOrO KOMIIOHEHTA PABEHCTBA.

Pemenne 3amad, conep)kallpe 3aBHCUMOCTH, CBS3BIBAOIIME BEJINYUHBIL:
CKOPOCTB, BpeMs, paccTosiHUeE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
POU3BOAUTENILHOCTh, BpeMsi, 00BEM pabOThl, HCIOJB3YsSd apUPMETHUECKHE
NEUCTBHUS, OLEHKY, IPUKUIKY.

BelltonHeHne, codyeTaHWe YCTHBIX W IUMCBMEHHBIX IIPUEMOB, Ha
apu(pMeTHYecKue JCUCTBUS C  HATypAJIbHBIMU W LEJIbIMU  YHCIAMH,
OOBIKHOBEHHBIMM M JECATUYHBIMM  JpOOSMH,  TOJIOKHUTEIbHBIMA U
OTpULATEIbHBIMU YHCIAMHU.

Boruncnenue miomanan GUryp, COCTaBIeHHbIX U3 MPSIMOYTOJIbHUKOB.

Pemath MHOTOLIaroBble TEKCTOBBIE 3a/1a4l apU(PMETUIECKIM CIIOCOOOM.

Yuca 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOM (OPMBI 3aIUCU
npobeit k apyroil. IloHsATue pauMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  pPALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMoOHaNBHBIMU YKciIaMu. PemreHne 3aad U3 peanbHOW NPAKTUKKA HA YacTH, HA
JpoOu.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeIeeHUs], 3aUCh 0oNbpIIMX yucesn. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 3a/laui Ha
MPOLIEHTHI, pEHIEHUE 33]1a4 U3 PEATbHON MPAKTUKU.

[IpumMeHeHne MNpU3HAKOB JIETUMOCTH, PAa3jOKE€HHE Ha  MHOXHUTENIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae TmpsimMas U oOparHas
IPONOPILIMOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlOIyCTUMBIE
3HAYEHUA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEJCHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJO0HBIX ClIaraeMblX.

CBolicTBa CTENEHH C HATYPaJbHBIM MOKA3aTEJIEM.



OpHounensl © MHOrouaeHsl. CteneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMyIsbl COKpPAIIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaapar pasHocTu. Popmysia pa3sHOCTH KBaAparoB. Pazmoxenue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, IpaBWia NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHeWHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUH. CocCTaBlIeHUE YpABHEHUH IIO
YCIJIOBHIO 3aJja4M. PelieHne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHMIA.

JluneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C ABYyMs INEPEMEHHBbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. IlpuMepsl pemieHus: TEKCTOBBIX 3aJad C HMOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npssMoil. YncCIIOBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIIaMHU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @yHknuu. ['padux
¢ynkuuu. CoiicTBa pyHkumii. JInnelinas pynkuus, e€ rpaduk. ['padux GyHkumn
y = |X|. I'padmyeckoe perieHue JTUHEHHBIX YPaBHEHHH M CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KVIACC

IHoBTOpeHne Kypca «Auaredpa» 3a 7 kiacc

BrimonHenne,  coyeTaHMe  YCTHBIX M NHUCBMEHHBIX  IMPHUEMOB,

apupMeTnYecKre AEHCTBUS C PAlIMOHATbHBIMU YHCIIAMHU.

Pemienne NMHENHBIX YPABHEHUS C OAHON IEPEMEHHOM.

Pemenne cucrem nByX JIMHEWHBIX YPAaBHEHUMN C IBYMs IEPEMEHHBIMHU, B
TOM 4YHcIie TpaduueckH.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33/1a4, CBS3aHHBIX C OTHOLLIEHUEM
BEJINYVH, MPONOPLHOHAIBHOCTBIO BEJIMYHH, IPOLUEHTAMU; HHTEPIIPETUPOBAHUE
pe3yJIbTaTOB PELICHHMS 3a/1a4 C yY€TOM OrPAHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB .

[IpuMeHEHNE TPU3HAKOB JIEIMMOCTH, PA3JI0KEHUE HA MHOKHUTENH
HaTypaJbHBIX YUCET.

YucJia 1 BLIYUCJICHUSA



KBanmpatueiii kopenb u3 uucia. [loHstue 00 uUpPpaMOHATIBLHOM YHUCIIE.
Jecsatuunble TpUOIMKEHUST UppalMOHAIbHBIX yncea. CBoicTBa apudMeTHuecKux
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LEIbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKCh YHCTA.

AJiredpanyeckue BbIpaKeHUs

KBagpaTHbpii = TpEXwieH, pas3loKEHUE KBAJAPATHOIO  TpEXWwieHa Ha
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JEJICHHE airedpandeckux JapoOeit.
PanronanbsHbie BhIpaXXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJpaTHOrO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uaTEpHpeTalivsd YpaBHEHUN C IBYMs NEPEMEHHBIMU U CUCTEM
JMHENHBIX YpPaBHEHUN C JByMs II€peMEHHbIMU. IIpumepsl pelieHus cHucTeM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeNeHuss U MHOXKECTBO 3HAYCHUMH
dbynkuun. CriocoOb! 3a1aHnus PyHKITUH.

I'padux dbynkuuu. Yrenne cpoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB (YHKLIHMA, OTPaXKaIOIIMUX pPeabHbIE MPOLECCHI.

@DyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI0 MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Pyukmun Y = X%, y = X°, y = VX, y=|x|. I'padudeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KUIIACC
IHoBTOpenne kypca «Aaredpa» 3a 8 kiacc
OmnpeneneHve 3HaYeHUS (DYHKIIMU MO 3HAYEHHUIO apryMeHTa, OIpejelieHue
CBOMCTBa (DYHKIIMH TI0 €€ TpaduKy.
BhINOMHATE TOXKAECTBEHHBIE MPe00pa30BaHusl pallMOHAIBHBIX BBIPAXKECHUH.
Pemenne nuHeNHbIX, KBaAPaTHbIX YPaBHEHUU U PALlMOHAIBHOIO YPABHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMHU.



[Tepexon oT cnoBecHOU (OPMYIHPOBKH 3aladyud K ee€ ainreOpandeckoit
MOJENM C TOMOIIBI0 COCTABJIEHUS YPABHEHUS WIM CUCTEMBbl YPABHEHHI,
WHTEPIIPETALNs B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

BeinonHenue npeoOpa3oBaHUN  BBIPAKEHUH, COJEp)KalIMX KBaJpaTHBIC
KOPHH, MCIIOJIb3Ysl CBOMCTBA KOPHEH.

Yucsia ¥ BIYMCICHUSA

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHbIE 1poOU. MHOXKECTBO NEHCTBUTENBHBIX YNCEN, IEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JAeCATUYHbIE JapoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnxkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBaapatHoe ypaBHeHHE. PenieHue ypaBHEHMM, CBOASIINUXCSA K KBaJAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHON. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynkuus, €€ rpadux u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu pyuxmmit: y = kx, y = kx + b, y = k/x, y =x°, y =X, y = x| , u ux
CBONCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[ToHsiTHE YMCITOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIEH0BATEIbHOCTH
peKkyppeHTHO (popMyoit u popmysiol N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro 4djieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON W TEOMETPUYECKOW IMPOTPECCHit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NIPOrpaMMbl y4eOHOro Kypca
«Maremartuka XapakTepu3yroTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M  HAacTOSIIEMY POCCHICKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBIEHUH, MPOIEAYp IpakIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKHM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YyaCTHE€ B PEIIEHUU MPAKTUYECKUX 3a1ady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
NESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIYAIbHON TPAEKTOPUM 00Opa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHUIO BHUJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTAlMuEe B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MIPUPOJIBI U
oOlecTBa, MOHMMAaHHWEM MaTeMaTHYeCKOM Haykd Kak cdepbl 4YelIoBeuYeCKOn
JEeSITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINM,
OBJIaJICHUEM SI3IKOM MAaTeMaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOM
JIeSITEIbHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTHAbIXa, peryisapHas (Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pPEeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMEN Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW ISl PEIICHUS 3a/1au
B 00JIaCTH COXPAHHOCTH OKPYXKaIIeH cpeapl, IIaHUPOBAHUS TIOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TOCJEACTBUM ISl OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTeH UX PelICHHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeasbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JICSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBHS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHATUN, OTHOIICHWNA MEXIy MOHSATHSIMHU, (DOpMyIUpOBaThH
OTIpEJICICHUS] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS HJsi OOOOIICHHWS W CpaBHEHHS, KPUTEPUHU
IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®  NPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
NpOTUBOpEYHsl B (aKkTax, [aHHBIX, HAONIONECHUSX U YTBEPKICHHSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpAMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaud (CpaBHUBATHh HECKOJIBKO
BApUAHTOB peEUICHUs, BBIOMpaTh HauOoJiee TMOAXOMAIUA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh BOIMPOCH], (UKCHPYIOIIME NPOTUBOpeYre, MpodiemMy,
CaMOCTOATENIFHO YCTAaHABIMBaTh KMCKOMOE M JIaHHOE, (HPOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

NPOBOJAUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMHGPOPMAIIMU, aHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uHGOPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABIICHHUS,



BbIOUpaTh (GoOpMy TpelICTaBiICHHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JAMarpaMMaMd, WHOM Tpadukod U ux
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSIM, NPEAJI0KEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO TOUYKY 3PEHMSI
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY pPELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
peuIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHapyXMBaTh pa3iIMuM€ U CXOJACTBO MO3MIIMN, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEIBLHO BEIOMPATH (hOpMAT BBICTYILJICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEHN ayAUTOPUH;

IIOHUMATh U UCIIOJIB30BATh PEUMYIIECTBA KOMAaHIHON U WHAUBUyaJIbHOU
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh MPOLECC U Pe3yibTaT padOThl, 0000IIAaTh MHEHUSI HECKOIBKUX
JIIOICH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMPOBaTb CBOW JEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTABJISIThH IJIAH, AITOPUTM pEIICHUs 3a7adyu (WM €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca U pe3ybTaTa
pelieHrs MaTeMaTUIeCKOoM 3a1auu;



e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPY PELICHUY 3aa4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTH HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH NOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JTOCTHKEHUS WIM HE JOCTHIKEHUS LIEJH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoImonHATh, codyeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apuMeTHUEeCKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3HauYeHUsI YUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COACPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OoT 0AHON (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeodpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINONHATE IPUKUAKY U OLIEHKY PE3yJIbTaTa BIUUCICHUN, OLIEHKY 3HAUEHUU
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHsAT,  NpPU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMUMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHHs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsITh  TpeoOpa3oBaHUsS  IE€JIOTO  BBIP@KEHUS B MHOTOYJICH
MPUBECHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINONHATE YyMHOKEHHE OJIHOWIEHa HA MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a7ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHBIMU TIOKa3aTEISIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemars JIMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSA IpaBUiIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMmy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOJIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOIIMXCS PEIICHHEM JUHEHHOIo
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JBYMsI TNEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUSL.

PemaTe cucteMbl IByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN 1O YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJbl, 3aAlMCHIBATh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduky TMHENHBIX QyHKUKUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKAaTh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

Hcnonp30BaTh HaydaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxkaTh JIEUCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJpaTHbIe KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpyMEHATh TOHATHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTEIIEHH C LIETBIM MOKa3aTeIeM.

BBINMONMHATH TOXIAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOXKUTEIU.

[TpumensTh npeodpa3oBaHus BRIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUECKUX MpeACTaBIeHUI (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPABHECHUSI WM CHUCTEMBl YPaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNATh CBOWCTBa (PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:



y = kix, y = x4y =x%y=|x,y = VX, OlHCBIBATH CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiicss TOJYYHT CIEIYIOIIHE
MpPEIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIC U UPPAllMOHATIBHBIE YHCIIA.

BoinonHATh  apupMeTHYECKUe JEUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE H TMChbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalioHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YMCIIOBBIX BBIPAKCHUI.

OkpyrasiTh JEWCTBUTENbHBIE YHCIA, BBINONHITh MPUKUIKY peE3yibTaTa
BBIYUCJICHUW, OLIEHKY YMCIIOBBIX BBIPAKCHUI.

YpaBHeHNS U HEPABEHCTBA

Pemiath NuUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHANILHBIC YPaBHECHHUS.

Pemiath cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pelIeHNE HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMCHIBATh PEUIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIMYHBIX 33]1a4.

DyHKUIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. [loKa3pIiBaThb CXEMaTHYECKU

pachosoKeHue Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GyHKImA Buga: y = KX, Yy
=kx+b y=kix,y=ax* +bx +c, y=xy=1xy = x|, B 3aBucumoctu ot
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U M300pakaTh CXEMATHYECKU TpaPUKUA KBAIPATUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



Pacno3naBaTth kBagpaTuuHyo QYHKIUIO 110 (HopMylie, TPUBOIUTH TIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbIMONMHATE  BBIUMCIACHHUS C HUCHONB30BaHHMEM (opMyn N-ro 4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON KU3HH (C UCIIOIBb30BAHUEM KaJbKYJIATOPA, IIU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHBIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
0 [ToBTOpEHME 32 KypC MaTeMaTUKH 5-6 17 ‘1
KJ1acca
1 Yucna u BeluMcieHus. PanronanbHbie o5 1 bubnuoreka [JOK
qucia https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
+ 2
2 AnreOpandecKkue BbIpaKEHUS 27 1+1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
1
3 ¥ PaBHEHIL i HepaBeHCTsa 20 1 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
. 2
4 Koopaunarst u rpagukcn. Qyniunn 24 1 https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
° TosToperne 1 0bobmene 0 1 https://m.edsoo0.ru/7f415b90
102 +
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 5+2=7 5

17=119



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
0 [ToBTOpEeHMeE 3a Kypc anredpsl 7 Kinacca 17 +1
bu6mmorexa [IOK
1 Uucna u Beruncnenus. KBaapatabie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaXKeHHU . 15 1 1 bubnuoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 141 1 bubnuoteka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnunorexa [JOK
6 . 13 1
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHIIHH. DCHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) 4 1
o YHKUHH. THCIOBbIE QYHKLHAH o https://m.edsoo.ru/7f417af8
10 [ToBTOpeHME U 06001IEHUE 6 2 bubmmorexa [OK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME +17=119

6+2=38



9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
0 [ToBTOpeHwue 3a Kypc anreOpsl 8 Kiiacca 17 +1 2
1 Yucna u BeuucieHus. JlelicTBUTEIbLHbBIC 9 bu6mmoteka [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka HOK
OJHOM NIEPEMEHHOU https://m.edso0o.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 1 bubnuorexa [HOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bu6mmoteka [IOK
. + 2
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1+1 https://m.edsoo.ru/7£419d08
bu6mmoteka [IOK
2
° Dy 16 1 https://m.edso00.ru/7f419d08
bu6nuoreka [IOK
1
6 YucioBbIe MOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIEHNE, CUCTEMAaTU3AIUS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso00.ru/7f419d08
8 IToaroroska xk OI'D 17 3
102 + 34=
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 6+2+3=11 8

136



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 BeimonuATe,  couetas  yCTHbIE W NHCbMEHHBIE  MPUEMBIL,
' apupMeTHIECKHe JEHCTBUS C pallHOHATILHBIMHU YUCIAMH
HaxoauTe ~ 3HaUeHWs  YHUCIOBBIX  BBIPAXKECHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIp)XEHUH, COJIepKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOoOH
[lepexoautp OT omHON (GOpMBI 3amucu  YHCeNl K APYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
14 CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OKpyriarh uyncna
BbINOMHAT, MPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUH, OLEHKY
1.6 3HAUYEHUN YHMCIOBBIX BBIpAXKCHHH. BBIMONHATH JAEWCTBUA €O
CTETICHSIMH C HAaTypaJIbHBIMH MOKA3aTeISIMH
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jokKEeHHe Ha MHOXUTENIN
' HaTypaJbHbBIX YHCEI
Pemrate  mpakTHUKO-OpMEHTHPOBAHHBIC  3a/a4yd,  CBSI3aHHBIE  C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYHH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh PE3yAbTATHl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BEIpaKeHHUs
51 Hcnonb3oBartek  anreOpandyeckyrd TEPMHUHOJOTMIO M CHUMBOJIHUKY,
' MIPUMEHSATH €€ B IPoLlecce OCBOSHHsI yueOHOT0 MaTepuana
29 Haxomute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TP  3aJaHHBIX
' 3HAYEHHUSX NTePEMEHHBIX
53 BeimonHATE TpeoOpa3oBaHMsl EJNOTO BBIPAKEHHS B MHOTOUWICH
' MIPUBEJICHUEM TIOJJ00HBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJICHAa HA MHOTOYJIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaapaTra CyMMBI M KBajJpara
pa3HOCTH
2.5 Ocy1iecTBIATh pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO




BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHTEJS, TPYNITUPOBKU CIaracMbIx,
pUMEHEHUsI (POPMYJT COKPAIIEHHOTO YMHOKEHNUS

[TpumensTh MpeoOpa3oBaHKsi MHOTOYICHOB ISl PELICHUS PAa3IMYHbBIX

26 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEabHON NPAKTUKU
57 Hcnonb30BaTh CBONCTBA CTEMEHEW C HATypalbHBIMU IOKa3aTEIsIMU
' JUIs IpeoOpa3oBaHUsI BbIPAKEHU N
3 YpaBHEHUS U HEpAaBEHCTBA
Pemate nuHEHbIE ypaBHEHUS C OJHOM TNEPEMEHHOW, NPUMEHSS
3.1 IpaBWiIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PAaBHOCHIBHOMY EMY.
[IpoBepsTh, SBISIETCA JIU YUCIIO KOPHEM YpaBHEHUS
39 [IpumensTp rpaduueckue METOAbl TPU PELICHUU JIMHEHHBIX
' yYpaBHEHUH U UX CUCTEM
33 [TonGupath npuMephl Tap YUCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CTtpouTth B KOOpAMHATHOHN TIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 JIBYMSI TEPEMEHHBIMH; MOJB3YSICh TPaQUKOM, MPHUBOAHUTH MPHUMEPHI
pelIeHns] ypaBHEHUS
35 Pemats cuctemsl ABYX JTMHEHHBIX YPaBHEHHH C IBYMs IePEMEHHBIMH,
' B TOM 4uCIIe rpaduyecKku
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH 0 YCIOBUIO 33/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TOJY4YCHHbBIN pe3ysbTar
4 Koopaunats! u rpaduku. @yHkuu
N300paxaTh Ha KOOPAMHATHOW MNPSAMOM TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, WHTEpPBAJbl, 3allMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNre0panvyeckoM s3bIKe
42 OTrmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM
' KOOpAMHATAM
43 Crpouts rpaduxu nuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIHN Y
' = [x|
OnuceiBaTh C MOMOIBIO (YHKIMH H3BECTHBIE 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAacCTOSIHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00bEM padOThI
4.5 HaxoauTe 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUs U aHaJIM3a
4.6 nHpopMalnuy, U3BIEKaTh W HUHTEPIPETUPOBaTh HH(OpPMALMIO U3
rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM




MPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna v BEIYUCICHUS
Hcnons3oBaTh HayaJIbHBIC MpEeICTaBICHUS o MHOKECTBE
11 JIEACTBUTEIBbHBIX YHUCEN ISl CPAaBHEHMUS, OKPYIJICHUS W BBIYMCIICHUH,
' n3o0pakaTh JICUCTBUTEIIbHBIC YHCIIA TOYKaMHU Ha KOOPJIWHATHOMN
MpSAMOit
[IpuMeHaTh TOHATHE  apU(PMETHYECKOTO  KBaJIpaTHOTO  KOPHS,
12 HaxOJWUTh KBaJIpaTHbIC KOPHH, HCIIOJB3YS IPH HEOOXOIUMOCTH
' KaJIBKYJIATOP, BBITOIHATH IPEOOPa30BaHUs BBIPAKCHHUH, COJEPIKAIINX
KBaJIpaTHbIC KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHE
13 Hcnonp30BaTh 3amucH  OONBIIMX M MAajbIX YHCEI C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 AnreOpanyeckue BoIpaKeHUs
[IpuMeHATh TOHATHE CTENEHW C IEJIbIM I0Ka3aTeJIeM, BBIMOJIHSITh
2.1 npeoOpa3oBaHKs BBIPAKCHUM, COJACPIXKAIIMX CTEIEHH C IEJIbIM
nokasaTelieM
BreinmonHATe  TOXAECTBEHHBIE  MPeoOpa3oBaHMs  PalMOHAIBHBIX
2.2 BBIPQKCHHII HA OCHOBE MpPaBUJ JACHUCTBHM HAJ MHOTOYICHAMH U
anreOpanvYecKuMu Ipo0sIMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIU
24 [IpuMeHsaTh MpeoOpa3oBaHUs BBIPAKECHUW ISl PEIICHUS DPa3TMYHBIX
' 3a7a4 U3 MaTeMaTUKHU, CMEKHBIX MPEIMETOB, U3 PEalbHON MPAKTUKHU
3 VYpaBHeHUS 1 HEpaBEHCTBA
Pemate nuHelHBIE, KBagpaTHble YpPaBHEHHS U PalMOHAJIbHbIE
3.1 YpaBHEHUsI, CBOASIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JABYMs
TepeMeHHbIMHU
[IpoBoauTh mpocCTEWIlINE HCCIEIOBAHUA YpPAaBHEHUI U  CHUCTEM
3.9 ypaBHEHHWH, B TOM 4YHCJIE€ C TPUMEHEHHEM rpaduuecKux
' Mpe/CcTaBlIeHU (ycTaHAaBIUBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa
yYpaBHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIpouee)
[lepexoauts OT cnoBecHOM  (QOpPMYNTHpPOBKM  3amadyud K  e€
33 anreOpanveckoil MOJIEIH C TMOMOIIBIO COCTABIICHUS ypaBHEHUS WU
' CUCTEMbl  ypaBHEHUMN, MHTEpPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M MOJYYEHHBIN pe3yabTaT
[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH,
34 peuiaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI,
' naBaTh  rpaduuecKkyr0  WUIIOCTPAlMI0O  MHOXECTBA  PEIIeHUM
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIUA
4.1 [lonnmath ¥ WCMONB30BaTh (YHKIIMOHATIBHBIC TOHITHS M S3BIK




(TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHHsI), OMPEACNATh 3HAUCHUE
(GYHKIMK IO 3HAYCHHWIO apTyMEHTA, OMpPEIEIsTh CBOWCTBA (PYHKIIUU
1o e€ rpaduky

Crtpouts rpaduku I€MEHTAapHBIX (QYHKIUH BUIA:
y =k/x,y =KIX, y =X% ¥y = X3, ¥ = |X|, OIUCHIBaTh CBOMCTBA YMCIIOBOI

4.2
byHKIMH 110 €€ TpaduKy
9 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 Yucna ¥ BBIYUCIICHUS
11 CpaBHuBaTh M YHOPSAOYMBATH PALMOHAIBHBIE U HppallMOHAIbHbIE
' qucia
Beimonuate apudmernyeckue AEHCTBUS C pallMOHAIBHBIMU YHCIAMH,
1.2 coueTasl yCTHbIE M IMCBbMEHHBIE IIPUEMBI, BBIIOJIHATH BBIYMCIICHUS C
HMPPALMOHAIIBHBIMU YU CJIAMU
13 HaxonuTe 3HaueHus CTENEHEH C LENbIMHM II0Ka3aTeas MU U KOPHEH,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OxpyrisiTh 1€HCTBUTENbHbBIE YHCIIA, BBIOIHITh NPUKUJIIKY PE3yJIbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHMSI U HEPABEHCTBA
51 Pemarp nuHelHblEe W KBajpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJSIIMECS K HUM, NTpocTeiiue TpoOHO-paliioHaIbHbIE YPAaBHEHUS
Pemrate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU
2.2 U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SBIIECTCS
JINHENHBIM
Pemate TekcTOBBIE 3a7a4M anredpanvyeckuM CIocoOOM C TMOMOIIBIO
2.3 COCTABJICHMS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs
MIepEMEHHBIMU
[IpoBoauTh mpoOCTEHIINE WCCIENOBAaHUA YpPAaBHEHUH U  CHUCTEM
54 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
MIPEICTaBICHUH (HallpuMep, yCTaHABIMBATh, UMEET JIM YPABHEHHUE UIIU
CUCTE€Ma ypaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPaBEHCTB HA YMCIOBOM MPSIMOIi, 3alMChIBaTh
pelIeHne ¢ IOMOIIBI0 CUMBOJIOB
26 Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBaTh PCUICHUC C
IIOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacno3naBatb GbyHKIIIN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIONIOKEHHE HAa KOOPAMHATHOHN TIOCKOCTH IpapuKOB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHMA

3.2

3.3

3.4

[loka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha KOOPIMHATHOM
IJIOCKOCTH TpadukoB QyHKIMiA BUaa Y = VX, Y = [X| U ommchIBaTh
CBOMCTBa (PyHKITHIA

Crpoutb M H300paxkaTb CXEMaTHYECKH TIpadUKu KBaJpaTHUYHBIX
(GyHKLIMH, ONUCBHIBaTH CBOWCTBA KBAaJpPAaTHUHBIX (YHKUMHA IO HX
rpaduxam
Pacnio3HaBath KBaJpaTuuHyro (yHKIHIO 1O Qopmylse, NPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW KU3HH, (DU3MKH,
reOMeTpHH

4.1

4.2

ApudmeTrdeckas 1 TCOMETPUYECKAs IPOTPECCUI
Pacrnio3HaBaTh apu()METHYECKYIO U T€OMETPHUCCKYIO MTPOTPECCUU TIPH
pa3HBIX crioco0ax 3agaHust

BbInONMHATE BBIYMCIEHUS C HCMOJIb30BaHHEM GOpMyl N-TO 4YieHa
apuMeTUYeCcKol U reoOMeTPUUECKON MPOTrpeccHii, CyMMbI MEPBHIX N
YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOMN
IIOCKOCTH

4.4

Pemarp 3amaun, cBs3aHHBIE C YHCIOBBIMU IIOCIIEI0BATENIBHOCTIIMU, B
TOM 4HCI€ 3aJadyd U3 pPEaJbHOW JKM3HM (C HCIOJIB30BaHUEM
KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BBIYUCIEHUS
Jpobu OOBIKHOBEHHbIE W JIECATHYHBIE, MEPEeX0] OT OJHOM (OpMBI 3alUCU
11 npobeit k apyroii. [loHsTHE panuOHATBLHOTO YHUCHA, 3aIlMCh, CPAaBHEHHUE,
YIOPSAI0YMBAHUE PAIIMOHAIBHBIX YHCEIT
12 Apudmernueckue IEMCTBUS ¢ pallMOHAIBHBIMU YnciIaMu. Pemenue 3amgay u3
' peasibHOI MPAaKTUKU HA YaCTH, HAa JPOoOU
13 Crenenb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHue, mpeoOpa3oBaHue
' BBIPQ)KEHUI1 Ha OCHOBE OTIPEICIICHNS, 3aUCh OOJIBIINX YUCEI
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE APOoOU U JIpoOU B BUIE MPOILICHTOB.
' Tpu OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 3a]a4 U3 PEAIbHON PAKTUKHU
15 IIpuMeHeHHEe TNPU3HAKOB  JACIMMOCTH, PA3JIOKEHHE HAa  MHOXUTEIH
' HaTypaJIbHBIX YHCEN
16 PeanbHble  3aBucMMOCTH, B TOM 4ucie mOpsMas M oOpaTHas
' POMOPIUOHATBHOCTH
2 Anrebpanyeckue BhIpaXKeHUs
21 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C NIEPEMEHHON. JlomycTuMBbIe
' 3HAYEHHS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXJY BEIUYMHAMU B BHIE (DOPMYIIBL
' Brluucinenus no Gpopmyiam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXXIECTBEHHO  DPAaBHBIC
' BBIPOKCHHS
2.4 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM
25 OpnnHowieHbl U MHOrousneHsl. CreneHb MHorowieHa. Cllo)KeHHE, BBIUMTAHUE,
' YMHOXXEHHE MHOTOYJIEHOB
26 @OopMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBapaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOUJIEHOB HA MHOKUTENIN
3 YpaBHeHUS
31 VYpaBHEHHE, KOPEHb ypanHeHI/Iﬂ, npaBuUja IpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCHJIBHOCTb YPAaBHEHUN
3. JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YUCIO KOPHEW JIMHEWMHOIO
' ypaBHEHUS, PEUICHNE TMHEUHBIX YpaBHCHUN
33 CocraBiieHHE ypaBHEHHUI IO YCJIOBHUIO 3a/laud. PelleHne TEKCTOBBIX 3a1ay C
' [IOMOIILIO YPaBHEHUH
3.4 JluneliHoe ypaBHEHUE C IBYMsl IEPEMEHHBIMH U €ro rpaduk
35 Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMHU. Pemenue

CUCTEM YpaBHEHHI criocoOOM MoJCTaHOBKH. [IpuMepsl pemieHus: TeKCTOBBIX




3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU

4 Koopaunats! u rpadpuku. yHKIMN
4.1 Koopaunara To4ku Ha npsiMOi
42 YucioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOUYKAMHU KOOPAUHATHOU
' pSIMOit
43 [TpsamoyronbHas cuctema koopauHatr, ocu OX u Oy. Abcuucca u opauHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3anaHHBIX (GopMmynamMu. UTeHune rpaduKoB peaabHBIX
' 3aBHCHMOCTEH
4.5 [Tonsitue hynkuuu. I'paduk Gynkiuu. CpoiicTBa GyHKIUH
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk GyHKINN Y = [X|
4.7 ['paduueckoe pemieHue JIMHEHHBIX YPaBHEHWH U CHUCTEM JIMHEHHBIX
' ypaBHEHHI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BIYUCICHUS
11 KBagpatHblii kopeHb u3 uucna. lloHsaTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HX NPUMEHEHHE K
1.2 peoOpPa30BaHUIO YHCIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. J[eficCTBUTENbHbIC
qrcia
1.3 CreneHs ¢ 1e7bIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAS 3allUCh YUCa
2 Anrebpanueckue BbIpaXeHUs
2.1 KBangpatHsiii TpEXuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxxeHue, BRIYUTaHUE, YMHOXKEHUE, ACIICHUE anreOpandecKkux apooei
24 ParnmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHeHUS 1 HEpaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIINXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPABHEHHS
I'paduueckas uHTEpHpETaNnsT YpaBHEHUH C ABYMSI IEPEMEHHBIMH U CHUCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl peleHus cucrtemMm
HEJIMHEHHBIX YPaBHEHUH C IByMS NEpEeMEHHBIMU
35 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA




3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 DOyHKIUA
41 [Monatue ¢ynkuun. OOnacTe ONpeAeNeHUs © MHOXKECTBO 3HAYCHUM
' ¢dyskimu. CrocoObl 3a1auus HYHKIUIA
4.2 I'paduk pynkmuu. Urenue cBoicTB HyHKIMM 110 €€ Tpaduxy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
44 OYHKIMM, OINHUCHIBAIOIIME TNPAMYI0O M OOpaTHyl0 NpPONOPIUOHATILHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHkuu y =x%, y = X?
4.6 Oynkun y = [x, y = |x|
4.7 I'pacduueckoe pemieHne ypaBHEHUN U CUCTEM YpaBHEHHI
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BbIYUCICHUS
11 PamonanpHble uMcna, UppalUoOHANbHBIE YHCNA, KOHEYHbIE M OECKOHEYHBIC
' JIECATHYHBIE IPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IeHCTBUTENbHbIE YUCTIA KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JIeMCTBUTENBHBIX YUCEN U KOOPAMHATHON NpsiMoil. CpaBHEHHE eMCTBUTENBHBIX
qucen
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubamxenus, oueHku. Pasmepbl 00BEKTOB OKPYXkarOIIEro MUpa,
14 JUTMTENIEHOCTh TIPOIECCOB B OKpyXkaromeM wmupe. [IpubmmxénHoe 3HadeHUe
' BEJIMYMHBI, TOYHOCTH npuOmmkerns. Okpyrienue uncen. [Ipuknuaka u omeHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 YpaBHEHUsI C OJHOM TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAILUXCS K TUHEUHBIM
2.3 KBanparnoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaPaTHBIM
24 buxBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpETbed W
' YETBEPTOU CTETIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenune npoOGHO-paIlMOHAIBHBIX YpaBHEHHH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 Tpauk




2.8

Pewienne cucreM IByX JIMHEWHBIX YPABHEHUHN C JBYMS IIEPEMEHHBIMU

Pemienue cucrtem AByX ypaBHEHHU, OJJHO W3 KOTOPBIX JIMHEHHOE, a ApPYyroe —

2.9 .
BTOPOM CTETIEHU

2.10 I'padpuaeckast mHTEpIpETALIHMS CHCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMH

211 Pemenne TeKCTOBBIX 33a/1a4 aNreOpandeckKuM criocooom

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMI

2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHON MTEPEMEHHOM

2.15 KBanpaTHbie HEpaBeHCTBa

516 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' HIEPEMEHHBIMU
3 OyHKIUU

31 Ksanparnunas ¢ynxous, e€ rpaduk um cBoiictBa. [lapabona, KOOpIMHATHI
' BEPIINHBI TapaboJIbl, 0OCh CAHMMETPUH TapadoIIbI

3.2 I'padukn Gyuxumii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynkwmii y=K/X, y = X° u ux cBoicTBa

3.4 ['paduku pyHKIMH , 1 UX CBOWCTBA
4 UYmcnoBbie MOCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX MOCIIEN0BATEIbHOCTEH. 3a1anue
' MOCIIE0BATEIBbHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii N-To ujaeHa

4.9 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHUECKOH
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. @PopMmynabsl N-ro0  WIEHa T'€OMETPUYECKON
' MIPOTPECCHH, CYMMEI TIEPBBIX N YICHOB

44 N300pakeHre 4YieHOB apu(METHUECKOW U TeOMEeTpUYecKoil mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JINHEHHBINA U 3KCITOHEHIIMAIbHBINA POCT

4.5 Crno’xHbIe MPOLIEHTHI




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWMH M3 OCHOBHBIX PAa3JelOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCI Ha  JIOTHYECKYIO,
JIOKa3aTelIbHYI0 JIMHUIO. [IeHHOCTh M3ydeHHUs TeOMETPUM Ha YPOBHE OCHOBHOIO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHHs «OT HPOTUBHOIO», OTJIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLIUXCd B peadbHOW ku3HU. OOydaromuiicss TOJKEH HayuuThCs
OIPENETUTh F€OMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMmble pa3Mepbl Trapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIIMTEIbHAS JMHUSA B W3YyYEHUU I'€OMETPUHU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKMU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSA3M T€OMETPUU C JAPYTUMH Yy4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke H
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHolIeHUs», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnbiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JICibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bektops», «/[Brxkenus miuockoctuy, «lIpeodpazoBanust mogoous».

[To xypcy «I'eomerpusi» 1006aBIE€HbI TEMbI, UMEIOLINE MPOOIEMY 110 UTOTaM
aHanm3a BIIP.

Ha msyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYyroJibHUK. [TapannenbHOCTh U MEPIEHIUKYIAPHOCTD NPSIMBbIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LMPKYJIS WU JIMHEWKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHUM  TpEyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroinbHUK. (CBOMCTBO MEIHWAHBI IPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH WM npsmoi. KacatenbHas U cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KIIACC
IloBTOpEeHHe 3a Kypc reoMeTpuM 3a 7 Kjace

Pewenue 3amay Ha kjaeT4aTol Oymare.

Pacro3HaBanne W3y4EHHBIX TEOMETPUUYECKHX (QUTYp, OIpPEICICHHE UX
B3aMMHOTO PACMOJIOKECHHS, N300paKeHNE TEOMETPUUECKUX (PUTYp, BBHIMOJTHEHUE
YEpPTEKEN MO YCIOBHIO 3adauu. lIpoBeleHME JOTrHYECKHX PACCYXKICHUM C
HCIMOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBouctBa. YacTHble
Clly4au MapajuieiorpaMMoOB (TIPSIMOYTOJILHUK, pOoMO, KBajpar), UX MPU3HAKU H



cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBA © NPU3HAKH.
[IpssMoyroJsibHas Tpanenus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpduueHnt mnomodus. I[IpusHaku momoOHs
TpeyrojabHUKOB. [IpumMeHeHue mogo0usl MpU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa miomajael reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAH
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne niuomaaend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema I[ludaropa. I[lpumenenune teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIJIa NPSMOYTOJIBHOI'O TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BnucanHble M LEHTpaJbHBIE YIVIBI, YTOJ MEXAY KacaTeJbHOW M XOpPIOH.
Yrnel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
YEeTBIPEXYTOJIbHUKHA. B3auMHOE pacmnoiokeHne AByX OKpykHocre. Kacanue
OKpy>kHOCTeH. OOI1I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KVIACC
IToBTOpEHMe 32 Kypc reoMeTpun 3a 8 Kiacc

Pacro3HaBaHue OCHOBHBIX BHIOB YCTHIPEXYTrOJBHUKOB, WX 3JCMCHTHI;
I10JIb30BaHNE UX CBOMCTBAMH MPH PEUICHUH M'EOMETPUUECKHX 3ajad.

[Tonb3oBanue Teopemoit [Tudaropa ist pereHuss TEOMETPUIECKUX U
IIPAKTUYECKUX 3a7a4.

[IprmeHeHne MOTYyYEHHBIX 3HAHU HA TPAKTUKE: CTPOUTh MATEMaTUUECKUE
MOJIENA JIJIS 33]1a4 PEaTbHOM )KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHUS
C IPUMEHEHHEM TI01I00MS U TPUTOHOMETPUH.

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIeCTBO. DOPMYITBI TIPUBEICHUSI.

Pemenrie TpeyroapHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Perienrie MpakTHYECKMX 3aJad C HCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodre cCOOTBETCTBEHHBIX JIIEMEHTOB.

Teopema O TPOM3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIHX, TeOpEeMa O KBaJpaTe KacaTeIbHOM.



BekTop, mnmHa  (MOIyNlb)  BEKTOpA,  COHANpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHHUKU. [[nmmHa okpyxkHOCTH. ['pamycHas w
paavaHHas Mepa yIyia, BBIUMCICHHE JJIMH AYr OKpyxHocrteu. [lnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuH GUryp (daemMeHTapHBIC
npencrasienus). [lapamnensHsiil nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA [IPOI'PAMMDBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«MareMaTuka» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, IMpPEICTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, MpOLEaAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C IPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IESTEILHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHambHOu
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U



MOCTPOEHUEM WHIUBUTYTBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUICHUM, pacCyX JACHHUM, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTallMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOM HAayKH Kak cQepbl YeI0BEHYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS ITUBHIIM3ALINU,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIINMHU HaBBIKAMU HCCIEIOBATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOTO 0JIarOnoJIyYnsi:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIECHMSI  3J0POBOr0  o0pa3a JKU3HU  (370pOBOE  IHUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAalMEN Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NIl PEUICHUs 3a7a4
B 00JIACTH COXPaHHOCTH OKPYKAIOIIEH Ccpejbl, IUIAaHUPOBAHUS TMOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaoIIel Cpeabl, OCO3HAHHEM
1J100aJIBbHOTO XapaKkTepa SKOJOTMYECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) ajanTanus K M3MEHSAINIUMCH YCJOBHUSIM COLMAJIBHON W NMPUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMyIUpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIONUHA KOHTPMEDP, KOPPEKTUPOBATH



NPUHUMAaeMble pPEIICHUsI U JACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.
METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXITy MOHATHSAMHU, (POpPMYyIHpPOBATH
OTIpENCNICHUs]  TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBI  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHWS W CPAaBHCHUS, KPHUTECPUH
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

BBISIBIISAITH ~ MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npotuBopeursi B (akTax, JAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npemiaraTb KPUTEPHUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JenaTh BBIBOJABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHHI 110 aHAJIOTHH;

paz0OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHBIE J0Ka3aTeIhCTBa
MaTeMaTH4eCcKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh HauOoJiee TMOAXOAAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOIIME NPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh KMCKOMOE M JIlaHHOE, (HPOPMUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MPOBOJUTH TIO CAMOCTOSATEIHLHO COCTAaBJICHHOMY TUIAaHY HECIIOKHBINA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOATENFHO (POpMYyIHUpPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yibTaTaM
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUM;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.



Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUHU, JTaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOUpaTh (GOpMy TpenCTaBiICHHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAWarpaMMaMd, WHOM Tpadukod U Ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPUSAM, MPEIJIOKEHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATH U (HOPMYTUPOBATH CYKICHHSI B COOTBETCTBUH C YCIOBUSIMU
U LETSIMU OOIICHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJYy PEIICHHS
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJbTarT;

B X0JI€ 0OCYXXJICHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY X IA€MON TEMBI,
npoOJieMbl, penraeMoi 3aJauu, BHICKa3bIBaTh UJICH, HAIICJICHHBIE HA MOUCK
pELIEHHUsI, COIMOCTABISITh CBOM CYXKICHHS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYXUBaTh pa3jiu4ve U CXOJCTBO IMO3UIIMMA, B
KOpPPEKTHOU popme PopMyTUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
MPEACTABIATh pe3yabTaThI peuieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, TIPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOPMAT BBHICTYTLICHUS
C Y4ETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEN ay/IuTOPUH;

MOHUMATh W UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW M WHIUBUIyaIbHON
paboThI MpU pelIeHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

MPUHUMATh 11€7Ib COBMECTHOM JEATEIbHOCTH, MIAHUPOBATh OPTraHU3aILIUI0
COBMECTHOW pPabOThl, pacnpenensTh BUIbl pPabOT, JOTOBapUBATHCA,
o0CyXIaTh MPOIIECC M Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKHUX
JIIOJICH

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padoTel (00CyxkaeHusi, OOMEeH
MHEHUSIMUA, MO3TOBBIE IITYPMbI U JAPYTHUE), BHINOIHATH CBOKO YaCTh PabOTHI
U KOODAWHHUPOBATH CBOU JCHCTBUS C JPYTUMHU 4YJIE€HAMU KOMAaH/IBI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOMIUN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOSATEIILHO COCTABJISIThH IJIaH, AITOPUTM PEIICHHs 3a1a4du (WIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOIINXCS PEeCypcoB U



COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH ¢ Y4ETOM HOBOW MH(pOpMAIUU.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIECCA U pe3ysibTara
pelIeHuss MaTeMaTUYeCKOH 3a1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUY 3aa4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH ITOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIM HE JIOCTHIXKEHUS LIEJH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHumy oOyuenuss B 7 kJjacce OOydaloOIIMHCA TONYYHUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HW3y4Y€HHBIE TE€OMETPUYECKUE (UIYpBbI, ONPEAEHsITh HUX
B3aMMHOE PaCIOJIOKEHUE, H300paXaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YepTEeKU MO YCIOBUIO 331ayd. V3MepsTh JMHEHHBIE W YIVIOBBIC BEIWYHHBI.
PemaTe 3a/1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30BaTbCAd NPHU3HAKAMM PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIB30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1ay.

[IpoBOIUTH JOTMYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIbHOIO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1aY.

Onpenensath napawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTrOr MPSIMOM.

PemaTe 3a1aun Ha KjeT4yaTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YHMCIOBbIE U OYKBEHHBIE 3HAUCHHUS
YJIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU
NIEPECEUCHUH JABYX NapaJUIENbHBIX MpPSAMBIX CeKyled. Pemars npakTtudyeckue
3aJlayu Ha HaXOXJCHHUE YTJIOB.



Brnanete NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENENsITh
OHMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPYHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHSATH 3T CBOWCTBA IIPU
pELIeHNH 3aa4.

BraneTe NOHATHEM OINHWCAHHOM OKOJIO TPEYTrOJbHUKA OKPY)XHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
MEPIIECHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Biazers noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPHEHANKYJIAPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[Tosp30BaTECSA MPOCTEMIIMMHU T€OMETPUUECKUMI HEPABEHCTBAMH, TIOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHATh, CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TpEeyrojibHUKa (LIEHTpa
Macc) B pEIICHUH 3ajau.

BiageTs noHsATHEM CpeqHEN JUMHUM TPEYTOJIBHUKA M Tparneluu, TPUMEHSIThH
MX CBOMCTBA NPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBarbCcs Teopemon
dasieca U TEOPEMOU O POMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3a]1ay.

[Tonb3oBaTbess Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeIb B MPAKTUYECKHUX
3aJlayax, CaMOCTOSITENIBHO JIENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brmagete DOHATHMSAMM CcHUHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHSTHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

BoruucnaTs (pa3iauyHbIMU CIOCOOAMM) TUIOMIAAb TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJIBHBIX ~ (puryp  (Ioyib3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHSATh MOy4eHHbIE YMEHUS B TPAKTUYECKHUX 3a/1a4ax.



Biangerp NOHATHMSAMM BIHMCAHHOTO M LEHTPAJIBHOIO YIVIA, MCIOJIB30BATH
TEOPEMBI O BIIMCAHHBIX yriax, YIJIaX MEXIy XOpJaMHU (CEeKYIIHMH) U yIie MEXIY
KacaTeJIbHOM U XOPJAOU IPU PELICHNH F'€OMETPUYECKUX 3a1a4.

BiageTe NMOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a/a4.

[IprMEHATh NONMYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH VI 3a/1a4 PEATBHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM MOJ00UsS W TPUTOHOMETpUHU (TOJB3YsCh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ OMOIIBIO KaIbKYJIATOPA) AJIUHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs GpopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXAECTBOM JUIA HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMpPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMsl  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH JJIMHBI W HAXOAWUTh YIJBl Y MNOAOOHBIX (uryp.
[IpumeHsATh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKAISIPHOE MPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS IJIMH U YTJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pEeLIEHNN I'eOMETPUYECKUX U NPAKTUYECKUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAMaHHOM MEpBI YIJId, YMETh BBIYUCIAThH IUIOIIAIb
Kpyra ¥ ero yacreu. [IpuMeHsTh 1oy4yeHHbIE YMEHHS B IPAKTUYECKUX 3a1a49aX.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKECHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIydasiX.



[IpuMeHsATh TOy4eHHBIC 3HAHUS HAa MPAKTHKE — CTPOUTH MAaTEMaTHYECKUE
MOJIENU JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMEHEHHEM TIOM00Ms W TPUTOHOMETPUYECKUX (PYHKIUH (TOJB3YSCh, TJE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 1 bubmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
3
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 L bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpyx)HOCTb U Kpyr. ['eomeTpuueckue 14 1 5 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 ) 6



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 Herbipexyronpiiii 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 2 bubmorera [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 2 bubmorera [JOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 5 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 5 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 8



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 5 bubnnoreka [JOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 1
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[HA
5 OK HOCTH U ILIOIIAAL Kpyra 8 1 bubmiorexa LIOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6 1
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 7 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

I'eomerpus

6.1

Pacnio3naBath M3y4eHHbBIE reOMETpUYECKHE (DUTYPBI, ONpEeNeNiaTh uX
B3aMMHOE DACIOJIOXKEHHE, M300pakaTh TEOMETPUYECKHE (UTYPHI,
BBIIIOJHATh YEPTEXKHU IO YCIOBUIO 3anauu. M3MepsaTs JIMHEWHBIE U
YIJI0BbI€ BEJIMYMHBI. Pemars 3a1aun Ha BBIYMCICHUE JJIMH OTPE3KOB U
BEJIMYHH YIJIOB

6.2

Jenatb TpyOyr0 OLIEHKY JTMHEHHBIX M YTJIOBBIX BEJIMYWH IPEAMETOB B
pealbHOM JKW3HU, pa3MepoOB NPHUPOJIHBIX OO0bEKTOB. Pasznmuyarhb
pa3Mepsl AITUX 00BEKTOB MO MOPSAIKY BETUIHHBI

6.3

6.4

6.5

Ctpoutp 4epTeKH K FeOMETPUUECKHUM 3a/1a4yam

[Tonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU
3a1a4

HpOBOIII/ITI) JIOTHUYCCKUC pacCyxaCcHusd C HUCITIOJIB30BaAHHEM
TCOMCTPHUUCCKUX TCOPEM

6.6

6.7

6.8

[Tonb3oBatbes MpU3HaKaMU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAaHbI, MPOBEAEHHON K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUCCKUX 3a71a4
Onpenenars napaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPIMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NMpsMon

Pemrate 3agaun Ha KaeT4aTOM 6YM8.FC

6.9

HpOBO}II/ITI) BBIYMCJICHHUA W HaAXOJUTh YHCIOBBLIC U 6YKBCHHBI€
3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadax C MCIOJIb30BAHUCM
CYMMBI YIJIOB TPEYIOJIBHUKOB W MHOI'OYT'OJIBHUKOB, CBOICTB YTJIOB,
O6pa30BaHHLIX Ipu TMNEepeCCUYCHUU MOBYX MAPAJUICIBHBIX MPAMBIX
ceKymeﬁ. Pemrate MPaKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB

6.10

Bnagerpb moOHATHEM TIeOMETPUYECKOTO MecTa TOuYeK. YMeETh
onpeAensaTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYIAp K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK

6.11

@opMynHMpoOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
IaMeTpa OKpPYXXHOCTH, TIIOJb30BAaTbCsl MX CBOWCTBAMHU. YMETh




IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

Bragere moOHATHEM ONHWCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. llomb3oBaThCcs (hakTaMH O TOM, YTO

6.12 OWMICCEKTPHUCHI YIIIOB TPEYrOJIbHHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEPEIMHHBbIE MEPIEHAUKYJISAPbl K CTOPOHAM TpPEYrOJIbHHUKA
IEPECEKAIOTCA B OJTHOM TOYKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, IOJIb30BATHCS
6.13 TEOPEeMOW O TMEpPHEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
IIPOBEEHHOTO K TOUKE KaCaHUs
6.14 [lonb30BaTbcs MPOCTEHIIMMU T'€OMETPUYECKUMHU HEpPAaBEHCTBAMU,
' MMOHUMATbh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHUS C IOMOIIbIO
' LHUPKYJIS U JIMHEHKH
8 KIIACC
Kon w
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpust
6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 33124
6.2 [IpumeHsTh CBOWCTBA TOYKHU IE€PECEUEHUS] MENHMAH TpPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
Bnagers noHsiTMeM cpeaHeW JMHMM TpEYrojbHUKA U Tpareuuy,
6.3 MPUMEHSATh WX CBOWCTBA TPU pEIICHUH TEOMETPHUYECKHX 3a/ad.
' [Tons3oBatbest Teopemon Paneca U TEOPEMON O MPONMOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIsl PEHICHUS PAKTHIECKUX 3a/1a4
6.4 [IpuMeHsITh NpU3HAKK MOJAOOUS TPEYTOJbHUKOB B  PELICHUU
' reOMETPUYECKUX 3a/1a9
ITonp3oBatbes Teopemoit [lndaropa s penieHns reoMeTpuuecKux u
6.5 mpakTU4eckux 3amad. CTpouTh MaTeMaTUYECKyI0 MOJEIb B
' MPAKTUYECKHUX 3a/1adaX, CaMOCTOSITENILHO JIeNaTh YepTEX U HAXOJIUTh
COOTBETCTBYIOIINE ATUHBI
Bnagerp moHSATHSIMH CUHYCa, KOCHHYyCa W TaHT€HCa OCTpPOTO yria
6.6 MPSIMOYTOJIBHOTO TpEyroibHUKA. [loTb30BaThCS STUMHU TMOHSATHUSIMU
JUTSL pEIIeHUs] TPAKTHUECKUX 3a1a4
Beraucnsate  (pa3nuuHBIME  CIIOCOOAMHU) TUIOMIAAL TPEYrOJbHUKA |
6.7 IUIOU[AAM  MHOTOYTOJBHBIX (Guryp (moyib3ysch, TIlleé HE0O0XOIUMO,

KaJbKYJIATOpOM). [IpMMEHSATh MOJy4YeHHBIE YMEHHS B NMPAKTHUECKUX
3aavax




6.8

BrageTs moHATUAMH BOMCAHHOTO U IIEHTPAJILHOIO yTrila, UCIO0JIb30BaTh
TEOpPEMBI O BIMCAHHBIX YIJIaX, yIiIax MEeXAy XOopAaMu (CEeKyIIMMHU) U
yrie MeXAy KacaTelbHOW M XOPAOH MpHU pelieHHH FeOMETPHUYECKUX
3aa4y

6.9

Biagers 1OHATHEM ONMCAHHOTIO YETBIPEXYIOJBHHMKA, IPUMEHSTh
CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpumeHsATh DNONy4YeHHBIE 3HAaHMS HA IPAKTUKE —  CTPOUTH
MaTeMaTHYeCKUE MOJACIH I 3a]a4 PEAJbHOM JKM3HU U IIPOBOJUTH
COOTBETCTBYIOILIIME BBIYHCICHHS C TPUMEHEHHUEM TOJ00MS U
TPUTOHOMETPHUU (TI0JIB3YSCh, TJIe HEOOXOIMMO, KATBKYISTOPOM)

9 KIIACC

Kona
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHHﬂ

6

6.1

6.2

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YITIOB, HAXOAUTH C UX
MOMOIIBIO0 PA3NIMYHBIE JIIEMEHTHI MPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJAbHUKOB»). Haxomuts  (c
MOMOIIBIO KaJbKYIATOPA) ATUHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHUH

[Tonw30Batbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM

TPUT'OHOMETPUYCCKHM TOXICCTBOM I HAXOXKICHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMUA

6.3

Hcnons3oBath TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HAaXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTrOJbHHUKA («PELUICHUE TPEYrOJbHUKOBY),
MIPUMEHATH UX IIPU PELICHUU T€OMETPUUECKUX 3a1ad

6.4

Bnagers mnonstusMH TpeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
a1eMeHTOB MoAo0HbIX (uryp. Ilomp3oBaThCcsi CBOMCTBAMHU MOI00MS
MPOU3BOJIBLHBIX (PUTYpP, YMETh BBIUUCIATH JJIWHBI U HAXOJIUTh YIJIBI Y
nofao0HbIX ¢uryp. IIpuMeHsITh CBONCTBAa MOAOOMS B MPAKTHYECKUX
3aja4ax. YMeTb NpPUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B
OKPYKaIOIllEM MUpE

6.5

6.6

6.7

[Tonmp30BaThcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpHA, O
MIPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHON

[lons30BaTbcst  BEKTOpaMM, IIOHUMAaTb HX TIEOMETPUYECKUH U
¢u3nYecKuil CMBIC, MPUMEHSTh MX B PEHICHUH T'€OMETPHUYECKUX H
¢usnueckux 3anad. [IpuMeHsATH CKaJlsipHOE NMPOU3BEACHHE BEKTOPOB
JUTSl HAXOXJACHUS JJIMH U YTJI0B

ITonp30BaThCSI METOAOM KOOpAUHAT Ha IIJIOCKOCTU, MPUMCHATL €TO B
PCHICHUU I'COMCTPUYICCKUX U ITPAKTHUYICCKUX 3a1a1

6.8

BJ'Ia}ICTI) MNOHATHUAMU IIPpaBHIIBHOTO MHOI'OYTOJIbHHKA, JJITNMHBI




OKPY’XKHOCTH, JJIMHBI AYTM OKPY>KHOCTHM W paJMaHHON Mepbl yria,
yMETh BBIYMCIATH IUIOMAAbp Kpyra W ero 4acred. IlpumeHnsars
MIOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

6.9

6.10

HaxomuTh ocH WK EHTPBl CUMMETPHUH (QUTYD, TIPUMEHSTh JIBHKCHUS
IUIOCKOCTH B ITPOCTEUIIUX CIydasX

[IpumeHsATh MOJIydeHHBIE 3HAHUSA HA TPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJCNH JUIsl 3aJad peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MNPUMEHEHHEM Tono0us U
TPUTOHOMETPUUSCKUX (YHKIUN (TOJB3YsICh, TIAe HEOOXOIMMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe30K, Jy4d. Yrou. Buas
6.1 yriaoB. BeprukanbHele M cMexHbIE yriabl. buccektpuca yrna. Jlomanas,
MHOI'OYTroJbHUK. [lapamienbHOCTh U NEPHEHANKYIISPHOCTD IPSIMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOMCTBa OCEBOH CHMMETPHH.
' [IpuMepsl cCHMMETPUH B OKpPYKarOLIEM MUPE
6.3 OCHOBHbBIE IIOCTPOEHHSI C TOMOIUBIO LUPKYJIS W JUHEHKU. TpeyroiabHUK.
’ Bricora, Mmenuana, OucceKkTpuca, UX CBOWCTBA
6.4 PaBHOoOenpeHHBIH W PaBHOCTOPOHHUIM  TpeyroibHUKU. HepaBeHCTBO
' TpEyroJibHUKA
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa U NPU3HAKU MAPAIIENIbHBIX NPAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.
' BHemnue yriel TpeyrojibHUKa
[IpsiMoyronbHeli  TpeyroibHUK. CBONHCTBO MEAMAaHBl IPSIMOYTOJBHOIO
6.7 TPEYroJibHUKa, MPOBEAEHHOM K rumnoreHyse. llpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB. IIpsIMOYTrONbHBIN TPEYTrOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopeMa o OousblieM yrie M Oonblied CTOpoHe
TpeyroibHUKa. [lepnenauKymnsap 1 HakJIOHHas
6.9 I'eomerprnueckoe MecTo TOYek. buccekrpuca yria W CepeAVHHBINA
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HuX CcBoiicTBa. B3aumHoe
6.10 pacrioyio)keHue OKPY)XHOCTH W TnpsMoil. KacatempHas u cekymas K
OKPYKHOCTH
6.11 OxpyKHOCTb, BHHCaHHas B yroj. BrnMcaHHas W omnMcaHHas OKPYKHOCTH
' TpEyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPAKAHUS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, UX MPU3HAKHU U CBOMCTBA
6.3 Tpaneuws, paBHOOOKast Tpanenwus, e€ CBOCTBa U Npu3Hakd. [IpsmMoyroiapHas




Tparneuus

Meton yaBoenust meauansl. LlenTpansHas cummerpus. Teopema Paneca u

04 TE€OpeMa O IPONOPLHUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa
6.6 [MomobGue TpeyronbHUKOB, Ko3(pdumument noxodus. [IpusHaku mnOHOOHS
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py pelieHNH MPAKTUIECKUX 3a/1a4
6.7 @opmynbl A IUIOMIAAU TPEYrojbHUKA, MapajjienorpamMmma, pomba H
Tpaneuuu
6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOLICHHE IUIOMIAJCH
' HOJ00HBIX GUTYD
6.9 Brrunciienue miomanei TpeyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJia MPSMOYTOJbHOTO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. [ pUTrOHOMETPUYECKHE
¢bynkun yrinos B 30°, 45° u 60°
6.12 Brnucannble M LEHTpanbHBIE YIVIBI, YrOJ MEXAY KacaTelIbHOM M XOpIOM.
' VYTibl MEXAY XOpAaMHU U CEKYILIUMU
6.13 Brrcannble v onrcaHHbIE YETHIPEXYTOILHUKHI
6.14 B3anmHoe pacnonoxkeHue IByX OKpyxHocTenl. KacaHnue OKpyKHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TaireHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 33/a4 C MCIOIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogodus. Ilogo6re cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema o mpou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOU
Bexktop, nmnuHa  (MOAynb) — BEKTOpa,  COHANpaBlI€HHbIE  BEKTOPBI,
6.5 MIPOTUBOMOJIOKHO HANpaBJ€eHHbIE BEKTOPBI, KOJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalluy HaJl BeKTopamu. PaznokeHue BeKTopa Mo JAByM
HEKOJUJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS




HaxXOXJACHUA AJIMH U YI'JIOB

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. YPaBHEHUS MPSMOW U OKPYKHOCTH B

6.7 KOOpJMHATAaX, MePECCUCHNEe OKPYKHOCTEH U MPSIMBIX. MeToa KOOpJIUHAT U €ro
MIPUMCHECHUE
6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIYUCICHUE JUTHH TyT
’ OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBM>KeHHSI TUIOCKOCTH W BHYTPEHHHUE CHMMETpUH (uryp (3/1eMeHTapHbIe

npeacrasienus). [lapamnensusiii nepeHoc. [ToBopor




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUHN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAUMOM KaXI0My 4eoBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIANCHUH KOTOPBIMH TpeOyeTcs xopornas 6a30Basi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaXKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON TpodecCuOHATBbHON Kaphephl.

Kaxx1p1il 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIHUXCS Y
HETO JaHHBIX. A 11 000CHOBAaHHOTO TIPUHSTHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO m1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh chopMupoBaTh Yy
oOy4daronuxcs (yHKIHOHAIBHYIO TPAMOTHOCTb, BKJIIOYAIOIYIO B C€0s1 B KAUECTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B YYEOHOM KypC€ C OCHOBHBIMU MpPHUHIIUIIAMH cOOpa, aHallu3a U
MPEACTABICHUS JTaHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIeCTBa M TOCyAapcTBa
npuoOIaeT o0ydaImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluu Tepedopa W mojacuéra yucia
BApUAHTOB, B TOM YKCJI€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaamMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
obOnacTu MHPOPMATUKH W TUGPPOBBIX TEXHOJOTHH. [Ipy M3ydeHWHM CTAaTUCTUKH U
BEPOSITHOCTH 00OTAIAOTCSl MPEJCTaBIeHUs OOyYaroluxcsi O COBPEMEHHOMN
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJHU
CTAaTUCTHKN KaK UCTOYHHKA COITMATBHO 3HAYMMOUN MH(MOPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBeTCTBMU C NaHHBIMU HEISIMH B CTPYKTYpe MPOTPaMMbI Yy4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIET0 00pa3oBaHUs BBIICICHBI
CIIeyIONTUE CoAepKaTeIbHO-MeToan4Yeckue nuHuu: «llpeacraBnenne MaHHBIX U
omnucaresibHas CTAaTUCTUKA», «BepoATHOCTH», «IOIEeMEHThl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue muann «lIpencraBieHre MaHHBIX U OMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB palbOTHl ¢ WH(pOpMaImen: oT
YTCHUS W WMHTEpIpEeTauu WHPOPMAIWK, TPEACTaBICHHOW B Ta0nWIax, Ha



auarpaMmax W rpadukax, 10 cOopa, MPEACTaBICHHWS M aHAIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTUK CPEAHUX U PaCCEUBAHUSL.
PaGotas ¢ maHHbIMH, OOydaromHecs yd4aTcsi CUHMTHIBATH W WHTEPIPETUPOBATH
JTaHHBIC, BBIABUTATh, aPIYMEHTUPOBATh M KPUTHUKOBAThH MPOCTEHIINE THUIOTE3bI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIUMH W3MEHYHUBOCTb, U OIEHUBATH X
BJIMSIHUE HA PACCMATPUBAEMbI€ BEITUYMHBI U MPOLIECCHI.

MHTYyNTHBHOE TMPEACTABICHUE O CIy4allHOM HW3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEH ¥ TEHJICHIMA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOWM JIJIst
U3Y4YEHUSI TEOPUH BepOSTHOCTEH. bonbllioe 3HaueHHEe UMEIOT TPAKTUYECKUe
3aJlaHus, B YACTHOCTH OMBITHI C KJIIACCUYECKUMU BEPOSTHOCTHBIMU MOJCIISIMH.

[TonsiTHE BEpPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOMO00MS CIIydaifHOTO
coopitus. Ilpm wu3ydeHnn y4eOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MPOCTEHIIMMUA ~ METOJAMHU  BBIYMCIEHUS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 0ojee CI0XKHbBIC
3amaud. B ydeOHBIH Kypc BXOIAT HayajabHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHO>KE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS U1l PElIeHUs 3ajay, a TaKXKe HCIOJb30BaHUS B JIPYTrUX
MaTeMaTHYECKUX KypcaxX U YUEOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHThl KOoMOWHaTOpukm», «BBenenue B
Teoputo rpadoBy.

[To kypcy «BeposSTHOCTH M CTaTUCTHMKa»  JOOABJICHBI TEMbI, HMEIOIINE
npobiemy 1o uroram ananauza BITP.

Ha uzyuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTukay orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kiacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U UHTEPIPETALIMS TaHHbIX.

OmnucartenpHasi CTaTUCTHKA: cpefHee apu(MeTHUecKoe, MeIWaHa, pa3Mmax,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
gacToTa. PoJib MaIOBEPOSITHBIX U MPAKTHYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTHUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KJIACC

IToBTOpeHme 3a Kypc «BeposiITHOCTH M CTATHCTHKA» B 7 Kjacce

Onucanue W HMHTEpPHpETAlMsl  pEalbHBIX  YHUCIOBBIX  JIAHHBIX,
IpeJICTaBICHHBIX B TaOiuIlax, Ha auarpammax, rpagukax. Mcrnonb3oBanue s
OIKCAHUs JaHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKU: CpeaHee apupMeTHIECKOE,
MeJuaHa, HauOoJIbIllee U HAUMEHbIIIEe 3HAUCHUSI, pa3Max.

[IpencraBnenue NaHHBIX B BUE TaOIUI], TUarpamMmm, rpaduKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, TMOJAMHOXecTBO. Omepanuu  Haf
MHOXECTBaMU: OO0BEAMHEHHE, TepeceueHue, nomnoiHeHue. CBONCTBA oreparuit
HaJ MHOXXECTBAMHU: TEPEMECTUTENBHOE, COYETaTeIbHOE, paCIpEIeTUTEIbHOE,
BKIFOUeHUS. Vcmonp3oBaHWe TpadUUYecKOTO TPEICTABICHUS MHOXKECTB IS
OTHMCAHMS PeaTbHBIX MPOIIECCOB U SIBICHUM, NIPU PEIICHUH 3a/1a4.

W3mepenne paccenBaHus TaHHBIX. J(Ucmepcusi U CTaHIAPTHOE OTKIOHCHHE
YHCIIOBBIX HA0OPOB. /[narpamMmma paccenBaHusI.

DJieMEeHTapHble COOBITUS ciaydaiiHoro ombiTa. Ciy4yaliHble COOBITHS.
BepostHocTrt  coObITHii. OnNBITBI ¢ PaBHOBO3MOXKHBIMH  DJICMCHTAPHBIMHU
coObITusiMu. CiryuaiiHbiil BBIOOp. CBSI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.



HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BepIIMH M uucioMm péodep. IlpaBumo
yMHOXeHHs. Pemienue 3aa4 ¢ momopio rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenMHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®dopmyna  ciokeHus
BEPOSTHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BHJE JAepeBa. Pemienune 3amad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4allHOIO HKCIEPUMEHTA,
nurarpamm Jitepa.

9 KVIACC

IHoBTOpeHue 3a Kypc «BeposiTHOCTL M CTATHCTHKA» B 8 KJ1acce

HaxoxaeHne BEpOSTHOCTH CIIy4allHbIX COOBITUA B  OMNbITaX, 3Has
BEPOSITHOCTH  DJIEMEHTApHBIX COOBITUM, B TOM 4YHUCJIE€ B ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

[IpencraBnenre JaHHBIX B BuAe TaONMUI, JAWarpamM, TIpaduKoB,
MHTEpHpeTalnns JaHHbIX. YTeHue u noctpoeHue Tabiaul, nuarpamm, rpapukoB Mo
pEaAIbHBIM JAHHBIM.

[lepectanoBku u (axktopuan. CodyeTaHust U YUCIO coUeTaHHUM. TpeyroibHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepus MCIBITAHWM 10 TEPBOTO ycCHexa.
Cepust ucnbiTanuii beprymm. BepostHocTH cOOBITUHA B CEpPUM  UCIIBITAHHM
bepnyn.

CiyvaliHasi BEJMYMHA W PACHpECICHUE BEPOSATHOCTEH. MaremaTtnueckoe
OXuAaHue u jaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCKOe OKHIAHUE H
JUACTIIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHU HCHBITAHUU
bepnyum».

[TonsiTue o0 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Posib ¥ 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHHS MpOTrpamMMbl y4eOHOTO Kypca
«MaremaTnkay XapakTepu3yroTcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSIMIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEH rpak/laHWHA U peaiu3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YyaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTU MAaTEMATHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKEHUM BCEW JKM3HM ISl YCIENMIHOM MNpodeccruoHaTIbHOM
JESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHU, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMel B JACSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMH,
OBJIJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLMOHAJIBHOIO 0J1ArONOTyYHUs:

TOTOBHOCTBHIO TPUMEHSITh MaTeMAaTUYECKHE 3HAHUS B HHTEpEcax CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3J0pOBOE  TMHTAHUE,



cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeIoBeKa;

7) 3koI0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM /IS pelIeHUs 3a1a4y
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POoOJIeM U MyTeH X PELCHUS;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHON
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJIEHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE pEIIeHUs] U JEUCTBUA, (OPMYIMPOBATH M OLIEHUBATh PUCKH U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aefcTBuA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MATEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXAYy HOHATUAMHU, (HOPMYIUPOBATH
ONMpENeNeHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
YTBEPAUTENIbHbIE M OTpULATEIbHbIE, €AMHUYHbIC, YaCTHbIE U OOUIME,
YCIIOBHBIE;

e BBIBISATH  MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
OpOTUBOpEUMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKIACHUIX,
npeaiaraTb KpUTEPUU JUIsl BBISIBJIECHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEYMI;



JienaTh BBIBOJABI C HCIOJIb30BAHMEM 33aKOHOB JIOTMKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTEeMaTUYECKUX (aKTOB, BBICTPAUBATH APTyYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BApUAHTOB pElICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarebcKue 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOJEHUS, HUCCIIEOBAHMS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh W M30BITOYHOCTH WHGOPMAIMH, IaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMHu, [aMarpaMMmMaMy, HHOW TrpaduKol M UX
KOMOHMHAIMSIMU;

OLICHWBATh HAAEKHOCTh HMH(DOpPMAIMHM 1O KPHUTEPHUSIM, MPEATIOKESHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKIECHHUSI B COOTBETCTBUU C YCIOBUAMHU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX Y NUCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUSA 110 XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0eMbl, perraeMoi 3aJaun, BbICKa3bIBaTh UIEH, HAIEJICHHbIE HA MTOUCK



pellleHusl, COMOCTaBISATh CBOU CYXICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JAMAaNiora, OOHApY>KMBAaTh pa3lIMyue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOH popme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;

e TMpPEACTAaBIATh  pe3yJbTaThl  pEHIeHHS  3aJayd, AKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
c y4€TOM 3aja4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUH;

e TIOHMMATbH M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M WHANBUAYATbHON
paboThI IpU PEHICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, MJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOW paloThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
00CYXIaTh MPOIECC U pe3yiabTaT PaboThl, 0000MATh MHEHHS HECKOJIBKHUX
JIIO/ICH;

e yYaCTBOBaTh B TpynmoBeIX (opmax paboTel (0OCYXIeHUs, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHINOJHATH CBOIO YacTh pabOThI
U KOOPAMHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBAaTh KAauyeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIe YHHBepCaJbHbIe yUeOHblIe AelicTBUS
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBIISITH IJIaH, AJITOPUTM PEIICHUS 3aJadyd (WU ero
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ YYETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

e BJAJETH CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3ybTaTa
pelIeHns MaTeMaTHIeCKON 3a1a4u;

e TMPEIBUIETH TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IPU PELICHUH 33auH,
BHOCUTb KOPPEKTUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yNbTaTa ACSITEILHOCTHA TOCTABICHHON IENU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTIDKEHUS WIM HE JOCTIDKEHUS LIEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
npeIMEeTHbIEC PEe3yIbTaThl:



Yurate wuHpOpMaMIO, MNPEACTABICHHYI0 B TaOmuIax, Ha [auMarpaMmax,
OPEICTaBIsATh JaHHbIE B BUAE TaOJdHI, CTPOUTH AUarpammbl (CTOJOMKOBBIE
(cTronbuatkie)  KpyroBbie) IO MaCCHBaM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30oBaTh [ ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apudMeTHUEcKoe, MeAuaHa, HauOoJsblliee W HaWMEHbIEE 3HAUYCHHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIydalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
bu3MYEeCKUX BEIIMYUH, AHTPOMOMETPUYECKUX JIaHHBIX, UMEThb MPEICTABICHUE O
CTaTUCTUYECKOU YCTOWUYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
Ta0NHL, TuarpamMm, rpaukoB, NMPEACTABIATh JaHHbIE B BUAE TaOJIUL, AUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX ITOKA3ATEIEH: CPEIHMUX
3HAYCHUI U Mep paccerBaHUs (pa3Max, JUCIEPCUsl U CTaHIaPTHOE OTKIOHEHHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHU M 4acTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTh BEPOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIIEMEHTapHbIX COOBITHI, B TOM YHCIE B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOYXECTBO,  BBIIIOJHSTh
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
NEPEYNCIISATD FIIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBSA3EH MEXIy
HUMHU JUIsI ONTMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHKCJIE TIPU PELICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiics TOJYYHUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u  mpeoOpa3oBbIBaTh HH(OpMAIMIO, MPEICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJIML, AUArpamm, rpaukoB, MPEICTaBIATH
JIaHHBIC B BUC TaOJIMII, TUarpaMM, rpaduKoB.

Pemarp 3amauum  oOpraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.



Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU I MACCHBOB YHUCIIOBBIX
JIAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI M 4acCTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

VMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE W O PACIPEICICHUU
BEPOSATHOCTEM.

HNmeTp mnpencraBieHHE O 3aKkOHE OOJBIIMX YHCEN KakK O IPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yailHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
pUpoJIe U 00IIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
° Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckast BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 2


https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposaTHOCTB U cTaTUCTHKA
YuraTh HHPOPMALIUIO, IPECTABICHHYIO B TA0JIMIAX, HA TUarpaMMax,
5.1 NPEACTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAUArPaMMBbI
(cronmbukoBbIe (CTONIOUATHIC) U KPYTOBBIE) 10 MacCHBaM 3HaUCHHH
59 OnucelBaTk M HUHTEPIPETUPOBATH pEaJbHBIC YHUCIIOBBIC JAHHBIC,
' IIpEJCTaBJICHHbIE B TAOIMIIAX, HA IUarpaMMax, rpapukax
Hcnonbs3oBark I E ONMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTepUCTUKH: CpefHee apupMeTnyeckoe, MeiuaHa, HauOoJbliee u
HauMEHbIIIEE 3HAYEHUS, pa3Max
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax LEH,
5.4 (Gu3NYeCKUX  BEJIMYUH, AaHTPOIIOMETPUYECKHX JIAHHBIX, HMETh
IIPEICTAaBICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yjabrara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HH(POPMAIUIO, NPEACTABIECHHYIO B
51 BHJIe Ta0nuI], auarpamm, rpadukoB, MPEJCTABISATh JAaHHBIE B BUIE
TabJIUL, IUarpaMM, rpagukoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKUX I10KA3aTeJe:
5.2 CpeIHUX 3HAYeHU U Mep pacceuBaHus (pa3max, Jucnepcus U
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTe 4acTOThI YMCIOBBIX 3HAYEHUH W 4YacTOTHI COOBITHI, B TOM
' qHcye [0 pe3yabTaTaM U3MEPEHUI U HaOJIt0IeHUH
Haxomuth BEpOATHOCTH CHOydyaWHBIX COOBITHM B ONBITaX, 3HAs
5.4 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM 4YHCIE B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU
55 Wcnonb3oBath  rpapuueckue  MOJENU:  JIEPEBO  CIy4aillHOTO
' JKCIEPUMEHTA, TUarpaMmMbl Diliiepa, YACI0Bas psMas
5.6 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IOJMHOKECTBO; BBINOIHATH




orncpanmun Hazg MHOXKECTBaAMMU: 06I;el[I/IH€HI/Ie, nepeceucHuc,
JOMOJHECHHUE; IICPCUNUCTIATE DJICMCHTEI MHOXECTB, IIPUMCHATH CBOMCTBaA
MHOXKECTB

Hcnonb3oBatk rpaduueckoe MpeACTaBICHHE MHOXKECTB W CBs3ei

5.7 MEXJy HUMH JIJIs1 ONUCAHUS MPOIIECCOB U SIBJICHUH, B TOM 4YUCIIE TIPU
pelieHuu 3a1a4 U3 pYruxX yueOHbIX MPEIMETOB U KYPCOB
9 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
51 pa3IMYHBIX MCTOYHUKAX B BHUIE TaOJNHI, auarpamm, TIpadukos,
MIPE/ICTaBIIATh IaHHbIE B BUJIE TAaOIUII, TUarpamm, rpagukoB
59 Pemarp 3a1aun OpraHu30BaHHBIM 11€pEOOPOM BapHAaHTOB, a TAKXKE C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHUII U METO/IOB
Hcnonws3oBarh omnMcatenbHbIE  XapaKTEPUCTHKKA JJII  MAacCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJIC€ CpPEIHUE 3HAYCHUS W MEphI
paccerBaHUs
5.4 HaxomuTh 4acTOThl 3HAaUY€HHUW W YaCTOTHI COOBITHS, B TOM YHCIE
' MOJIB3YSCh PE3YJIbTATAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOJI0ICHUIA
HaxomuTh BEpOATHOCTH CIy4allHBIX COOBITUH B H3yYEHHBIX OMBITAX, B
55 TOM 4YHCJI€ B OMNbITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU
' COOBITUSIMH, B CEpHUSAX HCIBITAHUNA OO0 TEPBOTO yCIexa, B CEepUsix
ucnbITaHui bepHym
5.6 HNmets mpexncraBieHue O CIy4allHOM BEIMYMHE M O PACHpPEIEIICHUU
' BEPOATHOCTEH
Nmets mpeacTaBieHUe O 3aKOHE OOJBIIUX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4YalHOW HW3MEHYMBOCTM M O POJM 3aKOHa

0O0JIBIINX YKCEN B IPUPOJE U OOLIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIuUI, AUarpaMM, rpadukoB. 3aroIHeHHEe
TaONMI], YTEHUE MU TOCTPOCHHUE JUarpamMMm (CTOJOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MpoleccoB. V3BnedueHue
uHpOpMALIMK W3 JIUArpaMM M TaOJUI], HMCIOJIb30BAaHHE M HHTEPIPETALUSI
JAHHBIX
OrnucaTenbHasi CTaTUCTUKA: cpeqHee apupMeTHYecKoe, MeauaHa, pasMmax,
5.2 HanOoJIbIlIee ¥ HAUMEHbIIIee 3HAaYCHUsT Habopa YMCIIOBBIX JaHHBIX. [Iprumepbl
Cly4yallHON M3MEHUYMBOCTHU
CnyuyaliHpli SKCIIEpUMEHT (OIBIT) M ciay4yaiiHoe coOwiThe. BeposTHOCTh U
5.3 yactoTa. Poib MalloBEpOSATHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoe u B oduiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbBL Yucio pédbep um cymmapHas
54 crerieHs BepmuH. [Ipeacrasnenue o cBszHoctu rpada. Llenmn u muxnsl. [lytu
' B rpadax. OOxom rpada (simepoB myth). IlpencraBienme 00
opueHTupoBaHHOM rpade. Pemenne 3amau ¢ momomnisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COJEPKAHUSA
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [TpencraBieHre NaHHBIX B BUJE TAOIUIL, AUAarpaMm, rpaduKkoB
5.2 MHOXeCTBO, DJEMEHT MHOXKECTBa, IOAMHOXECTBO. Ormepanuu  Haj
' MHOXECTBaMU: 00bEMHEHNE, ITepeceueHue, TOMOTHEHNE
53 CaoiicTBa onepaluii HaJy MHOXKECTBaMH: IIEPEMECTUTENIBHOE, COYETATENIbHOE,
' pacrpeneuTeNIbHOe, BKIIOUEHUS
5.4 Hcnonp3oBanne rpaduyeckoro MPEACTABICHUS MHOXECTB ISl ONUCAHHS
' peabHBIX MPOLECCOB U SBICHUN, IPU PEIIEHUH 3a/1a.
55 W3mepenune paccenBaHusi JAaHHBIX. Jlucriepcus W CTaHIapTHOE OTKIOHEHHE
' YHCIIOBBIX HaOOpoB. [larpamma paccenBaHus
OnemeHTapHble cOObITHA ciay4aiiHOro ombita. Chy4aifHble COOBITHSL.
5.6 BepositHocTH  coObITHI. ONBITBEI ¢ PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
' coObiTusimu.  CitydaiiHbiii  BbIOOp. CBS3b MEXIy MaJOBEPOATHBIMH H
NPaKTUYECKH JJOCTOBEPHBIMH COOBITHUSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
JHepeBo. CBoiCTBa J€peBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHHE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/1Y YMCIIOM BepIIMH U uuciom péoep. [IpaBuiio

YMHOKCHHUA. Pemienue 3ama4d ¢ IOMOIIBIO Tpa(I)OB




[TpotuBomnonoxHusle coObITUsA. [Jmarpamma Diinepa. OObeauHeHHE H

5.8 nepecedueHre coObiTuil. HecoBmecTHbie coObiTus. dopmyna croxeHUs
BEPOSATHOCTEU
59 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOkeHust. HezaBrucuMbie COOBITHS
[IpencraBinenue »skcnepuMeHTa B Buae JepeBa. Pemenuwe 3amad  Ha
5.10 HAXO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIIy4alHOTO SKCIEPHUMEHTA,
JrarpaMm Dusepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
5 BeposiTHOCTB M cTaTuCcTHKA
[IpencraBienue JaHHBIX B BUJE TAOIHII, AUArpaMM, TpaduKoOB, UHTEPIPETAIIHS
5.1 JTaHHBIX. YTeHHe W mocTpoeHue Taliwil, Auarpamm, rpadukoB MO peasbHBIM
JTAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronbuuk [Tackans. Pemenne 3amad ¢ ucroib30BaHneM KOMOMHATOPUKH
55 I'eomeTrpuueckass BepoATHOCTb. CilydaliHbIi BBIOOpD TOYKM M3 (QUIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
57 Cepust ucnbitTanuii bepnynnu. BeposSTHOCTH cOOBITHII B CepuUU HCIBITAHUN
' Bepuysu
5.8 CrnyyaiiHas BeIMUMHA U paclpeziesieHue BEpOsSTHOCTEN
59 Maremaruueckoe oxugaHue u gucnepcus. [lpumepsl MaTeMaTHYECKOTO
' 0’KMJIaHUSI KaK TEOPETHYECKOTO CPETHErO 3HAUCHUS BETUUHHBI
510 MaremaTuyecKoe OXUJAHUE W JHUCHEPCUS CIYyYalHOW BEJIIMYHMHBI «YHCIIO
' YCHEXOB B CEpUHU UCTIbITAaHUN bepHymnn»
511 [Tonsitue o 3akoHe OonbImIMX yucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO
' yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YKCEN B IPUPOJIE U 00I1IeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IIOJMHOYKECTBO,
OMepalMy HaJ MHOXKECTBAMH;, YMEHHUE OIEepUPOBaTh MOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aja4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL OIIMCAHMsI peabHbIX MPOLIECCOB U SIBJICHUM, NIPU PELICHUU 3a/1ady
U3 ApYrux y4yeOHBIX MPEAMETOB

YMeHH€e OnepupoBaTh MOHATUSMHU: OIpPEACICHUE, aKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE pACIO3HABaTh HUCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHue onepupoBarh MOHATHAMU: HATypallbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JEJIMMOCTb HATypaJbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOAYJb 4YHUCIA, OOBIKHOBEHHas IpoOb U
necaTudHas ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBHS C  YHUCIAMHM, CPAaBHUBATH U
YHOOPSAIOYMBATh YHCIA, IPEACTABISATH 4YHUCIA HAa KOOPAWHATHOM
IPSAIMOM, OKpYIUIATH YHUCIIA, YMEHHE JeNaTh IPUKUAKY U OLICHKY
pe3yiabTaTa BBIYUCICHUN

YMeHHe onepupoBaTh MOHATHUAMM: CTEIEHb C LEIBIM IOKAa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, ajlreOpandeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneH!
Oonbllle €AMHUIBI; YMEHHME BBIOIHATH PAcdy€Thl MO (QopMmyIam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIP@KECHUM C KOPHSAMM, Pa3jI0KEHHE MHOIOYJIEHA HAa MHOXUTEIH, B
TOM YHCJIE€ C MCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJApaToB U
KBaJpaTa CyMMBI U pa3HOCTH

YMeHnue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM TIEPEMEHHON, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MePEMEHHOM; YMEHUE peunlaTh JUHEHHbIE M KBAJpPAaTHBIC YpaBHEHUS,
IpOoOHO-pallMOHANILHBIE YPaBHEHHsI C OJHOW MEPEeMEHHOH, CHCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUU, JTMHEHWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JpOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOM
MEPEMEHHOM, B TOM YHUCJIE MIPU PELICHUH 337a4 U3 APYTUX MPEIMETOB




U TPAKTUYECKUX 3a7a4; YMEHUE MCHOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHuit
ypaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUMS, rpaduK GyHKIHUU, HYIU
¢byHKIUH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAWOOJbIIEE M HAUMEHbIIEEC 3HAYCHUS
byHKIHIN; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsmast
IPOTIOPIHOHATIBHOCTD, JTHMHEHHAs (QYHKIMS, KBaJpaTHuHas (QyHKIUS,
oOpaTHasi TPOMOPIHMOHAIBHOCTh, Mapabosia, rumepOoia; yMeHHe
CTPOUTH IpaduKu HYHKIUI, UCTIONB30BATh TPAPUKN IS OIPEICICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJIS PEUICHUs 3a[ad U3 JIPYTUX
y4eOHBIX TPEJAMETOB U peaJbHOW JKU3HM; YMEHHE BBIPAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETMYMHAMU

Ymenue OIIepUpOBATH HOHSTHUSMMU: II0CJIEZI0BATEIBHOCTb,
apupmeTryeckass M IeoMeTpudecKas  IMPOrpeccHH;  YMEHHE
WCIIOJIB30BaTh CBOMCTBA IMOCIIEAOBATEILHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jaeHa HMpH PEelIeHUM 3a/ad, B TOM 4MCIE 3a1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U PEATBHOM KU3HU

YMeHue peliaTh 3alaud pa3HbIX THUIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
JOJAM W YacTH, JBHXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb
MOKYIIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPABJICHUS JINYHBIMH U
CeMEeHHbIMM  (MHAHCAMM); YMEHHE COCTaBIISITH  BBIPAKCHUS,
YPaBHEHUs, HEPaBEHCTBA M CHCTEMBbl 110 YCJIOBHMIO  3a/ayH,
HCCIIEI0BAaTh IOJIyUEHHOE PELIEHUE W OLEHUBATh MPaBJONOA00HOCTh
IIOJIyYEHHBIX PE3YJIbTATOB
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YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKa, OTPE30K, Mpsmas,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBIN TPEYrolbHUK,
MearaHa, OMCCEeKTpUca U BBICOTA TPEYTOJNbHHMKA, YETHIPEXYTOJbHUK,
napajiesnorpaMM, poM0O, TNPSAMOYTOJbHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIWYMH C INPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB QUryp u (pakToB

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, pPaBEHCTBO
TPEYTOJIbHUKOB; TapalIeIbHOCTh W IEPHEHAUKYISIPHOCTD IPSAMBIX,
yrojl MeXAY NpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nojobue ¢puryp, noJ00HbIe TPEYTOJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKM W NPSMOH; YMEHHE pacro3HaBaThb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napaieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpY’KarolleM MHpe

YMmenue OIICpHUpOBaATh MOHATUAMU: JJIMHA, PACCTOSAHHUC, YIOJI
(BeJ'II/I‘-II/IHa yriia, CMHYyC U KOCHHYC YyTJia TpeyI‘OJ'ILHI/IKa), omanb,
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YMEHHUE OLEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE NpPUMEHATb (OpMyabl TNEepUMETpa U IJIOUIATU
MHOT'OYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajulesieNuIela; yMEHUE NPUMEHATh IPU3HAKU
paBeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyrojbHHKa,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOUICHUS VIS
BBIYMCIICHUS UIUH, PACCTOSHUM, IIJI0IIAeH

YMeHne wu3z00pakarh IUIOCKME (QUTYpBI W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ 3JICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU
CUMBOJILHOMY OITHCAHUIO

YMenue onepupoBaTb IMOHATHAMM:  INPSAMOYTOJIbHAs — CHUCTEMaA
KOOpJAWHAT, KOOPAMHATBl TOYKHM, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YUCJIO0, CKAJISPHOE IPOU3BEIECHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl U KOOPAMHATHI JUIS NPEACTaBICHUS
JaHHBIX M pELIEeHUs 3aJa4, B TOM UHUCIE M3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEabHOMN KU3HU

YMeHue onepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBbIE
IUarpaMMbl, — TaOIuIbl, cpenHee  apudmMeTHyeckoe, MeJauaHa,
HauOoJiplllee M HAaUMEHblee 3HA4YCHHs, pa3Max 4YHUCIOBOro Habopa;
YMEHME  U3BJIE€KAaTh, WHTEPHPETUPOBATH U  IPEOOpPa3OBHIBATH
nHPOpPMAIIHMIO, TIPEJCTABICHHYI0 B Ta0IMIaX M Ha JUarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEaJbHBIX IPOLECCOB U
SIBJICHUM; yMEHUE pacCllO3HaBaThb HW3MEHYMBBIE BEIMYMHBI B
OKPYKaoIlleM MUpPE
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YMeHue onepupoBaTh MOHATHSAMH: CIY4YalHBIA ONBIT (CIIy4alHbII
SKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXO0J)
CIIy4allHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOIUTh BEPOSATHOCTH CIIY4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHE pelaTh
3aJja4d METOJIOM OpPraHM30BAaHHOIO Irepedopa M € MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH PpEaIbHBIX
COOBITHI M SIBIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITMM B OKpYXarolleM MHpPE M B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BBIOMpaATh MOIXOASIINN H3y4eHHBIH METOJ| Ul pEeLICHUs
3a/1a4d, MPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJIICHNE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, OIIMCBIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAYKH, MPUBOIUTH
MIPpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTE€YECTBEHHOMN
Y BCEMUPHOU UCTOPUH




HNEPEYEHD DJIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1 Yucna v BBIYKCICHUS
11 Hatypanbnble u uensie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JApPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' HEPUOAMYECKUE TPOOH
13 Panmonaneupie uucia. ApudMeTHdeckue OIepalud ¢ PaldoHAIbHBIMU
' YUCIaMK
14 JleiicTBuTenbHbie YHclia. ApUPMETHYECKHE OIEpalii C JIeHCTBUTEIBHBIMU
' YUCTIaMK
15 [MpubmmxEénnpie BBIHHSHGHHﬂ, MpaBUja OKPYIJICHWs, TMPHUKUAKA W OICHKA
pe3yabTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb ¢ uenbiM mokazareneM. CTeNeHb C pallMOHAJIbHBIM IOKa3aTeseM.
' CBoiicTBa cTENEHU
2.3 MHorouseHbI
24 Anrebpanyeckas ApoOb
95 Apudmernaeckuit KOpPEHb HaTypajabHOI CTEIICHH. HevictBus c
' apupMeTHUECKUMU KOPHSIMH HAaTypalbHON CTEIIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
' ypaBHEHHH
3.9 Lemnbie u apoOHO-panoHanbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEHN
4.9 Apudmernueckass U reomerpudeckas nporpeccur. dopmyna  CIOKHBIX
' IPOIIEHTOB
) OyHKIMH
OyHkuus, crnocodbl 3amaHus ¢GyHkuumu. ['padpuk  ¢ynkumu. OOnacth
oTpeNieNIeHusl U MHOKeCTBO 3HaueHui pynkiuu. Hynu gynkiun. IpomexyTtku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIHUH. MakCUMyMBbl WU
MUHUMYMBl (pyHkuuu. HaunOonbliee W HauMeHblllee 3HaueHUE (QYHKIMHM Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psIMO¥ U TIIOCKOCTH




6.1

Koopaunathas npsmas

6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa

1.2 TpeyroabHHUK

7.3 MHOroyrojabHuKu

7.4 OKpYXHOCTb B KPYT'

7.5 N3mepenune reoMeTpuyecKux BEITUYUH

7.6 BekTopbl Ha TNIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YueOHUKHU:

1. Bunenkun H.51., XKoxoB B.U., UecnokoB A.C. u ap. Marematuka. 5 kiacc.
M.: AxunonepHoe o6bmectBo «M3narensctBo «IIpocBemenue», 2023 r.
2. Bunenknn H. ., )Koxos B.U., UecnokoB A.C. MaTtemartuka. 6 xiracc. bazoBprit
YpOBEHB B 2X "acTsax. M.: AkuronepHoe o61miectBo «3narenbcTBo
«ITpocsemenue», 2023 r.
3. MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u np./ Ilox pen.
TensikoBckoro C.A.//Matematuka. Anredpa 7 kiacc. ba3zoBsiil ypoBeHs. - M.
[Ipocsemenne, 2024 r.
4. MaxkapserueB FO.H., Munmarok H.I'. u np./mox pen. TensikoBckoro C.A. Anredpa
8 knacc. - M.: IIpocsemenue, 2024r.
5. MakapsrueB FO.H., Munaiok H.I'. u np./mox pen. TensikoBckoro C.A. Anredpa
9 knacc. - M.: IIpoceemienue, 2024r.
6. Aranacsu JI.C., byryzos B.®., Kagomues C.b. u ap.//MaTtemartuka.
['eometpus. 7-9 kiacc bazoBslil ypoBeHb. - M.: [IpocBemenue, 2023 r.
7. Beicoukuii U.P., AAmenko M.B./ nox pen. SAmenko U.B.//MaremaTuka.
BepostHOCTh M cTatncTuKa. 7-9 knacc ba3oBelit ypoBeHb. B 2- yactsix. - M.
AxnnonepHoe obmiectBo «M3natensctBo «lIpocBemenue», 2023 r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
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