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1. HIOSACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma mnpakTUkymMa 1o YydyeOHOMY mpeametry «MaremaTuka
MOATOTOBJIEHA B COOTBETCTBUU C:

o dbenepaibHBIM rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBenleHus Poccuiickoit
®deneparuun oT 31.05.2021 Ne 287 ¢ u3aMeHEHUSIMU U JOTIOTHEHUSIMU );

o denepanbHOl  00pa3oBaTEeNLHON  MpOrpaMMoON  OCHOBHOTO  OOIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanyu ot 18.05.23 ¢ u3BMEHEHUsIMU U JONIOJTHEHUSIMU;

o npuka3zom MuHucrepcrBa npocseuenuss Poccniickoit @eaeparuu ot 09.10.
2024 No704 o BHECEHMM W3MEHEHMI B HEKOTOpbIE NpHKa3bl MHHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoii denepanuu, KacCarolnecs benepanbHbIX
o0pa3oBaTeIbHBIX TPOrpaMM HaYalbHOrO o0O0IIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeIHEro O0IIero 00pa3oBaHus;

o denepanbHoil pabodeil mporpaMMoi MO MaTeéMaTUKE OCHOBHOTO OOIIETro
oOpa3oBaHus, MockBa;

° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
23.07.2025 Ne 551 "OG yrtBepxkaeHuu (QeaepaabHOTO TEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYNapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';

. OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMON OCHOBHOT'O OOIIET0 00pa3oBaHUS
UV OO «llerpoBckas mikomnay;

o nporpammoii Bociutanust 4y OO «lleTpoBckas mkoiay.

B smoxy mmdpoBoii TpaHchopmaruu BceX cdep UYSTOBEUSCKOW JIESITSIHBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTU4eCKOM MOJTOTOBKU. YK€ B IIKOJE MaTeMaTHKa CIIY>KUT OIMNOPHBIM
MPEAMETOM JJIsi WM3YYEHHUS] CMEXKHBIX NHUCIUIUIMH, a MOCJe IIKOJbl peaJbHOU
HEOOXOJAMMOCTBIO CTAaHOBHUTCS HEINMpEephIBHOE o00Opa3oBaHue, YTo Tpeldyer

TOJTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEIbHOM MOATOTOBKM, B TOM YHCIE U



MaTeMaTHYeCKO. DTO O0OYCIOBIEHO TEM, YTO B HAalld JHU PACTET YHUCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMECHCHHEM MAaTEMaTUKH: U B
chepe PKOHOMHUKH, U B OW3HECE, U B TEXHOJOTMYECKHX OOJACTAX, U Jaxe B
r'YMaHUTapHBIX cdepax. Takum 00pa3oM, Kpyr IIKOJIBHUKOB, I KOTOPBIX
MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM TIPEIMETOM, pacimpsiercs. [Ipakruueckas
MOJIE3HOCTh MAaTEMaTHUKA OOYCIIOBIEHAa TeM, 4YTO €€ TPEeAMETOM SIBISIOTCS
(GyHIaMEHTaIbHbIC CTPYKTYPBI HAIIETO MHUpA: TPOCTPAHCTBEHHBIC (OPMBI H
KOJIMYECTBEHHBIC OTHOIICHUS OT MIPOCTEHIITNX, YCBAUBAEMBIX B HEITOCPEJICTBCHHOM
OTBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOIWMBIX JUISI Pa3BUTHS HAYYHBIX H
NPUKJIAIHBIX Haeld. be3 KOHKPETHBIX MAaTeMaTHYECKMX 3HAHWH 3aTPYyIHEHO
NOHMMAaHWE TPHHIIMIIOB YCTPOWCTBA W HCIIOJIb30BAHUS COBPEMEHHOW TEXHHUKH,
BOCHIPHUATHEC W WHTEPIpETAIlds pPa3HOOOpa3HOH COIMAIBLHON, 3KOHOMHUYECKOM,
NOJIMTUYCCKON HMHpOopManuu, Manod(p(GeKTHBHA TOBCCJIHCBHAS IpPaKTHYCCKas
nesTeNbHOCTh. KaxxqoMy denoBeKy B CBOEHM KU3HM MPUXOAUTCS BBINOIHATH
pacy€Thl U COCTABIIATH AJITOPUTMBI, HAXOAUTh U MPUMEHSITH (HOPMYIbI, BIAJETh
NPAKTUYECKUMHU MPUEMAMU T€OMETPUUYECKUX HU3MEPEHHN M MOCTPOCHUM, YUTATh
UHGOpPMAIIHIO, TIPEICTABICHHYIO B BHUJE TaOJUIl, [UarpaMM U IpaduKoOB, KUTh B
YCIIOBUAX HEOMPENEIEHHOCTH U MOHUMAaTh BEPOSITHOCTHBIN XapaKTep CIy4aiHbIX
coObITrii. OMHOBPEMEHHO C pacuupeHreM cdep NPUMEHEHHS MaTeMaTHUKUA B
COBPEMEHHOM 00111ecTBe BCE 00Jiee BaKHBIM CTAHOBUTCS MAaTEMaTUUYECKUNA CTHIIb
MBIIIICHUS, TTPOSBIIAIONIMIACS B ONIPeNeNEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
M3y4YeHUS MaTeMaTHUKA B apceHall NMPUEMOB M METOJOB MBIINUICHUS YeIOBEKa
€CTECTBEHHBIM O00pa30M BKIIIOUAIOTCS WMHAYKIMS W JAEIYKIUsA, 0000mIeHue u
KOHKpeTH3alus, aHalhu3 W CHUHTE3, KiIacCUpUKAIMs W CHUCTEMaTU3aIlHs,
abctparmpoBanre W aHajorus. OOBEKTHI MaTEMAaTHYECKUX YMO3AKITIOYCHUH,
MpaBWIa UX KOHCTPYUPOBAHHS PACKPBHIBAIOT MEXAaHU3M JIOTHYECKUX TTOCTPOCHU,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOPMYyIUPOBaTh, 00OCHOBBIBAThH U JIOKA3bIBATH
CYXKJIEHHUSI, TEM CaMbIM pPa3BHBAIOT JIOTUYECKOE MBbINIIeHUE. Bemymas pob
MPUHAICKUT MAaTeMaTUKe W B (OPMHUPOBAHUH AITOPUTMHUYECKOW KOMIIOHECHTHI

MBIIIJICHUA W BOCIIMTAaHHU YMGHI/Iﬁ HeﬁCTBOBaTB 10 3aJaHHBIM aJI'OPUTMaM,



COBEpPIICHCTBOBATh M3BECTHBIE M KOHCTPYHWPOBaTh HOBBIC. B mporiecce permieHus
3aa4 — OCHOBOW y4eOHOH e TEeIbHOCTH Ha yPOKaX MAaTeMaTUKH — Pa3BUBAIOTCS
TaK)Ke TBOpYECKas W MPHUKIAIHAS CTOPOHBI MbIIUIeHUS. OOydeHne MaTeMaTHKe
1a€T BO3MOXKHOCTH pa3BHBAaTh y OOYyYaIOUIUXCS TOYHYIO, PAIlMOHAIBHYIO W
MH(OPMATUBHYIO peYb, YMEHHE OTOMpaTh HaumbOJee MOAXOMSIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaguecKue CpecTBa I BRIPAKEHUS CYKICHUN M HATJISITHOTO
ux mpeactaBieHus. HeoOXOoaUMBIM KOMIIOHEHTOM OOIIEH  KylIbTyphl B
COBPEMEHHOM TOJIKOBAaHWH SIBIISIETCSl OOIIEe 3HAKOMCTBO C METOJaMH TO3HAHUS
JICHUCTBUTETHPHOCTH, TPEJICTABICHWE O MpEeIMEeTe W METOJaX MaTeMaTHUKd, UX
OTJIMYMNA OT METOJOB JPYIMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
O0COOCHHOCTSIX TIPUMEHEHHSI MaTeMaTHKU JJIsl PEHICHUS HAYYHBIX W TPUKIIATHBIX
3amay. Takum o0pa3om, mMaTeMaTH4YeCKOoe OOpa30BaHHE BHOCUT CBOW BKJIAJ B
dopmupoBanue o00OIIeld KyJIbTypbl ueloBeKa. M3ydeHHe MaTeMaTHKU TaKXkKe
CIIOCOOCTBYET 3CTETHMUYECKOMY BOCIIUTAaHUIO YENOBEKA, MOHUMAaHHUIO KPAacOThl U
U3AIeCTBA MATEMATUYECKUX PACCYKIEHUN, BOCIIPHUITHIO T€OMETPUUYECKUX (OpM,
YCBOCHHIO UAEH CUMMETPHUHU.

[IpropuTEeTHRIMU LIETAMHU 00yYEHHUSI MAaTEMATHUKE SIBIISIOTCS:

dbopMupoBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX TOHATHA (YUCIIO, BEJIUYMHA,
reomeTpudeckas Gurypa, nepeMeHHas, BepOsSTHOCTb, (DYHKIIHS ), 00SCIIeUnBAIOIUX
NPEEeMCTBEHHOCTh W TMEPCIEKTUBHOCTh ~ MaTEMaTUYeCKOro  oOpa30BaHUS
oOydJarommxcs;

NoJIBeJIcHNEe OOYy4aroUuIMXcs Ha JOCTYIMHOM JJsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTE€MaTUKU U OKpYXKaloIlero MHpa, IMOHUMaHHUE MaTeMaTUKU Kak
yacTu o0uIel KylIbTyphl 4YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYAJIbHBIX W TBOPYECKUX CIOCOOHOCTEH o0O0ywarommxcs,
MO3HABATENIbHOM  aKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHS, HHTEpeca K M3Y4YEHUI0 MaTeMaTHKU;

dopmupoBanue (QyHKIHMOHAIBHOW MaTEeMaTHUYECKOM TPaMOTHOCTHU: YMEHHS
pacmo3HaBaTh  MPOSIBICHUS  MAaTEMAaTUYECKUX  TOHATHUH, OOBEKTOB U

3aKOHOMEPHOCTEW B PEAIbHBIX KMU3HEHHBIX CUTYalUsX U MPU U3YYEHHH APYTUX



y4e€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
(opMyIHpOBaTh UX Ha A3BIKE MATEMATUKU M CO3JaBaTh MAaTEMaTUYECKUE MOJIEIH,
MPUMEHATh OCBOEHHBIM MaTEMATUYECKUW anmapar sl pPEHIeHUs MNPaKTHUKO-
OpPUEHTHUPOBAHHBIX 3a/la4, HWHTEPHPETUPOBATH M  OLICHUBATh IMOJIYyYCHHBIE
PE3yIBTaTHI.

B yueOHOM 1u1aHe Ha MPAKTUKYM MO0 MaTeMaTuke B 9 kiacce oTBoauTCs 17 4acos.

2. Conep:kanue yueOHOro Kypca

AureOpa

1. YucJia 1 BLIYHCTICHHUS.

HartypanbHblie yucia.

Jlecatuunass cucteMa cuucieHus. Pumckas Hymeparusa. ApudmeTnyeckue
NEUCTBUS HaJ HaTypajdbHbIMU uuciaaMu. CTENEHb ¢ HAaTypaJbHBIM IOKa3aTeJEM.
JlenuMoCcTh HaTypalibHBIX uucen. IIpocTbie M COCTaBHBIE 4YHMCIA, Pa3I0KEHUE
HaTypaJbHOr'O YUCJIa Ha MPOCThie MHOXUTENU. [Ipu3Haku nqenumoct Ha 2, 3, 5, 9,
10. HaubGonpmuii oOmuii AenuTeNb ¥ HauMEHbIlee oliee kpaTHoe. JleneHue c
OCTaTKOM.

Apodu

OObikHOBeHHasi JIpoOb, OCHOBHOE CBOMCTBO Jpobu. CpaBHeHHE IpoOei.
ApudmMeTndeckne IeUCTBUS ¢ 0OBIKHOBEHHBIMH JIpo0OsiMu. HaxoxieHne yactu oT
1IeJIOT0 U I1IeJioro mo ero yactu. Jlecstuunas apoOb, CpaBHEHUE ACCATHYHBIX
npoOeii. ApudmeTndeckue JACHCTBUS C JNEeCATHYHBIMH Japoosmu. IIpencraBieHue
JNECATHYHON JpoOM B BHJIC OOBIKHOBEHHON IpoOM M OOBIKHOBCHHOW B BHJIC
JIECSITUYHOI.

PanmonajabHbIe YHCIa

Lensie yncna. Moayns (a0comtoTHas BennurHa) yucia. CpaBHEHHE palliOHAIbHbBIX
gucen. ApudmeTnyeckue TeUCTBUS C pallMOHABLHBIMA YuciaaMu. CTEIeHb ¢ 1eTbIM
rnokazaresieM. YuCIIOBbIE BBIPAXKECHUSI, MOPSIJOK JICHCTBUA B HUX, MCIIOJb30BAHHUE
CKOOOK. 3aKOHbI apu(hMETUUECKUX JEHCTBUII.

JleiicTBUTEIbHBIE YHCIA



KBagpatnelii kopeHb u3 uyucna. Kopens Tperbein crenenn. Haxoxnenue
MPUOIMKEHHOTO 3HAYEHUS KOPHSI. 3aNuCh KOPHEN C MOMOIIBIO CTETIEHU C JPOOHBIM
nokazatesieM. [loHsitue 00 uppanroHabHOM uuciie. JlecaTuuHble TPUOIMKEHUS
UppaIMOHAIBHBIX Yncell. JleMCTBUTENbHBIC YHClia KaK OSCKOHEUHBIE JIeCATUYHbIC
npobu. CpaBHEHUE IEUCTBUTEIBHBIX YHCEI.

N3mepenust, npudIMKeHHsI, OLIEHKH

Enqununel u3MepeHust JUIMHBI, TUIOMIAAH, 00OBEMA, MacChl, BPEMEHHU, CKOPOCTH.
Pa3Mepsl 00BEKTOB OKpyXawiiero Mupa (0T dJIEMEHTApHBIX YacTHIl [0
BcenenHoit), nnuTenbHOCTh MPOIECCOB B OKpykatomeM mupe. llpencrarieHue
3aBUCUMOCTH MEXay BenuuuHamMu B Buae (opmyn. Ilponentsl. Haxoxaenue
MPOIEHTAa OT BEJIUYUHBI U BEJIMYMHBI MO €€ MpoueHTy. OTHOIIEHUE, BhIPAKEHUE
oTHoleHusT B mporeHtax. [lpomoprus. IlponopumonanbHass U 0OpaTHO
npornopiroHanbHas 3aBUcUMOCTU. Okpyrienue uyucen. IIpukuaka u oleHKa
pe3yJIbTATOB BBIUMCIICHUW. BbIeeHrne MHOXUTENIS — CTEIEHU AECATU B 3aIlUCH
YUCIIA.

2. AsireOpanyeckue BbIpasKeHUs

BykBeHHBbIE BbIpa:keHHs! (BbIPAsKeHHS € MEPEeMEHHbIMH)

bykBenHsie  BbIpakeHHd. YHCIOBOE 3HAUY€HHWE OYKBEHHOTO  BBIPAXKCHUS.
JlommycTuMBble 3HaUEHUS NEPEMEHHBIX, BXO/SIIMX B alreOpanvyeckue BBHIPAKCHUS.
[ToncTanoBKa BBIpaKEHUW BMECTO IIEpEMEHHBIX. PaBeHCTBO OYKBEHHBIX
BBIPKEHUM, TOX1eCcTBO. [IpeobpazoBanus BEIpaKEHUM.

CBoiicTBa CTeNeHH € LeJIbIM 0Ka3aTejieM

MHoro4/ieHbl

Muorounen. CroxeHue, BbBIYUTAHHE, YMHOXXE€HHE MHOrowieHoB. ®dopMyibl
COKpAIIEHHOTO YMHOXXCHHsSI: KBaJpaT CYMMBI W KBaApaT pas3HoCcTH; (popmyna
Pa3HOCTH KBaJpaTtoB. Pa3noxeHWe MHOTOWIeHa Ha MHOXUTENW. KBampaTHbIN
TpéxwieH. Teopema Buera. Pa3noxeHune KBaapaTHOro TpEX4I€HAa Ha JIMHEHHBIE
MHOXUTENU. CTENEHb U KOPEHb MHOTOWIEHA C OJTHOW MEPEMEHHOM.
Aaredpanyeckas I1podob

Anrebpanueckass ApoOb. Cokpaiienue npodeil. [leiicTBusi ¢ anreOpanyecKumu



npoOsimu. PannoHanbHble BBIpAXKEHUS M HMX [PeoOpa3oBaHUS. CaoiicTBa
KBaJI[PATHBIX KOPHEHN U UX MPUMEHECHHUE B BHIUUCICHUSAX.

3. YpaBHeHHS U HEPABEHCTBA

YpaBHeHus

YpaBHEeHHE C OJHOM NIEPEMEHHOM, KOPEHb YypaBHEHUs. JIMHENHOE ypaBHEHUE.
KBanpatHoe ypaBHeHue, popMysna KOpHEH KBaJpaTHOTO ypaBHEHHs. PerieHue
palMoOHANBHBIX YypaBHEHMU. [IpuMepbl pelieHus ypaBHEHUW BBICIIMX CTEHEHEH.
Pemenune ypaBHEeHMI METOIOM 3aMEHbl INEPEMEHHOW. PenieHue ypaBHEHUH
METOJIOM pAa3J0KEHUSI HAa MHOXHUTEIH. YPaBHEHUE C JABYMS IE€PEMEHHBIMH,
pellIleHUE ypaBHEHUS C JBYyMsl MepeMeHHbIMU. (Cucrtema ypaBHEHHH, PEIICHUE
cuctembl. CucTemMa JABYX JMHEUHBIX YPaBHEHUM C JBYMsI IEPEMEHHBIMU, PEIICHUE
MOJICTAHOBKOW W ajreOpanuyecKuM CIOKEHHUEM. YPaBHEHHE C HECKOJIbKUMHU
NepeMEeHHbIMU. Perienre npocTelinX HeTMHEWHBIX CUCTEM.

HepaBencrBa

YucnoBble HEpaBEHCTBA W UX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOU.
Pemienne HepaBeHcTBa. JIMHEHbIE HEpABEHCTBA C OJHOM NepeMeHHOU. CUucTeMbl
JIMHEMHBIX HEpAaBEHCTB. KBapaTHbIE HEPABEHCTBA.

4, YucaoBblie NOCI€10BATEIbHOCTH

IonsiTHE MOC/Ie10BATEIBLHOCTH.

ApudmMernyeckasi 1 reOMeTPUYECKAS MPOTPECCUM.

dopmyna obrmiero wieHa apudmeTnueckor mporpeccuu. GopMyiia CyMMBI TTEPBBIX
HECKOJIBKHUX YICHOB apu(MeTUYECKON mporpeccuu. ['eoMeTpudeckast mporpeccus.
dopmyna o01Iero 4ieHa reoMeTpuIeckoi mporpeccu. GopMyna CyMMBbI EPBIX
HECKOJIbKUX YJICHOB Fr€OMETprUYecKoi nporpeccuu. CI0XKHbIE TPOLICHTHI.

5. DOYyHKIUN

Yucnoseie (yskruu. I[lonstue ¢dyakuun. OO6macth omnpenencHusi GyHKIUU.
Cnoco6b1 3amanust QyHknuu. ['padux ¢yHKIMU, BO3pacTaHne W YOBIBaHHE
dbyHkuMKM, HauOoJbIIEe M HAWMEHbIIEe 3HAYeHUs (YHKIUU, HYIU (QYHKIHH,
MPOMEXKYTKA 3HAKOMOCTOSHCTBA, uTeHue rpadukoB ¢yHkumil. [Ipumepst

rpaMyecKrx 3aBUCHUMOCTEH, OTpaKaloUIUMX pealibHble Mpouecchl. DyHKIMS,



OMUCHIBAIOIIAS MPAMYIO MPOTOPIIMOHAIBHYIO 3aBUCUMOCTh, €€ rpaduk. JInnelHas
¢yHkuus, e€ rpaduk, reoMeTpuuecKkuil cmbicn KodpduurentoB. DyHKUus,
ONMKCHIBAIOIIAsE OOpaTHO MIPOMOPLHMOHAIBHYIO 3aBUCUMOCTh, €€ rpaduk.
I'mnepbona. Ksaapatuunas Qyskiusa, e€ rpaduk. I[lapadona. Koopaunatbr
BEepIIMHBI Tapalonbl, ock cumMmerpuu. ['papuku ¢ynkuuu. Hcnons3oBanue
rpadukoB GyHKUMNA 7151 peIICHUs YPAaBHEHUN U CUCTEM.

6. KoopauHaTbl Ha NPAMOI U IJIOCKOCTH

KoopaunaTHas npsimast

N300paxkeHne yucena TOYKAMH KOOpPAMHATHOW mpsMoi. ['eoMerpuueckuil cMbIci
MoAayJs. YUCIOBBIE MPOMEKYTKNA: HHTEPBAJ, OTPE30K, JIyY.

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH

JlekapTOBbl KOOpJAWMHATHl Ha IJIOCKOCTH, KOOpAMHAThl TO4YkH. KoopauHaTtbl
cepeauHbl oTpe3ka. DopMyna pacCTOSHUS MEXAY ABYMS TOYKAMH IUIOCKOCTH.
VYpaBHeHue npsiMoil, yrioBoil Kod(hUIMEHT NpsAMOMN, yCIOBUE MapajuieIbHOCTH
nOpsIMBIX. YpaBHEHHE OKpyxkHOcTHU. ['paduueckas mHTEprpeTanusi ypaBHEHHUH C
JIByMsI TIEPEMEHHBIMU M UX cucTeM. [ paduyeckas MHTEpHpeTanus HEPaBEHCTB C
NBYMSI IEPEMEHHBIMU U UX CUCTEM.

1. I'eomeTpus

I'eomerpuueckne ¢urypsl U ux cBoiicTBa. M3MmepeHne reomMerpuyecKux
BeJIMYMH

Havanpubie mousatus reometpun. Yroia. [Ipsmoit yron. OcTpble U TyIble YIJIBL.
BeprtukaneHele u cmexHble yribl. buccektpuca yrina m e€ cBoucrBa. [Ipsmas.
[lapamienbHOCTh W NEPHEHAUKYIAPHOCTH HOpsMbIX. Otpe3ok. CBOHCTBO
CEPEIMHHOTIO NMEPIEHAUKYIISIPA K OTpe3Ky. [leprneHauKynsap 1 HakJIOHHas K MPSIMOIA.
[lonssTue o0 reoMmeTpuyeckoM MecTe ToueK. IIpeoOpa3oBaHMs IIOCKOCTH.
JBrwxenus. CumMmeTpus.

TpeyrojabHuk

BeicoTa, MenuaHa, OuCCeKTpuca, CpeaHss JIMHUSA TPEYroJbHUKA; TOYKH
MIEPECEUEHHUSI CEPEIUHHBIX EPIEHAUKYIIAPOB, OMCCEKTPUC, MEIUAH, BBICOT MJIU UX

npoaokeHuid. PaBHOOEApEeHHBIN U PaBHOCTOPOHHUM TpeyroyiibHUKH. CBOWCTBA U



MPU3HAKA PAaBHOOECAPEHHOTO TpEyrojbHUKA. [IpsIMOYronbHBIN TpEyroOJbHUK.
Teopema Iludaropa. IlpusHaku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO
TpeyrojibHuka. CymMma yYIrJOB TpEYroJibHUKA. BHEIIHWE yTIibl TpPEeYroibHHUKA.
3aBUCUMOCTh MEXJy BEIWYMHAMU CTOPOH U YIJIOB TpeyrojbHuka. Teopema
®daneca. [logodue TpeyroabHUKOB, ko3 dumuent nogodus. Ilpusnaku mogodus
TpeyrojbHUKOB. CHHYC, KOCHUHYC, TaHIC€HC OCTPOro yria HpsIMOYTOJIBHOTO
TpeyrojibHuKa u yrioB ot 0° go 180°. PemeHne npsMOYroJIbHBIX TPEYTrOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. Teopema KOCHMHYCOB M Teopema
CHHYCOB.

MHOroyroJibHuKHU

[Tapamienorpamm, ero cBOMCTBa M pU3HAKU. [IpsiMOyronpHUK, KBaapat, poMO, ux
CBOMCTBa W MpH3HAKU. Tpamernus, cpeaHssl JIMHHUS Tpareluu; paBHOOEIpEeHHas
Tpaneuusi. CyMma  yIJIOB  BBIIYKJIOTO  MHOTOYrojbHUKA.  [IpaBuiibHbIC
MHOT'OYT'OJIbHUKH.

OKpYyXHOCTH U KPYT

[lenTpanbHbli, BIHMCAHHBIA YroJjl; BEJIWYMHA BIMCAHHOIO Yyria. B3anmHoe
pacIoNOKEeHHE MPSAMOM M OKPYKHOCTH, JABYX OKpyxkHocTeil. KacarenpHas u
CeKylasi K OKpPYKHOCTH; PaBEHCTBO OTPE3KOB KacaTeNIbHBIX, MPOBEIEHHBIX W3
OHOU TOYKU. OKpPYKHOCTh, BIIUCAHHAS B TPEYroJbHUK. OKPYKHOCTb, OITMCAHHAS
OKOJIO TpEYroJibHMKa. BnucaHHble M ONUCAaHHBIE OKPYKHOCTH IPaBUIBHOTO
MHOT'OYT'OJIbHUKA.

HN3mepenue reoMeTpu4ecKUX BeJTHYUH

JlnuHa oTpe3ka, JJIMHA JIOMAHOM, NEPUMETP MHOIOYyrojbHHKA. PaccrosHue ot
TOYKH 10 NpaAmou. [lmmHa okpykHOCTH. ['pagycHas Mmepa yria, COOTBETCTBHUE
MEXIYy BEIIMYMHOM yIrja W JUIMHOW Iyru OKpykHOCTH. [Imomane m €€ cBoMcTBa.
[Inomane npssmoyrospHuka. [lnomane mapamienorpamma. [lnomanes Tpamnenumu.
[Tnomans Tpeyrompuuka. [Imomans kpyra, miomanas cextopa. Dopmynsl 00bEMa
MPSIMOYTOJILHOTO Mapalijieienuneaa, Kyoa, mapa.

BekTopsbl Ha IIOCKOCTH

Bexkrop, niimHa (Mo1ynb) BekTopa. PaBeHCcTBO BekTOpOB. Onepanuu HajJ BEKTOpaMu



(cyMMa BEKTOpPOB, YMHOXKEHHE BEKTOpa Ha YHCJO). YTOJI MEXIY BEKTOpaMHU.
KosnmnHeapHble BEKTOpBI, PA3JIOKEHUE BEKTOpA MO JBYM HEKOJUIMHEAPHBIM
BektopaMm. Koopaunatel Bektopa. CKalsipHOE MTPOU3BEICHUE BEKTOPOB.

8. CraTncTuka v Teopusi BeposiTHOCTEM

OnucaresibHasi CTATUCTHKA

[IpencraBnenue naHHBIX B BUJe Tabnui, auarpamm, rpadukoB. CpegHue
pe3yIbTaTOB U3MEPECHUM.

BeposiTHOCTB

YacTora coOBITHS, BEPOSITHOCTh. PaBHOBO3MOXXHBIE COOBITHSI U TOJCUET HX
BepOATHOCTH. [IpeacTaBieHne o reOMeTpUYECKOl BEPOSATHOCTH.

KomOunaTopuka

Pemienrie kOMOMHATOPHBIX 3a/1a4: TIepeOOp BapHaHTOB, KOMOMHATOPHOE MPABUIIO

YMHOKCHH.

3. Ilnanupyemblie pe3yJabTaThl 0CBOEHHUS

OcBoenue yueOHoro npeamMera «MareMaTrukay T0KHO 00eceYrBaTh TOCTHKEHHE
HA YpPOBHE OCHOBHOTO 00IIero oO0Opa3oBaHUsl CIEAYIOUUX JIMYHOCTHBIX,
MeETanpeIMETHbIX u PEAMETHBIX o0OpazoBaTeIbHBIX pE3yIbTATOB:
JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ PE3yNbTAaThl  OCBOCHHS  MPOTPAaMMBI  Y4€OHOrOo  TpeIMeTa
«MaremaTuKa» XapaKTepHU3yIOTCS:

IlaTpuoTnyeckoe BOCNMTAHME: TIPOSBICHUEM HHTEpeca K MPOUUIOMY U
HACTOSILEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K TOCTUKEHUSIM
POCCHMCKMX MATE€MaTUKOB W POCCUHWCKOW MAaTeMaTHU4e€CKOW IIKOJBI, K
MCITOJIb30BAHUIO ATUX JIOCTHKEHHUH B IPYTUX HAyKax M MPUKIIATHBIX chepax.
I'paixknanckoe ¥ JAyXOBHO-HPABCTBEHHOE BOCHHMTAHHE: TOTOBHOCTBIO K
BBITIOJTHEHUIO 00S3aHHOCTEH rpaXkIaHNHA M PeaTU3aIIH €T0 MPaB, MPEACTABICHHEM
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYp, SBIICHH,
MpOLEAYp TPAXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMNPOCHI U TP.); TOTOBHOCTHIO K

O6CY)KI[CHI/IIO OTHYCCKHUX HpO6J’I€M, CBA3aHHBIX C IIPAKTHYCCKHM IIPHUMCHCHHCM



JTOCTIKEHUW HAyKH, OCO3HAHUEM BaXKHOCTH MOPATBHO-3TUYECKHX MPHUHITUIIOB B
NESITEIIbHOCTU YUYEHOTO.

TpyaoBoe BocnmuTaHHWe: YCTAaHOBKOW HA aKTHMBHOE YydYacTHE B PEIICHUH
MPAKTUYCCKUX 3a7ad MaTEMaTHYCCKOW HAIpPaBJIICHHOCTH, OCO3HAHHEM BaXKHOCTH
MaTeMaTHYeCKOTO O00pa30BaHMS Ha MPOTSHKEHWHW BCEH JKM3HU JUISI YCIICITHOM
npo(peCCHOHATBLHON ~ JEATENBPHOCTH ¥ Pa3BUTHEM HEOOXOIUMBIX  YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHUEM WHIUBUTYAIBHON TPACKTOPHH 00pa30BaHHUS
W OKU3HCHHBIX IUIAHOB C YyYETOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX
NOTPEOHOCTEH.

JcTeTHYECKOe BOCMUTAHME: CIIOCOOHOCTHIO K OMOITMOHATFHOMY U 3CTETHYECKOMY
BOCTIPHUSTHIO MAaTeMaTHYECKUX OOBEKTOB, 3aj1a4, PCIICHUN, PACCYKICHHUH; YMCHHIO
BUJICTh MaTEMaTUYCCKUE 3aKOHOMEPHOCTH B MCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSI: OPUCHTAIIUECH B JICATECILHOCTH Ha COBPEMCHHYO
CUCTEMY HAYYHBIX MPEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS
YeJioBeKa, MPUPOJIbI U 00IIEeCTBa, TOHUMAaHUEM MAaTEMaTHYECKON HaAyKH Kak cdepsbl
YeJIOBEYECKON JESATENbHOCTH, ITANOB €€ Pa3BUTUS W 3HAYUMOCTH JIS Pa3BUTHS
[IUBUJIN3AIIUN; OBJIAJCHUEM S3bIKOM MAaTEMaTUKU U MaTEMaTU4YECKOW KyJIbTYpOu
KaK CpEeACTBOM T[IO3HAHHMS MHpPA; OBJIAJCHHEM MPOCTCUIIMMU HaBBIKAMH
UCCJIEI0BATEIBCKOM JCSITEIIbHOCTH.

dusznyeckoe BocNUTaHHe, (POPMUPOBAHUE KYJbTYPbl 3/10POBbS M
IMONMOHAJIBHOIO 0JIATONMOJIY4YHsi: TOTOBHOCTHIO TMPUMEHATh MaTeMaTHUYECKHUE
3HaHMSI B HWHTEpPECax CBOETO 3/I0POBbs, BEACHUS 3I0POBOTO O0pa3a KU3HH
(3mopoBoe muTaHuE, cOAJAaHCUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PETYISIpHAS
¢duznyueckasi akTUBHOCTD); CPOPMUPOBAHHOCTHIO HAaBbIKA PEQIICKCUU, TPU3HAHUEM
CBOETO TIpaBa Ha ONMTMOKY M TAKOTO K€ MpaBa APYroro 4eJI0BeKa.

IKOJOrn4ecKoe BOCNHMTAHHME: OPHUEHTAIMCW HAa NMPUMEHEHHE MaTeMaTHYEeCKUX
3HAHWM JUISI PEIICHHs] 33/7ad B O0JIACTH COXPAHHOCTH OKPY’KAIOMIEH CpEeIbl,
TUTAHUPOBAHUS TIOCTYITIKOB ¥ OIEHKM WX BO3MOXHBIX TOCIEICTBANA IS
OKPYXaIOMEel Cpellbl; OCO3HAHWEM TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKHUX

npo0JieM U MyTel UX PelIeHUsI.



JIMYHOCTHBIE pe3yJIbTaThbl, 00ecleYuBAKIINE AJANTANNI0 00Y4alIIerocs K
U3MEHSIOUIUMCS YCJIAOBHUSIM COLUAIBHON U MPUPOJIHOH CPeAbl: TOTOBHOCTHIO K
JNEUCTBUSAM B YCJIOBHUAX HEONPEHAECIEHHOCTH, TOBBILIEHUID YPOBHS CBOEH
KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO0 HAEATEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCS y JPYTUX JIIOJEH, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC
3HaHUS, HABBIKM W KOMIIETEHIIMM U3 ONbITa JpPYrux; HEOOXOJAMMOCTHIO B
dbopMuUpOBaHUM HOBBIX 3HAHWM, B TOM 4HCIE (QOPMYIUPOBATH UJEH, MOHSATHUS,
TUNOTE3bl 00 00BEKTAX U SIBJICHUAX, B TOM UHCJIE paHee HE U3BECTHBIX, OCO3HABATH
neUIUThl COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIMIMI KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMbIe pEIICHUs W JACHCTBUS, (POPMYITUpOBaTH M OLICHHBATH PUCKH H

NOCNeCTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3yJdbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeameTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABATENIbHBIMU  JCUCTBUSAMH,  YHHUBEPCAIbHBIMU  KOMMYHUKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCATBHBIMU PETYJISITUBHBIMU JI€CTBUSMU.

1) YHuBepcaibHbIe MO3HABATEIbHBIE JeiicTBUs o0ecrieunBaroT HOPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OO0YyYAIOMUXCS (OCBOCHHUE METOOB MO3HAHUS
OKPYXKAOIIEr0o MUpa; IMPUMEHEHHUE JIOTMYECKUX, HCCIEAOBATEIbCKUX OIEepalui,
yMEHHU paboTaTh ¢ HHpOpMaIuei).

ba3oBble jornueckue AecTBUA:

BBIABJISATH W XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHATHHA, OTHONICHWH MEXIy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUI; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS JIJ1s1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;
BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIE

" OTPHULATCIbHBIC, CAMHUYHLIC, YaCTHBIC 1 O6H_II/IC; YCJIIOBHEIC,



BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W TMPOTHBOPEYUS B
dakTax, MaHHBIX, HAOJIONCHUSX W YTBEPXKACHUSAX, MpeaiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeaTh BBIBOJIBI C HCIIOIH30BaHUEM 3aKOHOB JIOTHKH, A TYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa30upaTh JI0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPKACHHH (NIpPAMBIE H OT
NPOTUBHOTO), TPOBOJHWTH  CAMOCTOSTCIIBHO  HECJIOKHBIC  JTOKA3aTeJIbCTBA
MaTEMaTUYECKUX (aKTOB, BBICTPAMBATh apTYMEHTAIIUIO, NIPUBOJIUTH MPUMEPHI H
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

BBIOMpATH CIOCO0 pelieHus yuyeOHOU 3ajaur (CpaBHHBATh HECKOJBKO BapHAHTOB
pelicHus, BBHIOMpATh HawbOolee MOAXOMSIIUA C YY4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTCPHUCB).

BazoBble HcciienoBaTeIbCcKHeE TeHCTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATEIbCKUM HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMYy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJBIIOE MCCIEOBAaHUE IO YCTAHOBIECHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTrO
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOATENHLHO (OPMYIHpPOBaTH OOOOIICHHWS ¥ BBIBOJALI IO pPeE3yJbTaTaMm
MPOBENEHHOTO  HAONIONIEHWs, WMCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MIPEATOIO0KEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIISITh ~ HEJOCTATOYHOCTh U M30BITOYHOCTh  WHGOpMAIMH,  JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a49H,

BEIOWpaTh,  aHAJWU3UPOBATh, CHUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH

MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MPEACTABICHUS;



BbIOMpaTh (HOpMy MPEACTABICHHUS MHPOPMALMHU U WUIIOCTPUPOBATH pEIIAEMble
3a]a4M CXeMaMH, JuarpaMMamu, HHOW rpadukoi U 1X KOMOMHALIUSAMU;

OLIEHWBATh HAJEKHOCTh MH(OPMALIMU 1O KPUTEPHSIM, TPEUIOKECHHBIM YUUTEIEM
Wi c(hOpPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

2)  VYuuBepcajibHble = KOMMYHMKATHBHbIE  JeificTBHA  00ECIIEUYUBAIOT
c(hOpMUPOBAHHOCTH COIMATLHBIX HABBIKOB O0YYaIOIIHXCSI.

OO0wenue:

BOCTIPpUHUMATh M (OPMYIHUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCJIOBHSIMH H
1eNIsIMUA OOIIIEHHSI; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, [aBaTh TOSCHEHUS IO XOJy peIICHHUS 3a/auH,
KOMMEHTHPOBATH MMOJYICHHBIN Pe3ybTarT;

B XO0Je OOCYXICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOW TEMHI,
npoOJieMBl, perraeMol 3aJadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIOHWCK
pEIICHHs; COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3liMyue U CXOJCTBO IO3MIIMKI; B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTABIATh PEe3yibTaThl pELICHUs 3a7aud, SKCIEPUMEHTa, MCCIEI0BaHUs,
IPOEKTa; CaMOCTOATENIBbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4YETOM 3ajad
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBO:

MOHUMATh M UCTIOIH30BATh MPEUMYIIIECTBA KOMaHAHOW U MHANBUIYATLHOW PaOOTHI
MpU pEelIeHUH y4eOHBIX MaTEMaTUYECKHX 3aj]lady; MPUHUMATH IeJIb COBMECTHOM
JesITeIbHOCTH, TUIAHUPOBAaTh OpPraHMU3allMI0 COBMECTHOW palboThI, pacIpeneisTh
BUJIBI pabOT, IOTOBapUBATHCA, 00CYKIATh MPOLIECC U PE3yIbTaT paboThl; 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHWs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIp. ); BBITOIHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOU
JICHUCTBUSL C IPYTUMU WICHAMH KOMAHbI, OIEHWBATh KauyeCTBO CBOETO BKJAJa B
o0muit  MpPOAYKT TO  KpUTepusM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMH

B3aUMOJEUCTBUSL.



3) YHuBepcajbHble peryJsiTUBHbIE JelicTBUSI 00ecneurnBaroT (OpMUpPOBAHUE
CMBICJIOBBIX YCTAaHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJATH IUJIAH, AJITOPUTM DPEILIECHUS 3a/ayu (WU €ro 4acTh),
BBIOMpATh CHOCO0 pElIeHHs] C Y4ETOM HMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PELICHUN C YYETOM
HOBOW MH(pOpMauu.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIL IIpoliecca M pPe3yiabTaTa
peuIeHns MaTeEMaTUYECKON 3aa4H;

OpPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IpU PEIICHUM 33Ja4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JEATECIBHOCTH IIOCTABICHHON LEIU W
YCIOBUSIM, OOBSACHATH MIPUUMHBI JOCTHKEHUS WM HEJOCTHKEHUSI 11€7U, HAaXOAUTh

olIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

B ¢denepanbHBIX M permoHaIbHBIX MPOIEAYpaxX OIEHKM KauyecTBa OOpa30BaHMS
UCTIONIb3yeTCA  MepedyeHb  (KoaudukaTtop) MpoOBEpSAEMbIX TpeOoBaHUN K
METaINpeIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbl

OCHOBHOTO 00111eT0 00pa30BaHUs.

[lepeuens (koaudukaTop) MPOBEPSIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3zoBaTeIbHOM TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHMS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEIMETHBIM pe3yJibTaTam
MIPOBEPSIEMOI0 | OCBOCHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOI'O

TpeboBaHUsa | 00IIero 00pa3zoBaHUs




ITo3naBaTenbHbIe Y'Y /]

1.1

ba3oBrle nornueckue nericTBUS

111

BbIsABIIATE U XapaKTCpUu30BaTh CYIMICCTBCHHLIC ITIPU3HAKN 00BEKTOB

(stBIICHUI)

1.1.2

VYcranaBiauBaTh  CYHIECTBEHHBIM  MPU3HAK  Kiaccu(UKanuwy,
OCHOBaHHUS JJ11 0000I1IEHHS U CPABHEHU S, KPUTEPUHU MPOBOAUMOTO

aHaJin3a

1.1.3

C yyeroM MpemsioKEHHON 3a7adyu BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOPEUMsT B  paccMaTpuBaeMbIx  (akTax, JaHHBIX W
HaOIIOACHUSIX;
npejjaraTb KPUTEPUU ISl BBISIBIICHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;
BBISBJIATh AeUIUT WHGOPMAINH, JAHHBIX, HEOOXOAUMBIX IS

PCUICHUSA MOCTaBJICHHOM 3aJa4uun

1.1.4

BriaBisaTh MNMPUYUHHO-CIICACTBCHHBLIC CBA3HM IIPpH  HU3YUYCHHU

SIBIICHUW U TIPOLIECCOB

1.15

Jlenatb  BBIBOABI C  MCIOJB30BAHUEM  JCAYKTUBHBIX U
VHJYKTUBHBIX YMO3AaKJIFOYEHHUM, YMO3AKJIIOUCHUN 110 AHAJIOTHH,

(bopMyITHPOBATH TUITOTE3BI O B3aUMOCBSI3SIX

1.1.6

CamocTosTeNnbHO BBHIOMpPATh CrOco0 perieHus: yueOHO# 3amadu
(cpaBHUBAThH HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMPATh Hanboee

HOI[XOI[HHII/Iﬁ C YUCTOM CaMOCTOATCIBbHO BbIACICHHBIX KpI/ITepI/IeB)

1.2

bas3oBrle nccienoBaTenbCKue IEUCTBUS

1.2.1

HpOBOI[I/ITB 10 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT,

HECJIOKHBIN OKCIICPHUMCHT, HEOO0IBIIOE HCCICAOBAaHHUEC IIO




YCTAHOBJIEHUIO OCOOEHHOCTEH OO0BEKTa H3YyYEHHs, NPUUYUHHO-

CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEKIY COOOit

1.2.2

OueHuBaTh Ha NPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAILIHIO,

MOJIYYEHHYIO B XOJI€ UCCIE0BaHUS (SKCTIEPUMEHTA)

1.2.3

CamocTtosTenbHo (QopMynupoBaTh 00O0OIIEHUS W BBIBOJBI IO
pe3ysbTaTaM MPOBEIEHHOTO HAOIIOIEHUs, ONbITA, UCCIIEJOBaHUS,
BJIAJIETh MHCTPYMEHTAMHU OIICHKU JOCTOBEPHOCTHU TMOJYYEHHBIX

BBIBOJIOB 1 000O0IIIEHNIT

1.2.4

HpOFHOBPIpOBaTB BO3MOXHO€ HaHBHCﬁmCe Pa3BUTUC TIPOLECCCOB,
COOBITHH U UX IIOCICACTBHUA B aAHAJOI'MYHBIX HJIWM CXOIHBIX
CUTyalluAX, BBIIBUT'ATH IMPCAITOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX

YCIOBHUAX U KOHTCKCTAX

1.2.5

Hcnons30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKHA HHCTPYMEHT
TIO3HAHHS,

GopMynUpOBaTH BOMPOCH, (PUKCUPYIONIUE pa3pbiB  MEXKIY
peaTbHBIM W JKEJIAaTeIbHBIM COCTOSHHEM CHTYyallud, OOBEKTa,
CaMOCTOSITEITFHO YCTaHABIMBATh UCKOMOE U JaHHOE;
dbopMupoBaTh TUIMOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYKJICHHM

U CYXKIEHUW IPYTUX, apryMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE

1.3

PaGota ¢ undopmarueit

1.3.1

[IpuMeHATh pa3iIM4HblE METOJBI, HHCTPYMEHTBI M 3alpOChl IPHU
noucke W orbope WHPOPMAIMKM WIH JAHHBIX U3 UCTOYHUKOB C

Y4ETOM MPEITI0KEHHON yueOHOM 3a/1auu U 3aJJaHHBIX KPUTEPHUEB

1.3.2

Bri6uparts, AHAJIU3UPOBATS, CHUCTEMATU3UPOBATH 151
UHTEPOPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BHAOB U (QopM

MpCaACTaBICHUA,




HAaXOJIUTh  CXOJHBICE aApPryMEHThl (MOATBEPKIAIONINE  WIIH
OTPOBEPraIlre OJIHY U Ty K€ HJCI0, BEPCHIO) B Pa3IUUHBIX

UH(OPMALIMOHHBIX HCTOYHUKAX

1.3.3

CamocToATeNbHO BbIOMpATH ONTUMAJIbHYIO bopmy
npeacTaBieHuss MHGOpPMAaMM U WUIIOCTPUPOBATh pelIaeMble
3a/layu HECJIOKHBIMU CXEMaMU, TUarpaMMaMu, HHOU rpadukoi u

nx KOM6I/IHaL[I/I$IMI/I

1.3.4

OL[CHI/IBaTB HaJACKHOCTD I/IH(i)OpMaHI/II/I 10 KPpUTCPUAM,
MPpCAJIOKCHHBIM Ineaarorut4cCKumM pa6OTHI/IKOM 501041

c(hOopMYyJIMPOBAHHBIM CAMOCTOSITEIIHHO

1.35

3(1)(1)€KTI/IBHO 34alIOMHUHATBL U CUCTCMATU3UPOBATH I/IH(l)OpMaIII/IIO

Kommynukarusabie YV /]

2.1

OO0urenue

2.1.1

Bripaxkath cebst (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MHUCbMEHHBIX

TCKCTax

2.1.2

B xome awmanora u (wiam) OMCKYCCHMHM 3aJaBaTh BOIPOCHI IO
CYIIECTBY 00CYX/1aeMOM TEMbI M BBICKA3bIBaTh HJICH, HAIICIICHHBIC
Ha pCEIICHWE 3aJayd H TMOoJJcpKaHhe OJIaroenaTeIbHOCTH
OOIICHHS;

COIOCTABJISITh CBOM CYXKJICHUS C CYXKICHUSAMHU JIPYTUX YYACTHUKOB

Jyanora, 0OHapyKMBaTh Pa3IMuUe U CXOJICTBO MO3UIIUM

2.1.3

[TyObnuyHO mTpeACTaBIATh PE3yJdbTAaThl BBIMOTHEHHOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

CaMOCTOSITEILHO BBIOMPATH OpMAT BHICTYILJICHUS C YUETOM 3a/a4
MPE3CHTAIIMU U OCOOEHHOCTEH ayIUTOPUU U B COOTBETCTBUM C HUM

COCTAaBJIAATh YCTHBIC M IMHCBMCHHBIC TCKCThI C HMCIIOJIb30BAHHUCM




HUITIOCTPATUBHBIX MATCPUAIIOB

2.1.4

Bocnpunumate 1 GopMyIupoBaTh CyXACHUS, BbIpaXkaTb SMOLUU
B COOTBETCTBHH C LIEJISIMU U YCIIOBUSAMH OOIICHMUS;

pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOIIEHUS, T[OHUMATh
3HAQYEHUE COLMAJBHBIX 3HAKOB, 3HaThb M  PACIO3HABATh
NOPEANOChUTKM KOH(PIMKTHBIX CUTYalluid U CMSIryaTh KOH(IUKTBI,
BECTHU IEPETOBOPBIL;

NOHUMATh HAMEPEHUS [JPYTUX, MPOSBIATh YBAKHUTEIbHOE
OTHOIIEHHWE K CcOOeCelHUKY U B KOpPpeKTHOM ¢dopme

dbopMyITUpPOBATH CBOM BO3PAKEHUS

2.2

CoBmMecTHas ACATCIIBHOCTD

2.2.1

[TonuMaTh W UCHONB30BaTh NPEUMYIIECTBA KOMAaHIHOM U
UHANBUAYaTBbHON pabOThI MPU PEIIEHUH KOHKPETHOM MpoOIeMbl,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUs T'PYNHOBBIX (HopM
B3aUMOJEHCTBHS IIPU PEIICHUH MIOCTABIECHHOM 3a/1a4H;
IPUHUMATh 1I€JIb COBMECTHOM JAEATEIbHOCTH, KOJUIEKTUBHO
CTPOUTH JEUCTBUS MO €€ JOCTUKEHHIO: PaCIpeiessTh pPOJH,
JIOTOBAPHUBATHLCS, 0OCYXAAaTh MPOIECC U PE3YyIbTaT COBMECTHOM
padoTHI;

yMeTh 0000IIaTh MHEHUS HECKOJbKHX YENOBEK, MPOSBISAThH
TOTOBHOCTh PYKOBOJIUTb, BBIMIOJIHATH NOPYUYEHUSI, TOAUUHATHCS,
TUTAHUPOBATh OPTAHU3AIUI0 COBMECTHOM pabOThI, OMPEACNsTh
CBOIO POJIb (C y4YE€TOM NPEANOYTCHUH W BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aUMOJICHCTBUA), pacCHpelessaTh 3aJaud MEXIy
YJICHaMH KOMaH/IbI, Y9aCTBOBAaTh B T'PYIIOBBIX (hopmMax pabOThI
(o6cyxnenusi, 0OMEH MHEHH, ""MO3TOBBIE ITYPMBI" U MHBIC);
BBIMIOJIHSITh CBOKO 4YacTh pPabOThl, JOCTUraTh KadeCTBEHHOIO

pe3yjabTaTta 110 CBOCMY HAIIPABJICHHUIO M KOOPAWMHHPOBATL CBOH




JNEUCTBUSA C APYTUMHU YJICHAMU KOMaH/IbI;

OIICHMBAaTh KAauye€CTBO CBOETO BKJaJa B OOIMA MTPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aMMOJICVCTBUSA; CPABHUBATDH PE3YJIbTATHI C UCXOAHOM 3aJaYeh U
BKJIAJl Ka)XKJOTO 4WI€HAa KOMAaHAbl B JOCTMIKEHUE PE3YJIbTATOB,
pasznensaTh cepy OTBETCTBEHHOCTH W MPOSBISITH TOTOBHOCThH K

IIPEAOCTABICHUIO OTYETA NIEPE TPYIIION

Perynarususie YV /|

3.1

Camoopranuzanus

3.1.1

BrisBasTe mpoOsieMbl ISl PEIICHHUS B KHU3HCHHBIX M yUeOHBIX
CUTYaIUsX;

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM PEIICHUS 3a1a4u (UK ero
4acTh), BBIOUpaATh CIOCOO pelieHus: Y4eOHOW 3a7adyd C y4eToM
UMEIOIIUXCS  PECypcoB U COOCTBEHHBIX  BO3MO>KHOCTEH,

apryMeHTHPOBATH MpeiaraéMble BApHUAHTHI PEIICHUA

3.1.2

OpueHTHpPOBAaTbCA B PA3IMYHBIX MOAXOAAX MPHUHITHS pPEUICHUN
(MHIMBUIyaIbHOE, TPUHATHE pEIICHUS B TpPYIIe, MPUHATHE
pelleHuH Tpynmnoii);

COCTaBIIATHh IIJIAH JEUCTBHMA (TUTaH peanu3alud HaMEYEHHOTO
ITOPUTMA PEIICHHUS ), KOPPEKTUPOBATH MPEIIOKEHHBIN AT OPUTM
C YYETOM TMOJTyUYEHUSI HOBBIX 3HAHHUHN 00 N3y4aeMOM OOBEKTE;

JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE

3.2

CaMOKOHTPOJIb

3.2.1

Brmagetp cmocobamMu = CaMOKOHTpPOJIS, CaMOMOTHUBAIlUM U

pedaekcun

3.2.2

Brocuth KOPPCKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBBIX




O6CTO$ITCJIBCTB, HU3MCHUBIIINXCA CI/ITyaLII/Iﬁ, YCTaHOBJICHHBIX

OLINOOK, BO3HUKILUX TPYAHOCTEN

3.2.3 JlaBaTh aJ€KBATHYIO OLIEHKY CHUTyallMd W TpejjaraTh IUIaH €€
U3MEHEHUS,
YUHUTHIBATh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTb TIpU pEIICHUH Y4uyeOHOM 3ajayu, aJanThupoBaTh
pelieHrne K MEHSIOIUMCS 00CTOSTEILCTBAM;
OOBSICHAITh IPUYMHBI JOCTHKEHUST (HEAOCTHXKEHUS) pe3yJbTaTOB
NeATeNIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MIPOU3OIICANICH CUTYaIINH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa MM U YCIOBUAM

3.3 OMOILMOHANBHBIA UHTEIUIEKT

3.3.1 Paznuyarh, Ha3bIBaTh U yHPABIATH COOCTBEHHBIMH SMOLMSIMHU U
SMOITUSAMH APYTHX;
BBISIBIIATH M @aHAJTM3UPOBATH MPUUUHBI SMOILINH;
CTaBUTh Ce0s Ha MECTO APYroro 4eJoBeKa, MTOHMMATh MOTHBBI H
HaMEpEeHHUsI IPyToro;
PEryJIUpPOBATh CIIOCOO BBIPAKEHUS IMOITUN

3.4 [TpunsiTue cedst u npyrux

34.1 OCO3HAaHHO OTHOCHUTBCA K JPYyroMy 4YEJOBEKY, €ro MHEHHUIO;

IPU3HABaTh CBOE MPABO HAa OMIMOKY M TAaKOE k€ MPaBO JIPYyroro;
NpPUHUMATH Ce0sl U APYTUX, HE OCYXKAas;
OTKPBITOCTh C€0€ U APYTHM;

0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

HpeI[MeTHLIe PE3YyJbTAaThI

Auaredpa 9 kiace




Yucya v BLIYUCIEHUS

CpaBHHBATH U YNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.
Boinonusate apudmeTndyeckue IEWCTBUSL C PAIMOHAIBHBIMU YHUCJIaMU, COYeTast
YCTHBIE W THUCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCICHUS C MPPALMOHAIbHBIMU
YHUCIIAMU.

Haxonute 3HaueHus CTENEHEW C LENbIMUA IMOKA3aTENsIMA U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAKEHUI.

OKpyraaTh  JI€UCTBUTENBHBIE YKCJA, BBIIOJHATH MNPUKUIKY  pe3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUMH.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHENHBbIE U KBaJpaTHbIE YpPaBHEHUs, YPAaBHEHUSI, CBOJASIIMECS K HUM,
npocTeuime 1poOHO-palliOHANIBHBIC YPAaBHECHHUS.

Pemate cuctembl IByX JTUHEHHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUM, B KOTOPBIX OJHO YPABHECHUE HE ABJISACTCS JIMHEUHBIM.

Pemrate TekcTOBBIC 3a7aUM anreOpandyecKuM CIIOCOOOM C TTOMOIIBIO COCTABIICHHS
YPaBHEHUS WJIM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBoauTh MPOCTEUIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHEHHM, B TOM
YHUCjie ¢ MPUMEHECHHEM rpadHuuecKuX MpeCcTaBIeHU (yCTaHAaBIMBATh, UMEET JIU
ypaBHEHUE WJIM CUCTEMA YPAaBHEHUM PEILICHUs, €CJIM UMEET, TO CKOJIBKO, U MpoYee).
Pemrate nmuHeliHbIC HEpaBEHCTBA, KBaIpaTHBIC HEPABEHCTBA, N300pakaTh PEIICHHE
HEPABEHCTB HA YMCJIOBOU MPAMOM, 3aIMChIBAaTh PEIIEHUE C TOMOIIbI0 CUMBOJIOB.
Pemars cucTeMBbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOEC HEPABEHCTBO, H300pakaTh pEIICHWE CHCTEMbl HEPaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3aNMCHIBATH PEIICHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4.

DOyHKUUN

Pacno3znaBath (OYHKIIMHM U3YyYEHHBIX BUJIOB.

[Toka3piBaTh CXEMAaTHYECKH PACHOJIOKEHHE Ha KOOPJAMHATHOM IUIOCKOCTH

rpadukoB QyHKIUN Buga: y = #x, y=kx+b,y=f x,y=ax2+bx+c,y=x3



Y= Vx, Y = |x| B 3aBUCMOCTH OT 3HaYCHU I KO3 (HUIIMECHTOB, ONMCHIBATH CBOMCTBA
GyHKIU.

Crpoutrb u wu3o0paxarb CXeMaTH4YECKH TrpaduKH KBaJApPAaTUUYHBIX (DYHKIHM,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIIUN 11O UX Tpadukram.

Pacno3naBath kBagpaTuuHyro QyHKIHIO 10 (opMmyse, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIIUN U3 peaIbHOU KU3HU, PUZUKH, TECOMETPUH.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOrPeccUn

Pacno3naBath apudmeTHyeckyr0 M TreOMETPUYECKYIO0 MPOTPECCUU TPU Pa3HBIX
crnoco0ax 3agaHusl.

BhINOTHATH BBIYKCIEHUS ¢ UCTIOIB30BaHUEM (POPMYIT N-ro ujieHa apuhMeTHIECKON
¥ TEOMETPHUUECKOUN MPOrpeCcCuid, CyMMBI TIEPBLIX N YICHOB.

N300paxath 4ieHbI OCIIEI0BATEIIBHOCTH TOYKAMHU Ha KOOPAMHATHOM TIOCKOCTH.
Pemrate 3amaun, cCBA3aHHBIE C YHCIOBBIMU TOCJIEIOBATEIBHOCTSIMU, B TOM YHUCIIC
33/1a4d M3 PEANbHOW JKM3HU (C HCIIOJIb30BAaHUEM KaJIbKYJsATOpa, IHU(POBBIX

TEXHOJIOTHUH).

I'eomeTpus 9 kiaacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIUHU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOILBIO
pa3iInyHbIe AJIEMEHTHI IPSIMOYTOJIBHOTO TpeyroJIbHUKa («peteHue
HOPSMOYTOJIBHBIX TPEYTOJIbHUKOB)).

HaxoauTs (¢ mOMOIIBIO KAJIBKYJISTOPA) ATUHBI U YTJIbI 1J11 HETAOJMYHbBIX 3HAUCHUH.
[Tonp3oBaTbess (GopMyslaMHd TPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM [UJIl HAxXOXKIEHUS COOTHOLIEHUH MEXJIy TPUTOHOMETPUYECKUMHU
BEJIUYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB Il HAaXOXKIEHUS pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA ((PELIEHUE TPEYrOJbHUKOB»), MPUMEHATH HX IpPH
pELIEHNH F€OMETPUUECKHX 3a/1a4.

Bnagete moHsTHSAMU TpeoOpa3oBaHUs IMOJ00Hs, COOTBETCTBEHHBIX 3JEMEHTOB

oA0OHBIX QUTYP.



[Tonb30BaThCs CBOMCTBAMM MOJOOMS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYMCIATH
JUTMHBI ¥ HAXOAUTh YIJIbl y MOAOOHBIX (pUryp.

[IprmeHsATh CBOMCTBA MOAOOUS B MPAKTUYECKHUX 3a/1ayax.

YMeTp MNpUBOAUTH MNpUMEPbl MNOJOOHBIX (UIYp B OKPYXKAIOIMIEM MHpE.
ITonp30BaTeCs TeOpeMaMH O IPOU3BEACHUM OTPE3KOB XOpH, O IIPOU3BEICHUU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (U3HUECKUI CMBICI,
OPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U (PU3NYECKUX 3a/1aY.

IIpuMeHATh CKalIsipHOE NMPOU3BEIACHUE BEKTOPOB Ul HAXOXKJIECHUS JUIMH U YIJIOB.
ITonp30BaTbCsd METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

BiianeTp mMoHATUAMU NPaBUIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IyTU OKPYKHOCTHU U PAJUAHHOW MEPBI YIJIa, YMETh BBIYMCIATH IUIOLIAAbL Kpyra U
€ro 4acTeu.

IIpuMeEHATh NIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxoautb ocu (WK HEHTPBl) CUMMETPUH (PUTYp, IPUMEHSTH IBUKEHUS IJIOCKOCTH
B [IPOCTEHIINX CIIyYasiX.

IIpuMeHATh NIOJIyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIIN
JUIL 3a/1a4 PEaJbHOM JXU3HU U IPOBOAUTH COOTBETCTBYIOLIUE BBIYUCIEHUS C
OpPUMEHEHUEM TMOAO0OUS M TPUTOHOMETPUUECKUX (YHKIMH (MOJB3ysach, TIne

HEO0OXO0UMO, KAJIbKYJISITOPOM).

BeposiTHOCTDH M cTaTHCTHKA 9 KJace

W3Bnekate W mpeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHUKAX B BUJE TaOJIHI], TUarpamm, rpadukoB, MPEACTABIATH JAaHHBIC B BUC
TaOJINII, TUarpaMm, rpaduKos.

Pemarts 3amaum  OpraHM30BaHHBIM MEPEOOPOM  BAPHAHTOB, a TaKXKe C
MCITOJIb30BaHUEM KOMOWHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMMcaTeIbHBIE XapaKTEPUCTUKH 1T MACCUBOB YHCIIOBBIX JTAHHBIX,

B TOM 4YHCJIC CPCAHNC 3HAYCHUA M MCPbI paCCCHBAHUA].



HaxoauTe 4acToThl 3HAYEHUH M YAaCTOThl COOBITHS, B TOM YHCJE MOJb3YACH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOSITHOCTH CIy4allHBIX COOBITUI B M3YUYEHHBIX OIBITaX, B TOM YUCIIE B
OMBITAaX C PABHOBO3MOXHBIMH 3J€MEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCIBITAHUM
110 TIEPBOI0 ycCIexa, B CEpUAX UCIIbITaHUN bepHysum.

HNmets nipecTaBiieHUE O CIIy4alHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEM.
Nmerhs mnpencraBieHWE O 3aKOHE OOJIBIIMX 4YHCENl Kak O IPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIINUX YUCEN B

NpUpOJIe U OOIIECTBE.

B ¢denepanbHbIX M pervoHaNbHBIX MpOIEAypax OIEHKH KauecTBa O0Opa30BaHMS
UCHIONIb3yeTCcd  mepeyeHb  (KoAu(UKATOp) paclpeiesieHHbIX 10  Kiaccam
IpOBEPSIEMBbIX TPEOOBaHUM K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTEIbHOM
IporpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUS M JJIEMEHTOB COJAEpKAHUA IO

MAaTCMAaTHKC.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpamMMmsl (9 kimacc)

Kon [IpoBepseMbie MpPEeAMETHBIE PE3YJIBTAThl OCBOCHHUS OCHOBHOM
IIpoBEpsieMOT | 00pa3oBaTEIILHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS

0 pe3ynbTaTa

1 Yucra ¥ BBIYMCIIEHUS

CpaBHUBaTH u YIIOPSI0YMBATh palnroHaIbHbIE 151
1.1

VppalrOHAIIBHBIE YUCIA

BeimonHaTh  apudMeTndeckue AEUCTBUS C  PAIMOHAIBHBIMHU
1.2 YUCJIAMH, COYETasi YCTHBIE U MMCbMEHHBIEC NMPUEMBI, BBITIOJIHSTH

BBIYMCJICHHA C HPpAIXMOHAJIbHBIMHY YU CJIaMHA




1.3

HaXOI[I/ITB 3HAYCHUS CTCICHEH C OCJIbIMHU ITOKA3aTCIAMHU U

KOpHeﬁ, BBIYHUCIIATh 3HAYCHUA YU CJIOBBIX BprEDKCHI/Iﬁ

1.4

OprTJIHTB IICfICTBHTCJ'H:HBIC 4YuCjia, BBIIIOJHATL IMPUKHUAKY

pe3yiibTaTta BBI‘II/ICJ'IGHI/II\/'I, OIICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemlate nuHElHBIE W KBAaJpAaTHBIE YpPaBHEHHUs, YpaBHEHUS,
CBOJSIIMECS K HHUM, MpoCTellIne ApoOHO-pallMOHaIbHbIE

ypaBHEHUSA

2.2

Pemlatb cucrtembl [BYyX JIMHEHHBIX YpPaBHEHUW C JIBYMs
NEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHMil, B KOTOPBIX OJIHO

YPAaBHCHHUC HC ABJIACTCA JIMHEMHBIM

2.3

Pematr TEKCTOBEIE 3aJaun aJIPe6paPI‘{€CKPIM crocobom ¢
IIOMOIIIBIO COCTABJICHUA YPABHCHUA HJIM CHCTCMBI [IBYX

YpaBHEHHI C IByMs Ie€pEMEHHBIMU

2.4

[IpoBoauTh MPOCTEUIINE MCCICAOBAHUS YPABHEHUW U CHUCTEM
YpaBHEHHI, B TOM 4YHCIE€ C MPUMEHEHUEM TpadUuyecKux
NpeACTaBICHUN  (HampuMep, YCTaHABIWMBATb, MUMEET JIU
YPaBHEHUE WIM CUCTEMA YPAaBHECHHM PELICHUS, €CIIU UMEET, TO

CKOJIBKO)

2.5

Pemate nuHENHBIE HEPAaBEHCTBA, KBAaJpaTHbIC HEPABEHCTBA,
U300pakaTh peIIeHWE HEPABEHCTB HA YHCIOBOW MPSMOIA,

3allMChIBATh PCHICHUC C IIOMOIIBIO CHMBOJIOB

2.6

Pemath cucTteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE
CHCTEMbl HEPABEHCTB HAa YHCIOBOM MPSIMOM, 3alUChIBaTh

peUICHUC C IIOMOIIbIO CUMBOJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 33724

DOyHKIUU

3.1

Pacno3naBath ¢yHKIMM u3ydeHHBIX BHAOB. [loka3biBaTh

CXCMATHUYCCKH PacCIOJOKCHUC Ha KOOpI[PIHaTHOP'I IIITOCKOCTHU

k
rpadukoB pynkuuil Buga: y =kx,y=kx+b, Y= Y ax? + bx

+ ¢ B 3aBUCUMOCTH OT 3Ha4€HUH KOA()PUIMEHTOB, ONMUCHIBATH

cBoiicTBa yHKUUN

3.2

[loka3piBaTh CXEMaTHYECKU PACIOIOKEHHE HAa KOOPIUHATHOM
IUIOCKOCTU rpadukoB (YHKIMI BHUAA y=\/§, y = [X| u

ONKCHIBATh CBOMCTBA (PYHKIIUH

3.3

Ctpouth U N300pakaTh CXeMaTHUECKH IpaUKU KBAIPATHUHBIX
(GyHKIIMN, OMUCHIBATH CBOMCTBA KBAIPATUUYHBIX (DYHKIIMMI 1O UX

rpadukam

3.4

Pacno3naBath  KBajpatuuHyro (QyHKIHIO 10  Qopmye,
NPUBOANTHh TPHUMEPHI KBAJIPATHYHBIX (PYHKIHHA W3 peaTbHOU

KU3HH, GU3UKHA, TEOMETPUHU

ApudmeTnyeckas U reoMeTpUYeCcKas Mporpeccuun

4.1

PacnoznaBath apuPpMETHIECKYIO U TEOMETPUYECKYIO

IIPOTPECCUH TIPH Pa3HBIX Crioco0ax 3aaaHus

4.2

BbINOTHATH BEIYUCIIEHUS C UCTIOIB30BaHUEM (DOPMYII N-TO WieHa
apu(PMETUIECKO ¢ TEOMETPUUYECKONW MPOTPECCHI, CYMMBI

IICPBLIX N YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI IIOCJICA0BATCIbHOCTH TOYKaMH Ha

KOOPJIMHATHOM TNTIOCKOCTH




4.4

Pemrars 3a/1a4H, CBS3aHHBIE c YUCIIOBBIMU
IIOCJICOBATCIIBHOCTAMHA, B TOM YHCIE 3ala4d W3 PEAIBHON
KU3HU (C  HCIONB30BAaHUEM  KaJbKYJIATOpa, LUPPOBBIX

TEXHOJIOTUH)

BepostHOCTB M cTaTucTHKA

5.1

N3Bnekats 1 npeoOpa3oBbIBaThH MHPOPMAIHIO, TPEACTABICHHY IO
B Pa3IMYHBIX UCTOYHUKAX B BUJE TaOJIUII, TUarpamMm, rpauKos,

MpCaACTaBJAATh JAHHBIC B BUJIC Ta6J'II/II_[, Auarpamm, I‘pa(i)I/IKOB

5.2

Pemiate 3aJa4Y1 OpraHU30BaAHHBIM Hepe6op0M BapUaHTOB, a

TaKXXEC C UCITIOJIB30BAaHUCM KOM6I/IHaTOpHLIX ImpaBuJI U MCTOJOB

5.3

Hcnons30BaTh ONMCATEIbHBIC XapaKTCPUCTUKU IJIA MACCHUBOB
YHUCJIOBBIX JAdHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHUA U MCPLI

pacCCUuBaHUA

5.4

HaxoauTe 4acTOTHl 3HAUEHUN U YACTOTHI COOBITHS, B TOM YHCIIE
NOJIB3YSCh  pE3yJIbTaTaMU  IPOBEJCHHBIX HW3MEPEHUHM U

HAOJTIOIEHU I

9.5

HaxomuTh BEpOATHOCTH CIIy4YaWHBIX COOBITHH B HM3YYEHHBIX
ONbITaX, B TOM YHUCJIE B ONBITaX C PABHOBO3MOXHBIMHU
3JIEMEHTAapHBIMU COOBITUSAMHU, B CEPUSIX UCIBITAHUHN 10 IEPBOTO

yCIexa, B CEpUsX UCIbITaHNU bepHyinu

5.6

Nmers npencraBieHne O CIy4yalhHOM BEJIMYMHE U O

pacnpeeieHu BEPOSITHOCTEH

5.7

Nmers mpencTaBieHre O 3aKOHE OOJBIIMX YHCENT Kak o
MPOSIBJICHUN 3aKOHOMEPHOCTH B CIIYYallHOM M3MEHUYHMBOCTH U O

pOJIH 3aKOHA OOJIBIINX YHCEIT B IPUPOJIC U OOIIECTBE




I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMH OCTPBIX YIIOB, HAXOAUTH
C HUX I[OMOUIIBIO pA3JIMYHBIE JJIEMEHTHl IPSAMOYTOJIBHOIO
TpeyrojbHuKa ("peleHrne NpsIMOYTOJbHBIX TPEYroJbHUKOB'").
HaxoauTe (c mOMOLIBIO KaJNbKYJISATOpPA) JJIMHBI U YIJIbl JJIS

HETAOJIMYHBIX 3HAYCHUH

6.2

[Tonw3oBaThcss  dopmysamMu  TPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIAECCTBOM  JJIA HAXO0XJICHUS

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYICCKUMHU BCIINYNHAMHA

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIs1 HAXOKICHHUS
Pa3IMYHbBIX 3JIEMEHTOB TPEYTrOJIbHUKA ("petenue
TPEYTrOJIbHUKOB"), [IPUMEHSATH 170, pu pelieHun

ICOMCTPHUUICCKUX 3a/1a4

6.4

Bnanets HNOHATUSMHU npeoOpa3zoBaHus noxoous,
COOTBETCTBEHHBIX JIEMEHTOB M0100HBIX ¢uryp. Iloms3oBaTbes
CBOMCTBaMU MOJ00MS TPOU3BOIBHBIX (PUTYDP, YMETH BHIYUCIATH
JUIMHBl ¥ HAXOIUTh YIibl y TOM00HBIX ¢uryp. IlpumeHsTH
CBOICTBA MO00US B MPAKTHYECKUX 3a7a4ax. Y METh MPUBOAUTH

pUMEPHI TOJOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE

6.5

ITonp3oBaThCs TCOpCMAaMHn O IIPOU3BCACHHUN OTPEC3KOB XOpAd, O

IMPOU3BCACHNH OTPC3KOB CCKYIIUX, O KBAApPaTC KacaTeJbHOMI

6.6

[Tonp30BaTbCAd BEKTOpaMHu, NOHUMATh WX T'E€OMETPUYECKUNA H
(bu3HUECKHI CMBICI, TPUMEHSTh UX B PEIICHUHA T€OMETPUICCKUX
u Qusnueckux 3agad. [IpUMEHSTh CKaISIpHOE TPOU3BEICHHE

BCKTOPOB AJISI HAXOXKACHUA TJIMH U YI'JIOB

6.7

ITonp3oBaThCs MCTOAOM KOOpAHMHAT Ha IINIOCKOCTH, IIPHUMCHATH




€Tr0 B pCHICHHUU I'COMCTPHUUICCKUX U INPAKTUICCKUX 3a/ a4

6.8

Brnanerp NOHATHMAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JUJIMHBI
OKPYKHOCTH, JUIMHBI AYTM OKPYKHOCTH W PaJAWaHHOW MeEpHI
yria, YMEThb BBIUHCIATH IUIOMIAAb Kpyra M €ro 4acTei.

[IpuMeHATH NOJIyYEHHBIE YMEHUS B IPAKTUUECKUX 3a/1a9ax

6.9

Haxonute ocu uiau LEHTpbl CUMMETpuUu (Uryp, NPUMEHSTh

JABHKCHMUS ITJIOCKOCTH B HpOCTCfIIlIHX ciaydasax

6.10

[IpuMeHATP NOJNYyYEHHBIE 3HAHUS HA IMPAKTHUKE - CTPOUTH
MaTeMaTH4eCKue MOJAENHM [ 3ajad peallbHOM JKU3HU U
IPOBOJIUTh COOTBETCTBYIOIIME BBIYUCICHHUS C NPUMEHEHHEM
noJI00MsT M TPUTOHOMETPUUYECKUX (QYHKIHM (MOJB3YsICh, TIe

HE0OX0JIUMO, KaJbKYISTOPOM)

[IpoBepsiemble eMeHTHI conepxanus (9 kiacc)

Kon [IpoBepseMblii 3IEMEHT COJIEPKAHUS
1 Uucna v BEIYUCIICHUS
PammonanbHble 4ucla, UPpAMOHATIBHBIE YHCIA, KOHEYHBIC U
11
OECKOHEYHBIE IECATUYHBIE APOOH
MHOXECTBO JECUCTBUTEIIBHBIX YHCEN, JICHCTBUTEIBHBIE YHMCIA Kak
OCCKOHEUHbIE  JecATUYHBIE  JpoOu. B3aumHO  omHO3HAUYHOE
1.2
COOTBETCTBHE MEXIAY MHOXECTBOM JCHCTBUTEIBHBIX 4YHUCEI U
KOOpAUHATHOU npsiMoil. CpaBHEHHUE JEHCTBUTEIBHBIX YUCET
1.3 ApudmMeTHIecKre TeUCTBUS C ICHCTBUTEILHBIMU YUCIaMU
N3mepenusi,  mpuOiaMKeHHs,  OIEHKH.  Pa3Mepbl  OOBEKTOB
14

OKpPYyZXKaromero mupa, AJIUTCIbHOCTh IIPOOCCCOB B OKPYXKAIOLICM




MHUpC. HpI/I6J'H/DK€HHO€ 3HAa4YCHUEC BCINMYHUHBI, TOYHOCTD HpI/I6HI/I)K€HI/IH.

Oxkpyrnenue uncen. [Ipukuaka u oleHKa pe3yabTaTOB BBIYUCICHUN

2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHUS C OTHOW NTEPEMEHHOM
JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOJAILIUXCS K
2.2
JIMHEWHBIM
KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIAIIUXCA K
2.3
KBaIPaTHBIM
buksanparHoe ypaBHeHue. [Ipumepsl penieHnst ypaBHEHUN TPEThER U
2.4
YETBEPTOM CTENEHEN Pa3I0KEHUEM HA MHOXKUTEIU
2.5 Pemenue apoO6HO-paliMoHaNbHBIX YpaBHEHUN
2.6 Cuctembl ypaBHCHHU
2.7 VYpaBHeHUE C ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem nByX TUHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU
Pemenne cucrem nByX ypaBHEHHM, OJHO M3 KOTOPBIX JUHEHMHOE, a
2.9
JPYTO€ - BTOPOU CTENEHU
I'paduueckass wumHTEpHpeTasi CHUCTEMBl ypPaBHEHHH C JABYMS
2.10
IIEPEMEHHBIMH
2.11 Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM Crocooom
2.12 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Peuienvie TMHETHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenne cucrem JIMHEMHBIX HEPABEHCTB C OJHOM MIEPEMEHHOU




2.15

KBangpaTHbie HEpaBEeHCTBA

I'padrueckass uHTEpHpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C

2.16
JBYMS TTIEPEMEHHBIMU
3 OyHKIUU
KBagpatnunas ¢yukuus, ee rpaduk u cBoiictBa. Ilapabona,
3.1
KOOPJIMHATHI BEPIIMHBI 1apaboJibl, OCb CHMMETPUU NapaldoIibl
3.2 I'paduxu pynkuuii y = kx, y = kx + b u ux coiictsa
. K 3 y
3.3 I'paduxu bynkumii Y = Y = X° mux cpoficTa
3.4 I'paduxu Gyrkumii Y =X, y = |x| 1 nx cBoiicTsa
4 YucnoBble MOCaea0BaTEIbHOCTH
Omnpenenenne M cnocoObl 3aJJaHUsl YUCIOBBIX MMOCIEI0BATEILHOCTEM.
4.1 3a/iaHue NocaeA0BaTeNbHOCTH PEKYPPEHTHOM hopmyIoii u hopmyoit
N-TO YJieHa
Apudmernyeckas IPOrpecCHs. dopmyIbl n-ro YJieHa
4.2
apu(PpMETHIECKON MPOTPECCUH, CyMMBI TIEPBHIX N YJICHOB
I'eomerpuueckas nporpeccus. PopmyIibl N-ro 4jieHa FeOMETPUYECKON
4.3
POTPECCUH, CyMMBbI IIEPBBIX N UICHOB
N300paxkeHne 4neHOB  apUPMETHYECKOW U TeOMETPUUYECKOU
4.4 IPOTPEeCCUi TOYKAMU HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN WU
3KCIIOHEHIIMAIBHBIA POCT
4.5 CJ10KHbBI€ MPOLICHTHI
9) BeposTHOCTb U cTaTUCTHKA




[IpencraBneHne AaHHBIX B BUJE TaOJuWll, auarpamm, rpaduKoB,

5.1 WHTEpIpeTalus JaHHbIX. UTeHUE U MOCTPOCHHE TaOIUIl, IUArpaMM,
rpaMKOB MO peaTbHbIM JaHHBIM
5.2 [lepectanoBku u pakropuan
5.3 CoueTaHus ¥ YUCIIO COUCTaHUIN
Tpeyronbuuk Ilackans. Pemienue 3agauy ¢ MCHOJIB30BAaHHEM
5.4
KOMOMHATOPUKH
I'eomeTpuueckas BeposiTHOCTh. CitydaliHbIN BBIOOP TOUKH U3 QUTYPHI
5.5
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYyTU OKPYKHOCTHU
5.6 UcnwiTanue. Ycenex u Heyaada. Cepusi UCTIBITAHUM 0 MEPBOTO ycIiexa
Cepust ucnbiTanuii beprymnu. BepostTHOocTH cOOBITHH B cepuu
5.7
yucneiTanni bepryinu
5.8 CrnyyaitHasi BEJIMUMHA U PACPEICIEHUE BEPOATHOCTEN
MaremaTrnueckoe OXXHUJIaHUE 151 TACTICPCHSL. [Tpumepsl
5.9 MaTEeMaTHYECKOTO OKUIaHUSI KaK TEOPETUUECKOTO CPETHETO 3HAUEHUS
BEJIMYUHBI
MaremMaTH4eCKOE OXHUJAHUE W JUCHEPCHS CIy4ahHOM BEJIMYUHBI
5.10
"quCio ycrexoB B cepun ucubiTanuil bepuymimn"
[TonssiTe o 3akoHe OoNBIIMX YHceNl. M3MepeHHe BEpOATHOCTEH C
511 [IOMOIILI0 4YacTOT. Pojib M 3HAUeHHWE 3aKOHA OOJBIINX YHCET B
IpUpPOJIE U 00IIIECTBE
6 I'eomeTpus
6 Cunyc, kocunyc, TaHreHc yrioB or 0 pgo 180°. OcHoBHOE
A

TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI IPUBEICHUS




Pemenue tpeyronbHUKOB. TeopeMa KOCUHYCOB M TE€OpEMa CHUHYCOB.
6.2 Pemienne mnpakTHYecKuMX 3amad  C  HCHOJB30BAHUEM TEOPEMBI

KOCHHYCOB M TEOPEMbI CUHYCOB
6.3 [IpeobpazoBanue nomo6usi. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB

Teopema o npou3BeI€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUU
6.4

OTPE3KOB CEKYIIMX, TEOpeMa O KBajJpaTe KacaTeJIbHON

BekTop, nanuHa (MOIyNb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI,

OPOTUBOMOJIOKHO  HAMpABJIEHHbIE  BEKTOPbI,  KOJUIMHEAPHOCTH
6.5

BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOpaMH.

Paznoxenue BekTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPAM

Koopnunatet  BekTopa. CkansipHO€ TNPOU3BEICHHE BEKTOPOB,
6.6

IpUMEHEHHE JIJIs1 HAaX0XKACHUS JJIMH U yTI0B

JlekapToBbl KOOpPAMHATHl HAa IUIOCKOCTH. YPpaBHEHHS MpsSMOMl U
6.7 OKPYXHOCTH B KOOPJMHATAX, MEPECEUECHUE OKPYNKHOCTEH U MPSIMBIX.

Meton KOOpAMHAT U €ro MPUMEHEHUE
6.8 [IpaBuiIbHBIC MHOTOYTOJTBHUKHU

Jnuna oxpyx)HocTH. ['pagycHas v paguanHas Mepa yriia, BEIYUCICHUE
6.9

JUIMH yT OKPY>KHOCTEN
6.10 [Inomanp kpyra, ceKkTopa, cerMeHTa

JIBuKeHUsT  TJIOCKOCTH W BHYTPEHHUE  CHUMMETpuu  (uryp
6.11

(aneMeHTapHble npeacTaBienus). [lapannensusiii nepenoc. [loBopot

J171s1 ipoBeieHNsI OCHOBHOT'O TOCYAapCTBEHHOIO 3K3aMEHa 10 MaTeMaTuKe (Jajee -
OI'D mo mareMaTuke) HUCHONb3YyeTCs MepedyeHb (KoaudukaTop) MpOBEPSIEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMbl

OCHOBHOTO 00111eT0 00pa30BaHUs U SJIEMEHTOB COJIEPKaHUSI.



[Tposepsiembie Ha OI'D o maTeMaTuke TpeOoBaHUs

K pe3yJbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTEIbHON IPOrPaMMBI

OCHOBHOT0 00111eT0 00pa3oBaHus

Kon
MPOBEPSEMOT

0 TpeGoBaHuUs

[IpoBepsemble TpeOOBaHHS K MPEAMETHBIM pe3yjibTaTaMm
OCBOEHHSI OCHOBHOI 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O

obmrero obpazoBanus Ha ocHoBe GI'OC

1

YMeHue onepupoBaTh MOHITUAMU: MHOKECTBO, OJIMHOKECTBO,
omnepaluy HaJl MHOKECTBAMU; YMEHUE ONEPUPOBATH MOHITUSIMU :
rpad, cBsI3HBIN Tpad, AEPEBO, ITUKII, MPUMEHSTH UX MIPU PEIICHUU
3a/lay; yMEHHE HCIOJIb30BaTh TpaduyecKkoe MpeacTaBiIeHUe
MHO>KECTB JIJII ONTMCAHUS PealbHbIX MPOLIECCOB U ABJICHUM, NTPU

PCUICHUHU 3a1a4 U3 JPYIUux y‘le6HBIX mpcaMeEcTOB

YMeHue OIepupoBaTh NOHATUSAMU: ONPEACICHUE, AKCHOMA,
TEOpeMa, J10Ka3aTeJIbCTBO; YMEHHUE PACIlO3HAaBaTh UCTUHHBIE U
JIOKHBIE BBICKA3bIBaHMUS, IIPUBOJIUTH IIPUMEDPBHI 151
KOHTPIPUMEPBI, CTPOUTH  BBICKA3bIBaHWS U  OTPULIAHUSA

BBICKA3bIBAHUIM

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YHUCIIO0, IIPOCTOE
Y COCTAaBHOE YMCIIO, IEIUMOCTb HATyPaJIbHBIX YHCEI, IPU3HAKU
JETUMOCTH, 11€JI0€ YUCII0, MOYJb YKCIia, OOBIKHOBEHHAS IPOOH
U JIecSITUYHAsl JpoOb, CTAaHAAPTHBIA BUJ YKCIIA, PAllMOHAIBHOE
YHUCJI0, UPPALMOHAIBHOE YHCIIO, apU(PMETHUECKUN KBapaTHBIN
KOPEHb; YMEHHUE BBIIOJIHATH ICUCTBUS C YUCIIAMH, CDAaBHUBATH U
YHOOPSA0YMBATh YMCIIA, IPEACTABIATh YHACIA HA KOOPJIUHATHOU
IPSIMOM, OKPYIJISTh YUCIA; YMEHUE AENaTh MPUKUAKY U OLECHKY

pe3yibTaTa BEIYUCICHUN




YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C  LEJbIM
II0Ka3aTeJIeM, apu@MEeTH4YeCKUid  KBaJpaTHBIA  KOPEHBD,
MHOTO4JIEH, ajaredbpanueckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypajbHON cTeneHu OOJbllle E€IUHULBI;, yYMEHHUE
BBIMOJHATh pacueTbl no (opmyiaMm, NpeoOpa3zoBaHUsl LENbIX,
JIpOOHO-PAlIMOHANIBHBIX BBIPAKEHUN U BBIPAXKEHUI C KOPHIMHU,
pa3NoKeHHe MHOrouwleHa Ha MHOXKHUTEIUM, B TOM YHCIE C
UCIOJIb30BaHUEeM (OpMyINl Pa3HOCTH KBaJpaToB M KBajpara

CYMMBI 1 Pa3HOCTH

YMeHue onepupoBaTh MOHSTUSIMU: YHCIOBOE PAaBEHCTBO,
YpaBHEHHUE C OJHOW NEPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEpPABEHCTBO C MEPEMEHHOW; yMEHHE pellaTh JMHEHHbIE U
KBaJIpaTHbIC ypaBHEHUS, APOOHO-pAIlMOHATBHBIE YPaBHEHUS C
OIHOW TIEPEMEHHOM, CHUCTEMBI JIBYX JIMHEHMHBIX YpPaBHCHUHU,
JVHEHbIe HEPABEHCTBA U MX CUCTEMbI, KBaJipaTHbIE U APOOHO-
palMOHaJIbHBIE HEPABEHCTBA C OJHOI EPEMEHHOM, B TOM YHUCIIE
IpU PELICHUM 3aJay U3 JPYTruX MNPEIMETOB M NPAKTHUYECKUX
3a/1a4; YMEHHUE HCMOJb30BaTh KOOPAMHATHYIO NPIMYI0 U
KOOPJMHATHYIO IUIOCKOCTh Ui M300PaKEHUS  pelIeHUM

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMA: QYHKIUA, TpaduK QYHKIIIH,
HYTU (DYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHHUS
GyHKIIMK;  yMEHHE  ONEepUpOBaTh  IMOHATUAMH:  MpsiMas
POMOPIIMOHATILHOCTh, JIMHEWHAsT (YHKIHS, KBaJpaTHIHASL
byHKIMsA,  oOpaTHas  MPOMOPIMOHAIBHOCTH,  mapaborna,
runep0osia; ymeHue CTpouTh rpaduku (QyHKIUH, UCIIONIB30BAThH

rpaduKu 1Sl ONIpEeIeHUsI CBOMCTB MPOIECCOB U 3aBUCUMOCTE,




JUISL peLIeHus 3a]1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U PeaIbHOMN
KU3HU; YMEHHE BbIpakaTb (POpPMYJIaMH 3aBUCUMOCTH MEXIY

BCINMYHNHaAMU

YMeHue onepupoBaTh NOHATHUAMH:  IOCIIEIOBATEIBHOCTD,
apumeTHyecKkass M TEeOMETpUYecKas MpPOTrPECcCUu; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIEIOBAaTEIBHOCTEN, (HOPMYIIbI
CYMMBbI U OOIIET0 YjieHa NP PeIlIeHrH 3a/1a4, B TOM YUCIIE 3a/1a4

H3 Ipyrux y‘le6HBIX npecamMecTOB U peaHBHOﬁ KU3HHU

YMeHue pemarh 3aJayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, A0JIM U YacTH, IBUKEHHUE, paboTy, IIEeHy TOBApOB U
CTOMMOCTb TOKYINOK M YCIYyI, Hajord, 3ajadd U3 o0biactu
yIpaBleHUs JIUYHBIMU W CEMEWHbIMU (PUHAHCAMU); yMEHHUE
COCTaBJISITh BBIPAXKEHUsI, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 10
YCIOBHIO 3a/aud, HCCIEN0BaTh IIOJYYEHHOE pEIlIEeHUue U

OLICHUBATH HpaB,ZIOHO,IIO6HOCTI> IMMOJTYUYCHHBIX PC3YyJILTATOB

YMeHue omepupoBaTh MOHATUAMH: (QUTYpa, TOYKA, OTPE3OK,
npsiMasi, Jiy4, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBII U PaBHOCTOPOHHHUU TPEYTOJIbHUKH,
PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMaHa, OUCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, YETBIPEXYTOJbHUK, TapajuieiorpaMM, pomoO,
NpSIMOYIOJIBHUK, KBaApaT, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTeJabHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (HUTypamu;
YMEHHE pelIaTh 3a/1a4l, B TOM YUCJIE U3 MTOBCETHEBHOW KU3HH,
Ha HaxO0XJECHUE TE€OMETPUYECKHX BEJIMYUH C NPUMECHEHUEM

W3YYCHHBIX CBOMCTB (UTYp U (HaKTOB

10

YMeHue onepupoBaTh NOHITUSIMU: PABEHCTBO (PUTYp, PABEHCTBO

TPCYIrOJbHUKOB, IIApalJICIIbBHOCTL H ICPIHCHAUKYIIAPHOCTD




OPSIMBIX, YTOJ MEXIY MPSMBIMH, NEPHEHIUKYIIAp, HAKIOHHAS,
npoekius, Tnoaobue ¢uryp, TMOJ00HBIE TPEYTrOJBHUKH,
CUMMETPHUSI OTHOCHTEJIBHO TOYKM U  HOPSIMOM; yMEHHE
pacno3HaBaTh paBEHCTBO, CHMMETpPUI0O U mojoOue duryp,
NapajuyielbHOCTh W NEPHEHIUKYISIPHOCTh  MPSMBIX B

OKpPYXaloIleM MUpe

11

YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHHUE, YTOJ
(BeMYMHA yTia, CHHYC W KOCHHYC VyIJla TPEYrojibHUKA),
JIOIIA]Ib; YMEHUE OIIECHUBAThH Pa3MePhl IPEIMETOB U OOBEKTOB B
OKPY’KaIOIEM MHUpPE; YMEHUE NMPUMEHITh (DOPMYJIBI MIEPUMETPa
Y TUJIOIIAIM MHOTOYTOJBHUKOB, JITTUHBI OKPY>KHOCTH M TIJIOIIA TN
Kpyra, o0bemMa MPSMOYTOJIbHOTO Napajulesienunena; yMeHHe
NPUMEHATh TPU3HAKU PABEHCTBA TPEYTrOJHLHUKOB, TEOPEMY O
CyMMe€  yIJIOB  TpeyrojibHuka,  Teopemy  [ludaropa,
TPUTOHOMETPUYECKHE COOTHOILIEHUS [JIsi BBIYMCICHUS [UJTUH,

pacCTOSHUU, TIIOIIAJECH

12

YMenne wuzobOpaxaTh IJIOCKHE (PUTYphl M UX KOMOWHAIUH,
POCTPAHCTBEHHBIC (PUTYPBI OT PYKH, C MIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY HIIH

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue omnepupoBaTh MOHATHUSAMHU: HPSIMOYTOJbHAsg CUCTEMA
KOOpJAMHAT; KOOPAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
POU3BEJICHHE BEKTOpa Ha YHUCIO, CKAJISIPHOE IMPOU3BEACHUE
BEKTOPOB; YMEHHE HCMOJb30BATh BEKTOPHI U KOOPAMHATHI IS
NpEACTaBICHUS aHHBIX M PEIICHHs 3aJady, B TOM YHUCIE U3

JIPYTHX Y9eOHBIX MPEAMETOB U PEATHHOU KU3HH

14

VYMeHue OIICPHUPOBATL INOHATHUAMMU! CTOJIOUKOBBIC U KPYI'OBBIC




nuarpamMMbl, TaOJulbl, cpeaHee apudMeThuueckoe, MeJHuaHa,
HauOoJIbIlIeE W HAaWMEHbIIEe 3HAYCHUS, pa3Max YHUCIOBOTO
HaOopa;,  yMEHHE  W3BJIEKaTb,  HWHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh UHPOPMAIIUIO, MPEJCTABICHHYIO B TaOIHUIIAX
U Ha JuarpamMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHUKU
peanbHBIX TPOILIECCOB U SIBJICHUM, yMEHHE paclo3HaBaTh

N3MCHYHMBLIC BCJIMUNMHBI B OKPYKAOIICM MUPC

15

YMeHue  onepupoBaTh  MOHATHUSMH:  CIyYalHBIA  OMBIT
(cny4aitHbIi AKCTIIEPUMEHT), AJIEMEHTapHOE cooObITHE
(oMIeMEHTapHBIM  MCXOJ[) CIY4alHOTO  OIbITa, CIIy4yalHOE
coOBITHE,  BEPOSTHOCTH  COOBITHS; yYMEHHE  HAXOIUTh
BEPOSITHOCTH  CIIyYallHBIX  COOBITUH B ONBITaX  C
PAaBHOBO3MOXXHBIMU  DJIEMEHTAPHBIMU  COOBITHUSMH; YMEHHE
pemiath 3aJaud METOJOM OpraHM30BaHHOTO Iepedopa U ¢
UCIIOJIb30BaHUEM TpaBUJia YMHOXXEHHS; YMEHHE OIIEHUBATh
BEPOSTHOCTU PEANbHBIX COOBITHI M SIBJICHUHN, MOHUMATh POJIb
NPAKTUYECKH JIOCTOBEPHBIX U MAaJOBEPOSATHBIX COOBITHI B
OKPYXAIOIleM MHPE M B KU3HU, 3HAKOMCTBO C TOHSITHEM
HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCET

" €TI0 POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpaTh TOAXOMANIMNA HW3YYEHHBIH METOM IS
pelleHnusT 3aJayd, MPUBOJAUTH MPUMEPbl MATEMATUYECKUX
3aKOHOMEPHOCTEM B MPUPOJAEC H KU3HH, PaClO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, OIHCHIBATH
OTJEIbHBIE BBIJIAIOIIMECS PE3YJIbTAThI, IMOJYYCHHBIE B XOJI€
pa3BUTHS MAaTEMaTUKW KaK HAyKH, HOPUBOJAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUM M MX aBTOPOB B OTECYECTBEHHOW U

BCEMUPHOW UCTOPHUU




[lepedyenp anEMEHTOB coaepkanus, MpoBepseMsbIx Ha OI'D

II0 MaT€MAaTHuKE

Kon [IpoBepsieMblii 2JIIEMEHT COIEPKAHUS

1 Hucna v BEIYUCIEHUS

1.1 HarypanbHbie u niensie yncna. [Ipu3Hakyu 1eIMMOCTH HETbIX YUCET

1.2 OOBIKHOBEHHBIE W JIECATUYHBIE APOOM, MPOLEHTHI, OECKOHEUHBIE
nepUOJUYECKUe APooH

1.3 PanmonanbHbie qyuca. Apudmernueckue onepanuu c
paloOHAIBHBIMHU YHCITAMH

1.4 HeiicTBuTeNnbHBIE  yMcla.  Apu(pMETHYECKHWe  omepauud ¢
JICHCTBUTETLHBIMU YHCIIAMH

1.5 [TpubnuxkeHHbIe BBIYMCICHUS, TpPAaBWJIA OKPYTJICHUS, MPHUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCICHUN

2 AnrebpandecKre BeIPaKEHUS

2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAKEHUSI C TIEPEMEHHBIMH )

2.2 Crenenp ¢ 1enbiM  mokazatesnieM. CTemeHb ¢ palMoOHAIbHBIM
nokaszateneM. CBOMCTBa CTENIEHU

2.3 MHoOro4IeHb!

2.4 Anre6Gpandeckas 1pooOb

2.5 ApudmeTnyecknii KOpeHb HaTypajdbHOW cTemeHu. JleWictBus ¢
apu(pMeTHIeCKUMHI KOPHSAMHU HaTYpaJbHOM CTENEeHU

3 VYpaBHEHUS U HEPABEHCTBA

3.1 Llenbie wu  npoOHO-pamMoOHaNbHBIE  ypaBHeHHs. CuCTeMBl U




COBOKYITHOCTH YpPaBHEHUMU

3.2 Lensie wu npoOHO-panMOHATIbHbIE HepaBeHCTBA. CHCTEMBI W
COBOKYITHOCTH HEPaBEHCTB

3.3 Permrenne TeKCTOBBIX 3a71a4

4 YucrioBble MOCAEA0BATENIBHOCTH

4.1 [locnenoBaTenbHOCTH, CIOCOOBI 3aaHUs TOCIEI0BATEIbHOCTEN

4.2 ApudmeTtndeckass U TreoMmeTpuueckas mnporpeccun. Dopmyna
CJIOKHBIX MTPOIIEHTOB

5 OyHKIUU

5.1. Oyukus, cnocoObl 3aaanus Gynkuun. ['padux Pynkiuu. O6mactsb
OTIpeJIeICHUs] U MHOXKECTBO 3HaueHuM (yukuuu. Hymu Qysximm.
[IpoMexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTHU
bynkiuu. MakcumMyMbl U MHHUMYMBI (yHkuuu. HaunOonbiiee u
HauMeHbIIee 3HaueHNe QyHKIIMU HA TPOMEKYTKE

6 KoopauHaTel Ha mpsiMON M TNIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUTyphl H UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyroJibHUKH

7.4 OKpY»XHOCTB U KPYT




7.5 N3mepeHre reoMeTpuyeCcKUX BEIUYHH
7.6 BekTopbl Ha MIOCKOCTH

8 BeposTHOCTh U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padsr

4. TemaTuuyeckoe NJIAHUPOBAHUE.

C MpPUMEHEHUE IIMPOKOro Habopa H3YyUYEHHBIX
aJTOPUTMOB

No Tema KonunuectBo
4acoB

1 Yuca v BBIYUCTEHUSA 2

1.1 Brruucienus. PammonanrsHbIe npuemsl | 1
BBIYKCJICHU U

1.2 Ynpouienue BBIPAKCHU U MOBbIIIEHHOW | 1
CJI0KHOCTHU
N3mepenus, npuOImKeHus, OICHKA

2 AJireOpanyvecKne BbIpa:KeHH s 2

2.1 Haxoxnenue 3HaueHnil OyKBEHHBIX BblpaxeHuit | 1
(BBIpa)KEHHS C IEPEMEHHBIMH )

2.2 [IpeoOpazoBanust 1eNbIX U APOOHBIX BhIpakeHui, | 1




ToxaecTBeHHbIE IPe00pa3oBaHUS

3.1 Coxkparenue npo6eii. PaznoxxeHne Ha MHOKUTETU
(pa3nuyYHbIC PUEMBI)

3.2 Jloka3aTeIbCTBO TOXKACCTB

4. YpaBHenusi. CucreMbl ypaBHeHH I

4.1 JpoOHo-palioHanbHble ypaBHEHMs. Y paBHEHMS,
CBOIAIIMECS K KBaJpaTHBIM. YpaBHEHHUS C
napameTpaMu

4.2 Pemenne 3agad ¢ TIOMOINBIO ypaBHEHWH Ha
KpPYTOBOE JIBM)KCHHE, Ha TMPOIICHTHI.

4.3 Paznuunsbie CIOCOOBI pelIeHUs CUCTEM
ypaBHeHHil. Pemenue cucreM, coaepiKamux
HEJIMHEWHbIE YpaBHEHUS

5 YucaoBble M0CI€10BATETbHOCTH

5.1 [IpumeHeHue anmapaTta ypaBHEHUN MPU PEIICHUU
3a/1ay Ha IPOTrpeccuu

5.2 [Ipumenenue anmapara HEPAaBEHCTB MPU PEIICHUH
3a/1ay Ha IPOTPEeCCUn

5 DYyHKIUN

5.1 IToctpoernne OGosiee ClOXKHBIX TpadukoB (c
«BBIOUTHIMUY» TOYKAMU U T.I1.)

5.2 I'paduku byHKINIHA, COmEpKAIIIX MOTYITH

6 KoopanHaTsl Ha IPSIMOM ¥ MJIOCKOCTH




6.1

Koopnunatnas  mpsimas.  HccnemoBanust ¢ | 1
IIOMOIIBI0 KOOPAUHATHOM MNpsAMOH. JlexapTOBbI

KOOPAWHATBI Ha IIJIOCKOCTHU

7 I'eomeTpus 2

7.1 BexTopsl Ha miockoctu. IlpuMenenue BekTopos | 1
IpU pelIeHu  3a/1a4.

7.2 Pemenue r€OMETPUUECKUX 3aja4 Ha | 1
JI0Ka3aTeJIbCTBO MOBBIIIEHHOM CIIOKHOCTH.

8 BeposiTHOCTDH M cCTATHCTHKA 1

8.1 OnucatenbHas cCTaTUCTUKA. BeposaTHOCTD 1
Hroro 17

PaGouas mporpamma cocTaBlieHa ¢ y4eTOM mporpaMmmbl Bocmutanus 4Y OO

«HGTPOBCKEU{ oIKOoJa»:

Ne Opranuzaiys/KOHCYIbTallHN/y4acThe B MEPOTIPUIATUH
BxiroueHne  37€eMEHTOB  BOCHHUTATEIbHOW pabOTBl B yPOUYHYIO
NEATEbHOCTD

1 INopoackue npoexTsl: «Cy000Thl MOCKOBCKOTO IIKOJILHUKA

2 [IpoexTHas AeATENBHOCTh HAYYHO-TIpaKTU4YecKas koHpepenmus «Illar B
HAyKy»

3 [IpoekTHast  AEATEIBLHOCTh  HAYYHO-TIPAKTUYECKAsT  KOH(EPEHIHS
«I"OpU30HTHI OTKPBITUI

4 Yuactue Bo Becepoccuiickoi oiMMnuajie MKoJIbHUKOB

5 Juckyccuonnas miomaaka [leTpoBCKoM MIKOJIbI

6 JleHb poccuiicKoi HayKu
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