OBHIEOBPA30OBATEJIbHOE YYPEX/JEHHUE «CPEJHSAA

HIKOJIA Ne55 C YIJIYBJIEHHBIM U3YYEHUEM
OTAEJBbHBIX ITPEMETOB» MOCKOBCKOI'O PAMOHA

UCTIOJTHUTEJILHBIA KOMUTET
T'OPOJJA KA3BAHU
MYHUIUITAJBHOE BIOJ)KETHOE

OBHIEOBPA3OBATEJ/IbHAS

I'. KABAHHU

KA3AH LLIOhOPE

BAILIKAPMA KOMUTETBI

KA3AH II9hOPE

MOCKOY PAMOHBIHBIH,
“AEPBIM MPEJMETJIAP TUPOHTEH OMPOHEJID

TOPT'AH

55 HYE YPTA TOMYMM BEJIEM MOKTOBE”

TOMYMM BEJIEM

MYHHUIUIIAJIb YYPEXKIEHUECE

420034, PT, r.Kazans, yn.TBepckasi, 2a, Ten: (843) 564-14-18(dakc), (843) 564-10-21 e-mail: s55.kzn@tatar.ru

ITPUHATO
Ha niegarornyeckoM CoBere

nportokoi Ne 1 ot «29» aBrycra
2023r.

BBEJIEHO B JIEUICTBUE
MpUKa3oMm 1o mkose Ne 167

oT 29 aBrycra 2023 r

YTBEPXJEHO
HAupextop

E.T'. Kupkuna

oT 29 aBrycrta 2023 r

Ipunaoxkenne k OOII OO0

OCOBEHHOCTHU OIIEHKH IMPEIMETHBIX PE3YJIBTATOB

Oc00eHHOCTH OlIeHKH NpPeIMEeTHBIX Pe3y/JbTATOB N0 Y4eOHOMY NpeaMeTy
«MaremaTuka (anreépa, reoMeTpusi, BEpOSITHOCTb U CTATHCTUKA

1.  CHnHcOK MTOrOBBIX IVIAHMPYEMBbIX Pe3y/1bTATOB ¢ YKA3aHUEM 3TANO0B UX

¢opMupoBaHusi U CNOCOOOB OLEHKU

K koHIlYy 00yueHHs B 5 KJIacce 00y4YalOIUCs HAYYUTCSI: Cnoco0 oneHKn
IToHumaTh ¥ NPaBUIBHO YIIOTPEOISATh TEPMUHBI, CBA3aHHBIE C YcTHBIN o1poc
HaTypaJbHBIMU YUCJIAMHU, OOBIKHOBEHHBIMU U JSCSITUYHBIMU
JIpOOsIMH.

CpaBHUBAaTh U yIOPSAOYMBaTh HaTypaJIbHbIEC YMUCIIa, CPABHUBATh B IIpoBepounas
MPOCTEUIIINX CITy4dastX OOBIKHOBEHHBIC IPOOH, JSCITUIHBIE JPOOH. paborta
COOTHOCHUTH TOUKY Ha KOOPJMHATHOHN (UUCIOBON) NPSIMOii C ITpoBepounas
COOTBETCTBYIOIIUM €M YHCIIOM U U300pa)kaTh HaTypaJIbHbIEC YHUCIIA pabora
TOYKaMHU Ha KOOPAMHATHOW (YHCIIOBON) MIPAMOHM.
BrImonHATE apudMeTHUCSCKUE JSHUCTBUS C HATYPAITbHBIMH YHCIIAMHU, ITpoBepounas
C OOBIKHOBEHHBIMH APOOSMHU B MPOCTECHIITNX CIydasix. pabota
BrImonHATE MPOBEPKY, IPUKUIKY PE3yIbTaTa BHIYUCICHUHN. ITpoBepounas
paboTta
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OKpyYTIIATh HATYpaJIbHBIC YHCIIA. IIposepounas
pabota
Pemate TekcToBBIC 3a/1aun apupMETHICCKUM ciocoOboM u ¢ moMotneio | [IpoBepounast
OpPraHU30BaHHOTO KOHEYHOTO Iepebopa BceX BO3MOXKHBIX BapUaHTOB | paboTa
Perate 3aga4u, coaeprkaliie 3aBUCUMOCTH, CBSI3bIBAIOIIIHE KouTponbHas
BEJIMYUHEL: CKOPOCTH, BPEMsI, PACCTOSTHHE, IICHA, KOJIMYECTBO, paboTta
CTOMMOCThH
Hcronb30BaTh KpaTKUE 3aIUCH, CXEMbI, TaOIUIIbI, 0003HAYCHHUS TPHU ITpoBepounas
pelieHnu 3a1a4d paboTta

ITosnp30BaThCS OCHOBHBIMH €MHUIIAMY H3MEPECHUS: IIEHBI, MaCcChI,
pacCToOsIHNA, BPEMCHU, CKOPOCTH, BbIpaXaTh OJHU €ANHUIbI BEJIMYHNHBI
yepes apyrue.

ITucemenHas pabora

H3Bnekarh, aHATU3UPOBATH, OIICHUBATH MH(POPMAIIHIO,
MpeACTaBJICHHYIO B TaOJIHUIIe, HA CTOJIOYATON THarpaMme,
I/IHTepHpeTI/IpOBaTB Hpe,Z[CTaB.]'IeHHLIe JAaHHBIC, UCIIOJIB30BaTh JaHHbIC
[IpU PEUICHUU 3a7a4

ITuceMenHas paborta

ITonp30BaThCA r€OMETPUYECKUMU MOHSITUAMU: TOUKA, IPsIMasi, OTPE30K,
JIy4, YrOJl, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

ITuceMenHas pabora

IIpuBOaUTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MHUPA, HMEIOIINX
(bopmy M3yUEHHBIX TEOMETPUUICCKHUX QUTYP.

YcTHBI onpoc

Hcnons30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YTJIAMU: BEPIIUHA,
CTOpPOHA; C MHOI'OYT'OJIBHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, TUArOHAIIb; C
OKPYXHOCTBIO: PaNyC, IMaMeTp, LEHTP.

YcTHBIN oTIpoC

H306paxkaTh H3ydeHHBIC TeOMeTpHIecKue (GUTYphl Ha HeMMHOBaHHOW U | IIpakTHueckas
KJIeTYaTOl OyMare ¢ MOMOIIBIO [TUPKYJIS U JIMHCHKH. paboTa
HaxonuTts JIHMHBI OTPE3KOB HEIOCPEACTBEHHBIM U3MEPEHHEM C IIpakTuueckast
MOMOILBIO JINHEHKU, CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI; CTPOUTH pabota
OKPY>KHOCTH 33JIaHHOTO pajuyca.

Hcnonb3oBaTh cBOICTBA CTOPOH U YIIIOB NPSIMOYTOJILHUKA, IIpakTnueckas
KBaJpaTa AJisl UX HOCTPOEHUS, BIUUCIICHUS ILUIOMAIU U paborta
nepuMeTpa.

BbIuncisaTh epUMETp U IUIOMIA/Ib KBagpaTa, NpsMoyrojibHuKa, (uryp, | Konrponsnas
COCTAaBJICHHEIX U3 IPSIMOYTOJIFHUKOB, B TOM YHCIIE QUTYD, pabora
n300paXEHHBIX HA KJIETYaTOl Oymare.

ITonbp30BaThCsI OCHOBHBIMU METPUUECKUMHU €MHULIAMU IIpakTHueckas
U3MEPEHUS JUINHBI, IJIOIAIN; BIPAXXaTh OJHU €IUHULIBI paborta

BEJIMYMHBI Yepe3 Jpyrue

Pacno3naBath napaiienenunes, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BEPIINHA, peOpo, TPaHb, H3MEPEHUS, HAXOIUTh N3MEPEHHUS
napajuiesenurena, Kyoa.

YcTHBIN onpoc

Beruncisate 00bEM Ky0Oa, napajiiesenunesa mo 3aJaHHbIM U3MepeHusM, | [Ipakruueckas
M10JIb30BATHCS] SAUHUIIAMH M3MEpeHus 00bEMa pabora
PemaTh HecJIOXKHBIC 3a7]a4l HAa U3MEpeHHe reoMeTpudeckux BesmuuH B | [Ipaktudeckas
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NPAKTHUYCCKUX CUTyalluAX

pabota

K koHIlY 00yuyeHus B 6 Kjiacce 00y4yarouMiicsi HAYYUTCS:

Cnoco0 oneHKu

3HaTh ¥ MOHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3IMYHBIMH BUIAMHU YHCET
U CIIoco0aMu UX 3aIliCH, TIePEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOMU
(hopMBI 3amycH yucia K Ipyroi.

YcTHBIN oTIpoc

CpaBHUBATH U YIOPSIOYUBATH [EJIbIE YHCIIA, OOBIKHOBEHHBIC U IIposepounas
JIeCATHYHBIE APOOH, CPABHUBATH YHCIIA OJHOTO M Pa3HBIX 3HAKOB. paboTta
BeInonHATE, coyeTasi yCTHbIE U MMCbMEHHBIE ITPUEMBI, IIposepounas
apupMeTHIecKne AeHCTBHS C HaTypaIbHBIMHU U I[€JIBIMHU YHCIIaMH, paborta
OOBIKHOBEHHBIMH U ACCATUIHBIMH APOOSIMHU, TIOJIOKUTEIHHBIMHI 1

OTPHULATEIbHBIMU YHCIAMHU.

BBraucasaTh 3HaUCHUS YHUCIIOBBIX BBIPAYKCHUH, BBIITOJHATE NPUKUIKY U | [IpoBepouHas
OIICHKY Pe3yJbTaTa BEIYUCIICHHH, BEITIOIHATE IPE0Opa3oBaHUs pabota
YHUCJIOBBIX BBIPAKCHUW HA OCHOBE CBOMCTB apU(PMETHUSCKUX JCHCTBHIA.

COOTHOCHUTH TOUKY Ha KOOPAMHATHON HNPSIMOM C COOTBETCTBYIOIIIUM ITpoBepounas
el YUCITOM U U300paXKaTh YUCIIa TOYKAMH HA KOOPIUHATHOM MpsiMOi, | paboTa
HAaXOJWUTh MOAYJIb YHCIIA.

COOTHOCUTBH TOYKH B NPSAMOYTOIBHON CHCTEME KOOPAHUHAT C IIposepounas
KOOpJIHWHATAMH 3TOH TOUYKH. paborta
OKpyTJATh LEJIbIe YUCTIA U IECSITUYHbIC IpOoOH, HAXOAUTh IIposepounas
NpUOJIMKEHUS YHCeIL. paboTta

Ilorumare u ynOTpe6J'I5[TI) TCPMHUHBI, CBA3aHHBIC C 3aIlIMCBIO
CTCIICHU YHCJIa, HAXOAUTH KBaJpaT U Ky6 4quciia, BbBIYUCIIATH
3HAYCHUA YUCIIOBBIX BI)Ipa}KCHI/II\;I, CoACPpKAIUX CTCIICHHU.

YcTHBIN ompoc

Ilomp30BaThCs IIpU3HAKaMU JCIIMMOCTH, paCKIIaAbIBaTh HATYPAJIbHBIC
qHrCJia Ha MPOCTHIC MHOKHUTCIIN.

IIpoBepounas
paboTta

Ilomp30BaThCs MaCH_ITa6OM, COCTaBJIATH IIPOIMOPITMKU M OTHOIICHMA.

YcTHBIN oTIpoC

Hcnons3oBaTh OYKBEI 151 0003HAUCHUS YHCEIT IPH 3aITICH IIpoBepounas

MaTeMaTHYCCKUX BBIPAXKEHUH, COCTABIIATh OYKBECHHEIS paborta

BBIpKCHUS B (POPMYIIBI, HAXOIUTH 3HAUCHUSI OYKBEHHBIX

BBIpOKCHUHN, OCYIIIESCTBIISIS HEOOXOUMBIE MOICTAHOBKHU U

npeoOpa3oBaHUs

HaxonuThs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA. ITpoBepounas
pabora

Pemrats MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4M apU(PMETUIECKUM ITpoBepounas

Ccrocooom pabora

Pemars 3anaun, cBsi3aHHBIE C OTHOLLIEHUEM, TPOIIOPLMOHAIIBHOCTHIO IIpoBepounas

BEJIMYHH, TIPOIICHTAMU, PEIIaTh TPU OCHOBHBIC 3aJaYl Ha NPOOH U paborta

IPOLIEHTHI.

Pemiats 3aaun, coneprkaiiue 3aBUCUMOCTH, CBS3bIBAIOIINE ITpoBepounas

BEJIMYMHBI: CKOPOCTh, BpEMsI, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, pabora

CTOUMOCTb, IPOU3BOAUTEIIFHOCTE, BpeMsl, 00bEMa padoThI,

HUCTIONB3ys apu(pMeTHYecKue JeUCTBUS, OIIEHKY, IPUKHUIKY,

MOJIL30BaThCA €AUHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX

BEJIUYHH.

CocTaBiaTh OyKBEHHBIC BRIPAXKCHUS IO YCIIOBHIO 3a7a4ud. TUHEHHOH, | [IpoBepounas

CTOI09aTOM MM KPYTrOBOW IUarpaMmax, HHTEPIPETHPOBATD pabota

MpeAcTaBJICHHbIC JaHHbIE, MCIIOJIb30BaTh JaHHbIE PHU PELLICHUHU 3a1a4.

IIpencraBnsaTe HHPOPMAILINIO C TOMOIIBIO TAOIUL, TUHEHHON U IIpakTrueckas
pabota

Crpanuvua 3 un3 14




CTOJIOUATOM Juarpamm.

IIpuBoauTH NpUMEPHEl 0OBEKTOB OKPYKAIOIIETO MUPa, UMEIOIITUX
(hopMy U3yUEHHBIX T€OMETPUUECKHUX IJIOCKUX U IMIPOCTPAHCTBEHHBIX
¢uryp, npuMeps! paBHbIX 1 CUMMETPHUYHBIX (GUTYD

YcTHBIN oTIpoc

M300pakaTh ¢ MOMOLIBIO LIMPKYJIS, TMHEHKHU, TPAHCIIOPTUPA Ha
HEJIMHOBAaHHOM M KJIeT4aTON Oymare u3y4deHHbIE IIIOCKUE
reoMerpudeckue GUTyphl U KOHPUTYPAITHN, CHMMETPUYHBIE (QUTYPBI

IIpakTuueckas
pabota

ITonp30BaThCS r€OMETPHUIECKUMU HOHSITHSIMU: PaBEHCTBO QUTYP,
CHMMETpPHs1, UCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH:
OCb CUMMETPUH, LIEHTP CUMMETPUHU.

YcTHBIN omIpoc

HaxonuTp BeIUYMHBI YITIOB U3MEPEHUEM C IIOMOIIBIO TpaHcnopTupa, | [Ipaktuyeckas
CTPOHUTH YIJIbl 3aJaHHOM BEIWYHHBI, II0JIb30BAThCS IPU PELICHUN pabora

3aJa4 IpaJyCHOM MEpOH yIJIOB, pacllO3HAaBaTh HA YepTeKaxX OCTPBIH,

NpsIMOH, pa3BEPHYTHIN U TyIIOH YIJIbI

BpruncnsaTe AIMHY JIOMaHOM, IEPUMETP MHOIOYTOJIbHHKA, IIpakTruueckas
I0JIb30BaThCA €AUHULIAMU U3MEPEHUs JJINHBI, BEIPAXKaTh OJHU pabota
€JIMHUILIbl U3MEPEHUsI JJINHBI YEPE3 APYyTHUe

HaxonuTe, HCIOIB3Ys YepTEKHBIE HHCTPYMEHTHI, paccTostHus: Mexxny | [Ipaktmaeckas
JBYMsI TOYKaMH, OT TOYKH 1O IIPAMOM, JNIMHY ITyTH Ha KBaIpaTHON paboTta

CETKe

Berancnate momans GUryp, COCTaBISHHBIX U3 IIpakTrueckas
MIPSIMOYTOJIFHHUKOB, UCTIOJIB30BaTh pa3ONeHne Ha paboTta

MPSMOYTOJIBHUKH, Ha PaBHBIE PUTYPHI, TOCTPAUBAHUE 10
MPSIMOYTOJIBHHKA, MOJIb30BATHCS OCHOBHBIMU €IMHUIIAMH
W3MEPEHUS IUTOMIA N, BBIPAXKATh OJHU SIMHUIBI U3MEPEHUSI
IIJTOIIA/IA Yepes3 JIpyTHe.

PacriozHaBaTh Ha MOJIETIAX W H300PAKEHUSIX TUPAMHLIY, KOHYC,
OIJIHHAP, UCIIOTB30BaTh TEPMUHOJIOTHIO: BEPIIHHA, peOpo, TpaHsb,
OCHOBaHME, pa3BEPTKA.

YcrHBIN oTIpoc

N3o6paxkaTs Ha KJIETUATOI Oymare NpsMOyTOJIbHBIH IIpakTHueckas
rapasuieJIeIuIiel. paboTta
Bbraucasate 00bEM MPsIMOYTOJIBHOTO Mapajiesienunesa, kyoa, IIpakTrueckas
MOJIL30BaThCSI OCHOBHBIMH €JIMHUIIAMH U3MEpeHUsl 00hEéMa paboTta
Pemrats HeclIoOXKHBIE 3a71a4l HA HAXOXKIEHNE reoMeTprIecKuX BenudnH | IIpakTuueckas
B IPAaKTHYECKUX CUTyalUsIX paboTta

K koHIy 00yuyeHus B 7 Kjiacce 00y4arouuiicsi HAY4YUTCs:

Cnoco0 oneHKu

BrimionHsaTh, coueTast yCTHbIE U IMCbMEHHbBIE TIPUEMBI, IIpoBepounas

apupMeTHIecKne AeHCTBUS C pallHOHAIBHBIMHU YUCIAMHU paboTta

Haxonuts 3Ha4€HUS YHMCIOBBIX BBIPAXKEHUH, IPUMEHSTh IIposepounas

pa3Ho0Opa3HbIe CIOCOOBI U MPUEMBI BBIUUCIICHUS 3HAUCHUH paboTta

JIPOOHBIX BBIPAXKEHUM, COIEp>KAMMX OOBIKHOBEHHBIE U

JIECSITUYHBIE TpoOH.

Ilepexonuts OT OTHOM (POPMBI 3aIMUCH YHCEIT K APYToi ITpoBepounas

(Ipeobpa3oBBIBATh NECITUUHYIO APOObh B OOBIKHOBEHHYIO, pabota

OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO

JIECATUIHYIO JPOOB).

CpaBHMBATh U YHOPSIAOUYHUBATH PALMOHATIBHbBIC YHCIIA. IIposepounas
pabota

Okpyriars 4ucia. IIposepounas
paboTta
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BBINONHATE NPUKHUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUH, OLIEHKY IIposepounas
3HAYCHUH YHCITOBBIX BBIPAXCHHI. BBITONHATE MEHCTBUS CO cTeleHsMu | pabora

C HAaTypaJIbHbIMU ITOKAa3aTEISIMH.

ITpuMeHATh NPpU3HAKU IEIUMOCTH, Pa3JI10KEHUE Ha MHOXKUTEIIU IIpoBepounas
HATYpaJIbHBIX YHCE. pabota
Pemrats npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C KontposbHas
OTHOIICHUEM BEJIMYHUH, IPOIOPILHMOHATIEHOCTHIO BEJIMYUH, ITPOLIEHTaMH, | paboTa
HUHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/a4d C y4ETOM

OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMAaTPHUBAEMBIX OOBEKTOB.
Hcnons3oBaTh anredpanyecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IIpoBepounas
NIPUMEHSATH €€ B IPOIIECCe OCBOCHUS YUeOHOI0 MaTepHaa. paboTta
Haxoauts 3HaueHnst OyKBEHHBIX BRIPKEHUH NPH 3aTaHHBIX 3HaUYeHMsIX | [IpoBepounas
IepEMEHHBIX. pabota
BrimonHATE Mpeobpa3oBaHus ETOTO BHIPAXKEHUSI B MHOTOYJICH IIposepounas
MIPUBEICHUEM MMOJOOHBIX ClIaraéMbIX, paCKpBITHEM CKOOOK paborta
BEINOIHATE YMHOKEHHUE OJHOYIEHA HA MHOTO4IeH U MHorowieHa Ha | IIpoBepounas
MHOTO4JIEH, IPUMEHSTh (POPMYIIbI KBaJpaTa CyMMBI U KBaapaTa pabota
pa3HOCTH

OcylecTBIATh Pa3a0KEHUE MHOTOYJIEHOB HA MHOKHTENM ¢ moMolbio | ITpoBepounas
BBIHECCHUS 32 CKOOKH OOIIEr0 MHOXHTEIIS, TPYIIUPOBKH cllaraeMbix, | paboTa
HNpUMEHEHHs (OPMYJI COKPAIIEHHOTO YMHOXKEHUS

IIpumeHsTh IpeoOpa3oBaHUsI MHOIOWICHOB ISl PEIICHUS ITpoBepounas
pa3IU4YHBIX 3a7a4d U3 MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 paboTta
peanbHOI NPAKTUKHU.

Hcnonp30BaTh CBOICTBA CTENIEHEN C HATYpaJIbHBIMU IIpoBepounas
MOKa3aTeIsIMU JJIs1 TpeoOpa30BaHUs BRIPAKECHUN pabota
Pentate nuHeliHbIE YpaBHEHUS ¢ OQHOM NEPEMEHHON, IPUMEHSIA IIpoBepounas
IpaBuIIa IIepexoaa OT HCXOJAHOTO YPABHEHHUS K PABHOCHIBHOMY €MY. pabora
IIpoBepsiTh, SIBASETCS I YUCIO KOPHEM YPaBHEHHUSL.

[IpumeHnsTH TpaduuecKre METOAbI IPU PEIICHUN JIMHEHHBIX ypaBHeHul | [IpoBepounas
U UX CHCTEM. paborta
[TonGupars npuMepsl TTap YKCell, SBISIFOIINXCS pelleHneM JinHeitHoro | IIposepounas
YPAaBHEHHS C IBYMsI IEPEMEHHBIMMU. paborta
CTpouTh B KOOPIMHATHOM IUIOCKOCTH TpadMK JUHEHHOTO ypaBHeHus ¢ | [IpoBepounas
IBYMsI IEPEMEHHBIMH, ITOJIB3YSICh TPA()UKOM, IPUBOAUTH IIPUMEPHI pabora
pelLlIeHUs] YpaBHEHUS.

Periate cuCTEMBI IBYX JHHEHHBIX YPaBHEHHH C AByMsI iepeMeHHbIMHU, | [IpoBepoyHas
B TOM YHCIe TpaUdecKu. paborta
CocTaBiisITh M peliaTh JUHEHHOE ypaBHEHHE WK cucTteMy JuHeldHbix | Konrponbnas
YPaBHEHUH 110 yCIIOBUIO 3aJjaul, UHTEPIPETUPOBATh B COOTBETCTBUHU C pabora
KOHTEKCTOM 3aJ1a4M IIOJIyYE€HHBIN pe3ysbTar.

H306paxaTh Ha KOOPAWHATHOW MPSMOH TOYKH, cOoOTBeTcTBYyromue | [IpoBepounas
3aJlaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KU, HUHTECPBAJIbl, 3allMCHIBATH pabora
YHCJIOBBIE MPOMEXYTKH Ha allreOpandecKoM sI3bIKE.

OtMmedaTs B KOOPAUHATHON MIIOCKOCTU TOUYKH IO 33JaHHBIM IIpoBepounas
KOOpIUHATAM, CTPOUTH rpapuKu JUHEHHBIX QyHKIMiA. CTpouTh rpaduk| padora
ynkunn y = [x|

OnuceIBaTh ¢ MOMOIIBI0 GYHKINH U3BECTHBIC 3aBUCHMOCTH IIposepounas
MEXAY BEJIUYUHAMU: CKOPOCTh, BPEMsl, PACCTOSIHUE, 1IEHA, paboTta
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KOJIMYECTBO, CTOMMOCTb, IIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM
paboTHI.

Haxonuth 3HaueHue (bYHKLII/II/I 0 3HAYEHUIO €€ aprymMmcHTa.

ITpoBepounas
paboTta

IMTonumathk rpadudecKkuii criocod mpeacTaBiIeH!s U aHaIu3a
nHpOpMaIIHH, U3BJIEKaTh U HHTEPIPETUPOBATH HHGOPMAIUIO U3
rpadMKOB pealibHBIX MPOLIECCOB M 3aBUCHMOCTEH.

YcTHBIN onpoc

Pacnio3naBath N3y4eHHBIE reOMETpHYeCKHE PUTYPBI, ONIPEACIISATh UX
B3aMMHOE PacCIIOIOKEHUE, U300paxkaTh F€OMETPUIECKUE (PUTYPHI,
BBIMOJIHSTE YEPTEKHU MO YCIOBUIO 3aauu. 3MepsITh TUHEHHBIE U
YIJIOBBIE BEIMUMHBI. PeraTe 3aaun Ha BEIYUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB.

IIpakTuueckas
paboTta

IIpoBoauTk rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB
B peaJIbHOM XKU3HU, pa3MepOB NPUPOJIHBIX 00BEKTOB. Pa3nnyaTh
pa3Mepbl 3TUX 00BEKTOB MO MOPSAKY BEITUUUHBL.

YcTHBIN omIpoc

CTpPOHTB YePTEkKHU K TCOMETPHUCCKHUM 3a/1a4aM. IIpakTuueckas
pabora

ITonp30BaThCs NPU3HAKAMHU PABEHCTBA TPEYTOJIBLHUKOB, [IpakTHyeckas

HCTOJIH30BaTh IPHU3HAKU U CBOICTBA paBHOOEIPEHHBIX pabota

TPEYTOJIbHUKOB IIPYU PENICHUH 3aJad.

HpOBO}_II/ITb JIOTUYCECKHUEC PACCYKACHUS C UCIIOJIb30BAHUCM
TCOMCTPHUICCKUX TCOPCM.

YcTHBIN OoTIpoC

ITonp30BaThCs MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX ITpakTrueckas

TPEYrOJILHUKOB, CBOMCTBOM MEIHAHBI, MPOBEAEHHOMN K TUIIOTEHY3¢€ pabora

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUY T€OMETPUIECKHUX 3a/1a4.

OmpenensiTe MapaiieIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPHIE Tect

o0pasyeT ¢ HUMH cekymas. OnpenessiTh NapauieIbHOCTh MPSIMBIX C

TMIOMOIIIHIO0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOU IO TOYEK

JIPYroy nNpsiMOiA.

Pemiats 3aaun Ha KjeT4aTol Oymare. IIpakTnueckas
pabora

IIpoBOANTE BEIYHUCIIEHHS M HAXOIUTh YUCIOBBIEC U OyKBEHHBIE 3HaUeHMUs | TecT

YTIJIOB B TEOMETPHUUECKNX 337lad4ax C UCTIOJIb30BAHUEM CYMMBI yTJIOB

TPEYTOJILHUKOB 1 MHOTOYTOJILHUKOB, CBOMCTB YIJI0B, OOpa30BaHHBIX

MPY IEPECEUECHUH IBYX NapaIebHBIX MPSIMBIX ceKymien. Pemate

MPaKTHYISCKUE 3aa9X Ha HaXO0XJICHUE YTJIIOB.

BrnaneTs moHATHEM T€OMETPHUYSCKOTO MECTa TOUEK. YMETh onpeaenats | [[paktuueckas

OHCCEeKTpHUCY yTIJla U CepeAUHHBIN MePNESHANKYJISIP K OTPE3KY Kak pabota

TCOMCTPUICCKHUEC MECTAa TOYCK.

(DOpMy.TII/IpOBaTB OMpCACICHUS OKPYXHOCTH H Kpyra, XOopAbl U
AnaMeTpa OKPYKHOCTHU, IIOJb30BATHBCA HX CBOMCTBAMHU. YMETh
HOPUMCHATH OTHU CBOMCTBa Opu pCIICHUH 3aaa4.

YcTHBIN onpoc

BrnaneTs moHSATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
yMeTh HaxoJuTh e€ 1eHTp. [1ob30BaThCs (hakTaMu O TOM, YTO
OHCCEKTPHCHI YTIIOB TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOU TOYKE, U O
TOM, YTO CepEeAUHHBIC MMEPIICHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA
TIEPECEKAI0TCS] B OJHOM TOUKE.

YcTHBIN onpoc

ITonp30BaThCs MPOCTEHIIMMH TEOMETPUUSCKUMU HEPABEHCTBaMH, IIpoBepounas
TMIOHUMATh UX MPAKTUYECKUU CMBICI paborta
I[TpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE MIOCTPOEHHUSI C IOMOILBIO IIpoBepounas
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[UPKYJIIS U JINHEHKU.

paboTta

YuraTe MH(pOpPMALINIO, IPEJICTABIICHHYIO B TaOJIMIIaX, HAa HarpaMMax,
MIPECTAaBIISATh JJaHHbIE B BUJI€ TaOJIULl, CTPOUTH JTHarpamMMbl
(cTonbukoBsle (CTOJIOUATHIE) U KPYTOBBIE) IO MACCUBAM 3HAUYCHHUH.

YcTHBIN ompoc

OnuceIBaTh U HHTECPIPETUPOBATh PCAJIBbHBIC YHCIIOBBIC JaHHBIC,
NpPpCaACTAaBJICHHBIC B TaGJ’II/ILIaX, Ha JuarpamMmax, rpa(bm(ax.

IIpoBepounas
pabora

Hcnonw3oBaTe s ONUCAHUS JAHHBIX CTaTUCTUYECKUE
XapaKTepUCTUKHU: cpelHee apudMeTHUecKoe, MeIUaHa,
HauOoJIbIlIee U HAaUMEHbIIIee 3HAaUCHHsI, pa3Max.

YcTHBIN onpoc

Nmeth OpeacTaBJICHUC O CJIy'IaﬁHOfI U3MEHYMBOCTHU Ha MpHUMEpax 1ICH,
(1)I/I3I/I'-IGCKI/IX BCJIMYHH, AHTPOIMMOMETPHUUICCKHUX JaHHBbIX, HMCTH
npeaAcTaBJICHUC O CTaTUCTUYECKOM YCTOI\/'I‘II/IBOCTI/I.

YcTHBIN oTIpoc

K xoH1ny o0yuyenus B 8 Kjiacce 00y4aroluiicsi HAQyYUuTCs:

Cnoco0 oneHKH

Hcnons30BaTh Ha9AIBHBIE TIPEICTABICHUS O MHOXXECTBE
MEUCTBUTEIBHBIX YHCEN ISl CDAaBHEHUS, OKPYTJIICHUS M BRIYUCIICHUH,
n300pakaTh NEUCTBUTEIBHBIC YUCIIAa TOYKAMU Ha KOOPIHMHATHON
MPSIMON.

YcTHBIN oTIpoc

[IpumeHsITs TOHATHE apU(PMETHIECKOTO KBAAPATHOTO KOPHs, HaXOIuTh | [IpoBepouHast

KBaJIpaTHbIC KOPHU, UCHOJIB3YS MPH HEOOXOIUMOCTH KaIbKYIISITOP, paborta

BBITOJTHATE IPEe0Opa30BaHUs BEIPAKCHUH, COOSPIKAMINX KBAIPATHBIC

KOpPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnons30BaTh 3amMCcH OOJIBIINX M MAJIBIX YHCEN C TIOMOIIBIO ITpoBepounas

JIECTUIHBIX Ipo0ei u creneHel uncna 10. pabora

IIpuMeHSITh NOHSTHE CTEIIEHU C LIEJIBIM [OKa3aTeJIeM, BEIITIOIHATh IIposepounas

npeoOpa3oBaHUs BBIPAXKEHUI, COAEPKAIUX CTEINEHHU C LEJIbIM pabora

MOKa3aTeIeM.

BBITIOHATE TOXIECTBEHHBIE TPE0Opa30BaHMUSI PALIMOHAIBHBIX ITpoBepounas

BBIPKCHUM Ha OCHOBE TIPaBUJI JICHCTBUN HAJl MHOTOYJICHAMHU U paboTta

anreOpandeCKUMHU IPOOSIMH.

PacknanpiBaTh KBaApaTHBINA TPEXUJIEH HA MHOXXHUTEIU. ITpoBepounas
paborta

[IpumeHsTH TpeoOpa3oBaHusl BEIPAXKESHUN TSI PEIICHUS Pa3TAIHBIX IIpoBepounas

3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJAMETOB, U3 PealIbHOM NpakTHKH. | pabora

Pemiats nuHelHbIe, KBaIpaTHbIE YPAaBHEHUS U pPallUOHAIbHbIE IIpoBepounas

YpaBHEHUsI, CBOASIINECS K HUM, CUCTEMBI JIByX YPaBHEHHH C pabora

JIByMsI TIepEMEHHBIMH.

IIpoBoauTe mpocTeiie uccieJ0BaHus YPAaBHEHUN U CUCTEM Tect

YpaBHEHHH, B TOM YHUCIIE C IPUMEHCHUEM TpauIecKux

MpeicTaBICHMH (yCTaHABIMBATH, MMEET JIM YPAaBHEHHE HITH

CHCTEMa ypaBHEHHUHN pEeIIeHUs], €CIU UMEET, TO CKOJIBKO, U

npouee).

IlepexoauTs OT CIOBECHOU (hOPMYITHUPOBKH 331aUU K €€ IIposepounas

anreOpanvdecKor MOJEIHN C MOMOIIBIO COCTABICHUS YPAaBHEHMS WU pabota

CHUCTEMBbl ypaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33J]a4M MMOJyYEHHBIN pe3yJibTar.

ITpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIs1 CPAaBHEHUSI, olleHKH, | [IpoBepounas

pelaTh JIMHEHHbIC HEPABEHCTBA C OJIHOM MEPEeMEHHOM U UX CHCTEMBbI, | paboTa

JlaBaTh rpaUUecKyro WIUTIOCTPAIIUIO MHOXKECTBA PEILICHUI

HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

[loHMMAaTh M UCMOTH30BaATh (DYHKITMOHAIBHBIC TTOHSATHS U SI3BIK Tect
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(TepMUHBI, CHMBOJIMYECKHE 0003HAYCHHUS ), OTIPEACIISATh 3HAUCHUE
(DYHKIIMHU 110 3HAYSHUIO apryMeHTa, ONPEeIesTh CBOWCTBA (YHKIIMH 110
e€ rpaduxy

CrtpouTth rpaduku 3JIeMeHTApHbIX QYyHKUIWN BUAQ: Y = /X , Y =
x2,y =x3, y =1\x, y = |x|, onmuchIBaTH CBOICTBA YHCIOBOI
dbyHKIHH 110 €8 rpaduKy.

IIpoBepounas
pabota

Pacnio3HaBaTh OCHOBHBIE BH/IbI ‘IeTBIpéXYl"OJ'IBHI/IKOB, nux
QJICMCHTHBI, IIOJIB30BAaTbBCA HX CBOMCTBaMHu opun pCeIICHUHU
IrCOMCTPUYCCKUX 3aaa4.

YcTHBIN omIpoc

[IprMeHsITh CBOHCTBA TOYKU MepEeCeUSHUs MEIMaH TPEyTroJbHUKA
(1leHTpa Macc) B pelieHuM 3aad.

IIpakTuueckas
pabota

BrnaneTts noHsAaTHEM CpeaHEN JUHUU TPEYTOJbHUKA U Tpallelny,
MPUMEHSATH UX CBOWCTBA IIPU PEIIEHUH F'€OMETPUUECKUX 3aay.
ITonb3oBaThcst Teopemoit Paneca U TeOpeMOM o
MPONOPIIMOHAIBHBIX OTPE3KaX, NPUMEHATH UX ISl PELICHUS
MPaKTUYECKHUX 3a/1a4.

YcTHBI onpoc

[IpuMeHsTs IPU3HAKYU TTOTO0US TPEYTOIHHUKOB B PEIICHUH IIpakTrueckas
TeOMETPUUECKHX 3a71ad pabota
ITonw3oBaThest Teopemoit [Tudaropa mis pereHus IIpakTuueckas
FeOMETPUUECKUX U NPAKTHIEeCKHuX 3an1ad. CTpOUTh paborta

MaATEMAaTHUYICCKYIO MOACIb B IIPAKTHYICCKUX 3aaavdax,
CaMOCTOATCIIbBHO ITPOBOIUTH qepTém 1 HAaXOOUTh
COOTBCTCTBYIOIINUEC JTJINHBI.

Brnaners noHATUSAMEU CUHYCA, KOCUHYCA U TaHT'€HCA OCTPOro yria
NPSIMOYT'OJIBHOTO TPEYToJIbHUKA. I1011b30BaThCsA 3TUMU NOHATUSIMU
JUIsl peLICHUs ITPAKTUYECKUX 3a1a4.

YcTHBIN onpoc

Boraucisate (pa3IudHbIMA CIOCO0aMU) THIOMIAAh TPEYTOJIBHUKA U
IUTOIIAI MHOTOYTOJBHBIX (pUTYp (HOJIB3YSCh, TJIe HEOOX0IUMO,
KaJIbKyJATOpoM). [IpuMeHATh MolydYeHHbIE YMEHHUS B MIPaKTUYECKUX
3aga4ax.

ITpakTueckas
pabota

BrnangeTs NOHIATUSIMA BIIUCAHHOTO U OEHTPAJIbHOTO yTJia,
HCIIOJb30BATh TCOPEMBI O BIIMCAHHBIX YTIJIaX, YIilaX MEXKIY XOopAaMu
(CeKyHII/IMI/I) u yrjie Mexnay KacaTeJIbHOU U XOpI[Oﬁ Opu peICHUn
TCOMETPUYICCKUX 3aJa4

YcTHBIN ompoc

BJIa,Z[CTB IIOHATHUECM OIMMCAHHOTO I-ICTI)IpéX}’I‘OJ’II)HI/IKa, IIPUMCHATH
CBOMCTBA OMHCAHHOT'O quBIpéXYFOJ'IBHI/IKa Ipu pCIHICHUMN 3a4a4.

YcTHBIN oTIpoc

[IprMeHsTh OJTyYeHHBIC 3HAHUS Ha MPAaKTHKE — CTPOUTH IIpakTuueckas
MaTeMaTH4eCKHe MOJEIH JUIsl 3a1a4 PeaIbHOM KU3HH U pabota
[IPOBOANTH COOTBETCTBYIOLIME BBIYUCIICHUS C IPUMEHEHHEM

moAo0ust ¥ TPUTOHOMETPHUH (IT0JIB3Y5ICh, Iie HEOOXO0IUMO,

KaJIbKYJISITOPOM)

W3Bnekarp W mnpeoOpa3oBbIBaTh HHGOpMAIMIO, NpencTaBieHHyio B | [IpoBepouHnas
BHIE Tabmuu, Auarpamm, rpadukoB, MPEACTaBIsATh AaHHbIC B BHIE | pabora

TaOJIu1I, AUarpamMm, rpaguKoB.

OnuceIBaTh JaHHbBIE C HOMOIIBIO CTATUCTUYECKUX MOKa3aTelen:
CpeOHUX 3HAUCHHUI U Mep pacceuBaHus (pa3Max, JUCIICPCHS U
CTaHTApPTHOE OTKJIOHEHHE).

YcrHBIN oTIpoC

HaxoauTh 94acTOThI YUCITOBBIX 3HAYSHUH M YaCTOTHI COOBITHIA, B TOM IIpoBepounas
YHCIIe IO pe3yIbTaTaM U3MEPEHUH 1 HAaOJII0ACHUN pabota
HaxoauTh BEpOSITHOCTH CIIYYaiHBIX COOBITHN B ONBITaX, 3HAs ITpoBepounast
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BEPOSATHOCTH JIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C pabota
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Hcnons3oBaThk rpaudeckre MOJEIU: IEPEBO CIIy4YalHOTO ITpoBepounas
JKCIEPUMEHTA, AUarpamMMbl Dilsiepa, YUcIoBasl IpsiMast paboTta

OHepI/IpOBaTL IIOHATHUAMMK. MHOXKXCCTBO, ITIOAMHO>KCCTBO, BBIIIOJIHATH
Oorepanv Hal MHO>KECTBAMMU: 06’1)6}_'[I/IHCHI/IC, nepeceucHuce,
AOIIOJIHCHUEC, ICPCUUCIIATD 3JICMCHTBI MHOXKCCTB, IPUMCHSATH
CBOMCTBA MHOYKECTB.

YcrHBIN oTIpoC

Hcnons3oBaTh rpadudaeckoe mpeAcTaBICHHE MHOKECTB U CBA3CH
MEXy HUMHU JJIs1 ONMCAaHUS POLECCOB U SIBJIEHUM, B TOM YHUCJIE IIPU
peUIeHUH 33729 U3 IPYTUX YIeOHBIX NMPEIMETOB U KYPCOB.

KonTponshas
paboTta

K xonny o0yuyenus B 9 Kjiacce 00y4arOIuiicss HAYyYUTCH:

Cnoco0 oeHKH

CpaBHHBATH U YHOPSIJIOYUBATH PAITHOHATLHEBIC U IIposepounas
HppanroOHATBHEIC YHCIIa pabora
BEITIONHATE apudMeTHICCKHUE JSHUCTBUS C PAllHOHAIBHBIMH ITpoBepounas
YHCIIaMH, COYeTasl YCTHBIC ¥ MUCEMEHHEIE IPUEMBI, BBITTOIHSATE paborta
BBIUHCIICHUS C UPPATMOHATBHBIMHI YUCIAMHA

Haxonuth 3HaYEHUS CTEIICHEH C IEeTBIMH MOKAa3aTeIsIMH U IIpoBepounas
KOpHEN, BBIYUCIISITh 3HAYEHUS] YHUCIOBBIX BhIPAKEHUIN pabora
OKpyTIATH JeHCTBUTEIBHBIC YHCIIA, BEITTOTHATh IPUKUAKY pe3ysibTata | [IpoBepounas
BBIUHCIICHUH, OIICHKY YHCIIOBBIX BBIPAYKCHUH paborta
Pemiate nuHeiHbIC U KBaIpaTHBIC YPAaBHCHHU, ypaBHEHUs, cBosuecs | [IpoBepounas
K HUM, pocTeime 1poOHO-paiioHaIbHbIC YPAaBHEHHSI. pabota
PemaTe cucTeMbI IBYX JUHEHHBIX YpPaBHEHHH C ABYMsI IepeMeHHbIMU | | [IpoBepouHast
CHCTEMBI ABYX YpaBHEHHUH, B KOTOPHIX OOHO ypaBHEHHUE HE SIBISICTCS paborta
JIMHEUHBIM.

PemaTe TekcTOBBIC 3a/1aUn aNre0pandecKuM CIIOCOOOM C ITOMOIIBIO IIpoBepounas
COCTaBJIEHUs] yPAaBHEHUS WIM CUCTEMBI ABYX YPaBHEHUU C ABYMs paborta
TNCPCMCHHBIMU.

[IpoBoauTE MpOCTEHIIIFIE UCCIICIOBAHUS YPABHESHHI U CHUCTEM IIposepounas
YpaBHEHHI, B TOM YHCJIE C IPUMEHESHHEM TpadhMICCKUX pabora
MpeICTaBICHUN (YCTaHABINBATH, UMEET JIH YPABHECHHUE HITH

crcTeMa YpaBHEHUN PEUICHUS, €CIIH UMEET, TO CKOJIBKO, U

npodee).

Pemats nuHeiHbIE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTRA, ITpoBepounas
n300paxkaTh pelIeHUe HEPABESHCTB Ha YHCIOBOM MPsIMOii, 3anuceiBaTh | paboTa
peuIeHne ¢ TOMOIIBI0 CHMBOJIOB.

PemmaTe nuHeiHbIC HEpaBEHCTBA, KBaIpATHBIC HEPABCHCTBA, IIposepounas
HM300paKaTh PELIEHUE HEPABEHCTB Ha YMCIIOBOM MPsAMOi, 3anMCchHIBaTh | pabora
pelIeHue ¢ MOMOIIBIO CUMBOJIOB. VCIIop30BaTh HEPABSHCTBA MIPH

pelIeHNH pa3InYHbIX 3a1a4.

PacrmiozHaBath GyHKIHHM M3ydeHHBIX BUIOB. [lokaspiBaTh cxemarndecku | [IpoBepouHast
PACIIONIOKEeHHE Ha KOOPIUHATHOM IIIOCKOCTH rpadukoB QyHKIMI BUaa:| paboTa
y=4R&Ix,y=Rx+b,y=»~x,y=ax2 +

bx + ¢,y =x3,y =x, y = |x| B 3aBUCHMOCTH OT 3HAYCHHIA

K02 QUIHEHTOB, ONTUCHIBATh CBOMCTBA (hYHKITHA.

Ctpouts W H300pakaTh CXEMaTUUECKH TpauKku KBaIpaTHUIHBIX IIpoBepounas
(yHKIMI, OMMCHIBaTh CBOWCTBAa KBaJPAaTHYHBIX (PYHKIWA MO WX paboTta
rpadukam.

Pacrio3HaBaTth KkBamgpaTuuHylo ¢yHKIUIO 1o ¢opmyne, npuBoauTh | [IpoBepounas
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nmpuUMepbl KBaJAPAaTUYHBIX (QYHKIHHA W3 pealbHOW KHW3HHW, (U3HUKH, | paboTa
T€OMETpHH.

PacrmiozHaBaTh apumMeTHIecKyro U reoMeTpuIecKyIo nporpeccuu pu | [IpoBepounas
pa3HBIX criocobax 3aJaHusl. paboTta
BBINOIHATE BBIYUCIEHUS C UCIIOIB30BaHUEM (OPMYJI N-TO YIeHa IIpoBepounas
apu(pmMeTHIecKoi U TeOMETPUIECKON IPOrpeccHii, CyMMBI IIEPBBIX N pabota
YJICHOB.

N300paxkaTh 4ieHbI MOCISAOBATEILHOCTH TOYKaMH Ha KoopauHatHOW | [IpoBepouHnas
IUIOCKOCTH pabora
PemaTe 3amaun, cBsI3aHHEIE C YUCIIOBBIMH ITOCIEA0OBATEIFHOCTAME, B | [IpoBepouHast
TOM YHCJIC 33JIa9H U3 PEeaTbHOM KU3HU (C UCIIOJIb30BAHUEM paborta
KaJIBKYJISITOPA, IU(POBBIX TEXHOJIOTHIA).

3HaTh TPUTOHOMETPUYESCKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOIUTH ¢ X | [IpakTHueckas
ITOMOIIIBIO PA3JIMYHBIE 3JIEMEHTHI ITPSIMOYTOJIBLHOTO TPEYTOIbHUKA pabora
(«perieHue MpsIMOYTOJIBHBIX TPEYTOJIBHUKOBY ).

Haxonuts (C TOMOIIBIO KATBKYIIATOPA) IUTMHBI U YIJIBI I HE

TaOJIMYHBIX 3HAYCHHI

[Tonws3oBaThbest GopMyIIaMH HPUBEACHUS U OCHOBHBIM IIpakTuueckas
TPUTOHOMETPHIECKUM TOXKIASCTBOM TSI HAXOXKIACHUSI COOTHOIIICHUN pabota

MEX]ly TPUTOHOMETPHYECKUMHU BEJIMYHMHAMM.

Hcmons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB TSI HAXOXKICHUS IIpakTraeckas
pa3IUYIHBIX JIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOIEHUKOBY ), paborta
MIPUMEHATH WX TIPU PEHICHUH TEOMETPUISCKUX 3a/1a4.

BrnageTs moHATHAME TTpeoOpa3oBaHus TOAOOHS, COOTBETCTBEHHBIX KonuTtponsHas
AJIEMEHTOB MOOOHBIX Guryp. IToas30BaThCs CBOMCTBAMU TTOA0OMS paborta
MPOM3BOJBHBIX (PUTYP, YMETh BEIYUCIIATH JUTMHBI M HAXOIUTH YTIIBI Y

moAo0HEIX ¢uryp. [IpuMeHATH CBOMCTBA MOAOOHS B IPAKTHYECKHUX

3a7a4ax. YMeTh IPUBOJUTH IPUMEPHI TOJOOHBIX (UTYD B

OKpY’KarolleM MHUpe.

[lomp30BaThCs TEOpEMaMHU O IMIPOU3BEICHUN OTPE3KOB XOP, O IIpakTrueckas
MIPOM3BEICHUH OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJbHON pabota
IMonb30BaThCs BEKTOpAMU, MOHUMATh UX TEOMETPUIECKUN U ITpakTuueckas
(bU3UYECKHIT CMBICII, TPUMEHATH X B PELICHUH I'eOMETPHYECKUX U pabota
¢duznuecknx 3anad. [IpUMeHSATh CKaISIpHOE TIPOU3BEICHUE BEKTOPOB

JUIsl HAXOXKJISHHUs JUTUH U YTJIOB.

[Tonp30BaThCS METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €TO B IIpakTrueckas
pEUICHNN TeOMETPUUECKUX M MPAKTHICCKUX 3a/1ad. paborta

BrnaneTs NoHATUSAME NPaBUILHOTO MHOIOYTOJIbHUKA, IJIMHBI
OKPY>KHOCTH, JUIMHbI 1yT'H OKPYKHOCTH U PaJUaHHOU MEpBHI yria,
YMETh BBIUHCIIATH IJIOLIAAb Kpyra u ero yacreil. [Ipumenars
IIOJIyYECHHBIE YMEHUS B MIPAKTUYECKUX 3a1a4ax.

YcTHBIN oTIpoc

Haxonuts ocu (Mi1u LHEHTPBI) CHMMETpHUH (QUTYD, TIPUMEHSTH NBUKeHU | [IpakTHueckas
ILUTOCKOCTHU B MPOCTEHIITUX CITydasx paborta
[IpuMeHs T TOTyYeHHBIC 3HAHUS Ha MIPAKTHKE — CTPOUTH KonutponsHas
MaTeMaTH4YEeCKUe MOJIEIH IS 33/1a4 PeaabHOM KU3HU U paborta
MIPOBOJIUTH COOTBETCTBYIOIIHNE BEIYUCIICHHS C IPUMEHCHUEM

MOIOOUST I TPUTOHOMETPHUUECCKUX (PYHKITHH (ITOJIB3YSACH, T

HEOOXOIUMO, KAITBKYJIISITOPOM)

W3Bnekarh ¥ npeoOpa3oBbIBaTh HHGOPMAIUIO, IPEIACTABICHHYIO B IIpoBepounast
pa3IUYHBIX UCTOYHUKAX B BHE TaOJIHIl, TUarpamMm, rpaduKoB, paboTta
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MPEACTABJIAThH IAHHBIC B BUJIC TAOJIUII, TUarpaMm, rpakoB

Pemiate 3agauu OpraHUu30BaHHbIM nepe60p0M BApPHUAHTOB, a4 TAKXE€ C
HCITOJIB30BaAHUCM KOM6I/IH8.TOpHI)IX npaBuI 1 MCTOJOB

ITpoBepounas
pabota

Hcnons30BaTh OnUcaTebHBIE XapaKTEPUCTHKH JIJIs1 MACCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUCHHUSI U MEPhI
paccenBaHUs

YcTHBIN ompoc

OIIBITaX, B TOM YHUCJIE€ B OIBITaX C PABHOBO3MO>XHBIMHU
AJIEMEHTAPHBEIMU COOBITHSIMU, B CEPUSIX UCIIBITAHUHN JTO TIEPBOTO
ycnexa, B cepusiX UCIbITaHul bepHysuin.

HaxoauTs 4acTOTHI 3HaY€HHUI M 9aCTOTHI COOBITHS, B TOM YHCIIe IIposepounas
MOJIb3YSICh Pe3yNIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOII0 IeHUH paboTta
HaxoanTs BepOsSTHOCTH CIIy4JaifHBIX COOBITHI B M3YYIEHHBIX Tect

HNwmets nipeacTraBieHue o ciIydailHON BETUYUHE U O
pacupeneneHnn BepOsITHOCTEH

YcTHBIN onpoc

HMeTh npencTaBieHUe O 3aKOHE OOJIBIITUX YUCET KaK O
NPOSIBJIEHUH 3aKOHOMEPHOCTHU B CJIy4ailHOM U3MEHYUBOCTHU U O
poJ 3aKOHa OOJIBIIINX YHCEI B TIPUPOJIE U OOIIIeCTBE

YcrHEIN oTIpoc

2. Tpeﬁonamm K BBICTABJICHUIO OTMETOK 3a MPOMEKYTOUYHYIO aTTEeCTAIlUIO

[IpomerxxyTouHast arrectamusi OOy4JaIOMMXCS OCYIIECTBISICTCS IO MSTUOATIIBHOM CHCTEME

oIleHUBaHMs. [l NMHUCBMEHHBIX PalOT, PE3yIbTAaT MHPOXOXKIACHUS KOTOPHIX (PUKCUPYETCS B

famax WM WHBIX 3HAYCHUAX, pa3padaTeBaeTcs IIKaja Iepepacuera

IIOJIYYCHHOI'O

pe3yJibTaTa B OTMETKY IO msATHOaibHO# mikaie. Illkama mepepacyera paspabaTbIBacTcs C

YY€TOM YPOBHA CJIOXHOCTHU 3aI[aHI/II\/'I, BPEMCHHU BBIITOJIHCHUA pa6OTBI N UHBIX XapaKTCPUCTHUK

MUCbMEHHOMN paboThI.

OTMETKH 3a OPpOMEIKYTOYHYIO aTTCCTAllUIO 06yqa}omnxc>1 q)HKCI/IpyIOTCﬂ neaarort4ycCKumM

pa6OTHI/IKOM B JXXYpHaJIC YCIICBACMOCTU U JHCBHUHKEC 06yqa}omeroc51 B CPOKH U IOPsIAKE,

npeayCMOTPECHHOM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM HIKOJIbI.

3. I'papuk KOHTPONBLHBIX MEPONPUATHIA

KourtpoubHoe Tun xoHTpOIA Cpok npoBeeHust Kaaccsl

MeponpusaTHe

IIpoBepka nomaliHero Texymuii Ha ka)xiom 3aHATHH 5-9-e

3aJaHUs

IIpoBepounas paboTta 1o Temarunueckuii ITo uToram ocBoeHuUst 5-9-e

MpOMJIEHHOM TeMe TEMBI

[IpakTnueckas pabora 1o Temaruueckuii ITo utoram ocBoeHuUst 5-9-e

MPOHJICHHON TeMe TEMBI

HtoroBast KOHTpOIbHAS Htorossrit ITo rpaduxy 5-e, 7-e,
abora KOHTPOJIBHBIX paboT

p P p 8-¢, 9-¢

HToroBslii TecT HToroBbiii ITo rpaduxy 7-e, 8-¢

KOHTPOJIBHBIX paboT
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Hrorosas mpoBepoyHas Hroroserit ITo rpaduky 9-e
paboTta KOHTPOJIBHBIX padoT

Hrorosas npaktuyeckas Hroroserit ITo rpaduxy 6-¢, 7-e, 9-
paboTta KOHTPOJIBHBIX paboT e

4. KpnTeme U HOPMbI OIICHUBAHUA NIPEIAMETHBIX Pe3yjbTaToOB,

Oﬁy‘-lalOl.l.[I/lXCﬂ mo MaTeMaTHUuKe

1. Oyenka nucCbMeHHbIX KOHMPOIbHLIX pabom 00yuaroWuxcs no Mmamemamuxe.

OTMeTKa «S5», eciu:

+ paboTa BEITTOJTHEHA MOJIHOCTHIO;

* B JIOTHYECKHUX PACCYXJICHHUSIX U OOOCHOBAaHHH PEIICHUS HET IMTPOOEIIOB U OIHOO0K;

* B pCHICHHUM HET MATeMaTUYSeCKHUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHCKAa,
KOTOpasl He SIBIISISTCS CJICACTBHEM HE3HAHHS WM HETIOHUMAHUS YyIeOHOTO MaTepHaa).

OTMeTKa«4» CTaBUTCS B CICAYIOIINX CIydasiX:

+ paboTa BBIMIOJIHEHA IMOJHOCTBIO, HO OOOCHOBAHMSI IIArOB PEIICHUS HEIOCTATOYHBI (ECIIH
YMEHHE 00OCHOBBIBATh PACCYKIICHUS HE SIBIUIOCH CIEIHAIBHBIM 00BEKTOM IIPOBEPKH);

¢ JOMYHIICHBI OJHa oum61<a HJIn €CTb 1Ba — TpPH HCI[OLIéTa B BBIKJIaAKaX, PHCYHKax,
geprekax Wi Tpadukax (eciad 3TH BHOBI pabOT HE SBIBSUINCH CHEIUAIBHBIM OOBEKTOM
TIPOBEPKH).

OtMmeTKa «3» CTaBUTCS, CCIIU:

* JOIyIIeHO OoJiee oaHON OMMOKKW WM Oojiee JIByX — TpeX HEIOYETOB B BBIKJIAJKaX,
yepTtexkax WM Tpadukax, HO oOyuaromwuiics o0nazaeT 00s3aTeIbHBIMU YMEHHSIMH 10
MPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

+ JOMYIICHBI CYIICCTBEHHBIC OIIMOKH, ITOKa3aBIME, 4YTO OOydYarolmIuiics He obOyagaeT
00s13aTeIFHBIMA YMEHHUSIMA OTAHHOM TeMe B ITOJTHOU Mepe;

+ paboTa mokasajia IMOJIHOE OTCYTCTBHE Yy OOydaromierocsi o0si3aTeIbHBIX 3HAHUH W yYMCHUU
MO TMPOBEPsSIEMON TeME WM 3HAYUTENIbHAS 4YacTh pPaOOTHl BBIMOJHEHA HE CAaMOCTOSITEIBHO.
VYuuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIbHBIA OTBET Ha BOIPOC WIIM OPUTHHAIBHOE
pellleHHe 3aa4dd, KOTOPhIE CBHJCTCIHLCTBYIOT O BBICOKOM MAaTeMaTHYECKOM Pa3BUTHH
00yJaroIerocs; 3a pemeHue 0oliee CI0XKHOH 3a/ladd WM OTBET Ha 0oJiee CIIOXKHEIN BOIIPOC,
NpEaAJIOKCHHBIC 06y‘IaIOIHeMYC${ JOIIOJTHUTCIBbHO IIOCJIC BBIIIOJJTHCHHUA WM KaKHUX-T100 Apyrux
3alaHUH.

2. OyeHnKka YCMHBbIX OMBEMOB 0OYUAIOWUXCSL HO MAMEMAamuKe

OTBeT OIIEHUBAETCSI OTMETKOM «5», €ClIi yICHUK:

* TIOJTHO PACKPBUI COJIep)KaHUE Marepuaiia B oO0beMe, MPEAyCMOTPEHHOM MPOTrpaMMON U
YIeOHUKOM;

s M3JIOKWJT MaTepuall TPaMOTHBIM  S3BIKOM, TOYHO HCHOJB3YsS MaTeMaTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIHKY, B OIPEACIEHHON JIOTHYECKOH MMOCIIeIOBATEIbHOCTH;

* TIPaBUJIFHO BBITIOJIHUII PUCYHKH, YEPTEKH, TPA(HUKH, COITYTCTBYIOIIHE OTBETY;

* TIOKa3ajl yYMEHHE WLTFOCTPHPOBATh TCOPHIO KOHKPETHBIMH IMpPHUMEpPaMU, IMPHUMEHSITH €€ B
HOBOI71 CI/ITyaHI/II/I HpI/I BBITTIOJIHCHU N HpaKTH‘leCKOFO 3aJaHUs,

* IPOJEMOHCTPUPOBAJl 3HAHUE TEOPUHM PpaHee MU3YYEHHBIX COIYTCTBYIOLIUX  TEM,
c(hopMHUPOBAHHOCTH U YCTOWYNBOCTH UCIIOIB3YEMBIX MPH OTBETE YMEHUN W HABBIKOB;

+ OTBEYAJI CAMOCTOSITEILHO, 0€3 HABOISIIIIUX BOIIPOCOB YUUTEIIS,

* BO3MOXHBI OJIHA — JBE HETOYHOCTH IPH OCBEIICHUU BTOPOCTEIICHHBIX BOIMPOCOB HIIH B
BBIKJIAJIKaX, KOTOPBIC YUCHHK JISTKO UCIIPABUII MOCIIC 3aMCUYAHUS YIUTEIISI.
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OTBeT OIICHMBAETCS OTMETKOH «4», eCiIu yIOBJIETBOPSIET B OCHOBHOM TpeOOBaHMSIM Ha
OLICHKY «5», HO MIPU 3TOM UMeEeT OAUH U3 HEIOCTATKOB:

B M3JIOKEHWHM JIONYILICHBl HeOodbIIue mpoOensl, HE MCKAa3UBIIEE MaTeMaTHYeCcKoe
CcoJepKaHHUE OTBETA;

- IONyIIeHbl OJWH — JIBa HEJOYeTa INPHU OCBEIIEHWH OCHOBHOTO COEpP)KaHMs OTBETa,
HCHpPAaBICHHBIE I10CIIE 3aMEUAHUS YUUTEIIS;

* IONyIIeHBl OMmMNOKa WM Oojee NBYyX HEJZOYETOB IIPH OCBEIICHWH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUsl YIUTECIIA.

OTtMmeTKa «3» CTaBUTCA B CIEAYIONINX CIyUasiX:

« HETIOJTHO PACKPBITO COJEpKaHUe MaTepuaia (CoaepiKaHue M3JI0KEHO (parMeHTapHO, HE
BCErJa MOoCJIeA0BAaTEIbHO), HO MTOKa3aHO 00Iee MOHWMaHKUE BOMPOCa U MPOJISMOHCTPUPOBAHBI
YMEHHUS, [JOCTaTOYHBIE JUIsi  YCBOGHHS  HIPOTPAaMMHOIO  MarepHaia  (OmpeneicHbI
«TpeboBaHUAMHU K MaTeMaTHYECKON MOJATrOTOBKE OOYYaIOIIUMXCs» B HACTOSIIECH mporpaMme 1o
MaTeMaTHKe);

* UMEJWCh 3aTpyJIHEHHUs] WM JONYIICHB OIIMOKH B OINpeAe]IeHHH MaTeMaTH4eCKOl
TEPMHUHOJIOTHH, 4YepTeXkax, BBIKIIaAKaX, HCIPABICHHBIC IIOCIC HECKOJIBKUX HaBOMSIIINAX
BOIIPOCOB YUHTEIIA;

» YYEHUK HE€ CIpABUWIICSA C MNPUMEHEHMEM TEOPUM B HOBOM CUTyallUM IPU BBIIIOJIHEHUU
MPaKTUYSCKOTO 3aJaHWs, HO BBIMIOJHUI 3aJaHHsl OO0S3aTCILHOTO YPOBHS CIOKHOCTH IIO
JaHHOM TeMe;

« IpU JOCTATOYHOM 3HAaHUM TEOPETUUECKOTrO MaTepHaja BBISIBJIEHA HEIO0CTaTOYHAas
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHH W HABBIKOB.

OTMeTKAa «2)» CTaBUTCS B CICIYIONIUX CIIydasiX:

* HE PAaCKPBITO OCHOBHOE COJIepKaHUe y4eOHOIro MaTeprana;

+ OOHApY’)KEHO HE3HaHWE YYSHUKOM OOJIbIIIed WM HaumOosee BaXXHOW YacTH y4eOHOTO
Marepuasia;

+ JOMYIICHBI OIIMOKA B OIPEACICHUH IOHATHH, MPU KCIIOJIH30BAaHUM MAaTEMaTUYCCKOH
TepPMUHOJIOTHU, B PUCYHKaX, YepTexax Win rpadukax, B BBIKIIAIKaX, KOTOPbIE HE

HCIIPaBJICHBI ITOCJIC€ HECKOJBKHUX HaAaBOJAIIUX BOIIPOCOB YUUTEIIA,
* YUCHUK O6Hapy)KI/IJ'I OJIHOC HE3HAaHUEC W HCTIOHHMMAHHUE HN3YydacMOro y‘-IC6HOl"O Marepualia
WJIM HE CMOT OTBETUTH HU HAa OJJVH M3 IIOCTABJICHHBIX BOIIPOCOB 11O U3YYCHHOMY MaTCpUally.

3.0yenkxa mecmogwix pabom.
* 90—100% BrImOTHEHU pabOTHl — OTMETKAS;
*» 66—89% — oT™meTKa 4;
* 50—65% — ouenka 3;
- MeHb1Ie 50% — oTmMeTKa 2.

Obwasn Knaccupukayus oumuodoK.

Ilpu onenke 3HaHWN, YMEHUW W HABBIKOB, OOYYArOIIUXCSI CIEAYET YUUTHIBATH BCE OIIMOKH
(rpyOnle u HerpyObie) U HETOYETHI.

T'pyovimu cuumarwomcesn owuoku:

s HE3HAHUWE OIpPEACICHUS] OCHOBHBIX MOHSTHH, 3aKOHOB, IIPABHJI, OCHOBHBIX MOJIOXKCHHI
Teopuu, He3HaHue (HOpMyJI, OOMIETPUHSATHIX CHMBOJIOB OOO3HAUCHHI BEIWYWH, CIIHHUI]
UX U3MECPCHUA,

+ He3HaHWE HAMMEHOBAHHI €IWHUI] U3MEPEHHUS;

+ HEyMEHHE BBIJICIUTH B OTBETE TJIaBHOE;

+ HEyMCHHE IIPUMEHSTH 3HAHUS, aJITTOPUTMEI JUIsl PEIICHUSI 3a/1a9;

+ HEYMEHHE JIeJIaTh BBIBOJBI U 00OOIICHHUS;

« HEyMEHHE YUTaThb U CTPOUTH I'pauKy;

+ HEYMCHHE IOJIb30BaThCs MIEPBOUCTOYHUKAMU, YICOHUKOM U CIIPABOYHUKAMH;

+ TIOTEpPs KOPHS WIN COXPaHCHHUE TOCTOPOHHETO KOPHSI,;

+ otTOpacbiBaHue 06€3 OOBsICHEHUI OJTHOTO U3 HHX;

+ paBHO3HAYHEIC UM OIIUOKU;

+ BBIYUCIUTEIBHBIC OIIMOKU, €CIIH OHHU HE SIBIISTIOTCST OIMHCKOM;

CrpaHuua 13 u3 14



+ JIOTHYECKUE OIIHOKU.
K Herpy0bIM ommékaMm ciexyeT OTHECTH:

+ HETOYHOCTh (OPMYJHMPOBOK,  OMNpEACICHHH, TOHATHH, TEOpUi,  BbI3BaHHAS
HETIONHOTO 0XBaTa OCHOBHBIX NPHU3HAKOB OMNPEJENSIEMOTO MOHATHS WM 3aMEHON OJTHOTO
- IBYX U3 9THX IIPU3HAKOB BTOPOCTEIICHHBIMI;

+ HETOYHOCTh rpaduxa;

+ HEpaIWOHANBHBI METOJ pEHIeHHs 3aJadydl WIM HEJOCTaTOYHO IPOJYMaHHBIN IUIAH
oTBeTa  (HapylleHHe  JIOTMKH, TIOJMEHa  OTIEIbHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMHN);

+ HEeparMOHAIbHBIC METOIBI PAOOTHI CO CIPABOYHOM U JIPYTOi INTEpaTypoi;

+ HEyMEHHE pellaTh 3aJa4d, BHIIOIHATE 3a1aHNs B 00IIeM BUe.

Henoyeramu sBIsIIOTCS:

+ HepalHOHAIIbHBIC IPUEMbI BEIYHUCICHUI U TIPe0Opa30BaHHMii;
+ HeOpeKHOE BBINOJIHCHHUE 3aMUCeil, YepTexel, cXeM, rpadUuKoB.

KoHTpob npeMeTHBIX pe3yabTaTOB NpejanaraeTcs Mpu MPOBEAEHUH MaTeMaTHYECKUX
IUKTAQHTOB, TpPaKTHYECKHX  paboT, CcaMOCTOSATENBbHBIX pabor  oOydwaromero u
KOHTPOJIMPYIOMIETO BUA, KOHTPOJIBHBIX PaboT.
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