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HOACHUTEJIBHASA 3AIINCKA
Ob01mas xapakrepucTtuka yde0Horo npeamera «MareMaTuKa

[Iporpamma yueOHoro npeamera «MaremaTrkay pa3padOTaHa Ha OCHOBE
denepalbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO
oOuiero o0Opa3oBaHMsI C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbABIAEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJULUNA POCCHUKCKOTrO
o0pa3oBaHus, KOTOpbIE 00ECIeUnBAIOT OBJAJCHUE KIIOYEBBIMH KOMIIETCHIIMSIMH,
COCTAaBJISIIOIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHMsS M CaMOpa3BUTHS, a
TaKXKE€ LEJOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M I103HABATEIHHOIO
pa3BuTHs oOywarouuxcs. B mporpamme yuTeHbl uieu u nojoxxkenus Konuenuuu
pa3BUTHS MaTeMaTHdeckoro oOpasoBanusi B Poccuiickoit ®deneparuu. B smoxy
1 poBoil TpaHchopMalK Becex chep YenoBeUeCKON NesTeTbHOCTH HEBO3ZMOXKHO
CTaTb OOpa30BaHHBIM COBPEMEHHBIM UYEITOBEKOM 0Oe3 0a30BOMl MaTeMaTH4YeCKOU
HNOJArOTOBKU. Y€ B IIKOJIE MaTE€MaTUKa CIIYXUT ONOPHBIM IPEAMETOM IS
U3YYEHHUS] CMEXKHBIX JUCHUIUIMH, a MOCJIE IIKOJbl peajbHONM HEO0OXOIUMOCTHIO
CTAaHOBUTCSl HEIpEephIBHOE 00Opa3oBaHME, YTO TpeOyeT MOITHOLEHHOW 0a30Boit
o011eo0pa3oBaTeNbHOM MOATOTOBKM, B TOM YHCIE€ M MaTeMaTH4YecKOH. ITo
OOyCJIOBJIEHO T€M, YTO B HAallM JHU PACTET YHUCIO MNPOPECCUi, CBSI3aHHBIX C
HEMOCPE/ICTBEHHbIM MPUMEHEHHEM MaTeMaTHKU: U B c(epe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTMYECKUX 00JIacTAX, U JJaXKe B T'yMaHUTapHbIX cepax. Takum
o0pa3oM, Kpyr oOy4aromuxcs, JJi1 KOTOPbIX MATEMAaTHKA MOXET CTaTh 3HAYMMbIM
IPEAMETOM, PACIIUPSIETCS.

[IpakTHueckas TMOJE3HOCTh MaTEMaTUKH OOYyCIOBJIEHAa TEM, UTO €€
OpeaMeToM  SIBISIOTCA (D yHIAMEHTalbHbIE  CTPYKTYphl — HAIIero  Mupa:
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOIIEHUS OT MPOCTEHIINX,
YCBAaMBAEMbIX B  HEMOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO  CJOXHBIX,
HEOOXOJIMMBIX JIJISi PAa3BUTHSA HAYYHBIX M TMPUKIATHBIX uaeill. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHUU 3aTPyJIHEHO NOHMMAaHHWE MPUHLHUIIOB YCTPOHCTBA M
UCIIOJI30BAaHUSI  COBPEMEHHOW TEXHUKH, BOCHOPHUIATHE M  HMHTEpIpETALUs
pa3zHo00pa3HON COLMATbHOM, SJKOHOMHUYECKOU, MOIUTHYECKON HH(pOpMAIIK, MO
s ¢deKkTUBHA MOBCEAHEBHAsI MpPAKTUYECKask JesATeNbHOCTh. KaxxaoMmy denoBeky B
CBOCH KW3HU NPUXOAUTCA BBINOJHATh PACUYETHl M COCTABJIATH aJTOPUTMBI,
HaXOAWTb MW TPHUMEHITh (OPMYINbI, BIAACTh MNPAKTHUECKUMU TMpUEMaMu
reOMETPUYECKUX  M3MEPEHHH W TNOCTPOCHUH, 4YMuTaTh  HMHGOpPMAIUIO,
NpPE/CTaBIEHHYI0 B BHJE TaOJWL, AuMarpaMM U TpaduUKOB, *KUTh B YCIOBHUSAX
HEONPEAECIICHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep CIy4YalHbIX COOBITHIA.

OnHOBpEeMEHHO C pacuiMpeHueM cdep NpUMEHEHUs MaTeMaTHKd B
COBPEMEHHOM O0IIEeCTBE BCce O0Jee BaKHBIM CTAHOBUTCS MAaT€MaTUYECKHUUN CTUIIb
MBIIICHUS], TPOSBIISIIOLINICS B ONPEIETIEHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce
U3Y4YEHHs] MaTeMaTUKU B apCeHall MPUEMOB M METOJOB MBIIUICHHUS 4YEIOBEKa
€CTECTBEHHBIM 00pa3oM BKIJIIOUAIOTCA HMHIYKIUS M JACAYKIHs, 000OuIeHHe U
KOHKpETH3allMsl, aHalu3 W CHUHTE3, KiacCcupUKalus W CHUCTeMaTHh3aIus,
abctparupoBanre u aHamorus. OOBEKTHI MaTEMaTHYECKUX YMO3AKITIOYCHUH,
IPAaBWIA UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX NOCTPOEHUM,
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CIIOCOOCTBYIOT BBIPaOOTKE YMEHHUS (POPMYTUPOBATH, 00OCHOBHIBAThH U JJOKA3bIBATH
CYXJEHHS, TE€M CaMbIM pa3BHUBAIOT JIOTMYECKOE MbINUIeHHe. Bemymas podib
NPUHAJICKUT MaTeMaTUKe U B (OPMHUPOBAHUU AJTTOPUTMUYECKON KOMITOHEHTHI
MBILIUICHNST W BOCIHUTAHUU YMEHHH JEHCTBOBaTh MO 3aJaHHBIM aJITOPHUTMaM,
COBEpIIICHCTBOBATh M3BECTHbIE U KOHCTPYHPOBATh HOBBIE. B mpouecce perieHus
3aJ1a4 — OCHOBOM y4eOHOM AeSITENFHOCTH HA YPOKaX MaTEeMaTUKH — Pa3BUBAIOTCS
TaK)KE TBOpPUECKAs U MPHUKIJIATHAS CTOPOHBI MBIIIICHUSI.

OOyuyeHue MareMaThKe HaeT BO3MOXHOCTh pPa3BUBATh y OOY4YaIOUIMXCS
TOYHYIO, PAlMOHAIIbHYI0O M MH(OPMATUBHYIO pe€4b, YMEHHE OTOMpaTh HambOosee
HOJXOASIINE S3bIKOBbIE, CHMBOJIMYECKUE, IpaduUecKue CpeICTBa JIJIsl BBIPAXKECHHUS
CYXJICHHUI 1 HATTISAHOTO UX MPEICTABICHHUS.

HeoOXoauMbpIM ~ KOMIOHEHTOM  OOIIeH KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SBJISIETCS  O0Iee  3HAKOMCTBO €  METOJaMU  IO3HAHUs
JICHUCTBUTEIHHOCTH, TPEACTaBICHHE O MpeIMeTe W METOJax MaTeMaTHKH, HX
OTJIMYUNA OT METOJOB JIPYrMX €CTECTBEHHbIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX TMPUMEHEHUS MaTeMAaTUKH JJIs PEIIeHUS HAyYHBIX U TPHUKIATHBIX
3amad. Takum o00pa3oM, mMaTeMaTHYECKO€ OOpa30oBaHME BHOCHUT CBOM BKJIAJI B
dbopmMupoBaHue o01IeH KyIbTYphl YETOBEKA.

M3ydeHrne MaTeMaTHKU TaKXe CIIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHUIO
YeJI0OBEKa, MOHMMAHUIO KpacoThbl U M3ALIECTBA MATEMaTHYECKUX PaCCYXICHUH,
BOCTIPUSITUIO TEOMETPUIECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

Koppeknnonno-pazBuBarommui MOTEHIAAT y4e0HOTO npeaMeTa
«MaremMaTtuka» COCTOUT B OOECHEYEHHH BO3MOXHOCTEH JUIsl MPEOOJICHHUS
CHEAYIONIMNX CHeU(PUUECKUX TPYIHOCTEN CIa00BUIAIINX 00YUYaIOIINXCS:

. dbparMeHTapHOCTh WJIM HCKAKEHHOCTH TPEICTABICHUN O peallbHBIX
00BEKTAX U MpOoLIeccax;

. HEJ0CTaTOYHOCTh HEOOXOMMMBIX CBEACHUN 00 OKPYKAIOIIEM MHPE;

. HEJOCTaTOYHOCTh  COIMAJIBHOIO  ONbITa W, KakK  CIEACTBUE,

HEBO3MOXHOCTh YCHEIIHOTO ()OPMUPOBAHUS Psifa MOHATUMN, PEIIEHUS CIOKETHBIX U
IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

. TPYAHOCTH BOCHPHUATHS TpaduuecKod WH(POPMAIIMA W BBITOTHCHUS
M00BIX Tpaduueckux padboT, 3aMeIJICHUE TeMIIa BBIMIOTHEHUS TTOCTPOSHUM;

. 3aMeJUICHHE TeMITa M CHUKEHHE CKOPOCTH BBITIOTHEHUS MHChMEHHBIX
pabor.

[IpeononeHne yka3aHHBIX TPYAHOCTEH JIOJDKHO OCYIIECTBIIATHCS HAa KaXKIOM
YpOKE YYHUTEIeM B TMPOIECCe CIEIUaTbHO OPraHW30BAaHHON KOPPEKIIMOHHOU
paboTHI.

Henan n3dyuenus: yueOHOro npeamera «MaremaTuka

[TpropuTeTHRIME LIETSIMU O0YUCHHSI MaTEeMaTHKe B 5—9 Kitaccax SIBIISIOTCS:

(dbopMHpOBaHUE IEHTPATHHBIX MAaTEMAaTHYECKUX MOHATUH (YHCIT0, BETMYHMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEpOsSTHOCTh, (PYHKIHSI ), 00€CIIeUNBAFOIINX
NPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh ~ MAaTEMAaTHYECKOTO  00pa3oBaHMUs
o0yyJarommxcs;



nojiBeieHue OOydJaroUIMXCsl Ha JOCTYIHOM JJIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MaTHUKU M OKPYXKAIOIIEro MHUpa, MOHUMAaHHE MaTeMaTUKU Kak
Y4acTH 00MIEH KyIbTyphl YEIOBEUECTBA,;

pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O00ydarouiuxcs,
NO3HABATEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUHM, KPUTUYHOCTH
MBIIIUICHUS, UHTEpeca K U3YUYCHHIO MaTeMaTHKU;

dbopmupoBanre (yHKIIMOHATHLHOW MAaTEMAaTHUECKONH TPaMOTHOCTH: YMEHHS
pacro3HaBaTh  TNPOSBICHHS  MaTeMaTUYeCKHMX  IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTYAIlUSX W TPU H3YyUYEHUH IPYTHX
y4eOHBIX  IPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEM U 3aKOHOMEpPHOCTEH,
(GopMyTUpOBaTh MX HA S3bIKE MaTEMaTHUKH U CO3/1aBaTh MaTEMAaTHUYECKHUE MOJIEIH,
OPUMEHATHh OCBOCHHBIM MaTeMaTHYEeCKHil ammapar s pelieHus MPaKTUKO-
OPHEHTUPOBAHHBIX 3a/la4, WHTEPHPETUPOBATb U OLEHUBATh IOJyYECHHBIC

pE3yJIbTATHL.

Koppekunonnsie 3anaumu:

. Pa3zBuTre 3pUTENBHOTO, OCI3aTEIBLHO-3PUTEILHOIO W CIIYXOBOI'O
BOCIIPHSITHSA.

. Pa3BuTHe npon3BOJIbHOIO BHUMAaHUS.

o Pa3ButHe u KOppekius namsTu.

. Pa3zBute W KOppEKIMS JIOTHYECKOTO MBIIUICHUSI, OCHOBHBIX
MBICTIUTEIIbHBIX OTIEPAIUH.

. [IpeonosieHrEe MHEPTHOCTHU ICUXUYECKHUX MPOIECCOB.

o Pa3zBuTHe nranornyeckor 1 MOHOJIOTHYECKON PEUH.

. [Ipeononenne BepOanu3ma.

. DopMHUPOBAHNE HABBIKOB 3PHUTEIBHOTO, OCSI3aTEIbHO-3PUTEIIBHOIO U
CIIyXOBOI'O aHAJIN3A.

. Pa3zBuTHEe HaBBIKOB OCS3aTEIbLHO-3PUTEIBHOTO OOCIEIOBaHUA |

BOCIIPHUSTHS IIBETHBIX (MJIM KOHTPACTHBIX, YePHO-0€JIBIX ) pelibePHBIX N300paKeHUH
PEeIMETOB, KOHTYPHBIX H300paKEHUN T€OMETPUIECKUX (DUTYp | T.1I.

. ®opmMupoBaHHE YMEHHS BBINOJIHATH TMPU TOMOIIA YEPTEKHBIX
MHCTPYMEHTOB TE€OMETPUUYECKHE TOCTPOCHUs, MOCTpoeHHe TpadukoB (QyHKIUH,
JUarpaMM 4 T.II.

. dopmupoBaHUEe YMEHUS YUTATh IIBETHBIE (MM KOHTPACTHBIE, YEPHO-
Oenpie) penbedHble TpahuKU dSIEMEHTAPHBIX (YHKIUHA HA KOOPAUHATHOU
IUIOCKOCTH.

. OOyuyeHue nmpaBwiaM 3aldCH  MaTeMaTUYECKUX  QopMysnl U
CIIEHMAJIBHBIX 3HAKOB.

. OO0yueHnue npremMam peodpa3oBaHMs MaTEMAaTUUECKUX BBIPAXKEHUM.

. CoBEpIICHCTBOBAHUE CIECLMAIBHBIX MPUEMOB OO0CIEIOBAaHUA U
N300pakeHUs] U3Y4aeMbIX OOBEKTOB.

. dopmupoBaHUE, YTOYHECHHME WM KOPPEKUUSA IPEACTABICHUH O
peaMeTax U MpoLeccax OKPYKAOLIEH N1ENCTBUTEIbHOCTH.

. @opMHUpOBaHME U COBEPIICHCTBOBAHUE YMEHUSA pAaCIO3HABATH

CXOOHBIC MPECAMCTBI, HAXOJUTb CXOAHBIC U OTJIMYUTCIIbHBIC ITIPU3HAKW IIPECAMETOB 1
HBJ’IGHHﬁ, HCIIOJIB3YA COXPAaHHBIC aHAJIU3aTOPBLI.
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[ CDOpMI/IpOBaHI/Ie N COBCPHICHCTBOBAHHUEC YMCHHUA HAXOAWTh IIPUYIMHHO-
CJIICACTBCHHBIC CBA3HM, BBIACIATD I''IaBHOC, O606H_[aTB, JACJIaTb BBIBOJBbI.

. CoBeplieHCTBOBaHHE HAaBBIKOB BepOaIbHONH KOMMYHHKAIIHUH.

. CoBepIICHCTBOBAaHUE YMEHHUS MPUMEHSATh HEBEpOalbHbIE CIIOCOOBI
001LIEeHUS.

. Pa3Butne Menkoi MOTOPUKH U 3pUTEIIBHO-MOTOPHOM KOOPAUHALH.

3 CoOBEpLICHCTBOBAHWE  yMEHUSA  3PUTEIBHOM  OPUEHTHUPOBKM B
MUKPOIIPOCTPAHCTBE.

. ®opMuUpOBaHUE PALMOHATIBHOIO IMOAXOAA K PEHICHUIO YYEOHBIX,

OBITOBBIX M TPO(ECCHOHATBHBIX 3a/ladu, Pa3BUTHE AHAIUTHKO-TIPOTHOCTUYECKUX
YMEHUH U HaBBIKOB.

AureOpa SIBASIETCA OAHUM U3 OINOPHBIX KYPCOB OCHOBHOM IIIKOJBI: OHA
oOecrieynBaeT M3y4eHUe JAPYTrux AUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
T'YMaHUTAPHOTI' O LIUKJIOB, €€ OCBOCHHUE HEOOXOUMO ISl IPOAOJIKEHUS 00pa30BaHUs
U B MOBCEHEBHOM XU3HU. PazBurne y o0yqaronuxcs HAy9HbIX MPEACTaBICHUN O
POUCXOXKIEHUU U CYIIHOCTH allre0panyeckux aOCTpakUuid, crnoco0e OTpakeHHs
MaTEMaTUYECKON HAayKOH SIBIEHHI W MPOLECCOB B NPHUPOAE U OOILIECTBE, POIU
MAaTeMAaTU4YECKOr0 MOJEIMPOBAaHUS B HAydYHOM IIO3HAHUM U B IPAKTHKE
crocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI U KAYECTB MBIIUICHUS,
HEOOXOJIMMBIX JIJISl aJalTallMd B COBPEMEHHOM IH(ppoBoM oOiecTBe. U3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM 00ecCleyuBaeT pa3BUTHE YMEHHUs HaOJII0JaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepkaeHus. OcBOeHUE Kypca anreOpbl 00ecneynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI OO0YyYalolmUXCsi: OHM HCHONB3YIOT JEIYKTUBHBIC U
UHAYKTUBHBIE pAacCyXAeHUs, 0000IIeHNEe U KOHKPETU3ALNIO, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeAmoiaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITETILHON  JCSATENIBHOCTH O0YyYalolUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelIeHre 3a/1a4 €CTECTBEHHBIM 00pa3oM SIBISIETCS peaau3aluei e TeIbHOCTHOIO
IPUHIIUIA 00y4YEHUS.

B cTpykrype mporpammbl yueOHOro kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJIEp’KATEIbHO METOAMYEeCKHUE IuHuu: «Yucina u
BBIUHCIICHUS»; «AJNTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkiun». Kaxnas u3 3TUX COAEpKATENbHO-METOANYECKUX JIMHUN Pa3BUBACTCS
HAa TMPOTSDKCHUHM YEThIpeX JIeT U3Y4YeHHS Kypca, €CTECTBEHHBIM 00pa3om
nepervieTasch U B3aUMOAEHCTBYS ¢ APYTUMHU €ro JIMHUAMU. B Xo/1e n3ydenus kypca
O00y4YaromMMCsl MPUXOAUTCS JIOTMYECKH PacCyXAaTh, MCIOJIb30BATh TEOPETHKO-
MHOKECTBEHHBIN sI3bIK. B CBSA3M ¢ 3TUM 1ie1eco00pa3HO BKIIOYUTH B MPOrpaMMy
HEKOTOpPbIE OCHOBBI JIOTMKHM, IPOHHM3BIBAIOLIME BCE OCHOBHBIE Ppa3/eibl
MaTEMaTUYECKOTo 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIUMHUCS
OCHOB YHMBEPCAJIBHOTO MATEMAaTHYECKOro s3blka. TakuM o00pa3oM, MOMKHO
yTBEpXAaTh, YTO COACPXKATEIbHOM U CTPYKTYpPHOH OCOOEHHOCTHIO Kypca
«Anredpay SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yuclia W BBIUUCICHUS» CIYKUT OCHOBOM st
JaNTbHEHUIIIEr0o U3y4yeHruss MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
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JIOTUYECKOT O MBIIIJICHUSI, POPMUPOBAHUIO YMEHUS TOJIb30BAThCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHATHUS O YKUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIbHBIMU
U UppalMOHAIBHBIMHU  4uclaMH, (OPMUPOBAHUEM  TNPEACTABICHUUA O
JNEUCTBUTEIBHOM YHCIIE. 3aBEPILICHUE OCBOCHHSI YHCIOBOM JIMHUM OTHECEHO K
cTapIiiemMy 3BeHy 00IIero 0opa3oBaHusl.

Conepxxanue JAByX anreOpanyeckux JuHUM —  «AnreOpanueckue
BBIPAKEHUS» U «YPaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOy4Jaromuxcs MaTeMaTHYEeCKOro ammnapara, HeoOXOAMMOro Ijisi pelleHHs 3aj1ad
MaTeMAaTUKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajad. B
OCHOBHOHM IIKOJ€ Y4eOHBIM MaTepuand TPYNIUPYETCS BOKPYT palMOHAIBHBIX
BbIpakeHUN. AnreOpa IEMOHCTPUPYET 3HAUYCHHE MaTEMaTUKW KakK s3bIKa s
IIOCTPOCHHSI MATEMATUYECKUX MOJENEN, OMUCAaHMUS TMPOLECCOB U SABJICHUHN
peasnbHOro Mupa. B 3anaun o0yuenus anreOpe BXOAAT TakKe JajbHeilIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, HEOOXOUMOT0, B YACTHOCTH, JIJII OCBOEHUS Kypca
nHOOpPMATUKH, MW  OBJIAJICHUE HAaBBIKAMH  JIEAYKTUBHBIX  PaCCYXKJICHUH.
[IpeoOpazoBanne CUMBONBHBIX (OPM BHOCHT CBOHM crenuduueckuii BKIaa B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTRBY.

Conepxanue GyHKIIMOHATbHO-Tpa)UUECKON TMHUY HAIICJICHO HA MOJTy4YEHUE
o0y4JaromuMucs 3HaAaHUK O (PYHKIMSIX KaK BaKHEHMIIIEH MaTeMaTHUECKOW MOJenu
JUISL OTIUCAHUS ¥ KCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B PUPOJIE U
obmiectBe. M3yuenune 3Toro Marepuaia CiocoOCTBYET Pa3BUTHIO y 00yYaIOIIUXCS
YMEHHUS UCIIOIb30BaTh Pa3JIMYHbIEC BEIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATHKHA —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHUE
NPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUH LIMBUIIU3AIMU U KYJIbTYPBHL.

Cnenys mpencraBlieHHOM paboueld mporpaMMe, HauMHasi ¢ CEAbMOro Kiiacca
HA YpOKaxX TEOMETPUM OOy4YaroUMHCAd YYUTCS TPOBOJUTH JIOKA3aTEIbHbIC
paccy X AeHusi, CTPOUTh JIOTUYECKHUE YMO3aKIIOUEHHS, J[10KA3bIBaTh WCTHHHbBIC
YTBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS «OT
NPOTHUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYyIHUpOBaTH OOpaTHBIE
yTBepxkAeHUA. OOydyaromuics, OBJIAJICBIIMI HCKYCCTBOM pacCyXXaaTh, OyaeT
NPUMEHATH €r0 U B OKPYXAIOIIEH KU3HU.

L{enbro M3y4eHHs] TEOMETPUU SBJISIETCA UCIIOJIb30BAHUE €€ KAaK MHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOIIUXCS B
peanbHOM XU3HU. OKOHYUBIINN KypC T€OMETPUU OOYYAIOUTUNCS JTOJKEH OBITh B
COCTOSIHUM OIpEAeIUTh T'€OMETPUYECKYl0 (GUTypy, ONUCaTh CJIOBAMHU JAHHBIN
YepTeXK WM PUCYHOK, HAWUTU IUIOMIAQJb 3EMEIbHOI0 Y4YacTKa, pacCUuTaTh
HEOOXOJIMMYIO JJIMHY ONTOBOJIOKOHHOTO Kalessi Wiu TpeOdyeMble pa3Mephl rapaxa
JUISL aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIUHUSA B
W3YYEHUH T'€OMETPUU B LIKOJIE.

YuuTento pekoMeHAyeTCs oAOUPaTh 3a/1auu MPAKTUUECKOro XapakTepa JJis
paccMaTpUBaEMbIX TEM, YUUTh JIETEH CTPOUTh MAaTEMAaTUYECKUE MOJIEIHN PEAIbHBIX
KU3HEHHBIX CUTyaluld, NPOBOAWTH BBIYMCIEHUS M OIICHUBATH aJIEKBATHOCTH
MOJIy4YEHHOro pe3ynbrata. KpailHe BaKHO MOJYEPKUBATH CBSI3M TEOMETPUM C
IpYTrUMH peaMETaMu, MOTHUBHUPOBATh UCIIOJIb30BaTh onpeieeHUs
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TeOMETPUYECKUX (PUTYp M MOHATHH, TEMOHCTPUPOBATH MPUMEHEHHE TTOTYUYECHHBIX
yMEeHU B (U3MKE U TEXHHUKEe. DTH CBsA3M HauOojee SpKO BUIHBI B TeMax
«Bekrtopbl», «TpUroHOMETpUYECKHE COOTHOIICHHS», «MeToa KOOpAMHATY W
«Teopema ITudaropa.

B coBpemenHOM 11uppOBOM MHUpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
Bce OOJNBIITYIO 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MIPAKTHUECKUX MPUIOKECHHMA, TaK U
UX pOIH B 00pa3oBaHWU, HEOOXOIWMOM KaXIOMY 4YeloBeKy. BospacTtaer umcio
npodeccuii, pu OBIAJEHUU KOTOPBIMU TpedyeTcs xoporlias 6a3oBas MOATOTOBKA B
00J1acTH BEPOSTHOCTH M CTATHCTUKH, TaKas MOATOTOBKA Ba)KHA JJISI POIOJIKECHHUS
o0pa30oBaHus U ISl YCIIENTHOU MpoheCcCHOHANTbHON Kapbephl.

Kaxaplii 4enoBeK MOCTOSIHHO MMPUHUMAET PEIISHUS Ha OCHOBE HMEIOIIIUXCS Y
HEro JaHHbIX. A JIJIs1 0OOCHOBAHHOTO MPHUHSITHS PEIICHUS B YCIOBUSAX HEJOCTATKa
WK U30bITKa MHMOPMAIIMU HEOOXOAMMO B TOM YHMCJIE XOPOIIO ChOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBITIIICHUE.

NMeHHO T09TOMY OCTpO BCTajla HEOOXOAMMOCTH CPOpMUPOBATH Yy
oOyuaronuxcs QyHKIIMOHATHHYIO TPaMOTHOCTbH, BKIIIOUAIOIIYIO B ce0sl B KaUuecTBE
HEOTBEMJIEMOM  COCTABIAIOLIEH  YMEHHME  BOCIHPUHUMAThL W KPUTHYECKHU
aHANIM3UPOBATh UH(OPMAIIHIO, IPEACTABICHHYIO B Pa3JIMYHBIX opMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHUX pEaJbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
IPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacueThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIMTIAMU cOopa, aHAJIM3a U MIPEACTABIICHUS JaHHBIX U3 PA3IUIHBIX chep KU3HU
00IIIeCTBa ¥ TOCYIapCTBA MPHUOOIIAET 00YJIAIONTNXCS K OOIIIECTBEHHBIM HHTEPECaM.
N3yyenue ocHOB KOMOWHATOPUKH Pa3BUBAET HABBIKM OpraHuU3aluu repedbopa u
MOJICUETa YKCiia BApUAHTOB, B TOM YHCIIE, B MPUKJIAAHBIX 33a4ax. 3HAKOMCTBO C
OCHOBaMHU Teopuu TIpadoB co3maer MaTeMaTuyeckud (QyHAameHt s
(opMHUpOBaHUsI KOMIETEHIINI B 00J1aCTH MH(OOPMATUKU U HUPPOBBIX TEXHOJIOTHl.
[TomumoO »3TOro, NpH H3YYECHHUH CTATUCTHUKH U BEPOSTHOCTH 0OOTamaroTcs
NPE/ICTaBlIEHUs OOY4YalOIIMXCA O COBPEMEHHON KapTHHE MHpa U METOJaxX ero
UcclieZoBaHusA, (POPMHUPYETCs] TOHMMAaHHWE POJIU CTAaTHUCTUKM KaK HCTOYHHUKA
COLIMAIbHO 3HAYUMOW MH(OpPMAlMKU U 3aKJIa/bIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIUTCHHUS.

B cooTBercTBUM € NaHHBIMU LIETISIMU B CTPYKTYpe MpPOrpamMmbl y4eOHOTO
Kypca «BeposiTHOCTh M CTAaTUCTHKA» OCHOBHOW IIKOJBI BBIJEIECHBI CIEIYIONINE
coJiepkaTeNbHO MeTonudeckue auHun: «lIpeacraBnenne JaHHBIX U OMHCaTeIbHAs
CTaTUCTUKa»; «BeposTHOCTB»; «ONeMeHThl KOMOWHATOpUKW»; «BBeaenue B
Teoputo rpadoBy.

Coneprxanue nmuauu «lIpeacraBieHne TaHHBIX U OMUCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOM /151 pOpMUPOBaHUS HABBIKOB pabOThI C MH(OpMAIUE: OT YTEHHUS
¥ MHTEpIpEeTaluu HHPOPMAIUH, MPEACTaBICHHONW B Ta0NHIIax, HA JUarpammax u
rpadukax 10 cOopa, NpPENCTaBICHUS M aHaIM3a JAHHBIX C HCIOJIb30BAaHUEM
CTAaTHCTUYECKUX XapaKTEPUCTUK CPENHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydaroniuecsi y4arcs CUMThIBaThb U HHTEPIPETUPOBATH JAaHHBIC, BBIIBHUIaTh,
apryMEHTUPOBATh M KPUTUKOBATh MPOCTEUINNE THUMOTE3bl, Pa3MBIIUISATh HaJ
(akTopamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OICHMBATh HX BIUSHUE Ha
paccMaTpuBaeMble BETMUUHBI U ITPOLIECCHI.
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NHTYynTHBHOE NpEACTaBIEHUE O CIYYalWHOU M3MEHYMBOCTH, UCCIEAOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUHMM CTAHOBUTCS MOTHBHUPYIOUIEH OCHOBOM IS
V3YYEHHS TEOPUH BEPOATHOCTEN. bolibiioe 3HaUYeHUE 34€Ch UMEIOT MPAKTUUECKHUE
3aJJaHUs], B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa IPaBIOINOA00MS CIy4aifHOTO
coObiTus. Ilpu um3ydeHun Kypca oOydaroniuecs 3HAKOMATCS C MPOCTEHIIUMU
METOJJaMH  BBIYMCIICHUSI BEPOSATHOCTEM B  CIyYalHBIX OKCIIEPUMEHTAaX C
PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIAMH, BEPOATHOCTHBIMH 3aKOHAMHU,
MO3BOJISIIONIMMU CTaBUTh W peIlIaTh Oojiee CIOXHbIE 3a1aud. B kypc BXoasT
HAYAJIbHBIC TIPEJICTABJICHUS O CIYYalHbIX BEIWYMHAX W MX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YYaIOIINXCS C
MHO>XECTBAMU U OCHOBHBIMM OIEPALMSIMHU HAJl MHOKECTBAMH, paCCMaTPUBAIOTCS
MIpUMEPHl IPUMEHEHHUS JJIsl PEIICHUS 3a/1a4, a TAKKE HCIOJIb30BAaHHS B JPYTHX
MaTeMaTHYCCKUX Kypcax U y4eOHBIX IpeaMeTax.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHE

VY4eOnbit npenMer «MaTtemaTuKkay sIBIsETCS 00s13aTeIbHBIM MPEAMETOM Ha
JaHHOM ypoBHe oOpasoBanus. B 5—10 kimaccax (Bapuant 2 AOOIT OOO) yueOHbIit
npenMer «MaTemaTrkay TPaaUIIMOHHO U3y4YaeTCsl B paMKaX CIEIYIONINX YI4EOHBIX
KypcoB: B 5-6 kimaccax — kypca «Marematuka», B 7—I10 kigaccax — KypcoB
«Anrebpa» (BKIIOYAs OJIEMEHTHl CTAaTUCTUKH W TEOPUU BEPOSTHOCTEH) U
«I"'eomerpusa». Hacrosmielt nmporpamMmoil BBOJUTCS CaMOCTOSTEIbHBIA y4eOHBIN
Kypc «BeposITHOCTb U CTaTUCTUKAY.

Mecto yueOHOro kypca «MaremMaTtuka» B y4eOHOM ILIaHe.

CormacHo yueOHOMy mianHy (BapuanT 4.2 AOOII OOO) B 5-6 kmaccax
W3y4aeTCsl WHTETPUPOBAHHBIA TmpeaMer «Maremarnka», KOTOPBIM BKIIKOYAET
apu(pMeTHYECKU MaTepHUall U HAIJISIAHYIO TEOMETPHIO, & TAKKE MPOTNEIeBTUIECKUE
CBEJICHUSI W3 aireOphl, AJIEMEHThI JOTMKU U Haydalla ONMHUCATENIbHON CTAaTUCTHUKHU.
Hacrosimieit nmporpamMmoii npeaycMaTpuBaeTCsl BhIJCICHHE B Y4eOHOM IJIaHE Ha
U3y4eHHE MaTeMaTUKH B 5-6 kjaccax 5 y4eOHBIX YacOB B HEACIIO B TEUCHUE
Ka)XJIOT0 rojia 00 yJIeHHUS.

MecTo y4eOHOro Kypca «AJreopa» B yueOHOM IJIaHe.

CornacHo yueOHoMy mnany (BapuanT 4.2 AOOII OOO) B 7-10 kmaccax
u3ydaercsi yaeOHbIN Kypc «Anredpa», KOTOPBIM BKIIIOYAET CIEAYIONME OCHOBHBIE
pazziensl cofepkanus: «Hucna u BBIYMCICHUA», «ANredpanuyecKkue BbhIPaKEHUSI,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIMUY». YueOHsblil iad (Bapuant 4.2 AOOII
0OO0O0) Ha u3ydeHue anredOpsl B 7 Kiacce OTBOJAMUT HE MeHee 3 yuyeOHBIX 4acoB B
Henento, B 8, 9, 10 kiaccax He MeHee 2 yuyeOHBIX YacOB B TEUCHHE KaXJ0ro Troja
oOy4eHusi, BCEro 3a yeThlpe roga oOydenus He meHee 306 yueOHbIX yacoB. Ilpu
peanuzayuu eapuanma 4.2 AOOII 000 ¢ 8-10 knaccax yeenuueno Koauuecmeo
uacos, 0mMeOOUMbBIX HA U3YUeHUue YueOH020 Kypca «Anzedopa» 00 mpex uacos 6
HeOeslo 3a cuem 4acog Yacmu, hopmupyemoii yuacmuuKamu o0pa3o6ameibHbvlX
OMHOWERUIL y4eOH020 NIana.

Mecto yuyeOHOro kypca «I'eomerpusi» B yueOHOM IJIaHe.
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CormacHo yuebHomy tuany (Bapuant 4.2 AOOII OOO) B 7-10 kmaccax
u3ydaercsi y4deOHbId Kypc «['eoMeTpusi», KOTOPBIA BKJIIOYACT CJEIYIONTHE
OCHOBHBIE pa3zfienbl coaepxkanus: «['eomerpuyeckue QUrypsl U UX CBOWCTBAY,
«MI3MepeHne TeOMETPUUECKUX BEIUYMHY», a Takke «JlekapToBbl KOOpJAWHATHI Ha
TUTOCKOCTUY, «BekTophy, «JIBmkenus uiockoctu» u «lIpeodbpazoBanus mogo0us».
VYuebnsiit nan (Bapuant 2 AOOIT OOO) Ha uzyuenue reomerpun B 7-10 kiaccax
OTBOJIUT HE MEHee 2 y4eOHbIX YaCOB B HEJIEI0, BCETO 3a YEThIPE rojia 00y4eHHs HE
MeHee 272 y4eOHBIX 4acoB.

MecTo yueOHOro Kypca «BeposiTHOCTD M CTATHCTHKA» B Y4eOHOM ILIaHE.

B ocHoBHOH 1IKojie u3y4aerca Kypc «BepoATHOCT W CTaTUCTUKa», B
KOTOPBIN BXOST pa3nensl: «[IpenacraBieHre TaHHBIX U OMUCaTeIbHAS CTATUCTUKAY;
«BepoaTtHocThY; «INeMeHThl KOMOMHATOpUKNY; «BBeaeHue B Teopuro rpadoBy.
CornacHo yueOHomy rmiany (BapuanT 4.2 AOOII OOO) Ha u3ydyeHue JaHHOTO
Kypca orBoauTcs 1 yueOHbIi yac B Henento B 8—10 kiaccax, Bcero 102 yueOHbIX
yaca.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
NPEIAMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOrpaMMbl Y4E€OHOTO IpeaMera
«MaremaTukay XapakTepu3yITCs CISAYIOIIIM 00pa3oMm.

Ilampuomuueckoe 6ocnumanue: TPOSBICHUE HHTEPECA K MPOILUIOMY H
HACTOAIIEMY POCCHICKOM MAaTEMATHUKH, IEHHOCTHOE OTHOILIEHUE K JOCTHUKECHHSIM
POCCUMCKMX MaTE€MAaTUKOB M  POCCHUMCKOM MaTeMAaTU4YeCKOM IIKOJbI, K
UCITOJIb30BAHUIO ATUX JOCTHXKEHUHN B IPYTUX HAyKaX U MPUKIAJAHBIX chepax.

I'pasicoanckoe u 0yxo8HO-HpascmeeHHoe BoChumanue. TOTOBHOCTh K
BBITIOJTHEHUIO 00S3aHHOCTEN rpakIaHUHA U peaiu3alliy ero mnpas, NpeCTaBIeHUE
0 MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBICHUH,
IPOLEAYyp TPaKIAHCKOro 00I1ecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTH K
OOCYXKIEHUIO ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM
JOCT)KCHUN HAyKH, OCO3HAHME BAXKHOCTHU MOPAIBbHO-ITUYECKUX INPUHLHUIIOB B
NEATENbHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue: YCTAaHOBKA HAa AaKTUBHOE Y4YacTHE€ B PEUICHUU
IIPAKTUYECKUX 3aJ1a4 MaTE€MaTHU4YE€CKOM HANpPaBIIEHHOCTH, OCO3HAHHUE BAXKHOCTHU
MaTeMaTU4YEeCKOro oO0pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU JJIs  YCIIEUTHOMN
npodecCHOHaTbHON  NEATETPHOCTH W Pa3BUTHE HEOOXOAWMBIX  YMEHHI,
OCO3HAHHBIA BHIOOP M MOCTPOCHUE MHIMBHUIYAIbHOW TPAEKTOPUH 0Opa30BaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuyeckoe  gocnumanue:  CIIOCOOHOCTh K OMOIIMOHAIILHOMY |
ACTETUYECKOMY BOCHPHUSATUIO MaTeMaTUYECKUX OOBEKTOB, 3ajladu, pelIeHuH,
pacCyXJI€HUW; YMEHNE BUJAETh MATEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu  unayuno2o no3HaHus! OpPUEHTAUUsA B  JCSATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAy4HBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YeIIOBEKa, IPUPO/IBI U OOIIECTBA, TOHUMAHNE MATEMATUIECKON HAYKU KaK
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chepbl YETOBEYECKON IeATEIbHOCTH, ATanoB €€ pa3BUTHS U 3HAYUMOCTH IS
pa3BUTHS UMBHUJIW3ALMM; OBJIAJICHUE S3BIKOM MATEMATHKM W MAaTEMAaTHYECKOU
KYJIBTYPOU Kak CpEACTBOM IO3HAHUS MUpPA; OBJIAJICHUE ITPOCTEUIIMMH HAaBBbIKAMU
UCCIIEI0BATEIBCKOM NEATEIBHOCTH.

Dusuueckoe Gocnumanue, Qopmuposanue  Kyibmypsvl —300p06bi U
IMOYUOHATLHO2O OJIA20NO0NYYUA: TOTOBHOCTh IIPUMEHATh MATEMAaTUUYECKUE 3HAHUSA
B HMHTEPECAX CBOETO 3/I0pOBbS, BEIEHUE 3I0pOBOr0 o0pa3a >KU3HH (340pOBOE
nUTaHue, cOATAaHCHPOBAHHBIM PEXUM 3aHATUN U OTAbIXA, pEryisipHas pusnueckas
AKTUBHOCTB); COOPMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha
OLIMOKY U TaKOro K€ IpaBa JIpYyroro 4eaoBeKa.

IKonoeuueckoe gocnumarue: OPUEHTALNS Ha IPUMEHEHUE MAaTEMaTHYECKUX
3HaHUW I pelieHus 3a7ad B 00JacTH COXPAaHHOCTH OKpY)KaroIIeW cpembl,
IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IIOCJIEICTBHHA UL
OKpY>KaIoIllel Cpeibl; OCO3HAHUE ITT00ATIBHOr0 XapaKTepa IKOJIOTHYECKUX ITPOOIIEM
Y IIyTE€U UX PELICHUS.

Jluunocmuule pezyromamsl, obecneuusaoujue a0anmayuro 00yuaoue2ocs K
UBMEHATOWUMCSL YCIOGUAM COYUATLHOU U NPUPOOHOTU CPEObL.

° FOTOBHOCTb K JEHCTBHUAM B  YCIOBHUSAX  HEOINPEHECIEHHOCTH,
NOBBILLIEHUIO YPOBHS CBOE KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO IEATEbHOCTD,
B TOM YHUCJIE YMEHHE YYHUTbCS Yy APYTUX JIIOJed, mpuoOperarb B COBMECTHOM
JESITENbHOCTA HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OTbITA APYTHX;

° HEOOXOAMMOCTh (POPMHUPOBAHUS HOBBIX 3HAaHUH, B TOM YHCIIE
(opMynupOBaHUE UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHCIE
paHee HE U3BECTHBIX, OCO3HAHWE JAEPUIMTOB COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEM, IJIAHUPOBAHUE CBOETO Pa3BUTHS;

° CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO0, BOCHPUHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble PELICHUs] W JEUCTBUSA, (OPMYIUpPOBATH M OLIEHHWBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

CrnenuajbHble JUYHOCTHBIE Pe3yJIbTAThI:

° CIIOCOOHOCTh K OCMBICIICHHIO U TudPepeHnnanny KapTUHbI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3anuy;

° SMOLMOHAJIBHO-IIEHHOCTHOE OTHOUIEHHME K OKpYyXKalollel cpene,
HEOOXOAMMOCTH €€ COXPaHEHHsI U PAllMOHAIBHOTO UCTIOIb30BAHUS;

° yMeHHe (OPMHUPOBATH OSCTETUUECKHE UYBCTBA, BIIEYATIIEHUS OT
BOCHPUSITHS IPEIMETOB U SIBICHUN OKPY>KAIOILIET0 MUPA;

° TOTOBHOCThH K OCO3HAHHOMY BBIOODPY JaibHEHIIEH mpodeccnoHaIbHON

TPACKTOPHUU B COOTBCTCTBUU C COOCTBEHHBIMH HHTCpCCaMU 1 BO3BMOKHOCTAMU.

MeTanpeaMeTHbIe pe3yJbTaThl

MeramnpeaMeTHbie pe3yJbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOr0o MpeaMeTa
«MaremaTtuka» XapaKTEPU3YyIOTCS OBJIAJICHUEM YHHUBEPCAIIbHBIMU
NO3HABATEIbHBIMUA  JEHCTBUSIMH,  YHUBEPCAJIbHBIMA  KOMMYHUKATHUBHBIMU
JNEUCTBUSIMUA U YHUBEPCAIIBHBIMU PETYISTUBHBIMU JICHCTBUSIMHU.

YHuUBepcalbHbIE Mo3HaBaTeJIbHbIE JIEUCTBUSA 00ecIeynBaoT
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dbopmupoBaHrue 0a30BbIX KOTHUTHUBHBIX IMPOIECCOB O0y4YaromuUxcs (OCBOCHHE
METOAOB  TO3HAHMS  OKPYKAIOLIEr0o  MHpA; MNPUMEHEHHE  JIOTMYECKHX,
HCCJIE0BATEIbCKUX Olepalnii, yYMeHHI paboTath ¢ nHbopMaImen).

ba3zoevie nocuueckue oeticmeus:

° BBISIBJISITH M XapaKTEpU30BaTh  CYIIECTBEHHbIE  IMPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TMOHSITUN, OTHOIICHUH MEXKIYy MOHSTUIMU;
dbopMynHpOBaTh OMpENeNeHUs MOHATHI;, YCTaHABIUBAThH CYIIECTBCHHBIN MPU3HAK
KJaccuuKaluyu, OCHOBaHMS JUIsi OOOOIIEHWS W CpaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIU34;

° BOCIIPUHHUMATh, (OPMYJIHPOBATH M MPeoOpPa3OBHIBATH CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIIHUE; YCIOBHBIE;
° BBIABJISAITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W

OpoTUBOpeuMs B (pakTax, JIAHHBIX, HAOIIOACHUAX U YTBEPHKICHUSAX; MpeuiaraTh
KPUTEPHUH JJIS1 BBIABJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

° JIeNaTh BBIBOJABI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
VMHIAYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
J pa3z0OupaTh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (TIPSMBIE U

OT TMPOTHBHOTO), TPOBOAWTH CAMOCTOATEIHHO HECIOXKHBIC JIOKa3aTelbCTBA
MaTeMaTHIECKUX (HaKTOB, BBICTPAWBATh apTyMEHTAIINIO, MIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMpATh CIIOCO0 perieHus: yueOHOM 3aauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOUPATh HAaMOOJIee MOAXOASAIINI ¢ YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

basosvie uccneoosamenvckue oeticmeusi:

° UCIIOJIb30BaTh  BOINPOCHI KaK  HCCIEAOBATENbCKUI  HMHCTPYMEHT
No3HaHUS; (HOPMYIUPOBATH BOIMPOCH], (UKCHPYIOIINE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITETILHO YCTAHABIIMBATh HMCKOMOE W JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO TIO3HIINIO, MHECHUE;

° MIPOBOJUTH 0 CaMOCTOSTEIBHO COCTaBJICHHOMY TUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOEe HCCIEOBAaHUE IO YCTAHOBICHHUIO OCOOCHHOCTEN
MaTeMaTHYECKOr0 00BhEKTa, 3aBUCUMOCTEN 00bEKTOB MEXK1y COOOM;

° CaMOCTOATENHHO  (OPMYIUPOBATH OOOOIIEHUS W  BBIBOABI IO
pe3ynbTaTaM  TPOBEACHHOTO  HAONIONEHUS,  WCCIEAOBaHWsA,  OIICHUBATH
JIOCTOBEPHOCTH MOTYYEHHBIX PE3yIHTaTOB, BEIBOJIOB M 0000IICHNUI;

° IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTATh
MIPEIONIOXKEHHUS O €70 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Paboma ¢ ungopmayueii:

° BBISIBJISITh HEZOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAIIUH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

° BBIOMpATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIIPETHPOBATH
UH(GOPMAITUIO PA3TUYHBIX BUAOB M (OPM IIPEICTABIICHHUS,

° BEIOWpATh (opMy TpencTaBieHus WHPOPMANMH M WLTIOCTPUPOBATH
pelaeMbie 3a/1a4l CXeMaMu, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

° OIICHUBATH HAAEKHOCTH MH(GOPMAITIH 10 KPUTEPHSIM, TP ETOKEHHBIM

yUUTEIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIHHO
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YHUBepcaIbHbIC KOMMYHUKATHBHbIE JeCTBUSA 00ecreunBaoT
c(hOpPMUPOBAHHOCTH COIIMAIbHBIX HABBIKOB 00yYaIOUTHXCS.

Obwenue:

° BOCTIpUHUMATh U (HOPMYIHPOBATh CYKIACHHS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOILEHUS; SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUKY
3peHUs] B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO XONIY PELICHUS
3a/1a4¥, KOMMEHTHPOBATh MOJTYYECHHBINA PEe3yIbTaT;

° B XO0JIe¢ OOCYXJICHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOit
TEMBI, TTPOOJIEMBI, pelIaeMOi 3aJa4M, BHICKAa3bIBATh WICH, HAICIICHHbIE Ha TMOUCK
pEILIEHUs; COMOCTABIATh CBOM CYXKIEHHUS C CYXIECHUSMHU JAPYTUX YYaCTHUKOB
auanora, oOHapyXMBaTh Pa3IMdMe M CXOJCTBO TMO3MIIMIA; B KOPPEKTHOHN (opme
(GopMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHHUS;

° NPEICTABISITh  PE3yAbTAThl  PEIICHUS  3aJadd, OJKCIEPHUMEHTa,
UCCIIEIOBAHUA, IMPOEKTa; CAMOCTOSATEIBHO BbIOMpaTh (QOpMaT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPEe3eHTAUU U OCOOEHHOCTEN ayUTOPHUH.

COTPYAHUYECTBO:

° NOHMMAaTh W  HCIOJNb30BaTh  MPEUMYIIECTBA KOMAaHIHOW U
WHIUBHUIYaJIbHOM pabOThl TpH pENICHHH YYeOHBIX MaTeMaTUYeCKUX 3a/ad;
OpUHAMATh 1€1h COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTAHU3AIMIO
COBMECTHOM palOThI, pacrpeneisiTh BUIbI padOT, AOrOBapUBATHCS, OOCYXKIATh
MpoIIeCcC U pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

° y4acTBOBaTh B TPYNMHOBBIX ¢opmax paboTel (0OCYykaeHus, oOMeH
MHEHHSIMH, MO3TOBBIE IITYPMbI M Jp.); BBINOJHATH CBOK 4YacTh pPabOTHl |
KOOPAMHUPOBATh CBOM JACWCTBHUA C JPYTMMU YJIC€HAMH KOMAaHbBI; OICHUBAThH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOICHCTBUSI.

VYHuBepcaibHbIe peryJasiTHBHbIE JCHCTBUS 00ecrednBaroT GOpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U JKM3HCHHBIX HABBIKOB JINYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITENIBHO COCTaBJIATh IUIaH, aJIFOPUTM pPELISHUs 3a1auu (UiIu
€ro 4acTh), BbIOMpaTh CMOCOO peHieHus ¢ Y4YETOM MMEIOIIMXCS PECYpPCcOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ y4éToM HOBOM HH(OPMAIH CAMOKOHTPOIIb:

° BIaJeTh CHOcO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJabpTara peleHnss MaTeMaTUIEeCKOMN 3a1auu;
° NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEIIEHUU

3a/1a4d, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

° OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IEATEIBHOCTU NOCTaBJICHHOU
LEJN U YCIOBUAM, OOBACHATh NPUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS LIElH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

CrnenuajibHbie MeTanpeAMeTHbIE pe3y/IbTaThl:

° UCIIOJIb30BaTh COXPAaHHbBIC AHAIM3ATOPBl B  PA3JIMYHBIX BHJAX
nesTenbHOCTH (YueOHO-TI03HABATENbHOM, OPUEHTUPOBOYHOM, TPYIOBOK );
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° NPUMEHSTh COBpEMEHHbBIC CpeacTBa KOMMYHUKAITUH U
TU(DIOTEXHUIECKHUE CPEICTBRA,;

° OCYIIECTBIISITh ~ TMPOCTPAHCTBEHHYID M COIMAJIbHO-OBITOBYIO
OpPHUEHTHUPOBKY, 00J1a/1aTh MOOMIIBHOCTHIO;

° NPUMEHSATh TpPUEMBbl OTOOpa M CHCTEMATH3allid Marepuaia Ha
OTIpENEeTICHHYIO TEMY;

° BECTH CaMOCTOSTEIIbHBIN TTOUCK WH(OpMAITIH;

° npeoOpa3oBbIBaTh, COXpPaHATh W IepefaBaTh  MHQPOPMAIHIO,
MIOJTYYCHHYIO B pe3yJIbTaTe YTCHHSI WIIA ayIUPOBAHMUS,

° NPUHUMATh Y4aCTHE B PEYEBOM OOIIIEHUH, COOITI0/1asi HOPMBI PEYEBOTO
ATUKETA;

° a7ICKBaTHO HWCIIOJIb30BAaTh MECThl, MUMHUKY B IMPOIIECCE PEUYCBOTO
OOIIIEHHS;

° OCYILECTBJISITh PEUYEBOM CAMOKOHTPOJIL B Mpolecce ydeOHOMU
JIESITENHHOCTU U B TIOBCEHEBHON KOMMYHUKAIIUH;

° OIICHMBATh CBOIO P€Yh C TOYKH 3PCHHS €€ COACP)KAHUS, S3LIKOBOTO
oopmieHus;

° IUTAaHUPOBATh, KOHTPOJIUPOBATh U OICHUBATh Y4eOHBIC ICHCTBHS B

COOTBETCTBHUH C IIOCTABJIICHHOM 3ajaucii U YCIOBMAMMU €€ pCaIn3alln.

PABOYASA MNPOI'PAMMA O YYEBHOMY KYPCY
«MATEMATHUKA»

Conep:kanue yueOHoro kypca «MaremaTuka»

S kiace

HartypajabHble YucIa U HYJIb.

HarypansHoe umcno. Psn narypanbabix uucen. Yucino 0. M3o0paxkenue
HATYpaJIbHBIX YUCE TOUKAMU Ha KOOPAUHATHON (YMCIOBOM) MPSIMOIA.

[lo3umonHass cucrteMa cyucieHus. Pumckas HyMmepauus Kak IpuUMep
HEIO3UIIMOHHOW CUCTEMBI CUUCIIEHUS. [lecATUYHAs CUCTEMA CUUCIICHUS.

CpaBHeHUE HATYpaJbHBIX YHCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
CnocoObl cpaBHeHus. OKpyrieHue HaTypadbHBIX YUCEIL.

CnoxxeHue HaTypalbHBIX YHCEI; CBOMCTBO HYJIS MPH CIIOXKEHUU. Beiuntanue
Kak JeicTBUe, 00paTHOE CIOKEHUI0. Y MHOXKEHHE HAaTypajbHBIX YUCEN; CBOMCTBA
HYJIS M €IMHULIBI IPU YMHOKEHUH. JlelieHne Kak AecTBUE, 0OpaTHOE YMHOKEHHIO.
Kommionentsl  nmeuctBui, cBsA3b Mexay Humu. [IpoBepka  pe3ynbprara
apumernyeckoro nedctBud. llepemecTurenbHoe W coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS M YMHOXKEHHSA, PACIPEACIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUSL.

Hcnonb3oBanue OyKkB 1151 0003HAYE€HHS HEU3BECTHOTO KOMIIOHEHTA M 3aIHCH
CBOMCTB apr(pMETUUECKUX JCHCTBUM.

Jlenurenu W KpaTHbIE 4YMCIA, Pa3IOoKEHHE Ha MHOxUTenu. lIpocteie n
coctaBHble yucha. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb € HaTypaJlbHbIM ITOKA3aTEJEM. 3alKCh YUCIA B BHJE CYMMBI
Pa3psIHBIX CIAracMblX.

UucnoBoe BbIpakeHUE. BplUMCICHHE 3HAYEHWM YMCIIOBBIX BBIPAXKEHHI;
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MOPSIIOK  BBIMIOJHEHUS  JeWcTBUil.  Mcnosib30BaHWE  NPU  BBIYMCIIEHUSX
NEPEMECTUTEIIBHOTO M  COYETaTEIbHOrO CBOMCTB (3aKOHOB) CJOXKEHHUS U
YMHOKEHUS, PACIPEAEIUTENBHOTO CBOMCTBA YMHOXKEHUSI.

poon.

[IpencraBienne o JpoOM  Kak CrmocoOe 3amucH  YacTH  BEJIMYHHEL.
OO6pikHOBEHHBIE IpoOu. [TpaBuibHbIE U HENMpaBUiIbHbIE IpoOu. CMelmanHas Apoob;
NPEICTABIICHNE CMEIIAHHOW IpoOW B BUJE HEMPABWIHLHOW APOOW W BBIJCICHHEC
1EJION YacTH YMciia U3 HeMpaBWIbHON Apodu. M3o0paxkenue apobeit Toukamu Ha
quca0BOM npsmoit. OCHOBHOE CBOMCTBO ipodu. CokparieHue apooeit. [Ipusenenue
IpoOu K HOBOMY 3HaMmeHaTeno. CpaBHeHUE ApoOeil.

CnoxxeHue W BbIYMTaHUE JpoOeil. YMHOXKEHHME U JeJeHUe JIpo0eii;
B3aMMHO-00paTHbIe 1podu. HaxokaeHne 4acTu mMeoro u IeJIoro Mo ero YacTH.

JlecsiTuuHas 3anuch JapooOeit. IlpencrtaBinenue gecaTUUHONW IpoOU B BHUIC
OObIKHOBEHHOU. M300pakeHne OecITUYHBIX JApoOeid TOYKaMU Ha YHCIOBOMN
npsimoii. CpaBHEHHUE NECATUYHBIX TPOOEH.

Apudmernueckue JOEUCTBUA C JACCATUYHBIMU JApoOsiMu. OKpyrieHue
JECATUIHBIX TPOOCH.

Pemienue TekCcTOBBIX 3a/1a4.

Pemenue TEKCTOBBIX 3anady  apupMeTHUYeCKUM crocodom. Pemienue
JOTUYEeCKUX 3adad. PemieHue 3amad mepeOOpoOM BCEX BO3MOXKHBIX BapHAHTOB.
Hcnonp3oBanue npu perieHnu 3aaa4 TabIuIl U CXEM.

Pemienne 3amau, copepkammx 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIIMYUHBI:
CKOpPOCTb, BpEMs, pACCTOSHHUE; II€HA, KOJIMYECTBO, CTOMUMOCTb. EIWHUIIBI
U3MEPEHUS: MacChl, 00bEMa, LIEHBI;, PACCTOSHUS, BpEMEHHU, CKOPOCTHU. CBSI3b MEXIY
€AVMHULIAMHA U3MEPEHUS KAKJIOM BETUYUHBI.

Pelienrie OCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBnenne qaHHBIX B BUIE TAOIHII, CTOIOYATHIX JUATPAMM.

Harasauas reomerpus.

Harnsinuele mpeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIyd, YIrojl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. [Ipsmon,
OCTPBIM, TYIION U Pa3BEPHYTHIN YIJIbIL.

JlnmrHa oTpe3ka, METpUYECKUE €AUHULIBI JJITUHBL. J[JTMHa TOMaHOM, NEPUMETP
MHOIOyrojibHUKa. MI3MepeHne 1 MOoCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCTIOPTHPA.

Harnsinuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJIbHUK, KBAJIPaT; TPEYrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kieruaton Oymare. Iloctpoenue
KOH(pUTypanuii U3 Y9acTeld MPSIMOM, OKPYKHOCTH Ha HEJIWHOBAHHOW W KJIETYATOMN
Ooymare. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBAJIpaTa.

[momane MPSAMOYrOJBHUKA W  MHOTOYTOJIBHUKOB, COCTaBJIIEHHBIX W3
IpsIMOYTOJILHUKOB, B TOM 4YHclie QUryp, M300paxxEHHBIX Ha KJIET4aTol Oymare.
EnnHuLBI n13MEpeHus IUIOLAIH.

Harmsiiaeie mpencTaBiieHns 0 MpOCTPAHCTBEHHBIX (PUTYpax: MPSMOYT OJIbHBIN
napajienenurnen, — Ky0, — MHOrorpaHHukd.  M3o0paxkeHue  mpocTenIimx
MHOrOrpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3naHue Mopeneu
MHOTOTPAaHHUKOB (U3 OyMaru, MpoBOJIOKH, IJIACTHIIMHA U JIP. ).
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O0BEM MPSAMOYTONIBHOTO TMapajuiesienunena, kKyoa. EauHumbl m3MepeHus
o0BéMa.

6 xk1acc

HartypajabHblie yucia.

Apudmernyeckue JIEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHUCIIAMHU.
YucnoBble  BBIpAXKEHHSA, TMOPSAAOK  JIEHCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb3oBaHue IPU BEIYUCIIEHUSIX IEPEMECTUTENBHOIO M COUETATEIILHOI'O CBOMCTB
CJIO’KEHUS 1 YMHOKEHUSI, PACTIPEICTUTEIBLHOTO CBOMCTBA yMHOXKEHUS. OKpyTJieHNE
HaTypaJbHbBIX YUCEIL

Jlenutenu U KpaTHBIE YUCia; HAMOOIBIINUNA OOLIUN IETUTENIb 1 HAaUMEHbIIIEe
oO1iee kpaTHoe. [lenuMocTh CyMMBI M IPOU3BEAEHUS. [leeHrne ¢ OCTaTKOM.

Apoon.

OObIKHOBEHHAs! ApoOb, OCHOBHOE CBOMCTBO ApOOM, COKpallleHHe IpooOeil.
CpaBHeHue u ynopsimounBanue apooeit. Pemenue 3a1ad Ha HAXOXKIAEHUE YaCTH OT
IEJOro M IeJIoro 1Mo ero vactu. JIpoOHoe 4HCIIO Kak pe3yibTaT JACJICHHS.
[IpencraBnenne necaTHIHON TpOOU B BUE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
npecTaBlieHuss OOBIKHOBEHHOU ApOOU B BHJIE ACCATHUUHOM. JlecaTuunbie 1podu u
MeTpuYecKas cucteMa Mep. Apudmerndeckue N1eMCTBUS U YUCTOBbIE BEIPAXKEHUS C
OOBIKHOBEHHBIMHU U JICCATUYHBIMH JIPOOSIMHU.

OtHomenue. JlenmeHue B JaHHOM OTHOIIEHHMHU. Macmtab, nponopius.
[IpumeHnenune mponopurii Npyu peMIEHUH 3a]1a4.

ITonsTHe nipouieHTa. BrunciieHne nporeHTa OT BEJIMYUHBI U BEJIUYMHBI I10 €€
NpOLIEHTY. BbIpaxkeHue NMpOILEHTOB ACCATUYHBIMU NpoOsimu. PemieHue 3agad Ha
IIPOLEHTHI. BrIpakeHre OTHOLIEHUS BEJIMYMH B ITPOLCHTAX.

[TonoxuTenbHbIE U OTPULIATEIIBHBIE YHCIIA

[TonoxurenbHble U OoTpULlaTeNbHbIE yncia. Llensie yncia. Moaynp yucna,
reoMeTpuyuecKass MHTepIpeTanuss Moayis uucha. M3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsMou.  YucnoBble  mpoMexyTku. CpaBHEHuE  4uceln.
Apubdmernyeckue TEHCTBUS C TOJOKUTEIHHBIMU U OTPUIIATEILHBIMU YHCIIAMH.

[IpsimoyronpHas cucremMa KOOpAMHAT Ha TIocKocTH. KoopauHaTel TOUKM Ha
TUTOCKOCTH, abcimcca u opaunarta. [loctpoerne Touek u GUryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIEe BBIpaKeHUS.

[Ipumenenue OykB I 3alMCH  MaTEMaTHYECKUX  BBIPAKEHUU W
npennoxxenuil. CBoicTBa apudmerndeckux AecTBuil. BykBeHHbIE BbIpaXXEHUS U
YUCJIOBBIE TMOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXICHHE HEU3BECTHOTO
KoMIloHeHTa. Dopmyiibl; (HOpMybl NEepUMETpa U IUIOMIAAU MPSMOYTOJIbHUKA,
KBajpaTa, 00bEMa mapasienenumneaa u kyoa.

Peienue TekcToBBIX 32/1a4.

Pemienrie TEKCTOBBIX 3ajad  apudmerudyeckum crocodbom. Pemienue
JOTUYEeCKUX 3a7a4. Pemenue 3amay mepeOopoM BCex BOZMOXKHBIX BAPUAHTOB.

Pemienue 3amau, coneprkammx 3aBUCUMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBI:
CKOpOCTb, BpEMH, pPacCTOSIHUE, 1ICHA, KOJINYECTBO, CTOMMOCTb;
IPOU3BOUTEILHOCTh, BpeMsi, O00BEM paboThl. EnuWHUIBI U3MEpEeHHUs: Macchl,
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CTOMMOCTH; pacCTOSHUS, BPEMEHU, CKOPOCTHU. CBSI3b MEXAY €IMHUIAMH U3MEPEHUS
Ka’K10W BEJIUYUHEL.

Pemrenne 3amad, CBSI3aHHBIX C OTHOLIEHHWEM, MPOMOPLUHUOHAIBHOCTHIO
BEJIMYMH, NMPOLIEHTAMU; PEILIEHNE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

Onenka W MpUKHIKA, OKpyriieHne pesyibTata. CocTaBieHHe OYKBEHHBIX
BBIPQKCHUH 110 YCIIOBHUIO 3a7a4H.

[IpencraBienne MaHHBIX C MOMOIIbI0 Tabmuil W guarpamm. CronOyarbie
IarpaMMbl: YTEHUE U TOCTPOCHUE. UTEHHE KPYTrOBbIX IHArPAMM.

Harasinnasi reomerpus.

Harmsanele mpencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, yroJy, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosiokeHHe ABYX NPSIMbIX Ha IUIOCKOCTH, NapajuielibHbIC
psIMbI€, TEPICHAUKYJSPHbIE TpsiMble. M3MepeHHe pacCTOSIHUN: MEXKAY IBYMS
TOYKAMU, OT TOUYKH JI0 PAMOM; JJIMHA MapLIpyTa Ha KBAaJIPaTHOU CETKE.

N3MepeHne u MOCTPOEHUE YIIOB C IMOMOIMIBIO TpaHcopTupa. Bunubl
TPEyTrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYT OJIbHBIM, TYHOYT OJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. 1 [pAMOYronbHUK, KBaapaT: HCIOJIb30BAHUE CBOMCTB CTOPOH,
yraoB, nuaroHaned. M3oOpaxeHue reomeTpuyeckux (Uryp Ha HEJIMHOBAHHOMN
Oymare ¢ WCHOJNb30BAHUEM IMPKYJS, JMHEHKHU, YrOJbHUKA, TPAHCIOPTUPA.
ITocTpoeHus Ha kieTyaToi Oymare.

[lepumerp ™MHoOroyroipHuka. [lonsThe TUIOMAAN QUTYPBI, EIUHUIIBI
u3Mepenus wionaau. [Tpubamxénnoe namMepenue mwiomanu Guryp, B TOM YUCIIE Ha
KkBajipaTHO ceTke. [IpubmmkéHHOoe M3MepeHue JUIMHBI OKPY>KHOCTH, TUIOMIAIH
Kpyra.

Cummetpusi: LIeHTpalbHasA, OceBasi U 3epKajbHas cumMmerpuu. [locTpoenue
CUMMETPHUYHBIX QUTYD.

Harnsaueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajienenunen, KyO, mpusMma, NUpamMuia, KOHYC, HMIUHAp, Imap u cdepa.
N3o0paxenne npoctpaHcTBEHHBIX Guryp. [IpumMepsl pa3BEPTOK MHOIOTpaHHUKOB,
mwHapa U konyca. Co3manue mMojemnell MpoCTpaHCTBEHHBIX Guryp (u3 Oymarw,
IPOBOJIOKH, TIACTUIIMHA U JIp.).

[Tonstue o0BEMA; equHUIBI M3MepeHuss 00béMa. OOBEM MPAMOYTOIBHOTO
napaJieNnenurnena, Kyoa.

Ilnanupyemble mnpeaMeTHbIE Pe3yJbTATHI OCBOCHHUSI Y4eOHOro Kypca
«MareMaTuKa»

S knace
Yucna v BBIYUCTICHUS:
° NOHMMAaTh H TIPAaBHIBHO YNOTPEOISITh TEPMHHBI, CBS3aHHBIE C
HATYpaJbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U JIECITUUHBIMH JIPOOSMU;
° CpPaBHMBATh M YINOPSAJOYMBATH HATypalbHbIE 4YMCJA, CPAaBHHUBATH B
OPOCTEHIINX Cay4yasX OOBIKHOBEHHBIE APOOHU, AeCATUYHBIEC APOOH;
° COOTHOCUTh TOYKY Ha KOOPJWHATHOW (YMUCIIOBOM) MpsSMON C
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COOTBETCTBYIOIIMM €M YHCJIOM W HM300pa)kaTh HATypaJibHbIE YHCJIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) IPSIMOM;

° BBINOJHATh apU(PMETUUECKUE AEUCTBUS C HAaTypaIbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CIYyYASIX;

° BBIIIOJIHATB [TPOBEPKY, IPUKHUJIKY PE3YJIBTATA BIYUCIICHHMIA,

° OKPYIJISITh HATYpaJIbHbIE YHUCIIA.

Pemrenne TeKCTOBBIX 3a/1a4:

° pelaTh TEKCTOBBIE 3a/1a4u apU(PMETUIECKUM CIIOCOOOM U C TOMOIIbIO
OpPraHM30BaHHOI'O KOHEYHOTr 0 nepedopa BCeX BO3MOXKHBIX BApUAHTOB;

° pemarb  3aJayd, CoOJEp)KAIlME  3aBHCHUMOCTH,  CBSI3bIBAIOILNE
BEJIUYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTH;

° UCTOJIb30BaTh KPAaTKHUE 3aMUCH, CXEMbI, TaOIUIbI, 0003HAUEHUS MPU
pEIlIeHNH 3a/1a4;

° N0JIb30BaThCS OCHOBHBIMU €IMHULIAMUA H3MEPEHMsS: LE€HbI, MacChl;
pacCTOsIHUS, BPEMEHH, CKOPOCTH; BBIPAKaTh OJHHU EJAVHMIBI BEIUYHMHBI 4Yepe3
ApPYTHe,

° U3BJIEKATh, aHAJIM3UPOBATh, OLICHUBATh UH(pOpMaLHIO,

NpeACTaBIEHHYI0 B Ta0JuIle, Ha CTONOYATONW AuarpamMme, HHTEPIPETUPOBATH
MIPEJCTABICHHBIC IAHHBIE, UCIIOJIb30BAThH JAHHbBIC MPHU PEIICHUN 3a]1a4.
Harnsanas reomerpus:

° MOJIb30BaThCSl TEOMETPUYECKHUMH  TOHSATUSMM: TOYKa, MpsMas,
OTPE30K, JIyY, YTrOJI, MHOTOYT OJIbHUK, OKPY’KHOCTb, KPYT';

° OPUBOAUTH MPUMEPHl OOBEKTOB OKPYKAIOIIEr0 MHpa, HMEIOIIHUX
(opMy U3YUEHHBIX T€OMETPUUECKUX PUTYD;

° UCIIOJIb30BaTh TEPMUHOJIOTMIO, CBS3aHHYK) C YIVIAMH: BEpIIMHA,

CTOPOHA; C MHOTOYrOJIbHUKAMU: YIOJd, BEpIIWHA, CTOPOHA, JAHAroHajidb; C
OKPY>KHOCTBIO: PaJIUyC, IUAMETP, LICHTD;

° n300pakaTh W3y4EHHbIE T€OMETPUUECKUE (PUTYpbl HA HEITMHOBAHHOM
U KJIETYaTOM OyMare ¢ MOMOUIbIO LIUPKYIIS U JIMHEUKU;
° HaXOIWUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C

NOMOILBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTHh OKPYXHOCTb
3aJaHHOTO PAINYCa;

° VCIIOJIb30BATh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpara
JUISL KX TIOCTPOCHHM S, BBIYACIICHUS TUIOIANA U IEPUMETPA;
° BBIYHCIISATH IEPUMETP U TUIOMIAL KBaIpaTa, MpSIMOYTOJIbHUKA, GUTYD,

COCTaBJICHHBIX M3 TPSIMOYTOJbHUKOB, B TOM 4YHClIe (Uryp, HM300pakEHHBIX Ha
KJIeT4aTon Oymare;

° MOJIb30BAaThCS OCHOBHBIMM METPUYECKUMH €IUHULAMH H3MEPEHUS
JUTMHBL, TTOIIAW; BBIPAXKATh OJHU €IUHUILIBI BETUYUHBI Ye€pe3 APYTHUC;

° pacrio3HaBaTh INapajuielienunes, Kyd, UCIoNIb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, peOpo IpaHb, U3MEPEHUSI; HAXOUTh U3MEPECHHUS Mapallieienuiena, Kyoa;

° BBEIYHCIATE 00BEM  KyOa, mMmapajuiefienunena 1o  3aJaHHBIM
U3MEPECHUSIM, TO0JTh30BaThCS SIUMHUIIAMU U3MEPEHUs 00bEMa;

° pelmaTh HECIOXKHBIEC 3aJ]a4M HA U3MEPEHHUE T'€OMETPUUECKUX BEIUYUH

B IIPAKTUYICCKHUX CUTYallUAX.
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6 xk1acc
Yucna v BEIYUCIICHUS:
° 3HATh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMY BUIAMU YHCEIT
U CIocob0aMM MX 3alUCH, MEPEeXOIUTh (€CIM 3TO BO3MOXKHO) OT OJIHOM (OpMBI
3aIlMCH YHCIIA K JPYTOW;

° CpaBHUBATh M YIOPSAOYMBATH IIENIbIE YHWCIA, OOBIKHOBCHHBIC U
JIECITUYHBIE JPOOU, CPABHUBATH YHCIIA OJIHOTO U Pa3HbIX 3HAKOB;

° BBIIIOJIHATh,  COYETAass  YCTHbIE W NUCbMEHHBIE  IPUEMBI,
apupMeTHYecKue JIEUCTBUS C  HATypalbHBIMM W  IEJIBIMH  YHUCJIaMH,
OOBIKHOBEHHBIMU M JICCAITUYHBIMH  JAPOOSIMH,  TMOJOXKHUTEIBHBIMU U
OTPULATEIIbHBIMU YHUCIIAMU;

° BBIUMCIIATH 3HAYEHHUS YUCIIOBBIX BBIPAKEHUN, BBIIIOJIIHATH IPUKUIKY U

OLICHKY pe3yJibTaTa BBIUYMCICHUH; BBINOJIHATh NPEOOPa3OBaHUS UHMCIOBBIX
BBIPKEHUN HA OCHOBE CBOWMCTB apu(PMETHUECKUX JICHCTBUIA;

o COOTHOCHUTH TOUKY HAa KOOPAMHATHOM IIPSIMOU C COOTBETCTBYIOLIUM €U
YUCIIOM M H300pakaTh 4YHMCJIa TOYKAMH Ha KOOPAMHATHOM NPSIMOM, HAaXOIUTh
MOZYJIb YUCIIA;

° COOTHOCHUTh TOYKH B TMPAMOYTOJBbHOM CHCTEME KOOpJIHMHAT C
KOOpJIMHATaMH 3TOW TOYKHU;
° OKpYTJISATh IEeJIble 4YHuCia U JeCATUYHbIC JpoOU, HaXOJUTh

NPUOTHKEHUS YUCEIL.

YucnoBbie 1 OYKBEHHBIC BHIPAKEHUS:

° MOHUMATh W YHIOTPEOJSITh TEPMHUHBI, CBSI3aHHBIE C 3alMCBHI0 CTETICHU
YHuClia, HAaXOIWUTh KBajgpaT M KyO uYHWCIa, BBIUUCIATH 3HAYECHUS YUCIOBBIX
BBIPOKCHUMN, COIEPKAIINX CTEIICHU;

® IMOJIb30BATHCA IMPHU3HAKAMU JCIIMMOCTHU, PACKIIAAbIBATH HATYPAJIbHBIC
quCJia Ha IMIPOCTBhIC MHOKUTCIIN,

L] ITOJIB30BAThCA MaCIHTa6OM, COCTABJIATH IIPOIMOPIHHHN N OTHOILICHUA

® HCIIOJIBb30BATb 6yKBI>I JJIs 0003HAUYCHMS YHCEl IIpu  3alIiCH

MaTEMaTUYECKUX BBIPAXKEHHM, COCTaBIIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI,
HaXOAWTh 3HAYCHUsS OYKBEHHBIX BBIPAKEHHI, OCYIIECTBISAS HEOOXOAMMBIE
IOJICTAHOBKH U IIPe00pa30BaHus;

° HAXOJIUTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemnienne TekcTOBBIX 3a4a4:

° pemiaTh  MHOTOIIAroBbI€ TEKCTOBBIE 3a7aud  apuPMETHUUYECKUM
CIT0CO00M;

° pelarth 3aa4M, CBA3AHHBIE C OTHOUIEHHWEM, IPOMOPIIMOHATIBLHOCTHIO
BEJIMYUH, MIPOIIEHTAMHU; PEIlIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U MIPOLICHTHI;

° peumath  3aJadd, COJEpXKAIME  3aBUCHUMOCTH,  CBSI3bIBAIOIIUE

BEJIMYHMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOUTEILHOCTh, BpeMs, 00BEMa pabOThl, HCHOIB3YsS apuMETHUECKHUE
JICHCTBHSI, OLIEHKY, MPHUKUAKY, TMOJb30BAaThCA  CIWHUIAMH  HW3MEpPEHUS
COOTBETCTBYIOIIHNX BEITUYHH;

° COCTaBJISITh OYKBEHHBIC BHIPAXKCHHUS 110 YCIOBHIO 33]1a4H;
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° U3BJIEKaTh UH(OpPMAIMIO, IPEICTABICHHYIO B TA0IHIIAX, HA IMHEWHOMH,
CTONOYATONW WM KPYroBOW JHarpamMmax, HHTEPIPETUPOBATH NPE/ICTABICHHBIE
JAHHBIE; UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 33]1a4;

° OpeACTaBIATh HHPOPMAIUIO C TOMOIIBI0 TaONull, JUHEUHOU U
CTONOYATON JUATPaAMM.

Harnsanas reomerpus:

° NPUBOJIUTh TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOIINUX
(GbopMy H3YUYEHHBIX TE€OMETPHUUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX GUTYp,
IPUMEPHI PAaBHBIX U CUMMETPUYHBIX QUTYD;

° U300pakaTh C TIOMOUIBIO ITUPKYJIS, JIMHEWKH, TPaHCIOPTHpa Ha
HEJIMHOBAHHOM U KJIeTYaTOM OyMare nu3y4eHHbIe TNIOCKUE TeOMeTpUudeckre (GUrypbl
U KOH(UTYypaIlui, CHMMETPUYHbBIC (DUTYPHI;

° MOJIb30BAThCS TE€OMETPUYECKUMU TOHATUSAMH: PABEHCTBO Uryp,
CHMMETpPHUS; MCIOJIb30BaTh TEPMHUHOJOTIUIO, CBA3AHHYKO C CHMMETPHEH: OCh
CHMMETPHUH, LIEHTP CUMMETPHUH;

° HaXOJUTh BEIUYMHBI YIJIOB U3MEPEHUEM C MOMOINILIO TPAHCIIOPTUPA,
CTPOMUTH YIJIbl 3aIaHHOM BEJIMYUHBI, ITOJIb30BATHCS MPH PELICHUH 33/1a4 I'PalyCHOU
MEpPOM YTJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIN U TYIION
YTIIBI;

° BBIYUCIIATh  JUIMHY  JIOMAHOW, TEPUMETP  MHOTOYTOJbHHKA,
MOJIb30BAThCSl  €IUHUIIAMM HW3MEPEHUSl [UJIMHBI, BBIpAXXaTh OJHHU €AWHUIIbI
VU3MEPEHHUS JJIMHBI Yepe3 IPYrue;

° HAXOJUTh, UCIIOJIb3Ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
NBYMsS TOYKAMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOM CETKE;
° BBIUUCIISATH IUIOUIAAb (PUTYp, COCTABIEHHBIX M3 MPSMOYTOJbHUKOB,

UCIIOJIb30BaTh pa30MEeHNE Ha MPSMOYTOJIbHUKY, HA paBHbIE (DUTYpBI, TOCTPAUBAHUE
J10 TIPSAMOYTOJIBHUKA; I0JIb30BAaThCsI OCHOBHBIMM €IMHULIAMH U3MEPEHHUs TUIOLIAH;
BBIPaXKaTh OJIHU €IAVHULBI U3MEPEHUA IUIOIIAIH Yepe3 IPYTHUe;

° pacro3HaBaTh Ha MOJEISIX U HM300pKEHUSX MUPaMHAY, KOHYC,
IWIMHP, WCIOJNB30BAaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb, OCHOBAHUE,
pa3BEPTKa;

° nU300paXkaTh Ha KJIETYATONH Oymare MpsiMOYTOJIbHBIN TapaljIeIeUIIeT;

° BBIUHUCIATE O00BEM MPSMOYTOJIBHOIO — Mapajienenunena, Kyoa,

MOJIb30BAThCS OCHOBHBIMHM E€AWHUIIAMU H3MEpeHUs O0O0bEMA; BbIPAXaTh OJHU
EMHUIIBI U3MEPEHHs 00bEMA Yepes3 Ipyrue;

° pelIaTh HECJIOKHBIE 3a]a4M HA HAXO0XKJICHUE T€OMETPUUECKUX BETMUNH
B MPAKTHYECKHUX CUTyalHSIX.

CrnenuajbHbie pe3yJbTaThbl:

° BJIA/ICHUE 3PUTEIbHO-OCS3aTENbHBIM CIIOCOOOM 00CII€JOBaHUS U
BOCHPHSITHS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€NbIX ) peibeHbIX U300paKeHU
NpEeIMETOB, KOHTYPHBIX H300paKEHUN T€OMETPUIECKUX (GUTYp H T.II.

° YMEHHUE BBIIOJIHATH NPU [OMOUIM UYEPTEKHBIX HHCTPYMEHTOB
reOMEeTPUYECKHE TTOCTPOCHUS, TOCTPOEHUE TpaduKOB GYHKIHHI, TUarpamMm M T.I1.
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° YyMEHHE 4YHUTaTh IBETHbIC (WJIM KOHTPACTHBIC, YEPHO-OEIIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (DYHKIIUNA HAa KOOPJIWHATHOMN TIOCKOCTH.

) BJIAJICHUE TMpaBWIaMH 3allUCH  MaTeMaTudyeckux GopMyn U
CIICIIMATIbHBIX 3HAKOB.
° BJIAJICHUE MPUEMaMHU MPe0oOpa30BaHMS MATEMAaTHIECKUX BBIPAKECHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY KYPCY «<MATEMATHKA»

Onucanue OCHOBHBIX BH/IOB /IEATEJIbHOCTH 00Yy4YAKOIIUXCS MPU U3YYEHUH Pa3iesioB yueOHoro npeamera «MareMaTuka) aganTHPOBAHHOM
OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 0011er0 00pa3oBaHMsl CJIA00BHASIIMX 00y4YAIOIIMXCH BAPUAHT 4.2

5 kiacc
Ha3zanue
pa3aeJa
(TeMBbl) OcHoOBHBbIE BHbI 1€ATEJILHOCTH 00y4aI0IIMXCH
Kypca (4uciio
4acoB)
HatypanbHbie ® YNTaTh, CPABHUBATH M YIIOPSIIOYMBATh HATYPAJIbHBIC YHCIIA;
YHCIa U HYJb. ® 1300pakaTh KOOPAMHATHYIO MPSAMYIO, COOTHOCHTH TOYKY Ha KOOPAMHATHOH (YMCIIOBOW) MHPAMOM C

COOTBETCTBYIOIIUM €i UNCIOM; N300paXkaTh HaTypaIbHbIE YHCIIa TOUKAMHU Ha KOOPIUHATHON (YHUCIOBOH)
MPSIMOM, HAXOJUTh KOOPJUHATHI TOUKH;

® 1ICCJIeIOBATh CBOMCTBA HATYPaJIbHOIO psijia, yrcen 0 u 1 mpu CI0XKEHUU U YMHOKEHUU;

HCIIOJIb30BaTh IPAaBUJIO OKPYIJIEHUS HATypaIbHbBIX YUCEIT;

® BBIMOJIHATH apUPMETHUECKHE NEUCTBUS C HATYpaJbHBIMU YUCIIAMHU, BBIUUCISATH 3HAYEHHS UYHCIOBBIX
BBIPKEHUH cO CKOOKamMu 1 0e3 CKOOOK;

® 3anuChIBaTh IPOU3BECHHUE B BUJIE€ CTEIICHU, YUTATh CTENIEHH, UCIIOJIb30BaTh TEPMUHOJIOTHIO (OCHOBAHHE,
MI0Ka3aTesb), BBIUUCIATH 3HAUECHUS CTEIICHEH;

® BLINOJHATh MPUKUAKY U OLIEHKY 3HAYEHUN YUCIIOBBIX BBIPAKEHUM, MPEAJIarath U MPUMEHSTh NPUEMBI
MIPOBEPKHU BBIYHCIICHUN;

® CIOJIb30BaTh IPU BBIUMCIICHHUAX IIEPEMECTUTEIIBHOE M COYETATEIbHOE CBOWCTBA CIIOXKEHUS M
YMHOXEHHSI, PACIpeAeSIUTENIbHOE CBOMCTBO YMHOKEHUS; (OpPMYIUpOBaTh U MPUMEHATH IpaBuia
peoOpa30BaHUs YUCIOBBIX BHIPAKECHUN HA OCHOBE CBOMCTB apU(PMETUUECKUX ICHCTBUI.

® [IOHUMAaTh U MPABUWIBHO YIOTPEOISITH TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIIAMU;

® JICCIIEZIOBATh YHCIIOBBIE 3aKOHOMEPHOCTH, BBIIIBUTaThb W OOOCHOBBIBATH THIIOTE3bI, (POPMYIHUPOBATH
0000111eHUs ¥ BBIBO/IBI IO Pe3yJIbTaTaM MPOBEIEHHOTO UCCIIEI0BAHUS;

e (QopMynupoBaTh OIpEAeNCHUS JeIUTeNs M KPaTHOrO, HAa3bIBaTh JEIUTEIM W KpaTHBIE YHCIIA;
pacrno3HaBaTh IIPOCThIE U COCTaBHBIE YKcia; (GOPMYIUPOBATh U MPUMEHSATH MPU3HAKH JSTUMOCTH Ha 2,
3,5, 9, 10; npUMEHSTh aITOPUTM PA3JI0KEHUSI YMCIA HA MPOCThIE MHOXKUTEIN; HAXOJUTh OCTATKH OT




JCJIICHHUA U HCIIOJTHOC YaCTHOC,

® pACIO3HAaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O HATypaJbHBIX YHCIIAX, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS BHICKa3bIBAHUH O CBOMCTBAX HATYPAJbHBIX YHCET,

® KOHCTPYHPOBATh MATEMATUUYECKHUE MPEJIOKEHUS C TOMOIIBIO CBA30K «H», «HIIN», «ECIH. .., TO...».

HpoOwu. ® YuTaTh M 3alUCHIBaTh, CPABHUBATh OOBIKHOBEHHBIE NIPOOH, TpeasaraTh, 00OCHOBBIBATH M OOCYKIATh
crocoObl yropsA0YMBaHus ApoOei;

® [IOHMMAaTh U MIPABWIBHO YNOTPEOIATh TEPMUHBI, CBSI3aHHbIE C OOBIKHOBEHHBIMU U JIECATUYHBIMH APOOSIMU;

® MOJETUpPOBaTh B rpadUuecKoii, MPeAMETHON GopMe, ¢ TOMOIIBI0 KOMIBIOTEPA MOHATHS U CBOWMCTBA,
CBsI3aHHBIE C OOBIKHOBEHHOU JAPOOBIO;

® 1u300paxkaTh OOBIKHOBEHHBIE IPOOM TOYKAMU HA KOOPAMHATHOMN MPSIMOK; UCIIOIB30BaTh KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS 1po0ei;

e (opMynmHupoBaTh, 3aNMUCBIBATH C TOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOH IpoOw;
UCIIOJIb30BaTh OCHOBHOE CBOMCTBO JApoOW AJisi COKpauleHus ApoOeil u mpuBeneHHsl IpoOU K HOBOMY
3HAMEHATEJIO;

® [IPEJCTaBIATh CMEUIAHHYI0 JpoOb B BHUJE HENPAaBWIBHON W BBIACNATH IIENIyI0 YacTh 4YHClAa U3
HETpaBUIbHON Apo0H;

® BBHINOJHATH apupMETHUYECKHe NEHCTBUS C OOBIKHOBEHHBIMH M JECATUYHBIMHU JPOOSMHU; MPUMEHSThH
CBOMCTBA apu(PMETHUECKUX NEUCTBUM JIJIsl pallMOHAIU3AIIUN BEIUUCIICHUI;

® BBLINOJHATH NPUKUIKY U OLIEHKY pe3y/ibTaTa BEIUMCICHHI; peasiaraTh U MPUMEHSTh MPUEMBI IPOBEPKU
BBIYHCIICHHI;

® [IPOBOJMTH MCCIIEIOBAHUS CBOWMCTB JpoOei, OMUpasich Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIE C
MOMOIIbIO KOMITBIOTEPA);

® DACMO3HaBAaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOSX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTDH BBHICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUMH;

® pelaTh TeKCTOBBIE 33[a4M, COJAEpKallre ApoOHbIe JaHHbBIE, U 3a/1a4ul Ha HAXO0XKJIEHUE YacTH IEIO0ro U
[EJIOTO TI0 €T0 YaCTH; BBISBIIATH UX CXOJICTBA U PA3IUIMS;

® MOJETUPOBAThH X0 PEIICHUS 33]Ja4H C TIOMOIIIBIO PUCYHKA, CXEMbI, TaOTHUIIBL;

® [IPUBOJUTH, pa30MPaTh, OIIECHUBATH PA3JIMYHBIC PEIICHUS, 3aMMMCH PEIICHUI TEKCTOBBIX 3a/1a4;
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KPUTHYECKH OIEHWBAThH IOJIYYCHHBIH pe3yJbTaT, OCYIIECTBISTH CAMOKOHTPOJb, MPOBEPSS OTBET Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOIUTh OIIUOKH;

MPEJICTABIATh JICCATUYHYIO Jpo0h B BHJE OOBIKHOBCHHOW, YHTaTh W 3alMCHIBaTh, CPaBHUBATH
JECATUYHBIE IpOoOH, Tpe/iaraTb, 000OCHOBBIBATh U OOCYXIAaTh CIIOCOOBI YIOPSOUYNBAHUS AECATUYHBIX
Jpo0eii. n300pakaTh IeCATUYHBIC TPOOHU TOYKAMU Ha KOOPIMHATHON TIPSMOIA;

BBISIBJISITH CXOJICTBA WM PA3NIMYMS MPaBWI apuPMETHUECKUX ACHCTBUI C HATYpaTbHBIMU UYUCIAMH U
NECATUYHBIMH IPOOSIMHU, OOBSICHATH HX;

BBITIOJTHATH OKPYTJICHHE JECATUIHBIX JPOOeii;

OTIEPUPOBATH APOOHBIMHU YUCIIAMU B PEATbHBIX KU3HCHHBIX CHTYaIUsX.

Pemenue
TEKCTOBBIX
3a7ad4.

pemiath TEKCTOBBIE 3aqadyd apUPMETHUYECKHM CIIOCOOOM, HCIOJIB30BAaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU (CKOPOCTh, BpEMSsl, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh U JIp): aHAJIM3UPOBATh U
OCMBIC/THBATh TEKCT 3aJaud, MepedopMyIupoBaTh YCIOBHE, W3BJICKATh HEOOXOJWMBIE JIaHHBIC,
YCTaHaBJIMBATh 3aBUCUMOCTHU MEXAY BEIMYMHAMU, CTPOUTH JTOTUYECKYIO LETIOUKY PACCYXKICHUII;
MOJEIMPOBATH X0 PEIICHUS 3aa4H C IIOMOIIBIO PUCYHKA, CXEMBbI, TaOIHUIIbI;

KPUTUYECKH OLICHUBATh IMOJYYEHHBIN Pe3ynbTaT, OCYLUIECTBISATh CAMOKOHTPOJIb, IPOBEPSAs] OTBET Ha
COOTBETCTBHUE yCIOBUIO, HAXOAUTH OLITHOKH;

peliaTh 3aa4u ¢ TOMOIIIBIO epedopa BceX BO3MOKHBIX BAPUAHTOB;

MOJIb30BATHCS OCHOBHBIMHU €IWHUIIAMH H3MEPEHUS: IIEHBI, MAaCChl; PACCTOSIHUSI, BPEMEHH, CKOPOCTH;
BBIPAXKATh OJAHU €IMHUIIbI BEIMYMHBI YEPE3 IPYTHE;

W3BJICKATh, aHAJIM3UPOBATH, OLICHUBATh MH(OpPMAIMIO, TIPEACTABICHHYIO B TaOIHIlE, HA CTOIOYATOM
JlyarpaMme, HTHTEPIPETUPOBATh MPEICTABICHHbIE TaHHbIE, UCII0JI30BATh JaHHBIC MIPU PELICHUHU 3a/1a4.

Harnsagnas

TEOMETPHSL.

MOJIb30BAaThCA T€OMETPUYECKUMH TOHSATUSMU: TOYKa, MpsiMasi, OTPE30K, JIyd, yroyl, MHOTOYTOJbHUK,
OKPYKHOCTb, KPYT;

HCIIOJIb30BAaTh TCPMHUHOJIOTHIO, CBA3AHHYIO C YyIJIaMH: BCpIIHWHA, CTOPOHA; C MHOI'OYI'OJIbHUKAMU: YyIOJl,
BEpILIMHA, CTOPOHA, JUATOHANB; C OKPYKHOCTBIO: paJNyC, AMAMETD, IICHTD;

HCIIOJIB30BaTh CBOMCTBA CTOPOH M YIJIOB IIPSIMOYI'OJIBHMKA, KBAaJpaTa Uil UX [IOCTPOEHUs, BHIYMCIICHUS
TUTOIIAIN U TIEPUMETPA;

BBIUUCIIAT TMEPUMETP M IUIOMIAJAh KBajJpaTa, MpPSIMOYrOJbHUKA, (UIYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM Uuciie (GUryp, n300pakEHHBIX Ha KJIETYaTON Oymare;

II0JIb30BATBC OCHOBHBIMU MCTPHYCCKUMH CAWMHUIAMU HU3MCPCHUS NJIMHBI, IJIONIAAW; BbIPAXKATH OIOHH

25



€IMHUIIBI BEIMYUHBI Yepe3 IPYTHe;
pacno3HaBaTh napajienenune]i, Kyo, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo IpaHb, U3MEPEHUS;
HaXOJIUTh H3MEPEHHsI Mapajuieenumnena, Kyoa;

BBIUUCIIATE O0BEM KyOa, Mapajuleienuriena Mo 3aJaHHbBIM H3MEPEHMSM, I10JIb30BaThCs €IUHHULIAMU
U3MEpEeHHs 00BEMA;

pelaTh HEeCIOXKHBIE 3a]]aui Ha U3MEPEHUE TEOMETPUIECKUX BEJTUUMH B MPAKTUYECKUX CUTYALIUAX.
WCTIOJIb30BaTh JIMHEWKY M TPAHCIOPTUP KaK WHCTPYMEHTHI JUJISl MMOCTPOCHUS M U3MEPEHUS: U3MEPSTh
JUIMHY OTpe3Ka, BEJIMYMHY YIJia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, yroj, 3aJaHHOW BEJIWYHHBI,
OTKJIA/IBIBATh ITUPKYJIEM paBHBIC OTPE3KH, CTPOUTH OKPY)KHOCTB 33JJaHHOTO PaJInyca;

n300pakaTh KOH(UTYpallMM T€OMETPUYECKHX (Uryp Ha HEIWHOBAHHOW W KjeTyaTod Oymare (s
CJIA0OBUISINNX ); TIPEJIAraTh, OMMUCHIBATH U 00CYKAATh CIIOCOOBI, AITOPHUTMBI TOCTPOCHHUS;
pacmo3HaBaTh M HM300pa)kaTb Ha HEJIMHOBAHHOW W KIETYaTOH Oymare mNpsiMOM, OCTpBIA, TYIOM,
pa3BEPHYTHIN yIiIbl (A1 CIa00BUISIINX ), (I CIETBIX 00yYaIOIMIUXCsl H300paKaTh U3ydaeMble YIJIbl B
npubope U MUChbMa Mo Opaiiiio); CpaBHUBATH YTIIbI,

MMOHUMATh U UCTIOJIB30BATh MTPH PEIICHUH 3a]1a4 3aBUCUMOCTH MEXKITy €TMHUIIAMU METPUICCKON CUCTEMBI
Mep; 3HAKOMHTBHCS C HEMETPUYECKHMMH CHCTEMaMH MeEp; BBIPAXKATh JJIMHY B PA3IUYHBIX €IUHHUIIAX
WU3MEPCHUSI.

MPUBOJIUTH IPUMEPHI 00BEKTOB PEATLHOTO MUPA, UMEIOMINX (POPMY MHOTOYTOJIbHHUKA, IPSIMOYT OJIbHUKA,
KBaJpara, TPEYroJIbHUKA, OICHUBATh WX JIMHECWHBIC Pa3MEphl. BBIYHCIATH: NMEPHUMETP TPEYroJbHHKA,
NPSMOYTOJIBHUKA, MHOTOYTOJIbHUKA; TUIOMIA b MIPSMOYTOJIbHIKA, KBaIpaTa;

n300paxaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE M TYIOYTOJIbHBIC TPEYTOJbHHUKHY;

CTPOWTH Ha HEJIMHOBAHHON W KJeT4aTOW Oymare KBaapaT W MPSMOYTOJBHHK C 3aJaHHBIMU JTHHAMH
CTOPOH (15 CIIA0OBUIAIINX ), (JITIS CIIETIBIX 00YYaroIIUXCs U300pakaTh n3ydyaeMblie GUTYpHI B Ipudope
JUI TTUChbMa TI0 Opaiiiifo). MCClIeIoBaTh CBOWMCTBA MPSMOYTOJIBHHKA, KBaJapaTa IMyTEM JKCIEPUMEHTa,
HaOJII0ACHUS, U3MEPEHMS, MOJICTUPOBaHMs; CPABHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA
pacro3HaBaTh WCTUHHBIE M JIOXKHBIC BBICKA3BIBAHHS O MHOTOYTOJIbHUKAX, MPHUBOIUTH MPUMEPHl U
KOHTPIPUMEPHL. UCCIIEI0BaTh 3aBUCUMOCTb IO KBaJpaTa OT JUIMHBI €r0 CTOPOHBI;

BBIPA)XKaTh BEJIMYUHY IUIOMIANM B PA3IMYHBIX CIWHUIIAX H3MEPEHHS METPHUYECKOW CHCTEMBI Mep,
MOHUMATh U MCIIOJIb30BaTh 3aBUCUMOCTH MEXAY METPUUECKUMH €AMHULIAMHU U3MEPEHUS TUIOIIAIN;
3HaKOMUTBCS C MIPUMEpPAMH MIPUMEHEHHS TUIOMIAIN U IEpUMETpa B MPAKTHYSCKUX CHTYalUsIX. PelIaTh
3aJ]auu U3 pealbHOM KHU3HH, IPeAJIaraTth 1 00CYK1aTh pa3IMuHble CIOCOOBI PEeLICHUs 3a/1ay.
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[loBropenne u
00001IEHHE.

000011aTh ¥ CHCTEMAaTU3UPOBATh 3HAHUS MO0 KypCcy MaTeMaTHKH 5 Kjacca;

BBIYHUCIISATh 3HAUEHUS BBIPAXKEHUH, COAEpIKALINX HATYpaJbHbIE YMCIIA, OOBIKHOBEHHBIC U JIECTUYHbIC
JpoOU, BHIIOJHATH MPeoOpa30BaHuUs YHCET;

BBIOMPATh CHOCOO CPaBHEHUS YHCEN, BHIYMCICHUHN, IPUMEHSTh CBOMCTBAa apU(METHUECKUX JEUCTBUIM
JUIS pallMOHATIM3alMY BBIYMCICHUH;

OCYIIECTBISATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUI U CAMOIIPOBEPKY PE3yIbTaTa BHIYMCICHUN;
pelaTh 3aJja4u U3 peanbHOM )KU3HU, IPUMEHATh MaTEMATHYECKHUE 3HAHUS JUUIs PELICHNUS 3a/1a4 U3 IPYyTrux
y4eOHBIX MPEJMETOB;

pelaTh 3a/1a4M Pa3HbIMU CII0OcO0aMU, CPABHUBATh CIIOCOOBI PEIIEHUS 3a/1a4H, BEIOUPATh paliMOHAIbHBIN
C1oco0.

6 KkJacc

HazBanue
paszaesa (TeMbl)
Kypca (41ci10

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00yYA0IIUXCS

4acoB)
HatypanbHbie 3HaTh M MOHMMATh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BHJIAMU YUCEN M CHOCOOAMM MX 3aIuCH,
qyucna. MEePEXOUTH (€CIIH 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aMUCH YUCHIa K APYTOH;

CpaBHHUBATh M YIOPSAIOUMBATH LI€TbIC YUCIIA, OOBIKHOBEHHBIC U IECATUYHBIE JPOOH, CPaBHUBAThH YHCIIA
OJIHOTO U Pa3HBIX 3HAKOB,;

BBITOJHATH, COYETasl YCTHHIE U MUCbMEHHbIE TPUEMBI, apu(MeTUYeCKre EHCTBUS C HATYpaIbHBIMU U
OEJIbIMHU YHCIIaMU, OOBIKHOBEHHBIMU U ACCATUYHBIMU )IpO6$IMI/I, MMOJIOKUTCIIBHBIMU U OTPULATCIIBHBIMU
YHUCIIAMU;

BBIYHUCJIISAATH 3HAYCHUS YN CIIOBBIX BBIpa)KCHHﬁ, BBITIOJIHATD IPUKUAKY U OLICHKY PE3YyJIbTaTa BI)I‘-II/ICJ'ICHI/II\/'I;
BBITIOJTHSATH PEOOPa30BaHMs YHUCIOBBIX BEIPAKEHUI HA OCHOBE CBOMCTB apu(hMETHYECKUX JEHCTBUI;
COOTHOCHUTH TOUKY Ha KOOPAMHATHOMN NPSMON C COOTBETCTBYIOIIMM €l YHCIOM M M300pakaTh 4yuclia
TOYKaMU Ha KOOPJIMHATHOU MPSIMOil, HAXOAUTh MOJYJIb YUCIIA;

OKPYTJISITH 1I€JIbl€ YUCIIA U AECSITUYHBIC APOOU, HAXOIUTh MPUOIUKESHUS YUCET,;

BBITIOJIHATH apI/I(bMCTI/I‘-IeCKI/IC I[CP'ICTBHSI C MHOIO3HA4YHbBIMH HATypaJIbHbBIMHU YHCJIIAMHU, HAXOAUTb
3HAYEHUS] YMCJIOBBIX BBIPAXKEHUI CcO CKOOKaMu M 0e3 CKOOOK; BBIYMCIATH 3HAYEHHsI BBIPAKEHUH,
COoACpIKAIUX CTCIICHU,

UCIIOJIb30BaTh MpPHU BBIYUCICHUAX MEPEMECTUTEIBHOE U COYETAaTEIbHOE CBONCTBA CIIOXKEHHS U
YMHOKCHMS, PpaCIpEACIUTEIIBHOE CBOMCTBO YMHOXKEHHMS OTHOCUTEIBHO CIIOKEHMs, CBOWMCTBA
apu(MeTHUUECKUX JECHCTBUIA;
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WCCTIEIOBaTh YHWCJIOBBIE 3aKOHOMEPHOCTH, IPOBOJHWTH YHCJIOBBIE JKCIIEPUMEHTHI, BBIJIBUTATh U
000CHOBBIBAThH TUIIOTE3HI;

dbopMynupoBaTh ONpeesIeHNs ASNUTENS U KPaTHOT0, HAHOOJIBIIETro OOIIETo JEIUTENs] U HAMMEHBIIETO
00II1eT0 KPaTHOTO, MPOCTOTO U COCTABHOTO YHCEIT; UCIIOJIb30BaTh ATH MOHATHS MPHU PEUICHUH 3a/1a4;
NPUMEHSTh AQJITOPUTMBI BBIYUCIICHHS HAMOOJBIIEr0 OOIIEro JeauTeNss U HaUMEHBIIEro OOIero
KpPaTHOTO JBYX YHUCEJ, aJITOPUTM Pa3JI0KEHHUS YUCia Ha MPOCThIE MHOXKUTEH;

UCCJIEIOBATh CBOMCTBA ACTMMOCTH CYyMMBI M IPOU3BEACHHUS YUCET;

NPUBOJUTH TMPUMEPHI YKCEN C 3aJaHHBIMM CBOMCTBAMHU, paclo3HaBaTh BEpPHbIE M HEBEPHbBIC
YTBEPKACHHSI O CBOMCTBAX YKCEN, OPOBEPraTh HEBEPHbIE YTBEPKACHHS C MOMOLIBI0 KOHTPIIPUMEPOB;
KOHCTPYUPOBATh MaTEMAaTUUECKHUE MPEITIOKEHUS C IOMOIIBIO CBA30K «H», «HIIN», «ECIH. .., TO...»;
pelaTth TEKCTOBBIC 3aJayM, BKJIIOYAIOIIUE TOHATUS JCIUMOCTH, apU(PMETHUYECKUM CIIOCOOOM,
UCTIOJNTb30BaTh MIEpe0Op BCEX BO3ZMOKHBIX BAPUAHTOB;

MPUBOJUTH, Pa30UpPaTh, OLIEHUBATH PA3IUYHBIC PEIICHUS, 3aMIUCH PEIICHUI TEKCTOBBIX 3aa4;
KPUTHYECKH OIICHUBATH MMOJYYCHHBIN pe3yIbTaT, HAXOAUTh OMIMOKH, OCYIIECTBISATH CAMOKOHTPOIIb,
pOBEpsIsl OTBET HA COOTBETCTBHE YCIOBHIO.

HpoOu.

CpaBHUBATh U YIOPAI0YMBATH APOOH, BEIOUPATH CIIOCO0 cpaBHEHUs Apolel;

MPECTABIISATH ICCATHUHBIC TPOOH B BHJIE OOBIKHOBEHHBIX JIPOOEH 1 OOBIKHOBEHHBIE B BHJIE JICCITUYHBIX,
UCIIOJIb30BaTh SKBUBAJICHTHBIC IPEJICTABICHHS JPOOHBIX YMCEI MIPU UX CPAaBHEHUH, TP BBIUUCIICHUSX;
WCTIOJIh30BATh IECATUYHBIC APOOH MPH MPEOOPA30BAHUN BEIIMYHH B METPHUECKON CUCTEME Mep;
BBINIOJIHATH apu(PMeTHUeCKHe AEUCTBUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMU;

BBIYUCIIATh 3HAYCHHUS BBIPAKCHUH, COAEPIKANIMX OOBIKHOBEHHBIC M JIECATHYHBIC IAPOOHW, BBITOIHSTH
npeoOpa3oBanus poOel, BRIOUPATh CIOCOO, MPUMEHSATh CBOMCTBA apH(PMETHUECKUX NCUCTBUU IS
panMoHaIn3alK BEIYMCIICHU;

COCTaBJIATH OTHOIIECHUS W MPOMOPIMH, HAXOAUTh OTHOIICHUE BEIMYHH, JICJIUTh BEJIHMYUHY B JIaHHOM
OTHOLLICHHH;

HAXOJUTh SKCIIEPUMEHTAIBLHBIM ITYTEM OTHOILLICHHE JJIMHBI OKPYXHOCTH K €€ JHaMeTpy;
MHTEPIPETUPOBATh MACIITA0 KaK OTHOLIEHHWE BEJIMYMH, HAXOJUTh MacIuTa0 I1aHa, KapThl U BBIYUCIISTH
paccTOsTHHSA, UCTIONB3YSI MacIITal;

OOBSICHATB, YTO TAKOE MPOLIEHT, YIIOTPEOJIAT 0O0POTHI PEUYH CO CIIOBOM «IIPOLIEHTY;

BBIPA)KaTh MPOLEHTHI B IPOOSIX M IpoOH B MPOLIEHTaX, OTHOIICHUE JIBYX BEJIMYHMH B POIICHTAX;
BBIYHMCIIATH MPOLIEHT OT YUCIA U YHUCIO MO €ro MPOLEHTY. OKPYIJIATh APOOM M MPOLEHTHI, HAXOAUTh
NpUOJIMIKEHUS YUCEIT;

pelaTh 3a/lauy Ha 4acTH, MPOLEHTHI, MPOIOPIHH, HA HAXOXKIEHUE ApoOH (MPOLIEHTA) OT BEIUYUHBI U
BEJIMUYMHBI 10 €€ 1po0u (IPOUEHTY), 1poOu (IpOLEHTA), KOTOPBIM COCTaBISET OJJHA BEJIMUNHA OT APYTroi;
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® TIPUBOJUTH MPUMEPHI UCTIOJIB30BAHUS B PEATBHON KU3HU MOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEIT,;
® 11300pakaTh IIeNIbIe YMCIa, MOJIOKUTEIbHBIE U OTPHIIATEIbHBIC YHCIa TOYKAMU Ha YUCIIOBOM MPSMOiA,
HCMOJI30BATh YHUCIIOBYIO IPSIMYIO JIJI1 CPABHEHHUS YU CE;
® [IPUMEHSATH [PABWJIA CPABHEHMUS, YIIOPSAI0YMBATH LIEJbIE YACIIA; HAXOAUTh MOAYJIb YHCIIA;
e (opmynarpoBaTh MpaBHiia BBIYUCICHUS C MOJIOXKUTEIBHBIMU U OTPHUIATEILHBIMUA YHUCIAMHU, HAXOIUTh
3HAYEHHUsI YMCIIOBBIX BBIPAKECHUH, COJEpKAUIUX JECUCTBUS C MOJOXKHUTEIbHBIMU M OTPULIATEIIbHBIMHU
YUCIIAMU;
® TIPUMEHSTH CBOMCTBA CIOKEHHSI M1 YMHOKEHUS JUIsl MPeoOpa3oBaHusl CyMM U IPOU3BEICHMUIA;
® [PUBOJAUTH, Pa30HpaTh, OLIEHUBAThH PA3IUYHbBIE PEUICHHS], 3aICH PEIIEHNH TEKCTOBBIX 3a/1ay;
® 3BJICKaTh MH()OPMAIIMIO U3 TAOJHIl ¥ JHArpaMM, HHTEPIPETUPOBATh TAOIHYHBIC TaHHBIE, OMPEACIATh
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABICHHBIX JaHHbIX;
® OOBSICHATh W WUIIOCTPUPOBATH TOHSATHE TMPSIMOYTOJIBHOW CHUCTEMBl KOOPIWHAT HA IUIOCKOCTH,
UCIIONIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOMN MJIOCKOCTH TOYKU U (UTYpHI MO 3aJaHHBIM
KOOpAMHATAM, HAXOJIUTh KOOPIMHATHI TOYEK.
bykBeHHbIE ® JICTI0JIb30BaTh OYKBHI /111 0003HAUCHMS YHCEJI, TP 3aMMCH MAaTEMATHYECKUX YTBEPKICHUH, COCTABIISATh
BBIPAYKECHHS. OYKBEHHBIE BBIPAKEHHS 110 YCIOBHUIO 33/1a4H;
® JICCJIE/IOBATh HECTIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, HUCTIOIB30BaTh OYKBHI JJIsl KX 3aIHCH;
® BBIYHCIISATH YUCIOBOE 3HaUCHNE OYKBEHHOTO BHIPAKEHUS TIPH 3a/IaHHBIX 3HAYCHHSIX OYKB;
® 3amuchiBaTh (OPMYJIBI: MEPUMETpa M TUIOMIAAM TMPSMOYTOJIbHUKA, KBaApaTa; JJIWHBI OKPY>KHOCTH,
TUTOIIA/IA KPYTa; BRIMOIHITH BEIYUCICHUS TI0 ATUM Qopmyram;
® COCTaBJISITH (DOPMYIIBI, BRIPAXKAIOIITHE 3aBUCHMOCTH MEXIY BETMIMHAMU: CKOPOCTh, BPEMSI, PACCTOSHHUE;
[[eHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJAUTEIHLHOCTh, BPEMSs, 00bEM paOOThI; BHITIOIHITH BEIYUCIICHUS
o 3TUM (GopMyIIam;
® HaXOJIUTh HEM3BECTHBI KOMIOHEHT apu(PMETUIECKOTO ICHCTBUSI.
Pemenue ® pelIaTh MHOTOIIATOBBIE TEKCTOBBIC 3a/1a4l apU(PMETHIECKIM CIIOCOOO0M;
TEKCTOBBIX 33/1a4. | ® PEIIATh 33/1a4M, CBSI3aHHBIE C OTHOIICHHEM, ITPONOPLIUOHAIBHOCTHIO BEJIMYUH, POLIEHTAMH; pelIaTh
TPH OCHOBHBIE 337291 Ha IPOOH U MPOIICHTHI
® peuiaTh 33a4d, COAEPKAIME 3aBUCUMOCTH, CBSA3BIBAIOLIUE BEJIMUMHBI: CKOPOCTh, BPEMS, paCCTOSTHUE,
[[eHa, KOJHMYECTBO, CTOMMOCTH, TPOM3BOAMTEIHHOCTh, BpeMs, O00bEMa pabOThI, WCHOIB3Ys
apugmeTnueckue  ACHCTBUS, OIEHKY, NPUKHUIKY; TOJb30BAaThCAd  CAMHHUIIAMH  H3MEpPEHUs
COOTBETCTBYIOIMX BEIINYMH;
® COCTaBIISATH OYKBEHHBIE BHIPAXKECHUS IO YCIOBHUIO 33/1a4U;
® u3BIeKaTh MH(OPMAIHIO, TPEICTABICHHYIO B Ta0JIMIAX, HA JIMHEHHOW, CTOJOYATON WM KPYTroBOM

JuarpamMmax, HHTCPIPCTHUPOBATH INPCACTABIICHHBLIC AAHHBIC, HCIIOJIbB30BAaTh JAHHLIC IIPH PCIICHUU
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3ajay;
MPEICTaBIATh MHGOOPMAIMIO C TOMOINBI0 TAOMUIl (IS CIEeTNbIX W CHA0OBHUIANINX), JHHEHHOU u
CTOJIOUATOM rarpamm (J71st CI1a00BUISAIITNX ).

Harngnuas
rEOMETPHSL.

pacro3HaBaTh Ha YEpTEkKaxX, pUCYHKaAX CIIydal B3aUMHOI'O PACIIOJIOKEHUS JBYX MPSMBIX;

n300pakaTh C TOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB Ha HEIMHOBAHHOM M KieTdaTod Oymare Be
NepeCceKaroIrecs NpsAMble, IBE NapajulesIbHbIE NPSAMbIE, CTPOUTh NPSIMYIO, IEPICHIUKYIISPHYIO JaHHOU
(st cmaboBUASIINX), (VTS CIIENBIX O0YYArOIIUXCS BHIIOIHATH MOCTPOEHUE B MPHOOpE ISt MUChMa T10
Opaiiio);

IIPUBOJMTH IIPUMEPHI ITAPAJUICIIBHOCTH U NEPIEHANKYISIPHOCTH NMPSAMBIX B IPOCTPAHCTBE;
pacro3HaBaTh B MHOTOYI'OJIbBHUKAX MEPIICHIUKYJISPHBIE U MTapajule/IbHbIE CTOPOHBIL;

n300pakaTh MHOTOYT'OJIbHUKHU C TTapaJuIeIbHBIMU, EPIEHANKYISIPHBIMU CTOPOHAMU;

HaXOJUTh PACCTOSTHUE MEXKIY ABYMs TOUKAMH, OT TOUKH A0 NPAMOH, JUIMHY IIyTH Ha KBaJpaTHOU CETKE,
B TOM YHCJIE€ UCTIOJIb3Ys IUPPOBBIE PECYPCHI;

n300pakaTh Ha HEJMHOBAHHOM W KieTyaTod Oymare ([uig craboBUAALIMX), C MCIOJIb30BaHHEM
YEPTEIKHBIX HMHCTPYMEHTOB YETBIPEXYTOJIBHUKKA C 3aJaHHBIMM CBOMCTBAMU: C IapajuICIIbHBIMU,
NepHEeHIUKYIIPHBIMU, PABHBIMUA CTOPOHAMH, MPSIMBIMU YTJIaMH U JIp, paBHOOEIPEHHBIN TPEYroJIbHHUK;
Mpeagarath U 00CyX/a1aTh CIOCOOBI, AITOPUTMBI TOCTPOCHHUS;

UCCIIEIOBaTh, MCIONB3YsI HKCHEPUMEHT, HaOII0JIeHHe, MOJIEIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA,
KBajipaTa, pa30uBaTh Ha TPEYTOJIbHUKHY;

000CHOBBIBATh, ONIPOBEPraTh C MOMOIIbIO KOHTPIPUMEPOB YTBEPKICHHS O MIPSIMOYTOJIbHUKE, KBapaTe,
pacrio3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKICHUS;

U3MEPATh U CTPOUTH C MOMOIIBIO TPAHCIIOPTHPA YIVIBI, B TOM YHUCJIE B MHOI'OYI'OJIBHUKE, CPABHUBATH
YTJIbl; paclo3HaBaTh OCTPBIE, MPSAMBIE, TYNbIE, PA3BEPHYTHIE YIJIbL;

pacro3HaBaTh, H300pa)kaTb OCTPOYTOJbHBIM, MPSAMOYTOJIbHBINA, TYNOYTOJbHBIN, pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYrOJIbHUKY;

BBIYHUCIISTH IEPUMETP MHOTOYT'OJIbHHKA, IJIOIA/ b MHOTOYTOJIbHUKA pa30ueHHEeM Ha MPSIMOYTOJIbHUKH,
Ha paBHbIe (PUTYpBHI, UCMIOJIB30BATh METPUUYECKUE €AMHULIBI U3MEPEHHUS JUIUHBI U TUIO0IIA IN;
UCTIOJIb30BaTh MPUONMKEHHOE H3MEpEHHe IMH U IUIOIAJei, MpUOMIKEHHOE W3MEpPEHHE JTHHBI
OKPY’KHOCTH, IUIOIIA/IN KPYTa;

pacro3HaBaTh Ha YepTekaxX U M300paKEeHUAX, U300paxaTh OT PyKH (7151 CIaOOBUIAIINX), CTPOUTH C
MOMOIIIbI0 UHCTPYMEHTOB (DUTYPY (OTPE30K, TIOMAaHYIO, TPEYTrOJIbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTB),
CHUMMETPUYHYIO JAHHOW OTHOCUTEIIBHO MPSIMOM, TOUKH;

IPUBOJUTH MPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIONNX (HOPMY H3yUEHHBIX T€OMETPUUECKUX
IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYyp. HAXOJIUTh NPUMEPHl CHMMETPUU B OKPY)KAIOUIEM MHpE.
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MOJIENIUpOBaTh U3 Oymaru aBe (UIypbl, CUMMETPUYHBIE OTHOCHUTEIBHO MPSMOM; KOHCTPYHPOBATH
reoMeTpu4ecKre KOHPUrypamuu, UCHOIb3ysl CBOMCTBO CUMMETPHH, B TOM YHCJIE C TOMOLIBIO IIU(PPOBBIX

pecypcos;

® 1CCIIeZIOBaTh CBOMCTBA H3YYEHHBIX (DUIYp, CBs3aHHbIE C CHUMMETPHUEH, MCIIONB3Ys SKCIIEPUMEHT,
HaOJII0JICHUE, MOJICTTUPOBAHHUE;
® 00OCHOBBIBATH, OIIPOBEPIaTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIECHUS O CAMMETPUU UTYP;
® pacno3HaBaTh Ha 4YepTEXkaX, PHUCYHKaX, ONUCBHIBATH NHpaMUAy, NPHU3MY, LHJIUHApP, KOHYC, IIap,
n300pakaTh UX OT PYKH (17151 c1abOBUASAIINX ), MOICTHPOBATH U3 OyMaru, INIacTHINHA, TIPOBOJIOKH U JIp;
® [IPUBOAUTH NPUMEPHI O0BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIUX (OPMBbI HA3BaHHBIX TEI;
® UCIOJb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBaHHE, BHICOTA, PAUYyC H JUAMETP,
Ppa3BEPTKA;
® u3yuyaTh, HCIIONB3YSl JKCIEPUMEHT, HAONIOJCHUWE, HW3MEPEHHE, MOJCIHPOBAHHWE, B TOM YHUCIIE
KOMIIBIOTEPHOE, M ONMCHIBATH CBOWCTBA HA3BAHHBIX TEJ, BBIBIATH CXOJACTBA M PAa3IM4UsA: MEXIY
NUPaMUION U IPU3MON; MEXKY LIHIMHIPOM, KOHYCOM U IIapOM;
® pacrno3HaBaTh pa3BEPTKM Mapajulelenunena, Kyba, MOpU3Mbl, NHpPaMHIbl, KOHYCa, LHWIMHIPA;
KOHCTPYHPOBATh JaHHBIE TeJIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJCIIH;
® (03/1aBaTh MOJEIH NPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U JIp.);
® 13MEPATH HAa MOJIENSIX: AJIMHBI pEOep MHOTOTPaHHUKOB, TUAMETP I11apa;
® BBLIBOAUTH (OopMyTy 00bEMA MIPSIMOYTOIBHOTO MapauIeenuIeaa;
® BEIUUCIATH 1O opMyrnaM: 00BEM MPSIMOYTOJIBHOTO MapauIeNienueaa, Ky0a; UCIIoIb30BaTh € IUHHIIBI
U3MepeHusi 00béMa; BBIUUCIIATE 0OBbEMBI TEJ, COCTABICHHBIX U3 KyOOB, MapasliesIelUNe/0B; pellaTh
331441 C PEAIbHBIMU JAHHBIMHU.
[ToBTOpenne wu ® 00001IaTh U CHCTEeMAaTU3UPOBATh 3HAHUS IO KypCYy MaTEMaTHUKH 5 U 6 KJIacCOB;
obo01ieHue. ® BBLIYHCIATH 3HAUCHUS BBIPAKCHUH, COIEPKAIMX HATYypaIbHbIE YHCIIa, OOBIKHOBEHHBIE U JICCATUYHBIC
JpoOH, BBIIOJIHATH IPeoOpa30BaHUs YHUCEI U BBIPAKECHUH;
® BBHIOMpaATh CIIOCOO CPaBHEHHUS YMCEIl, BEIYUCICHHUH, MPUMEHATh CBOMCTBA apu(METUYECKUX EeHCTBUN
JUTSl pallMOHANIN3aLUN BBIYUCIICHAN;
® OCYLICCTBIISITH CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIEHCTBUI U CAMOIIPOBEPKY PE3YJIbTaTa BHIYUCIICHU;
® pemarh 3aladd U3 PEAJbHOM JKHW3HM, NPUMEHATh MaTEMaTHUYECKHE 3HAHMs U PELICHUs 3a1ad W3
JpYrux y4eOHBIX MPEIMETOB;
® pewaTh 3aJauyd  Ppa3HbBIMM CcHoco0amMM, CpaBHUBaTb CHOCOOBI pelleHWs 3ajJaud, BbIOMPATh

palOHATBHBIN CITOCO0.
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TEMATHYECKOE IINTAHUPOBAHHUE

MATEMATHUKA 5 KJIACC
KonnyectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mn Kontpoabsnsie | IlpakTnyeckue
NMporpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 HatypanbeHble uncia. JleicTBus ¢ 47 4 3 bubnmorexa [IOK
HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsnnas reomerpus. JInnuu Ha 16 1 7 bubnunorexa LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuorexa [IOK
3 OOLIKHOBCHHbIC APOGH. >0 2 0 https://m.edsoo.ru/7f4131ce
bu6nmoreka [IOK
4 Harnsignas reometpus. MHOrOyrojibHUKH 6 0 2 httos://m.edsoo.ru/7f4131ce
bu6nuorexa LIOK
> JlecaTiarpIe poOH 33 1 0 https://m.edsoo.ru/7f4131ce
6 Harnsignas reometpus. Tena u purypsi B 8 1 9 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nuorexa LIOK
! HosTopenye n 0dodwmenHe 10 1 0 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 14
MATEMATHKA 6 KJIACC
Ne ni/m KosnyecTBo 4acoB
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HanmeHnoBanue pa3iesioB 1 TeM DJIeKTPOHHbIE
NMPOrpamMMbl Beero Koutpoabnbie | IlpakTnueckue | (uudpoBbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
bubnuorexa [IOK
1 Hatyparbiie mera. 17 1 https://m.edsoo0.ru/7f414736
5 Harnsnnas reomerpus. [IpsiMbie Ha 4 bubnnoreka [JOK
IIJIOCKOCTH. https://m.edso0.ru/7f414736
bu6nuorexa [IOK
3 Jpodu. >4 3 https://m.edso0.ru/7f414736
bubmuorexa [IOK
4 Harnsnnas reometpus. CumMmeTpus. 4 1 https://m.edsoo.ru/7f414736
bubnuorexa [IOK
> Beipaienns ¢ Oykeamn. 18 1 1 https://m.edsoo0.ru/7f414736
6 Harnsigaas reomerpust. @urypsl Ha 5 1 bubnnoreka [JOK
IIJIOCKOCTH. https://m.edsoo0.ru/7f414736
7 [TonoxuTenbHbIE U OTPULIATEIBHBIE 43 3 1 bubnmoreka [JOK
qyucIa. https://m.edso00.ru/7f414736
bu6nmoreka [IOK
8 HlpencTanicHie AAHHEX. ! 2 https://m.edsoo.ru/7f414736
9 Harnsonas reometpus. Ourypsi B 7 3 bubnmoreka [JOK
MPOCTPAHCTBE. https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, 060061IEHNE, 10 5 bu6nuorexa [IOK
CUCTEMaTHU3aLsl. https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 9
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PABOYAS ITPOTPAMMA 11O YYEBHOMY KYPCY «AJITEBPA»
Conep:xanne y4eOHOT0 Kypca «Ajiredopa»
7 kjace

Yucaa v BIYUCICHUSA.

PanmonannsHbIe Yncia.

Jpobu OOBIKHOBEHHBIE W JECSATHUYHbIE, MEPEX0] OT OJHOM (OPMBI 3aIlUCU
npobeir k apyroil. IloHsTHe panMOHANBHOrO 4YHUCJA, 3alucCh, CpPaBHEHMUE,
yIOPSOYMBAHUE  PAlMOHAIBHBIX  4uceln. ApudmMeruyeckue JeHUCTBUS C
palMOHAJBbHBIMHA 4YKClIaMu. PelreHue 3amad U3 peajbHOM NPAKTUKM HA YaCTH,
HaApOOH.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeAelieHne, NpeoOdpa3zoBaHue
BBIpAXXEHHI Ha OCHOBE OIpe/IeTIeHUs, 3aITUCh OOJBIINX YHCET.

[IpotieHThl, 3aNKUCh MPOLIEHTOB B BUJIE IPOOU U Ipo0U B BUJIE MPOIIEHTOB. Tpu
OCHOBHBIE 3aJ1a4M Ha MPOLEHTHI, PEIICHNE 3aJ1a4 U3 PEaJbHON IPAKTHKH.

[IpumeHeHne TpPHU3HAKOB JCIMMOCTH, PA3JIOKEHUE HAa MHOXKUTEIH
HaATypalbHBIX YUCEIL.

Peanbuble  3aBUCMMOCTM, B TOM 4YHCle TpsiMas ©  oOpaTHas
IPONOPLUHUOHATBHOCTH.

AJuredpanyeckue BbIPaKEHUSI.

IIepemeHHbIE, YMCIOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOM. [lommycTrmble
3HaueHUs NepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEXAYy BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucinenns mo gpopmynam. [IpeodbpasoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TIpaBWIa MpeoOpa3oBaHUsI CyMM U
NPOU3BEAECHUH, IPABUIIa PACKPBITUS CKOOOK M MPUBEAEHUS MOAOOHBIX CJIaraéMbIX.
CBolicTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEJIEM.

OnHouwneHsl 1 MHOTOWIEHBl. CTenenb MHOrowieHa. ClloeHne, BBIYUTaHUE,
YMHOKE€HHE MHOTOWIEHOB. D@OpMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBAIPaT CYMMBI
Y KBaJpar pazHocTu. Popmysia pa3HOCTH KBaApaToB. Pa3znokeHne MHOTOYWIEHOB Ha
MHOKHTEH.

YpaBHeHus.

VYpaBHeHUEe, KOpeHb YypaBHEHHMs, MpaBuia MpeoOpa3oBaHUsI YpaBHEHUS,
PaBHOCWJIBHOCTH YPABHEHUM.

JluHEerHOEe ypaBHEHHWE C OJHOM NEPEMEHHOM, YHUCIIO KOPHEW JIMHEWHOTO
ypaBHEHMUS, PEIICHHUE JIMHEWHBIX ypaBHEHUI. COCTaBIE€HNE YPABHEHUH 110 YCIOBHIO
3azauu. Pelienye TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHUM.

Koopaunarsl u rpadpuku. @yHKuum.

Koopaunarta Toukm Ha npsamou. PaccrosHme Mexay IByMs TOYKaMu
KOOPJIMHATHOM MPSIMOMU.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcmmcca U opanHaTa
TOUYKHM Ha KOOpJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (HopMyIaMu.
Urenue rpadukoB peasibHbIX 3aBUcUMOCTel. [lonsaTre pynkunu. I'paduk GyHKIMH.
CeoiictBa ¢ynkiuid. Jluneinas ¢dynkaus, e€ rpaduk. ['padux yaxmmEm
y=|x|..I'paduueckoe penicHne TMHEHHBIX YPaBHEHUIA.



8 kiace

Yucaa v BBIYUCICHUA.

KBagpatueiii kopenb u3 uwucna. lloHsarune 00 uppalMOHATBLHOM YHUCIE.
JlecsaTuuHbIe TPUOIMKEHUST UPPALIMOHATIbHBIX uKcesl. CBONCTBA apuMETHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BaHNIO YHCIOBBIX BBIPAXKEHUN
Y BBIUYUCIICHUSAM.

JIeiCTBUTEIbHBIC YHUCIIA.

PanvonanbHbie yncia, UppalMOHANIbHBIC YHMCIa, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIe ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHBIC YUCIIA
Kak OeCKOHEYHBbIE JeCATUYHbIC ApoOu. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHEHUE [IEUCTBHUTENBHBIX YHCEN, apuMETUYECKHE JEeUCTBUS C
NEHCTBUTEINBHBIMU YUCIAMMU.

AnredpanvecKkue BbIPaKeHUsI.

Anrebpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpandyeckod apoow.
CrnoxeHue, BblYUTAHUE, YMHOXEHHUE, JeJeHue anreOpandeckux ApoOei.
PanonanbHbie BRIpXKEHUS U UX peoOpa3oBaHuE.

YpaBHeHus.

JluneitHOe ypaBHEHHE C JBYMS IIEPEMEHHBIMU U ero rpadguk. Cucrtema aByX
JIVMHEWHBIX YPAaBHEHUW C JBYMs IEpeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
crocoOoM 1moAcTaHoOBKU. [Ipumepsl pereHust TEKCTOBBIX 3aJ1a4 C ITOMOIIBIO CUCTEM
JIMHEUHBIX YPABHEHUHN.

DyHKIUH.

['paduueckoe pernieHne CUCTEM JIMHEHHBIX YPaBHEHUH.

o k o
I'paduku pyHKIMA Yy = oY= VX 1 ux cBoiicTBa.

9 kamacce

Yucaa v BIYUCICHUSA.

Crenens ¢ uenbIM NokasareneM u e€ ceorctBa. CTaHIapTHas 3alUCh YHCIIA.

N3mepennst, mpuOIMKEHUS, OT[EHKH.

Pa3mepbl OOBEKTOB OKPYXKAIOIMIETO MHPA, UIUTEIBHOCTH TPOIECCOB B
OKPYXaFOIIEM MUDE.

[TpubmmkénHoe 3HaYeHNE BEIMYUHBI, TOYHOCTh NMPpUOMmKenus. OKpyriieHne
yucen. [Ipuknaka v oleHKa pe3yabTaToB BEIUYMCICHUM.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, (Qopmylia KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera. Penienue ypaBHEHU, CBOISIIMXCS K JUHEMHBIM U KBAJAPATHBIM.
[IpocTeiiue poOHO-paIlMOHATbHBIE YPAaBHEHUS.

Pemenue npoOHO-pallMOHAIbHBIX ypaBHEHMH. PereHue TEKCTOBBIX 3ajad
anreOpanyeckuM MeTOIOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NIEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBEeHCTB JIMHEWHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM.
Cuctembl JIMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Koopaunarsl u rpa¢uku. @PyHKIUM.
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YucnoBpie MpPOMEXYyTKH. I300pakeHHE YHUCIOBBIX MPOMEKYTKOB Ha
KOOPAWHATHOM IIPSMOM.

[Tonarue ¢ynxknun. OO6nacTh ONpeneneHuss W MHOXECTBO 3HAaYEHU
¢ynkuuu. CriocoObl 3a1aHus (QYHKIIHIA.

I'padux ynkuu. Urenne cBoictB dyHkiuu mo €€ rpaduky. [Ipumeps
rpa@uKoB (yHKIHA, OTPAXKAIOIIUX PEATIbHBIE IPOLIECCHI.

OyHKINK, ONUCHIBAIOIINE NPAMYI0O U OOpaTHYIO MPOMOPLUUOHATBHBIC

3aBYEHMOCTH Y = kx,y = 59 uxrpaduku U cBoiictBa. OyHKIMUY = kX + b,y =

x2y=x3y = X, y=|x|,y = Vx, ux rpadmxn u cpoiictpa.
I'paduueckoe perieHne ypaBHEHHI.

10 kaace

AJredOpanvecKkue BbIPaKEHUS.

KBagpaTHpil  TpEXwieH; pas3jloKeHUE KBAAPATHOIO TpPEXWIeHAa Ha
MHOUTENH.

[IpeoOpa3zoBaHre pallMOHATBHBIX BBIPAKEHHIA.

YpaBHeHus U HEPABEHCTBA.

Pemenue ypaBHEHUH, CBOIAIIMXCS K KBagpaTHOMY, OHUKBaJpaTHOMY
ypaBHeHMIO. [IpumMepbl pemieHus ypaBHEHUH TpPETbeM W YETBEPTOM CTENEHEU
pa3NoKeHUEeM Ha MHOXUTENH. [[poOHO-paliioHanbHbIe YpaBHEHUS.

Cucrtembl ypaBHEHUN.

VYpaBHeHUE ¢ ABYMs NEpEeMEHHBIMM U ero rpaduk. PemeHue cuctem aByX
JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU. Penenne cucrem AByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JJUHENHOE, & IPYyroe€ — BTOPOU CTEICHH.

[IpuMepsl penieHns: CUCTEM HEIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH.
['padpuueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aj1a4 anredpandeckum crocoOoM.

KBagpaTHbie HEpaBEHCTBA.

['padmyeckass MHTEpHpeTallMsi HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIBYMS
NIEPEMEHHBIMH.

Koopannarsl u rpadpuku. @yHKuum.

KBagpatuunas Qyukuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAauHATHI
BEPIIHUHBI TapadoIIbl, 0Cb CAMMETPUH MapadOJIbI.

['pacduueckoe penieHne ypaBHEHUN U CUCTEM yPaBHEHHUIA.

YucJioBbIC MOCIEA0BATEIbHOCTH.

Omnpenenenue U cnocoObl 3aaHKs YUCIOBBIX MOCIIEI0BATEIbHOCTEH.

[ToHsiTHE YKCIOBOW MOCIIENOBATEIBHOCTH. 3aJaHHUE I1OCIIEI0BATEIbHOCTH
pPEKyppeHTHOHN (opMynoii U GopmyJioil n-ro 4ieHa.

Apudmernueckas U reomerpudeckas mporpeccun. @opMmysbl N-ro 4ieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkeHne WICHOB apu(PMETUYECKOM M T'E€OMETPUYECKOM MpPOrpeccHid
TOYKAMHM HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHEHUIHAIbHBIM POCT.
CI10XHBIE TIPOLIEHTBI.

IToBTOpEeHUE U cUcTEeMATH3AIUA U3Y4eHHOT0 B 5-10 Kiaccax.
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Ilnanupyembie npeaMeTHbIe Pe3yJbTaTbl OCBOCHHUSI Y4eOHOro Kypca
«AJareopa»

7 kaace
Ymncna v BEIYUCIICHUS
° BBIIIOJIHATh,  COYETAasi  YCTHbIE W NHUCBMEHHBIE  MPUEMBI,
apupMeTHIECKre ACHCTBUS C PAIIMOHATLHBIMU YHCIIAMU;
° HAXOJUTh 3HAUYCHUS YHUCJIOBBIX BBIPKEHUM; IIPUMEHSTh

pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAKCHUM,
coJiep Kaimux OOBIKHOBEHHBIE U IECSITUYHbBIE APOOH;

° NepexoAnTb OT OJHOM (OpMBI 3amUCH YUCET K JAPYrou
(mpeoOpa3oBhIBaTh JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO POOD);

° CpPaBHHBATh U YIOPSIOYMBATH PALMOHAIBHBIE YHCIIA;

° OKPYTJIATh YNCIIA;

° BBIITOJIHATh NMPUKUAKY U OLEHKY pe3yJbTara BBIYMCICHUH, OLIEHKY
3HAQYEHUH YUCIIOBBIX BBIPAKEHUN;

° BBIIIOJIHATD JEHCTBUA CO CTEIEHSAMU C HATypaJbHBIMM ITI0KA3aTEISIMU;

° IPUMEHATh NPU3HAKU JEIUMOCTH, PAa3JIOKEHHE HAa MHOXUTEIN
HaTypaJbHBIX YUCEIL;

° pemiaTh  IPaKTHUKO-OPMEHTHUPOBAHHBIE  3aJayd, CBS3aHHBIE C

OTHOIIECHWEM  BEIIMYWH, MPONOPIHUOHATHHOCTHIO  BEJIIMYWH, TMPOICHTAMMU;
UHTEPIPETUPOBATh PE3yabTaThl pPEHICHUS 3adad C Y4E€TOM OTrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AnrebpandecKre BHIPKCHHUS:

° UCIIOJIb30BaTh  aNreOpanvyecKkyrd TEPMUHOJIOTHMI0 M CUMBOJMKY,
OPUMEHSATH €€ B MPOIecCe OCBOCHUS yUeOHOT0 MaTepHana;

° HAaXOJUTh 3HA4YeHHUs] OYKBEHHBIX BBIPAKEHUW TMpU  3aJaHHBIX
3HAYEHUAX NIEPEMEHHBIX;

° BBIMOJHATh IPEOOpa3OBaHUsl IEJIOr0 BBIPAKEHUS B MHOIOYJIEH
PUBEACHUEM MOJOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK;

° BBIIIOJIHATh YMHOKEHHE OJHOYWIEHA HA MHOTOYWIEH M MHOTOYJIEHA Ha
MHOTOWJIEH, TPUMEHATH (DOPMYJIIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH;

° OCYULIECTBJISAThH PA3J0KEHUE MHOTOWJIEHOB HA MHOXKHUTEN C TOMOLIBIO

BBIHECEHUS 32 CKOOKH OOIIET0 MHOKHUTEISI, TPYIITUPOBKH CJIaraeMbIX, TPUMEHEHUS
dbopMyJ1 COKpaEHHOTO YMHOKEHHUS;

° OPUMEHATh IPEOOPa30BaHUs MHOTOWICHOB ISl PELIEHUS Pa3IUYHbIX
3a/1a4 U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKY;
° UCITONIB30BaTh CBOWCTBA CTEIEHEW C HATypaJbHBIMHM IOKAa3aTEISIMU

U1 Ipeo0pa30BaHus BbIPAKEHUI.
YpaBHEHHS U HEPABEHCTBA:

° pelarh JIMHEWHBbIE YPABHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS
IpaBujia Mepexo/ia OT UCXOIHOI0 YPABHEHUS K pABHOCUIBHOMY €MY;

° MIPOBEPATH, ABJISETCS JIM YUCJIO KOPHEM YPABHEHHS;

° OPUMEHSATh TrpaduyecKkrue METOAbl TMPU  PEHICHUU JIMHEWHBIX
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YpaBHEHU;
° COCTAaBIATh W pelaTh JIMHEMHOE YpaBHEHHE IO YCIIOBHMIO 3aJayH,
VHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJyYEHHBIN PE3yJIbTaT.
Koopaunate! u rpapuku. OyHKINA:

° n300pakaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOPIMHATAM;

° OTMEYaTh B KOOPJAWHATHOM IUIOCKOCTH TOYKM 110 3aJaHHBIM
KOOpJIMHATaM; CTPOUTDH rpauKu JTUHEHHBIX (DYHKIIHIA;

° cTpouTh rpaduk GpyHKIMU y =|x|;

° OMUCHIBATh C TMOMOIIBI (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY

BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHUE; LE€HA, KOJMYECTBO, CTOMMOCTB;
IPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM padOThI;

° HAXOJUTh 3HaUEHUE (DYHKIIMH 110 3HAYEHUIO €€ apryMEHTa;

° NOHMMAaTh TIpadUyecKuil crmocod TMpeACTaBICHUs U aHAIW3a
uHboOpMallMK; U3BJIEKaTh W WHTEPHPETUpPOBaTh HHGOpMAIUI0 U3 Tpadukos
peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEMN.

8 kiace

Ymucna v BEIYUCIICHUS

° HCITOJIL30BaTh HaYaJIbHBIC MPEJCTABICHUS 0 MHOKECTBE
JEUCTBUTENBHBIX YUCEN JIJI1 CPABHEHUS, OKPYIJICHUSI U BBIYMCIICHUHN; N300paxaTh
JIEUCTBUTEIIBHBIC YUCJIa TOYKAMU HA KOOPJIMHATHOM MIPSIMOM;

° NPUMEHATh TIOHATHE apU(PMETUYECKOr0  KBAJIPATHOTO  KOPHS;
HAXOJUTh KBAJPATHBIE KOPHH, HCIIONB3YS MPU HEOOXOIUMOCTH KaIbKYIATOD;
BBITIOJIHATh MPE0Opa3oBaHUsl BBIPAKEHUH, COJACpKAIUX KBaJpaTHbIE KOPHH,
UCITONB3Ysl CBOMCTBA KOPHEW;

° CpaBHUBATh W YIOPSAOUYMBATH PAIMOHATIBHBIE M HUPPAMOHATIbHBIC
YHCIIa;

° BBITIOJTHATh apu(PMETHICCKHE ACHCTBHS C PAIMOHAIIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBINOJIHITH BBIUMCIEHUS C
VPPalMOHAIBHBIMA YHCIIAMU, OKPYTJIATH JEHCTBUTEIbHBIE YUCIIA.

AnreOpandeckue BbIPaKEeHHUS:

° BBITIOJIHATh ~ TOXIECTBEHHBbIE  NPEoOpa3oBaHUs  PAIIMOHAIBHBIX
BBIPKEHUN Ha OCHOBE MPABWJI JICUCTBUM HAJl MHOTOWICHAMHU U JIreOpandecKuMHU
TPOOSMU;

° IPUMEHSTh MPEeOOPA30BAHUS BHIPAKCHUN NI PEIICHUS PA3TUYHBIX

3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHEHHS U HEPABEHCTBA:

° no0MpaTh MPUMEPHI Tap YUCE, SIBISIOMIUXCS PEIICHUEM JTMHEHHOT O
YPaBHEHUS C IBYMs IIEPEMEHHBIMU;

° CTPOUTH B KOOPJIMHATHOM ITUIOCKOCTH I'Ppa(UK JUHEHHOTO YPABHEHUS C
IBYMsI TE€PEMEHHBIMH; MOJB3YsACh TpaduKOM, MPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHU,

° pemaTh CUCTEMBI JBYX JIMHENHBIX YPABHEHUH C IByMs IIEPEMEHHBIMY,
B TOM 4ucie rpaduyecky;
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° MPUMEHSTh TpapUUYECKUe METOAbl MPU PEUICHUM CUCTEM JIMHEHHBIX
YPaBHEHW;

° COCTaBJISAITb M PEIIaTh CUCTEMY JIMHEHHBIX YPaBHEHUW MO YCIOBUIO
3a7]a4v, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IMOJY4YEHHBIN
pe3yJibTar;

° pelaTh JMHEWHBIE YPABHEHUS U YPABHEHHSI, CBOJSAIIMECS K HUM;

° MPOBOJUTHh MPOCTEUIINE WCCICAOBAHUS YPABHEHUHW UM CHUCTEM
ypaBHEHWI, B TOM YHCIE C NPUMEHEHHUEM TpauuecKux TMpeicTaBICHUN
(ycTaHaBIMBaTh, UMEET JM ypaBHEHUE WU CHCTEMa YPABHEHHUM pEIICHUS, €CIU
UMEET, TO CKOJIbKO, U TIp.);

° NepexouTh OT  CJIOBECHOM (OPMYJIMPOBKM 3aJauun K €&
anreOpanyeckoil MOJENU C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WU CUCTEMBI
YPaBHEHH, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H ITOJTyYEHHbBIN

pe3yJbTar.
OyHKIMHU:
° NMOHUMAaTh M UCIOJb30BaTh (YHKIIMOHAJIBHBIC TOHATHS U S3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPEACIATh 3HaUYCHHWE (DYHKIMU TIO
3HAUEHHUIO apTryMEHTa; ONPEAeIATh CBOMCTBA (PYHKIMU 1O €€ rpaduKy;

. K
° CTPOUTH I'paKU JIEMEHTAPHBIX PYHKIMHY = Y= V/X; onuchIBaTH
CBOMCTBA yKa3aHHBIX (DYHKIUH MO TpaduKy.

9 kJacc

Ymucna ¥ BEIYMCICHUS:

° HCIIOJB30BaTh 3alMCH OOJBIIMX M MajbIX 4YHCEI C IIOMOIIBIO
NECATUYHBIX ApOOEH U CTENEeHel uncia;

° HaXOJUTh 3HAYEHHUS CTEIEHEH C IENbIMM IOKa3aTeas MU U KOPHEH;
BBIYUCIISATH 3HAYCHUS YUCIOBBIX BBIPAXKECHUI;

° BBITIOJIHATL TPUKHUIKY pe3yjibTaTa BBIYUCICHUM, OLICHKY YHCJIOBBIX
BBIPAKCHU M.

YpaBHEHMS U HEPABEHCTBA:

° peliaTh JUHEWHBIE U KBAJIpaTHbIC YPABHEHUS, YPABHEHMUS, CBOASIIAECS
K HUM, TIPOCTEHIINe TPOOHO-pallMOHATIbHBIEC YPABHEHHUS;

° peraTh TEKCTOBBIC 3aJlaud alreOpandecKUM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUS YPABHECHUS;

° MPOBOJUTH MPOCTEUIIINE MCCIICIOBAHUS ypaBHEHUU (yCTaHABIIUBATh,
UMeEET JI YpaBHEHHUE KOPHH, €CJIM UMEET, TO CKOJIBKO, U TIP.);

° MPUMEHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPABHEHMUSI, OIICHKH;

pellIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpadMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIIeHWH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB;

° penaTh JIMHEHHbIE HEpaBEHCTBA, H300pakaTh PEIICHNE HEPABEHCTB Ha
YUCIIOBOW MPSIMOM, 3alUCHIBATH PEIICHUE C IIOMOIIbIO CUMBOJIOB;

° permaTh CHCTEMBl JMHEHWHBIX HEPaBEHCTB, H300pakaTh PEIICHHE
CHCTEMbl HEPABEHCTB Ha YHMCIJIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIbIO
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CHMBOJIOB;

° UCII0JIb30BaTh HEPABEHCTBA NP PEIICHUH PA3TUYHBIX 3a/a4.
AnreOpandecKkue BbIpayKEeHHUS:
° NPUMEHSTh TOHSITUE CTENEHU C IEIbIM TOKa3aTeJIeM, BbBIMOIHATh

npeoOpazoBaHus BRIPAXKEHUM, COJIEPIKAIINX CTEIIEHHU C IEJIbIM IT0Ka3aTeleM;
Koopaunate! u rpapuku. OyHKINA:

° n300pakaTb HA KOOPAWHATHOW MPSIMOW JIy4H, OTPE3KH, WHTEPBAJBI,
3aMKChIBaTh YUCIIOBBIE IPOMEKYTKHU HA aJIre0pandeckoM sI3bIKE;
° NOHMMaTh M HCMOJNb30BaTh (DYHKIIMOHAJIBHBIE TMOHATUA U SA3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEIATh 3HauYeHHE (PYHKIUU TIO0
3HAYEHHUIO apTryMEHTa; OMpPEAeATh CBOMCTBA (PYHKIUHU IO €€ rpaduKy;

. k
° CTpPOUTh TrpaduKHU dJIEMEHTAPHBIX (YHKIUN BUJA Y = oY= x%y =
x3,y = Vx,y = |x|; omuceiBaTh cBoOlicTBA UKMCIOBOM GyHKIMK MO €8 rpaduKy;
° pacrno3HaBaTh (PYHKIIUU U3YYEHHBIX BUJIOB;
° [OKa3blBaTh CXEMATUYECKU pACIOJIOKEHHE Ha KOOPAMHATHOMN

TIOCKOCTH TPa(hUKOB

k
bysrxkuuii BUuga: y = kx, y = kx + b, y = =’

Yy = x8, Y = JX, Yy = |x| B 3aBUCHMOCTH OT 3HAUEHUMN KOoddDduiim-
€HTOB; OIINCHhIBATH CBOMCTBA PYHKIIHUIH.

10 kaace

AnreOpandeckre BbIPaKECHHUS:

° pacKiIaibIBaTh KBaAPATHBIM TPEXWIEH HA MHOKHUTEINH;

° peoOpa3oBBIBATh PAllMOHANIbHBIEC BRIPAKECHHUS.

YpaBHEHHS 1 HEPABEHCTBA:

° penaTh JIUHEHHBIC U KBaJIpaTHbIE YPaBHEHUS, YPaBHEHUS, CBOISAIINECS
K HUM, IPOCTEUIINe IPOOHO-pallMOHANIbHBIC YPABHEHHUS;

° penaTh CUCTEMBI JBYX JTUHEHWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU
U CUCTEMBbI JIBYX YPAaBHEHUH, B KOTOPBHIX OJHO YPABHEHUE HE SIBJISETCS JIMHCUHBIM;

° pelaTh TEKCTOBBIE 3a/aud ajareOpandeckKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMBI JIBYX YPaBHEHUM C IByMsl IEPEMEHHBIMU;

° IPOBOJUTH MPOCTEHIINE HCCIECIOBAHUSI YpPaBHEHUH U CHUCTEM
ypaBHEHUI, B TOM YHCIE€ C NPUMEHEHUEM TIpaPUUEeCKUX TNpe/ICTaBICHUN
(ycTaHaBIMBaTh, UMEET JM ypPaBHEHUE WU CHCTEMa YPABHEHHUM pEIICHUS, €CIIU
HUMEET, TO CKOJIbKO, U TIp.);

o peuiaTb KBAAPATHBIC HCPABCHCTBA, H306pa)KaTI> PCUHICHUC HCPABCHCTB
Ha YKCJIOBOM HpHMOﬁ, 3allMChIBATh PCIICHUEC C IIOMOIIIBIO CUMBOJIOB,
o peuiaTb CHUCTCMBbI HCPABCHCTB, BKIIIOYaroniue KBaaApPaTHOC

HEPaBEHCTBO; U300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCJIOBOWU MPSIMOM,
3aIIMChIBATh PELICHUE C IOMOIIBI0 CUMBOJIOB;

° UCITOJIb30BAaTh HEPABEHCTBA TP PEIICHUH PA3JIUYHBIX 3a7a4.
Koopaunate! u rpaduku. OyHKIMM:
° CTPOMTh M M300pakaTh CXEMAaTHYECKU TIpaUKu KBaIpaTUUHBIX
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(GyHKIMH, OMMCHIBATH CBOMCTBA KBAJIPAaTUUHbBIX (PYHKIUHI MO UX TpaduKam;

° pacrno3HaBaTh KBaJpaTHUHYIO0 (PYHKIHIO 110 GhopMyse U 1o rpaduky,
OPUBOAUTH MPUMEPHl KBAJAPAaTUUHBIX (QYHKIHUI W3 peabHOM KU3HU, (QU3UKH,
rE€OMETPUHU.

Apudmernueckas v reoMeTpUyYecKas Mporpeccuu:

° pacno3HaBaTh apu(PMETHUECKYIO U TE€OMETPUUYECKYIO IIPOrPECCUH TPU
pa3HbIX Ccroco0ax 3aJaHus;

° BBIINOJIHATh BBIYUCIIEHUS C HCIOJb30BaHHEM (opMyn N-ro wieHa
apu(PpMETHYECKON U TeOMETPUUECKON MPOrpeCCil, CYMMbI IEPBBIX N UJICHOB;

° n300paxkaTh 4JIEHBI MOCIEI0BATEIbHOCTH TOYKAaMHU Ha KOOPAMHATHOMN
IUIOCKOCTH;

° pelarh 3a7a4M, CBSI3aHHBIE C YHCIOBBIMU I1OCIEN0BATENBHOCTSIMH, B
TOM 4MCJE€ 3aJaYyd W3 PEATbHOW KU3HU (C MCIIOJNIb30BAHUEM KaJbKYJSATOpA,
IU(POBBIX TEXHOJIOTUI).

CrnenmaJjibHble MpeIMeTHbIE Pe3yJibTAThl:

° BJIAJICHUE 3PUTEIbHO-OCA3ATENbHBIM CIIOCOOOM 00CIIeIOBaHUSA U
BOCTIPUSITUS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIBIX ) pelibe(HBIX H300pakeHNn
PEIMETOB, KOHTYPHBIX U300paKEHUN T€OMETPUYECKUX (DUTYD U T.II.

° YMEHHE BBHINIONHATh TPU TOMOINA YEPTESKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOCHUS, TOCTpoeHue TpapukoB HyHKIUMA, JUarpaMM U T.I1.

° YyMEHHE 4YHUTaTh IBETHbIC (WJIM KOHTPACTHBIC, YEPHO-OEIIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (YHKIIUNA HAa KOOPIAWHATHOMN TIOCKOCTH.

° BJaQJICHWE TIpaBWJIaMH 3allCH  MaTeMaTH4ecKux (GopMyl |
CTHIEIUATHHBIX 3HAKOB.

° BJIAJICHHUE MPUEMaMH MPeoOpa30BaAHUS MATEMATUYECKUX BBIPAKEHUH.
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TemaTnyeckoe NIAHMPOBAHUE 110 Y4eOHOMY KYpCy «AJuredpa»

7 kaacc

Ha3zBanue
pa3zaeJia (TemMbl)
(4mcJI0 YacoB)

OcHOBHBIE BU/BI 1eSITeJIbHOCTH 00y4ar0IIMXCs

BBonHble ypoku
u YPOKHU
IIOBTOPEHUS.
Yucna u
BBIUHCIICHUS.
PanmonanbHble
qucia.

MOJIy4aTh 3HaHUS 00 UCTOPUM BO3HUKHOBEHUS anreOpbl U IpeaMere uzydeHus anredpsl, o Juodanre, o Myxamene
6en Myca anp-Xope3mu;
CHUCTEMAaTH3UPOBATh U 000ramaTh 3HaHUS 00 OOBIKHOBEHHBIX U IECATUYHBIX JIPOOSIX;
CpPaBHHUBATH M YIOPSAAOUYNBATH APOOH, MPEeoOPa30BIBAs MPHU HEOOXOIUMOCTH JACCATUIHBIC TPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B ICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO IPOOB;
IPUMEHSATh Pa3HOOOpa3zHble CHOCOOBI M HPUEMBI BBIYMCICHHUS 3HAUYEHUN JIPOOHBIX BBIPAXKEHHH, COJEpPKAIIMX
OOBIKHOBEHHBIE M JECATUYHbIC APOOU: 3aMEHATh NPU HEOOXOIMMOCTH JECATHYHYIO IpoOb OOBIKHOBEHHOH M
OOBIKHOBEHHYIO JICCSITUYHOM, TPUBOJIUTH BBIpAKEHHE K QopMe, Hambonee ymoOHOW Il BBIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BHIPAKECHHUS Ha YMHOXKEHUE U JCJCHHE NECATUYHBIX JpoOel K NEHCTBUAM C LIEIBIMU
YHCIIAMU;
OTIEpPHPOBATH TOHSATHEM '"UMCIIOBOE BhIpAaXKEHHUE": aHAIM3UPOBAThH BBIPAYKEHHSI, PACTIO3HABATH YMCIIOBBIC BHIPAKCHHUS;
HAXOJUTh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH C YUETOM MOPsIIKA 1eWCTBUM;

pelaTh 3a/1a4y Ha YaCTH, IPOIEHTHI, IPOMOPIINH, HAa HAXOXKACHUE TpoOH (IIPOIEHTA) OT BETMYUHBI M BETUUYUHBI IO
e€ apoou (MpOoIEHTY), APpOoOH (MPOIIEHTA), KOTOPBIA COCTABJISAET OJIHA BEJIMUMHA OT IPYroi;

NPUBOJIUTH, Pa30UpaTh, OLIEHUBATH PA3JIMYHbIC PEIICHHS, 3alTUCH PEIICHUN TEKCTOBBIX 3a/1a4;

pacrno3HaBaTh U OOBSCHATH, OIUPASCh HAa OMPEIEIICHUS, PSIMO MPOIIOPLHOHAIBHBIE U 00PATHO MPONOPLHUOHATBHBIE
3aBHCUMOCTH MEXKJy BEJIWYMHAMH; MPHBOJIUTH TMPUMEPHI 3TUX 3aBUCUMOCTEH W3 pEabHOTO MHUpA, U3 APYTHX
y4eOHBIX MPEIMETOB;

pemaTh MPaKkTHKO-OPHUEHTUPOBAHHBIE 33/1a4l Ha IpOOH, MPOIEHTHI, MPIMYIO U OOpaTHYIO HPOMOPLIHUOHATIBHOCTH,
MIPOTOPIIUH.

AnreOpanyeckue
BBIPKEHUS.
Toxnecrna.

OBIIAJIETh anreOpanvyeckoid TEPMUHOJIOTHEH U CHMBOJHUKOM, MPUMEHSITh €€ B Mpollecce OCBOCHHUS y4eOHOro
Marepuana;

HAXOJUTh 3HAUYCHHUs OYKBEHHBIX BBIPAKEHUHN MPU 3a]JaHHBIX 3HAYCHHSIX OYKB;

BBITNOJIHATH BBIYUCIIEHUS IO (popMynam;

(bopMynHpOBaTh CBOMCTBA CIIOKEHUS U YMHOXKEHHS Yncel (TIepeMeCTUTENbHOE, COYeTaTeIbHOE, PacpeeTUTEIbHOE,
CBOICTBa, CBSI3aHHBIE C HYJIEM U €MHMIIEH ), 3aIIUCBIBATh UX B BUJIE (OPMYII;

OPUMEHSTH (DOPMYIIBI TSl PAllMOHAIU3AIMH BEIUYMCIICHHI;

COCTaBJIATh (OPMYJTy YETHOTO YHcIia U (OpMYJTy HEUETHOIO YHCIIa, YUCTA, KPAaTHOTO JAaHHOMY;

OOBSICHATB TIOHSITHE TOXK/IECTBA,;




BBITIOJIHATH TOXJICCTBEHHBIC MPEOOPa30BaHUS IEIBIX BRIPAKEHUN C TIEPEMEHHBIMH Ha OCHOBE CBOMCTB CIIOKEHUS U
YMHOEHUS: IPUBOAUTH MOJAOOHBIE CIaraeMbie, PaCKphIBaTh CKOOKH, TMEePEel KOTOPHIMH 3HAK «ILTIOCY», 3HAK «MHUHYCY,
MHOKHUTEJIb;

MPUMEHSTH TOKIECTBEHHBIE TIPE0Opa30BaHUS ISl YIIPOIICHHSI BBIPAXKEHUH C TEPEMEHHBIMU;

MPOBOJIUTH JOKA3AaTEIIbCTBO TOXKIECTB PA3HBIMU CITOCOOAMM.

YpaBHeHus.

OIIEpHPOBATH MOHITUSIMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJTHOM NEPEMEHHOW, KOPEHb YPaBHEHNS, PABHOCHIIEHOE
ypaBHEHHE;

HPOBEPSTH, SBISETCS JIU KOHKPETHOE YHCIIO KOPHEM YPABHEHUSI; O0BSCHATH, YTO 3HAYUT PEIINTh YPaBHECHHE;
(bopMyIUpPOBaTh U IPUMEHSTH CBOMCTBA YPaBHEHHUS;

OOBSCHATH, KAKOE YPaBHECHHE HA3bIBACTCS JIMHEHHBIM; PACIIO3HABATH JIMHEHHOE yPaBHEHHE; ONPEICIISTh KOJIHMYECTBO|
KOpHEH, criocod peeHus;

pelIaTh ypaBHEHHs BUa ax=b IpH pa3InuHbIX 3HAYCHUSX a U D, a Takke HECIIOKHBIC TMHEHHBIC YPAaBHEHHS C OJTHOM
HepCMeHHOﬁ, CBOAAINHECA K HUM, IIPUMCHAA IIpaBuJia I€pexoaa OT UCXOAHOI0 ypaBHCHUS K PAaBHOCUJIBHOMY €MY
Oosiee IPOCTOro BHA;

COCTAaBJIATH U PCIIAaTh YPAaBHCHHUC IO YCIIOBHIO 3aa4r, HHTCPIPECTUPOBATL B COOTBECTCTBHUU C KOHTCKCTOM 3ada4dyu
HOJTyYCHHBIH pe3yJbTar.

OyHKIUU.

n300pakaTh Ha KOOPIMHATHOM MPSMOIl TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPANHATAM;

OTIEPHPOBATH TOHATHAMHU: KOOPIWHATHAS IUIOCKOCTh, MPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, KOOPIAMHATHI TOYKH,
abcicca, OpANHATA;

OTMEYaTh B KOOPAWHATHOM IUIOCKOCTH TOYKM TIO 3aJlaHHBIM KOOpIWHATAM; CTPOHWTh TpPaUKH HECIOKHBIX
3aBHCHUMOCTEH, 3aJaHHBIX (POPMYIIaMU;

ONepHpOBaTh MOHATHSIMH: (QyHKIWS, rpaduk QyHKIUH, rpaduK 3aBUCHMOCTH, apryMeHT (YHKIMH, 3HAYCHHE
¢byHKIMH, 007aCcTh orpeieneHns GyHKINHU; OBIaieBaTh (PYHKIIMOHAILHOW TEPMUHOIOTHEH;

paccMatpuBaTh criocoObl 3aaanus GpyHkiuu (popmyna, Tabnuia, rpaduk); TPUMEHATh, U3y4aTh MPEUMYIIECTBA,
MHTEPIPETHPOBATH TpaprUeCKuii criocod MpeacTaBICHH U aHaIN3a pa3Ho00pa3HOH KU3HEHHON HH(OpMAaINH;
pabotath ¢ rpaduIecKUMHU H300paKCHUSIMU, TAOIUIIAMU, OCBAUBATh AJITOPUTM BOCIIPHUSITUS TpadUIECKUX 00BEKTOB;
COCTaBJIATDH TaOIHIIbI 3HAYCHUN (DYHKIIUI;

UCTIOJIB30BaTh HOBBIC TEPMHUHBI B MATEMATUYCCKON PeYH U (PYHKIIMOHATBHYIO CHMBOJIUKY JUTSI 3aIUCH (PaKTOB;
BBIYUCIIATH 1O (hopMyne 3HaueHHe (YHKIMM 1O 33JaHHOMY apryMeHTy M 3HAa4eHHE apryMeHTa IO 3aJaHHOMY
3HAYCHUIO QYHKIINY;

HAXOJUTh 3HAYCHHE (YHKIUHM IO W3BECTHOMY 3HAYCHHIO apryMEeHTa M pelaTh OOpaTHYIO 3anady Imo rpaduky|
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byHKINM;

CTPOUTH TpapUKH PYHKIIHIA [TO TOUKaM;

NPUMEHSTH MOTYICHHBIC 3HAHUS ISl HHTEPITPETAIH TpaduIecKoro H300pakeHUs pealIbHBIX 3aBHCHMOCTEH;
OTIepUPOBATH MOHATHEM JIMHEHHAs QyHKIMS, TpaduK TUHEHHON QyHKIIMM (TIpsiMast);

pacmosHaBaTh JMHEHHYI0 (yHKIHIO Y = KX + b, omuceiBaTh €€ CBOWCTBA B 3aBUCHMOCTH OT 3HAYCHHI
k03 durrenToB K u b;

OTIepUPOBATH OHATHEM YIIIOBOH K03 uIreHT npsimoii (rpaduka TUHEHHON QYHKIINN);

CTPOMTH rpaduKu TMHEHHON QyHKIMH, QyHKIHA Y = |X|;

NPUBOJIUTH MPUMEPHI JINHEHHBIX 3aBUCUMOCTEH B pealTbHBIX MPOIIECCax U SBICHUSX.

paccMaTpuBaTh YaCTHBIE CIIyYau JUHEHHOHN PyHKIMM U UX TpaduKH;

UCCIIEI0BAaTh CBOMCTBA (QYHKIMHU 110 popMmyJie U 10 TpadukKy;

CTPOUTH IpaduKu JINHEHHBIX QyHKIMI Buga y=KX+b, y=b, y=KX;

pacrno3HaBaTh NPSIMYIO PONOPLIUOHAIBHOCTB 110 (hopMyJie U IrpaduKy;

NPUBOJIUTH IPUMEPHI JINHEHHBIX 3aBUCUMOCTEH B peabHBIX MPOLIECCaX U SIBICHUSX;

YICCIIE/IOBaTh Kak BimsieT koddduiment K Ha pacrnonoxeHune rpaduka B KOOPAWHATHOW IUIOCKOCTH M HAa B3aUMHOE
MOJIOKEHHUE IBYX TpaKOB;

HAaXOJIUTh TOUKY NepeceyeHUs ABYX I'pa(hMKOB JUHEHHBIX QYHKUUHN rpadUuyecky U aHATUTUYECKHU.

CreneHb c
HaTypaJbHbIM
MokKazaTeJieM U €
CBOICTBA.

IIPUBOJIUTh YHUCIIOBbIE M OYKBEHHBIE IIPUMEpPHI CTENEHH C HATypaJbHbIM IIOKa3aTejaeM, OOBSCHAS 3HAYCHUS
OCHOBaHHMS CTETICHH U [TOKA3aTellsl CTEIICHN, HAXOAUTh 3HAYCHUS cTerneHel Buaa a" (a— 1r000e palmoHaIbHOE YUCIIO,
N— HaTypaJIbHOE YUCIIO);

BBIYMCISITH 3HAYCHHE BHIPAKCHUH BHIa a", T1e N - HATYpAIbHOE YHUCIIO TPH JIFO0BIX a;

HaXOJUTh 3HAYEHUS BBIPAKCHUM, COIEPIKALUX CTENEHb C HATYypaJIbHBIM I0Ka3aTelIeM, 110 NOPSAAKY AEHCTBUM;
(dbopMynHpoOBaTh, 3aNMCHIBATE B CHMBOJIMYECKOH (hopMe M 0OOCHOBHIBAThH CBOICTBA CTENEHH (YMHOXKEHHE U JICJICHUE
CTeleHel, BO3BEJICHNUE B CTENIEHb TPOU3BEACHUS U CTEIIEHHN);

IPUMEHSATHh CBOWCTBA CTENEHU JUIsl TpeoOpa30BaHUS BBHIPAKEHUI W BBIYMCICHUM, /I BBEICHUS MOHATHUS HYJIEBOI
CTEIEHU YUCIIa;

OIEPUPOBATH ITOHATUEM «OJHOWICH;

pacro3HaBaTh OJHOWIEH U OJHOWIECH CTAHJAPTHOI'O BUA, IPUBOJUTH OMHOWIEH K CTAaHAAPTHOMY BUAY;

BBIIIOJIHATh YMHOXEHUE OJTHOWICHOB U BO3BEJACHUE OJJHOWICHA B CTEIICHb;

IIPUMEHSATH paHee NOJIyYCHHbIEC 3HAHUS O CBOMCTBAX CTEIECHH.
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MHOTOYICHBI. ® pacro3HaBaTh MHOTOWICH M MHOTOYJIEH CTAHIAPTHOTO BU/IA;
® MPUBOJUTH MHOTOUIECH K CTAaHJAPTHOMY BUY;
® OIpeeNsITh CTETICHh MHOTOWICHA;
® BBIMOJHATH MPeoOpa30BaHUs IEIOTO BHIPAKEHUSI B MHOTOWIEH MPUBEACHUEM MOJIOOHBIX CIaraeMbIX, PACKPBHITHEM
CKOOOK;
® BBIMOJIHATH YMHOKCHHE OJTHOYJICHA Ha MHOTOWICH U MHOTOYWICHA HA MHOTOWICH, IPUMEHATh (OPMYIBI KBaJIpaTa
CYMMBI U KBaJIpaTa pa3HOCTH;
® CIIOJIB30BATh TEPMHUH "(POPMYIIBI COKPAIEHHOTO YMHOXKEHUS "
® OCYIIECTBISTh Pa3I0KEHHE MHOTOUICHOB HAa MHOXUTEIH MYyTEM BBIHECEHHS 3a CKOOKH OOIIEero MHOXKHTEJS,
MpUMEHEHHS (POPMYITBI pa3HOCTH KBAJPATOB, POPMYI COKPAIIEHHOTO YMHOKEHHSI, CITIOCO0a rPYIMIHPOBKH;
® TMpPUMEHSTH PeoOpa30BaHNe MHOTOWICHOB Ui PEUICHUS Pa3IMYHBIX 3a]a4 U3 MaTEMaTHKHU, CMEXHBIX NMPEAMETOB,
U3 peaJbHOM NPAKTUKH;
® 3HAKOMUTHCS C UCTOPUEH Pa3BUTHS MaTEMaTHKH.
[loBTOpeHne u | ® BBIOMPATH, MPUMEHSITH OLICHUBATH CIIOCOOBI CPABHEHUS YHCEI, BBIYUCIEHUH, TpeoOpa3oBaHUi BEIPAKEHUH, pelICHHS
o0o01eHue. YpaBHEHHUI;
® OCYIIECTBIIATH CAMOKOHTPOJIb  BBIOJHSEMBIX JEWCTBUM W  CaMOINPOBEPKY pE3yJIbTaTa  BBIYUCICHUH,
npeoOpa3oBaHuil, MTOCTPOCHHUIA,
® pelaTh 3a/1a4M U3 peabHOM KU3HU, IPUMEHATh MaTeMaTUYECKIe 3HAHUS [T pEIIeHUs 337249 U3 APYTUX MPeIMETOB;
® pemaTh TEKCTOBBIE 3a71a4H, CPABHUBATh, BRLIOMPAThH CITOCOOBI PEIICHUS 3a/1a4H.
8 kuace
HazBanue
pasnesa (TemMbl)
OcHOBHBIE BH/IbI 1€SITEJILHOCTH 00yYAI0IIMXCS
Kypca (4uci1o
4acoB)
[ToBTOpeHue ® AKTyaIM3UPOBATH UMEIONINECS 3HAHUS U YMCHUS;
Kypca anreOpel 7| ® BBINOIHSATH TPEHUPOBOYHBIE 3aaHMsI, KOPPEKTUPOBATH CBOU 3HAHUS M YMEHHUS;
KJacca. ® OTBEYaTh HAa UTOTOBBIE BOMPOCHI M OLIEHUBATH CBOU JOCTHUKCHHUS.
YpaBHeHus u| ® 1oa0upaTh MPUMEPHI Map YKCe, BISIOIMXCS PEIICEHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS IEPEMEHHBIMU;
HEpPaBEHCTBA. ® HAXOAWTH LIEJbIC PEIICHUS MyTEM mepedopa;
Cucremsl ® BBHIpAXaTh U3 JUHEIHOTO YpPaBHEHUS C IBYMSI IEPEMEHHBIMH OJHY IIEPEMEHHYIO Uuepe3 APYryio;
JIMHEHWHBIX °

CTPOUTH B KOOPAMHATHOM IIOCKOCTH Ipa)K JTUHEHHOTO YpaBHEHHsI C IByMs IIEPEMEHHBIMU; MOJB3YsICh rpadukom,
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YpaBHEHUM.

MIPUBOAUTH IPUMEPHI PEILICHUS] YPABHEHUS,

® pa3nuyaTh Mapajie’abHbIE U MePeCceKaoNIrecs MPsMbIE 10 UX YPaBHEHUSIM;
® JCCIeNoBAaTh BOMPOC O KOJMYECTBE PEHICHWH CHCTEMBI JABYX JIMHEHHBIX ypaBHEHHMH Ha OCHOBE (DYHKIIMOHAIBHO-
rpaduueckux mpeAcTaBICHUN ypaBHEHHUS;
® JCHOJB30BaTh TpaduyecKuil METOJ s PpELIEHUS CUCTeM JIMHEHHBIX YpaBHEHUM ¢ JByMs MEepEeMEHHBIMU
(orpaHUYeHHO);
® pelIaTh CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU MTOICTAHOBKOM U CIIOKEHUEM;
® COCTaBIIAITh M pelllaTh YPaBHEHUE WU CUCTEMY YpaBHEHUH MO YCIOBHIO 33/1a4H, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]aui MOJIyYeHHBIN pe3ybTart.
AunreOpanueckue | ® 3aNMChIBAaTh alNTeOpanvecKue BIPAKEHHUS,
BBIPa)KEHUSI. ® HaxOJUTh 00J]aCTh JOMYCTUMBIX 3HAUEHUH PallMOHAILHOTO BBIPAKEHMS,;
Anrebpanyeckass | ® BBINOJIHATH YUCIOBbIE TOJACTAHOBKU U BBIUUCIATH 3HAUEHHE JPOOU, B TOM YHCIIE C IOMOIIBIO KAJIbKYJISATOPA;
JpoOb. ® (QopMmynIupoBaTh OCHOBHOE CBOMCTBO aireOpamdeckoil ApoOM M NPUMEHATh €ro A IMpeoOpa3oBaHus JpoOeid:
COKpalllaTh pallMOHAJIbHBIE APOOU, MPUBOAUTH IPOOh K 3aJaHHOMY 3HAMEHATEIIIO;
® BBINOJHATH ACHCTBUS C adredpandecKuMu IpoosiMu;
® BBINOJHATH CJIOXEHHE, BHIUMTAHUE, YMHOXEHHE, JEJICHUE U BO3BEJCHHE B CTENEHb pPallMOHAJIBHBIX JApoOel mpu
peoOpa30BaHNUU PAIMOHAIBHBIX BBIPAKEHUN C YUE€TOM MOPSI/IKA IeHCTBUM;
® JI0Ka3bIBaTh TOXKIECTBA, COAEPIKAIIME PallMOHAIILHBIE IPOOH;
® PUMEHATH NPeoOpPa30BaHUs BHIPAKESHUN /IS pEIIeHuUs 3a/1ay;
® BBIpaXaTh MEPEMEHHBIC U3 GOopMYIT (HPU3NIECKUX, TEOMETPUIECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAIINUN);
® pacrno3HaTh PYHKIUIO Y=K/X U €€ rpaduk;
® cTpouTh rpaduk (PyHKIIMH IO TOUKAM, ONMCHIBATh CBOMCTBA (DYHKITMHU (OTPAaHUYCHHO); aHAJTU3UPOBATh U MIOKA3bIBATh
CXEMaTHUYECKH MOJIOKEHUE Ha KOOPAMHATHON TNIOCKOCTH rpaduka B 3aBUCUMOCTH OT 3Ha4eHHUs1 K03 uineHTa.
Yucna ® pa3BMBATh MPEJCTABICHUS O YUCIAX: OT MHOXKECTBA HATYPAJIbHBIX YHCEN JJO MHOXKECTBA ACHCTBUTEIbHBIX YHCEN,;
BBIYHCIICHUS. ® O03HAaKOMUTHCSI C BO3MOXKHOCTBIO NMPEICTABIIECHUS JEHCTBUTEIBHOIO YMcCia KaK OECKOHEUHOM NeCATUYHON ApooH,
KBanpatHusbie MIPUMEHSATH JECITUYHbIE TPUOIMKEHNUS PALMOHAIBHBIX U HPPAIMOHAIBHBIX YUCEI;
KOpHH. ® u300paxaTh JEeHCTBUTENIbHBIE YHCIIa TOUKAMU KOOPAMHATHOMN MPSMOIi;
® 3amNKChIBaTh, CPABHUBATH U YIOPSAA0UMBATE ICHCTBUTEIbHbIEC YHCIIA;
® BBINOJHITh, COUYETas YCTHbIE U MHUChbMEHHBbIE MPUEMBI, apupMETHUECKHE EHUCTBUS C pallOHATIbHBIMU YHCIIAMU;
MIPEICTABIATH pallHOHAIBHBIC YNCIIA IECATHYHON IPOOBIO;
® IOJyYUTh MPECTABICHNUE O 3HAUMMOCTH JCHCTBUTENBHBIX YHUCE B IPAKTUUECKOM JEATEIbHOCTH YEI0BEKa;
e (QopMynupoBaTh ONpEesIeHUe KBaIPaTHOIO KOPHS U3 YUCIa, apU(PMETUIECKOT0 KBaAPATHOTO KOPHS;
® [IPUMEHATH ONEPALUIO U3BJICUSHHSI KBAJAPATHOI'O KOPHS U3 YKCIIA, UCIIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYyJIATOP;
® OIICHMBAThH KBAJPATHBIC KOPHU HEJIBIMUA YHCIAMH U IECITHYHBIMU IPOOSIMH;
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e pacno3HaBaTh QYHKIMIO y=v/X U TpaduK QYHKINH;
® cTpouTh rpa@uk (yHKIMU MO TOYKAM, OIMCHIBATh CBOWCTBAa (PYHKLMH, MOKAa3bIBaTh CXEMAaTHYECKU IOJIOKEHUE
rpauka Ha KOOPAUHATHOH MIOCKOCTH;
® CpaBHMBATh U YNOPSJAOYMBATH pallMOHAJIbHbIE U MppalOHATIbHbIE YMCIIA, 3aIMCAHHBIE C TOMOIIBI0 KBaJpPAaTHBIX
KOpHEH;
® ucciIeIoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHBIE U MPUOIIKEHHBIE KOPHH TIpH & > 0;
® JCCIIEIOBAaTh CBOMCTBA KBaJpaTHBIX KOPHEW, IPOBOS YNCIIOBBIE SKCIIEPUMEHTBI C MCIIOJIB30BAHUEM KaJIbKYIISITOpA
(koMmIIBIOTEPA);
® JI0Ka3bIBaTh CBOWCTBA apU(PMETUIECKHX KBaAPATHBIX KOPHE;
® [PUMEHATH UX JJIs IpeoOpa30BaHMsl BEIPAKEHUIL,
® BBIHOCUTH MHOXKMTEJb U3-T10]] 3HaKa KOPHsI, BHOCUTh MHOXKUTEIb T0J] 3HAK KOPHS;
® BBINOJHATH IPeoOpa30BaHUs BBIPAKEHUM, COepKAIUX KBaJpaTHbIE KOPHHU;
® 13ydJaTh CIIOCOOBI OCBOOOKICHHS OT UPPALMOHAIBLHOCTH B 3HAMEHATeNe Apoou;
® BbIpAXKATh NEPEMEHHBIC U3 TEOMETPUUYECKUX U (PU3NYECKUX POPMYII;
® BBHIUMCIISTH 3HAUEHUS BBIPAXKEHUM, COJAEpKAIMX KBaJApaTHbIE KOPHH, WCIOJIb3YS NPU HEOOXOAMMOCTH TAaOIMILY
KBaJ[paTOB HATypaJIbHBIX YHCEN, KaJIbKYJIATOD;
® JICIIOJIb30BAaTh B XOJI€ PEUICHHUS 3a7a4 JEMEHTapHBIC TPEACTABICHHUS, CBSI3aHHbBIC C MPUOIMKEHHBIMU 3HAUYCHUSIMH

BEJIMYNH;
® 3HAKOMHUTBCS C HCTOPHUEN pa3BUTUS MAaTEMATHKH.
IloBTOpEeHue u| ® BBIOMPATh, IPUMEHSATH, OLIEHUBATH CIIOCOOBI CPABHEHHUS YUCEI, BEIYMCICHHIA, TPe0Opa30BaHUi BEIPAKECHUH, PELICHUS
o06obmieHue. ypaBHCHUIA;
® OCYIIECTBISATh CAMOKOHTPOJIb BBINOIHIEMBIX IEHCTBUI U CAMOIIPOBEPKY PE3YJIbTaTa BHIYMCIECHUH, IPEOOPa30BaAHUA,
MOCTPOECHUI;

® pCIIaTh 3a4a44 M3 peaJn)Hoﬁ JKU3HU, TPUMCHATH MATEMATUYCCKUEC 3HAHUA IJId PCIICHUA 3a1a4 U3 APYTrUxX MMpeamMeETOB;
® pcmaTth TCKCTOBBIC 3a4a4l, CPABHUBATH, BBI6I/IpaTL CITOCOOBI PCUICHUA 3a1a4H.

9 kiacce

Ha3Banue
pa3zaeJia (TemMbl)
Kypca (4uciao
4aCOB)

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4aAKIIHXCS

IloBTOpEHue. ® AKTyaJIM3UPOBATh UMEIOLUECS 3HAHUS U YMECHUS;
® BLINOJIHATE TPDEHUPOBOYHBIC 3aaHUSA, KOPPEKTUPOBATH CBOU 3HAHUSA U YMEHUS;
® OTBEYATh HA UTOTOBBIE BOIIPOCHI U OLICHUBATh CBOU JOCTHIKEHHUS.
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YpaBHeHus U | ® pacrno3HaBaTh KBaJpaTHHIE YPABHEHUS;
HEpPABEHCTBA. ® 3anuchiBaTh POpPMYITy KOpPHEH KBaIpaTHOTO YPAaBHEHUS;
KBanpartusie ® pelIaTh KBaJApaTHbIE YPABHEHUS — ITOJHBIE U HETIOIHBIE;
YpaBHEHHUS. ® [IPOBOJMTH NPOCTEUIINE UCCIIETOBAHUS KBAIPATHBIX YPABHEHU;
® pemaTh ypaBHEHHUS, CBOJISAIINECS K KBaJIpaTHBIM, C TIOMOIIBIO TIPe00pa30BaHMUIA;
e HaOI0/IaTh M AHATM3UPOBATH CBS3h MEKIY KOPHIMHU U KOOPPUITMECHTAMH KBaIPATHOTO YPABHEHUS;
e (opmynupoBaTh TEOpEeMy BHETA, a TAK)KE OOPATHYIO TEOPEMY, IPUMEHSTh 3TH TEOPEMBI JIJIS PEIICHUS 3a/1a4;
® pemaTh TEKCTOBBIC 32/1aUU ANTreOpandecKuM CIIOCOOOM: IEPEXOIUTH OT CIOBECHOH (DOPMYIIUPOBKH YCIIOBUS 3a/1a4U
K anreOpanyecKor MOJICNN MyTEéM COCTaBIICHUS YPaBHEHUS;
® pelIaTh COCTABICHHOE YPaBHEHUE;
® UHTEPIPETUPOBATH PE3YJIbTAT;
® 3HAKOMHTHCS C UCTOPUEH Pa3BUTHSI aJIreOpHI.
YpaBHeHus 1| ® (HopMyIUPOBATh CBOMCTBA YKCIIOBBIX HEPABEHCTB, WILTIOCTPUPOBATh MX HAa KOOPIWHATHOM MPSIMOM, TOKa3bIBaTh
HEpPAaBEHCTBA. anredpanvecku;
Hepasencraa. ® JI0Ka3bIBaTh HEPABEHCTBA HA OCHOBE ONPEAEIICHUS YACIOBOIO HEPABEHCTBA;
® [PUMEHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUs 3a/1a4; B TOM YHCJIE JJIs1 OLIEHKU 3HAYEHUS BBIPAKECHUS;
® OOBSICHSTH, UTO SBIISECTCS PEHICHUEM HEPABEHCTBA C OJHOU MEPEMEHHOM M UTO 3HAYUT PEIIUTh HEPABEHCTBO;
® pelaTh IMHEHHbIC HEPABEHCTBA C OJTHOM MepeMEeHHON, N300pakaTh pellieHue HEPABEHCTBA HA YUCIIOBOM MPSMOi;
® [PUMEHSTH IPHU PEIICHUU HEPABEHCTB CBOMCTBA HEPABEHCTB;
® pelIaTh CHCTEMBI IMHEHHBIX HEPABEHCTB, M300pakaTh PEIIEHUE CHCTEMbI HEPABEHCTB HA YHCIIOBOM MPSIMOIA;
® peIIaTh JIBOMHBIE HEPABEHCTBA.
Ywucaa 1 ® OOBACHATH MOHATHS MPUOTMHKECHHOE 3HAYCHHE W €T0 TOYHOCTD;
BBIYHCIICHHS. ® UCIOJB30BaTh pa3Hble (POPMBI 3AMHICH MPUOIMKEHHBIX 3HAYCHHUIA,
[Tpubmmxénnoe ® AHAJIM3UPOBATH U JIEJaTh BHIBOJIBI O TOYHOCTH MPUOJIMKEHUS IEUCTBUTEIILHOTO YUCIIA TIPU PEIICHUH 3a7aY,
3HAUYCHHUE ® BBHIUUCIITH A0COOTHYIO M OTHOCUTENBHYIO MOTPEITHOCTH MPUOITIKEHUS;
BCJIMYIHHEL. ® OKpYIJISITh ICMCTBUTENIbHBIE YKCIIA, BBIMOJHATh MPUKUAKY PE3YIbTaTa BHIYMCICHUN, OLEHKY 3HAYCHUN YMCIOBBIX
BBIPAJKCHUM.
Ywucaa 1 ® GOpMYIHPOBATH ONPEACIICHUE CTETICHH C LIETBIM IMOKa3aTeeM;
BBIYHCJICHUS. ® HAXOJWTh 3HAYCHUS BBIPAKEHUM, COEPIKALLMX CTEIEHB C LEIBIM OTPULIATEIBHBIM IT0KA3aTEIIEM;
CreneHp ¢ LETbIM| ® TPECTABIATH 3aITUCh OOJBIITNX U MAJIBIX YUCEN B CTAHJIAPTHOM BUJIE;
oKa3aTeleM. ® CpaBHMBATh YMCJIA U BEJITMUYMHBI, 3alICAHHBIE C UCTIOJIb30BaHNEM cTenieHH 10;
® IICIIOJIB30BATh 3aIUCh YHCEN B CTAHJAPTHOM BHJIE VISl BRIPAXKEHUS Pa3MEepOB 00BEKTOB, JUTUTEIIBHOCTH MTPOIIECCOB B
OKpYKarolleM MUpe;
® (opmynupoBaTh, 3aMMCHIBATH B CAMBOJIMYECKOH (JopMe U HILTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA CTETICHH C IETBIM
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MoKazaresem;

NPUMEHSTH CBOMCTBA CTETICHU AJIsl TPe0Opa30BaHus BEIPAKEHHM, COIEpKAIIUX CTENIEHU C 1IeTIbIM MTOKa3aTeseM;
BBITIOJIHATH )IGfICTBHH C 4ducCjiaMH, 3allMCaHHBIMU B CTaHAAPTHOM BHUIC (YMHO)KGHI/IC, JCJICHUE, BO3BCIACHHE B
CTEIICHb).

OyHKIHUN.
OCHOBHEBIE
MOHATHS.

YucnoBbie

GbyHKINN.

OIIEpUPOBATh MOHATHSIMHU: (YyHKIHUS, 00NACTh ompeiencHuss (QYyHKIUH, 00JacTh 3HAYCHHUH (DYHKIMH, 3HAYCHHE
apryMeHTa, 3Ha4eHue (YHKIIUH;

BBIYHCIIATH 3HAYCHUS (PYHKIUH, 3a1aHHBIX (hopMyliamu (TIPH HEOOXOJMMOCTH MCIIOJIb30BATh KAIBKYJISITOP);
COCTABJISITh TAOIHIIBI 3HAYCHUI (YHKIHH;

CTPOHUTH 110 TOYKaM rpaduku GyHKIUH (OTpaHUYCHHO);

OIKCHIBATH CBOMCTBA (DYHKIIMHM HA OCHOBE €€ rpaduuecKoro mpeICTaBICHHS;

ONMCHIBATH CBOMCTBA deMEHTApHBIX ByHKIHit: y=KX+b, y=x?, y=x3, y=v/X, y=K/X, y=|x|;

HaXOJIMTh C MOMOIIBIO Ipadrka QYHKINU 3HAYCHUE OJHOW U3 PACCMATPUBACMBIX BEJIMYHH 110 3HAYCHHUIO JPYTOM
(MpUOIM3UTENHHO);

B HECJIOXKHBIX CITy4asix BhIpakaTh (POPMYIIOH 3aBUCIMOCTh MEX/y BEIMUNHAMH;

pacno3HaBaTh BUABI H3y4aeMbIX (DYHKIHUI, COTIOCTABIATh CXEMAaTHUECKH MOJIOKEHNE Ha KOOPIMHATHOM TNIOCKOCTH
rpadukoB dyskuuit Buna: y=Kx+b, y=x?, y=x, y=v/x, y=K/X, y=|x| ¢ cooTBeTcTBYyIOMmIE}i hopMymOii;

VICTIOJIb30BaTh (DYHKIIMOHAIBHYIO TEPMHHOJIOTHIO U CUMBOITUKY;

UCCIICI0BATh PUMEPHI TPa(UKOB, OTPAKAIOLIMX PEaTbHBIC IPOLECCHI U SIBICHHUS;

IPUBOJUTH IIPUMEPHI TPOLIECCOB U SBJICHUI C 33JaHHBIMH CBONCTBAMU;

3HAKOMUTbBCS C MOHATHEM HENIPEPBIBHOM ()YHKIIMH; PACCMATPUBATH IPUMEPHI KYCOYHO 338 JaHHBIX (DYHKIIHH;

[ToBTOpEeHME
00001IEHHE.

n

BBIOWpaTh, MPUMEHSTH, OICHUBATH CIIOCOOBI CPAaBHEHHWsS YHCEN, BBIYHCICHUH, MpeoOpa3oBaHUM BBIPAKCHHIA,
pELIEHNs YPAaBHEHU;

OCYILECTBISATH  CAMOKOHTPOJIb  BBIMIOJHAEMBIX JIEMCTBUA KM  CaMOIPOBEPKY pE3yJbTara  BBIYHCICHUH,
npeoOpa3oBaHUil, TOCTPOSHUN;

pelaTh 3a1a4u U3 peaabHOM KU3HU, IPUMEHSATh MATEMAaTUYECKUE 3HAHUS JJIsl PEIICHUS 33]1a4 U3 IPYTUX [PEAMETOB;
peliaTh TeKCTOBBIE 3a]]a41, CPABHUBATh, BEIOUPATH CIOCOOBI PEIICHUS 3aJaUH.

10 kaace

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (4uciio
4aCOB)

OcHoBHbIE BHADBI 1eSITEJIbHOCTH 06yqam11mxca

[ToBTOpEHME.

® AKTYaJIUu3UpOBATh UMCIOIIMECCA 3HAHUA U YMCHUS,
® BBIINOJHATh TPCHUPOBOYHEBIC 3aJaHNA, KOPPCKTUPOBATh CBOM 3HAHUA U YMCHUA,
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OTBC€YATh Ha UTOI'OBBIC BOIIPOCHI 1 OICHUBATH CBOU JOCTHUIKCHUS.

Anrebpanyeckue | ® pacro3HaBaTh KBAAPATHBIM TPEXUWICH, HAXOAUTh KOPHHU KBaApPaTHOIO TPEXUIEHA, YCTAHABIUBATH BO3MOXKHOCTH €TO
BBIpaKCHHUSI. pa3oKeHUs: Ha MHOXKHTEIH;
KBanpaTHsiit ® PACKJIAJbIBaTh HA MHOKUTEIH KBaAPATHBINA TPEXUIICH C HEOTPULIATEIBHBIM TUCKPUMUHAHTOM;
TPEXUIECH. ® [IPUMEHSTH pa3/0KeHHe KBaApaTHOr 0 TPEXUJieHa /iJis Ipeobpa3oBaHHUs paljMOHaJbHbIX BbIPaXKEHUH.
OYHKIUH. ® pacrno3HaBaTh KBAAPATHUHYIO (QYHKIHUIO IO (hopmyIIe;
KBanpartuunas ® CCIIeIOBATh M OMUCHIBATH CBOMCTBA (DyHKIMHU y=ax> npu a >0 u npu a < 0 u pyHKIMA y=ax2+N u y=a(x-m)2;
G yHKIHS ® CTPOUTH U M300PaXKATh CXEMATHUECKHU rpadUKI KBaAPaTHIHIX (YHKIINH, 32/JaHHBIX (hOPMyIaMH BHA y=ax>, y=ax>+n,
y=a(x-m)?, y=a(x-M)?+N ¢ mOMOIIEI0 MaGI0HOB MApabOIBL;
® BBIABJIATH U 0000IaTh 0COOCHHOCTH Tpaduika KBaapaTuIHON GyHKIMK Y = ax2 + bx + ¢;
® OmpeAeNsiaTh KOOPAUHATHI BEPIIMHBI TapadoIibl, OCh €€ CHMMETPUHU, HAPaBICHUE BETBEH;
® crpouth rpaduK QYHKINH, 3aJaHHOU POpMYJIOH Bua Y = ax2 + bX + C;
® TIPUBOJUTH MPUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEH U3 pealbHOM KU3HU, PUZUKH, TEOMETPHH;
e pacno3HaBaTh QYHKIMIO y=ax>,
® OOBSACHATH PACIIONIOKEHUE HA KOOPAMHATHOM MIOCKOCTH TpaduKa;
® UCIOJB30BaTh PYHKIMOHATBHO-TpaduyeCcKre IpeICTaBICHHS U PEIICHUs U UCCIIEI0BAHNS YPaBHEHUM;
® AHAIM3UPOBATH M MPUMEHITH CBOMCTBA M3YUYEHHBIX QYHKIUI JIJISl NX TOCTPOCHUSI.
YpaBHeHUS ® ONpEe/eNATh CTENEHb 1IEJI0T0 YPAaBHEHHS;
HEpaBEeHCTBA. ® DACIMO3HAaBATh LENbIE U IPOOHBIE YPaBHEHMUS;
VYpaBHeHus C | ® pemarh JUHEHHbIE U KBaJpaTHbIC YpaBHEHUS, YPaBHEHMsI, CBOSIINECS K HUM, MPOCTEHIINE NPOOHO-paAIlHOHATBHBIE
OJIHOU YpaBHEHUS;
NIEPEMEHHOM. ® pemaTh YpaBHEHUS TPETbed M YETBEPTOM CTENEHHM C TOMOIIBIO PA3JO0KEHUS HAa MHOXKUTEIU W BBEICHUS
BCIIOMOTaTeNIbHBIX IEPEMEHHBIX (METOJ 3aMEHbI IEPEMEHHOI), B YaCTHOCTHU pellaTh OMKBaJApaTHbIC ypaBHEHUS;
® pemaTh IPoOHO-paIOHATBHBIE YPABHEHHUS, CBOJIS UX K LIEJIBIM YPAaBHEHUSM C MOCIEIYIOIIEH IPOBEPKO KOPHEH;
® HaXOAWUTh 00JACTh TOMYCTHUMbBIX 3HAYCHHI MepeMEeHHON B APOOHO-PAallMOHAIIBHOM YPaBHEHUH, COTJIACOBBIBATh KOPHU
ypaBHeHus ¢ O/13;
® [pejiaraTh BO3MOXHBIE CIIOCOOBI PEIIeHUsT TEKCTOBBIX 3a]a4, 00CYKAaTh UX U peulaTh TEKCTOBBIC 3a7a4l pPa3HbIMU
CII0CO0aMHu;
® 3HAKOMUTHCS C UCTOPUEHN Pa3BUTHSI MAaTEMATHUKH.
YpaBHeHUst U | ® YWTaTh, 3aIHUCHIBATh, IOHUMATh, UHTEPIPETUPOBATH HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY H TEPMHUHOJIOTHIO;
HEpaBEHCTBA. ® BHINOJHITH IPEOOPA30BAHMS HEPABEHCTB, UCIIOIB30BATh JUIsl MPE0OpPa30BaHs CBOHCTBA YUCIIOBBIX HEPABEHCTB;
KBanpathbie ® DAcCIO3HaBaTh JUHEHHbIC U KBaApaTHbIE HEPABEHCTBA;
HEPABEHCTBA. ® permIaTh KBaApaTHbIC HEPABEHCTBA, UCIOJB3Ys I'padUuecKue MpeICTaBICHuUS;
® pelaTh KBaJpaTHbIE HEPABEHCTBA M HEPaBEHCTBA 00Jiee BEICOKON CTENEHN METOJJOM HHTEPBAJIOB;
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® pCmaTh CUCTEMBI HCPABCHCTB, BKIIIOYAIOINHUX KBAIPAaTHOC HEPABEHCTBO,
® O(OCBauWBaTb H IIPpUMEHATDb HEepaBE€HCTBA Inpu pemeHnu Pa3JIMYHbIX 3a44ay, B TOM qyucie
INPAKTHKO-OPHUEHTHPOBAHHBIX.

YpaBHeHus Y| ® OCBauMBaTh U NPUMEHATH IPUEMBI PEILICHHS CUCTEMBI JBYX JIMHEMHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMB]]
HEPaBEHCTBA. JIByX ypaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SBIICTCS JIMHEHHBIM;

Cucremsl ® JCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpapUUECKUe IPEACTABICHUS IS PEIICHHS U UCCIICIOBAHNS YPABHEHUH U CUCTEM;
YpaBHEHUM. ® aHaJIM3UPOBATh TEKCThI 3aJay, pellaTh UX alnreOpanyeckKuM crnocoOOM: MEPeXOAUTh OT CIOBECHOW (OPMYIHPOBKH

YCIIOBHS 33/1a4H K anre0pandeckoil MoJIeNu MyTéM COCTABJICHHUS CHCTEMBl YPAaBHEHHIA; pEIIaTh COCTABICHHYIO CHCTEMY
ypaBHEHUI; HHTEPIPETUPOBAThH PE3YJIbTAT;
® 3HAKOMUTBCS C UICTOPUEN pa3BUTHUSI MATEMATUKU

YpaBHeHUs U | ® HMETh NpejcTaBleHne 00 M300paKeHUH Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PEIIEHUN HEpPaBEHCTBA C JBYMs

HEPaBEHCTBA. NIEPEMEHHBIMU C TIOMOIIBIO IPUMEPOB Ha TOTOBBIX PUCYHKAX.
HepasenctBa ¢

JBYMsI

NEPECMEHHBIMU

Yucnossle ® OcCBauBaTb WU IPUMEHATb MHIECKCHbIE OO0O03HAUYEHUs, CTPOMTH PEUYEBbIC BBICKA3BIBAHMA C HCIOJIb30BAHUEM
[I0CJIE0BATEIbH TEPMUHOJIOIUH, CBA3aHHOM C ITOHATUEM I10CJIEI0BATEIBbHOCTH;

OCTH. ® aHaIM3UpPOBaTh (GOpPMYNy N-ro wieHa MOCIEA0BATEIbHOCTH WM PEKYPPEHTHYIO (POPMYIy U BBIYMUCIATH UJIEHBI

MOCJIEIOBATEIBHOCTEH, 3aJaHHBIX ITUMHU (HOPMYITaAMU;

® YCTAHABIMBATh 3aKOHOMEPHOCTh B IOCTPOCHHM I1OCIEJI0BATEIBbHOCTH, €CJIM BBIIMCAaHBl MEPBbIE HECKOJIBKO €€
YJIECHOB;

® pacno3HaBaTh ApUPMETHUUYECKYIO U TEOMETPUUECKYIO IPOrPECCUH MTPH Pa3HbIX crloco0ax 3aJaHMs;

® permiaTth 33/1a4M ¢ MCIOJIB30BaHUEM (OpMyII N-TO YieHa apu(METHIECKOW U TEOMETPUUECKON MPOTPecCHid, CyMMBI
HEPBBIX N YJICHOB;

® 1300pa)kaTh WICHBI MTOCJIE0BATEIFHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH (OrpaHHUUYEHHO);

® paccMaTpuBaTh NPUMEPHl MPOLECCOB M SBICHUH M3 peaJbHOW JKHU3HM, WUIIOCTPUPYIOIIME HW3MEHEHHE B
apupMeTHUECKON NPOTrPECCUH, B TEOMETPUUYECKOM MPOTrPECCUH;

® pelaTh 3a7a4l, CBA3AHHBIE C YUCIOBBIMU IIOCIEN0BATEIBLHOCTAMH, B TOM YHCIIE 33a4U U3 PEAIbHOU KU3HU;

® pelaTh 3aJauyd Ha CJIOXKHBIE IPOLIEHThI, B TOM 4YHUCJIE 3aJaud W3 pEaJbHON MNPaKTUKU (C HMCHOJIb30BAaHUEM

KaJIbKYJIATOPA);
® 3HAKOMHUTBCS C UCTOPHEH pa3BUTHUSI MATEMATHUKH.
[ToBTOpeHue, ® OIepupOBaTh NOHATUSAMU: MHOKECTBO, TOJAMHOXECTBO, OTIEpAIUN HAJl MHOKECTBAMU;
00o0011eHueE, ®  CIIONB30BaTh TpaUuecKoe MPEICTaBICHUE MHOXKECTB ISl ONMCAHUS pEealbHBIX MPOLECCOB U SBICHHUH, MpHU
CHUCTeMaTH3aIHs pElIeHNH 3aJ1a4 U3 IPYTUX y4eOHBIX IPEIMETOB;
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3HAHUN.

AKTyaJIM3UPOBATh TCPMUHOJOTUIO U OCHOBHBIC ﬂeﬁCTBHH, CBA3aHHBIC C YHUCJIaMH: HAaTypaJbHOEC YHCJIO, ITPOCTOC U
COCTaBHOE 4HCIa, JCIUMOCTh HATYypaJbHBIX YHCEN, NPU3HAKK JCIUMOCTH, IIeJI0€ YHUCIO, MOAYJIbh YHCIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOU, CTAaHIAPTHBIN BUJI YKClia, apuPMeTHUeCKU KBaIpaTHbII KOPEHB;

BBITMIOJIHATh JEHCTBUS, CPABHUBATh M YIOPSIOYMBATH YHCIA, MPEACTABIATh YHMCIAa HA KOOPAWHATHOW TPSIMOH,
OKPYTJISITh YHCIIA;

BBIIIOJIHATH IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN;

peraTh TEKCTOBBIC 3a7a4H apu(PMETHUESCKIM CIIOCOOOM;

perarh MpakTUYeCKHe 3a/Jaud, COJEpKaIlhe MPOIEHTHI, JOIH, YacTH, BBIPAXKAIONIUE 3aBUCUMOCTH: CKOPOCTh—
BpPEMS—pPaCCTOSIHHE, IIEHA —KOJINYECTBO — CTOMMOCTbB, 00bEM PabOTHI — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/IA;
pa3bupaTh peanbHbIE JKU3HEHHbIE CUTYallMH, (OpPMYIMPOBAaTH MX Ha S3bIKE€ MATEeMAaTUKH, HAXOIUTh pPELICHHE,
NPUMEHSS] MATEMAaTHYECKHI anmapar, UHTePIPETHPOBATh PE3YIIbTaT.

OTIEpUPOBATh MOHATHIMH: CTETEHb C IIEJBIM TOKa3zaTeiaeM, apu(MeTHYecKuil KBaJIpaTHBI KOpPEHb, MHOTOUJIEH,
anreOpandeckas Jpo0b, TOKIECTBO;

BBIMIOJHATh  OCHOBHBIE  JEHCTBUS:  BBIMOJHATH pacu€Thl 1Mo  ¢opMmynaMm, MpeoOpa3oBbIBaTh  IIETbIE,
I[pO6HO-paIII/IOHaJ'II>HBIe BI)Ipa)KeHI/ISI n BI)Ipa)KeHI/Ifl C KOprIMI/I, peaJ’II/ISOBBIBaTB paSJ'IO}KCHI/IC MHOTOYJICHA Ha
MHO>KUTENH, B TOM YHCIIE C HCTIOIh30BaHHEM (POPMYIT pa3HOCTH KBaAPAaTOB U KBaipaTa CyMMbI U Pa3HOCTH;
HaAXOIWUTh )IOHYCTI/IMI)IC 3HAYCHUA HepeMeHHBIX JUUISL JIpO6HO-paHI/IOHaHBHBIX BBIpa)KeHI/Iﬁ, KOpHeﬁ.

ONEpHUPOBATH IMIOHATHUAMU: YPABHCHUC, KOPCHb YPaBHCHHS, CTCIICHDb YPABHCHUA, JIMHEMHOE HCPaBCHCTBO, KBAIPATHOC
HCPaBCHCTBO, CUCTCMaA ypaBHCHI/Iﬁ, CHUCTCMAa HCPABCHCTB, PAaBHOCHJILHBIC Hp606p330BaHI/IH;

AKTYyaJIM3UPOBATh OCHOBHBIC METO/IbI PCIHICHUSA ypaBHeHHﬁ, HCPaBCHCTB U UX CUCTEM;

peliaTh TCKCTOBBIC 3a1a4N aJIFeraI/I‘-IeCKI/IM CIIOCOOOM.

OTIEpPHPOBATH TOHATUAMU: (QYHKIUSA, TpaduKk QGYHKIUH, HYIH (QYHKIHHA, MPOMEXYTKH 3HAKOMOCTOSHCTBA,
NPOMEXXYTKH BO3pacTaHHs, yObIBaHUS, HAaHOOJbIIICe U HAMMEHBIIIEe 3HaYeHUs (PyHKINH;

aHAJIM3UPOBATh, CPABHUBATH, OMMCHIBATH CBOWCTBA (PYHKIIHIA, CTPOUTH UX TPa(HKH;

OTIEpUPOBATh TOHATUSMH: MpPsSMasi MPOMOPIHUOHAIBHOCTh, OOpaTHAas MPOMOPIMOHAIBHOCTD, JHHEHHAS (YHKITHS,
KBaJpaTudHas GyHKIMs, mapaboia, rumnepoona;

UCTIONI30BaTh TpauKy A ONpeeNIeHns] CBOMCTB, MPOLIECCOB M 3aBUCUMOCTEH, JJISl PEHICHUs 3a/1ad U3 JPYrux
y4eOHBIX TPEAMETOB U PEaTbHOM KU3HM,

MOJIEIUPOBATh C MOMOILBIO TPaMKOB peabHbIE MPOLECCH U SIBICHHUS;

BBIpaKaTh (POPMyIIaMu 3aBUCIMOCTH MEX/y BETMYHMHAMHU.

TEMATHYECKOE INTAHUPOBAHHUE
AJITEBPA 7 KJIACC
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KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/nn P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsl
1 Hucna v BeluMcIeHNs. PallMOHaIbHBIE o5 1 bu6mmoreka [JOK
qyucia https://m.edso0.ru/7f415b90
bub6mmoreka [IOK
2 AJIrCOPaHHICCKHE BLIPHKCHIA 27 L https://m.edso0.ru/7f415b90
but6mmoreka [JOK
3 YPaBHCHNUA 1 HEPABCHCTBA 20 L https://m.edso0.ru/7f415b90
Bbu6moreka [JOK
4 K . @ 24 1
OOpAMHATH 1 rpadukn. DyHicin https://m.edso0.ru/7f415b90
bubmuorexa [JOK
> TosToperye u 0dodmerHe 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
AJITEBPA 8 KUIIACC
KoanuectBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM nngposbie
Ne n/mm P Konrpoubnsbie | IlpakTnyeckue (tubp )
NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 q .K 1
ucia 1 BeruuciaeHus. KBaapataeie KOpHH 5 https://m.edsoo.ru/7f417af8
9 Uucna u BeruucieHusi. CTeneHsb ¢ LelbiM 7 bubnuorexa [JOK

II0Ka3aTCJICM

https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkue BhIPAXKCHUS. 5 1 bu6nmoreka [IOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIPaKEHHUS. 15 1 bu6mmoreka [IOK
AnreGpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 15 1 bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubmmorexa [LIOK
6 . 13
YpaBHECHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIH. OCHOBHEIC MOHATHA 5 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 Dymxpm. HucioBLe GymimMn d https://m.edsoo.ru/7f417af8
bub6mmoreka [IOK
10 losropenne i 060bmerme 6 L https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 ) 0
AJITEBPA 9 KUIIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/mn P Konrpoubnsie | IlpakTnyeckue (tbp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
1 Yucna u BelunciieHus. JleiCTBUTEIBHBIE 9 bubmuorexa [JOK
quciIa https://m.edso0.ru/7f419d08

54



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

5 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHS C 14 bu6nmoreka [IOK
OJHON EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBbI 14 bubmuotexa [JOK
yYpaBHEHUH https://m.edso0.ru/7f419d08
but6mmoreka [IOK
4 VYpaBHeHus v HepaBeHCTBaA. HepaBeHcTBa 16 https://m.edsoo.ru/7£419d08
bu6moreka [IOK
> Dy 16 https://m.edso0.ru/7f419d08
but6mmoreka [IOK
6 YucaoBbIE MTOCIEI0BATEIBHOCTU 15 https://m.edso0.ru/7f419d08
7 [ToBTOpenwue, 06001IeHNE, CHCTEeMAaTH3alIs 18 but6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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PABOYASA IMPOI'PAMMA 1O YYEBHOMY KYPCY
«T'EOMETPUSA»

Conep:xkanue yuyeOHoro kypca «I'eomerpusp»

7 kiace

HauanbHnbie nonsatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yros. Buabl
yriioB. BeprukaneHble U cMEXHbIE YIribl. buccekrpuca yrna. IlapamnensHocTs U
NEPIEHANKYJIAPHOCTD MPSMBIX.

OCHOBHBIE TIOCTPOEHUSI C TMOMOILIBK UUPKYJIS U JIMHEHKH. TpeyrojabHUK.
Bricora, Menuana, OuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE U  pPAaBHOCTOPOHHUU TpeyronbHUKA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TpU3HAKH PaBHOOCAPEHHOrO TpeyroibHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoliCcTBa ¥ NPU3HAKY NapaJUIENIbHBIX NpsIMbIX. CyMMa YriioB TPEYTOJIbHUKA.
Bremnue yriel TpeyrojibHUKa.

[IpsMoyronpHblid  TpeyronbHUK. CBOHCTBO MEAWAHBl NPSIMOYTOJIBHOTO
TpPEYroJIbHUKA, IPOBENEHHOM K TUNIOTEHY3€E. [[pu3Haky paBeHCTBa NPSIMOYT OJIBHBIX
TPEYTrONbHUKOB. [IpAMOYTOIBHEIH TpeyronbHuK ¢ yriom 30°,

HepaBeHcTBa B T€OMETpHM: HEPABEHCTBO TPEYIOJbBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OOJIbIIeM yIiie U 0OoJbIIel CTOPOHE TPEYTOJIbHUKA.

OKpyYX HOCTb U KpYT, XOp/la U THAMETP, UX CBOKCTBA.

8 kinace

IleprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTto TOueK. buccekrtpuca yrina U CepeIMHHBIN
NEPNEHIUKYJIIAP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUEK.

Jlomanas, mHoroyrombHuk. YerslpéxyronpHuku. Ilapamnemorpamm, ero
NpU3HAKK U CBOMCTBA. YacTHble ciyyau MapaiesorpaMMoB (IIPsIMOYTOJIbHUK,
poMO, KBaJpaT), UX NpU3HAKU U CBOMCTBA. Tpamenusi, paBHOOOKas Tpanenusi, eé
CBOWCTBA U Npu3HaKu. [IpsmoyronpHas Tpaneuus.

Merop ynBoenus Mmeauansl. L{eHTpanbHass cuMMETpus.

Teopema @aneca u TeopemMa 0O NMPONOPLUUOHANBHBIX OTpe3Kax. LleHTp macc
TPEYTOJIbHUKA.

CpoiicTBa momazel reomerpuueckux ¢Guryp. PopmMynsl sl IUIOMAAH
TpEeyrojibHUKA, TapajuiesiorpaMMa, pomoba u Tpaneruu. OTHOIIEHWE TUIOMaaeH
o100HBIX (UTYP.

Brruncnenue monanen TpeyroJibHUKOB U MHOTOYTOJIbHHKOB HA KJIETYaTOU
Oymare.

Teopema I[ludaropa. Ilpumenenne teopembl Iludaropa npu pemenun
MPaKTUYECKUX 33/1a4.

[Ipeobpazoanue nmoaoous. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

[Tomobue TtpeyronbHUKOB, Kodhdumment moaodus. IlpusHaku momoOus
TpeyroibHUKOB CpenHsas NuHUS TpeyroibHuka. [Ipumenenue mnomodus mnpu
pEelIEHNN NTPAKTUYECKNX 3a4a4.



9 kiacc

CHHYC, KOCHHYC, TaHF€HC OCTPOr0 YIJla HPSIMOYI'OJBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yrios B30°,45° n60°.

B3anmHoOe pacnionoxeHne OKpyKHOCTH U psiMou. KacarenbHas 1 cexyias K
OKpyKkHOCTH. OKpYKHOCTb, BIMCaHHas B Yrojl. BnucaHHas ¥ ONMCaHHAs
OKPY’KHOCTH TPEYTOJIbHUKA.

BrnucaHHble M LEHTpalbHBIE YIJIBI, YTOJ MEXKIY KacaTelIbHOM U XOpJIOH.
Yrael  Mexay ~XopAamMM M CEeKyIIMMHU. BrnucaHHble H = ONKMCAHHBIC
YeThIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue NIByX OKpykHocren. Kacanue
okpyxHocTeil. OOl1ue KacaTeabHble K ABYM OKPY>KHOCTSIM.

Teopema O mNpou3BEAEHUH OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUHU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOM.

Bektop, anmHa  (MOIyNnb)  BEKTOpA, COHANPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAMNPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OllepallMy Haj BekTopamu. CpenHss nuHUS Tpaneuuu. PaznmokeHue
BEKTOpA 10 IBYM HEKOJJIMHEAPHBIM BeKTOpaM. KoopauHaTel BeKTopa.

JlekapTOBbI KOOPJAMHATHI Ha IJIOCKOCTH. Y PaBHEHHUSI MPSIMON U OKPYKHOCTHU
B KOOpPAMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPSAMBIX. METOJ KOOPAUHAT U €T0
IPUMEHEHHE.

10 kanacc

Cunyc, KocuHyc, TaHrenc yraoB or O go  180°.OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOpMYIIBI TPUBEICHMUS.

Pemienue TtpeyronbHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Penrenne npakTryeckux 3a1ad ¢ UCNOJIBb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

CkansipHO€ MPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHUS JIUH U
YTJIOB.

IIpaBunbHble MHOrOyrojdpHuku. JlimHa oOkpyxHoctH. [pagycHas wu
paguaHHas Mepa yria, BbIUMCIEHUE IJIMH Oyl OKpykHocTeu. Ilimomans xpyra,
CEKTOpa, CErMeHTa.

JIBUKEHUS! TUIOCKOCTH U BHYTPEHHUE CUMMETpPUU GUTYp (dJIEMEHTapHBIE
npeactasienus). [TapannensHeiii nepenoc. [ToBoporT.

Ilianupyembie mnpeaMeTHbIE Pe3yJbTAThl OCBOCHHUS Y4YeOHOro Kypca
«I'eomeTpus»
7 kyacce
° Pacnio3naBaTh M3ydeHHBIE F€OMETPUYECKUE (DUTYPBI, OMPENeIiaTh UX
B3aMMHOE DPACIOJOXKEHHE, U300pakaTh Te€OMETpPUYECKHUE (UTYPHI;, BBIMOIHATH
YEPTEXKHU MO YCIOBUIO 3a]1a4H;

° MU3MEPSTH JTUHEHUHBIE U YTIIOBBIEC BEINYNHBIL;
° pelaTh 3a71a4y Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB;
° JeNaTh rpyOyl0 OLEHKY JIMHEWHBIX U YIVIOBBIX BEJIMYUH MPEIMETOB B

peaNIbHON KHU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB; Pa3IMUaTh pPa3MEpPhl ITUX
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00BEKTOB 110 MOopsAAKY BCIIMYNHEI,

° CTPOUTBH YEPTEKU K TEOMETPUUECKUM 3a7a4am;

° II0JIb30BAThCS IPU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh
NPU3HAKHU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB IPH PEIICHUH 33/1a4;

° IIPOBOJMUTHL  JIOTMYECKHE  PACCYXKACHUA C  HMCIOJIb30BAHUEM
TEOMETPUUECKUX TEOPEM;

° IIOJIB30BaThCS IIPU3HAKAMHU paBeHCTBA IPSAMOYTOJIBHBIX

TPEYrOJIbHUKOB,  CBOMCTBOM  MEIMAaHbl, IPOBEAEHHON K  THIIOTCHY3€
IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUUECKHX 3aaY;

° OTIPEIENSTh NMAPAIIEIHHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPHIE
o0pasyeTr ¢ HUMU CeKyIas;

° peniath 3a7a4u Ha KJieT4yaToi Oymare;

° NPOBOJNUTh BBIUYMCIICHUS ¥ HAXOJIUTh 4YHCIOBbIE M OYKBCHHBIC

3HAQUEHHS YTJIOB B TE€OMETPUUYECKUX 3aJadax C HUCIOJIb30BAHMEM CYMMBI YTJIOB
TPEYroJbHUKOB, CBOWCTB yIJIOB, OOpPa30BaHHBIX TMPU TIEPECEUCHUH JBYX
NapayIeIbHbIX MPAMBIX CEKYILEH;

° pelaTh NTPakKTUYECKUE 3aJa4M Ha HAXOKICHUE YTJIOB;

° dbopMynHpOBaTh OMpEAeNieHus OKPYKHOCTH W Kpyra, XOpIbl H
JIAAMETPa OKPYKHOCTH, MOJIb30BAaThCS MX CBOWCTBAMM; YMETh MPUMEHSATH 3TH
CBOWCTBA MPU PEIICHUU 3314,

] ITIOJIB30BaATHCA HpOCTeﬁHIHMH IrCOMCTPUUCCKUMU HCEPABCHCTBAMMU,
IIOHUMATb UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI,
o IMPOBOAUTE OCHOBHBIC TCOMCTPHYCCKHC IIOCTPOCHHA C IIOMOIIBIO

LIUPKYJISA U JTUHEHUKU.

8 kinace

° OnpenensTe nNapaJieIbHOCTh MPSIMBIX C  TOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOUEK APYTrOU MPSMOM;

° BJIAJIETh TOHATUEM F'€OMETPUYECKOTO MECTA TOYEK;

° YMETh OMPEEATh OMCCEKTPUCY yTJIa U CEPETUHHBIN MEePIEHAUKYIIAP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK;

° pacno3HaBaTh OCHOBHBIE BHUJbl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIB30BAThCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKHUX 3a]1a4;

° MIPUMEHATh CBOWCTBA TOYKM IIEPECEUCHUS MEAWAH TPEYrOJbHUKA
(eHTpa mMacc) B pelIeHUH 3aay;

° BJIAJICTh TOHSATHEM CPEAHEW JIMHUW TPEYroJibHUKA, NMPUMEHSTH €€
CBOWCTBO IPH PEIICHUN F'€OMETPUUECKUX 3a/1a4;

° N0JI30BaThCsl TeopeMor dayeca U TEOPEMOUN O MPONOPLUOHAIBHBIX
OTpE3Kax, MPUMEHSATh UX ISl PEIIEHUS NPAKTUYECKUX 3314,

° OPUMEHSATh TPHU3HAKK  MOJ00US TPEYrOJIbHUKOB B PEIICHUHU
FeOMETPUUYECKHX 3a]1a4;

° NoJIb30BaThCsl TeopemMoit [Iudaropa asa pemeHnss reOMETPUIECKUX U
NPaKTUYECKUX 3a]1a4;

° CTPOMTh MATEMATHUYECKYKD MOJEIb B IMPAKTUYECKHUX 3a/Jaydax,

CaMOCTOATCIBHO ACJIAaTh qepTéx( N HAXOIUTb COOTBCTCTBYIOIIHC TJIMHBI;
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° BBIYUCIIATh (Pa3IUYHBIMU CHOCOOAMM) IUIONIAJb TPEYroJIbHUKA U
TUTOIIAI MHOTOYTOJIBHBIX (PUTYD (TTONIB3YSICh, T/Ie HEOOXOIUMO, KABKYIISTOPOM);

° BJaJeTh MOHATUSMH NpeoOpa3oBaHUsl MOA00HS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAOOHBIX PUTYD;

° NOJIb30BaThCSl CBOMCTBAMHU MOJ00MS MPOU3BOJIBHBIX (UTYp, YMETh
BBIYUCIISATD JUIMHBI U HAXOAUTh YIJIbl Y MOAOOHBIX QUryp;

° NPUMEHATH CBOIMCTBA MOA00MS B MPAKTUYECKUX 3a/1a4ax;

° YMETb MPUBOJIUTH PUMEPHI OJTOOHBIX (DUTYP B OKPYIKAIOLIEM MUPE;

° IPUMEHSATH NOJYyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax;

° NPUMEHATh IIOJYYEHHBIE 3HAHHWS Ha IPaKTUKE — CTPOUTh

MaTeMaTUYECKHE MOJEIM JJIs 33aJa4 peajbHOM KWU3HU U TIPOBOAUTH
COOTBETCTBYIOIIME BHIYMCICHUS C TPUMEHEHUEM ITOI00MS.

9 kJjacc
o Bnagers nonsTHsAMH CHHyCa, KOCMHYCa M TaHIE€HCa OCTPOro yriia
HpSIMOYFOJ'IBHOFO TpGerJ'IBHI/IKa; IIOJIB30BATHECA 3THUMHU INOHATUAMU IJIA peH_IeHI/ISI
HpaKTI/I‘IeCKI/IX 3aaad,

® MOJIL30BATbCA OCHOBHBIM TPHUTIOHOMCTPHYCCKHM TOXIACCTBOM JIA
HaXO0XICHUA COOTHOIICHUM MCIKAY TPUT'OHOMCTPUICCKUMU BCIIMUMHAMMU,
® BIaACTb IIOHATHUCM KacaTreJbHON K OKPY)XHOCTH, IIOJIb30BATHCA

TEOPEMO O IePIEHIUKYJIIPHOCTH KacaTeIbHON U pajinyca, TPOBEAEHHOTO K TOUKE
KacaHus;

° MOJIb30BAaThCSl TEOPEMaMU O TPOU3BEIEHUU OTPE3KOB XOpA, O
MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM;
° BJIAJICTh MOHATUSMHU BIIMCAHHOT'O U IIEHTPAJIBLHOTO YIJIa, UCIIOJIb30BaTh

TEOPEMBbI O BIIMCAHHBIX YIJIaX, yIiax MEXIY XopAaMu (CEKYIIUMU) U YIJIe MEXKITY
KacaTeJIbHOU U XOpJIOW MPH PELUIEHUH T€OMETPUUECKUX 3314,

° BJIAJIETh TOHATHUEM OIKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
YMETh HAaXOAUTh €€ LIEHTP;
° MOJIb30BaThCs (PaKTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA

NepeceKaloTcss B OJHOM TOYKE, U O TOM, YTO CEpEAMHHBbIC MEPHEHAMKYIAPHI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OAHON TOUKE;

° BIIAJICTh IIOHATHUEM OIIMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATH
CBONCTBA ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPY PELICHUH 3a/a4;
° IIOJIb30BATbCSl  BEKTOPAaMM, IIOHMMAaTb MX TEOMETPUYECKHA U

(u3MYECKUIl CMBICH, MPUMEHATh UX B PEIICHUU T'€OMETPUYECKUX U (PU3HUECKUX
3az1ay;

° BJI4JICTh IIOHATUEM CPEIHEHN JTUHUU TPANlCLUU, IPUMEHATH €€ CBONCTBO
IIPU PELICHUU TEOMETPUUECKUX 3a/1a4;
° IIPUMEHATh  IIOJy4CHHBIE 3HAHUA Ha [PAKTUKE — CTPOUTH

MaTeMaTH4YeCKUe MOJCIM ISl  3ajJad  pealbHOM JKM3HU U TMPOBOJAUTH
COOTBETCTBYIOIIHNE BHIYUCIICHUS C TPUMEHEHUEM TIOJI00WS M TPUTOHOMETPUICCKUX
byHKIUN (TIOTB3YACH, TJ€ HEOOX0UMO, KATbKYJISITOPOM).
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10 kjaacc
° 3HaTh TPUTOHOMETPHUUYECKHUE (PYHKITUM OCTPHIX YIIJIOB, HAXOAUTH C UX
MOMOIIBIO Pa3JIMUYHBIC 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJIbHUKA («perieHne
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY);

° HaxXo[uTh (C TOMOIIBIO KAJIBKYJIATOpPA) JJIMHBI W YIJIBL A
HETaOIUYHBIX 3HAUYCHHIA;
° UCIIOJIb30BaTh TEOPEMbl CHUHYCOB W KOCHUHYCOB JUJISI HaXOXJICHUS

Pa3IUYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIlIEHHUE TPEYTOJILHUKOBY), TPUMEHSTH X
IIPU PEIICHUU TEOMETPUUECKUX 3a]1ay;

° IPUMEHATh CKAJISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS
JUTUH U yTJIOB;

° MOJIb30BAThCSI METOJIOM KOOPJIMHAT Ha IJIOCKOCTHU, NIPUMEHATH €ro B
pEUIEHNN F€OMETPUYECKHUX U NMPAKTUUYECKHX 3a/adY;

° BIIQJICTh  TMOHSTUAMHU  TMPABWIBHOTO  MHOTOYTOJbHHKA, JJIMHBI
OKPY>KHOCTH, JUIMHBI AYTY OKPYKHOCTU U PAJIUAHHON MEPBHI YIJia, YMETh BEIYUCIISITh
IJIOMIAb Kpyra U €ro 4yacted MpPUMEHSTh MOJYyYCHHBbIE YMEHHUSI B MPAKTUYECKUX
3a/ayax;

° HaXOMuTh OCU (WJIM UEHTPbl) CHUMMETpUU QUIYp, TPUMEHSTh
JBIKEHUS TUIOCKOCTHU B MPOCTEUIITUX CIyYasx;
° NPUMEHSTh TMOJY4YEHHbIE 3HAHMUS HA TMPAKTUKE — CTPOUTH

MaTeMaTUYECKWe MOJAEIM JJIs  3aJady pEeabHOM KU3HM U TIPOBOAUTH
COOTBETCTBYIOIIIME BHIYMCICHUS C MPUMEHEHUEM TPUTOHOMETPHUYECKUX (DYHKIUI
(MOMB3YSICh, T/I€ HEOOXOAMMO, KATbKYJISATOPOM).

CrnennaJjibHble MpeMeTHbIE Pe3yJibTAThI:

° BJaJICHUE 3PUTEIbHO-OCS3aTENIbHBIM CIIOCOOOM O0CIIeJOBaHUS U
BOCHPHSITHS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OETBIX ) pelnbeHBIX U300paKeHU I
OpEeIMETOB, KOHTYPHBIX H300paKEHUN T€OMETPpUIYECKUX (GUTYp | T.II.

° YMEHHUE BBIIOJHATH NPU IOMOUIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE TOCTPOEHUS, OCTpOeHUE rpaKoB PYHKIUHN, AUArpaMM U T.I1.

° YMEHHE YuTaTh LBETHbIE (MM KOHTPACTHBIE, UEPHO-OEeIbIe)
penbedHbie rpaduKu dJIeMEHTApHBIX (YHKIMNA HA KOOPJIAUHATHOMN MIIOCKOCTH.

° BJaJieHWE TpaBUJIaMH 3alUCH  MaTreMaTHueckux GopMyl U
CIELIMATIBHBIX 3HAKOB.

° BJIaJICHUE MPUEMaMH NPe00pa30BAHMS MATEMATUUYECKUX BBIPAKEHU.

60



TemaTuyeckoe IIaHUPOBaHMe MO y4eOHOMY Kypcy «I'eomeTpusp»

7 kiaace

Ha3Banue
pa3zaeJia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHbIE BHIBI JIeSITEJILHOCTH oﬁyqaloumxcn

HayvanrpHbIE
reOMETPUUYECKHUE
CBEJICHUS.

(opMyIHpPOBAaTH OCHOBHBIE MTOHATHUS U OIPEICIICHHS;

pacno3HaBaTh, H300pakaTh U 0003HAYaTh U3YYEHHbIE FEOMETPUYECKHE QUTYPBI, ONIPEENIATh UX B3AaUMHOE
pacIonoKeHue,

BBITOJIHATB YEPTEXK T10 YCIOBUIO 3aa4H;

MPOBOJUTH MPOCTEUIIINE IOCTPOCHHUS C TOMOILBIO TUHEWKY;

U3MEPSTh JTUHEHHBIE U YIIIOBbIE BEJIMYMHBI TEOMETPUYECKUX U MPAKTUUECKUX OOBEKTOB C MOMOILBIO U3MEPUTEIIBHBIX
MHCTPYMEHTOB (JIMHEWKa, MaciuTaOHas IMHEWKa, pyJeTKa, TPAHCIIOPTHP, YSPTEKHBIA YTrOJIBHHUK);
OIIpENIeNIATh «Ha I71a3» pa3Mephbl pealbHbIX 00BbEKTOB, IPOBOIUTH IPYOYIO OLIEHKY UX Pa3MEpOB;

peaTh 3aJa4yd Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB;

pelaTh 3a/1a4M Ha B3aMHOE PaclioyIo’KeHHe FreOMeTpUIecKux Guryp;

MIPOBOAMTD KJIACCU(UKALIMIO YTJIOB, BBIYMCIIATH JIMHEWHBIE U YTJIOBBIE BEJIMYUHBI, IPOBOIUTH HEOOXOJUMbBIE
JIOKa3aTeNbHBIE PACCYXKICHHUS,

3HAKOMUTBCS C HCTOPUEN pa3BUTHUSI TEOMETPHUMU.

TpeyroapHUKH.

pacrno3HaBaTh Ha FOTOBBIX YEPTEKaxX TPEYrOJbHUKH, APl PaBHBIX TPEYTOJbHUKOB (C YKa3aHUEM IPU3HAKOB);
BBITOJIHATH KPATKYIO 3alMCh U YEPTEXK MO0 YCIOBHIO 3a1a4u;

BBIBOJIUTH CJIEJICTBUS (PAaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;

(bopMyIMpOBaTh OIPEEIEHUS: OCTPOYTOJIBHOTO, TYHOYTOJILHOTO, IPSIMOYTOJIBHOTO, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPUCHI, BHICOTHI, MEMaHbl TPEYTrOJIbHUKA; CEPEAMHHOIO NEPIEHINKYISIpa
OTpe3Ka; IepUMeTpa TPEyroJIbHUKA;

U3y4aTh aITOPUTM MOCTPOEHUS MeANaHbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA;

(dbopMynupoBaTh CBONCTBA U MPU3HAKU PaBHOOEAPEHHOIO TPEYTOJIbHUKA;

aHAJIM3MPOBATh PUCYHKH M PELIATh 3aJa4X 110 TOTOBBIM YEpTEXkKaM;

IIPUMEHATH U3yYEHHYIO TEPMUHOJIOIMIO U CUMBOJIMKY IIPH 3aIIUCU PELLICHU;

CTPOMUTb YEPTEXKH, PEIIATH 33Ja4H C TOMOLIbIO HAX0XKIEHUS PABHBIX TPEYrOJbHUKOB;

pacro3HaBaTh Ha YepTexax v N300pakaTh OKPY>KHOCTb U €€ SJIEMEHTHI,

pelaTe OCHOBHBIE 3a/1a4M Ha IIOCTPOCHME: YIId, PABHOT'O JAHHOMY; CEPEIUHHOTO NEPIEHINKYIIApa JAHHOTO OTPE3Ka;
NPSMOH, TPOXOAAIICH Yepe3 JaHHYIO TOUKY U MEePISHIUKYISPHON TaHHON MPSAMOIA; OMCCEKTPHUCHI JaHHOTO YTJIa;
HCIOJIb30BaTh U(POBBIE PECYPCHI 11 UCCIEA0BAaHMS CBOMCTB U3yyaeMbIX QUryp;
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3HAKOMUTBCS C HCTOPHUEN pa3BUTHUS T€OMETPUHU.

[TapannensHbie
MIpPsIMBIE.

(hopMyIUpOBaTh OTPEIEICHHUE MAPATUICIBLHBIX MPSMBIX, TPUBOAUTH MPAKTUIECKUE TIPUMEPHI MAPATUICIbHBIX PSIMBIX;
M3y4yaTh CBOMCTBA yIJIOB, 00pa30BaHHBIX MPHU MEPECCUCHUH NapATIICTBHBIX MPSIMBIX CEKYIIICH;

OOBSICHATB, UTO TAKOE CJIC/ICTBUE;

MPUMEHSTh MPU JI0KA3aTEIBCTBE METOJT OT TPOTUBHOTO;

M3y4aTh MPUHIIAI KOHCTPYUPOBAHUSI OOPATHBIX YTBEPIKICHHIA,

MIPOBOJIUTH JTOKA3aTEIHCTBA MAPAIICITPHOCTH JBYX MPSMBIX C IIOMOIIIBIO YTII0B, 00Pa30BaHHBIX MPHU MEPECECUCHUH ITUX
MPSAMBIX TPETHEN IIPSIMOI;

AHAJIM3UPOBATh PUCYHKH U pelIaTh 3a1a4M MO TOTOBBIM YEPTEkKaM;

BBITIOJIHSATH MIOCTPOCHUS TAPAJIIEIBHBIX TPSIMBIX;

MPUMEHSTh U3YYEHHYIO TEPMHHOJIOTHIO M CUMBOJIMKY MPH 3aMKUCU PEIICHUN;

pemaTh 3aJja4u Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUS, UCIIOJIb3YS N3yUEHHbIC MOHSTHS;

3HAKOMUTBLCS C UICTOPHUEH Pa3BUTHSI TEOMETPHHU.

CooTHOIICHUS
MEXKIY
CTOpPOHAMH U
yrilaMu
TPEYrOJIbHUKA.

BBIYUCIISITH CYMMY YIJIOB TPEYIOJIbHUKA;
HaXOJUThb YUCIIOBbIE U OYKBEHHbBIE 3HAUEHUSI YIJIOB B TEOMETPUUYECKUX 3a/ladaX ¢ UCIIOJIb30BAHUEM TEOPEM O CYMME
YIJIOB TPEYTOJIbHUKA;

aHAJTU3UPOBATh TPEYTOJBHUKH C PA3HBIMH JaHHBIMH, IPOBOAUTH HAOIIOACHNUS, 1ENIaTh BEIBOIBL;

(hopMyIHMpoOBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX MPSMOYTOJIBHOTO TPEYrOJIbHUKA;

pacno3HaBaTh Ha FOTOBBIX YEPTEKaX Mapbl PABHBIX MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB (C YKa3aHUEM IIPU3HAKOB);
CTPOUTH YEPTEKHU, PEIIATh 3a1a41 C TOMOILBIO HAXO0XKAECHHUS PABHBIX IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

MIPUMEHSTHh CBOMCTBO MEIUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA IIPH PELICHUH 3a/1a4;

3HAKOMUTBCS C UCTOPHEN pa3BUTHUS TEOMETPUMU.

[ToBTOpEHUE.
O06o01eHHE
3HaHUHU U
ymeHuH. (4 yaca)

pemaTh 3a/1a4i Ha MOBTOPEHHE, WITIOCTPUPYIOIINE CBA3H MEKAY PA3IMYHBIMU YacTSIMH Kypca.

8 kiace
Ha3zBanue
pa3jena OcHOBHbBIE BU/IbI IESITEIbHOCTH 00Y4YaIOIINXCS
(TeMbl)
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Kypca

(umncJio
4acoB)
CooTtHoleHus ® pAacCro3HaBaTh U U300paKaTh Ha PUCYHKE NEPHEHAUKYIISP U HAKJIIOHHYIO, POBEJICHHBIE U3 TOUKH K MIPSIMOii;
MEXIY CpaBHHUBATh UX JJIUHBL;
CTOpOHAMU U e (GOopMYIMPOBATH OMPEACICHUS PACCTOSHUSA OT TOYKH JI0 TIPSIMOM M PACCTOSHUS MEXKIY MapajlieIbHBIMU MPSIMBIMH,
yriamu WUTIOCTPUPOBATH 3TU TOHATHUS;
TpEeyroJbHUKa ® pellaTh 33/1a4M Ha BHIYMCIICHHE U JJOKA3aTeJIbCTBO, CBSI3aHHBIE C COOTHOIICHUSIMU MEX1y CTOPOHAMU U yTIJIaMHu
(okoHYaHUE). TPEYroJbHUKA, PACCTOSTHUEM MEXIY MapajlieIbHbIMU MPSIMBIMH, PACCTOSIHUE OT TOYKHU J0 MPSIMOIA;
® MOJICJIMPOBATh YCIOBHUE 3aJ1a4 C TIOMOIIBIO YEPTEKA WU PUCYHKA, IPOBOJST JIOMOJIHUTEILHBIE TTOCTPOCHUS B XO/I€
peuieHus;
® OmpeessITh OUCCEKTPUCY YIila U CEPEAMHHBINA MEPIECHAUKYISIP K OTPE3KY KaK TEOMETPUUECKHE MECTa TOUECK;
® pellaTh OCHOBHBIE 3aJa4M HA IOCTPOCHUE TPEYTOJIbHUKOB IO Pa3IMYHbBIM 3JIEMEHTaM;
® 3HAKOMHTHCS C UICTOPUEH Pa3BUTHSI T€OMETPHH.
UeTblpexyroibH | ® H300pa’kaTh M paCIO3HABATh HA YEPTEkKaX YCTHIPEXYTOIBLHUKN Pa3HBIX BUJIOB U MX JJIEMCHTHI,
UKH. e (QopmynMpoBaTh ONpeAENeHUs: MapaiiesorpaMma, IpsIMOyroJbHUKa, poMOa, KBapaTa, Tpaneliu, paBHOOOKOMA
Tpamnenuu, TpsiMOyroJIbHON Tparneiuy;
® J10Ka3bIBaTh M MCIIOJIB30BATh MIPH PEIICHUHU 3a]1a4 MPU3HAKY U CBOMCTBA: MapaliieiorpaMmma, mpsMoyroibHUKa, pomMoa,
KBaJpara, Tpaneuu, paBHOOOKON Tpaneuu, NPsMOYTrOJIbHOM Tpaneuu;
® TPOBOJUTH MOCTPOECHUS C MOMOIIBIO UPKYJIS U JIMHEHKH C UCTIONB30BAaHUE TEOPEMBI daneca;
® TIPUMEHSTH METO/I YABOCHHS MEAUAHBI TPEYTOJIbHUKA TP PEIICHUH 3a/1a4;
® MPUBOJUTH IPUMEPHI (HUTYP, 00JIATAIONINX OCEBOW U IIEHTPATbHON CUMMETPHUEH, a TAaKXKe MPUMEPHI OCEBON U
[EHTPaJIbHOU CUMMETPUH B OKPY>KAIOIIEH 00CTaHOBKE;
® CTPOUTH CUMMETPUYHBIC (QUTYPBI;
® JICII0JIb30BaTh IUGPOBBIC PECYPCHI IJIs UCCIIEIOBAHUS CBOMCTB M3y4aeMbIX (PUryp;
® 3HAKOMMTHCS C UCTOPUEH Pa3BUTHSI T€OMETPUH.
[Tnomane. e (QopmMupoBaTH NEPBUYHBIC IPECTABICHUSIMH 00 001Ie TeopuH Mmomaau (Mepsl), GopMynupoBaTh CBOHCTBA
Teopema IUIOUIA/IH, BBISICHSTH UX HATJISIIHBIN CMBICIT;
[Mudaropa. ® BBIBOAWUTH (DOPMYIIBI TUIOMIAIN TTApaJUIeIorpaMMa, TPEYTOIbHUKA, TPAeuy U3 (POpPMYIIBI TIOIIATH

MIPSIMOYTOJIbHUKA (KBaapara);

BBIYUCIIATH (PA3IMYHBIMH CIIOCOOAMU) IJIOIIAL TPEYTOJIbHUKA U TUIOIIA MHOTOYTOJIBHBIX (UTYP;

HaxOJIUTh IJIOIMAIU (PUTyp, N300pKEHHBIX HA KJIETYaTON Oymare, UCIOJIb30BaTh pa30MEHNE HA YaCTH U IOCTPOEHUE;
pa361/1paTb IMPUMCPBI UCTI0JIb30BAHHUA BCIIOMOTaTeJILHONU rmjiaomanay 1l pCCHUA rCOMCTPUICCKUX 3aaaY;

OIUPAsCh HA TAHHBIC YCIOBHS 33]]a4d, HAXOJIUTh BO3MOXXHOCTH MPUMEHEHHS HEOOXOIUMBIX (POPMYIT M CBOICTB
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IO/, IPEOOPA30BEIBATH POPMYJIBL;

BBIYKCIIATH TUIOMIAAM PA3IHYHBIX MHOTOYTOJIBHBIX (DUTYD;

JTIOKa3bIBaTh TeOpeMy mudaropa, HCIOIb30BaATh €€ B MPAKTHUYECKUX BHIYUCICHUSX;
NPUMEHSTH MOJYYECHHbBIC 3HAHHUS U YMEHUS MPH PEIICHUH MPAKTHYCCKHUX 3a/1a4;
3HAKOMUTBCS C HCTOPHUEN pa3BUTHUS T€OMETPHUHU.

TTomoOnBIE
TPEYTOJIbHUKH.

OOBSACHATH MOHATHE MPONOPIIMOHATBHOCTH OTPE3KOB;

HCCIIEI0BAaTh BOIPOCHI O MPONOPLUUOHATBHOCTH OTPE3KOB, HA KOTOpPBIE OMCCEKTpHCA IETUT CTOPOHY TPEYTOJIbHUKA,
MpUJIekKAaIUM CTOPOHAM TPEYTOJIbHHKA;

® (opmynupoBaTh onpeaeaeHrE NOJO0OHBIX TPEYrOJIbHUKOB;

HaXOJIUTh MOJ00HBIE TPEYTOJbHUKH HA TOTOBBIX UEPTEXkAX C yKa3aHHMEM COOTBETCTBYIOIUX IIPU3HAKOB MOA00MS;
pelaTh 3a/1a4M Ha MOo100HbIEe TPEYTOJIbHUKH C TIOMOIIBIO0 CAMOCTOSTEIFHOTO TIOCTPOCHUS YePTEXKEH U HAXOKICHUS
0JJOOHBIX TPEYTOJbHUKOB;

(bopMynMpoBaThH M JOKa3bIBaTh TEOPEMY 00 OTHOLICHUH IUIONIAIel TOAOOHBIX TPEYTrOJIbHUKOB;

IIPOBOJUTH JJOKA3aTEIbCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB MOA00MS;

JI0Ka3bIBaTh TPU MPU3HAKA MTOJIO0US TPEYT OJIbHUKOB,;

HaXOJUTh IUIOLIAU OAOOHBIX (PUTYp;

(bopMynHpOBaTh OINPEEICHUE CPEIHEH TMHUU TPEYTOJIbHUKA;

IIPOBOAMTH JOKA3aTENbCTBO TOrO, YTO MEIUAHBI TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOM TOUYKE, U HAXOAUTH CBA3b C
LIEHTPOM Macc, HaXOJAUTh OTHOUIEHHE, B KOTOPOM MEIUaHbI AEJIATCA TOUKON UX IIEpPEeCeUCHMUS;

HCCIIEI0BATh BOIIPOC O MPONOPLAOHAIBHBIX OTPE3KaX MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PEIIATh COOTBETCTBYIOINE
3a/1a4y Ha BbIUUCIICHUE;

paccMaTpuBaTh NPUMEHEHUE METO/1a 000U B 331a4aX Ha IOCTPOEHHUE;

OOBSICHATH, KAK MOKHO HCIIOJIb30BAaTh CBOMCTBA MOAOOHBIX TPEYrOJIbHUKOB B H3MEPUTENILHBIX pab0Tax Ha MECTHOCTH;
pelaTh reOMeTpUYeCKHe 3a1a4i U 3a7a4i U3 peasbHOMN JKU3HHU C UCIOJIb30BAHNUEM MOT00HBIX TPEYTOJIbHUKOB.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHS TEOMETPHUH.

[loBTOpEHuUe, ® pellaTh 33/1a41 Ha MMOBTOPEHHE, UIUTIOCTPUPYIOIIUE CBSA3H MEXKIY PA3IUUHBIMU YacTSIMHU Kypca;
0000111eHHE U ® TIPUMCHSTH MOJIYYCHHBIC 3HAHUS TIPH PEIICHUU TPAKTUYCCKHUX 3a]1a4.

CHCTEMAaTH3aIUs
3HAHWH.
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9 kaacce

HasBanue
pasjaena
(remer) OcHoBHbIE BU/IbI 1eSITeIbHOCTH 00Yy4YaI0IMXCS
Kypca
(umciio
4acoB)
[TonoGHbIe e (GopMynIHpOBaThH ONPECICHUS TPUTOHOMETPUUYECKUX (PYHKLUI OCTPOTrO yria, IPOBEPsATh UX KOPPEKTHOCTH;
TPEYrOJIbHUKU ® BBHIBOJUTH TPUTOHOMETPUYECKUE COOTHOLICHHS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE;
(oxoH4aHuE). ® 1ICCIIEI0BaTh COOTHOILIECHUSI MEX/1y CTOPOHAMU B IPSIMOYIOJIBHBIX TPEYTOJIbHUKAX C yrilaMu B 45° u 45°; 30° u 60°;
® JICIIOJIB30BaTh (POPMYJIbI IPUBEJCHHUS U OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO AJIS HAXOKAECHUS COOTHOLICHUNA MEXITY
TPUTOHOMETPUYECKUMH (DYHKIMSMU PA3TUYHBIX OCTPBIX YTJIOB;
® [IPUMEHATH [TOJIyYCHHBIC 3HAHWUS U YMEHHUs IIPU PELICHUM NTPAKTUYECKUX 33/]a4;

® 3HAKOMHTHCS C UICTOPUEN PA3BUTHUS F€OMETPHUHU.

OKpy>KHOCTb. ® (hopMyIHpPOBATH ONpPENETICHUS: OKPYKHOCTH, XOP/Ibl, THAMETpa U KacaTeJIbHON K OKPYXHOCTH; U3y4aTh UX CBOMCTBA,
IIPU3HAKHU, CTPOUTh YEPTEKHU;

® (hopMyIHpPOBATH U JIOKA3bIBATH TEOPEMBI: O CBOICTBE KacaTeNbHOMN, O MPU3HAKE KacaTelIbHOM, 00 OTpe3Kax KacaTeabHOM,

IIPOBEICHHBIX U3 OJHOW TOYKH;

(bopMynHUpoBaTh MOHATHS JYT'H OKPY>KHOCTH U TPaLyCHON MephI YT OKPY>KHOCTH;

(GopMynHpOBaTh ONPEEIICHUS LIEHTPAIbHOTO U BIUCAHHOTO YIJIa;

pacro3HaBaTh Ha YepTexax M U300pakaTh LIEHTPAIbHbIC U BIMCAHHBIC YIIIBI;

(opMynHupOBaTh U JJOKa3bIBaTh TEOPEMBI O BIIMCAHHOM YIJIe, 00 OTpe3KaxX NepeceKaroluxcs Xop/I;

(dopMynHUpoBaTh U JOKAa3bIBATh CIEICTBUS U3 TEOPEMBI O BIMCAHHOM YTJIC;

UCIIOJIb30BaTh METOJI TMT JJIS I0OKa3aTeJIbCTBA TEOPEM O MEPECEYEHUU OUCCEKTPHUC YIIIOB TPEYTOIbHUKA U CEPEAMHHBIX

NEPIEHIUKYIIAPOB K CTOPOHAM TPEYTrOJIbHUKA,

® (hopMyIHpOBATh ONpeNEICHUE OKPYKHOCTH, BIUCAHHON B MHOI'OYT'OJIbHUK, U OKPY>KHOCTH, OITMCAHHON OKOJIO
MHOT'OYTOJIbHUKA;

® (hopMyIHpPOBATH U 10KA3bIBATH TEOPEMBI: 00 OKPYKHOCTH, BIIMCAHHOH B TPEYTOJbHUK, 00 OKPYKHOCTH, OITUCAHHOM OKOJIO
TPEYrOJIBHUKA, O CBOMCTBAX CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA, O CBOMCTBE YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHUKA,

® 1ICCIIEZIOBATh, B TOM YHCIIE C IOMOLIbIO U(POBBIX PECYPCOB, BIIUCAHHBIC U ONUCAHHBIE YETHIPEXYTOJbHUKH, BBIBOJAUTD HX
CBOMCTBA U NIPU3HAKU;

® [IPUMEHSATH OJTYYCHHBIE 3HAHUS M YMEHUS IIPY PEIIEHUU NPAKTUYECKUX 3a/1ay;

65




3HAKOMUTBCS C HCTOPUEHN pa3BUTHUS TEOMETPHUU.

BekTopsil.

dbopMynupoBaTh ONpEEIICHUs U WILTIOCTPUPOBATH MOHITHS BEKTOPA, €T0 JIIMHBI (MOAYJIs), COHAMPABICHHBIX U
MIPOTUBOITOJI0KHO HAMPABIEHHBIX BEKTOPOB, KOJUIMHEAPHBIX M PABHBIX BEKTOPOB, HYJIEBOI'O BEKTOPA;

MCIIOJIb30BaTh BEKTOPHI KaK HaIpaBlIEHHBIE OTPE3KH, UCCIEA0BATh TeOMETPUUYECKUH (TTepemMelieHre) u pusndeckuii (cuma)
CMBICJIBI BEKTOPOB;

M300pakaTh BEKTOPHI 33JIaHHOM JITMHBI, 33IaHHOTO HAMPaBJICHHsI, U300pa)KalOT COHAIIPABIICHHBIE, TPOTUBOMOIOXKHO
HaIpaBJICHHBIE, KOJUIMHEAPHBIE U PABHBIC BEKTOPHI;

3HATh OINPEACIIEHUS] CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXXEHHUsI BEKTOPA HA YKMCIIO; UCCIEA0BATh, B TOM YHUCIIE C IIOMOILIBIO
IU(POBBIX PECYPCOB, TEOMETPUUECKUIN U (PU3NUECKHUIM CMBICIIBI TUX OTEpaIIUii;

dbopMynupOBaTh U I0KA3BIBATH C TOMOIIBIO BEKTOPOB TEOPEMY O CpPEeIHEN JTMHUU TPATCINN;

pelaTh 3a/1a4un Ha I0Ka3aTeJIbCTBO U MMOCTPOEHUE, UCTIOJb3Ys U3YUEHHbBIEC YTBEPKICHUS U MTPABUIIA;

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSL TEOMETPUU.

Meton
KOOpJMHAT.

pacKIIabpIBaTh BEKTOP 1O JABYM HEKOJUTHHEAPHBIM BEKTOPAM;
06'I)$ICH$ITI) n I/IJ'IJ'IIOCTpI/IpOBaTB IIOHATHUA pr[MOyTOJ'IBHOﬁ CUCTCMBbI KOOpI[I/IHaT, KOOpI[I/IHaT TOYKH, KOOp)II/IHaTHI)IX BCKTOpOB
U KOOPJIMHAT BEKTOPA;

pemaTL 3a1a4Y1 Ha )Ief/'ICTBI/IH C BeKTOI)aMI/I B KOOpI[I/IHaTaX;

BBIBOJIMTH M TPUMEHSTH IPH PEIICHUH 3a]1a4 (POPMYJIbl KOOPIUHAT CEPEAMHBI OTPE3Ka, PACCTOSHUS MEXKIY IBYMS TOUKAMH,
JJINHBI BCKTOpa;

BBIBOJIUTH YPaBHEHUE MPSMOI U OKPYKHOCTH;

BBIJICIIATH MOJIHBIA KBAJPAT JJISl HAXOXKACHUS LIEHTPA U paIiyCca OKPYKHOCTH IO €€ YPaBHEHHUIO;

peliaTh 3aa4i Ha HAX0XKJIEHHUE TOYEK NePeceyeHHsI MPSMBIX U OKPY>KHOCTEH C TOMOIIBIO METOAa KOOPAMHAT;
UCII0JIb30BaTh CBOMCTBA YrioBOro Kodg¢uiueHTa npsMoil pu peuieHuy 3aay, sl OpeIeIeHHUs pacoI0KEHHUs MPSIMON;
UCCJIEIOBAaTh, B TOM YHCJIE C IOMOIIBIO IIU(PPOBBIX PECYpCOB, CIy4al B3aUMHOTO PACIONIOKEHUS ABYX OKPYKHOCTEIH;
periaTh 3aJ1a4uu, CBI3aHHBIC C TIOCTPOSCHUEM OKPYKHOCTEH M KacaTeIbHBIX K HAM;

HpI/IMeHHTL KOOp,Z[I/IHaTLI HpI/I peI_HeHI/II/I FeOMeTpI/I‘-IeCKI/IX nu HpaKTI/I‘-IeCKI/IX 3ajJa4d, 4jia HOCTpOCHI/IH MATCEMATUYCCKUX
MOJIEJIeH peabHBIX 3a/1a4 («METOI KOOPJAUHATY);

MOJIb30BATHCS JJISl IOCTPOCHUS M UCCIICAOBAaHHNA IU(PPOBBIMU PECYPCAMU;

3HAKOMHUTBCS C UICTOPHEH Pa3BUTHUS T€OMETPHH.

[ToBTOpEHME,
00001IeHNe U

peliaTh 3aa4i Ha MOBTOPEHHE, WILTIOCTPUPYIOLIUE CBSA3H MEXAY Pa3InYHbIMU YaCTAMU Kypca;
MIPUMEHSTD MMOJTYYCHHBIC 3HAHUS [IPU PEIICHUN MMPAKTUUECKUX 3aa4.
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cUcTeEMaTU3aus
3HAHUN.

10 kaace
HazBanue
pa3aena
(Tembl)
OcHOBHBIE BH/IbI 1€ATEIbHOCTH 00YYAKOIIUXCS
Kypca
(umciio
4aCOB)
CooTHolieHus ® (hopMyIHUPOBATH OMPEEIICHHUS TPUTOHOMETPUUYECKUX (PYHKIIUN TYTBIX U IPSIMBIX YTIIOB;
MEXIY ® BBLIBOJUTH TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C PaJInyCOM OMHUCAHHON OKPY>KHOCTH);
CTOpOHAMU U ® pemiaTh TPEYroJIbHUKY;
yriamu ® pelaTh NPaKTUYECKUE 3a7auu, CBOJISAIINECS K HAXOXKICHUIO PA3INYHBIX 3JIEMEHTOB TPEYrOJIbHUKA;
TPEYrOJIbHUKA. ® ICIOJIb30BaTh CKAISIPHOE MPOU3BEJICHNE BEKTOPOB, BHIBOJUTH €r0 OCHOBHBIE CBOMCTBA;
CkanspHoe ® BBHIUUCISTH CYMMY, Pa3HOCTb U CKaJSIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATAX;
MIPOU3BEICHNE ® T[IPUMEHATH CKAISIPHOE MPOU3BEICHUE TSI HAXOXKICHUS JJIUH U YTJIOB;
BEKTOPOB. ® TIPUMEHSATH BEKTOPBI AJISl PEIICHUS 3a7]a4 KHHEMAaTUKU U MEXaHUKH.
® 3HAKOMUTHCS C UCTOPHUEH pa3BUTHUSI TECOMETPHUH.
[IpaBunbHbBIE e (opmynupoBaTh omnpeeNeHrne MPaBUILHBIX MHOTOYTOJIbHUKOB, HAXOIUTh UX DJIEMEHTHI;
MHOTOYTOJIbHUKU. | ® TI0JIb30BAThHCS MOHSATUEM JUTMHBI OKPY>KHOCTH, BBEIEHHBIM C TIOMOIIBIO MPABWIBHBIX MHOTOYT'OJIBHUKOB, ONPEACIISITh
Jnuna YHCIIO T, IJTUHY AYTH U PaIMaHHYIO MEpy YIiia;
OKPY>KHOCTH ® pemaTh 337291 HA TIOCTPOSHHUE MPABUIIHLHBIX MHOTOYTOJIEHUKOB, B TOM YHCIIE C IIOMOIIBIO0 IU(POBBIX PECYPCOB;
U TUIOIAJb Kpyra.| ® ONpeesisaTh IUIOMIalb Kpyra;
® BBLIBOJIUTH POPMYIIBI (B TPAIyCHON U paliaHHON Mepe) IS ITTUH YT, IIIOMAAeii CEeKTOPOB U CETMEHTOB;
® BBIYUCIITH TUIOMIAAN (PUTYP, BKIIOYAIOIINX AJIEMEHThI OKPYKHOCTH (Kpyra);
® HaXOJWTH IUIONIA/IN B 3aJ[a4aX PeaibHON KU3HU;
® 3HAKOMUTKCS C HCTOPHUEH Pa3BUTHUSI TEOMETPHUH.
JBuxeHust ® pa3dupaTh NpUMEPHI, WITIOCTPUPYIOLIUE TOHATUS ABUKEHUS, IEHTPOB U OCEH CUMMETPUH;
MJIOCKOCTH. e (hopMyIHUPOBATH OMPEEICHHS NMAPAIIICIEHOTO MEPEHOCca, TOBOPOTA U OCEBON CHMMETPHH; BBIBOJAUTH UX CBOWCTBA,
HAXOJUTh HETIOABHKHbIE TOUKH;
® HAXOJUTh HEHTPBI M OCH CUMMETPHI MPOCTEHIINX PUTYP;

MIPUMEHSITH NapaJlJIeNIbHbII EPEHOC U CUMMETPUIO ITPU PEIICHUH T€OMETPUUYECKUX 3a/1a4 (pa30upaTh NpUMEpHI);
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® 1CIIOJIb30BATh I HOCTPOCHUS U MCCIEI0BaHUI LIU(POBBIE PECYPCHI.

[loBTOpEHME, ® OIepUpoBaTh MOHATUAMU: (PUTypa, TOUKA, IPsIMasi, yrojl, MHOTOYTOJIbHUK, paBHOOEAPEHHBIN U paBHOCTOPOHHUI
o0o01IeHue, TPEYrOJIBbHHUKH, TPSIMOYTOJIBHBIN TPEYTOJIBHUK, MeInaHa, OMCCEKTPHCA M BHICOTA TPEYTOJIbHUKA, ITapajluIeIorpaMM, poMo,
CUCTEMAaTHU3ALUs NPSIMOYTOJIbHUK, KBAJPaT, TPAIELUs; OKPYKHOCTh, KacaTellbHasl; paBEHCTBO U NoJj00ue (GUryp, TpeyroabHUKOB;

3HAHUH. MapajijIesIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXAY NPSIMbIMH, CHMMETPHSI OTHOCUTEIBHO TOYKU U MPSIMON;

JUIMHA, pacCTOsIHUE, BEJIMYMHA YIJIa, IJIOLAab, IEPUMETD;

® JCIOJB30BaTh GOPMYJIbI: IEPUMETPA U IUIOIIA U MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAU Kpyra, 00béma
IIPSAMOYT'OJIBHOTO ITApAJUICIICIIUIIEA;

® OIEpPUPOBATH MOHATHUAMMU: IPAMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP; UCIOIB30BaTh 3TU NOHATHUSA ISl IPEICTABICHUS
JAHHBIX M PeIICHHs 3a/1a4, B TOM YHUCJIE U3 IPYTUX YUEeOHBIX IPEIMETOB;

® pelaTh 337a4X Ha IIOBTOPEHNE OCHOBHBIX IMOHATUH, HIUTFOCTPALIUIO CBA3EH MEXKAY Pa3INYHBIMU 4aCTAMHU Kypca;

® BBHIOMpATH METOJI IS PEIICHHS 3a/1aUH;

® pelaTh 3aJa4U U3 NOBCEIHEBHOM JKU3HH.

TEMATHYECKOE INTAHUPOBAHUE I'EOMETPUA

I'EOMETPUA 7 KIIACC
KoanuectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM DyekTpoHHbIE (IU(POBHIE)
Ne n/m KounTposabHbie
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoThbI
IIpocreiime reomeTpudeckue GUrypsl U
1 I/I)I() cBoiicTBa. 3me szHe I‘eOMi I/I}:II;CKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEITUYUH
but6mmoreka [IOK
2 T 22 1
PEYTOTBHIKH https://m.edsoo.ru/7f415e2e
3 [MapannensHble npsMbie, CyMMa yIJIOB 14 1 bu6muoreka [IOK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
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4 OxkpyXHOCTb U KpyT. ['eomeTprueckue 14 bu6nmoreka [IOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. but6mmoreka [IOK
> TosToperne, obodmenne 3nannuii 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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I'EOMETPUA 8 KJIACC

Kosun4yecTBo 4acoB

HaumeHoBaHMe pa3iesioB U TeM JyekTpoHHbIE (U(pPOBHIE)
Ne ni/m KonTposabHbie
NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOARHIIN https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOTMOPIIMOHATIFHBIX OTPE3Kax, MOJOOHBIE 15 1 bubmmorexa [IOK
ponopht P > 11OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
IInomans. Haxoxaenue miomanei
3 Tpe IHOJ'II[I:HI/IKOB U JI:\[/IHOFO OJfI;IHI[BIX ¢bur 14 1 bubamorexa LOK
peyr 4 P- https://m.edsoo.ru/7f417e18
[Tnomaau nomoOHBIX GUryp
4 Teopema Iludaropa n nagana 10 1 bu6mmoteka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY>KHOCTH. BrincanHbie u
5 OTMCAHHBIC YETHIPEX YT OJTbHUKHU. 13 1 bubnmoreka [JOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bub6naunorexa LIOK
6 IToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 httos://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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IF'EOMETPUSA 9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KosunuyecTBo yacoB

DJIeKTpOHHbBIe (LM (ppoBHIE)

Ne ni/m KonTposabHbie
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThbI
1 Tpuronometpus. TeopemMbl KOCHHYCOB U 16 1 bubnuorexa LIOK
CHUHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpaszoBanue nmonobus. Metpuyeckue 10 1 bu6mmoreka [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuIbHBIC MHOTOYTOJIEHUKH. JlJTHA
5 05 YKHOCTH U TLIO y; b Kpyra 8 8 bubmmorera [IOK
Py = Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mnomanei
but6mmoreka [IOK
0 JlBIRCEHITA II0CKOCTH 0 https://m.eds00.ru/7f41a12c
7 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIIUs 7 5 but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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PABOYAS INPOI'PAMMA 1100 YYEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTHUKA»

Copaep:xanne y4eOHOro Kypca «BeposiTHOCTb U CTATUCTUKA»

8 kiacc

[IpencraBnenne JaHHBIX B BUJE TAOJHII, AHarpamMM, rpadukoB. 3aroIHCHUE
Ta0Jull, YTEHUE U TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpPYroBbIX). UTeHHE rpauKOB peanbHBIX MPOIECcCOB. V3Bneuenne nHGpopMaIim 13
JarpaMM U TaOJIHIL, UCTIOJIb30BAHUE U MHTEPIPETAlUs JAHHBIX.

OnucaTtenbHasi CTaTHCTHKA: CpelHee apuMeTHdecKoe, MeauaHa, pa3max,
HauOOJbIIIeE M HAUMEHbINIEE 3HAUYCHHS HaO0Opa YHCIOBBIX JaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

Cny4aitHplil SKCIEpUMEHT (OMBIT) U Clay4dailHOe coObiTHE. BeposTHOCTh U
yactoTa. Poib ManoBepoOsSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1ecTBe. MoHeTa U UrpajibHas KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepmHbl. Uncino pédep u cymmapHas
creneHb BepuiuH. [IpencraBnenue o cBsizHocTu rpada. Lenu m uumkisl. Ilytu B
rpadax. Ob6xonm rpada (dinmepoB myth). [lpencraBierne o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoIibo rpados..

9 kiacc

[IpencraBnenue NaHHbIX B BUE TabIUI, quarpaMm, rpadukoB. MHOXECTBO,
AJIEMEHT MHOKECTBA, MOJIMHOKECTBO. Onepaniny HaJ MHOKECTBAMU: 00 bEAMHEHNUE,
nepeceyeHue, JgononHeHue. CBoicTBa  omepaluid  HAaJd  MHOXECTBAMM:
IIEPEMECTUTEINIBHOE, COYETaATENbHOE, pacnpeenuTelbHOE, BKJIFOUEHHS.
Hcnonb3oBanue rpaduaeckoro npecTaBiIeHUs MHOXKECTB JIJIsl OMUCAHUS peabHbIX
IPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a/1a4.

N3mepenue paccemBanus JaHHbIX. /{ucriepcusi U cTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. Jlnarpamma paccemBaHusl.

DneMeHTapHble COOBITHS ciaydaiiHoro ombiTa. Ciy4dallHble COOBITHS.
BepositHoctit  coObiTuii.  OmBITBI ¢ paBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU
coObITusiMu. CriydaiiHbiii BBIOOP. CBsI3b MEXy MaJOBEPOSITHBIMU U TIPAKTUUECKHU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [1€pEBbEB: E€IWHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHUE
BUCSYCH BEPIIHMHBI, CBSI3b MEXKIY YWCIOM BepIiuH u yucioM pédep. [Ipasmio
yMHOXeHHsl. Pemienue 3amay ¢ nomounibio rpados. [IpoTuBONonoxHbIE COOBITHS.
Huarpamma Oinepa. OObenuHeHwe M mepecedeHue coObiTuil. HecoBmecTHble
coObiTus. Dopmyna clokKEeHUsS BEPOATHOCTEH. Y CIIOBHAsI BEepOSTHOCTH. [IpaBuiio
ymHOkeHus. HeszaBucumble coObiTusi. [lpencTtaBieHue SKCHEpUMEHTa B BHIIE
nepeBa. PemeHue 3amady Ha HAaXO0XJIEHHE BEPOATHOCTEH C IOMOIIBIO JiepeBa
CIIy4yalHOT'O 3KCIIEpUMEHTA, THarpaMm OJuiepa.

10 kjaacc
[IpencraBienne JaHHBIX B BHJE TaOmWI, JuarpamMMm, rpadukos,
UHTEpIpeTanus JaHHbIX. YTeHHe U MOCTpOeHUE TabJull, [uarpaMMm, rpauKkoB 1Mo
peaJbHBIM JJAHHBIM.



Ilepe6op BapuantoB. IlepectaHoBku u (dakropuayn. CodeTaHUs W YHUCIO
couetannii. TpeyronpHuk Ilackamda. Pemenne 3amad ¢ UCIOJIB30BaHUEM
KOMOWHATOPHKH.

['eomerpuueckass BepoATHOCTh. CiyyaliHbIl BBIOOp TOYKH W3 (PUTYyphl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Ycnex n Heyaaya. Cepus HCIIBITaHUM 0 EpBOro ycrnexa. Cepus
ucnelTannii beprymin. BeposTHOCTH cOOBITHIA B ceépuU UCTIBITaHUI bepHysuim.

CnyudaiiHasg BenM4YMHA M PacHpellelieHUE BEpOSATHOCTEH. Maremarnueckoe
oxkumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKUAAHUSA — KaK
TEOPETUYECKOI'0 CPEAHEro 3HAYEHUs BEIWYMHBL. MareMaTndeckoe OXUIAHUE U
NUCIIEPCUSl  CIy4YalHOM BEJIMYMHBI «YHUCIO YCHEXOB B CEPUU HCHBITAHUU
bepnymm».

[Tonarue o 3akoHe OosblIMX yMcen. M3MepeHne BEposSTHOCTEN C TOMOILIBIO
yacToT. Posib 1 3HaUeHHEe 3aK0Ha OOJIBIINX YUCEN B MPUPOJE U OOLIECTBE.

I[lnaHupyemble npeaMeTHbIe Pe3yJbTAaThl OCBOEHHSI Y4eOHOro Kypca
«BeposITHOCTH U CTATHCTHKA)»
8 kinace
° YUTaTh WHGOPMAIIHMIO, TIPEICTABIICHHYIO B TAOJIUIIaX, HA AUArpaMMax;
NPE/ICTAaBIIATh JAaHHBIE B BUJE TaOJNHIl, CTPOUTH JUArPaMMBbI (CTOJIOMKOBBIE
(cTonb4aThie) U KPYTOBBIE) IO MAaCCUBAM 3HAYCHUI;

® OIIMCBIBATb W HHTCPIPCTHPOBATL PCAJIbHBIC YHCIIOBBIC JIaHHBIC,
IMpCaACTAaBJICHHLIC B Ta6JII/IHaX, Ha JuarpamMmax, rpa(bHKax;
L] HUCITIOJIBb30BATH pInIb | OIMNCaHuA JaHHBIX CTaTUCTHUYCCKHUC

XapaKTEepUCTUKU: CpeiHee apu(PMeTUIecKoe, MelnaHa, HauOoJblee U HauMEHbIIee
3HA4YECHMS, pa3Max;

° MMETH MPEJICTABICHUE O CIIY4aHOM U3MEHYMBOCTH Ha IIPUMeEpax LEH,
(¢u3nyecKkux BEIMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTHUYECKON yCTOMYHUBOCTH.

9 kiacc

° U3BJICKaTh W TPeoOpa3oBbIBaTh MHGOPMAIHIO, MPEACTABICHHYIO B
BUJE TaOnull, AuarpamMm, rpaduKoB; MpPEJICTaBIAThH JaHHbIE B BHUAE TaOJuII,
auarpamm, rpaQukos;

° ONMCHIBaTh JIAHHBIE C IIOMOILIBK) CTAaTHUCTUYECKUX I[IOKA3aTEJECH:
CpPEeIHUX 3HAYEHUW U Mep pacceuBaHus (pa3max, IUCHEPCHs U CTaHIAPTHOE
OTKJIOHEHUE);

° HAXOJUTh YaCTOThI YMCIIOBBIX 3HAYEHUN M YACTOThI COOBITHI, B TOM
YuUCJIe M0 pe3yJibTaTaM U3MEPEeHUN U HAOII0ICHU;

° HaXOJUTh BEPOSATHOCTU CIIy4alHBIX COOBITUH B OIbBITAX, 3Has
BEPOSATHOCTH JIEMEHTAPHBIX COOBITUH, B TOM YUCJIE B ONBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

° UCNOJIb30BaTh  IpaUuyecKue  MOAEIU:  JEpEeBO  CIIy4ailHOTO
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YucioBas npsamasi;
° OIEPUPOBATH IOHATUAMHU: MHOXKECTBO, IOAMHOXECTBO; BBIIOJIHATH
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ormepaluyu  HaJ MHOXECTBaMU: OOBEAWHEHHE, TIepeceucHue, JOMOJHCHHUE;
MIEPEUNCIIATH 3JIEMEHThI MHOXKECTB; PUMEHSTh CBOMCTBAa MHOXKECTB;

° UCIIONb30BaTh Tpaduyeckoe NPEACTaBICHUE MHOXXECTB M CBs3eH
MEXJy HUMU JJIsI ONMKCAHUS MPOLIECCOB U ABJICHUN, B TOM UYMCIIEC MPU PEIICHUU
3a/1a9 U3 APYTUuX YI4EOHBIX MPEIMETOB B KYPCOB.

10 xaace
° U3BJICKaTh M TPEOOPa30oBbIBATh WH(GOPMAIINIO, MPEICTABICHHYIO B
pPa3IUYHBIX HMCTOYHUKAX B BHJE TaOJIWIl, nuarpamm, Tpa(uKoB; MPEICTABIATH
JaHHBIE B BUJIC TAOJINII, TUarpaMM, IpauKoB;

° pemaTh 3ajlaud OpraHW30BaHHBIM MEpeOOpPOM BapUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB;

° UCIIOJIb30BATh  OIKUCATEIbHBIE XAPAKTEPUCTUKU JJII  MaCCHUBOB
YHCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEUBAHNS;

° HAXOJUTh YAaCTOThl 3HAYEHWM W YaCTOTHI COOBITHUS, B TOM YHCIE
MOJIB3YSICh Pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUIN U HAOIIOACHU;

° HAXOJIUTh BEPOSTHOCTU CIIy4alHBIX COOBITHI B U3YUYEHHBIX OIBITAX, B

TOM YHCJIE B OIBITAX C PABHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPUAX
UCITBITAaHUN 10 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyinu;

° UMETh IPEICTABICHUE O CIy4alHOM BEIMYMHE U O PACIPEACIICHUU
BEPOSATHOCTEN;
° UMETh MPEJCTaBICHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBIECHUU

3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCEN B
OPHUPOJIE U OOILIECTBE.

CrnenuaJjibHble MpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEIIbHO-0CS3aTeIbHBIM CIIOCOOOM 0O0CIIeIOBaHUS U
BOCTIPUSITHS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIbIX ) pelibe(PHBIX H300pakeHn
IpPEAMETOB, KOHTYPHBIX U300paKEHUI T€OMETPUIECKUX (PUryp u T.II.

° YMEHHE BBINOJHATh TIPU IOMOINA YEPTSKHBIX HHCTPYMEHTOB
reOMETPUYECKUE TTOCTPOEHUS, TOCTPpOeHUE TpadUKOB PYHKITUHN, AUArpaMM U T.11.

° YyMEHHUE 4YUTaTh UBETHbiE (WJIM KOHTpPACTHbIC, YEPHO-OEJIbIC)
penbedHbie rpaduKu dJIeMEHTAPHBIX (YHKIIUNA HA KOOPIAUHATHOMN TIOCKOCTH.

° BJaJICHWE TIpaBWJIaMH 3allCH  MaTeMaTH4ecKux (GopMyl |
CHEIUATHHBIX 3HAKOB.

° BJIAJICHHUE MPUEMaMHU MPe0oOpa30BaHMS MATEMAaTHUYECKUX BBIPAKECHUH.
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TemaTHyeckoe IJIAHUPOBAHHUE 110 y‘l€6HOMy KYpcCy «BepOSITHOCTl) H CTATUCTHUKA»

8 kiacc
HasBanmue
pasjieia OcHOBHbIE BUBI IESITEJILHOCTH 00y YaKOIIMXCS
(TeMBbl)
(4HCJI0 4ACOB)
[pencraBnenne ® OCBaWBaTh CIIOCOOBI MPEICTABICHUS! CTATHCTUYECKUX JAHHBIX M YUCIOBBIX MAaCCHBOB C IIOMOIIBIO TAOJHUI] M JHArPaMM C
TaHHBIX. UCIOJb30BAHUEM AaKTYyallbHBIX W BaXKHBIX JAaHHBIX (JeMorpaduyeckue JaHHble, IMPOU3BOJACTBO MPOMBIIUICHHONH H
CEJIbCKOXO035UCTBEHHON POAYKIINU, OOIIECTBEHHBIE U PUPOJAHBIE SIBJICHHUS);
® u3ydaTh METOAbl PabOTHl C TAOJUYHBIMU M TpaQUUEeCKUMH MPEICTABICHUSIMH IaHHBIX B XOJ€ MPAKTUYECKUX pPaboT
(coctaBiieHue TaOIUI] M TIOCTPOCHUE THArpaMM OTPAHUUYEHHO).
OnucatenpHast ® OCBauBaTh MOHATHS: YUCIOBOH HAOOp, Mepa IIEHTPAIBHON TEHICHIIMH (Mepa IIEHTPa), B TOM YHCIIE cpeiHee apudpMeTrnueckoe,
CTaTHCTHUKA. MeuaHa;
® ONUCHIBATh CTATHCTUYECKUE JIAHHBIE C IOMOIIBIO CPETHETO apH(PMETHIECKOTO U MEeIMaHbl; pelIaTh 33/1a4H;
® u3yuyaTh CBOMCTBA CPEIHUX B XOJI€ MIPAKTUUECKUX PabOT
® OCBauBaTh MOHATHUS: HAUOOJbIIEE U HAMMEHBIIIEE 3HAYCHHUSI YHCIOBOTO MAaCCHBA, pa3Max;
® paboTaTh C HE3HAKOMBIMU CJIOBAMU M TEPMUHAMM, MOJy4aTh TONOJHUTENbHBIE CBEICHUS 00 OKPYKAIOIIEM MUPE;
® UHTEPIPETHUPOBATH NOJYUCHHBIC B X0/I€ PELICHHS 33/1a4 TaHHbIE;
® [PUMEHSTH MOJTYYCHHBIE 3HAHUS JJIs OMMCAHUS U aHAIN3a OOBEKTOB U SIBJICHHUI OKPYXKAIOIIETO MUPA;
® pemiaTth 331a4M Ha BBIOOP CI1oco0a ONMcaHus JaHHBIX B COOTBETCTBHHU C MPUPOJION JaHHBIX M LEISIMH UCCIICTOBAHUS.
CnyyaitHast ® OCBauBaTh MOHATHUS: YACTOTA 3HAYCHHUI B MAaCCHUBE JAHHBIX, IPYNIUPOBKA JAHHBIX, TUCTOTPAMMa;
U3MEHYUBOCTb. ® YNTaTh ¥ AHAJTU3UPOBATH TUCTOIPAMMBI, TOAOUPATH MOAXOIALINH AT TPYNIUPOBKHU JJIs IPEICTABICHUS JaHHBIX;
® OCBauBaTh BOCIPHATHE TpaUYEecKOro MpeCTaBICHUs PAa3HBIX BUIOB CIIy4allHOW HM3MEHYMBOCTH B XOJ€ MPAKTHYECKOU

paboTHI.
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Beenenue B | ® ocBauBarh NOHATHS: rpad, BepumHa rpada, pedpo rpada, creneHs (BaIeHTHOCTh BEPIIUHBI), ETb U IHKIT;
TeopHio rpadoB. | ® ocBanMBaTh MOHATHSA: YTh B rpade, 3iaepoB myTk, 00X01 rpada, OpUeHTUPOBAHHBIHN Irpad;
® pemraTh 3a/1a4M Ha TIOUCK CYMMBI CTENIEHeH BepIInH Trpada, Ha MOUCK 00Xoaa rpada, Ha MOUCK ITyTe B OPHEHTHPOBAHHBIX
rpadax;
® ocBauBaTh CHOCOOBI MPEACTABICHUS 33Jay U3 Kypca anredpbl, T€OMETPUHU, TEOPUHU BEPOSTHOCTEH, APYTrUX MPEIMETOB C
MOMOIIBI0 TpadoB (KapThl, CXEMbI, 3JCKTPUUYECKHE IIeNH, (PYHKIMOHAIbHbIE COOTBETCTBUS) HAa NPUMEpPAx IO T'OTOBBIM
pUCYHKaM.
BepositHOCTB ® OocBauBaTh INOHATHS: CIIy4YalHBINH OMBIT U CIy4aliHOE COOBITHE, MAaJIOBEPOSITHOE U MPAKTUUYECKH IOCTOBEPHOE COOBITHE;
JacToTa ® 13y4aTh 3HAYMMOCTb MAJIOBEPOSTHBIX COOBITUII B IPUPO/IE U OOIIECTBE HAa BaXKHBIX MTPUMEpax (aBapuH, HECUACTHbIE CIIyYau,
CIIy4alHOTO 3aluTa NepcoHaIbHON HH(pOpMaLny, epeaada JaHHbIX );
COOBITHSL. ® 13y4aTh POJIb KJIACCUYECKHX BEPOSITHOCTHBIX MO/IENIel (MOHEeTa, UrpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH;
e Ha0II0aTh U U3y4aTh YaCTOTY COOBITHI B MPOCTHIX HKCIIEPUMEHTAX B X0/1€ MIPAKTUUECKON pabOTHI.
O06o0uienue, ® TIOBTOPSTH U3YyYEHHOE U BBICTpanBaTh CUCTEMY 3HAHUIA;
KOHTPOJIb. ® pelaTh 33Ja4y Ha MPeCTaBICHUE U ONTMCAHUE JAHHBIX C IOMOIIBIO H3YUYEHHBIX XapaKTEPUCTHK;
® 00CyXIaTh MPUMEPHI CIy4alHbIX COOBITHH, MAJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX CIIy4allHBIX COOBITHI, X POJIU B
MIPUPOJIE U )KU3HH YEJIOBEKaA.
9 kiacc
Ha3panmne
pa3jaena
(TeMbl) OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4aI0IIMXCS
(umciio
4aCcoB)
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[ToBTOpeHue ® TIOBTOPSITH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA;
Kypca 8 Kiacca. ® pelIaTh 3a7a4y Ha NPEACTABICHUE U ONTMCAHUE JAHHBIX C IIOMOIIBIO N3YUYE€HHBIX XapaKTEPUCTHK;
® pelaTh 3a7jauy Ha MpeCTaBlIeHUE TPYNITMPOBAHHBIX JaHHBIX U OMHMCAHUE CITy4ailHON U3MEHYMBOCTH;
® perIaTh 3aJ1a4M Ha OIpe/IesIeHUe YaCTOThI CIyJaiHbIX COOBITUN, TPUBOAUTH IPUMEPHI CITYYaHBIX COOBITUN, MATOBEPOSTHBIX
U TIPAKTUYECKU JOCTOBEPHBIX CIIy4alHBIX COOBITHI, X POJIU B PUPOJIE U KU3HU YeIIOBEKA.
OnucarenpHas ® OocCBauBaTh MOHATHUSA: TUCIIEPCHS] U CTAHAAPTHOE OTKIOHEHHUE, UCTIONB30BATh ATH XapaKTEPUCTUKH JJIs ONTMCAHUS PACCEHBAHUS
CTaTHCTHUKA. JTAaHHBIX;
PaccenBanue ® BBIJIBUraTh TUIIOTE3bI 00 OTCYTCTBUH UM HAJIMYHMH CBSI3U 10 JUarpaMmaM paccerBaHMUS,
JTAHHBIX. ® paccMaTpuBaTh IPUMEPHI 1UAarPaMM PacCEUBAHUS, TOCTPOCHHBIX 10 UMEIOIINUMCS JaHHBIM.
MHoxecTBa. ® OCBauBaTh MOHATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOKECTBO;
® BBINOJHATH ONEPALMU HaJl MHOXKECTBAMU: 00bEMHEHNUE, IepeceueHue, JONOTHEHNUE;
® JCIOJIb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE, COUETATENBLHOE, PACIIPEIETUTENIbHOE, BKIIOUEHNUS;
® JICII0JIB30BaTh IparuecKoe MpeACTaBICHHE MHOXKECTB MPU ONMCAHUH PEaTbHBIX IPOLIECCOB U SIBJICHUH, IPU peIIeHUH 3a1a4
13 IPYTUX y4eOHBIX MPEIMETOB U KYPCOB.
BepositTHOCTB ® OCBaWBaTh MOHATHS: DJIEMEHTAPHOE COOBITHE, CITydaifHOE COOBITHE KaK COBOKYITHOCTB OJIarONMpHUATCTBYIOIINX SJIEMEHTAPHBIX
CIIy4aiiHOTO COOBITHI, PABHOBO3MOXHBIE FIEMEHTApHBIC COOBITHS;
cOOBITHSL. ® pellaTh 3a7a4y Ha BBIYUCIIEHUE BEPOATHOCTEN COOBITUI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI CIIy4aiiHOTO OIIbITA;
® perIaTh 3a/1a4M Ha BBIYUCIICHUE BEPOSTHOCTEN COOBITUI B OMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITUSMH, B TOM
YHClIe C IOMOIIBIO KOMITBIOTEPA;
® [POBOAMTH U M3y4aTh ONBITHl C PABHOBO3MOXXKHBIMU 3JIEMEHTAPHBIMU COOBITHAMHM (C MCIIOJIb30BAHHUEM MOHET, UI'PaJbHbIX
KOCTEH, APYTUX MOJICJICH) B X0J1€ MPAKTHUECKOU PaOOTHI.
Beenenue B | ® OCBaMBaTh MOHATHS: IepeBO Kak rpad Oe3 uKIIa, BUCSYAsi BEpUIMHA (JIMCT), BETBb JIEPEBA, IyTh B IEPEBE, TUAMETP JECPEBA;
TeopHio rpa)oB. | ® H3ydaTh CBOMCTBa JiepeBa: CYIIECTBOBAHME BHCAYEH BEPILIMHBI, €IMHCTBEHHOCTh ITYTH MEXIY JIByMsI BEpLIMHAMH, CBS3b
MEXJ1y YUCJIOM BEPILIUH U YUCIOM pELeED;
® pemiaTh 337aud Ha MOMCK M NEepedyMcIeHHue MyTed B JepeBe, OINpeleseHUe Yuclia BepUIMH Wi pédep B JepeBe, 00Xo[
OMHApPHOTO JIepeBa, B TOM YHCJIE€ C TPUMEHEHUEM NPaBUJIa YMHOKEHUSL.
Crnyualinbie ® ocBauBaTh IMOHATHS: B3aUMHO IPOTUBONOJIOXKHBIE COOBITHSI, ONEpaly HaJl COOBITHUSIMU, OOBEIMHEHUE U MepecedeHHe
COOBITHS. coObITHi, Ararpamma Ditnepa (Diinepa—BeHHa), COBMECTHbBIE U HECOBMECTHBIE COOBITHS,

77




U3y4aTh TEOPEMBI O BEPOSITHOCTH OOBETMHEHHUS ABYX COOBITHI ((hOPMYJIBI CIIOKEHHS BEPOSITHOCTEH ),

pelaTh 3aJa4d, B TOM YHCJIEe TEKCTOBBIC 3aJlaud Ha ONpe/ieJeHHe BEepOsITHOCTENH OObEIMHEHNUS U IiepecedeHus! cOObITUH ¢
MIOMOIIBIO YMCIIOBOW TPSIMOM, AMarpamm Ditniepa, GOpPMYIIbI CII0KEHUS BEPOSTHOCTEH;

OCBavBaTh TMOHATHS: MPABUJIO YMHOXKEHUS BEpOSATHOCTEH, YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBIE COOBITHUS JEpEBO
CIIy4alHOTO OIBITA;

U3y4yaTh CBOMCTBA (ONpeaeNeHHs) He3aBUCUMBIX COOBITHIA;

pemaTh 3a/1a4 Ha ONpeiesieHue U UCTIO0Ib30BAHUE HE3aBUCUMBIX COOBITHIA;

pemaTh 3a/1a4i Ha MOMCK BEPOSITHOCTEN, B TOM UUCIIE YCIOBHBIX, C HCIIOJIB30BAHNUEM JEPEBA CIIYYaliHOT'O OIBITA.

O06o06mIcHuE,
KOHTPOJIb.

IMOBTOPATH NU3YUCHHOC U BbICTPpAUBATHL CUCTEMY 3HaHHI>i;

peaTh 3aJa4u Ha NPCACTABJICHUC U OITMCAHUC JAHHBIX C TIOMOMUIBIO U3YUCHHBIX XapaKTCPUCTUK;,

pemaTh 3aJja4 ¢ IPUMEHCHUCM Fpa(bOB

pemaTh 3aja4 Ha HAXO0KICHHUE BEPOATHOCTHU CJ'Iy‘-I&fIHOFO COOBITHS 110 BEPOATHOCTAM 3JICMCHTAPHBIX CO6I>ITI/II71, B TOM 4HUCIJIC
B OIIbITAX C PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU CO6LITI/I$IMI/I;

peliaTh 3aaa4M Ha HaAXOXIACHUC BGpOfITHOCTCﬁ O6’I)€I[I/IH€HI/I${ H TICPCCCUCHU CO6I>ITI/H71, B TOM YHCJIC HC3aBUCHMBIX, C
HCIIOJIBb30BaHUEM Fpa(l)I/I‘{eCKI/IX HpeZ[CTaBJ'IeHI/Iﬁ " JICpCBa cnyqaﬁHoro OIIbITA.

10 kaacce

Ha3zBanue
pa3zaeJia (TemMbl)
(4MCJI0 YacoB)

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIUXCS

IToBTOpEHUE
Kypca 9 kiacca.

MOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA;

pemaTh 3a/1a4u Ha MPeJICTaBICHNE U OTIMCAHUE TaHHBIX;

pelath 3a7aud Ha HaXOXACHHE BEPOSATHOCTEH OOBEIMHEHUS M TEpeceueHUs: COOBITHIl, B TOM YHCJIE HE3aBUCHUMBIX, C
UCTIONIb30BaHUEM TpadUICCKUX MIPEICTABICHHN U JIepeBa CIIy9alfHOTO OIIBITA.
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DneMeHThI
KOMOMHATOPHUKHU

pelaTh 3a1a4y NepedopoM BapUAHTOB;

OCBavBaTh MOHATHSA: KOMOHMHATOpPHOE MPAaBHJIO YMHOXXEHUS, YHOpPSIOYEHHas Mapa, Tpoika OOBEKTOB, NEPECTaHOBKA,
(akTopuain yncia, coueTaHue, YUCII0 COUeTaHU, TpeyronbHuK [lackans;

pelaTth 3aa4d Ha IMEPEYNCICHHUE YNOPSAOYEHHBIX Iap, TPOEK, MEPEUYHUCICHUE NEPECTAHOBOK M COUYETAaHUM AJIEMEHTOB
Pa3JINIHBIX MHOKCCTB,

pelaTh 3a/1a4y Ha MPUMEHEHHUE YKciia coueTaHui B anredpe (cokpaméHHoe yMHOKeHue, 0uHoM HploToHa);

pemaTh, NpUMeHssE KOMOMHATOPHKY, 3a]Ja4l HA BEIYMCIIEHUE BEPOSITHOCTEM.

['eomeTpuuecka
s BEPOSITHOCT.

OCBaHuBAaTh INOHATUC FCOMeTpI/I‘leCKOﬁ BCPOATHOCTH,
peiuaTh 3aga4M Ha HaAXOXICHUC BepOSITHOCTeﬁ B OIbITax, MpeACTaBUMBIX KakK BLI60p TOYCK H3 MHOTI'OYroJIbHMUKA, Kpyra,
OTPE3Ka UJIN AYT'U OKPYKHOCTH, HUCJIOBOI'O IIPOMECIKYTKA.

HcneiTanus
bepnynnu.

OCBavBaTh MOHATHSA: UCTIBITAHUE, SJIEMEHTapHOE COOBITUE B UCIIBITAHUHU (YCTIEX M HEyJlaua), CepUsl UCTIBITAHUHN, HACTYIICHUE
NEepBOTO ycrnexa (Heynaun), cepus ucnblTanuii bepuyiu;

pelaTh 3a7a4i Ha HAXO0XKICHUE BEPOSITHOCTEH COOBITHI B CEpUU UCTIBITAHUH 710 IEPBOTO yCIieXa, B TOM YHCJIE C TPUMEHEHUEM
(opMyIIbI CyMMBI T€OMETPUUYECKON IIPOTrPECCUH;

pelaTh 3aJaud Ha HAaXOXKJICHHE BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHI B CEpUM MCHBbITAaHUN bepHymim, Ha HaxoXXAeHUE
BEPOATHOCTH ONPEIEIEHHOTO YNCa YCIIEX0B B CEpUU UCTIbITaHUM bepHyiuy;

U3y4yaTh B XOZ€ MPAKTUYECKOU pabOThI CBOWCTBA BEPOATHOCTH B CEPHU UCTIBITAHUN bepHysu.

Crnyuaitnas
BEJIMYMHA.

OCBOUTbH IOHSTHSA: CllydalHasi BEJIMYMHA, 3HAYEHUE CIIyYallHOM BEJIMYMHBI, PACIIPEICICHUE BEPOSTHOCTEN;

u3ydaTh U OOCYKJaTh MPUMEpPHl JUCKPETHBIX U HEMPEPBIBHBIX CIy4alHBIX BEIUYHUH (POCT, BEC YeJIOBEKa, YHCICHHOCTh
HACEJICHUs, IPyrUe U3MEHYMBHIC BEJIMYUHBI, PACCMATPUBABIIHNECS B KYpce€ CTATUCTHKH), MOJIETBHBIX CITyYalHBIX BEJIMYUH,
CBSI3aHHBIX CO CITyYailHBIMH OMbITaMU (OpOocaHue MOHETHI, UTPATLHON KOCTH, CO CIIy4allHBIM BHIOOPOM H T. 11.);

OCBaMBaTh MOHITHS: MATEMATUIECKOE OKUIAHHUE CIYYaiiHON BEIMYMHBI KaK TEOPETHUECKOE CpeHEee 3HAUCHUE, TUCTICPCHUS
CITy4aifHOM BeJIMYMHBI KaK aHAJIOT AUCIIEPCUH YUCIOBOr0o HabO0pa;

pemiaTh 3a7ja41 Ha BEIYMCICHIE MATEMATHICCKOTO 0KUIAHUS U JTUCIICPCUH JUCKPETHOM CIIy9aiiHOM BETMYUHEI 10 33JAHHOMY
pacmpeiesieHHIo, B TOM YHUCIIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;

3HAKOMHTBCS C MATEeMATHYECKUM OXXHJAHUEM W JUCTIEpCHEl HEKOTOPBIX pacHpeesICHUl, B TOM YHCIIE PacHpeieICHUs]
CITy4aifHOM BEJIMYMHBI «YUCIIO YCIIEXOB» B CEPUU UCTIBITAaHUN bepHymny;

U3y4aTh YaCTOTY COOBITHS B MIOBTOPSIONIUXCSI CITyYaHBIX OMBITAX KaK CIIYYaiHYIO BEITUYHHY,

3HAKOMUTBCS € 3aKOHOM O0JbIX yucen (B popme bepHysum): mpu OOIBIIIOM YKCIIe OMBITOB YaCTOTA COOBITHSI OJIM3Ka K €T0
BEPOSTHOCTH,
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® DpCIIaTh 3aJa4YM HA U3MCPCHUC BepOﬂTHOCTefI C IOMOIIIBIO YaCTOT,

O6CY)KI[8.TB POJIb 3aKOHA 0OIBIINX YHCET B 000CHOBAHUU YaCTOTHOI'O METOda UBMCPCHUA BepOHTHOCTCP’I;

® O6C}’)KI[8.TI) 3aKOH OOJIBIINX YHCEI KaK IIPOABJICHUC CTATHUCTHYCCKOU yCTOﬁ‘-IHBOCTPI B U3BMCHYMUBLIX ABJICHUAX, POJIb 3aKOHA
OOMIBIINX YHCET B npupoAc U B ) XU3HU YCIIOBCKA.

O60061menue,
KOHTPOJIb.

® [IOBTOPSTH U3YYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUN;

pelaTh 3alayd Ha IPEICTaBICHUE U OIIMCAHUE NAHHBIX;

® pelaTh 33Ja4d Ha HaXOXJICHHE BEPOSTHOCTEW COOBITHUH, B TOM YHUCIIE B OMNbITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
COOBITUSIMH, BEPOSATHOCTEH 00bETMHEHNUS U NIEPEeCeUEHUs COOBITUH, BBIYUCIISATH BEPOSITHOCTH B OIBITAX C CEPUSMH CITy4alHBIX
WCIIBITAHUM.

TEMATHUHYECKOE INIAHUPOBAHUE «BEPOATHOCTB U CTATUCTHUKA»

BEPOATHOCTDb U CTATUCTHUKA 7 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne i/ P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
but6mmoreka [IOK
1 IT 7 2
PEACTABIICHHC HAHHBIX https://m.edsoo0.ru/7f415fdc
bubmmoreka [IOK
2 0] 1
fHcaTCIbRad CratneTia 8 https://m.edsoo.ru/7f415fdc
. but6mmoreka [IOK
3 C 6 1
TYHAIHAN HIMEIIHBOCTE https://m.edso0.ru/7f415fdc
Bbu6moreka [JOK
4 B 4
BEICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
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BCpOfITHOCTB 1 9aCTOTa CHy‘I&ﬁHOFO

4 bu6mmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [IOK
O00011eHNEe, CUCTEMATH3AIMI 3HAHUH 5 https://m.edsoo.ru/7fA158dc
OBIIEE KOJIJMYECTBO YACOB I10 34

[NPO'PAMME
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BEPOATHOCTDb U CTATUCTUKA 8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieJioB U TeM uudpoBbie
Ne ni/m P Konrpoabusie | Ilpakruyeckue (mudpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [IOK
! Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
9 OnucarenpHas cTaTucTuka. PaccenBanue 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mrowxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
4 BeposiTHOCTB ciTyd4aiiHOTO COOBITHS 6 1 httos:/m.edsoo.ru/7f417f62
bu6mmoreka [IOK
> Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
6 Cirysaidubie cobrmia 8 https://m.edsoo.ru/7f417fb2
. butmmoreka [JOK
7 O0001enue, cucTeMaTH3anys 3HaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 9 1
ITPOI'PAMME

82



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

BEPOATHOCTDb U CTATUCTUKA 9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB M TeM uudposBbIe
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mucpp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 TosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DneMeHThl KOMOMHATOPUKH 4 1 htts://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henbirarus bepiysuim 6 1 https://m.edsoo.ru/7f41a302
. bubmuotexa [JOK
> Coryuaitnas BeHnHa 6 https://m.eds00.ru/7f41a302
bu6mmoreka [IOK
6 O6obmenne, KonTpoI:, 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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