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HOACHUTEJBHAASA 3AIIMCKA

OO0mas xapakrepucTuKa y4eOHoro npeamera «MareMaTuka

[Iporpamma yueOHOro mnpeamera «MaTemaTuka» pa3paboTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOTO 00Pa30BaTENIBHOIO CTaHAAPTa OCHOBHOI'O OOLIETr0O
00pa30oBaHUs C y4ETOM M COBPEMEHHBIX MHPOBBIX TPEOOBAaHMW, MPENBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPATUIUN POCCHUICKOTO 00pa3oBaHMsl, KOTOpPbIE
00€CIEeYnBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHIUSMHU, COCTABIISIFOUIUMU OCHOBY
JUISL  HENpPEephIBHOTO 0Opa3oBaHMs M CaMOpPa3BUTHUSA, a TakXKe IeJIOCTHOCTD
OOIIEKYIbTYPHOTO, JJMYHOCTHOTO U MO3HABATEIBHOTO pa3BUTHS oOydarommxcsa. B
IporpaMMe YYTEHbl MIEU U TNOJOKEeHHs KOHIenuu pa3BUTHUS MATEMaTUYECKOTO
obpazoBanus B Poccuiickoit @enepanuu. B amoxy nudpoBoit Tpanchopmalmy Beex
cdep 4enoBEeYECKOH AeSITENbHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM
YeJIoBeKOM 0e3 0a30BOM MaTeMaTH4eCcKOW MOATOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa
CII’KUT OMOPHBIM MPEIMETOM JIJIsl U3YUECHHS] CMEKHBIX AUCIUIUIMH, a IMOCJIE MIKOJIbI
peanbHOM HEOOXOJUMOCTBIO CTAHOBUTCS HEMPEPhIBHOE OOpa3zoBaHUE, YTO TpeOyeT
MOJTHOIIEHHOM ©0a30BO#l  0011e00pa3oBaTEIbHOM TOATOTOBKM, B TOM YHCJIE H
MaTeMaTU4ecKor. ITO 00YCIOBIEHO TEM, YTO B HAIIM JHU PACTET YHUCIIO ITpodeccHil,
CBSA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATUKH: U B cPepe SIKOHOMUKH,
U B OM3HECE, U B TEXHOJOTUYECKHUX 00JIACTAX, U JIaXe B TYMaHUTapHBIX cepax. Takum
o0pa3oM, Kpyr oOy4aromuxcsi, i KOTOPhIX MaTeéMaTHKa MOXET CTaTh 3HAYUMbBIM
IIPEAMETOM, PACIIAPSAETCA.

[TpakTHyeckast HOJE3HOCTh MAaTEMATHUKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM
ABJISIIOTCS QyHAAMEHTAIbHBIE CTPYKTYPhl HAIIETO MHUPA: IPOCTPAHCTBEHHBIE (POPMBI
Y KOJIMYECTBEHHBIE OTHOUIEHUS OT MPOCTEMIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM
OMbITE, JO JOCTAaTOYHO CIIOKHBIX, HEOOXOIMMBIX [JIi Pa3BUTHUs HAYUYHBIX U
NPUKJIAAHBIX UJEW. be3 KOHKPETHbIX MaTeMaTHUYECKUX 3HAHUW 3aTPYyAHEHO
MOHUMAHUE TPHUHIUMIOB YCTPOICTBA W MCIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W HWHTEpIpETalus pa3HOOOpa3HON COIMAIBbHOM, HSKOHOMHYECKOM,
MOJIUTUYECKOW HMHPOpMalMK, Mano 3PQPEeKTHBHA IOBCEIHEBHAs MpaKTUYECKas
nesTenbHOCTh. Kaxa0My 4enoBeKy B CBOEH KU3HHU MPUXOAUTCS BBIOJIHATH PACUEThI
U COCTaBJISITh  AJNTOPUTMbI, HAXOAUTh U TMPUMEHATH (POpMyJbl, BIAACTh
MPAKTUYECKUMHU TIPUEMaMH TEOMETPUUECKUX H3MEPEHUNW M TOCTPOCHUM, YUTaTh
uH(pOpMaIuUIo, MPEICTABIECHHYI0 B BUAE TaONMI, AUarpaMM M rpauKOB, >KUTh B
YCJIOBUSIX HEOIPEJEICHHOCTH U MOHUMAaTh BEPOSITHOCTHBIM XapakTep CIy4YaHbIX
COOBITHH.

OnHOBpeMEHHO C pacmmpeHueMm cdep TNPUMEHEHHS MaTeMaTUKd B
COBPEMEHHOM OOIIeCTBE BCE 00Jiee BaKHBIM CTAHOBHUTCS MaTEeMaTHUYECKUH CTHIIb
MBIIUIEHUS, MPOSBIISIIOIIMKACS B ONPENIEIEHHBIX YMCTBEHHBIX HaBblKax. B mporuecce
M3yYCHHS] MAaTeMaTUKU B apceHal NPUEMOB M METOJOB MBIIUICHUS YelOBEKa
€CTEeCTBEHHBIM 00pa30oM BKJIIOYAIOTCS WHAYKUUS W JEAyKUIHs, 0000IIeHHuEe W
KOHKpETHU3alusi, aHalu3 W CUHTE3, KilacCUpUKAMs MW  CUCTEMaTU3allus,
abcTtparupoBanue U aHanorus. OObEKThl MaTEMATUYECKUX YMO3AKIIOUEHUH, TIPaBUIIa
UX  KOHCTPYHMPOBAHHUSI  PACKpPBhIBAIOT MEXAHWU3M  JIOTHYECKUX  TOCTPOECHHIA,
CIIOCOOCTBYIOT BBIPAOOTKE yMeHHsSI (HOPMYJIUpPOBaTh, OOOCHOBBIBATH M JOKAa3bIBATh
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CYXJIEHHUS, TeM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIeHne. Benymas poinb
NPUHAJICKAT MaTeMaTHKe U B (HOPMHUPOBAHMM aNTOPUTMUYECKON KOMIIOHEHTHI
MBIIUJICHUSI W BOCHUTAHMM YMEHHHA JEHCTBOBATh IO 3aJaHHBIM alTOPUTMAaM,
COBEpIIICHCTBOBATH U3BECTHBIC U KOHCTPYHUPOBATh HOBBIE. B mpoiiecce perienns 3a1au
— OCHOBOH y4eOHO e TEeIbHOCTH Ha YpOKaxX MaTeMaTUKH — Pa3BUBAIOTCS TAKXKe
TBOpYECKas U MPUKIIATHAS] CTOPOHBI MBIIIJICHHS.

OOyyeHne MaTeMaTUKe 1aeT BO3MOXKHOCTh Pa3BUBATh y 00yUaIOLIUXCS TOYHYIO,
palroHaNbHYI0 U HH()OPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOISAIIUe
SI3BIKOBBIC, CUMBOJIMUYECKUE, TpauuecKue CpeAcTBa U BBIPAKCHHS CYXKICHHH U
HATrJISITHOTO X MPECTaBICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM O0IIEl KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH
ABNsieTCS  o0IIee 3HAKOMCTBO C METOAaMM TO3HAHUS JCHCTBUTEILHOCTH,
HpeACTaBICHUE O IPEIMETe U METOIaX MATeMAaTUKHU, UX OTJIMYHIA OT METOAOB APYTUX
€CTECTBEHHBIX M TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MaTEeMaTHKU
JUIA PEIIeHUs] HAyYHBIX W TPUKIAJAHBIX 3a7ad. Takum o0pa3oM, MaTeMaTH4ecKoe
oOpa3oBaHNHE BHOCUT CBOM BKJIaJl B (DOPMUPOBAHKE OOIIEH KYJIbTYphl YEJIOBEKA.

W3ydyeHne MaTeMaTHKHd TakKe CIOCOOCTBYET JICTETHUECKOMY BOCIHUTAHHUIO
YeloBeKa, TOHMMAHUIO KpacoThbl M WU3SIIECTBA MATEMAaTHUECKUX PaCCYKICHHM,
BOCHIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HIEH CUMMETPHUH.

KoppekunonHo-pa3BuBaomnii MoTeHIaI yueOHoro mpeamera « MaTemaTHkay
COCTOMT B OO0ECHEUEHHMH BO3MOXKHOCTEH ISl MPEOJOJCHHUS  CIEAYIOUINX
CHelU(PUUECKUX TPYAHOCTEN cIab0BUIAILINX 00YYAIOITNXCS:

° Q)paFMeHTapHOCTB nin HUCKaXXCHHOCTD HpeI[CTaBJIeHI/Iﬁ 0 PCAJIbHBIX
00BEKTax H Imponcccax,

° HCAOCTAaTOYHOCTD HGO6XOI[I/IMI>IX CBGI[CHPIIZ 00 OKPYZKaromieM MHUPC;

° HCOOCTAaTOYHOCTD CONaJIbHOTO OIIbITa H, KakK CJIICACTBHUC,

HEBO3MOKHOCTh YCHEIIHOTO0 (POPMUPOBAHUS PsAJA MOHATUM, PEIICHUS CIOKETHBIX U
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

. TPYIHOCTH BOCHpUATHS Trpaduyeckod HHPOPMALMK U BBITOJIHEHUS
TMOOBIX rpaduueckux padoT, 3aMeJIEHUE TEMIIA BBINIOJHEHUS TOCTPOCHU;
. 3aMEUIEHUE TEMIIA U CHUKEHUE CKOPOCTH BBINOJHEHHS MHCbMEHHBIX

paoborT.
[Ipeomonenne yka3aHHBIX TPYAHOCTEH IOJKHO OCYIICCTBIISITHCS Ha KaKIOM
YPOKE YUUTEJIEM B MPOIECCEe CIEIUATBHO OPTaHU30BaHHONW KOPPEKITMOHHOM PaOOTHI.

Hean usyyenus yueOHOro npeamera «MaremaTtuka»

[TpuopuTeTHBIME HENIMHU 00yUEHHS MaTeMaTHKE B 5—9 Kiaccax sBJISIOTCS:

dbopMupOBaHUE TEHTPATHHBIX MATEMAaTHYECKUX TMOHATHH (YHCIIO, BETUYHMHA,
reoMeTrpudeckas gurypa, nepeMeHHas, BEpOSITHOCTh, (DYHKIHS), 00eCTIeunBarONINX
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTL  MaTeMaTHYeCcKoro  oOpa3oBaHUSA
00yyJarommxcs;

MOJIBE/ICHHE OOYYAIOIIMXCS Ha JOCTYIHOM IS HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKAIOIIEro MUpa, TOHMMaHUE MAaTEMAaTHKN KaK YacTH
o011 KyJIbTYpHI YEJIOBEUECTBA;



pa3BUTHE MHTEUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH 0Oydarommxcs,
II03HABATEJIbHOM  AKTUBHOCTHM,  HMCCIEJOBATEIbCKUX  yYMEHUH, KPUTUYHOCTH
MBILUIEHUS, MHTEPECa K U3YUYEHNUIO MAaTEMATHKH;

dbopmupoBanre (¢GyHKIIMOHATIBLHOW MaTEeMAaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MOHITHIA, 00BEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX KU3HEHHBIX CUTYALMSIX U MPU U3YUYEHUU OPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE
MaTeMaTUKM M CO3/aBaTb MAaTEMaTUYECKUE MOJEIU, IPUMEHATH OCBOCHHBIN
MaTeMaTU4YEeCKU ammapar Ui pPElIeHUus [PAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATH U OLICHUBATH IIOJIYYECHHBIC PE3YIIbTATHI.

KoppekuuonHsle 3a1a4u:

. PazButue 3pUTENBHOTO, OCS3aTEIBHO-3PUTEIBHOTO U CIYyXOBOTO
BOCIIPHUSTHSI.

. Pa3BuTHe Mpon3BOILHOTO BHUMAHUA.

. Pa3BuTHe u KOppekuus namMsTy.

. PasBuTHe ©  KOpPpPEKIHMS  JIOTHYECKOTO  MBIIUICHHS, OCHOBHBIX
MBICITUTENILHBIX OTIEpaITHi.

. [IpeogoneHne MHEPTHOCTH MICUXUYECKHUX MPOIIECCOB.

. Pa3Butue nuanornyeckoil 1 MOHOJIOTUYECKON PEUH.

. [Ipeononenue BepOanu3ma.

. @®OopMHpPOBAaHUE HABBIKOB 3pUTEIBHOIO, OCS3aTEIbHO-3pDUTEIBHOTO U
CJIyXOBOTO aHaJIU3a.

. Pa3BuTHe HaBBIKOB  OCSI3aTEJIbHO-3PUTEIBHOTO  OOCJIENOBaHUS U

BOCIIPUSITUSL IIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€IBIX) pebePHBIX M300paKeHHI
MIPEAMETOB, KOHTYPHBIX H300paKEHUN T€OMETPUUYECKUX QUTYD U T.II.

. @opMHUPOBAaHUE YMEHUSI BBIIOJHATH MPH TOMOIIM YEPTEHKHBIX
MHCTPYMEHTOB T€OMETPUYECKHE IOCTPOCHHUS, MOCTpOeHHE TpadukoB (QyHKIMHA,
ayarpamM M T.II.

. dopMHUpOBaHUE yYMEHUS YWUTATh LBETHBIC (WJIM KOHTPACTHBIC, YEPHO-
oenbie) penbedHbie rpadrKu AIEMEHTAPHBIX (PYHKIIUM HA KOOPJIUHATHOU MJIOCKOCTH.

. OOyueHue npaBuiiaM 3allUCA MaTEMATUYECKUX (POPMYIT U ClIEHUaIbHBIX
3HAKOB.

. OOyueHue mpruemaM npeoopa3zoBaHUs MATEMATUYECKUX BBIPAKEHHM.

. CoBepIIIeHCTBOBAaHME  CICIMAJIBHBIX ~ NPUEMOB  OOCIEAOBaHUS U
M300paKEeHHS H3y4aeMbIX O0OBEKTOB.

. @opMHUpOBaHUE, YTOUHEHUE WA KOPPEKUUS MPEACTABICHUN O
MpEeIMETAX U MpoLeccax OKPYKArUIEH JEUCTBUTEILHOCTH.

. @opMHPOBAaHUE U COBEPUIEHCTBOBAHNE YMEHUS PacClIO3HABATh CXOAHbBIE

npeaMCTbl, HAXOIUTb CXOAHBIC WU OTIMYHUTCIBbHBIC IIPU3HAKH IIPCIMCTOB U }IBHGHHI;'I,
HCIIOJIBb3Yys COXPAaHHBIC aHAIIN3aTOPLI.

. @opMHUpPOBaHUE U COBEPIICHCTBOBAHME YMEHHSI HAXOAUTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, BBIIEIATH I1aBHOE, 000011aTh, /1€JaTh BHIBOIBI.
. CoBeplIeHCTBOBaHME HABBIKOB BepOaIbHOW KOMMYHHUKAIUH.



o CoBepIlIEHCTBOBAaHHE YMCHHS MPUMEHITh HeBepOalbHbIE CIOCOOBI
oO1IeHUS.

. Pa3BuTne MenKol MOTOPUKH U 3PUTEINBHO-MOTOPHOM KOOPAUHALMU.

. CoBepUICHCTBOBaHME  YMEHMS  3pPUTEIIBHOW  OPUEHTUPOBKH B
MHKPONPOCTPAHCTBE.

. @OopMHPOBAaHUE PALMOHAIBHOIO TOAXO0JAa K PELICHUI0 Y4YeOHBIX,

OBITOBBIX M TMPOGECCHOHANBHBIX 3a]1ad, Pa3BUTHE aAHAJTUTHKO-TIPOTHOCTHYECCKUX
yYMEHUH U HaBBIKOB.

AnreOpa sBISE€TCS OJHUM H3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0OecreuynBaeT M3y4eHHe IPYruX IAUCIUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIro, TaK H
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJI TPOJI0JKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW >XW3HHU. Pa3BuTHe y 0OO0y4yalomMXCs HAay4YHBIX MPEICTABICHUNA O
POUCXOXKJECHUN U CYHIHOCTHU alreOpandecKux aOCTpaKIui, croco0e OTpa)KeHHs
MaTeMaTUYECKOW HAayKOW SIBJICHUNW W TPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTeMaTUYECKOT0 MOJICIMPOBAHKS B HAYYHOM MMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(hopMUPOBaHNIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIIJICHUS, HEOOXOUMBIX JJIS
ajanTalyud B COBpeMEHHOM UG poBOM od1iecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM
oOpa3oMm oOecreunBaeT pa3BUTUE yMEHUsS HaOJ0AaTh, CpaBHUBAaTh, HaXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIBI, (hOPMYJIHUPOBATH
yTBepkeHud. OcBoeHue Kypca aiareOpbl 0OecreyuMBaeT pa3BUTHUE JIOTMUECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHBHBIE M HWHIYKTHUBHBIC
paccykJieHus, o000IeHne W KOHKpETH3aluio, abCTparupoBaHUE U AHAJIOTHUIO.
OOyuenue anrebpe mpeAnojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESTEIBHOCTH  OOyYaloIIMXCS, TOJTOMY CaMOCTOSATEIBHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil NeITebHOCTHOTO TPUHIINIA
oOyueHwusl.

B cTpykType mporpammbl y4eOHOTO Kypca «Aisredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJAEP)KATEIbHO METOIWYEeCKHe JuHuU: «Yucna u
BBIUUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPaBHEHUSI U HEPABEHCTBAY;
«Dynkuun». Kaxnas u3 aTux cojiepxkaTeIbHO-METOIUYECKUX JIMHUN pa3BUBAETCs Ha
MPOTSKEHUU YEThIPEX JIET U3YUEHHUsI Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch U
B3aMMO/JICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xo7e M3yueHus: Kypca o0ydarouuMcest
MPUXOJNUTCS JIOTUYECKU paccCyXkaaTh, HUCIOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
S3bIK. B CBSI3M ¢ 9TUM 11e71ec000pa3HO BKIIOUHUTH B IPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTHUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3JieNIbl MATEMATHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMKCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTU4YeCKOro s3bIKa. TakuMm 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEIHLHOM
U CTPYKTYPHOUM OCOOEHHOCTBHIO Kypca «AInreOpa» SIBISETCS €ro WHTETPUPOBAHHBIN
XapaKkTep.

Conepxxanue JnuHUM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOWM ISt
JTajdbHEUIero M3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarommuXxcs
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS TOJh30BaThCA aJTOPUTMAMH, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX ISl MOBCEIHEBHOMN
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KU3HU. PazBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAMOHAIBHBIMU U
MpPALMOHATIBHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
qyciie. 3aBepIICHHE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K CTapllIeMy 3BEHY OOILIEro
oOpa3oBaHU4.

CopeprkaHre IByX aJlreOpandecKuX JUHUN — «AJIreOpandecKue BhIPAKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (HOPMUPOBAHUIO Yy OOYyYaAIOLIUXCA
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOIo Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX IIPEIMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3aady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuall IpyHIUpPYETCs BOKPYT pallMOHANbHBIX BBIpAXKEHUU. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKA JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakXKe JalIbHEHIIEee pa3BUTHE aJTOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBBIKAMU JIEYKTUBHBIX paccykaeHuil. [Ipeodpa3oBaHne cMMBOJIBHBIX (DOPM BHOCHUT
CBOM crneuuuyeckuil BKJIaJ B pa3BUTUE BOOOPaXKEHUS, CHOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Copepxanve (yHKIMOHAIBbHO-TpaUUYECKON JIMHUKA HALEJIEHO Ha MOJIyYCHHE
oOyJarouMMuUCs 3HaHUM 0 PYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
ONMMCAHUS M MCCIEIOBAaHUS Pa3HOOOpPAa3HBIX MPOLECCOB W SIBJIEHUW B IMPUPOJE U
oOmecTtBe. M3ydyeHne 3Toro marepuaia CrocoOCTBYET Pa3BUTHIO Y OOYy4YarOMIMXCS
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUM LIMBUIN3ALUN U KYJIbTYPHI.

Crnenys npencTaBieHHON pabouel mporpaMMme, HauMHas ¢ CEbMOro Kiiacca Ha
ypOKax T€oMEeTpUr 00yYaroHuiics YYUTCSl IPOBOAUTD J1I0KA3aTEIbHBIE PACCYKACHMUS,
CTPOUTH JIOTHYECKHE YMO3aKJIIOUEHUsS, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS U
CTPOUTh KOHTPHPUMEPHI K JIOXKHBIM, HMPOBOJAUTH PACCYXKACHHUS «OT MPOTHUBHOTOM,
OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpAaTHBIE YTBEPIKICHHUS.
OOyuaromuiics, OBIaJAEBIINI HUCKYCCTBOM pacCyXAaTh, OyAeT NMPUMEHSATh €ro U B
OKpY>KaroIller KU3HU.

[{enpro M3yuyeHUsi TEOMETPUU SBISETCS MCIOJIb30BAHUE €€ KAaK MHCTPYMEHTa
MIPU PELIEHUU KaK MaTeMaTHYECKUX, TaK M MPAKTHUECKUX 3aJay, BCTPEUYAIOUIUXCS B
peanbHOM #U3HU. OKOHYMBLIMI KypC T€OMETpUM OO0yYaroluics JOJIKEH ObITh B
COCTOSTHUM ONPEJEIUTh T€OMETPUUYECKYIO PUTYPY, ONUCATh CIOBAMM JaHHBIN YePTEK
WIM PUCYHOK, HalTH IUIOIIAJAb 3€MEJIbHOTO Y4YacTKa, PacCUUTaTh HEOOXOAMMYIO
JUTMHY ONITOBOJIOKOHHOTO Kabess uin TpeOdyeMble pa3Mephl rapaxa st aBTOMOOUIIS.
OTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTENIbHAS JIMHUS B W3YyYEHUU T€OMETPUM B
LIKOJIE.

Yuurento pekoMeHIyeTcs MoA0MpaTh 3a7aud MPaKTHUYECKOTO XapakTepa AJis
paccMaTpUBAaEMbIX TE€M, YUUThb JETEH CTPOUTh MATEMAaTUUYECKUE MOJENIH PEealbHBIX
KU3HEHHBIX CHUTYyalluid, MPOBOJUTH BBIYUCICHUS U OLICHUBATh aJEKBAaTHOCTh
MOJIy4YeHHOT0 pe3ysbTara. KpaliHe Ba)KHO OTYEPKUBATH CBSA3U T€OMETPUH C IPYTUMU
MpeAMeTaMi, MOTUBUPOBATh UCIOIb30BaTh ONpPENENIEHUs T€OMETPUUECKUX (Uryp u
MOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYUYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
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OTu cBsI3u HamOojee SpKo BUAHBI B TeMmax «Bektopsl», «TpuroHomerpuueckue
cooTHoLIeHUs», «Metona koopauHat» U «Teopema [ludaropar.

B coBpeMenHOM 1IM(POBOM MHUpE BEPOSATHOCTD U CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAUMMOCTD, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUN, TaK U UX
ponu B 00pa3oBaHWHU, HEOOXOIMMOM KaXJOMYy ueJoBeKy. Bospacraer umcio
npodeccuit, Ipyu OBIAICHUU KOTOPHIMH TpeOyeTcst Xopoiias 6a3oBasi MOJArOTOBKA B
00JIaCTH BEPOATHOCTU M CTATUCTUKH, TaKasl MOJArOTOBKA BaKHA IS MPOJOJIKEHHS
oOpa3oBaHMsI U [yl yCHEIHON MpodeccuoHaIbHOMN Kapbephl.

Kax11p1i1 4e0BeK MOCTOSHHO NPUHUMAET PEIIEHUs Ha OCHOBE MMEIOIIUXCS Y
HETO JaHHBIX. A JIJ1s1 000CHOBAHHOT'O IPUHSATHS PEILIECHUS B YCIOBUAX HEAOCTATKA WIIN
n30bITKa HH(pOpPMaLMU HEOOXOAMMO B TOM YHCJIE XOpOLIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILLUICHHE.

IMeHHO 1O03TOMYy OCTpPO BCTala HEOOXOAUMOCTh CHOPMHUpPOBATH Y
oOyyarommxcsi (yHKIIMOHATBHYIO TPAMOTHOCTb, BKJIIOUAIONIYI0 B C€OSl B KaueCTBE
HEOTHEMIJIEMOM COCTABIIAIOIIEH YMEHUE BOCIIPUHUMATh U KPUTUYECKU AaHAIU3UPOBATH
MH(}OpMaLMIO, IPEICTABICHHYIO B PA3JMYHbIX (pOpMax, MTOHUMATh BEPOATHOCTHBIN
XapaKTep MHOTUX PEAIbHBIX MPOLIECCOB M 3aBUCUMOCTEN, MPOU3BOIUTH MPOCTEMNIIINE
BEPOSITHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU NMPUHILIUIIAMH cOOpa, aHaIU3a U
MPEACTABICHNS JAHHBIX W3 Pa3IMYHbIX cep KU3HM OOlIecTBa W TrocyAapcTBa
npuoOm@aer oO0ydallmuxcss K OOIIECTBEHHBIM HHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHM3alMM mepedopa M IOJCYETa YHUCIa
BAPUAHTOB, B TOM 4YHCJIE, B IIPUKIAJHBIX 33/la4yaX. 3HAKOMCTBO C OCHOBaMHU TE€OPHUHU
rpadoB co3aer MareMaTH4eckuil QyHAaMeHT s pOpMHUPOBAHUS KOMIIETEHIUI B
obnactu MHGOPMATUKH U HUQPPOBBIX TexHONOTHHA. [lomMuUMO 3TOTO, MPU M3yuEHUU
CTaTUCTUKM M BEPOATHOCTH OO0OTaIlalTcs MPEACTaBICHUS OO0YyYaroUumxcs o
COBPEMEHHOM KapTUHE MHpa U METOAAX €ro UCCIEA0BaHUSA, POPMUPYETCSI HOHUMaHHE
pOJIM CTAaTUCTUKM KaK HCTOYHHMKA COLMAIBHO 3HAYMMOM HWHGOpMAMU U
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUYU € JaHHBIMU LIEJISIMU B CTPYKTYpe NpOrpaMMbl yueOHOTO Kypca
«BepodATHOCTP W CTaTUCTHKa» OCHOBHOM IIKOJIbI  BBIJIEICHBI  CIEAYIOIINE
colepkaTesbHO MeTtoaudeckue nuHuu: «llpeacraBieHue JaHHBIX U ONUCATEIbHAs
CTaTUCTHKa»; «BeposATHOCTHY»; «DJIeMEHTbl KOMOMHATOPUKWY»; «BBeneHue B Teoputo
rpadoBy.

Copnepxxanne nuauM «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATHCTHKA»
CIIY’KUT OCHOBOH 111 POpMUPOBaHUS HABBIKOB PaOOTHI ¢ MH(POPMAIIUEH: OT YTCHUS U
MHTEpIpeTaluud MHGOpMalMK, MNPEJCTABICHHON B Tal0nMIax, Ha auarpamMmmax H
rpadgukax n0 cOopa, MpEACTaBICHUS U aHalW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEAHMX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaromuecsi ydarcs CUMThIBaTh W MHTEPHPETUPOBATH JIaHHBIC, BBIIBUTATb,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Hal
(dakTopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, W OLICHMBaTh MX BIHUSHUE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U MPOLECCHI.

NHTYUTUBHOE TPEACTABICHUE O CIYYaWHOM HW3MEHUYMBOCTH, HUCCIEAOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIUNW CTAHOBUTCS MOTUBUPYIOILLEW OCHOBOU IS U3YYECHUS
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TEOPUHU BEPOSITHOCTEHN. Bosplioe 3HaueHHE 3/1eCh UMEIOT MPAKTUYECKUE 3a7aHus, B
YAaCTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJIEIISIMH.

[TonsiTHEe BEpPOSTHOCTH BBOJUTCS KAk Mepa MPaBIONON00MS CIy4alHOTO
coObrtusi. Ilpu wm3ydeHmm Kypca oOydaromuecs 3HAKOMSATCS C MPOCTEHIINMU
METOAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYalHBIX  JKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMHA CTaBUTh M peraTh Oojee CIOXHBIE 3agadud. B Kypc BXOAST
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIIMYMHAX W MUX YHUCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBJISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOXECTBAaMU U OCHOBHBIMHU OIECpAlASIMU HAJl MHOKECTBAMH, PacCMaTpPUBAIOTCS
OpUMEphbl MPUMEHEHUS IS PEUIEHUs 3aJad, a TaKKe HCIOJIb30BaHUSA B JIPYrUX
MaTEMaTUYECKUX KypcaX U y4eOHBIX MpeaMeTax.

Mecto yuyeOHoro npeamera «MatemaTuka» B y4e0HOM IIaHe

VYueOublii npenMer «MaTtemaTuka» sBISETCS 00s3aTeNbHBIM IPEIMETOM Ha
JaHHOM ypoBHe oOpaszoBanus. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHbII
npeaMer «MaTeMaTthka» TPaJAUIMOHHO M3Yy4aeTCsi B paMKaxX CIEIYIOIUX Yy4eOHBIX
KYpCOB: B 5-6 kjaccax — Kypca «MaTteMatukay, B 7-9 kilaccax — KypcoB «Anredopar»
(BKJIFOYWAsi DJIEMEHThl CTAaTUCTUKU W TEOpUM BeposTHOCTe) u «['eomerpus».
Hacrosiieit mporpammoii BBOJUTCSI CaMOCTOSITENIbHBINA YUeOHbIN Kypc «BeposiTHOCTD
U CTaTHUCTUKA.

B 5—10 knaccax (Bapuant 2 AOOII OOQ) y4yebnblii ipeameT «MaremaTrka
TPAJAUIIMOHHO U3yYaeTcCs B paMKax CIEAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7—10 kimaccax — KypcoB «AnreOpay (BKJIOYasi 3JIEMEHTBI
CTaTUCTUKU M Teopuu BeposTHOocTer) u «['eomerpusi». Hacrosmeir mporpammont
BBOJIMTCSI CAMOCTOSITENIbHBIN yUeOHBIN Kypc «BEpOSITHOCTh U CTAaTUCTUKAY.

Mecto yueOHOro kypca «MareMaTuka» B y4eOHOM IIAHE.

CornacHo yueoHomy miany (Bapuant 2 AOOIT OOO0) B 5-6 kiiaccax uzydaercs
MHTETPUPOBAHHBIN npeamer «MaremaTtnkay, KOTOpbId BKIIOYAET apu(phMETUUECKHM
Marepuanl M HArISAHYI0 T€OMETPHUIO, a TakKe IPOINEIEeBTUYECKUE CBEACHUS U3
anreOpbl, SJIEMEHTHl JIOTUKM M Hayaja omucaTeldbHOM cTaTtucTtuku. Hactosimei
MporpaMMoil TpelyCMaTPUBAETCS BbIJCICHHE B Y4YeOHOM IUIaHE Ha H3yYEHHE
MaTeMaTUKH B 5-6 Kiaccax 5 yuyeOHBIX YacOB B HEJENIO B TEUEHHE KaXKIOro rojaa
o0yueHus.

MecTo yueOHOT0 Kypca «Ajaredpa» B yueOHOM ILIaHe.

CornacHo yueoHomy 1utany (Bapuant 2 AOOIT OOO) B 7-10 knaccax uzy4aercs
y4eOHbIN Kypc «Anredpa», KOTOPBIA BKIIOUYAET CIEAYIOIINE OCHOBHBIC Pa3eib
conepxkanus: «Hucia v BEIUUCICHUD», K ANTeOpandecKue BRIPAKCHUSNY, « Y paBHEHUS
Y HepaBeHCTBay, « DyHKUUN». B cooTBeTCTBHM ¢ yueOHbIM m1aHoM (BapuaHT 1 AOOII
0OO0O0) na u3ydeHue yueoHoro kypca «Anredpa» ¢ 7 mo 9 kimacc OTBOAUTCS HE MEHEE
3 yacoB B HEJICJIIO, BCETO 3a TPH roja 00yueHus — 238 yacoB. YUeOHBIH IJ1aH (BapuaHT
2 AOOII OOO) Ha uzyueHue anreOpsl B 7 Kjacce OTBOJIUT HE MeHee 3 yUeOHBIX 4acoB
B Henento, B 8, 9, 10 kitaccax He MeHee 2 yu4eOHBIX YacOB B T€UEHHE KaXJA0ro roja
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oOy4eHus, BCEro 3a 4yeTbipe roja oOyueHus He MeHee 306 yueOHbIX uyacoB. [lpu
peanu3aumu  Bapuanta 2 AOOII OOO o00pa3oBarenbHbIM  OpraHU3alUsAM
pexkomenayercss B 8-10 kiraccax yBEJNIMYMTh KOJIMYECTBO YacOB, OTBOAMMBIX HA
U3y4YeHHE y4eOHOTo Kypca «Anredpa» A0 TPEX 4acoB B HEJEIIO 3a CUET YacOB YAaCTH,
dhopMupyeMoil yuacCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH Y4eOHOTO IIaHa.

Mecto yuyeOHOro kypca «I'eomerpusi» B y4eOHOM IL1aHe.

Cornacno yueOHomy miany (Bapuant 2 AOOIT OOO) B 7-10 knaccax uzydaercs
y4eOHbIl Kypc «I'eomMeTpus», KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIE Pa3Jeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl U UX CBoOMcTBa», «l3mepeHue
F€OMETPUYECKUX BEIMYMH», a Takxke «JlekapToBbl KOOpPAMHATHI HA ILJIOCKOCTHY,
«Bektope»y, «JlBmxkenus mockoctw» U «llpeoOpazoBanus momobusi». B
COOTBETCTBHUM ¢ yueOHbIM Tu1aHoM (BapuanT 1 AOOII OOO) Ha uzydyeHue yueOHOTO
Kypca «['eomeTpus» Ha 6a30BOM ypoBHE ¢ 7 110 9 Ki1acc OTBOAUTCS HE MEHee 2 4acoB
B HEJIENIO0, BCEro 3a Tpu rojia o0yueHust — 204 yaca. Yueonslii mian (Bapuant 2 AOOIT
OO0O) na uzyuenue reometpun B 7-10 kjaccax 0TBOAUT HE MeHEe 2 YUeOHBIX YacoB B
HEJIEJI0, BCETo 3a YEThIpe rojia 00yuyeHusl He MeHee 272 yueOHbIX YacoB.

Mecto yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA» B Y4eOHOM ILJIAHE.

B ocHOBHOM 11KOJIE H3y4daeTcst Kypc « BEposITHOCTh M CTaTUCTHKA», B KOTOPBIN
BXOAAT pazgensl: «lIpeacraBneHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BepogarHocTh»; «OneMeHTbl KOMOMHATOpUKWY; «BBegeHue B Teopuio rpadosy.
Cornacno yuebnomy miany (Bapuant 1 AOOII OOO) Ha u3ydyeHue AaHHOTO Kypca
orBonutTca | ydeOHBIM yac B Hemento B 7-9 kiaccax, Bcero 102 ydeOHBIX 4aca.
CornacHo yuebHomy miany (Bapuant 2 AOOII OOO) Ha u3ydyeHue NaHHOTO Kypca
otBonuTcs 1 yueOHbIN yac B Heaenmo B 8—10 kiaccax, Bcero 102 yueOHbIX yaca.

Oco0enHocTH pacnpenejieHuss y4eOHOro marepuana. Y4yeOHbIH Kypc
«MaremaTuka».

Pacnipenenenne nporpaMMHOro Marepuana yuyeOHoro kypca «MareMaTruka» B
AOOII OO0 mexny aByms rogamu o0ydenust cootBerctyeT IIOOIT OOO.

Oco0eHHocTH pacnpeaejieHuss y4eOHOro marepuasa. Y4yeOHbIH Kypc
«AJredopa».

Pacnpenenenne nporpaMMHOro matepuana ydyeOHOro kKypca «AnreOpa» B
AOOIT OOO (Bapuant 1) coorBerctByeT [TOOIT OOO.

[IporpammubIil MaTepuan yueoHoro kypca «Anreopa» B AOOIT OOO (BapuaHT
2) pacnipenensierca Ha 4 roxa: 7, 8, 9, 10 kiaccel. [lepepacnpeneneHue cojiepx aHus
y4eOHOTO Kypca OOYCIIOBJIEHO MOTPEOHOCTHIO B JIOMOJIHUTEILHOM BpPEMEHH,
HEOOXOJAMMOM JIJIsi M3YUYEHUsI MaTepuasa, BBI3BIBAIOIIEIO Y CIENBIX O0yYaronuXcs
0COOBIC 3aTpyJAHEHHS, a TaKXKe /I Pa3BUTUS y HUX KOMIIEHCATOPHBIX CIIOCOOOB
NEHUCTBUI U TabHEHIIIETO 00yUCHHS UX MCII0JIH30BAHHMIO.

1. 7 xmacc: uzyuenune marepuana 7 kiacca [IOOIT OOO, u3 kotoporo riasa
«CurcTembl INHEMHBIX YPaBHEHHID IIEPEHOCHUTCS B § KIIAcc.

2. 8 KJacc: U3y4eHue MepeHeceHHon u3 7 kiacca riaBbl «CUCTEMbl TUHEMHBIX
ypaBHeHui» u Marepuaina 8 kiacca [IOOIT OOO, u3 kotoporo riassl «KBajgpaTHbie
ypaBHeHUs», «HepaBencTtBay, «CreneHb ¢ LEIbIM MMOKa3aTeIeM» MEePEeHOCsITCS B 9
KJ1acc.
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3. 9 kunacc: u3yyeHUEe MEpeHecEeHHbIX U3 &8 kiacca rnaB «KBaaparHble
ypaBHeHus», «HepaBeHncTBay, «(CTeneHb ¢ IMeNbIM MOKazaTelemM» M Marepuana 9
kiacca [IOOITI OOO, u3 koroporo riaBel «KBampaTHbiii TpexuneH. KBaaparuunas
byHkIMs», «YpaBHEHUS W HEPABCHCTBA C OJIHOW TMEPEMEHHON», «YpaBHCHHUS WU
HEpPaBEHCTBA C JABYMS TICPEMECHHBIMU», «ApupMeTHYeCKass W TEOMETpUUecKas
nporpeccumn» nepenocurcs B 10 knacc.

4. 10 xmacc: mpomomkeHue usydeHus matepuana 9 kmacca [TIOOIT OOO;
000011IeHNEe U CUCTEeMaTH3alis 3HaHUI 10 Kypcy ajareOpbl OCHOBHOM IIKOJIBI.

Oco0enHocTH pacnpeaejieHuss y4eOHOro marepuasa. Y4yeOHbIH Kypc
«I'eomeTpus».

[Iporpammubiii Matepuan yueOHoro kypca «l'eomerpusi» B AOOII OOO
(BapuaHT 2) pacmpeaensercs Ha 4 roma: 7, 8, 9, 10 kmaccel. [lepepacnpenenenue
coliepKaHusi y4yeOHOro Kypca OOYyCJIOBIEHO MOTPEOHOCTHIO B JOMOJIHUTEIHHOM
BpPEMEHHU, HEOOXOJMMOM [IJIi M3Y4YEHUsS MaTepualia, BBI3BIBAIOIIETO y CIICTMBIX
00yyarommxcsi 0coObIe 3aTPYIHEHUS, @ TAKXKe JJIsl PA3BUTHUSL Y HUX KOMIIEHCATOPHBIX
CIIOCOOO0B JICUCTBHI U JaJdbHEHIIIEro 0OyUYeHHS UX HCIOJb30BAHUIO.

1. 7 kmacc: okoHuyaHnue TemMbl «COOTHOIIEHUS MEXKAY CTOPOHAMH W YIJIaMH
TpeyrojbHuka» (moarema «llocTpoeHue TpeyrojbHHKAa IO TPEM HJIEMEHTaM)
MEPEHOCUTCS B § KJacc.

2. 8 knacc: oxoHuaHue Tembl «llogoOHBIE TpeyroapHUKN» (moATEMA
«COOTHOIIEHUST MEXKIYy CTOPOHAMHU U YIJIaMH MPSIMOYTOJBHOTO TPEYTOJIbHUKA))
nepeHocurcs B 9 knacc.

3. 9 knacc: TeMa «COOTHOIIEHUSI MEXIAY CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.
CkansipHoe pou3BeICHUE BEKTOPOB» epeHocuted B 10 kiacc.

4. 10 knacc: npogoikenue nzyyenue marepuaina 9 kiacca IIOOIT OOO.

Ocob0enHocTu pacnpeaejieHuss y4eOHOro marepuasna. Y4eOHbIH KYpC
«BeposATHOCTH M CTATHUCTUKA.

Pacnpenenenue nporpaMmMHOTO mMarepuaia yuyeOHOTO Kypca «BeposiTHOCTE u
cratuctuka» B AOOII OOO cootserctByer IIOOITI OOO, HO H3yuyeHHe Kypca
HauyMHaeTcs He ¢ 7, a ¢ 8 kiacca.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HNPEAMETA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUS

JINYHOCTHBIE Pe3yJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHSA MPOTPaMMbl Y4eOHOro mpeaMera
«MaremaTuka» XapakTepu3ylTCsl CICTYIOIIIM 00pa3oM.

Ilampuomuueckoe 6ocnumanue: TIPOSBICHUE HWHTEpECa K MPOLLUIOMY U
HACTOAIIEMY POCCUMCKON MAaTeMaTHUKH, IEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSM
POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JOCTH)KCHUH B JIPYTUX HAayKax W MPHUKIAIHBIX chepax.

I'pasxcoanckoe u  0yxo6HO-HpascmeeHHOe B0ChUmMAHUe. TOTOBHOCTh K
BBITIOJTHEHUIO 00s3aHHOCTEN TpaKJaHUHA U peaIn3alluy ero Mpas, MPeACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3JIUUHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpaxAaHCKOTO oOiiecTBa (BBIOOPHI, ONPOCHI W TIp.); TOTOBHOCTH K
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OOCYXKIEHUI0 3TUYECKUX MpOOJEeM, CBA3AHHBIX C MPAKTUUYECKUM HPUMEHEHHUEM
NOCTH)KEHU HayKH, OCO3HAaHHWE BAXKHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B
JESATEIIbHOCTU YYEHOTO.

TIpyoosoe eocnumanue: YCTAaHOBKA HA AaKTUBHOE Y4YacTUE B PELICHUU
MPAaKTUYECKUX 3a]ad MaTeMaTHYE€CKOW HalpaBJIE€HHOCTH, OCO3HAaHUE BaXHOCTH
MaTeMaTUYeCKOro oOpa3oBaHUs HAa MPOTSHKEHHMM BCEM KU3HM JUISl  YCHEUIHOM
npo(hecCHOHANBFHOM JESITENIbHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIN
BbIOOp U IOCTPOEHHME WHIUBUAYAJIbHOW TPACKTOPUH OOpa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

Ocmemuyeckoe — gochumanue:  CHOCOOHOCTh K SMOLMOHAIBHOMY U
ACTETUYECKOMY BOCHPHUSITHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/Jay, pEUICHMH,
pacCy’KJICHUI; yMEHUE BUJETh MaTEMAaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE.

L]ennocmu HayuHo20 NO3HAHUA: OPUECHTALNS B IEATEIIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAyYHBIX HPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA
YeJI0BEeKa, MPUPOAbl U 00IlIecTBa, MOHUMAHUE MAaTEMaTHYECKON HayKu Kak cepsl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYMMOCTH I Pa3BUTHUSA
LUMBWIN3ALMK; OBJIAJCHUE S3bIKOM MAaT€MaTWKH U MaTEMaTUYECKON KyJIbTypOW Kak
CpEICTBOM MMO3HAHUS MUPA; OBJIAJACHUE IPOCTEUIIMMHU HaBbIKAMH UCCIIEI0BATENbCKON
NEeSATENBHOCTH.

Qusuueckoe  gocnumawnue,  Qopmuposanue - Kyibmypbl — 300po6bi U
IMOYUOHANLHO20 O1a20N0NYYUs; TOTOBHOCTh NPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpECcax CBOETO 3/J0POBbs, BEJECHUE 3JOPOBOT0 00pa3a KM3HH (340pOBOE MMUTAHUE,
cOaaHCUPOBAaHHBIN PEXKUM 3aHATUHN U OTZIbIXA, PETyJiApHas (pru3nuecKas akTUBHOCTb);
c(OpMUPOBAHHOCTh HaBbIKa pedexkcuu, NMpU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKor0 K€ IIpaBa APYroro 4elaoBeKa.

JKono2uveckoe gocnumarnue: OPUEHTAUUs HA NPUMEHEHHE MaTEMaTUYECKHUX
3HAHUM Ui pelieHus 3aJady B OOJAacTH COXPAaHHOCTH OKpYKarouledl Ccpenbl,
MJIAaHUPOBAHMS IOCTYIIKOB U OLEHKH X BO3MOYHBIX MOCJEICTBUM JIJIs1 OKPY KatoIen
Cpelibl; OCO3HAaHHWE TIO00ATBHOIO XapakTepa JKOJOTHMYECKHX MpoOJieM W MyTed HX
penieHus.

Jluunocmuuvle pe3ynvbmamel, odecneuugarowue adanmayuio 00yuaouecocs K
UBMEHAIOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOU CPEObl.

° TOTOBHOCTH K JICCTBUSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€Pe3 NMPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JIFOJeH, MpruoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBbIE
3HAHMS, HABBIKM ¥ KOMIIETEHIIMU U3 ONBITA IPYTHUX;

° HEOOXOAUMOCTh (POPMHUPOBAHUS HOBBIX 3HAHWM, B TOM 4HCIIE
dbopMynupoBaHHe UAEH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTaX U SBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HAHUE JCPUIUTOB COOCTBEHHBIX 3HAHUUA H
KOMIIETEHTHOCTEH, MIIAHUPOBAHUE CBOETO PA3BUTHUS,

° CIIOCOOHOCTh  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOUMI KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE pELIEHUs U JeUCTBUS, (POPMYIMpPOBATH U OLEHUBATH PHUCKU H
MOCJENICTBUSL, POPMUPOBATH OIBIT.
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CHelII/IaJ'IbeIe JIUMIHOCTHBIC PE3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICIIEHUIO U TuddepeHranuy KapTUuHbl MHUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3alluy;

° AMOLMOHAIBHO-IIEHHOCTHOE OTHOLIEHHWE K OKpYy’Karlollel cpene,
HEOOXOIUMOCTH €€ COXPaHEHUS U PAllMOHATIBLHOTO UCIIOJIb30BAHNUS;

° yMeHHe (OpPMHUPOBATh JICTETHUECKHE UYBCTBA, BICUATICHHUS OT
BOCHPUATHUS MIPEIMETOB U SABJICHUH OKPY>KAIOIIEr0 MUPA;

° TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JajbHeMIIe mpoecCHoHaTIbHON

TPAaCKTOPHUHU B COOTBCTCTBHH C COOCTBEHHBIMM HHTCPCCaMU 1 BO3MOKHOCTAMMU.

MeTtanpeameTHbie pe3yJbTaThl

MertanpenMeTHble pe3yiabTaThl OCBOEHHUS IMPOTPAMMbI y4eOHOTO MpeaMeTa
«MaremaTuka» XxapakTepHU3yIOTCs OBJIAJICHUEM YHUBEPCATBbHBIMU [MO3HABATEIIbHBIMU
NEUCTBUSIMH, YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU JEUCTBUSIMU u
YHUBEPCAIBHBIMU PETYISTUBHBIMU JICUCTBUSIMHU.

VYHuBepcaibHble MO3HABATEIbHBbIE JICUCTBUA oOecreunBaroT (OPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX MPOIECCOB OOyyarommxcsi (OCBOEHHUE METOJOB MO3HAHUS
OKPY’KaloIlIEer0o MHUpa; NPUMEHEHHE JIOTMYECKUX, HCCIEIOBATEIbLCKUX OIEpalnii,
yMeHui paboTaTh ¢ HHPOPMALIHEH ).

bazosvie nocuueckue oeticmaust:

° BBISIBIIATH u XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKU
MaTeMaTUYeCKUX  OOBEKTOB, TOHSTHM, OTHOIIEHHH  MEXIy  IOHSTHUSMU;
dbopMyIuUpOBaTh OMNpEEICHUS TMOHSATUN; YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK
KJ1accu(uKanuu, OCHOBaHUS JUIsl 0OOOIICHUSI U CPAaBHEHUS, KPUTEPHUH MIPOBOIUMOIO
aHanu3a;

° BOCIIPUHUMATh, (QOPMYJIHPOBATH U TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHBIC,
° BBISIBJIATh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3U W

MPOTUBOpPEYMsT B (paKTax, JAHHBIX, HAOIIOJCHHUSIX W YTBEPKIACHUSX; Mpeiararb
KPUTEPHUH JJIS BBISIBJIEHNS 3aKOHOMEPHOCTEN U POTUBOPEUUI;

° JieJaTh BBIBOJBI C HCIOJIB30BAHHEM 3aKOHOB JIOTHKHU, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;
J pa30upaTh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MpSMbIE U

OT TPOTHUBHOTO), TMPOBOJUTH CaMOCTOSITEIbHO HECIOXKHbIE JOKa3aTeNbCTBA
MaTeMaTU4ecKux (PaKTOB, BBICTpAWBATH APTYMEHTAIIMIO, NMPHUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

° BBIOMpATh CHOCO0 pelieHusi y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BapHaHTOB pEIICHUs, BHIOMpPATh HanboJee MOIXOIAMIMNA C yUETOM CaMOCTOSITETEHO
BBIJICTICHHBIX KPUTEPUEB).

ba3zosvie uccneoosamenvckue oeiicmeaus:

° MCTIOJb30BaTh BOMPOCHI KK UCCIIE0BATEILCKUN HHCTPYMEHT MTO3HAHUS;
(bopMyIupOBaThH BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE M JaHHOe, (OpPMUPOBATH THUIIOTE3Y,
apTyMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;
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° IPOBOJUTH IO CAMOCTOSITEIBLHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOONbIIOE HCCIAENOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

° caMOCTOATENbHO  (hopMynupoBaTh OOOOIIEHWS] W  BBIBOABI IO
pe3yabTaTam NpOBEIEHHOTO HAOIIOICHM S, HCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

° MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh
NPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c unghopmayueii:

° BBISIBJISITH HEJJOCTATOUYHOCTb M H30BITOYHOCTh MH(pOpPMAalLlUMH, JAHHBIX,
HEOOXOAUMBIX JIJIsl pELICHMS 3a/1a4U;

° BbIOMpaTh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

° BBIOMpPATh (OpMY MNpeacTaBieHUus HHGOPMALMK W HILUIIOCTPUPOBATH
penraemMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOU rpauKoi U uX KOMOMHALMSIMU;

° OLICHUBATh HAJEKHOCTh MHPOpPMALMU MO KPUTEPUSIM, NPEITIOKEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO

VYHuBepcanabHbIe KOMMYHHKATHBHbIE JNENUCTBUS 00€ecreynBaroT
c(hOPMHUPOBAHHOCTD COLIMAIBHBIX HABBIKOB OOYYAOIIUXCS.

Oobwenue:

° BOCIpUHUMATh U (OPMYJIMPOBATh CYXJIEHUS B COOTBETCTBUU C

YCIOBUSIMU M LENSIMUA OOIIEHHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEeHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO XOJy PEIICHUS
3aJlauyu, KOMMEHTHUPOBATh MOJYUYECHHBIN pe3yJIbTaT;

° B X0Jie OOCYXKIEHUsl 3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMoun
TEeMbI, MPOOJEMBbI, pelaeMo 3a7aud, BBICKA3bIBATh WJCH, HAIlCJICHHBIC HAa IOHUCK
PEIICHMS; COMTOCTABIISITH CBOU CYXKIACHUS C CYKACHUSAMU IPYTUX YIaCTHUKOB JTNAJIOTa,
0oOHapyKMBaTh Pa3IU4Ke U CXOJICTBO MO3UIIMIL; B KOPPEKTHOU (popMe POpMyIHPOBATH
pa3HOTJIacHsl, CBOM BO3PAXKECHHUS;

° MPEACTABIATh  pPE3YJAbTAaThl  pEIICHUs  3a]add, dSKCIEpPUMCHTAa,
MCCJICIOBAHMSI, IPOCKTA; CAMOCTOSTEIIBHO BEIOMPATHh (JOPMAT BBICTYIUICHUS ¢ YIETOM
3a]1a4 MPE3eHTAIN U OCOOCHHOCTEHN ayANUTOPHH.

COTPYIHUYECTBO:

° NOHMUMAaTh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUYyIbHOW PaOOThl MpU pEIIeHUH YYEOHBIX MaTeMaTHYeCKUX 3ajady;
NpUHUMATh II€JIb COBMECTHOW  JIEATEIbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOUM pabOThI, pacmpeneiiarh BHUAbI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U PE3YIBTAT PadOTHI; 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

° y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (00cyxaeHus, 0oOMeEH
MHEHHUSIMH, MO3TOBBIC INTYpPMBI W Jp.); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOM JICUCTBHS C IPYTUMHU YWICHAMH KOMAaH/Ibl; OIICHUBATh KAYECTBO
CBOETO BKJIa/Ia B OOITUH TIPOIYKT IO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU
B3aUMOJICUCTBUS.

YHuBepcaabHbIC PeryJsiTUBHbIE JIeHCTBHsS oOecreunBaroT (hopMuUpoBaHHUE
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CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopzanuzayus:

° CaMOCTOSATENIbHO COCTABJIATH IUIAH, AJITCOPUTM PELIEHUS 3a/1auu (MU €ro
4acTh), BEIOUPATh CIOCO0 PEIIeHHs C YYETOM UMEIOIIUXCSI PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEHIEHUH C YUETOM
HOBOM WH(OPMALIMU CAMOKOHTPOJIb:

° BJAJIETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJS TMpolecca H
pe3yJibTaTta penieHsl MaTeMaTHIeCKON 3a/1auH;
° NPEIBUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh MpPH PEIICHUU

3aJ]a4l, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
Hal/IEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

° OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IE€ATEIBHOCTH IOCTABICHHOM 11ETIN
U YCJIOBUSIM, OOBSICHITh IPUUMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS €N, HAXOIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJIbTaThl:

° UCIIOJIb30BaTh  COXPAHHBIE AHANM3ATOPhl B  Pa3IMYHBIX  BUJAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHSATH COBPEMEHHbBIE CpelcTBa KOMMYHUKAaIUU U
TUPIOTEXHUUECKUE CPEJICTBA;

° OCYULIECTBJISATh MPOCTPAHCTBEHHYIO u COLIMAJIBHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1aJJaTh MOOMIIBHOCTBIO;

° OpPUMEHATh MpUEMbl OTOOpa M CHUCTEMaTH3allMd MaTepuana Ha
OINPEIEIICHHYIO TEMY;

° BECTH CAMOCTOSITEIIbHBIA MOUCK UH(POPMAIIIH;

° peoOpazoBbIBaTh, COXPAHATH U MEpelaBaTh HHPOPMALIHIO, TOTyYEHHYIO
B PE3yJbTaTe YTECHUS WU ay IMPOBaHUS;

° MPUHUMATh y4acTHE B PEYEBOM OOILIEHUH, COOJII0/1ass HOPMbI PEUEBOIrO
ATUKETA;

° aJIeKBAaTHO HCIOJIb30BATh JKECTbl, MHMHKY B TIPOLIECCE PEUYEBOTO
OOIIIEHHUS;

° OCYILIECTBJISITh  PEUEBOM  CAaMOKOHTPOJIb B  Mpoliecce  y4eOHOM
JEeSTENBbHOCTH U B TOBCETHEBHON KOMMYHUKALINH;

° OLICHMBATh CBOIO PE€Yb C TOYKU 3PEHHSI €€ COACpPKAHUSA, SI3bIKOBOTO
oopMIIEeHUS;

° IUITaHUPOBATh, KOHTPOJUPOBATH M OICHUBATh ydeOHbIE NAEHUCTBUS B

COOTBETCTBMHU C ITOCTABICHHOMN saﬂaqeﬁ H YCIIOBHAMHU €C pCain3alliu.

IMPUMEPHASA PABOYASA ITPOI'PAMMA IO YYEBHOMY KYPCY
«MATEMATHUKA)»
Conep:xkanue yueOHOro kypca «Maremaruka»
S ki1ace
HartypajabHblie 4Yuc/Ia ¥ HYJIb.
Harypanbnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. M3oOpaxenue
HATypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.
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[lo3unmonHass cucTteMa CcyucieHusa. PuMckasg Hymepauus Kak MOpHUMED
HETO3UIMOHHON CUCTEMbI CUuCeHud. [lecaTuunasl cucremMa CUlCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYPaJIbHBIX YUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTJIEHUE HATYyPaJIbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIOXKEHUU. Bbruutanue
KaK JICUCTBHE, OOpaTHOE CJIOKCHHUIO. YMHOXEHHE HATYPaJIbHBIX YHCEN; CBOWCTBA
HYJISI U €IMHULIBI TIPU YMHOKCHHH. J[eneHne Kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAay HumH. lIpoBepka  pe3ynbTaTa
apudmeTnyeckoro nenctBus. IlepemecTuTeNbHOE M COUYETAaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUSA, paCIpeAeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOXKEHUS.

Hcnonb3zoBanue OykB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apr(METHUECKUX JICHCTBUM.

JlenuTenu M KpaTHbIE YHWCIIA, Pa3lIOKEeHHE Ha MHOXuTenu. IlpocTteie u
coctaBHble yncna. [Ipusznaku nennmoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb C HaTypaJlbHBIM IOKa3aTeyieM. 3aluCh YWCIa B BHAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKCHUE. DBplUKCIIEHHE 3HAYEHWM YHUCIOBBIX BBIPAKECHUM;
MOPSAJIOK  BBINOJIHEHUST  JeWcTBuil.  Mcmonp3oBaHWe  NMpU  BBIYHUCICHUAX
MEePEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS,
pacrpeneauTeNbHOTO CBOMCTBA YMHOKEHUS.

Apoom.

[IpencraBnenne o napobu Kak crnoco0e 3alucu  YacTH  BEJIMYUHBI.
OO0bikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmenanHas Jpoob;
MIPE/ICTABJICHUE CMEIIAHHOM IpoOU B BHJI€ HEMIPABUIBLHOM IPOoOU U BbIIEJICHUE IS0
YacTH YMCJIa U3 HeMpaBWIbHOU npodu. M300paxkenue npobOer ToukaMu Ha YUCIOBOU
npsimoii. OcHOBHOE CBOMCTBO Jpoou. Cokpaiienue apooOei. [IpuBenenue apodu k
HOBOMY 3HameHaren0. CpaBHeHUE ApoOeH.

CnoxeHve ¥ BbIUMTAHHE JpoOei. YMHOXKEHHWE U JeJeHue JApoOei;
B3aMMHO-00paTHBIC 1poou. HaxokaeHne yacTu 1eJIoro U 1eJIOro MO €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBieHue aecATUUYHOW ApoOUM B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOel TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHHE JEeCITUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS € ACCATUYHBIMU  JpoOsimu.  OxpyrieHue
JECATHYHBIX APOOEH.

PemieHne TekcTOBBIX 3a/1a4.

Pemenue TeKCTOBBIX 337124 apuMeTUIECKUM criocoOoM. Perienne morudeckux
3anmau. Pemenne 3amau mepeObopoM Bcex BO3MOKHBIX BapHAHTOB. Vcrionbp3oBaHue mpu
pEIICHUH 3a7a4 TaOJIHI] U CXEM.

Pemiennie 3amau, cojepiKalluX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEITMYMHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. EMHUIIBI U3MEpPEHUS:
Macchl, 00bEMA, 1IEHBI, PACCTOSIHUSA, BpeMEHHU, CKOpOCTU. CBI3b MEXIY €AMHUIIAMU
M3MEPEHUS KaXI0W BEITUYMHBI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIPpOOH.
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[IpencraBienne TaHHBIX B BUIE TaOIHII, CTOJIOYATHIX AUArPaAMM.

Harasgnas reomerpus.

Harnsgasie npeacrasienus o Gpurypax Ha MiIOCKOCTH: TOUKA, MpsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsmon, octpeii,
TYIIOM ¥ Pa3BEPHYTHIN yTJIBL.

JInuHa oTpe3ka, METPUYECKHE E€IUHMIBI JIUHBL. JJIMHA JIOMaHOM, EPUMETP
MHOTr'OyroJibHUKa. M3Mepenue u nocTpoeHue yrioB ¢ NOMOIIBIO TPAHCIIOPTUPA.

Harnsnnele mnpencrtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
PsIMOYTOJILHUK, KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o0paxkenne ¢uryp, B TOM uMcie Ha Kieryato Oymare. I[loctpoenue
KoHpUrypanuii u3 dacted MPsSMOH, OKPYKHOCTH Ha HEJITMHOBAHHOM M KJIETYATOM
Oymare. Mcnonb3oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.

[Imomans MNOpPAMOYrOJIBHUKA W MHOTOYTOJBHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucJle (Uryp, m300pak€HHbIX Ha KieTdyaTrod Oymare.
EnuHuier usmepenus mioniaau.

Harnsinaele npeacTaBieHUss O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napasuieaeuIie, KyO, MHOTOTPAHHUKH. N3o0paxkeHue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, INTACTUIIMHA U JIp.).

O0BEM MNpAMOYTOJIBHOTO Tapajuienenunena, kKyba. EguHunbl u3mepeHus
o0bEMa.

6 xacc

HarypaabHblie yncJia.

Apudmernueckre JEUCTBHS C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BRIpAKEHUS, TOPSIOK ICUCTBUH, UCTIOJb30BaHUE CKOOOK. Vcnonb30Banme
MPU BBIYUCIICHUSX MEPEMECTUTENILHOTO W COYETATEIbHOTO CBOMCTB CIOXECHUS M
YMHOXEHHSI, paclpeAeIUTEILHOTO CBOMCTBA YMHOKEHUSI. OKPYTJIEHHE HATYPAIbHBIX
YHCel.

Jenutenu U KpaTHbIE YKCIIa; HAMOOJBIIUN OOUIMI ETUTENh U HauMEHbIIEee
oOwiee kpaTHoe. [lenumMocTh CyMMBI M POU3BEACHHUS. J(eleHne ¢ 0CTaTKOM.

Jpoon.

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEeHHE IPOOCi.
CpaBHeHue U ymnopsiiouuBaHue aApooOeil. Pemenne 3amay Ha HaXOXJACHUE YACTH OT
LEeJIOro M LeJoro mo ero yactu. [IpoOHoe uuciao Kak pe3ysbTaT JeJIeHHMs.
[IpencraBnenne aecATUYHON ApoOU B BHUIE OOBIKHOBEHHOW JPOOM W BO3MOKHOCTH
MpeACTaBICHNUs] OOBIKHOBEHHON ApoOW B BUJE JecsATUYHON. [lecsaTuunbie npodu u
MeTpUYecKas cucrema mep. ApudmeTrndeckue ACHCTBUS U YKCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JCCITUIHBIMU JPOOSMHU.

OtHomienue. JlemeHne B JaHHOM OTHOIIEHWU. MacmTab, mpomnopius.
[IpumeHenue nponopuri Npu peLIeHUN 3a1a4.

[Tonsarue nporieHTa. Beraucienue npoieHTa OT BETUYUHBI U BETUYUHBI TI0 €€
MPOIEHTY. BbIpakeHUE MPOIEHTOB JAECATUYHBIMU JIpoOsiMu. PelieHue 3amau Ha
MPOIIEHTHI. BhIpakeHHEe OTHOIICHUS BEJIMYUH B MPOICHTAX.
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[TonoxxurtenbHbIE U OTPULIATEIIBHBIEC YUCTIA

[TomoxuTenbHblE U OTpULATENbHBIE 4ucia. Llenble uncna. Moayne uucna,
reoOMeTpuYecKass HMHTEpIpeTanus MOAyJsa uucia. V3o0pakeHwe dmcen Ha
KOOpIMHATHOM  mpsiMoil.  YucioBele  mpomMexyTku.  CpaBHEHHUE  YHUCEIN.
Apudmerrueckune TeUCTBUS C MOJOKUTEILHBIMU U OTPUIIATEIHHBIMHA YHCIAMHU.

[IpsamoyronbHas cucTeMa KOOPAWHAT Ha IUIOCKOCTH. KOoOpAuMHATBI TOYKM HaA
IJIOCKOCTH, abcuucca u opauHata. [loctpoenne Touek U Quryp Ha KOOpIWHATHOU
MJIOCKOCTH.

bykBeHHBIEC BbIpaKEHMS.

[Ipumenenue OyKB JJisl 3alIUCU MaTEeMATUYECKUX BBIPAKEHUN U MPEJI0KEHUH.
CpoiictBa apudmeTnueckux JedcTBUN. DByKBeHHBIE BBIpRXEHUS UM YHCIIOBBIC
NOJCTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (HopMyJIbl IEpUMETpPa U TUIOHIAAN MPSMOYTOIbHUKA, KBajapara, o0bEMa
napajienenuneaa u Kyoa.

Pemrenue TeKCTOBBIX 32/1a4.

Perienne TeKCTOBBIX 3a7a4 apuPmMeTnyeckuM crnocoooM. PellieHne Joruueckux
3aznay. Pemenue 3aga4 nepedOpOM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepxammx 3aBUCHMOCTH, CBS3BIBAIONIUX BEJIMYHUHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; IIEHA, KOJUYECTBO, CTOUMOCTD; MTPOU3BOAUTEIILHOCTb,
BpeMsi, 00bEM paboThl. ENUHMIIBI M3MEPEHUS: MacChl, CTOMMOCTH; PaCCTOSHHS,
BpEMEHU, CKOPOCTH. CBSI3b MEXKAY €IMHHUIIAMU U3MEPEHUS KaXK0M BETUYUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLIMOHATIBHOCTBIO BEJIMYKH,
MPOIIEHTAMH; PEIIEHNE OCHOBHBIX 33J1a4 Ha IPOOH U MPOIEHTHI.

OuneHnka M TPUKHIKA, OKpyrjeHue pesynbrara. CocraBieHne OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aaUU.

[IpencraBnenne MaHHBIX C MOMOIIbIO Tabmui u guarpamm. CronOuateie
JIVarpaMMbl: YTEHHE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.

Harasignas reomerpusi.

Harnsigueie npencraBieHus o purypax Ha IJIOCKOCTH: TOUYKA, TIPsIMasi, OTPE30K,
Jy4, YyroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCT,
KpYT.

B3auMHOe pacnonokeHue ABYX TMPSMbIX Ha TUIOCKOCTH, TapaJlICIbHbIC
NpsAMBbIE, TEPNEHAUKYJISIPHBIE TpsMbIE. 3MepeHue pacCTOSHUN: MEXKAY BYyMS
TOYKAaMH, OT TOYKH JI0 IPSIMOM; JUIMHA MapUIpyTa Ha KBAaJIpaTHOM CETKE.

N3Mepenue W TIOCTPOEHHE YIJIOB C NOMOLIBIO TpaHcnoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOBHUK, IpUMEPHI
YETBIPEXYTOJBHUKOB. [IpAMOYronpHUK, KBaJapaT: HUCIOJIB30BAHUE CBOMCTB CTOPOH,
YIJI0B, nuaronanei. Mzo0paxxenue reomerpudeckux (puryp Ha HEIMHOBAaHHOM Oymare
C UCIIOJB30BAHUEM LUPKYJIS, JIMHEHWKHU, YTOJIbHHUKA, TpaHcnoptupa. [loctpoenus Ha
KJIeTYaTon Oymare.

[TepumeTp MHOTOYTONIbHUKA. [ToHsAITHE TIT0IIAaIU DUTYPBI; € TUHULIBI U3MEPESHUS
motaau. [pubmkénHoe nu3mepeHue miomaau Guryp, B TOM 4KClie Ha KBaJIpaTHOU
cetke. [Ipubnmx€HHOE U3MEpPEHUE ITTUHBI OKPY>KHOCTH, IUIOIIAAN KpyTa.
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CumMeTpusi: LEHTpalbHasA, oceBas M 3epKanbHas cumMmerpuu. [loctpoenue
CUMMETPUYHBIX UTYP.

Harnsinable npeactaBiaeHus: 0 IPOCTPAHCTBEHHBIX (DUTypax: mapajuielienuIie],
Ky0, mpu3ma, nupaMujia, KOHyC, IWIMHApP, map u chepa. HM300paxeHue
MPOCTPAaHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, NHJIWHApPA WU
koHyca. Co3nanue Mojesiel mpocTpaHCTBEHHBIX ¢Guryp (u3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[Tonsitue oOBEMA; eauHUIBI U3MepeHus: o0béMa. OO0BEM MPSAMOYTOIBHOTO
napajienenunena, Kyoa.

Ilnanupyembie mnpeaMeTHbIe Pe3yJabTAaThl OCBOCHHSI Y4e0OHOro Kypca
«MaTeMaTuKa»

S kiace
Yucna v BBIYUCIIEHUS:
° MOHUMaTh M TPABWIBHO YNOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMU;
° CpaBHUBATh M YIOPSJAOYMBATh HATypaJbHbIE YHCIIA, CPaBHUBATH B
MPOCTEUILNX CITy4astX OOBIKHOBEHHbIE JPOOH, 1eCATUYHBIE IPOOU;
° COOTHOCUTh TOUYKY Ha KOOPAMHATHOM (YMCIOBOM) mpsAMOM C

COOTBETCTBYIOIIIMM €H YHCIIOM W H300pakaTh HATypaJbHBIE YWCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOIA;

° BBITIOJTHATh apu(METHUYECKUE JEHCTBHUS C HATypaJbHBIMU YHCIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasx;

° BBITIOJIHATH MPOBEPKY, IPUKHUJIKY PE3YJIbTATa BHIYMCICHUN;

° OKPYTJIATh HaTypaJbHBIC YHCIIA.

Pemrenne TekCTOBBIX 3a4a4:

° peliath TEKCTOBBIC 3a/lauyd apu(PMETUUECKUM CIIOCOOOM U C MOMOIIIBIO
OpraHU30BaHHOTO0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB;

° peliars 3a1a4d, CoAep Kale 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIUYHUHBI:
CKOpPOCTb, BPEMS, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH;

° HCIIOJB30BaTh KpPATKUE 3allKCHU, CXEMbl, TaOJMIbl, 0003HAYEHUS TMpHU
pEIICHUY 3aaY;

° MOJIb30BAThCA OCHOBHBIMU €JWHHUIIAMHA M3MEPEHHUS: IIE€HBI, MAacChl;
pACCTOSHUSI, BDEMEHH, CKOPOCTH; BBIPAXaTh OJHU €IMHUILIbI BETMYUHBI YEPE3 APYTUE;

° U3BJICKATh, aHAJTU3UPOBATh, OIIEHUBAThL HH(POPMAITHIO, TTPEACTABICHHYIO

B Ta0JIMIIe, HA CTOJIOUATON AUArpaMMe, HHTEPIPETUPOBATD MPEACTABICHHBIC JaHHBIE,
HCIIOJIb30BaTh JIAHHBIC MIPU PEIIIEHUM 3a]a4.

Harnsgnast reomerpus:

° MOJIb30BaThCA T€OMETPUUECCKUMH TMMOHSATUSIMU: TOYKA, MpsiMasi, OTPE3OK,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

° MPUBOJUTH IPUMEPHI 00BEKTOB OKPYKAIOIIEr0 MUPa, UMEIOIIUX (popmy
M3YUYCHHBIX TEOMETPUUECKUX (UTYD;

° UCII0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJIaMH: BEPIINHA, CTOPOHA;
C MHOTOYTOJIbHUKAMHU: YT0J1, BEPIIIMHA, CTOPOHA, IUArOHaJb; C OKPY>KHOCTBIO: PaJInyC,
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IUaMeTp, LEeHTP;

° n300paxaTh U3yuyE€HHbIE TEOMETPUUECKHE (PUTypbl HA HETMHOBAHHOU U
KJIETYaTOW Oymare ¢ MOMOILBIO [IUPKYJIS U JTMHENKU;
° HaXOAUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C

IIOMOUIBI0 JIMHEWKH, CTPOUTH OTPE3KH 3aJAHHOW JUIMHBI; CTPOUTH OKPY’KHOCTH
3aIaHHOTO PaJunyCa;

° HCIIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa s
UX MMOCTPOCHUS, BBIYMCIICHUS TUTOIA/IA U IEPUMETPA;
° BBIUKCIIATH MEPUMETP U IUIONIA/lb KBajpara, MpsIMOYTroJbHUKA, (DUTYD,

COCTABJICHHBIX W3 MPSIMOYTOJIbBHUKOB, B TOM 4Hcie GUryp, M300pakEHHBIX Ha
KJIeT4aTou Oymare;

° [I0JIb30BAaTbC OCHOBHBIMM METPUYECKMMM €IMHHMIIAMM H3MEpPEHUs
JUIMHBI, TUIOLIA/IN; BBIPAXKaTh OJIHU €JUHULBI BEJINYMHBI Yepe3 APYTHUE;

° pacno3HaBaTh Napajvlenenunes, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO:
BEpUINHA, peOpo IpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljiesienunena, Kyoa;

° BBIYUCIIATh O0BEM Ky0a, mapajijiesienurneia o 3aJlaHHbIM U3MEPEHUSM,
MOJIb30BAThCS EAMHUIIAMU U3MEPEHUS 00bEMa;

° penaTh HECIOKHbBIE 3a/1a4d HA U3MEPEHUE T€OMETPUUYECKUX BEIUYHH B

MMPAKTUYCCKUX CUTyalnAX.

6 xacc
YHucia v BBIYUCIICHHUS:
° 3HaTh U IOHUMATh TEPMUHBI, CBI3aHHBIE C PA3JINYHBIMU BUIAMU YHCEII U
croco0aMu UX 3aIucCH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3aIucu
4yuciia K JpyTrou;

o CpaBHUBATb W YIOPAAOYMBATL MLOCJILIC YHCIIA, OOBIKHOBEHHBIE M
ACCATUYHBIC I[pO6I/I, CpaBHUBATBh YHCJia OAHOTO N PA3HBIX 3HAKOB,
® BBIIIOJIHATBL, COUCTAasA YCTHBIC U IIMCbMCHHBIC HpI/IéMBI, apI/ICI)MeTI/IIIGCKI/Ie

NEUCTBUA C HATypaJdbHBIMH M LEIBIMH YHUCIAMU, OOBIKHOBEHHBIMU U JAECITUYHBIMU
IpOo0sSIMH, TIOJIOKUTEIIbHBIMU U OTPULIATEIBHBIMH YHCIIaAMU;

° BBIYMCIISATh 3HAYEHUs YHCIIOBBIX BBIPA)KCHUM, BBIIOJIHATH NMPUKUAKY U
OLICHKY pe3yJbTaTa BbIYMCICHUW; BBINOJHATH NPEOOPA30BaHUS  YUCIOBBIX
BBIPXKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JACHCTBUM;

° COOTHOCUTHh TOYKY Ha KOOPAMHATHOM NPSIMOW C COOTBETCTBYIOIIUM €M
YHCIIOM M U300paXkaTh YMCIIa TOYKaMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOJYJIb
YuUCIa,;

° COOTHOCUTb TOYKM B IPSAMOYIOJBHOM CHCTEME KOOPAHMHAT C
KOOpJAUHATAMH 3TOU TOYKHU;

° OKpYIJISATH LEJble YUCIIa U JECATUUHbIE APOOU, HAXOAUTh MPUOINKEHUS
quced.

YucnoBble 1 OyKBEHHBIE BbIPAKCHHUS:

° NOHUMATh M YNOTPEOJSATh TEPMHUHBI, CBA3aHHBIE C 3alUCBHIO CTENEHU
YKCIa, HAXOAUTh KBAApAT U KyO YKCIIa, BHIYUCIISATh 3HAYEHUS] YHCIOBBIX BHIPAXKEHUI,
COJIEpIKAILIMX CTEIICHH;
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° [I0JI30BAThCS INPU3HAKAMU JIEJIMMOCTH, PAaCKJIAIbIBaTh HATypaJIbHbIE
YHUCJIa HA IPOCTBIE MHOKUTEIIH;

° MOJIb30BAThCS MAacIITA0OM, COCTABJISITh HPONOPLIUH U OTHOLIEHUS;

° UCIIONb30BaTh OyKBBI  JUisi OOO3HAUEHHMS YHMCEN TMPH  3alucu
MaTEMaTHUYECKUX BBIPAKCHHUM, COCTABIATH OYKBEHHBIC BBIPAKEHUS U (OPMYIIBI,
HAaXOAUTh 3HAueHUS OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBISAA HEOOXOIUMBIE
MOJICTAHOBKH M NMPEOOPa30BaHMUS;

o HaXOJHUTb HEU3BECTHBIM KOMIIOHCHT PaBCHCTBA.

Pemenue TeKCTOBBIX 3ajJa4:

o peuiaTb MHOTOIIAroBbIC TCKCTOBLIC 3aa4H apI/I(bMCTI/I‘{eCKHM CHOCO6OM;

o peuiaTtsb 3aJda4dr, CBA3AaHHBIC C OTHOHNICHHUCM, IIPOIIOPHUOHAJIBHOCTBIO
BCJIMYUH, ITPOLHCHTAMHU, PCIIATh TPU OCHOBHLIC 3a1a4H Ha I[pO6I/I H IIPOLCHTHI,

o peuaTts 3aaa4ur, COACPKAINUC 3aBUCUMOCTH, CBA3BIBAIOINC BCIIMYHWHBIL

CKOpOCTB, BPEMS, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOMMOCTD; ITIPOU3BOIUTEIILHOCT,
BpeMs, 00bEMa pabOThl, UCIOJIB3Ys apU(PMETUUECKHE NEHCTBUSA, OLICHKY, IPUKUJIKY;
ITOJIb30BAaThCS EAVHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH;

° COCTaBJISITh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 33]1a4H;

° U3BJIEKaTh UH(QOpPMALMIO, MPEICTABIECHHYIO B Ta0IULaX, HA JTMHEHHOM,
CTOJIOUATOM WJIM KPYroBOM JuarpaMmax, HHTEPHIPETUPOBATH IPEICTABICHHbBIE
JAHHBIE; UCIIOJIB30BaTh JAaHHBIE IIPU PEIICHUH 3a]1a4;

° OPEICTaBIATh HMH(POPMALMIO C TOMOIIBIO TaOJauL, JHUHEHHON U
CTOJIOYATON AUarpamm.

Harmsinaast reometpust:

° OPUBOJUTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (HOopMy
M3YYEHHBIX TE€OMETPHUYECKHX IUIOCKMX M IPOCTPAHCTBEHHBIX (UTyp, HpUMEpHI
PaBHBIX U CHMMETPUYHBIX (QUTYD;

° M300pakaTb C TIOMOIUBIO IUPKYJIS, JIMHEHWKH, TpPAaHCIOPTHpPAa Ha
HEJIMHOBAaHHOM M KJIETYaTOW OyMare U3y4eHHbIE MIIIOCKUE TeoMeTpruIecKue GUrypsl v
KOH(Urypanuu, CHMMETPUYHBIE (PUTYPBI;

° MOJIb30BAaThCA T'€OMETPUUYECKUMH TOHATUAMH: PaBEHCTBO  (Quryp,
CUMMETpHS; MCIOJIB30BATh TEPMHMHOJIOTHIO, CBA3aHHYKO C CHUMMETPHEN: OCh
CUMMETPHH, LICHTP CUMMETPUH;

° HaXxOJUTh BEJIMYUHBI YIJIOB M3MEPEHUEM C IMOMOUIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIBl 33JaHHOW BEJIMYMHBI, [TOJIB30BATHCA NPHU PELICHUN 3a1a4 I'pagyCHON
MEpPOW YTJIOB; PAaCO3HABATh HA YEPTEKAX OCTPBIM, NMPSAMOU, Pa3BEPHYTHIA U TYIIOU
YIJIBL;

° BBIYUCIIATH JUIMHY JIOMAHOW, IEPUMETP MHOTOYTOJIBHUKA, I10JIb30BATHCS
€IUHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKATh OJHUA €IWHUIBI U3MEPEHHUs JJIMHBI Yepe3
Ipyrue;

° HaXOJINTh, WCIIOJb3Yysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEKIY
IBYMsI TOUKaMH, OT TOYKH 10 MIPSIMOM, JUIMHY ITyTH HAa KBAJIPATHOM CETKE;

° BBIUMCIIATH IUIONIAAb (UTYp, COCTABJICHHBIX U3 MNPSIMOYTOJbHUKOB,

HCIIOJIb30BAaTh p3,36I/IeHI/I€ Ha IIpAMOYI'OJIbHUKH, HAa PaBHBLIC (1)I/Il“ypBI, A0CTpanBaHUC 10
MMpAMOYIOJIbHUKA; II0Jb30BATLCA OCHOBHBIMU CAWMHHULAMHW HW3MCPCHHA ILIOLIAIM;
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BbIpaXXaTb OAHHU CAWHUIIBI U3SMCPCHUS TIOIIAAN Y€PE3 APYTHUC,

° pacno3HaBaTh HAa MOJENSX U U300paKEHUSIX TUPaMUAY, KOHYC, IUIHH]IP,
HCIIOJIB30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, TPpaHb, OCHOBAaHUE, PA3BEPTKA;

° M300pakaTh Ha KJIETYaTON Oymare npsMOYyTOJIbHBINA Mapajuieenunes;

° BBIUUCIATE 00BEM  MPSAMOYTOJBHOIO  MapajieNenunena, Kyoa,

I0JIb30BaThCS OCHOBHBIMHU €IMHUIIAMHU U3MEPEHUS 00bEMA; BRIPAXKATh OJHH €THHHUIIBI
U3MepeHust 00bEMa uepes Ipyrue;

° pelaTh HECJIOXKHBIC 33]1a4l Ha HAXOXKJICHUE TEOMETPHUCCKUX BEIIMYUH B
MPAKTUYCCKUX CUTYAIUSX.

CrnenuajbHble pe3yJbTaThl:

° BJIQJICHUE 3PUTEIBHO-OCA3ATENBbHBIM  CIIOCOOOM  OOCJEeIOBaHUS U
BOCIIPUATHS 1IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEBIX) peabedHBIX H300paKeHUM
MPEAMETOB, KOHTYPHBIX H300paXEHUH T€OMETPUICCKUX QUTYP | T.II.

° YMEHHME BBINOJHATH IIPU TMOMOIIA YEPTEKHBIX HHCTPYMEHTOB
r€OMETPUYECKUE MTOCTPOEHUSI, TOCTPOEHUE TPaUKOB PYHKIUN, AUArPAMM U T.II.

° YMEHHUE YUTATh LBETHbHIE (UJIM KOHTPACTHBIE, YEPHO-0€bIe) perabedHbIe
rpauKy AIeMEeHTapHbIX (PYHKIMI HA KOOPAUHATHOM IJIOCKOCTH.

° BJIaJICHUE TIPABUJIAMH 3alUCH MATEMATHYECKUX (POPMYII U CIIELIUATIbHBIX
3HAKOB.

° BJIaJICHUE TIpUeMaMu IpeoOpa30BaHUsl MAaTEMATUYECKUX BBIPAKEHUH.
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TemaTuyeckoe MIIAHUPOBaHUeE MO yueOHOMY Kypcy «MaTtemaTuka»

5 kaace

(5 yacoB B Hepesr0, Beero 170 yacos)

Ha3zBanmue
pasjaeJia
(Tembl)
Kypca (4ucJio
4acoB)

OcHoOBHOe coaepxkaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCH

HarypanbHbie

YpuCia W HYJIb.
(43 4.)

HarypanbHoe YHUCJIO. Psn
HaTypaibHbIX  ymuced. Yuciao 0.
N3o00pakeHre HaATypajdbHBIX YHCEN

TOYKaAMH Ha KOOPJIMHATHOM
(4K CIIOBOM) MPSMOH.

[To3uumonHast CHCTEMA
cuuciicHusl. Pumckas Hymepanusa Kak
MPUMEP HEMO3UIIMOHHOW  CUCTEMBI
cunciieHus.  JlecatuuHas — cucteMa
CUMCJICHUS.

CpaBHeHUE HATypaJbHBIX YHCEIl,
CPaBHEHHE HATypaJbHBIX YHCEN C
HYJEM. Crioco6b1 CpaBHEHHSI.
OkpyriieHue HaTypalbHBIX YUCET.

CnoxeHue HaTypallbHBIX YHUCEI;
CBOWMCTBO HYJsI TMPU  CJIOKCHUHU.
Brrunranme kak aeicTBHe, oOpaTHOE
CJI0KEHUIO. Y MHOKEHUE HATYPAJIbHBIX
YyuCcesl; CBOMCTBA HYJISI U €AMHUIIBI TIPU
YMHOXEHUU. [lelleHne Kak JIEHCTBHUE,
oOpaTtHOe yMHOXeHHUI0. KOMMOHEHTHI

YUTaTh, CPABHUBATH U YIIOPSAJOUYMBATH HATypaJIbHBIC YHUCIIA;
n300pakaTb KOOPJIMHATHYIO MPSMYH, COOTHOCUTh TOYKY Ha
KOOPAWHATHON (YMCIIOBOM) MPSMOW C COOTBETCTBYIOIIUM €W
qHUCIIOM; M300pakaTh HaTypaJbHbIE YHCIa TOYKaAMH Ha
KOOPJIMHATHOM (YHMCIIOBOM) MpPSIMOW, HAaXOAWUTh KOOPAMHATHI
TOYKH;

HCCIIEIOBATh CBOMCTBA HATYypAJIBHOTO psiaa, uncen 0 u 1 npu
CJI0KEHUHU U YMHOKCHUH;

® JCIIOJIB30BaTh IIPABUJIO OKPYTJIEHUS HATYPAJIbHBIX YHCEL,
® BBINOJHATH apu(METUYECKHe JEUCTBUS C HATypaJbHbIMU

YUCJIAMHU, BBIYUCIATH 3HAUYEHUS YUCIOBBIX BBIPAKEHUU CO
CKOOKaMM U 0€3 CKOOOK;

3alUChIBATh MPOU3BEICHNUE B BUJE CTEIECHH, YATATh CTEIEHHU,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHHME, IIOKAa3aTellb),
BBIYUCJIISITh 3HAUEHUS CTEIEHEH;

BBIMIOJIHATh MPUKUAJKY W OLEHKY 3HAYEHUW YHCIOBBIX
BBIpaKEHUM, MpeajaraTh M MNPUMEHSITh MPUEMBI MPOBEPKHU
BBIYHCJICHUH;

UCIIOJIb30BaTh TPU  BBIUUCICHUSX TEPEMECTUTEILHOE U
coyeTaTeIbHOE  CBOWCTBA  CIOKEHUS UM YMHOXKEHUS,
pacrpeeauTeaIbHOe CBOMCTBO YMHOXKEHHUsI; HOPMYJIMPOBATh U




NEUCTBUM, CBS3b  MEXKIYy  HHMH.
IIpoBepka pe3yJibTaTa
apuPpMETHICCKOTO JEUCTBUSL.

[lepemecTuTENBHOE M COYETATEIBHOE
CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHUSI, pacnpeneauTeNbHOE
CBOMCTRBO (3aKOH) YMHOKECHUS.

Hcnonp3oBaHue OyKB TUISt
0003HaueHus HEU3BECTHOTO
KOMIIOHEHTa M  3alliChu  CBOMCTB
apu(pMETUIECKUX JTCUCTBUM.

Jenutenn UM KpaTHbIE YHCIA,
pasioxeHne Ha MHOxuTenu. [Ipocteie
n cocraBHple uucia. [IpusHakm
nenuMocTd Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTATKOM.

Crenenn c HATypaJIbHbIM
MMOKa3aTeJIeM. 3aluch 4YHCiIa B BHIE
CYMMBI Pa3psiIHBIX ClIaraeMbIX.

Yucnosoe BBIPa)KCHHUE.
Beruncienne 3HAaYEHUU  YHUCIIOBBIX
BBIDOKCHUM; TIOPSAJIOK BBITOJHEHUS

JNEUCTBUM. Hcnonb3oBanue pH
BBIYUCJICHUSAX TE€PEMECTUTEIIBHOTO H
COYETATEIbHOTO CBOMCTB (3aKOHOB)

CIIOKEHUS u YMHOKEHHSI,
pacnpenenuTeIbHOro CBOMCTBA
YMHOXEHHUSI.

MPUMEHSTh MpaBUja IPeoOpa30BaHUs YUCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apU(PMETHUECKHUX JTCHCTBUM.

MOHUMATh U MPABUJIBHO YHNOTPEOISATH TEPMUHBI, CBSI3aHHBIC C
HaTypaJIbHBIMU YHCIIAMU;

HCCIEN0BATh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUTAaTh M
00OCHOBBIBaTh THUIIOTE3bI, (HOPMYIUPOBATH OOOOIIEHUS U
BBIBO/JIbI 10 pe3yJIbTaTaM IPOBEAEHHOIO UCCIIEJOBAHMS;
(opMynIupoBaTh  ONpENEICHMs] JAEIUTENss M KpaTHOro,
Ha3bIBATH JICJIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATH MPOCTHIE
U COCTaBHbIC Uncia; (POPMYIUPOBATh U NPUMEHSTh IPU3HAKU
JIeIMMOCTH Ha 2, 3, 5, 9, 10; IpUMEHATh aJITOPUTM Pa3JIOKECHUS
YHCJIa HAa IPOCThIE MHOXUTEN; HAXOAUTh OCTATKH OT JEICHUS
Y HEMOJIHOE YaCTHOE;

pacno3HaBaTb HWCTUHHBIE W JIOXKHBIE BBICKA3bIBaHUS O
HaTypaJIbHBIX YUCIIAX, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBaHUS M OTPULIAHMS BBICKA3bIBAHUU O
CBOMCTBax HaTypaJbHBIX YHCEIL;

KOHCTPYHUPOBATh MAaTEMaTUYECKUE MPEAJIOKEHUS C TTOMOLIBIO
CBA30K «H», «HIIN», KECIH..., TO...».
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Hpo6wu. (79 4.)

[IpencraBinenne o Apobu Kak
croco0e 3amuch YacTH BEIUYUHBI.
OObikHOBeHHBIE Jpobu. I[lpaBuibHbIE
U HelnpaBuibHbIe npoOu. CmernaHHas
IpoOb; TpPENCTaBICHUE CMEIIaHHON
IpoOu B BUJIE HEMIPABUILHOM poOU U
BbIICJICHUE 1I€JI0OM YacTh Yucia u3
HelpaBWIbHOM apodu. M3o0paxeHue
apoOeil  TOYKaMH Ha  YHCJIOBOM
npsimoii. OCHOBHOE CBOWCTBO JPOOH.
Cokpamenue gpobeit. I[lpuBenenue
IpoOM K HOBOMY 3HAMEHATEIo.
CpaBHeHue apo0eii.

CnoxeHue U BhIUMTaHUE APOOEH.
YMHOXEHHE U JejeHue Jpo0eii;
B3aMMHO-00paTHBIC IpoOu.
Haxoxaenue yacTu 1eja0ro M 1esoro
10 €ro YacTH.

JecsatuyHas  3amuch  OpoOei.
[IpencraBienue AecATUYHON ApoOU B
BUJe OOBIKHOBeHHOU. WM300pakeHue
JECATUYHBIX Jpo0Oeil ToukaMu Ha
YU CIIOBOU MPSMOM. CpaBHeHue
JECATHUYHBIX APOOEH.

Apudmernueckue IEHCTBUS C
JeCATUYHBIME Jpo0simu. OKpyrieHue
JECATUYHBIX APOOEH.

YUTAaTh M 3alUCHIBATh, CPAaBHUBATH OOBIKHOBEHHBIC IPOOH,
npejjaratb, OOOCHOBBIBATH M 00CYXJaTh  CHOCOOBI
yHOpSAI0YUBAHUS APOOEii;

MOHUMATh U MPABUJIBHO YHNOTPEOISATH TEPMUHBI, CBSI3aHHBIC C
OOBIKHOBEHHBIMH U JICCITUYHBIMH JIPOOSMU;

MOJIETUpPOBaTh B Tpaduyeckoil, mnpeaMeTHoll ¢opme, cC
MOMOIIIbIO KOMITbIOTEpa TMOHSATUS M CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JPOOBIO;

n300pakaTb ~ OOBIKHOBEHHBIE  JpOOH
KOOPAMHATHOM  MpsSMOM;  HMCHOJIb30BaTh
HPSIMYIO JUIsl CpaBHEHUS 1po0eH;
dbopMyIIMpoBaTh, 3aMUCHIBATH C IMOMOLIbI0 OyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JApoOH; HCIIOJIB30BATh OCHOBHOE
CBOMCTBO JpoOM [JIsi COKpAallleHHs OpoOeld W IpHUBEACHUS
JpoOU K HOBOMY 3HaMEHATENIO;

NPEJICTaBISITh CMEIIAHHYIO ApoOb B BHUAE HEMPABUIBLHOU H
BBIJICTISITH IIENTYI0 YacTh YKCIia U3 HePaBUIHLHON APOOH;
BBITIOJHATH apu(METHIECKHE JEHCTBHUS ¢ OOBIKHOBEHHBIMHU H

TOYKAaMU  Ha
KOOPAUHATHYIO

JIECATUIHBIMUA IpOoOsSMU; MPUMEHSTh CBOMCTBA
apu(METHICCKUX JIEUCTBUI JIRIE: paloOHAIN3alUU
BBIUMCIICHUH;

BBINOJIHATh IPUKUJKY W OLIEHKY pe3yJIbTaTa BBIYMCIICHUN;
IpeJIaraTb U NIPUMEHATh PUEMBI IIPOBEPKHU BBIUUCIICHUN;
MPOBOJIUTh HCCJIEIOBAHUSI CBOWCTB JIpoOei, OmHpasch Ha
YUCJIOBBIE OSKCHEPUMEHTHl (B TOM YHUCIE C [OMOUIBIO
KOMIIBIOTEPA);

pacrio3HaBaTh UCTUHHBIC U JIOKHBIC BBICKAa3bIBAHUS O APOOSIX,
NPUBOJAUTHL  TIPUMEPHI U KOHTPHOPUMEPBI,  CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUSI BBICKA3bIBAHMUIA;
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peraTh TEKCTOBBIE 3a/1auu, COACpIKaIIue IPOOHBIC JaHHBIC, U
3aJlauM Ha HaXO0KJICHME YaCTH IIEJIOTO U 1I€JI0r0 110 €ro 4acTu;
BBISIBIIAATh UX CXOJICTBA M PA3JINYUS;

MOJICJIMPOBAaTh XOJI PEHICHUS 33Ja4d C MOMOIIBIO PHUCYHKA,
CXEMbI, TaOJINIIGI;

MPUBOJUTh, pa3OUparh, OIECHUBATh PA3JIUYHBIC PEIICHUS,
3aIllMCH PEIIEHUM TEKCTOBBIX 33/1a4;

KPUTHUYECKHU OIICHUBATH MOJTy4YE€HHBIN pe3yJbTar,
OCYIIECTBIISITh ~ CAMOKOHTPOJIb,  NPOBEPSiA  OTBET  Ha
COOTBETCTBHE YCIIOBUIO, HAXOJIUTh OIINOKH;

MPEACTaBIATh JICCITUYHYIO ApOoOb B BHAC OOBIKHOBEHHOM,
yuTaTh M 3alliChiBaTh, CPAaBHUBATH JECATHYHBIC ApOOH,
npejyaratb, OOOCHOBBIBATH M OOCYXKIAThb  CIIOCOOBI
VIOOPSIAOUMBAHUS ~ JECATUYHBIX  JIpOOEil. n300paxarh
JECITUYHBIC TPOOU TOUYKAMU Ha KOOPAUHATHOMN MIPSIMOM;
BBISBJISITh CXOJICTBA M Pa3IMuusl MPAaBUI apuUPMETUUECKUX
JICUCTBUM C HATypalbHbIMU 4YHUCIAMU U JI€CITUYHBIMU
TpoOsiMU, OOBSICHSITD UX;

BBITIOJTHSATH OKPYIJICHUE ACCATUYHBIX IPOOEii;

OTICPHPOBATh JIPOOHBIMH UYHCIIAMH B PEATbHBIX KU3HCHHBIX
CUTYallUsIX.

Pemenne
TEKCTOBBIX
3anady. (8 4.)

Pemenune TEKCTOBBIX 3aj1a4
apuMeTHICCKUM cIiocoooMm. Perienne
JIOTUUECKUX 3ajad. PemieHue 3agau
nepebopom BCEX BO3MOKHBIX
BapuaHToB. Mcnosnb3oBaHue — Ipu
penieHnuu 3aaa4 TabJuIl U CXEM.

Pemenne 3amau, copepxkammx
3aBUCHUMOCTH, CBSI3BIBAIOIINE

pemarh TEKCTOBbIE 3aJaud apuPMETHYECKUM CIOCOO0M,
MCIIOJIb30BaTh 3aBUCHMOCTH MEXKIy BEJIMYMHAMH (CKOPOCTD,
BpEMsi, PacCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh U Jp):
aHaJIM3UPOBATh u OCMBICJINBATh TEKCT 3a/1a4u,
nepeopMyIMpoOBaTh YCJIOBHE, U3BJIEKATh HEOOXOIUMBbIE
JIaHHbIC, YCTaHABJIMBATh 3aBUCUMOCTH MEXIY BEIMUYMHAMU,
CTPOUTH JIOTHYECKYIO IIEMOYKY PACCYKICHUM;

® MOACIHUPOBATh XOJ PCUHICHHA 3aJadyd C IOMOIIBIO PHCYHKA,
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BCJIMYUHBI: CKOPOCTBD, BpCMm,
PaCCTOSAHHUC, ocHa, KOJIM4YECTBO,
CTOHUMOCTS. EI[I/IHI/IHBI HN3MCPCHUA:

Macchl, 00bEMa, IIEHBI, PACCTOSHUSI,
BpeMEHH, CKOpOCTH. CBs3b MEXIY
SAVMHUIIAMU  W3MEPEHUS  KaKIOu
BEJIMYMHBEI.

Pemnrenne OCHOBHBIX 3ajad Ha
TpoOH.

[IpencraBiieHre JaHHBIX B BHUJIC
Ta0JIUIl, CTOJIOYATHIX THArPaAMM.

CXEMbI, TaOJINIIGI;

KPUTHYECKHU OIICHUBATh MOTyYCHHBIN
OCYILIECTBJISIT ~ CAMOKOHTPOJb,  IPOBEPSs
COOTBETCTBHE YCJIOBHIO, HAXOIUTh OIUOKH;
pemaTh 3aJadyd ¢ TOMOIIbI0 Tepedopa BCEX BO3MOXKHBIX
BApUAHTOB;

M0JIb30BaThCS OCHOBHBIMU €IUHHMIIAMU H3MEPEHUsS: IICHBI,
MacChl; PacCTOSHHS, BPEMEHHM, CKOPOCTH; BbIpakaThb OJHH
€JIMHUIIBI BEJIMUUHBI Ye€pEe3 JPYTHE;

W3BJICKAaTh, aHAJIM3UPOBaTh, OIICHMBATh  HHMOPMAIIHIO,
MpEeJCTaBICHHYI0 B Tabiuile, Ha CTOJOYaTON auarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIE JaHHBIE, MCIOJIb30BATh
JIAaHHBIC TIPU PEIICHUM 33]1a4.

pe3ynbTar,
OTBET  Ha

Harngmuas
reOMETpHS.

9.)

(30

Harnmsanneie mnpencrtaBieHuss o
¢urypax Ha IUIOCKOCTH: TOYKa,
npsmas, OTpPe30K, Jy4, yToJl, JIOMaHas,
MHOTOYTOJIbHUK, OKPY>XHOCTh, KpYT.
VYron. IlpsMoi, OCTpbIi, TyIoH H
Pa3BEPHYTHIN YIJIbIL.

JlnmiHa oTpe3ka, METPUYECKHE
€IMHUIIBI JJIMHBL. J[IMHA J0OMaHOM,
MEpUMET]P MHOTOYTOJIbHUKA.
N3mepenne W NOCTPOEHUE YIJIOB C
MIOMOIIbIO TPAHCTIOPTHUPA.

HarnsinHble  mpeacTaBieHUs O
¢durypax Ha IIJIOCKOCTH:
MHOTOYTOJIbHUK; MPSIMOYTOJIbHUK,

KBaJpaT; TPEYrojbHUK, O PaBEHCTBE
dburyp.

MOJTB30BATHCA TEOMETPUUYCCKUMHE TOHATUSIMH: TOYKa, MpsSMas,
OTPE30K, JIy4, yT0JI, MHOTOYTOJLHUK, OKPYKHOCTb, KPYT;
HCITOJTh30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YTJIaMU: BEPIIIUHA,
CTOpOHA; C MHOTOYTOJbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA,
JMAroHajIb; C OKPYKHOCTBIO: panycC, AMAMETP, IICHT;
UCIIOJIb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSIMOYTOJIbHHKA,
KBajipaTta JUIsi WX TOCTPOCHMS, BBIUMCICHUS IUIOMIATU U
EePUMETPA;

BBIYHCIIATH MIEPUMETP U TUIOMIAAb KBaJlpaTa, MPsSMOYTOJIbHHKA,
¢buryp, COCTaBJIICHHBIX W3 MPSIMOYTOJLHUKOB, B TOM YHUCJE
buryp, n300paxE€HHBIX Ha KJIETYaTON Oymare;

MOJIb30BAaThCS ~ OCHOBHBIMH ~ METPUYECKUMU  CAHHHUIIAMHU]
WU3MEPCHUS JUIMHBI, ITUIOMIAAM; BBIpaXaTh OJHU CIWHHIIBI
BEJIMYHMHBI Yepe3 IPyTHUe;

pacmo3HaBaTh  NapaJuleenHIe], KyO, WCTIOJIb30BaTH
TEPMHUHOJIOTHIO: BEpIITMHA, PeOpPO TpaHb, U3MEPECHHS; HAXOIUTh
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Nzobpaxenne ¢uryp, B TOM
gucjie  Ha  KJeTd4arod  Oymare.
[Toctpoenue koHbUTypannii U3 4acten
IIPSAMOM, OKPYKHOCTH Ha
HEJIMHOBAaHHOW M KJIeT4yaTod Oymare.
Hcnonb30BaHue CBOICTB CTOPOH U
YTJI0B IPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mnpAMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX W3
OpSIMOYTOJIBHUKOB, B TOM  4YHCIIE
buryp, n300paxEHHBIX Ha KJIETYATOU

Oymare. Ennuunet U3MEpEHUs
IUUIOLLAIH.

Harnmsanneie mnpencrtaBieHuss o
IIPOCTPAHCTBEHHBIX ¢durypax:
MIPSMOYTOJIHBIN rapauIeIenuIen,
Ky0, MHororpaHHuku. W3o0paxeHue
MIPOCTENIINX MHOT'OTPaHHHUKOB.

Pa3BépTku kyba m mapasuienenuiesa.
Co3nanue Mojenel MHOTOTPaHHUKOB
(13 Oymaru, MpoOBOJIOKH, TUIACTUIIUHA U
zp.).

O0bEM
napajjiesienurnena,
U3MepeHust 00bEMa.

MPSMOYTOJILHOTO
kyba. EnunwuIm

M3MEpEHUS Mapavienenumnena, Kyoa;
BBIUKCIATH 00BEM KyOa, mMapamenenuresa Mo 3aJaHHBIM
M3MEPEHUSM, MOJIb30BAThCS €IMHUIIAMHU U3MEPEHUs 00BEMA;
pelaTh HECIOXHbIE 33aJa4ll Ha HM3MEPEHHE T'€OMETPHUYECKHUX|
BEJIMYMH B MPAKTUUECKUX CUTYaIHIX.

MCIOJIb30BATh JIMHEUKY U TPAHCIOPTUP KaK MHCTPYMEHTHI JIJIst
INOCTPOEHUST M U3MEPEHMs: HU3MEpATh JUIMHY OTpe3Ka,
BEJIMUYMHY yIJa; CTPOUTh OTPE30K 3aJaHHOM [UIMHBI, YTOJI,
3aJJaHHOM BEJIMYMHBI; OTKJIAAbIBATH IUPKYJEM pPaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3a/IaHHOTO PaNyca;
n300paxkarb KOHQUIYpallMU TeoMeTpudyeckux ¢Guryp Ha
HEJTMHOBAHHOM W KJeT4aTol Oymare (sl caa0OBUIAIINX);
npejjaraTh, OMUCHIBaTh U OOCYKIaTh CHOCOOBI, aJrOPUTMbI
MOCTPOCHUS;

pacro3HaBaTh U M300pakaTh HAa HEJIMHOBAHHOW U KJIETYATOU
Oymare nOpsMOW, OCTPBIA, TYMOH, Pa3BEPHYTHIM yTIIbI (IS
cnaboBUIAIIMX), (A7 ClenblXx OO0ydYarluXcsi H300pakaTh
u3y4yaemble yriabl B Mpubope s NHucbMma MO Opailiio);
CpPaBHMBATh yTJIbI;

NOHMMATh M MCIOJIb30BATh MPU PELICHUH 3a]1a4 3aBUCUMOCTHU
MEXy €AUHUIIAMH METPUUYECKONW CUCTEMBI MEpP; 3HAKOMUTHCS
C HEMETPUYECKHMMM CHUCTEMaMH Mep; BbIpakaThb IJIUHY B
Pa3IMYHbIX €AMHULIAX U3MEPEHUS.

IPUBOJUTH NMPUMEPHI OOBEKTOB PEAIbHOTO MHpPA, UMEIOIIUX

dbopMy MHOTOYTOJIbHHWKA, MPSAMOYTOJIbHUKA, KBaJaparTa,
TPEYrOJIbHUKA, OLEHUBAaTh WX JIMHEMHBIE  Pa3MeEphI.
BBIUUCIISIT: TMEPUMETP TPEYrOJbHUKA, MPAMOYTOJbHUKA,

MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaApaTa;
n300paxarh OCTpPOYTOJIbHBIE, PSIMOYTOJIbHBIE )|
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TYNOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOUTHh HAa HETMHOBAHHON M KieTyaTod Oymare KBaapar U
OpSIMOYTOJIBHUK € 3aJaHHBIMU  JUIMHAMH CTOPOH (IS
caboBUAAIMX), (A7 chenblx OO0ydYaromuxcs U300paxaTh
u3ydyaemble (Urypsl B mpubope Uis MHCbMa MO Opaiiiio).
UCCIIEIOBaTh CBOMCTBA NPSAMOYTOJIbHMKA, KBajpara IyTEM
IKCIIEpUMEHTa, HAOIIONCHUS, M3MEpPEHHs, MOJEIHPOBAHNUS;
CpaBHUBATh CBOICTBA KBaJpaTa U MPSIMOYTOJIbHHUKA
pacrno3HaBaTb WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
MHOTOYT'OJIbHUKAX, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI.
UCCIIEIOBATh 3aBUCUMOCTD IUIOIIA M KBaJapaTa OT JUIMHBI €T0
CTOPOHBI;

BbIp@XaTh BEJIMYMHY IUIOIIAAM B Pa3IMYHBIX €IWHULAX
U3MEpPEHUS] METPUYECKON CHCTEeMBl Mep, IMOHHMATh W
UCIIONb30BAaTh  3aBHCHUMOCTH  MEXIYy  METPHYECKHUMH
eIMHUIIAMU U3MEPEHUS IO/,

3HAKOMUTBCS C TMpUMEpaMyd TPUMEHEHUS IUIOMAAN |
nepuMeTpa B MPAKTHUUECKUX CUTYyalUAX. pellaTh 3a7add M3
peaslbHOM KHM3HHU, TpeuiaraTh U O00CYXIaTh pa3IHyHBIC
CIIOCOOBI pEeIICHUS 3aa4.

[IoBTOpenue u
o6o6menue. (10

q.)

[ToBTOpEHME OCHOBHBIX MOHATHH

U METOJIOB  Kypca
000011IeHNE 3HAHU.

5

KJjacca,

0000111aTh ¥ CHCTEMATU3UPOBATh 3HAHUS 10 KypCY MaTeMaTHKH|
5 k7nacca;

BBIYMCIIATH 3HAYCHUS BBIPAXKECHUHN, COJICP/KAIMX HATYpAIbHbIC
qyuciaa, OOBIKHOBEHHBIC M JIECATHYHBIC JPOOH, BBIMOJIHATH
peoOpa3oBaHUs YHUCEIT;

BBIOMpaTh CIIOCOO CPaBHEHUS YUCEJ, BBIYUCICHUM, TPUMEHSITh
CBOMCTBa apu(mMeTHyecKux IEHCTBUU IJIsi palliOHATU3AINU
BBIUMCIICHUH;

OCYIIECTBJISITh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEMCTBUU M
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CaMONPOBEPKY PE3yJIbTaTa BHIYUCIICHHI;

e pelmlaTh  3aJadyd M3  PEANbHOW  KU3HHM, [PUMEHSATH
MaTeMaTUYeCKHE 3HAHUS A pElIeHHs 3a7a4 U3 JPYTux
y4eOHBIX MPEIMETOB;

e pemiath 3aJa4d PasHbIMU CHOCO0aMHU, CPaBHUBATH CIIOCOOBI
peuIeHus 3aa4M, BBIOMPaTh pallOHAIbHBINA CIIOCOO.

6 KJiacce

(5 yacoB B Heaento, Bcero 170 yacoB)

Ha3zBanue
paszaesia (TemMbl)
Kypca (4ucJjio
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BUIbI 1eSITEJIbHOCTH 00y4a0IIUXCS

HarypanpHbie
yucna. (30 4.)

Apudmernueckre AEUCTBUS C
MHOTO3HAYHBIMU HaTypaJTbHBIMHU
yucnaMd.  YHCIIOBBIE  BBIPAKEHMUS,
MOPSIIOK  JICCTBUI, HCIIOJIb30BaHUE
CKOOOK. Ucnons3oBanue npu
BBIUUCJICHUAX TMEPEMECTUTEIBHOTO H
COYETATEJIbHOTO CBOMCTB CIIOKEHUS U
YMHOKEHHUSI, pacnpeaeIuTeIbHOTO
cBOMCTBa yMHOXeHHUs. OKpyrieHue
HaTypaJbHBIX YHCE]I.

JlenuTenn W KpaTHbIE YHCIA;
HAWOOJBIIUNA OOLMI JEIUTEL |
HanuMEHbIIIEE oO11tee KpaTHoE.
JlenuMoCcTh CyMMBl U TIPOM3BEICHUSI.
JleneHne ¢ OCTaTKOM.

® 3HAaThb U [OHUMAThb TEPMHHBI, CBS3AHHBIE C Pa3IUYHBIMU
BUJIAMHU YHCEIl U CIIOCO0aMU MX 3alKCH, IEPEXOIUTH (eciu
3TO BO3MOKHO) OT OJHOM (DOPMBI 3aMCH YKCTIA K JPYTOW;

® CpaBHUBATH U YIIOPSAIOUMBATH LIE€JIbIE YUCIIA, OOBIKHOBEHHBIE
U JECSTUYHbIE JpOoOH, CPaBHUBATH YHCIIA OJHOTO U Pa3HBIX
3HAKOB;

® BBINIOJHATH, COYETass YCTHBIE W IIUCbMEHHBIE IIPUEMBI,
apudmernyeckue OEHCTBUS C HATYpaJbHBIMU M II€JIBIMU
YHClIaMH, OOBIKHOBEHHBIMH M JIECATUYHBIMHU JpOOsSMHU,
IIOJIOYKUTEIIBHBIMYA U OTPULIATEIILHBIMU YHCIIAMY;

® BBIYMCIATH 3HAYEHUS YHCIIOBBIX BBIPAKEHUMW, BBIIOJHATH
IPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUH; BBIIOJIHATH
npeoOpa3oBaHUs YUCIOBBIX BIpAKEHUN Ha OCHOBE CBOMCTB
apu(pMETUYECKUX TCUCTBUM;

® COOTHOCUTH TOYKY HAa KOOPAMHATHOW MNpPsIMOU €
COOTBETCTBYIOIIMM €l 4YHCIOM UM H300paXkaTh 4Hcia
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TOYKAMU Ha KOOPAMHATHOW TPSIMOM, HAXOAUTh MOMIYJh
YHCIa;

OKPYTJISITH IEJbIe YUCIa M JACCATHYHBIC APOOH, HAXOIUTh
NpUOKEHUS YHCET;

BBITIOJIHATHh apu(PMETHIECKuEe NEHCTBUS C MHOTO3HAYHBIMHU
HaTypaJbHBIMU YHWCJIaMHU, HAXOIWUTh 3HAYEHUS YHUCIOBBIX
BBIpQKEHUH CO CKOOKaMHM U 0€3 CKOOOK; BBIYUCIISATH
3HAYCHUS BBIPAKEHUM, COZEPIKAIIMX CTETICHU;
WCIIOJIb30BaTh IIPH BBIYUCIICHUSAX IIEPEMECTUTEIIBHOE H
coYeTaTeIbHOE CBOWCTBA CIIOKEHHUS M YMHOXKEHUS,
pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHHUS OTHOCHTEIBHO
CJIOXKEHUSI, CBOMCTBA apU(METUUECKUX JICUCTBUI;
UCCIICIOBAaTh  YMCJIOBBIE 3aKOHOMEPHOCTHU, MPOBOJAUTH
YUCJIOBBIE OJKCIICPUMEHTHI, BBIABUTaTh W OOOCHOBHIBATH
TUMOTE3HI;

dbopMyIMpOBaTh OMNpEAEICHUS JEIUTeNs W KPaTHOro,
HAUOOJIBIIETO OOIIET0 AEIIUTENST U HAaUMEHBIIETO0 OOIErO
KpaTHOT0, TPOCTOT0 U COCTABHOTO YMCEIT; UCIIOIb30BaTh 3TH
TIOHATHS TIPH PEIICHUH 3a71a4;

IMPUMEHSITH aJITOPUTMBI BBIYUCICHUS HAaUOOIBIIIEro 00IIero
JEIUTEIs U HAaUMEHBIIETO OOIIero KpaTHOrO JIBYX YHCEN,
AJTOPUTM Pa3JIOKEHHUS YHUCIIa Ha MPOCTHIC MHOKHUTEIIH;
MCCIIEIOBATh CBOMCTBA JCIMMOCTH CYMMBI M ITPOU3BEIACHUS
YHCEeJT,

IPUBOIUTH NPHUMEPHI YHCENI C 3aJaHHBIMH CBOWCTBaMHU,
pacmo3HaBaTh BEPHBIC W HEBEPHBIE YTBEPKICHHUS O
CBOMCTBAX YHCEJI, OMPOBEPraTb HEBEPHBIC YTBEPIKICHUS C
ITOMOIIBIO KOHTPIIPUMEPOB;

KOHCTPYUPOBAaTh  MaTEMaTUYECKHE  TMPEIJIOKEHUs ¢
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MTOMOIIIBIO CBSI30K «W», KA, «ECIH. .., TO...»;
pemarh TEKCTOBBIC 3aJadyd, BKIIOYAIOIMIAC TIOHSATHUS
JENUMOCTH, apu(METHIECKHUM CIIOCOOOM, HCITOJIh30BaTh
nepe0op BCceX BO3MOXKHBIX BAPUAHTOB;

MIPUBONTH, pa3OUpaTh, OIECHUBATH PA3IMYHBIC PEIICHUS,
3aMuCH PeNIeHUH TEKCTOBBIX 3a/1a4;

KPUTHYECKH OICHUBATh MOJTYYCHHBIN pe3yIbTaT, HAaXOIUTh
OIIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIIb, TIPOBEPSISt OTBET HA
COOTBETCTBHUE YCIOBHIO.

Hpobu. (78 4.)

OO0bIKHOBEHHAS! IPOOb, OCHOBHOE
CBOMCTBO JIpoOH, COKpaIleHue IpoOei.
CpaBHeHUeE U yHOpsI0YUBaHUE JPOOEH.
Pemenne 3amay Ha HaX0’KAEHHE YAaCTHU
OT IEJIOTO W IIEJOr0 IO €ro YacTH.
JpoGHOe  uMcio  Kak  pe3yJbTar
nenenusi. [IpencraBnenue necaTUYHON
IpoOu B BUIE OOBIKHOBEHHOHN IpoOu n

BO3MOKHOCTh MIPEICTABICHUS
OOBIKHOBEHHOM  JpoObu B BHJE
necaTuaHou. JlecaTuuHple ApoOH U
MeTpruyecKas cucTeMa Mep.
Apudmernueckue NEeUCTBUS u
YHCJIOBEIC BBIpaKCHUS c
OOBIKHOBEHHBIMH U JECATHYHBIMH
JTPOOSIMHU.

OtHomieHnue. J/leaeHue B JaHHOM
OTHOIICHUH. MacmTad, MPOIOpPITHS.

[IprmeHenune nponopLui pU peLICHUN
3a/1au.

CpaBHMBATh W YIOPSJIOYUBATH JAPOOH, BBIOMpPATH CHOCOO
CpaBHEHUS JpOoOEH;

NPEACTaBIATh JACCATUYHBIC JPOOM B BHJE OOBIKHOBEHHBIX
npoOeit u  OOBIKHOBEHHbIE B  BHUJE  JICCATUYHBIX,
WCTIONb30BaTh HKBUBAJICHTHBIC MPEJCTABICHUS JAPOOHBIX
YyuCcell IPU UX CPaBHEHUU, MTPU BHIYUCIICHUSAX;
UCIIOJIb30BaTh JIECSATHYHBIE JpoOUM TpH MpeoOpa3oBaAHUH
BEJIMYMH B METPUYECKON CUCTEME MED;

BBITIOJTHATH apuMeTuyecKkue IeHCTBUSI ¢ OOBIKHOBEHHBIMU
U JCCATUYHBIMU JPOOSIMU;

BBIUYUCIISIT 3HAYCHUS BBIPKCHUMH, coZepKaIInX
OOBIKHOBEHHBIC W  JCCATUYHBIE JAPOOH,  BBIOJHSITH
npeobpa3oBaHus ApoOei, BHIOMpATh CIIOCOO, MPUMEHSTH
CBOMCTBA apu(PMETHUSCKUX ACHCTBHUM IS pallioOHaINu3aIluu
BBIUMCJICHU;

COCTaBJISITh OTHOIICHHS ¥ MPOIOPILINH, HAXOIUTh OTHOIIICHUE
BEJIMYWH, JIEJIUTh BEIMYUHY B IAHHOM OTHOIIEHUU;
HaXOJIUTh IKCIEPUMEHTAIBHBIM MyTEM OTHOIIECHUE JIJTMHBI
OKPY>KHOCTHU K €€ TUaMeTpy;

WHTEPIPETUPOBATh MacIITad KaK OTHOIICHUE BEJIWYHUH,
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[TonsiTne MPOLIEHTA.
Brruncnenre nporeHTa OT BEITMYUHbI U
BEJINYUHBI 110 eé IPOLIEHTY.

BrIpakeHne MpOIEHTOB JIeCATUYHBIMU
npoOsimu.  Pemienne  3amad = Ha
NPOLEHTHl. BrpIpakeHne OTHOIIECHHS
BEJINYMH B MPOLICHTAX.

[TonoxutenbHbIE U
OTpULIATEIbHBIEC YUCIIA

ITonoxurenbHbIE u
oTpuuareiabHble yncna. Llensle dncna.
Monyne  ymcia,  reomeTpHyeckas
VUHTEPIpETALNS MOYJIS qHCIIA.
N300pakeHne yncen Ha KOOPAUHATHOM
npsAaMoil.  UuCIoBbIE  NPOMEKYTKH.
CpaBHeHue uyucen. Apudmernyeckue
NEUCTBUA €  TOJIOKUTEIbHBIMU U
OTpULATEIbHBIMU YHCIAMHU.

[IpssmoyrosibHas cucremMa
KOOpJIMHAT Ha INIOCKOCTU. KoopinHaThI
TOYKM Ha INIOCKOCTH, aOclucca u
opaunara. [loctpoenue Touek u ¢uryp
Ha KOOPJAMHATHOM IMIOCKOCTH.

HaxXOJIUTh MacImTal MIaHa, KapThl U BEIYHUCIIATH PACCTOSHUS,
MCIIOJIB3YS MacITao;

OOBSICHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT;

BBIPQKATh MPOIEHTHI B APOOSX W NpoOM B TPOICHTAX,
OTHOIIICHHUE JIBYX BEJIMYMH B MIPOIICHTAX;

BBIYUCIIATH MPOUEHT OT YMCJA U YUCJO IO €ro MPOLEHTY.
OKPYTJISITH pOOM M TPOLIEHTHI, HAXOAUTHh MPHUOJIMKEHUS
YU CET;

pemarbs 3aJadyd Ha YacTH, NPOLEHThI, NPOMOPLHH, Ha
HaXOXJeHUE ApoOH (MPOIEHTA) OT BEJIMYMHBI U BEITUYHHBI
no e¢ apoOu (MpoleHTy), aApodu (MpoIeHTa), KOTOPHIi
COCTABJIIET OJJHA BEJIMYMHA OT APYTOil;

MPUBOJIUTH MPUMEPHI KCIOJIb30BaHUS B PEAbHOU >KU3HU
MOJIOKUTENIBHBIX U OTPUIATEIBHBIX YHUCEIT;

n3o0paxkatb  LEJble  4YHCia,  MOJOXKHUTEJIbHBIE U
OTPULATEJIBHBIE YHCJIA TOYKAMU Ha YHCIOBOW MPAMOI,
UCIIO0JIb30BaTh YUCJIOBYIO MIPSIMYIO JIJIs CPABHEHUS YUCET;
NPUMEHSITh TIpaBUJIa CPAaBHEHUS, YIOPSIOYMBATH IIEJIbIC
YUCJa; HAXOAUTh MOAYJIb YUCTIA;

dbopMyIMpOBaTH MpaBUjIa BBIYUCICHUS C MOJOKUTEIbHBIMU
U OTPUUATEIbHBIMH  YHUCJIaMH, HaXOJUTh 3HAYCHUS
YUCJIOBBIX  BBIPAXKEHUM, COAEpXKAIIUMX  JCUCTBUS  C
MOJIOKUTEIIbHBIMHA U OTPULIATEIIbHBIMH YHCIIAMY;
OPUMEHSITh CBONCTBA CIIOKEHUS W YMHOXKEHUSA IS
npeo0pa3oBaHus CyMM U TIPOU3BEIACHUN;

NPUBOJUTH, pa30upaTh, OLICHUBATH PaA3JIMUHBIC PEIICHUS,
3alMCH PEelIeHUM TEeKCTOBBIX 3a/a4;

u3BJICKaTh UMHpOpManuMioo w3  TaOJUIl W JUarpamm,
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MHTEPHPETUPOBaTh  TaOJWUYHBIE JaHHBIC, ONPEACIAThH
HanOOoJIbIIEE U HAUMEHBIIEE U3 NTPEICTABICHHBIX JIaHHBIX;
OOBACHATh M WILIIOCTPUPOBATH MOHATHE MPSAMOYTOIBHOU
CUCTEMBI KOOPJMHAT HA IUIOCKOCTH, HCIIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOUTh HA KOOPAMHATHOM IIJIOCKOCTH
TOYKM U (PUTYpHI MO 33JaHHBIM KOOpPAMHATAM, HAXOJHTb
KOOPAUHATHI TOYEK.

bykBeHHbIE
BhIpakeHus. (6

q.)

[Ipumenenue OyKB ISl 3alucu

MaTEMaTU4YECKUX BBIPAXKCHUH 151
MIPEIOKEHUM. CaolicTBa
apu(PpMETUIECKUX JEUCTBUM.

byKkBeHHBIE BBIpAKEHUS M YHUCIOBBIC
ITOJCTAaHOBKU. DyKBEHHBIE DPaBEHCTBA,

HCIIOJIB30BaTh 6YKBI)I JJIA 0003HaUYCHMU S quUCClI, IIpHU 3aIllUCH
MAaTCMAaTHYCCKHUX YTBep)KHCHHﬁ, COCTaBJIATDh 6YKBGHHBIC
BBIPA>KCHMUA 110 YCIIOBHUIO 3a1a4H,
HCCJICAOBATb HCCIOXXHBIC YHMCJIOBBIC
HCIIOJIB30BaTh 6YKBI>I JJIA UX 3aIlliMCH,
BBIYHCJIATh YHCIJIOBOC 3HAUYCHHC 6YKBCHHOFO BbIPAKCHUA

3aKOHOMCPHOCTH,

HaXOXKICHHC HEU3BECTHOT'O P 3a/IaHHBIX 3HAYEHUSAX OYKB;
KOMMNOHEeHTa. Dopmyibl;  GOpMYJIbI 3anmuchiBaTh  (OpMysbl:  MEepUMEeTpa W IUIOLIAIU
nepuMeTpa u TUIOIIAdN MPSIMOYTOJIbHUKA, KBa/IpaTa; JJIMHBI OKPY>KHOCTH, TUIOIAIA
NpsSIMOYTOJIbHUKA, KBajpara, o0bEéMa KpyTa; BBITIOJHATH BBIYUCIIECHUS 110 3TUM (popMyiam;
napasuiesienumneaa u Kkyoa. COCTaBJIATh (POPMYJIbI, BHIPAKAIOIIUE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMM:  CKOPOCTb, BpEMs, pacCCTOSIHUE, IICHA,
KOJIMYECTBO, CTOMMOCTbB; IPOU3BOJAUTEIBHOCTh, BpeEMsI,
00bEM  paboOThI; BBITIONHATH  BBIUMCICHHUS TIO OTHM
dbopmynam;
HaXOJIUTh HEWU3BECTHBIM KOMIIOHEHT apu(pMEeTHUECKOTO
JICUCTBHUSI.
Pemenne Pemenne  TeKCTOBBIX — 3amad peuiath MHOTOIIIAarOBEIC TEKCTOBBIC 3a7aun
TEKCTOBBIX 33jJiad. | apudmeTrnyeckum criocooom. Pemenue apu(METHIECKUM CIIOCOOOM;
(8 4.) JOTUUeCKuX 3a7ad. Pemenwme 3amau peuiath 3a7a4H, CBSI3aHHEIC c OTHOIIICHUEM,

nepedopom
BapUAHTOB.

BCEX BO3MOXXHBIX

IPONOPLHOHATILHOCTBIO BEIMUUH, MPOLEHTAMU; pelaTh TPU
OCHOBHBI€ 33J1a4y Ha IpOOU U MPOLICHTHI;
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Pemienne 3amau, coxepxamux
3aBUCHUMOCTH, CBSI3BIBAIOIINX
BCJINYHHBI: CKOPOCTb, BpeMs,
PacCTOsIHUE; IICHA, KOJIMYECTBO,
CTOMMOCTB; MIPOU3BOJIUTEIIBHOCTb,
BpeMs, 00BbEM paboThl. EauHUIEI
HU3MEPEHUS: Macchl, CTOMMOCTH;

paccTosHus, BpEMEHH, CKOPOCTU. CBA3b
MEXK]ly EAUHULIAMHU U3MEPEHUS KaXIOM
BEJINYMHBI.

Pemienne 3agav, CBSI3aHHBIX C
OTHOILLIEHUEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH,  MPOUEHTAMH;  PEIICHUE
OCHOBHBIX 3aJ1a4 Ha APOOU U TPOLICHTHI.

OneHKa v IPUKUJIKA, OKPYTIICHHUE
pesynbrata. CocTaBiieHHE OYKBEHHBIX
BBIPAKEHUH 10 YCJIOBHIO 3aJa4H.

[IpencraBnenue JTAHHBIX C
MOMOIIBI0  TAONUII ¥ JAUArpaMmm.
CronbOuaTeie OUarpaMmbl: YTEHUE W
IIOCTPOCHUE. UreHue KPYTOBBIX
JMarpamm.

permaTh 3a7a49d, Coep KaIIie 3aBUCUMOCTH, CBSI3BIBAIOIINC
BETMYMHBI:  CKOPOCTh, BpEMs, pacCTOsSHUE, IICHA,
KOJIMYECTBO, CTOMMOCTbH;, TPOU3BOJAUTEIHLHOCTh, BpEMS,
o0bEMa paboThl, UCHOIB3YS apupMETHUYECKHE ICHCTBHS,
OIICHKY, TPUKHUAKY; TOJIb30BATHCSA CIUHUIIAMUA H3MEPEHUS
COOTBETCTBYIOIINX BEITUYNH;

COCTaBJISITH OYKBEHHBIE BHIPAXKEHUS 110 YCIOBHIO 33]1a4H;
U3BJIEKaTh UHPOPMALINIO, TTPEACTABICHHYIO B TaOIUIIaX, Ha
JUHENHOM, cTon0uYaToO WM KpPYroBOoW JMarpammax,
UHTEPIPETUPOBATH IIPE/ICTaBICHHbIE JaHHbIE;
UCII0JI30BATh JIaHHBIC MIPU PEIICHUH 33]1a4;

PEACTaBIATh MHGOPMAIMIO C TMOMOIIBIO Ta0muIl (I
CIeNbIX W CIA0OBUASAIIMX), JIMHEMHOW U CTOJIOYATON
nuarpamM (Ju1st CIabOBUISIINX ).

Harngmuas
F€OMETPHS.

9.)

(38

Harnsaguele mnpencrasieHus o
¢durypax Ha INIOCKOCTH: TOUYKa, NpsiMas,
OTpE30K,  Jy4, YyroJ, JIOMaHasi,
MHOTOYTOJIbHUK,  YETBIPEXYTOJIbHUK,
TPEYTOJBHUK, OKPYKHOCTb, KPYT.

B3aumMHOe pacnosoxxeHue IByX
IPSIMBIX Ha IJIOCKOCTH, MAPAJJIENbHBIE

pacno3HaBaTh Ha 4YepTekax, PUCYHKAX Cilydau B3aHMMHOIO
PacoJIOKEHUS ABYX MPSIMBIX;

U300pakaTb C TOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOW M KJIETYAaTOW OyMmare JBe IepeceKaroluecs
npsiMble, JB€ MapajlieibHbIE MPSMbIE, CTPOUTH MNPIMYIO,
NEPHEHAUKYJIAPHYIO JNaHHOM (I claboBUASIIMX), (IS
CJenbIX 00YyYalolMXCsl BBIMOJIHITh OCTPOEHUE B Iprbope
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npsiIMble, NEPIEHAUKYJIAPHBIE MPSMBIE.
N3mepeHne pacCTOSHUN: MEXKTY ABYMs
TOYKaMH, OT TOYKU JO MPAMOU; IMHA
MapuIpyTa Ha KBaJIpaTHOM CETKE.
N3mepeHre u NOCTPOEHUE YIJIOB
C IIOMOLIBIO TpaHCHopTHpa. Bumawl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIH, TYNOYTOJIbHBI;
paBHOOEPEHHBIN, PaBHOCTOPOHHUIA.
YeTbIpEXYyroybHUK, IpPUMEpPHI
Y4eTBIPEXYTOJIBHUKOB. [IpsSMOYTOJIbHUK,
KBaJpaT:  MCIOJIb30BAaHUE  CBOWCTB
CTOpPOH, YTJIOB, JMaroHajen.
N300paxkeHne reoMeTpudYecKux Quryp
Ha HEJIMHOBAHHOM Oymare c
UCIIOJIb30BAaHUEM LUPKYJS, JIMHEHWKH,

yTOJIbHHKA, TPaHCHOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.
[Tepumetp MHOTOYTOJIbHHKA.

[Tonsitue momanu GUTypsl; eTUHUIIBI
u3Mepenus twiomanan. [Tpubmmxénnoe
u3MepeHue Iomaau ¢Guryp, B TOM
qyucie Ha  KBaJpaTHOMU CETKE.
[Tpubnmx€HHoe W3MEpEeHUE JIIMHBI
OKPYHOCTH, IUIOIIAIA KpyTa.
Cummerpus: LEHTpaJIbHAas,
oceBass W 3€pKalibHasgi CHUMMETPHH.
[TocTpoeHue CUMMETPUYHBIX (QUTYD.
Harnsnaele mnpencraBieHus o

JUISl TUChMa 1o Opaiio);

MIPUBOIUTH PUMEPHI napayuieIbHOCTU u
NEPIEHIUKYISIPHOCTU MPSIMBIX B POCTPAHCTBE;
pacrno3HaBaTh B MHOTOYTOJbHHKAX MEPHEHIUKYISIPHBIE U
napajiebHbIe CTOPOHBI;

M300pakaTb ~ MHOTOYIOJBHUKH  C
HEePIEHINKYIAPHBIMU CTOPOHAMU;
HAXOJIUTh PACCTOSHUE MEXKIy ABYMS TOUYKAMH, OT TOUKH 0
OpsIMOM, JJMHY MyTH Ha KBaJpaTHOW CETKE, B TOM YHUCIIE
UCIIOJIb3Ys IU(PPOBBIE PECYPCHI;

n300pakaTb Ha HEJIMHOBAaHHOW M KieTyaTod Oymare (asis
CJ1a00BUIAIINX ), C  HCIOJIb30BAaHUEM  YEPTENKHBIX
UHCTPYMEHTOB ~ YETBIPEXYTOJbHUKA  C  3aJaHHBIMU
CBOMCTBAMH: C TapaUICIbHBIMH, TEPICHIUKYIIPHBIMH,
paBHBIMM  CTOPOHAaMH, TMPSAMBIMH  yrjdamMH W Jp,
paBHOOGPEHHBIN TPEYTOIBHUK;

napauiCJIbHbBIMHU,

e Impeyarath M 00Cy’aaTh CIOCOOBI, AITOPUTMBI TOCTPOEHUS;
® 1ICCIIE/IOBATH,

UCTOJb3ysl JKCIEPUMEHT, HaONIOACHHUE,
MOJENUPOBAHUE, CBOMCTBA MPSAMOYTOJIbHMKA, KBaJpara,
pa30uBaTh HAa TPEYTOJIbHUKHY;

00OCHOBBIBaTh, OMPOBEPIaTh C MOMOULIbI0 KOHTPIPUMEPOB
YTBEPKIAEHUS O NPSIMOYTOJIbHUKE, KBaApaTe, pacliO3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHNUS,

U3MEPATH U CTPOUTH € ITIOMOILBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIVIBI;, PACIIO3HABATH
OCTpBbIE, IIPSIMBIE, TYNIbIE, Pa3BEPHYTHIE YIJIbL;
pacno3HaBath, U300paxKaThb OCTPOYTOJIbHBIN,
IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIMN, pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHHUN TPEYTOJbHUKY;
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MIPOCTPAHCTBEHHBIX durypax:
napajIeIenunes, KyO, pr3Ma,
nupamMuaa, KOHYC, NWJIUHAD, IIap |
cepa. N3o0pakenne

MPOCTPAaHCTBEHHBIX (uryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, ITMIHH/IPA
u konyca. Cozmanue  mojenei
MIPOCTPAHCTBEHHBIX Ppuryp (U3 Oymarm,
MPOBOJIOKH, TUTACTUIIMHA U JIP.).

[TonsTue 00BEMa;  CHAMHMIIBI
U3MEpEHUS 00béMa. O0BEM
IPSMOYTOJIBHOTO  MapajuleleInIIe/a,

KyoOa.

® pacCIiIO3HaBaTb Ha

BBIUKMCIIATH ~ NEPUMETP  MHOTOYTOJbHUKA,  IUIONIAJb
MHOTOyTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH, Ha
paBHbIE (UTYpBI, HUCIOJH30BATH METPUYCCKUE €IUHUIIBI
W3MEPEHHUSI ITTMHBI U IIOIIAJIN;

UCIIOJIb30BaTh  NPUOJMKEHHOE  W3MEPEHHE JUIMH U
IoMmaaei, npuoIMKEHHOE U3MEPEHNE JUIMHBI OKPY>KHOCTH,
IJIOIIA/IA KPYTa;

pacno3HaBaTh Ha YepTexKax U M300paKEHUsIX, U300paxkarhb
OT pyku (a7 CcHaboOBUASINHUX), CTPOUTH C TOMOIIBIO
UHCTPYMEHTOB (purypy (0Tpe3ok, JIOMaHyl0, TPEYTOJIbHUK,
NPSIMOYTOJIbHUK, OKPYKHOCThH), CUMMETPUYHYIO JaHHOM
OTHOCHUTENBHO NPSIMOi, TOUKH;

OPUBOJUTH TPUMEPHl OOBEKTOB OKPYKAIOLIEro MHUpa,
UMEIOIUX (POPMY M3YUEHHBIX T€OMETPUYECKUX MIOCKUX U
MPOCTPAHCTBEHHBIX (PUTYP. HAXOAUTH MPUMEPHI CUMMETPUU
B OKpYXalollleM MHpE. MOJIETUpOBaTh U3 OyMaru JBe

GUTypel,  CHMMETPUYHBIE  OTHOCHTEIBHO  TIPSMOW;
KOHCTPYHPOBAThH TCOMETPUYIECKUC KoH(pUrypanuu,
UCIIOJIB3YsI CBOWCTBO CUMMETPHH, B TOM YHCJIE C TIOMOIIIBIO
1IU(POBBIX PECYPCOB;

UCCJIEIOBAaTh CBOWMCTBA HM3YyYCHHBIX (UTYpP, CBS3aHHBIC C
CUMMETPHUEH, UCIHOJb3Yysl JKCIIEPUMEHT, HaOJIOCHHE,
MOJICJTMPOBAHUE;

000CHOBBIBaTh, OMPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPXKJICHUSI O CHMMETPHUH UTYp;

yepTekax, PpHUCYHKaX, OIUCHIBATh
nupaMuly, Ipu3My, HUJIUHIP, KOHYC, I1ap, n300paxaTh UX
OT pyku (st craboOBUASAIINX), MOJEIUPOBATh U3 OyMaru,
MJIACTUJIMHA, TPOBOJIOKH U JIP;
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e MPUBOAUTH MPHUMEPHl OOBEKTOB OKPYXKAIOIIETO MUDPA,
uMeroIuXx (opMbl HA3BaHHBIX TEll;

e ICIOJBb30BaTh TEPMUHOJOTHIO: BEpUIMHA, Pedpo, TpaHb,
OCHOBAHUE, BBICOTA, PAIUYC U AUAMETP, Pa3BEPTKA;

e M3yuyaTh,  HCIONB3ys  OKCHEPUMEHT,  HaOJIOJCHHE,
U3MEPEHHE, MOJIEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U
OIHCHIBaTh CBOICTBA HA3BAHHBIX TEJ, BBISIBJIATH CXOJICTBA U
paznuuusa:  MEXIy NHpaMUAOM U NPU3MOH; Mexay
LWIMHAPOM, KOHYCOM U IIApOM;

e pacrno3HaBaTh pa3BEPTKU Mapajuieienumnena, Kyoa, mpusmsl,
nupamMuabl, KOHyca, LWIMHIpA; KOHCTPYUPOBATH JaHHBIC
Tena U3 pa3BEPTOK, CO3AABATh UX MOJEIH;

e CO3/1aBaTh MOJENH IPOCTPAHCTBEHHBIX (GuUryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U Ap.);

e M3MEPATh HAa MOJEISIX: IJIUHBI pEOEpP MHOIOIPAaHHUKOB,
IUaMeTp 11apa;

e BBLIBOJIUTH bopmyy o0BbEMa IPSIMOYTOJIBHOTO
napasenenunena;

® BHIUMUCIATh 1O (opmyinam: 00BEM MPAMOYTOJIBHOIO
napajuienenunena,  Kyba;  MCIOJNb30BaThb  €IMHUIIBI

U3MEPEHUs 00bEMA; BBIUUCIATH OOBEMBI TEJ, COCTABICHHBIX
13 KyOOB, MapaJIeIeIUIIC/IOB; PEIIaTh 3aJa4 C PeaTbHbIMU

JTAHHBIMH.

IToBroperne  u | IlOoBTOpeHHE OCHOBHBIX TIOHATHH U | e 0000mIaTh M CHCTEMAaTHU3UPOBaTh 3HAHHMSA 110 KYypCy

o6o6menne. (10 | MeromoB KypcoB 5 W 6 KIIaccoB, MaTeMaTUKH 5 1 6 KJIacCoB;

9.) 000011eHNE 51 CUCTEMATH3AIMI | ® BBIYUCIATD 3HAYEHUS BBIpAKCHU, COJIepIKaIInX
3HAHUH. HaTypaJbHbIC YUCIIa, OOBIKHOBCHHBIC U IECATHUYHBIC IPOOH,

BBITIOJTHSTH MTPE0OPa30BaAHUSI YUCEIT U BBIPAKEHUI;
e BbHIOMpaTh CIOCOO CpaBHEHHUs YHMCEN, BBIYMCICHHMH,
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MPUMEHATh CBOMCTBA apuUPMETUUECKUX ACHUCTBUM IS
palMOHAIN3alMY BBIYMCIICHNN;

® OCYLIECTBJISATh CAMOKOHTPOJIb BBINOJIHSIEMBIX JCHCTBUU U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCIICHUI;

e pelmlarh 3aJadyd W3 pPEATbHOW IKA3HHU, [PUMEHATH
MATEMATUYECKUE 3HAHUS IS PEUICHUS 3a7ad U3 JPYTUX
y4EOHBIX MTPEIMETOB;

e pemiaTh 3a7a4M pa3HbIMU CIIOCOOAMM, CPaBHUBATh CITIOCOOBI
pelieHus 3aa4u, BEIOMPATh PalMOHAIBHBIN CIIOCO0.
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IIPUMEPHAA PABOYAA IIPOTPAMMA IIO YYEBHOMY KYPCY
«AJITEBPA»

Copep:xanue yue0HOro Kypca «Ajaredopa»

7 kJ1acc

Yuciia 1 BbIYMCTICHUS.

PanmonansHeie ynca.

JlpoOu OOBIKHOBEHHBIE U IECATUYHBIC, IEPEXO0]T OT OJTHOM (POPMBI 3amTUCH ApoOe K
npyroii. IloHATHE panMOHANBHOIO YHCIA, 3alKlCh, CpPaBHEHHWE, YIOPSAOYMBAHUE
parroHaNbHBIX YceN. ApupMeTHIECKIe JEHCTBUS ¢ pallMOHAIBHBIMH YUClIaMu. Pemienne
3a]1a4 U3 peasibHOM MPAaKTUKU HA YacTH, HAIPOOH.

CreneHb ¢ HATypaJIbHBIM [TOKA3aTEIEM: OIIpEEICHHE, TPE0OPa30BaHNE BbIPAKEHUM
Ha OCHOBE OIIPENIEICHMUS], 3aUCh OOJIBIINX YUCET.

[IpoueHTsl, 3anKch NPOLEHTOB B BUAE ApoOU U ApoOU B BUAE MHPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHNE 3a1a4 U3 PealbHOU NPAKTUKH.

[IpuMeHeHrne NPU3HAKOB JEIUMMOCTH, Pa3I0KEHHE HAa MHOXKHUTEIM HATypaJIbHBIX
YHCEJL.

PeanbpHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasl MPONOPLUOHAIBHOCTH.

AJuire0OpanvecKue BbIPaKeHUsl.

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIepeMEHHOW. J[lomycTumblie
3HAUEHUs TEepeMEHHbIX. lIpencTaBieHue 3aBUCUMOCTH MEXIYy BEIUYMHAMU B BHJE
dopmynbl. Beruncnenunss no ¢opmynam. IIpeoOpa3oBanHne OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pPaBHbIC BBIPAXKEHUS, MpaBuja MpeoOpa3oBaHUS CYMM U INPOU3BEICHU,
npaBuia pPacKpbITU CKOOOK M MPHUBEACHUS MOJOOHBIX ciaraeMbiX. CBOMCTBA CTENEHU C
HaTypaJIbHBIM IOKa3aTeJIEM.

OpHounensl u MHorouseHel. CreneHb MHorowieHa. CroKeHUE, BBIYMTAaHHE,
YMHO>KEHHE MHOTOWICHOB. POpMyJsbl COKpPAIEHHOTO YMHOXKEHHMS: KBaApaT CyMMBI U
KBaJpar pasHocTH. PopMyna pa3HOCTH KBaJapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOKUTEJIH.

YpaBHeHus.

VYpaBHeHHe, KOpEHb YpaBHEHHS, TIpaBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU.

JIuHelHOE ypaBHEHUE C OTHOW MEPEMEHHOM, YUCIO KOPHEN JINHEMHOTO YPaBHEHMUS,
pelIeHne IMHENHBIX ypaBHeHn. CocTaBIeHUE ypaBHEHH IO YCIOBUIO 3a/1aun. Pemenne
TEKCTOBBIX 3a/[a4 C MOMOILbIO YPaBHEHHUH.

Koopaunarel u rpagpuxu. OyHKUMH.

Koopaunara Touku Ha npsimoil. PaccTosiHue Mexay IByMsl TOYKaMU KOOPAUHATHOM
IIPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAruHaTa TOYKU Ha
KOOpIMHaTHOM TiockocTh. [IpumMepst rpadukoB, 3aganHbix popmynamu. UYtenue rpagukos
peanbHbIX 3aBucuMocTed. [lonstue dynkmuu. ['padux dynknuu. CBoricTBa (QyHKIHIA.
Jluneiinast ¢yukuusa, e€ rpaduk. I'padux ¢yukuun Yy=|x|.I'paduueckoe perrenue
JIMHENHBIX YPABHECHUM.

8 kiace
Yuciia 1 BLIYUCJICHUA.



KBagpatubiii kopenb u3 ymncna. [lonstue 06 uppaimoHanibHoM uucie. JlecsaTuanbie
npUOIMKEHUST UpPAIIMOHANIbHBIX uKcesl. CBOCTBA apu(METUUECKUX KBAJIpaTHBIX KOpHEH
U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U BBIUUCICHUSIM.

JlenCTBUTENIBHBIC YHCIIA.

PaunoHanpHple 4YHMClIa, WpPpAalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO NIEHCTBUTEIBHBIX YHCEN;, JCHCTBUTENBHBIC YMCIA KaK
OECKOHEYHbIE JECATHUYHbIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSMOU.

CpaBHeHHEe  JIGHCTBUTENBHBIX  4YHCEN,  apupMeTHdYecKhue  JEHCTBUS  C
JNEWCTBUTEILHBIMU YUCIIAMU.

AsreOpanvecKkue BbIPaKeHUS.

AnreOpaundeckas napodb. OCHOBHOE CBOMCTBO anreOpaudeckoil nqpobu. CroxeHue,
BBIYMTAHNE, YMHOXKEHHE, JIeJICHUE allreOpanyeckux apooeil. ParmonanbHbie BhIpayKeHUS U
uX Mpeodpa3oBaHUe.

YpaBHeHus.

JIluneliHOe ypaBHEHHE C JByMsl IE€peMEeHHbIMM M ero rpadux. Cuctema IBYX
JUHEWHBIX ypaBHEHUH C ABYMs NEPEMEHHbIMH. PelieHne cucteM ypaBHEHUN criocoOoM
NOACTAaHOBKHU. [Ipumepsl pemeHuss TEKCTOBBIX 3a/1ad C MHOMOIIBK) CHUCTEM JIMHEWHBIX
YPaBHEHUM.

DOyHKUMH.

['paduueckoe perieHre cUCTEM JTMHEHHBIX YPaBHEHUH.

o k o
I'paduxu pynkumii y = oY= VX 1 ux cBoiicTBa.

9 k1ace

Yucaa v BIYUCTCHUSA.

Crenenb ¢ LenpIM nokazaresiem U e€ cpoiicTBa. CTaHaapTHas 3alUCh YHUCIIA.

N3mepenusi, npuOIMKeH!s!, OLICHKH.

Pa3mepbl 00bEKTOB OKpPYKAIOIIEr0 MUpPa, JUIMTEILHOCTh IPOLIECCOB B OKPYXKAIOLIEM
MHpeE.

[Tpubnn>xE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MPUOIMKeHNd. OKpYIJIeHHE YnCeT.
[IpukuaKa v OLEHKA pEe3yIbTATOB BBIYUCIICHUN.

YpaBHeHMs U HEPABECHCTBA.

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJapaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHH, CBOIAIIMXCA K JIMHEWHBIM M KBajgpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUU. PemieHne TEKCTOBBIX — 3ajad
aredpanyeckuM METOJIOM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM INEPEMEHHOM.
PaBHOCUIBLHOCTD HepaBeHCTB JIMHEHHbIE HEPABEHCTBA C OJHOW mepeMeHHON. CucTeMbl
JIMHEVMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

Koopaunarsl u rpapuxku. ®yHKIUH.

Yucnobie npoMexxyTKU. M300pakeHre YMCIOBBIX MPOMEXKYTKOB HAa KOOPJIMHATHON
IIPSIMOM.
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[Tonsite ¢dynkiuu. OO6nacTh ompeAeNeHUss W MHOKECTBO 3HAYCHUN (YHKITHH.
CrniocoOnI 3a1aHus PYHKIIHM.

I'paduk pynkumun. Urenue cBoiictB GpyHkuuu mno e€ rpaduxy. [Ipumeps rpadukon
GYHKIHH, OTpa)karouX peabHbIC MPOIECCHI.

@DYHKITNH, OMUCHIBAIOIINAE MPSMYIO U OOPATHYIO MPOTIOPIIMOHAIBHBIC 3aBUCUMOCTH

y =\/—kx, y = S, uxrpaduku u ceoiictBa. ®ynkuuny = kx + b,y = X2 y=x3y = X, y=|x|,y =

VX, uX TpaduKu U CBOICTBA.
['padmyeckoe pemieHne ypaBHEHHIA.

10 kaace

AJiredpanyecKkue BbIPAKEHUSI.

KBagpaTHbiil TpEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKUTEIH.

[IpeoOpazoBaHue paMOHAIBHBIX BbIPAXKEHUN.

YpaBHeHUA U HEPABEHCTBA.

Pemenue ypaBHeHMI, CBOASILUXCS K KBaJpaTHOMY, OMKBaJpaTHOMY YpaBHEHHIO.
[Ipumepsl pelieHUsT YpaBHEHUN TPETbEM M UYETBEPTOM CTEIEHEHM PAa3JIOKEHUEM Ha
MHOKUTENU. J[pOOHO-pallnOHANIbHBIE YPaBHEHUS.

Cucremsl ypaBHEHUIA.

VYpaBHeHue ¢ ByMs IEpeMEHHBIMU U €ro rpaduk. Penenne cucreM ABYX JIMHEHHBIX
YPaBHEHUH C IBYMs IIEpEMEHHBIMU. PellleHre cCucTeM AByX YPaBHEHUN, OJJHO U3 KOTOPBIX
JIMHENHOE, a IPYyrOo€ — BTOPOU CTEICHU.

IIprmMepbl pemeHns CUCTEM HEJIMHEMHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMMU.
['padrueckas uHTEpIIpETALIUS CUCTEMBI YPABHEHUN C ABYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrIocoOoM.

KBampaTHbie HEpaBEeHCTBA.

I'paduueckas wHTEeprnperanys HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

Koopaunarel u rpapuxku. ®yHKIUH.

KBagpatuunas gyskius, e€ rpadux u coiicta. [lapaGoa, KoopAHHATHI BEPUITUHBI
napaboJIbl, 0Cb CAMMETPHUH TTapadOoJIbI.

['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.

YucaoBele 10CJ1e10BATEILHOCTH.

Onpenenenre u cnocoObl 3a1aHNs YUCIOBBIX TOCIIEI0BATEIbHOCTEH.

[loHATHE  YMCIOBOM  MOCIEOOBATEIBbHOCTH. 3aJaHHE  IOCIEAOBATEIBHOCTH
peKyppeHTHOH (hopMmyJioil 1 popMyIIOl n-ro yieHa.

Apudpmernueckas u reoMerpuueckas mnporpeccud. Dopmynbl n-ro  uieHa
apu(PpMETUUECKON U T€OMETPUUECKON MPOrpecCuii, CYMMbI IIEPBBIX N YJIEHOB.

N3o00paxkeHre 4ieHOB apu(PMETHIECKON U TeOMETPUUECKOU MPOrpecCcuii TOUKaMH Ha
KOOPANHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.

IloBTOpPEHME U cUcTeMaTH3aUMs U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS YU4e0OHOI0 Kypca «AJjredopa»
7 Kkiacc
Yucna v BEIYUCIICHUS:
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° BBITIOJIHATh, COYETass YCTHbIC M IMCHMEHHBIC TNPUEMBI, apHPMETHUCCKUC
JEHUCTBUS C PallMOHAILHBIMU YHCIIAMH;

° HAXOJUTh 3HAYCHUS YHCIIOBBIX BBIPAXCHHWI; MPUMEHSTh Pa3HOOOpa3HBIC
CrocoObl W TMPUEMBI BBIYUCIICHHUS 3HAYCHHWH JAPOOHBIX BBIPAKCHHUH, COJIEpKAIINX
OOBIKHOBEHHBIC U JACCSITHIHBIE APOOH;

° MEePEXOAUTh OT OJHOW (OPMBI 3aMMCH YHCENl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUIHYIO APOOb);

° CPaBHUBATh U yIOPSIOYMBATH PALMOHAIBHBIE YNCIIA;

° OKPYTJISATH YHCIIA;

° BBIIIOJIHATH IIPUKUJKY U OLEHKY pE3yJIbTaTa BBIYUCICHUMN, OLEHKY 3HAYECHUN
YUCJIOBBIX BBIPAXKCHUI;

° BBIIIOJIHATH JIEHCTBHSI CO CTENEHSIMHU C HaTypaJIbHBIMU IIOKA3aTEISIMU;

° IIPUMEHSATH NPU3HAKU JEITUMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HAaTypPaJIbHbIX
quCcel;

° pelarbk NPAKTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSA3aHHBIE C OTHOLICHUEM

BEJIMYMH, IPONOPIUOHATIBHOCTHIO BEJIMYHH, IPOLIEHTAMHU; UHTEPIIPETUPOBATH PE3YJIbTAThI
pelieHus 3a1a4 ¢ y4€TOM OTpaHHuYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMAaTPUBAEMBIX
00BEKTOB.

AnreOpandeckue BbIPaKECHHUS:

° MCIIOJIB30BaTh alreOpandecKy0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €&
B IIPOLIECCE OCBOEHUSI yU€OHOTO MaTepHaa;

o HaXOJUTh 3HAUYCHHS OYKBEHHBIX BBIPAKEHUU MPU 3aJaHHBIX 3HAYCHUSAX
IIEPEMEHHBIX;

° BBITIOJIHATH MPE0OPA30BAHUS 1IETIOTO BHIPAXKECHHSI B MHOTOUJICH MTPUBEICHUEM
MOIOOHBIX ClIaraeMbIX, PACKPhITHEM CKOOOK;

° BBINOJIHATh YMHOXKEHUME OJHOYICHA HAa MHOTOWIEH M MHOTOYICHA Ha
MHOTOWIEH, IPUMEHSATH (HOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH;

° OCYIIECTBIISITh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IOMOIIBIO

BBIHECEHHUSI 3a CKOOKHM OOIEer0o MHOXXHTENS, TPYNIUPOBKU CIaraeMbixX, MPUMEHEHUs
bopMyJ1 COKpAIIEHHOTO YMHOXKECHUS;

L] IMPUMCHATD Hp€O6paSOBaHI/IH MHOTOYJICHOB JIsI pCIICHUSA PpA3JIMYHBIX 3a1a4 U3
MaTCMaTUuKH, CMCIKHBIX ITPEAMCTOB, U3 peanLHoﬁ IMPAaKTHUKH,
L] HCIIOJIB30BaTh CBOMCTBA CTEIICHEH C HaTypaJbHbBIMH ITIOKa3aTCIIAMH  IJIA

npeoOpa3oBaHUsl BEIPAKCHUIA.
YpaBHEHUS 1 HEPABEHCTBA:

o pelIaTh JMHENMHBbIE YPAaBHEHHsS C OJHOW NEPEMEHHOMW, NPUMEHsS MpaBUJIa
Iepexoia OT UCXOAHOIO YPABHEHUS K PpAaBHOCUIBHOMY €MY;

° IIPOBEPSITH, ABJISAETCS JIU YUCIO KOPHEM YPABHECHUS,

° MPUMEHSTH TpadraecKkue METO bl PU PEIICHUH JIMHEWHBIX YPaBHEHU;

° COCTaBJISITh W pEUIaTh JIMHEWHOE YypaBHEHUWE IO YCIOBHUIO 33/JayH,

WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IOJyYEHHBIN PE3yJbTaT.
Koopaunate! u rpadpuku. OyHKINUK:
° M300pakaTh HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOLIUE 3aaHHBIM
KOOpANHATaM;

44



° OTMEYaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaUKK TUHEUHBIX (DYHKITUA;

° CTPOUTH rpaduK GYHKIUH Y =|x|;

° OMMKCHIBATh C TIOMOIIBI0 (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BeTMYMHAMHU: CKOPOCTh, BpEMS, pAacCTOSHWE; II€HA, KOJHMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

° HAXOJWTh 3HAUCHUE (PYHKIINH 10 3HAYCHUIO €€ apTyMEHTa;

° MOHUMATh TpadUUIECKU CIOCO0 MpECTAaBICHUS W aHajdu3a HHQOpMAaIIUH,
U3BJIEKaTh W HMHTEPIPETUPOBATh MHPOPMAINIO W3 TpadUKOB peadbHBIX MPOIECCOB H
3aBUCUMOCTEM.

8 kiace

Yuciia 1 BEIYMCIICHHUS:

° WCIIOJIb30BaTh HAYAJIbHBIE IIPEACTABICHHUS O MHOKECTBE JEHUCTBUTEIIBHBIX
YyuceNn IJs1 CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUIN; N300pakaTh JIEWCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM;

° OPUMEHATh TMOHATHE apU(PMETUYECKOTO KBAAPATHOIO KOPHS; HAXOJUTh
KBaJIpaTHbIE KOpPHHU, HCIOJb3yS MpU HEOOXOJWMOCTH KaJbKYJISATOP; BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPKAIIMX KBAJApAaTHbIE KOPHH, HMCIOJb3Yys CBOMCTBA

KOpHEH;
° CPaBHUBATH U YIIOPSAA0YMBATh PALIMOHAIBHBIEC U UPPALIMOHAJIbHBIEC YHCIIA;
° BBITIOJIHATH apU(PMETHUUECKHUE IEUCTBUS C pallUOHATIBHBIMH YHCIAMU, COUeTast

YCTHBIE ¥ TUCHMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCIICHHS C UPPAIIMOHATLHBIMU YUCIIAMH,
OKPYTJIATH I€UCTBUTEIbHBIC YUCIIA.
AnreOpandecKkue BhIPKECHUS:

° BBITNIOJIHATH TOXKAECTBEHHbBIE TPEOOPA30BAHNS PALIMOHATIBHBIX BBIPAXKEHUI Ha
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alre0pandyecKumMu Apoosmu;
° NPUMEHSATH MPEe0OPa30BaHUS BBIPAKEHUHN NJIsl PEIICHUs PA3IMYHbIX 3a/1ay U3

MaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.
YpaBHEHUS 1 HEPABEHCTBA:

° non0upaTh TPUMEPHl Map YHUCEN, SBISIONUXCS PEIICHWEM JIMHEHHOTO
yYpaBHEHUS C ABYMS MIEPEMEHHBIMH;

° CTPOUTH B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C IBYMs
NEPEMEHHBIMHU; MOJIb3YsICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YpaBHEHMUS;

° pelaTh CUCTEMBbI ABYX JMHEWHBIX YPaBHEHHUM ¢ JIByMS IEPEMEHHBIMU, B TOM
yucie rpadudecKu;

° OPUMEHATHh Tpaduyeckue MEeTOJbl MpPH PELIEHUH CUCTEM JIMHEHHBIX
YPaBHEHUU;

° COCTaBIISITh U pEIIaTh CHCTEMY JIMHEHHBIX YpaBHEHHUI MO YCIOBHIO 3a/1a4H,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]aud MOJTyUYEHHBINH Pe3yIbTaT;

° penIaTh JMHEWHbIC YPaBHEHUSI U yPaBHEHUS, CBOIAIINECS K HHM,

° MPOBOANTH MPOCTEUIITNE MCCIIECTOBAHNS YpPAaBHEHUH W CHCTEM YpaBHECHHIA, B

TOM YHCIIC C TPUMEHEHUEM TpapUUECKUX TMpecTaBieHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WIIM CHCTEMa YPaBHEHUH PEIICHHUsI, €CJTH UMEET, TO CKOJIBKO, U TIp.);
° MEePEXOIUTh OT CIOBECHOW (OPMYJIMPOBKM 3ajauyu K €€ ainredpandeckoi

45



MOJEIM C TIOMOILBIO  COCTABJIEHUS YpaBHEHUS WM  CHUCTEMBbl  ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIN pe3ybTar.
DOyHKIWU:
° NOHMMAaTh M HMCHOJb30BaTh (DYHKUMOHAJIBHBIE MOHATUS MU SI3bIK (TEPMHHBI,
CHUMBOJIMYECKUE 0003HAUCHNS); OTIPEACIATh 3HaUCHHE (PYHKIIUU MO 3HAUCHUIO apTyMEHTa;
OTIpe/IeTIATh CBOMCTBA (PyHKIINHU IO ee TpaduKy;

o k
L CTPpOUTHL TpPa(PUKHU IJJICMCHTAPHBIX HKIIMHUY = —,Y = X, OIINCBIBATH
x b

CBOICTBaA yKa3aHHBIX (PyHKINN MO rpaduKy.

9 kJacc

Uucna v BEIYUCICHUS:

° UCIIOJIB30BATh 3alMCH OOJBIINX M MaJbIX YHCENI C MOMONIBIO JECATUYHBIX
npoOeii U cTerneHel yucia;

° HaXOJUTh 3HAYCHHUSI CTETIEHEN C IEIBIMU IMOKA3ATEIISIMU U KOPHEM; BEIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKECHUIL;

° BBINIOJIHATh ~MPUKUIKY pe3yJbTaTa BBIUMCICHUM, OLEHKY YHCIOBBIX
BBIPAKEHUMU.

YpaBHEHUS 1 HEPABEHCTBA:

° penaTh JTMHEHHbIE U KBAJIpaTHbIE YPAaBHEHHU S, YPAaBHEHUS, CBOSLIUECS K HUM,
pocTerime APOOHO-pAllMOHATIbHBIE YPABHEHHS,

° pemath TEKCTOBBIE 3aJauu  ajareOpanyeckuM CrnocoOOM ¢  TOMOIIbIO
COCTaBJICHUS YPAaBHEHUS,

° MIPOBOJIUTH MPOCTEUIIINE UCCIIEIOBAHUS YpaBHEHUM (YyCTaHABIUBATh, UMEET JIU
ypaBHEHUE KOPHHU, €CIIU UMEET, TO CKOJIbKO, U M. );

° MIPUMEHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJI1 CPAaBHEHUS, OLIEHKU; PEIIaTh

JUHEWHBIC HEPaBEHCTBA C OJHOM IEPEMEHHOM W WX CHCTEMBI; JaBaTh TIpadHUUeCcKyIo
WUTFOCTPAIIAI0 MHOXKECTBA PENICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

° pemarh JIMHCHHBIC HEpPaBEHCTBA, HM300pakaTh pEIICHWE HEPABEHCTB Ha
YHCIJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB,;

° pelarb CUCTEMbI JUHEWHBIX HEPABEHCTB, M300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB;

° MCIOJIb30BaTh HEPABECHCTBA MPH PEIICHUN PA3IUYHBIX 33]1a4.

AnreOpanyecKkue BbIpaKEHHUS:

° MIPUMEHATh TOHATHE CTENEHW C LEJIbIM TO0Ka3aTelIeM, BBINOJIHSITh

npeo0pa3oBaHus BEIPAKEHHH, COACPKAIUX CTETICHH C LIETbIM IMOKa3aTeIeM;
Koopaunate! u rpaduku. OyHKIINN:

o M300pakaTh HA KOOPAMHATHOW TIPSIMOM JIy4d, OTpPE3KH, HHTEPBAJIbI;
3aMMChIBaTh YUCIOBBIC MPOMEXKYTKH Ha allreOpandecKoM SI3bIKE;
° MOHUMATh W HMCIOJIb30BaTh (DYHKITMOHAJIBHBIE TOHSATUA M S3BIK (TEPMHUHBI,

CUMBOJIMYECKHE 0003HAUCHUS); ONIPENEIIATh 3HAaUCHNE (PYHKITUHU TI0 3HAYCHHUIO apTyMEHTa,;
OTIpeIEIATh CBOMCTBA (DYHKIIUHU TI0 €€ TpaduKy;

. K
° CTpOUTH I'padUKu dJIEMEHTAPHBIX PYHKIUH BUAa y = oY= x%,y=x3y=
Vx,y = |x|; onuchIBaTH CBOMCTBA YUCIIOBOH (DYHKIMH 110 €€ rpaduKy;

L paciio3HaBaTb (I)YHKI_II/II/I N3YYCHHbBIX BUJIOB;
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[ J INOKAa3bIBATH CXEMATHYCCKH PACIOJIO0KCHUC Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH
rpaduKoB _ i
k
byuruuilt Buna: y = kRx, y = kx + b, y = o
y=x3y = Jx, Y = |x| B 3aBUCUMOCTHU OT 3HAYEHUMN Koadduriim-

€HTOB; OIIMCHhIBATH CBOMCTBA (DYHKI[UI.

10 kiace

AnrebpanyecKue BhIPAKCHUS:

° packiaabIBaTh KBAIpaTHBIA TPEXUIIEH HA MHOKUTEIH;

° peoOpa3oBbIBATh PAIlMOHAIEHBIEC BHIPAKEHUSI.

YpaBHEHUS U HEPABEHCTBA:

° pemaTh JMHEHHBIE U KBaIpaTHbIE YPABHEHHUSI, yPaBHEHU S, CBOJSIUECS K HUM,
npocTeiime ApoOHO-palliOHaIbHbIC YPaBHEHUS;

° penaTb CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHMM C JBYMs NEPEMEHHBIMH H
CUCTEMBI JIByX YPABHEHHI, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJIACTCS JIMHEHHBIM;

° pemarh TEKCTOBbIE 3a/layd  aireOpamdeckuM CIOCOOOM C  MOMOUIbIO
COCTaBJICHUS YPABHEHHUSI HJIM CUCTEMBI JIBYX YPAaBHEHHH C JBYMS IEPEMEHHBIMY;

° IIPOBOJUTH MPOCTEMIINE UCCIENOBAHNUS YPAaBHEHUN U CUCTEM ypaBHEHHI, B
TOM YHUCJIE€ C NMPUMEHEHHEM TIpaduyecKuX IMpeAcTaBICHU (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WIH CUCTEMA YPaBHEHUM PEIIEHUs, €CJIU UMEET, TO CKOJIbKO, U M. );

° pemath KBaJpaTHbIE HEPaBEHCTBA; HM300pa)kaTh pEIICHHWE HEPABEHCTB Ha
YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB;
° pelIaTh CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJIpPAaTHOEC HEPABEHCTBO;

N300paKaTh PENICHUE CHCTEMbBl HEPABEHCTB Ha YUCIIOBOM MPSMOH, 3aITMChIBATH PEIICHUE C
MTOMOIIEIO CHMBOJIOB;

° WCITOJIB30BaTh HEPABEHCTBA MIPH PEIICHUH Pa3IMYHbIX 3a/1a4.

Koopaunate! u rpaduku. OyHKIINN:

° CTPOUTh U M300pa)kaTh CXEMAaTHUECKH TpadUKH KBaIpaTHUUHBIX (PYHKIUH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX Tpadukam;

° pacro3HaBaTh KBaJpaTHUHYI0 (yHKIUIO 10 ¢opMyae U 1o Tpaduky,
MPUBOIUTH MMPUMEPHI KBAJPATUYHBIX (DYHKIINI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUH.

Apudmernueckas ¥ reoMeTprUecKasi IPOrPECCUH:

° pacrno3HaBaTh apU(PMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUH ITPU PA3HBIX
crocobax 3aJaHus;

° BBINIOJIHATh ~ BBIYMCJIEHUS C  HCIOJB30BAaHMEM (QopMya N-ro  4YieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuil, CYMMbI IEPBBIX N YJICHOB;

° U300pakaTh UJIEHbl TOCJIENOBATEIbHOCTH TOYKAMH HA KOOPAMHATHOU
IIJIOCKOCTH;

° pelmarb 3a7a4M, CBSI3AHHBIE C YWCIOBBIMU IOCIEAOBATEIBHOCTSMHU, B TOM

yucjie 3a7a4d W3 PEATbHON JKM3HU (C MCIHOJBb30BAaHUEM KalbKYJsATOpa, IU(POBBIX
TEXHOJIOTHUH).
CneunajibHble NpeMeTHbIE Pe3yJabTaThl:
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° BJIQJICHUE 3PUTEIHHO-0CI3aTEIBHBIM CITIOCOOOM OOCIIEIOBaHMS U BOCIIPHSITHS
IBETHBIX (WJIM KOHTPACTHBIX, YEPHO-O€NbIX) pesibeHbIX H300paKEHUM MPEAMETOB,
KOHTYPHBIX H300paKEHUH TeOMETPUIECKUX (DUTYp | T.II.

° YMEHUE BBIMOJIHATH IPY TOMOIIN YePTEKHBIX HHCTPYMEHTOB FeOMETPUYECKHUE
MOCTPOCHUS, TOCTpOeHUE TpapuKoB QYHKIUI, TUarpaMm M T.11.

° YMEHHE YWUTaTh LBETHBIE (MU KOHTPACTHBIC, UYEPHO-OEIbie) penbedHbIe
rpaduky 3JeMEHTapHBIX (PYHKIIMI Ha KOOPAMHATHOM IMIIOCKOCTH.

° BJIaJICHWE TMpaBUJIAMHU 3allCH MaTeMaTHYeCKUX (GOpMyJ M CIEHUATbHBIX
3HAKOB.

° BJIaJICHUE TIpUEeMaMH IPpeoOpa30BaHusl MAaTEeMATUUECKUX BBIPAKEHUH.
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TemaTnuyeckoe IVIAHMPOBAHME 10 Y4eOHOMY KypCY «AJredopa»

7 KJjace

(3 yaca B Heeno, Bcero 102 yaca)

Ha3Banmue pasaena
(Tembl) (YHCJI0 YaCOB)

OcHoOBHOE coaepxaHue

OcHoBHBIE BHU/AbI A€ATCJIBHOCTHA oﬁyqamumxca

BBonnbie  ypoku u
YPOKH MOBTOPEHUSI.
Yucrna U BBIYUCICHUS.
PannonanpHbpie  umcla.

(8 4.)

Hcropust ~ BO3ZHUKHOBEHHS  airedpsl,
npeaMeT u3ydeHusi anreOpbl. Myxamen
o6en Myca anb-Xope3mu. [loBTopenue 1o
TEMaM Kypca MaTeMaTHKd 5-6 KIIacCoB:
NEUCTBUSL C palMOHAIIBHBIMH YHCJIAMH,
OpU3HAKA  JCIUMOCTH,  MPOIOPIUH,
IPOLEHTHI. Pelmenne OCHOBHBIX 3a7ad Ha
Ipo0u, IPOLUEHTHI U3 PEalbHOU MPAKTHKHU.
Peanbupie  3aBucumoctu. Ilpsmas wu
oOpaTHasi IPOMOPIUOHATEHOCTH.

® II0JIy4YaTh 3HAHHA 00 HNCTOPHUHU BO3HHUKHOBCHUSA aﬂre6p51

U TpenMere uzyudeHus anreOpel, o Juodanrte, o
Myxamene 6en Myca anb-Xope3Mmu;

CUCTEMATU3UpOBaTh ¥  oboramarb 3HaHUsS 00
OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX;

CpPaBHUBATH M yMOPSAIOUUBATH APOOH, MPeoOpa3oBbIBas
Opu  HEOOXOAUMOCTH  JIECATUYHbIE  JOpoOM B
OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JECATUYHBIC, B
YaCTHOCTU B OECKOHEUYHYIO JAECSITUYHYIO IPOOb;
NPUMEHATh  Pa3HOOOpa3HblE CIOCOOBI U TPHUEMBI
BBIYHMCIICHUS] ~ 3HAYEHWH  JpOOHBIX  BBIPAXXEHUIA,
COJIEpKaIllUX OOBIKHOBEHHBIE M JCCATUYHBIE IPOOU:
3aMEHATh MPU HEOOXOJAUMOCTH JECATUYHYIO JpOoOb
OOBIKHOBEHHOW ¥  OOBIKHOBEHHYIO  JCCATUYHOM,
MIPUBOIUTH BhIpakeHue K popme, Hanbosee yaAo0HOM AJis
BBIYHCIICHUM, TPeoOpa3oBbIBaTh JAPOOHBIC BBIPAKEHUS
HAa YMHOXEHUE W JCJICHHE JECATUYHBIX Jpolel K
JEUCTBUSM C LIEJIBIMUA YHCIIAMU;

ONEpUpPOBaTh  MOHITHEM  "YHCIIOBOE  BbIpa)keHue':
aHAJIM3UPOBAaTh BBIPAXKEHUS, PACIO3HABATH YHUCIIOBBIC
BBIPAKEHUS; HAXOAUTh 3HAUCHUS YU CJIOBBIX BBIPAKEHUM C
YYETOM MOPSAJIKA JEUCTBUM;

pemiath 3aJadyd Ha 4acTH, MPOLIEHTHI, MPOMOPLUHU, HA
HaxOXJeHUue JApoOu (IpolleHTa) OT BEJIMYHMHBI U




BEJIMUUHBI IO €€ TpoOu (MPOIIeHTY), 1poOu (TIPOIEHTA),
KOTOPBIM COCTABJISET OJIHA BEJIUYUHA OT IPYTOW;
OpUBOJUTH,  pazOuparb, OICHUBATh  Pa3IUYHBIC
pELIeHMs], 3aIIMCU PEIICHUI TEKCTOBBIX 3a/1a4;
pacno3HaBaTh U OOBSCHATH, OMUPASICh HA ONPEACIICHHUS,
psIMO MIPONOPIUOHAIIBHBIE U 0o0paTHO
IIPOTIOPIIMOHAIIBHBIE 3aBUCHUMOCTH MEKy BEIUYMHAMU;
IIPUBOJNTH IPUMEPHI 3TUX 3aBUCUMOCTEN U3 PEAIbHOTO
MUpA, U3 JPYTUX YYEOHBIX IPEIMETOB;

peliaTh NpakTUKO-OPUEHTUPOBAHHbBIE 3a/1a4K Ha ApooH,
IPOLEHTHI, MPSMYIO U 00paTHYIO IPONOPLIUOHATIBLHOCTH,
IPOIIOPLIMH.

AnreOpanyeckue
BBIPAKEHUSI.
Toxnaectna. (9 4.)

ByKBeHHbIE BBIpQXKEHUS HJTU BBIPAYKEHUS C
nepeMeHHbIMHU. JlomycTuMble 3HAYEeHUS
IIEPEMEHHBIX. DopMyJIbI.
[IpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUH,
packpeITUe  CKOOOK U  IPUBEICHUE
MOJOOHBIX CJIAaracMBbIX.

OBJIAJETH anreOpanyeckoi TEPMHUHOJIOTUEN u
CUMBOJINKOM, TPUMEHATh €€ B TIPOLIECCE OCBOCHUSA
y4eOHOro MaTepuana;

HaxOJIUTh 3HA4YC€HHUsS OYKBEHHBIX BBIPAKEHUU MpPHU
3aJIaHHBIX 3HAYEHUSX OYKB;

BBITIOJIHATH BBIYUCIIEHUS MO (popMyJiaM;

(bopMyIIHpPOBaTh CBOMCTBA CIOKEHUS U YMHOKEHHSI UHUCE
(mepemMecTUTENbHOE, COYETATENBHOE,
pacIpenenuTebHOe, CBOWCTBA, CBSA3AHHBIE C HYJIEM H
SAUHUIICH ), 3aIUCBHIBATh UX B BUIIE (POPMYIL;

MPUMEHSTH (POPMYIIBI JIJIsl pallMOHATU3AIIMN BBIYMCIICHUH;
COCTAaBJISITH (OPMYyJTy HYETHOrO 4Yuciaa U (GopMyity
HEYETHOI'0 YMCJIIa, YUCIIA, KPATHOTO JaHHOMY;

OOBSCHATDH MOHSATHE TOXKECTBA;

BBINIOJIHATh TOXIECTBEHHBbIE MPEeoOpa3oBaHUsl UEIbIX|
BBIDAKEHUN C IIEPEMEHHBIMH Ha OCHOBE CBOMCTB
CIOXEHUST M  YMHOXXEHMs: TNPUBOAUTH  MOAOOHBIE
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ciaraeMble, pacKpbIBaTh CKOOKH, Tepe]l KOTOPHIMH 3HAK|
«IUTIOCY, 3HAK «MHHYC», MHOKUTEJIb;

MPUMEHSATh  TOXKIECTBEHHBIE  TMPEoOpa3oBaHUS IS
YIPOIIEHUS BEIPAKECHHUH C TTIEPEMEHHBIMU;

MPOBOJUTh  JIOKA3aTEIbCTBO  TOXKIECTB  Pa3HBIMU
crocooammu.

VYpaBuenus. (8 4.)

YpaBHeHHUE U €ro KOpHHU. JInHEnHoe
ypaBHEHHE C OJHOM  IIEPEMEHHOM.
Pemenue 3a1a4u ¢ MOMOIIBIO YPaBHEHUM.

ONEpUPOBATH  NOHATUSIMH:  YHMCJIOBOE  PaBEHCTBO,
YPaBHEHUE C OJIHOM MEPEMEHHOH, KOPEHb YpPaBHCHU,
PaBHOCUJILHOE YPaBHEHHUE;

MPOBEPSTh, SBIAECTCS JIM KOHKPETHOE YHCIO KOPHEM
ypaBHEHUS; OOBSICHATH, YTO 3HAUUT PEUIUTh YPABHECHHUE;
dbopMyIHpOBaTh U MPUMEHSTH CBOMCTBA YPaBHECHUS;
OOBSICHSITh, KAKO€ YpPaBHCHUE HA3bIBACTCA JIMHECHHBIM;
pacrno3HaBaTh JIMHEWHOE  YPAaBHEHHE;  OIPEICIIATH,
KOJIMYECTBO KOPHEM, CIOCO0 pelieHus;

pemarb YypaBHEHHUS BHJA ax=b TMpH Pa3ITUIHBIX
3HAUEHUSIX a M b, a TakKe HECJIO0XHBIE JIMHEHHBIE
YPaBHEHUS C OJHOW MEPEMEHHOM, CBOISIIMECS K HUM,
MIPUMEHSS IPaBUia Mepexoaa OT UCXOTHOTO YPABHECHUS
K pPaBHOCHJIBHOMY eMy 0o0Jjiee IPOCTOro BUIA;

COCTaBJISITh M pEIIaTh YPAaBHEHHE IO YCJIOBUIO 3aJa4H,
WHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34144 MOJYYEHHBIN pE3yJIbTaT.
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Oynkuuu. (14 4.)

Koopaunara  TOukM  Ha  IPSMOM.
PaccTosiHne Mexay JOByMS TOYKaMU
KOOpAMHATHOM mpsMou. IIpsmoyrosbHas
cUCTeMa KOOpAMHAT Ha  IUJIOCKOCTH.
[Tonsitue byHKIHS. BBIUKCIICHHUE
3HaueHui ¢pyHkui mo ¢popmyne. ['padux
byukuu. JluneliHas QyHKOMS U €€
rpaguk. Ilpsmas nponopHHOHATBHOCTB.
Urenue rpaukoB peayIbHbIX
3apucumoctei. ['paduk GpyHknuu y = |x|.

u300paxaTb Ha  KOOPAWHATHOM  MPSMOM  TOYKH,
COOTBETCTBYIOIIKE 3aJJaHHBIM KOOPAHHATAM;
OTEPUPOBATh TOHATHSMHU: KOOpPAWHATHAsl TUIOCKOCTD,
IPSIMOYTOJIbHASA CUCTEMA KOOPANHAT, KOOPIMHATHI TOUKH,
abciucca, opJArHaTa;

OTMeYaTh B KOOPAMHATHON IUIOCKOCTH TOYKH TIO
3aJlaHHBIM KOOpAHMHATaM; CTPOUTh I'paUKU HECIIOKHBIX|
3aBUCUMOCTEH, 3a1aHHBIX (HOpMYyJIaMu;

OTICPUPOBAThH MOHATUIAMU: QYHKIHS, TpapuK (yHKIIUH;
rpadK 3aBUCHUMOCTH, apryMeHT (yHKIIMH, 3HAYCHUE
byHkMu, 00JacTh onpeaeneHus GyHKIUN; OBJIaIeBaTh
(GyHKIMOHATBLHOW TEPMUHOJIOTHEH;

paccMaTpuBaTh CIocoObl 3aiaHus GyHKIuH (hopmyna,
Tabnuia, rpa@uk); IPUMEHSTh, U3y4aTh IPEUMYILIECTBA,

MHTEPHPETUPOBATH rpaduueckuit croco0
MPE/ICTAaBICHUS U aHaJIN3a Pa3HOOOPa3HOW >KU3HEHHOMN
uH(popmanuu;

paboTaTh ¢ rpauUeCKUMH U300paKEHUSIMH, TAOTUIIAMU,
OCBaMBaTh  QJITOPUTM  BOCHPHATHS  TpadUUecKuX
00BEKTOB;

COCTaBJIATH TAOJIWIIBI 3HAUCHUHN (DYHKITUIL;

MCITI0JIb30BaTh HOBbIE TEPMUHBI B MATEMATUYECKON peUH U
(GyHKIMOHATBHYIO CUMBOJIMKY JIJISl 3aIUCH (DAKTOB;
BBIYUCIATh 1O QopMyse 3HadeHHuEe GYHKIUH 10
3aJlTaHHOMYy apryMEHTy W 3HA4eHHE apryMeHTa IIi0
3aJIaHHOMY 3HAYCHUIO (DYHKIIHH;

HaXOJIUTh 3HaueHWE QYHKIUU IO U3BECTHOMY 3HAYCHHIO
apryMeHTa W pellarb OOpaTHyl0 3ajgady Mo TIpaduxy
dyHKIUY;
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CTPOUTH rpaUKU PYHKIIHH 110 TOUKAM;

NPUMEHATHh TOJYyYEHHBIE 3HAaHUS I HHTEpPIpETaluy
rpaduyeckoro n300pakeHus peaabHbIX 3aBUCUMOCTEH;
OIepUpOBaTh NOHATHEM JHHENHass (yHKUMs, rpaduk
JUHENHON QPyHKUMU (mpsamasi);

pacrno3HaBaTh JHHEWHYI0 ¢yHKIMio y = kx + b,
OINKCHIBaTh €€ CBOICTBa B 3aBUCUMOCTH OT 3HAYCHUI
ko3 dunreHToB k u b;

OTICPHPOBATh MOHATHEM YIJIOBOM KOA(D(PHUIIMEHT MPsIMOi
(rpaduka mTUHEHHOU PYHKIINH);

CTPOUTH rpaduKu TMHEHHOHN (QyHKIMH, QyHKIMH Y = |X|;
IIPUBOJUTH IPUMEPHl JIMHEHWHBIX 3aBUCUMOCTEH B
pealbHBIX TPOIECCaX U SIBICHUSX.

paccMaTpHUBaTh YAaCTHBIE CIIy4Yau JIMHEMHOW PYHKIIUU U UX

rpaduku;

HCCIIeIOBAaTh CBOMCTBA (PyHKIMH 1O QopMmyiie U II0
rpaduKy;

CTpOUTH rpaduKu JIMHEWHBIX QyHKINM BUuAa y=kx+b, y=b,
y=Kkx;

pacmo3HaBaTh  MPAMYI0  MPONOPIUOHATBHOCTH IO
dbopmyne u rpaduky;

[PUBOJAUTH IPUMEPHI JIMHEHMHBIX 3aBUCHUMOCTEH B
peanbHBIX MPOLECCaX U SIBICHUSIX;

ucciaenoBarb  Kak  Biausger  kKoddduuument k  Ha
pacnoJiokeHue rpaduka B KOOpAUHATHON MIIOCKOCTH U HA
B3aMMHOE MOJIOKEHUE IBYX IpauKOB;

HaXOJIUTh TOUKY MEepeceueHus IByX IpadUKoB JIMHEHHBIX|
GbyHKUMIA rpagUUecKy U aHATUTHUYECKH.
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Crenenb
HaTypaJTbHBIM
MmoKazaTeJieM U
cBoricTBa. (13 4.)

eé

OnpeneneHue CTENEHW € HaTypalbHbIM
MOKa3aTelieM. YMHOXXEHHE M JICJICHUE
CTEIICHEW.  BO3BEACHHWE B  CTECIICHb
npousBefeHUuss U creneHu. OAHOUYNIEH U
€ro CTaHJAApPTHBIA BUI. YMHOXXCHHUE
OJTHOWJICHOB. BO3BEJACHHE OJIHOWICHA B
CTeneHb. (QYHKIMH y=X°, y=X° M WuX
rpaduK.

MPUBOIUTH YUCIOBbIE U OyKBEHHBIEC TPUMEPHI CTEIICHH C
HaTypaJbHBIM  TIOKa3aTesneM, OOBSCHSS  3HAYCHUS
OCHOBAHUS CTETICHU U TOKa3aTessd CTENEHH, HAXOIUTh
3HAYCHUs cTeneHer Buaa a" (a— moboe parroHaIEHOE
YHUCJI0, N— HATypaJbHOE YHUCIIO);

BBIUMCIISATh 3HAUCHHE BBIpaXEHUH BHaa a", rae n -
HATypaJIbHOE YHCIIO MPU JHOOBIX a;

HAXOJIUTh 3HAUYECHUSI BBIPAXKEHUH, COJIepKAIIUX CTEIEHb C
HaTypaJIbHbIM I1OKa3aTelleM, 110 NOPSAAKY JIeHCTBUM;
(dbopMyIIMpOBaTh, 3aMUCHIBATh B CUMBOJIMYECKON opMe U
00OCHOBBIBaTh CBOICTBA CTENEHH (YMHOKEHUE U JIETICHUE
CTENCHEN, BO3BEJCHUE B CTENEHb IPOU3BEACHUA MU
CTETICHHN);

NPUMEHATh CBOWCTBAa CTEMEHU Uig TmpeoOpa3oBaHUS
BBIPOKEHUN ¥ BBIYUCICHUN, I BBEACHHUSA TOHSTHS
HYJIEBOM CTEIICHH YNCIIA;

OTIEPUPOBATH TIOHATHEM «OTHOUIICH,

pacro3HaBaTh OJTHOYWICH U OJHOWICH CTAHJAPTHOTO BH/IA,
MPUBOIUTH OJHOWICH K CTAHAAPTHOMY BUY;

BBITMIOJHATh YMHOXKEHHE OJIHOYJICHOB U BO3BEJICHUE
OJITHOYJICHA B CTEIICHB;
OPUMEHSATh paHee IOJIyYeHHblE 3HaHMS O CBOWCTBAX|
CTETCHH.
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MHuorousensl. (39 4.)

MHoOrouneH W €ro CraHJapTHBIA BU]I.
CnoxeHrue W BbIYMTAHUE MHOTOWICHOB.
YMHOXKEHHE OJHOWIEHA HAa MHOIOYJICH.
BbIHECEHHE  OOIIEro MHOXHUTENIs  3a
CKOOKM. YMHOXEHHE MHOIOWJIeHa Ha
MHOro4jieH. Pa3nokeHue mMHOrouieHa Ha
MHOXXHUTEIIA  CIIOCOOOM  TPYHIUPOBKHU.
BO3BEJICHHE B KBaJpaT U B KyO CyMMBI U
Pa3HOCTH JBYX BbIpaXeHUU. PaznoxeHue
HA MHOXHUTEIU C TMOMOIIbI0 (GOopMyI

pacro3HaBaTb MHOTOYJIEH M MHOTOWIEH CTaHIAPTHOIO
BHJIA;

IIPUBOJUTH MHOTOWIEH K CTAHAAPTHOMY BUY;
ONPENEIIATh CTENEHb MHOTOWICHA;

BBINIOJIHATh TPE0OpPa30BaHUsl LEJIOr0 BBIPAKEHHUS B
MHOTOWIEH NPHUBEACHUEM MOAOOHBIX  CIIAraeéMbIX,
pPacKpbITHEM CKOOOK;

BBIIIOJIHATh YMHOXKEHUE OJHOYICHA HAa MHOIOYIEH U
MHOrO4YJieHa Ha MHOTOWIEH, MPUMEHATh (HOPMYIIbI
KBaJpaTa CyMMBbI U KBaJpaTa pasHOCTH;

KBaJpaTa CyMMBl M KBaJipaTa pPa3HOCTH. | ® KCIIOJIb30BaTh TEPMUH "(QOpMYJIbI  COKpAIIEHHOTO
YMHOXXEHHE Pa3HOCTH JIBYX BBbIpOKCHHUI YMHOEHHUS"
HA UX cymMmy. PasnokeHue pa3HOCTH | ® OCYLIECTBISTh  Pa3joK€HHE  MHOTOYJICHOB Ha
KBaIPaTOB Ha MHOXXHUTENH. PaznoskeHne Ha MHOKHUTEIIM TyTEM BBIHECCHHS 3a CKOOKH OOIIero
MHOXXHUTEIIX CyMMBI ¥ Pa3HOCTH KyOOB. MHOXXHUTEIIS, NPUMEHECHHsT  (GOPMYyJBl  Pa3HOCTH
[IpeoOpa3zoBaHne 11€70TO BBIPAKCHUS B KBaApaToB, (HOpMyJT COKpAmEHHOTO YMHOXKCHUS,
MHOTOWICH. [IpuMeHeHue pa3TuIHBIX croco0a TpynIupOBKH;
crioco0oB ISt Pa3IOKCHUS Ha | ® MPUMEHATH  TpPeoOpa3oBaHWE  MHOTOWICHOB  JUIA
MHOKHUTEIIH. pEIICHUS Pa3IMYHBIX 3a7a4 U3 MaTEMAaTHKH, CMEKHBIX
MPEMETOB, U3 PEATBHOU MPAKTUKH;
® 3HAKOMHUTHCS C HCTOPHEH Pa3BUTHSI MATECMATHKH.
[ToBTOpEHUE [loBTOpEHHE OCHOBHBIX TIOHSATHH © | ® BBIOMPATh, IPUMEHSITH OIICHMBATH CIIOCOOBI CpaBHEHUS
o6o6menue. (114.) METOJI0OB Kypca 7 Kiacca, 0000IIeHHe 9gucesI, BBIYUCICHUN, MPeoOpa30BaHWIl BBIPAKEHUH,
3HAHUM. pELICHUs] YPABHEHNU;
® OCYIIECTBJIATH CAMOKOHTPOJb BBITIONHSIEMBIX JICHCTBUIMA
u CaMOTIPOBEPKY pe3ynbTaTa BBEIYUCIICHUH,
npeoOpa3oBaHUM, MOCTPOCHU;
® pemarh 3aJa4d M3 PEATbHOW JKU3HHU,

IMPUMCHATD
MAaTCMATHYICCKUC 3HAHMA OJI PCHICHUS 3a1a4 N3 JPYTIUX
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IIPEMETOB;

® pfiath TCKCTOBBIC 3aJadM, CpPaBHHUBATH, BBI6I/IpaTB

CIIOCOOBI PEIICHUS 3a/1a9H.

8 kiace

(2 yaca B Hee110, Bcero 68 yacoB)

Ha3Banue pasaena

OcHOBHOE coep:KaHue

OcHoBHBIE BU/IbI IESATEJIbHOCTH 00y4AOIIUXCS

(TeMbl)
Kypca (4ucJIo0 4acoB)
[ToBTOpEHUE Kypca| CTeneHs ¢ HaTypaJibHBIM [TOKa3aTelIeM U €€ aKTyaJIM3UPOBATh UMEIOIIUECS 3HAHUSI 1 YMECHUS;

anreOpsl 7 kinacca. (5 4.)

CBONCTBA; npeoOpa3oBaHue LEJIBIX
BBIPAKCHUM. pelIeHne JIMHEMHBIX
ypaBHeHu. Pemienne 3agay npu moMouu
JIMHEMHBIX YPABHCHUM.

BBIIIOJIHATE TPCHHUPOBOYHBIC 3aJaHNA, KOPPCKTUPOBATH
CBOH 3HAHHUA U YMCHMUA,

OTBCYATb HAa HMTOI'OBLIC BOIIPOCHI M OLCHUBATL CBOU
JOCTHKCHU.

YpaBHeHUs 151
HepaBeHCTBA. CuUCTEMBI
JIMHEMHBIX YPAaBHECHUMU.

(154.)

JIunenHoe ypaBHEHUE c
MEePEMEHHBIMU U €70 rpaduK.

[ToHsITHE CHUCTEMBI JIMHEWHBIX YPAaBHEHUN C
JIBYMsl TIepeMEHHbIMH. PemieHune cucrem

JBYyMSI

JIMHENHBIX ypaBHEHUI crocooom
MOJICTAHOBKH,  CIHOCOOOM  CIIOKEHHUSI.
['paduyeckuii MeTOA peUICHUs] CHUCTEM
JIMHEWHBIX YpaBHEHUI Cc IBYMsI
IIEPEMEHHBIMU. Pemenne 3aJ1a4 C

ITOMOIIBIO CUCTEM JIMHENWHBIX YPABHEHU.

nox0upaTte IpPUMEPHI
pelieHneM  JIMHEMHOro
NEPEMEHHBIMU;
HaXOAUTh LIeJIble PEeIICHUs MMyTEM nepedopa;

BbIpaXaTh U3 JIMHEMHOrO ypaBHEHUS C JByMS
NEPEMEHHBIMH OJHY IIEPEMEHHYIO Yepe3 APYTYIO;
CTPOUTh B KOOPAWHATHOW TUIOCKOCTH Tpaduk
JUHEHMHOTO YypaBHEHUS C JByMs T€PEMEHHBIMH,
MOJIB3YACh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHHS
YpaBHEHUS;

pa3inyaTh mapaviebHBIE U IEPECEKAIOIINECs TPSIMbIC
10 UX YPaBHECHHUSIM;

UCCJIEIOBATh BOMPOC O KOJIUYECTBE PEIICHUN CHUCTEMB]
JIBYX JIMHEWHBIX YPaBHEHUMU Ha OCHOBE
GyHKIMOHATBHO-TPAPUIECKUX PEeACTaBJICHUIM

nap 4Mces, SBISIOIIMXCS
ypaBHEHUST C  JIByMs
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YpaBHEHMUS;

UCIIOJIB30BaTh TpaPUUECKUil METOA s PEIICHHS
CUCTEM JIMHEHHBIX YPAaBHEHUU C JIByMs NIEPEMEHHBIMHY|
(orpaHUYEHHO);

pelaTh CUCTEMBI IBYX JIMHEHUHBIX YPAaBHEHU C JBYMS
MEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM;
COCTAaBJISITh M peIIaTh YypaBHEHUE WIH CHUCTEMY
ypaBHEHUH IO YCIOBUIO 33]]a4H, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4ydl ITOJYyYEHHbIN
pEe3YJIbTaT.

AnreGpanveckue
BBIPKCHHSI.

Aunre6pandeckasi 1poOb.
(22 4.)

PannonanbHbie BBIPKEHHUS.
Anrebpandeckast  apoOb. JlomycTtumbie
3HAUCHUS  TIEPEMEHHBIX B  JPOOHO-

padruOHAJIbHBIX BBIPAKCHUAX. OcHOBHOE

CBOICTBO Ipoou, COKpAIlleHHE
anrebpandecknx ApoOel, TpuBeICHHUE
anreOpanyeckux apoOeil kK  obuiemy

3HaMeHaTemo. CJI0KeHHEe M BBIYMTAHUC
apoOell ¢ OJUHAKOBBIMHA 3HAMCHATCIISIMU;
CJIOXKCHUE U BRIUUTAHUE Ipo0el ¢ pa3HbIMU
3HAMCHATCIIIMHM, yMHOXKECHHE JApOOCi;
BO3BEJICHUE JpOOM B CTCIICHB, JCIICHUC
npobeii. [IpeoOpa3zoBaHue palMOHAIBHBIX

BbIpakeHUU. lloacTaHoBKa BBIpAKEHUU
BMECTO NIEPEMEHHBIX.

bynkuuss 'y = k/x  (oOparHas
NPOMOPIMOHAIBHOCTE) U €€  Tpaduk

(runepOomna).

3aMKChIBATh ANITEOPANnYECKUE BHIPAKCHHUS;
HAXOJIUTh o0JacTh JOTTYCTUMBIX
PaIMOHAIBHOTO BHIPAKCHHUS;

BBITIOJTHATh YHCJIOBBIE TTOACTAHOBKA W BBIYHCIIATH
3HaUYCHHWE JpoOM, B TOM UHCIAE C TOMOIIBIO
KaJIbKYJIATOPA;

dhopMyIHpoOBaTH OCHOBHOE CBOMCTBO alireOpanveckom
JIpoOU ¥ MPUMEHATH €ro Uil peoOpa3oBaHus TpoOei:
COKpaIiaTh parmoHaIbHbIC IPOOH, MPUBOIUTH JPOOH K
3aJlaHHOMY 3HAMEHATEJIO;

BBITIOJTHSATD JICUCTBUS C aareOpandecKuMH JIPOOsIMU;
BBITIOJIHATh ~ CJIOKEHUE, BBIUUTAHUE, YMHOXEHUE,
JIeJICHUE U BO3BEJCHHE B CTEMEHb pPaIlMOHAIBHBIX
npobeit  mpu  mpeoOpa3oBaHMM  PAIMOHAIBHBIX
BBIPAKEHUH C YYETOM MOPSIAKA IEUCTBUM;

JTIOKa3bIBaTh TOXKJIECTBA, COJIEPIKAIHNE PAIMOHATBHBIC
Apoowu;

NPUMEHATh  IPeoOpa3zoBaHUs
pEIICHMS 3a]1a4;

3HAYEHUU

BBIDOKEHUN IS

57



BbIpaXXaTh TMepeMeHHble u3 ¢GopMyn (PU3HUECKUX,
re€OMETPUUYECKHUX, OTIHCHIBAIOIIUX OBITOBBIE
CUTYALIHH);

pacmno3HaTh QYyHKIUIO y=K/X U € rpaduk;

CTpouTh Tpapuk (PYHKIIMKU IO TOYKAM, OIHUCHIBATH
cBolcTBa ()YHKIMU (OTPAaHUYEHHO); aHAJIU3UPOBATh U
MOKa3bIBaTh CXEMaTHYECKH MOJIOKEHHE Ha
KOOPJIMHATHOM TJIOCKOCTH rpaduka B 3aBUCUMOCTH OT
3HaueHus KodpduimenTa.

Yucina M BBIYUCICHHUS.
Ksagpartusie kopau. (19

9.)

PammonaneHpie W HppalMOHAJIbHBIC
YHUCJIa; MHOYKECTBO PallMOHAJIBHBIX YHUCEIT,
CpaBHEHHUE paIrmoOHATBHBIX Yyucen,
JEUCTBUS C PAIMOHATLHBIMH YHCIIAMH.
[IpeacTaBneHne panmuoOHAILHOTO YHCIIA
necAaTUYHOM  ApoObro. Pacno3naBanue
HUppaMOHATBHBIX YHCel.

UppaumnonanbHOCTH yucia V2.
JlecsaTuuHbIe MPUOKEHUS
vppauroHanbHbIX yucel. (CpaBHEHHE
WppalnroHalbHbIX 4Hncen. KoHeuHble u
OECKOHEYHbIE  JECATUYHBIE  JIpOOH.
MHOXECTBO  HAEMCTBUTCIBHBIX  YHCEII;

JICHCTBUTEIIbHBIC qucia KakK
OeCKOHEUYHEIE JIECATUYHBIE JpoOH.
B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM  JE€UCTBUTEJBHBIX
YHCell u MHO>KECTBOM TOYEK
KoopauHaTHOM  mpsimoi.  CpaBHeEHHE
JICUCTBUTEIBHBIX qucen,

pa3BUBaTh MPEACTABICHUSA O YKCIAX: OT MHOYKECTBA
HATypaJbHBIX YHCEJ 10 MHOKECTBA JCUCTBUTEIIBHBIX
YHCEI;

O3HAKOMHUTBHCSI C BO3MOXKHOCTBKO MPEACTABICHUSA
JICUCTBUTEIILHOTO qucia KaK OeCKOHECUHOU
JNECITUYHOU  Apolw, NPUMEHATh  JIECATUYHBIC
NPUOIMKEHUST PAllMOHAJIBHBIX W HPpaliOHATbHBIX
YHCEIT;

n300pakaTh  JIEUCTBUTENIbHBIE  YHUCIA  TOYKAMH
KOOPJIWHATHOM MPSMO;
3aIiChIBATD, CpaBHUBATh U YHOpsSAOYMBATH

,HCI;'ICTBHTCHBHLIG qucia,
BBITIIOJIHATL, COUYCTAA YCTHBIC U ITMCbMCHHBIC HpI/IéMBI,

apupMeTHIYECKUEe  JICUCTBUS €  palldOHAJbHBIMU
YyuCJIaMH;  TPEJCTABISITh  pPAlMOHAJIBHBIE  YHCIa
JeCATUYHOU TPOObIO;

MOJIYYUTh MIPEICTABJIIEHUE 0 3HAYUMOCTH
JIeUCTBUTEIbHBIX qHCell B MPAKTUYECKOHN

JeSATEIbHOCTH YEI0BEKa;
dbopMyIHpOBaTh ONMpEICSICHUE KBAIPATHOI'O KOPHS U3
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apudmernyeckue JNEHUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.
KBanpaTHble KOpHHU; apu(pMETHUECKU
KBaJPaTHBIA KOPEHb. YpABHEHHE BUJA X°
= a. HaxoXAeHHe MNPHOIMKEHHBIX
3HAYEHUU KBaJpaTHOTO KOPHS.
KBagpaTHbIl KOPEHb U3 IIPOU3BEICHUS U
IpoOu; KBaJpaTHBIM KOPEHb U3 CTEIICHU;
BBIHECCHUE MHOMWTEN U3-TI0J 3HaKa
KOpHsI; BHECEHME MHOXUTENA 1107 3HAK
kopHs. [IpeoOpasoBanue BBIPAKEHUIA,
COZIEpIKAIUX KBaJPAaTHbIE KOPHHU.
dynxua y=vx v¥v/X u ee Tpaduxk.
[Ipocreimmue MppalMOHAIbHbIE

ypasaenust / f (x) = a,/f(x) = /g(x).

® BbIpaXaTh

qrcia, apuhMETHIECKOro KBaIpaTHOTO KOPHS,
OPUMEHATh OMNEpPalUI0 HW3BICUCHHS] KBAJpPaTHOTO
KOpHSI W3 4YHCIa, HCHOJB3ys MPU HEOOXOAUMOCTH
KaJIbKYJISITOD;

OLICHWBATh KBaJpaTHbIE KOPHHU ILENBIMU YUCIAMU U
JECATUUHBIMH IPOOSIMHU;

pacro3HaBaTh GYHKIMIO y=v/X 1 rpaduK GyHKINH;
CTpouTh Tpaduk (PYHKIIMH TIO TOYKAM, OTHUCHIBATH
CBOMcTBa  (DyHKUMH, TOKa3blBaThb CXEMATUYECKHY|
M0JIO’KEHUE TpaduKa Ha KOOPAMHATHOM MJIOCKOCTH;
CpaBHUBATb U YIOPSJAOYMBATH pAlMOHAIbHBIE U
UppalMOHAJIbHBIE YHMCJA, 3alUCaHHbIE C IMOMOIIBIO
KBaJIPaTHBIX KOPHEH;

MCCIIEN0BATh YPABHEHHE X° = a, HAXOJAUTh TOYHBIE M
npuOIKEHHBIE KOPHH TIpH a > (;

MCCIIEI0BATh CBOMCTBA KBAJIPAaTHBIX KOPHEU, MPOBOIA
YHCIIOBBIE  DKCHEPUMEHTHI €  HCIOJb30BAaHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA);

JTOKa3bIBaTh CBOMCTBA apu(METUUECKUX KBAAPATHBIX
KOpHEW;

MPUMEHSTH UX JIJIsl TPeoOpa30BaHuUs BEIPAKECHUI;
BBIHOCUTh MHOXXMTEIb W3-TI0J] 3HAaKa KOPHS, BHOCHUTH
MHOJKUTEIb MO/ 3HaK KOPHS;

BBIIIOJIHATH npeodpa3oBaHus BBIPAKECHUH,
coJlep KallluX KBaJpaTHbIE KOPHU;
M3y4arthb CHOCOObI OCBOOOXKICHHUS oT

UPPALMOHATIFHOCTH B 3HAMEHATENE Apoou;
MEPEMEHHBIE W3 TEOMETPUUECKUX U
dbuznyeckux Gopmy;
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BBIYMCIIATh 3HAYEHUS BBIPAKECHUHM, COAEpXKaIIUX
KBaJpaTHbIE KOPHH, MCHOJB3Ys MPU HEOOXOAMMOCTU
Ta0IHILY KBaJpaToB HaTypaJbHBIX qucen,
KQJIBKYJIATOD;

UCIIOJIB30BAaTh B XOJ€ PELICHUS 3a4a4 DIEMEHTapHbIC
MPEACTABICHUS, CBS3aHHbIE C OPHOIMKEHHBIMU
3HAYCHUSAMMU BEINYMH;

3HAKOMMTBCS C UCTOPUEH Pa3BUTUS MATEMATUKH.

IToBTOpEeHUE u

o6o6menue. (7 4.)

[ToBTOpeHHE OCHOBHBIX IOHATHH |
METOJIOB KypcoB 7 1 8 Ki1accoB, 000011eHuE
3HaHUM.

BbIOMpaTh,  NPUMEHSATh,  OLIEHUBAaTh  CIIOCOOBI
CpPaBHEHHUS 4YHCEN, BBIUUCICHHUM, MpeoOpa3oBaHU
BBIPAKCHUH, PELLICHUS YPaBHEHU;

OCYILIECTBIIATH CaMOKOHTPOJIb BBINIOJIHAEMBIX
JIEUCTBUM M CAMONPOBEPKY pPE3yJIbTaTa BBIYMCICHUM,
npeoOpa3oBaHUM, MOCTPOCHUN;

pemiarh 3aJaud U3 pPEAJbHOM JKU3HHU, INPUMEHSTH
MaTeMaTUYECKUE 3HAHWUS Uil PELICHMS 3anad U3
JPYTUX MPEIMETOB;

pemiath TEKCTOBbIE 3aJlayd, CPaBHUBATh, BBHIOUPATH
CIIOCOOBI PEIICHUS 3aJa4H.

9 KJiacce

(2 yaca B He/1eJ110, BCero 68 yacoB)

Ha3Banmue pa3zaesa
(Tembl)
Kypca (UMcJI0 4acoB)

OcHOBHOE coaepxaHue

OcHoBHBIE BU/IBI IeATEJIbHOCTH 00y4AOLIUXCH

[ToBTOpenue. (44.)

[IpeobpazoBanue paloOHaIbHBIX
BBIPAKECHUM. IIpeoGpazoBanue
BBIDOKECHUM, COJEpXKAIIUX KBaJpaTHBIC
KOpHU. PemieHne CcuCTEM  JIMHEMHBIX

® AKTyalIM3UPOBATH UMEIOIIMECS 3HAHUS 1 YMEHUS,
® BLINOJIHATH TPEHUPOBOUYHBIE 33/1aHUsI, KOPPEKTUPOBATH

CBOM 3HAHHA U YMCHHU,

® OTBCYATh Ha HMTOI'OBBIC BOIPOCHI M OICHHWBATH CBOH
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YPaBHEHUM.

JOCTHIKCHM .

YpaBHeHuUs OmnpeneneHre KBagpaTHOTO YpaBHEHMs, | ® pacllO3HABATh KBAJIPAaTHbIE YPABHEHUS;
HEpPABEHCTBA. HETIOJIHbIE KBaJpaTHbIE  YypaBHCHHs. | ® 3amuchiBaTh  GopMyly  KOpHEH  KBaJpaTHOTO
KBangpaTtHbie KonnuectBo KOpHEH KBaJIpaTHOI'O YpaBHEHUS;
ypaBHeHUs. (22 4.) YpPaBHEHMSI B 3aBUCHMOCTHM OT €ro | ® pemarb KBaApPATHbIE YPAaBHEHUsS — TMOJHBIE U
JUCKpUMHUHAHTA. PemeHne KBaapaTHBIX HETIOJIHBIE;
ypaBHeHUN 1o  Qopmyne. PeleHue | ® mpoBOAUTH MPOCTEHIINE HMCCIIEIOBAHUS KBaJpPaTHBIX
YPaBHEHMM, CBOIALIMXCA K KBaJIpPaTHBIM. YpaBHEHMUII;
Pemenne 3amad ¢ NMOMOIIBIO KBAJpPATHBIX | ® pELIaTh YPaBHEHMs, CBOAALIMECS K KBaJpaTHBIM, C
ypaBHeHuii. Teopema Buera. Ilogbop MOMOIIIBIO MPEe0Opa3oBaHMA;
KOpPHE C UCHOJb30BAaHUEM TEOpPEMBbI | ® HAOIIOJaTh U aHAJTU3UPOBATH CBA3b MEKIY KOPHIMH U
Buera.  KBazgpaTHele  ypaBHEHHMS  C K03 uUIMEeHTaMH KBaJpPaTHOTO YPABHEHMUS,
rapaMeTpOM. e (opMynIMpoBaTh TEOPEMY BHETa, a TaKKe OOpaTHYIO
Pemenne IpOOHO-palMOHATBHBIX TEOPEMY, IPUMEHATh OSTH TEOPEMBI IS PELICHHS
ypaBHEHH. Pelienue 3agad ¢ mOMONIBIO 3a1a4;
palMOHANbHBIX YPAaBHEHUW Ha JBUJKEHUE, | ® pellaTh  TEKCTOBbIE  3aJaud  alnreOpanyecKum
COBMECTHYIO pabOTy U MOKYIIKH. CIIOCOOOM: MEPEXOIUTH OT CIOBECHOUN (HhOPMYIMPOBKU
YCIOBHS 33/aud K anreOpandyeckol MOAENH MyTEM
COCTABJICHUSI YPABHEHUS,
® pelaTh COCTaBICHHOE YPABHEHHUE,
® VHTEpIPETUPOBATH PE3YJIbTAT;
® 3HAKOMUTBCS C UCTOpUEH pa3BUTHSL alreOphl.
YpaBHeHUs UucnoBbie HEpaBEHCTBA W MX CBOWCTBA. | ® (OPMYJIHPOBATH CBOWMCTBA YMCIOBBIX HEPABEHCTB,
HEpPABEHCTBA. OObeauHEHNE M TIEPECEUCHHE YHCIIOBBIX WUIIOCTPUPOBATh MX HAa KOOPAMHATHOM IPSMOMU,
Hepasencrra. (18 4.) MHOXECTB.  UHMCIOBBIE  MPOMEKYTKH. JTIOKa3bIBaTh aJIreOpanvyecKus;
OObenMHEHNE U TIepeceYeHUE YHUCIIOBBIX | ® JOKa3blBaTh HEPABEHCTBA HAa OCHOBE OINPEICICHUS]
IIPOMEXYTKOB. HEPABEHCTBO C OJHOU YUCJIOBOTO HEPABEHCTBA;
[IEPEMEHHON. JIMHEHHbIE HEPABEHCTBA C | ® MPUMEHSTh CBOMCTBA HEPABEHCTB B XOJE PELICHHUS
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OJHOM TIEPEMEHHOW M HUX pEIICHUE.
CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOM
NepeMeHHON 1 uX penieHue. M3o0paxenue
pEILICHUs] JIMHEMHOTO HEPABEHCTBA U MX
CUCTEM HA YHCIIOBOU MPSMOU.

3a/1a4; B TOM YHCJIE ISl OLIEHKYU 3HAYEHHUS BBIPAKECHUS,
OOBSICHSTh, YTO SIBIISICTCSl PEIICHUEM HEPABEHCTBA C
OJTHOW IEPEMEHHOMU U YTO 3HAYUT PEIINUTHh HEPABEHCTBO;
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM,
n300paxkaTh peIICHHE HEPaBeHCTBA HA YHCIOBOH
IIPSAMOM;
IIPUMEHSATH
HEPaBEHCTB;
peliaTh CUCTEMbI JUHEMHBIX HEPAaBEHCTB, U300paXkaTh
pelIeHrne CUCTEMbI HEPABEHCTB Ha YMCJIOBOU IIPAMOW;
pelaTh JBOMHbBIC HEPABEHCTBA.

Impn pCUICHUU HCPABCHCTB CBOMCTBQ

Uucna u BeruucieHus.| [Ipubmmxk€HHOEe  3HAaYeHUWE  BEIUYMHBI, OOBSCHATH MOHATUS NPUOIMKEHHOE 3HAUYEHHE U €Tro

[TpubnmxEnnoe TOYHOCTh  NpuOmmkeHus. OkpyrieHue TOYHOCTB;

3HaYeHue BeIWYUHBI. (2| yucen. [Ipukuaka U oleHKA PE3ybTATOB HCIIOJIb30BaTh Pa3Hbie (POPMBI 3aMUCH TPUOIMKEHHBIX

q.) BBIYUCIICHUN. [TorpemHocTh 3HAYCHUU;

MPUOIVKEHUS. AHAIM3UPOBATh © JIEJIaTh BBIBOABI O TOYHOCTH

MPUOIVKEHUST EUCTBUTEIBLHOIO YMCiia MPU PEIICHUN
3a/1ay;
BBIYUCIISITH a0COIIOTHYIO 151 OTHOCUTEIIbHYIO
MOTPENTHOCTH MPUOIMKEHNUS,
OKPYIVISITh ~ JECUCTBUTENIBHBIE  YHUCJIA,  BBINOJHSITH
MPUKUJIKY PE3YJIbTaTa BBIUUCICHUN, OLICHKY 3HAYECHUU
YU CJIOBBIX BBIPAKECHUM.

Uucna wu BeiuucieHus. CTeneHb € 1EAbIM  [OKAa3aTeNIeM. dbopMyIuUpOBaTh OMpENENieHne CTENeHU C  IIeJIbIM|

CreneHun C uenbiM| CtangapTHas 3anuch 4Wcia. PasMepsl MOKa3aTeJieM;

MTOKA3aTEeJIEM. 00BEKTOB  OKpyXatomero wmupa  (OT HAXOJWTh 3HAYCHUS BBIPAKCHUN, COAEPKAIINUX CTETIEHD

(10 4.) AJIEMEHTAPHBIX YaCTHUI[ 0 KOCMHUYECKHX C LEJIBIM OTPHUIIATEIbHBIM MOKA3aTEIIEM;

00BEKTOB), JIUTEIBHOCTh MPOILIECCOB B
oKkpykaroieM mupe. CBOHCTBa CTENEHH C

MPEACTABIATh 3alUCh OOJNBIIMX WU MaJbIX YHCEN B
CTaHJIAPTHOM BHJE;
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OCJIbIM ITOKAa3aTCIICM.

CpaBHUBATh 4YHCJIAa W BEJHMYMHBI, 3allMCAaHHBIE C
HCIIOJIb30BaHKueM crerneHu 10;

WCITOJIB30BAaTh 3aMKCh YHCEN B CTAHAAPTHOM BHIE IS
BBIDOKECHHUSI  Pa3MEpOB  OOBEKTOB, JUIMTEIHHOCTH
MIPOIIECCOB B OKPYKAIOIIIEM MUPE;

(bopMyITUpPOBaTh, 3aMMCHIBATH B CAMBOJIMYECKON (hopme
U WUIIOCTPUPOBATh MpPUMEpPaMU CBOMCTBA CTEINEHU C
1EJIbIM [TOKa3aTeNeM;

MPUMEHSTh CBOWCTBA CTENEHW JMJIA MPeoOpa3oBaHUs
BBIPDOKEHUM,  COJEp)KAIUX  CTENEHU C  IEJbIM
MOoKa3aTelieM;

BBITIOJIHATh JICUCTBUSL C YHCIIAMH, 3alMCAaHHBIMU B
CTaHJAapTHOM Buje (YMHOXKEHHUE, JIeTICHUE, BO3BEJCHUE
B CTCIICHD).

@Oynkuuu. OCHOBHBIE
MOHSTHS. YucoBbie

¢dbyukiuu. (7 4.)

[Tonsitue Qynkuuu. OobnacTe
OTpEe/IeNICHUs] W MHOXKECTBO 3HAYCHUM
¢bynkuun. CriocoObl 3a1aHus  (PyHKUIUH.
['padux pyHKUIMU. CaoiicTBa
byHKIMH, UX 0TOOpakeHne Ha rpaduke.
Urenue u noctpoeHue rpaduKoB QyHKIIHH.

[Tpumepsbl rpadukoB byHKINIA,
OTPKAMOIIUX  PEaTbHBIC  TPOIICCCHI.
(YHKIIUHM, OINHCHIBAIONIME TPSIMYI0 |
oOpaTHyIO MPOTIOPIIMOHATIEHBIE

3aBUCHMOCTH, UX rpaduku. QyHKIumY=X?,
y=x%, y=Vx, y=k/x, y=|x|.

OlepupoBaTh  MOHATHAMH:  (QYHKUUA,  OOJACTh
onpeneneHuss (GyHKIUMU, 00JIaCTh 3HAUYCHUN (YHKIUH,
3HAUYCHHE apTyMEHTa, 3HaueHNe (YHKIINH,

BBIYHCIIATH 3HaUeHUsT (PYHKITMH, 3aIaHHBIX (OpMyJIaMH
(mpu HEOOXOAMMOCTHU UCIIOIB30BATH KAIBKYJIISTOD);
COCTABJISITh TAOJIUITHI 3HAUCHUI (PYHKITUY;

CTPOUTH 10 TOYKaM rpaduku QPyHKINH (OTpaHUYEHHO );

ONMKCHIBATh CBOWCTBA (PYHKIIMM Ha OCHOBE €&
rpauuecKoro NpeICTaBICHNUS;
OTMMCBHIBATH  CBOWCTBA  DJIEMECHTAPHBIX  (YyHKIIHIL:

y=kx+b, y=x?, y=x%, y=vx, y=k/x, y=|x|;

HaxOJIUTh C TOMOIIBI0 Tpaduka (yHKIMKA 3HAYCHUE
OJTHOM M3 pacCMaTPUBAEMBIX BEIWYHH IO 3HAYCHHIO
JIpyroit (MpuOJIU3UTENBHO);
B HECIOXHBIX  CIydasx

BbIpaKath  Qopmynon
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3aBHCHUMOCThH MEXy BETUUMHAMU;
pacrno3HaBaTh BUJIBI U3y4aeMbIX GyHKIUH,
COMOCTABJIATh  CXEMAaTUYECKH  TOJIOKEHHE  Ha
KOOPAMHATHON MJIOCKOCTU TpaduKOB (PYHKIMA BHUIA:
y=kx+b, y=x2,y=x°, y=Vx, y=k/x, y=|x| ¢
COOTBETCTBYIOIICH (POpPMYIION;

UCIIONIb30BaTh (PYHKUIMOHAIBHYIO TEPMHHOJOTHIO U
CHUMBOJIUKY;

UCCIIEIOBaTh  TIPUMEPHI  TPaQUKOB,  OTPAKAIOIIUX
peaJibHbIE NPOLIECCHI U SBJICHUS;

OPUBOJUTH TPUMEPHI TPOLIECCOB U  SIBICHUH C
3aJJaHHBIMH CBOMCTBaMU;

3HAaKOMHUTBCS C TIOHSATHEM HENpepbIBHON (YHKINU;
paccMaTpUBaTh MPUMEPHI KYCOYHO 3aIaHHBIX (DYHKITHIA;

IloBTOpEeHne
oboOmenue. (5 4.)

[ToBTOpEHNME  OCHOBHBIX

OOHATAUU U

METONOB KypcoB 7, 8 m 9 Kiaccos,

000011IEHNE 3HAHMIA.

BBIOMPATh, IPUMEHSITh, OIIEHUBATh CIIOCOOBI CPAaBHEHUS
YKCeN, BBIYMCICHHM, NpeoOpa3oBaHUl BBIPAKEHUH,
peleHns ypaBHEHUN;

OCYIIECTBJISITh CAMOKOHTPOJIb BBITTOIHSAEMBIX I1CHCTBUI
151 CaMOITPOBEPKY pe3yJiprara BBIYHCIICHUH,
npeoOpa3oBaHUM, MOCTPOCHUN;

pemaTh 3aJadyd U3 peaJbHOW KU3HU, TPUMEHSTH
MaTeMaTUYECKHUE 3HAHUS JIsl PELICHUS 3aa4 U3 IPYTUX
IIPEIMETOB;

pemiath TEKCTOBBIE 3a/laud, CpaBHUBATh, BHIOMPATH
CIIOCOOBI PEIICHUS 3a/Ia4H.

10 kaacc

(2 yaca B HefeJ110, Bcero 68 yacon)
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Ha3Banmue pasaena
(TemMblI)
Kypca (41cJI0 YacoB)

OcHoOBHOe coaepxaHue

OcHoBHbBIE BHUADbI A€ATCJIBHOCTH oﬁyqaloumxca

[ToBTOpenue. (3 4.)

Pemenne ypaBHEHUI 1 HEPABEHCTB.
[IpeoOpa3zoBaHue BRIpaKCHHI,
COJIEpKAIUX CTENEHD C LIEJIBIM
IIOKAa3aTeJIEM.

AKTyaJIM3UPOBATb UMCIOIUCCA 3HAHUSA U YMCHHUA,
BBIITOJIHATD TPCHUPOBOYHLIC 3aJaHud,
KOPPECKTHUPOBATH CBOU 3HAHUA 1 YMCHUSI,

OTBCYATb HA MTOI'OBBIC BOIIPOCHI M OICHHUBATH CBOU
JOCTHIKCHMS.

AnreGpandeckue
BBIPKEHHUS.

KBaapatHsbrit TpéxuiieH.

(3 4.)

KBagpaTHslil TpéxuneH. Paznoxenue
KBaJIPaTHOI'O TPEXUIEHA HA MHOXKUTEIIH.

® pacno3HaBaThb KBaHpaTHBIﬁ TpéX‘IJ’ICH, HaXOJUTh KOPHH

KBaJIPAaTHOTO TPEXWICHA, YCTaHABIMBATH BO3MOXKHOCTH,
€ro pa3I0KEeHUs Ha MHOKHUTEIIH;
pacKiIaablBaTb HAa MHOKHUTCIIN KBaI[paTHBIﬁ TpéX‘IJ'IeH C
HCOTPpHNIATCIbHBIM JUCKPUMHUHAHTOM;
NPUMEHSITh pa3jioKeHHWe KBaJ[paTHOTO TPEXUJieHa
JUISt npeo6pa3oBaHUs palMoHaIbHbIX
BbIpa)KEHUH.

OyHKIUH.
KBagpaTtnunas
bynkms (8 4.)

KBagpatnunas  QyHkuusi, e€ rpaduxk
u cBoiicTBa. [Tapabomna, koopaArHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHH
napa6osbl. CteneHHble QYHKIMH C
HaTypaJbHBIMU MTOKA3aTEISAMU 2 U 3, UX
rpaduku u cBoiicTBa. ['padmyeckoe
pelIeHuEe YPaBHEHUM.

pacno3HaBaTh KBAAPATHUHYIO (DYHKIIUIO IO (POpMYIIE;
UCCIIEIOBaTh M ONMCHIBATh CBOMCTBA (DYHKLUUHU y=ax?
npu a >0 u npu a < 0 1 pyHKIKH y=ax2+n u y=a(x-m)2;
CTpOUTh U H300pakaTh CXEMaTHUYeCKH Tpaduxy
KBaJPaTUYHBIX (DYHKITUH, 3aJaHHBIX (OpMYyJIaMH BUIA
y=ax2, y=ax*tn, y=a(x-m)?, y=a(x-m)>n ¢ moMoummko
11abJI0HOB MapaboJIkI;

BBISIBJIATH M 00001IaTh  OCOOEHHOCTH
KBaJpaTUYHON QPyHKIMU y = ax2 + bx + ¢;
ONpENENsITh KOOPAUHATHI BEPIIMHBI Mapadobl, OCh €e
CUMMETpHUH, HalIPaBJICHUE BETBEH;

CTpouTh rpaduk PyHKIMH, 3aJaHHON (popmyIioil Buaa y,
=ax2 + bx + c;

rpaduka
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MPUBOIUTH MPUMEPHI KBAAPATUIHBIX 3aBUCUMOCTEH 3
peasibHOM KU3HU, (PU3UKH, TCOMETPHH;
pacnosHaBaTh QYHKIHIO y=ax>;
OOBSICHATH  PACIIOJIOKECHHE
MJIOCKOCTH TpaduKa;
UCIIOJIb30BATh
MPE/ICTABICHHUS
YPaBHCHUM;
aHAJIM3UPOBATh U MPUMEHATh CBOWCTBA M3YYEHHBIX
(YHKIMHI JUIs1 UX TOCTPOEHHUSI.

Ha  KOOPAMHATHOM
(GyHKIIMOHATBHO-TpadUIECKHUE

sl pCHICHUA MW HCCICOOBAHUA

YpaBHeHUs 15|
HEpPABEHCTBA.
YpaBHEeHUST C OJHOM
MepeMeHHOM. (8 4.)

JIunenHnoe YpaBHEHUE. Pemenue
YPaBHEHUH, CBOIAIIMXCSA K JIMHEWHBIM.
KBagpaTHoe YpaBHEHHUE. Pemenne
YPaBHEHUM, CBOISIIMXCS K KBaJApPATHBIM.
bukBanparasie  ypaBHeHus. [Ipumepsl
pEILIEHUs YPAaBHEHUM TPETHEN U YETBEPTOU
CTEIICHEN PAa3JIO)KCHUEM HAa MHOKHUTEIIU.
Pemenune IpOOHO-palMOHAIIBHBIX
ypaBHEHHU. PemieHne TEKCTOBBIX 3a1ad
anredpandyeckKuM METOJIOM.

ONPENENATh CTENEHD LIEJION0 YPABHEHUS;

pacro3HaBaTh Liejble U IPOOHBIE YPaBHEHUS;

pemiatb  JIMHEWHBIE W KBaJpaTHbIE  YypaBHEHUS,
ypaBHEHUS, CBOJAIIMECS K HHUM, MpoCTeHlne
JTpOOHO-pallMOHAIbHBIE YPABHEHMUS;

pemaTh ypaBHEHHS TPETbEH M YETBEPTOM CTENEHH C
MOMOILBIO PA3JIOKEHUSI HA MHOXHUTEIU W BBEACHUS
BCIIOMOT'aTENIbHBIX ~ MEPEMEHHBIX (METOJ 3aMEHb]
MEePEeMEHHOM), B YaCTHOCTH pelIaTh OWKBAJApPATHHIC
YPAaBHEHUS;

peath ApoOHO-pallMOHATIbHBIE YPAaBHEHHUS, CBOJIS UX K
LEAbIM YPaBHEHUSM C IIOCIEIYIOLIEH IMPOBEPKOH
KOpHEM;

HaXOAUTh 00JIaCTh JOMYCTUMBIX 3HAYEHUH NTepEeMEHHOH
B J1pOoOHO-pallMOHAJILHOM YpPaBHEHUH, COTJIACOBHIBATH
KOpHHU ypaBHeHus ¢ O/13;

npeajiaraTb BO3MOKHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX|
3a/lay, OOCYXJaTh UX M pElIaThb TEKCTOBBIC 3a/ayy
pa3HBIMM CIIOCOOAMU;
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® 3HAKOMMUTBCA C I/ICTOpHeﬁ pa3BUTHUA MAaTEMATHKHU.

YpaBHeHUs

HEPaBECHCTRBA.
KBanparusie
HepaBeHCTBA. (6 4.)

KBaI[paTHBIe HCPAaBCHCTBA U UX PCHICHUC.
Pemenue HCPABCHCTB MCTOJOM
HHTCPBAJIOB.

® UNTaTh,

3aMUChIBaTh, MOHUMAaTh, HHTEPIPETUPOBATDH
HEPAaBEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY 17|
TEPMHUHOJIOTHIO;

BBITIOJIHSATH npeoOpa3oBaHUs
UCIONB30BaTh Il NpeoOpa3oBaHUs
YHCIIOBBIX HEPABEHCTB;

pacno3HaBaTh JMHEHHBIE U KBaJPATHbIE HEPABEHCTBA;
pemiatb ~ KBaJpaTHbIE  HEPABEHCTBA,  MCHOJb3Ys
rpaduyecKue npeCcTaBIeHus;

pemaTh KBaJpaTHbIE HEPABEHCTBA M HEPABEHCTBA 0oJiee
BBICOKOM CTENIEHU METOJIOM UHTEPBAJIOB;
pemars  CHUCTEMBl  HEPABEHCTB,
KBaJIpaTHOE HEPABEHCTBO;

OCBauMBaTb U TIpPUMEHATb HepaBeHCTBA IpU
pelleHWH pasJMYHbIX 334a4, B TOM 4YHUCJe
NPAaKTHUKO-OPUEHTUPOBAHHBIX.

HEPABEHCTB,
CBOMCTBA]

BKJIIOYarOIIHX

YpaBHeHUs

HEPABEHCTBA.

CucreMsl

(6 4.)

YPaBHEHH.

J51

VYpaBHEHUE C IBYMsI IEPEMEHHBIMU U €O
rpadpuk. Cucrema JBYX JIMHEHHBIX
YPaBHEHUM C NIBYMS NEPEMEHHBIMU U €€
pemenne.  Pemenme — cucteM  OBYX
YPaBHEHHM, OJHO U3 KOTOPBIX JINHEWHOE, a
npyroe — BTOpou cteneHu. ['papuueckas
UHTEpIIpETalNsl CUCTEMBI YpPAaBHEHUU C

JBYMSI MIEPEMCHHBIMH. Pemnienue
TEKCTOBBIX 3a1ay anreopanvIecKum
CIoco0oM.

OCBaMBaTh W TPUMEHATH MPUEMBI PEIIEHUS CHCTEMB]
JBYX JIMHCWHBIX YPaBHCHHWH C ABYMS MEPEMEHHBIMHU U
CHCTEMBI IBYX YPaBHEHHI, B KOTOPHIX OJIHO YpaBHEHHE
HE SBJISICTCS TUHEHHBIM;
HCIIOJIb30BaTh (yHKUHOHATBHO-TpaQUUECKUe
NpPEACTABICHUST JUIsl pElIeHUsT M HUCCIEAOBaHUS]
YPaBHEHUH U CUCTEM;
aHAIM3UPOBaTh  TEKCTHI  3aJad,  pemarh  UX
anredpandecKuM Croco0oM: TEPEXOAUTh OT CIIOBECHOM
(GOpMYTUPOBKM YCIIOBUSI 3aayll K anreOpandeckon
MOJIETIM TYTEM COCTAaBJIICHHUS CUCTEMbl ypaBHEHUH;
pelaTh  COCTABJIEHHYI0  CHUCTEMY  ypaBHEHHUU;
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MHTEPHPETUPOBATH PE3YJIbTaT;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHsI MATEMATHUKU

YpaBHeHUs u
HEPAaBEHCTBA.
HepaBenctsa ¢ nByms
nepeMeHHBIMH (2 4.)

['padmyeckas uHTEpHIpETAINS HEPABEHCTB
U CHCTEM  HEpPAaBEHCTB C  JAByMA
IIEPEMEHHBIMHU.

UMETh  TpeAcTaBieHHe 00  m300pakeHWH  Ha
KOOPJIMHATHOM  IUIOCKOCTH  MHOYKECTBA  PEIICHUN
HEPABEHCTBA C JBYMSI NEPEMEHHBIMA C ITOMOIIBIO
MIPUMEPOB HA TOTOBBIX PUCYHKAaX.

YucioBwle

MOCJIEI0BATEIBHOCTH.
(20 4.)

[ToHATHE YKMCIIOBOW MOCIEAO0BATEILHOCTH.
3agaHue  MOCIENOBATEIbHOCTU

peKyppeHTHOH (HopMyIIOoit 51

dopMyIoil n-rousena. Apudpmernyeckas u
reoMeTpuyecKas Mporpeccuu. (HopMyIibl
n-ro YJeHa apu(pmMeTnyecKon 151
TEOMETPUYECKONW  IPOTPECCHM, CYMMBI
nepBbIX h 4wieHoB. M300paxeHue 4ieHoOB
apupMETUYECKOH U  TEOMETPUUECKOM
MPOTPECCU TOYKAMH Ha KOOPIAMHATHOU

IJIOCKOCTH. JIuHENHDBIH u
AKCIIOHEHIIMAJIBHBIA ~ POCT. Cr1oXHbBIE
MIPOLICHTBHI.

OCBauBAaTb W IIPUMCHATbL HWHIACKCHBLIC 0603Ha‘{€HH$I,
CTPOUTH PCUCBLIC BBICKA3LIBAHUA C HCIIOJIb30BAHUCM

TEPMHUHOJIOTHH, CBSI3aHHOM c MOHSATHEM
MOCJIE0BATEIbHOCTH;
aHAJIN3UPOBATh bopmyy n-ro 4jeHa

MOCJIEI0BATEILHOCTH WU PEKYPPEHTHYIO (OPMYITy U
BBIYHCIISITh YWIEHBI MOCIEI0BATEILHOCTEM, 3a/IaHHBIX
3TUMU (HOpMyJIaMu;

YCTaHABJIMBAaTh 3aKOHOMEPHOCTb B  IOCTPOEHUU
IOCJIEAOBATEIBHOCTH, €CIM  BBIIIMCAaHbl  IIE€PBBIE
HECKOJIBKO €€ YJICHOB;

pacno3HaBaTh apuOMETHUUECKYI0 U T€OMETPUUECKYIO
MIPOTPECCHU MPHU PA3HBIX CIIOCO0AX 3aaHUs;

pemarh 3a7a4d C HUCIOJb30BaHHEeM (opMys n-ro
yieHa  apu(PMETUYECKOH U TEOMETPUYECKOU
IIPOTPECCU, CYMMBI IIEPBBIX N YIECHOB;

M300pakaTh YJICHBI MMOCIIEI0BATEILHOCTH TOYKAMH Ha
KOOPJIMHATHOM TUIOCKOCTHU (OTPaHUYEHHO);
paccMaTpuBaTh MPUMEPHI MPOLECCOB U SBICHUU W3
pE€abHON KU3HU, WUIIOCTPUPYIOIIUE U3MEHECHHUE B
apu(METUYECKOM TPOTrpeccur, B TIeOMETPUUYECKON
IIPOrPECCUH;
pelars  3aJ1ayy,

CBJ3aHHBIC C YU CIOBBIMU
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IIOCJIENOBATENBHOCTAMHA, B TOM 4YHUCJIE 3aJa4d M3
pEAIBHOM KU3HU,

pelIaTh 3a/1a4d Ha CJIOKHBIEC MPOLIEHTHI, B TOM YKCIIE
3a/lauil W3 peajbHOM MPaKTUKU (C HUCMOJIb30BAaHUEM

KaJIbKYJISITOPA);

3HAKOMHUTBHCS C UICTOPHEH Pa3BUTHUSI MATEMATHUKH.
[ToBTOpeHume, Yucna u BeIYHCICHUS (3aIIUCh, CPaBHEHHE, OTIepUpOBATH HOHSATHUSIMHU: MHOX€ECTBO,
o0o01ienue, JICUCTBUSL C JNEHCTBUTEIBHBIMH YHCIAMHU, MIOJIMHOKECTBO, OTIEpaIy HaJl MHOKECTBAMU;
cUCTeMaTHU3alUsl YUCIIOBAs MpsiMast; MPOLIEHTHI, OTHOILIEHUS, UCIIOJIb30BATh rpaguyeckoe IpEeCTaBICHNE

3HaHuil. (12 4.)

NPOTIOPITUH; OKPYIJICHHE, MPHUOIMKEeHNUE,
OIICHKA, pEIIEHHWE TEKCTOBBIX  3ajad
apu(pMETUIECKUM CIIOCOOOM).

MHOKECTB JIJISI OMMCAHUSl PEAbHBIX MPOILIECCOB H
SIBJICHUM, MPU PEIISHUM 3aJay U3 JAPYTUX y4IeOHBIX
MIPEIMETOB;

aKTyaJIU3UpPOBaTh TEPMHUHOJIOTUI0O W  OCHOBHBIC
NEUCTBUS, CBSI3aHHBIE C YHUCJIaMU: HATypajJbHOE
YUCJI0, TPOCTOE€ M COCTABHOE 4YHCIa, JETUMOCTh
HaTypaJIbHBIX YKCEJ, MPU3HAKUA JACIUMOCTH, IEJI0e
YUCJI0, MOJIYJIb YKMCJIa, OOBIKHOBEHHAS U JIECSITUUHAS
IpoOU, CTaHIAPTHBIA BUJIl YHUCla, apuPMETUUECKUI
KBaJIPaTHBIN KOPEHb;

BBITIOJIHATH JEUCTBUSI, CPABHUBATH U YHOPSIAOUYUBATH
YyClla, NPEACTaBIATh YHCIA Ha KOOPJAUHATHOM
IIPSIMOM, OKPYTJISITh YUCIIA,

BBIMOJIHATh NPUKUAKY U OILIEHKY pe3yJibTaTta
BBIUMCJICHU;

pemarb  TEKCTOBBIE  3aJadud  apu(PMETHUCCKUM
CIIocodomMm;

pemiath  MpakTUYECKUE  3ajadyd,  CoJeprKariue
MPOIICHTHI, TOJIM, YACTH, BEIPAXKAIOIINE 3aBUCUMOCTH:
CKOPOCTh—BPEMSI—PACCTOsIHUE, IIeHA —KOJUYECTBO
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— CTOMMOCTh, O00BEM pabOTBI — BpeMs —
IPOU3BOAUTENHLHOCTD TPY/A;

pa3buparth  peanbHbIE  KU3HEHHBIE  CHUTYallHH,
(GopMyIMpOBaTh UX Ha SI3BIKE MATEMATUKH, HAXOTUTh
pelieHrue, TpPHUMEHssT MaTeMaTHYeCKUd —ammapar,
HUHTEPIIPETUPOBATH PE3YJIbTAT.

Anrebpandeckue
(mpeoOpazoBanue

BBIpAKCHUA
aHFe6pqueCKHX

BBIpEl)KCHHI?I, AOITYyCTUMBIC 3Ha‘l€HI/IH).

ONIEPUPOBATH  TOHSTUAMHU: CTEINEHb C  LEJIBIM
nokaszarejieM, apuMETHIECKUN KBaJpaTHBIA KOPEHb,
MHOT'OYJIeH, ajaredpandeckas 1po0b, TOKIECTBO;
BBITIOJIHATH OCHOBHBIE JICUCTBUS: BBINIOJIHATH PACYETHI
1o dbopmyiam, peoOpa3oBLIBATH 1ieJIbIe,
JTpOOHO-paIlMOHATIBHBIE BBIPAKCHUS U BBIPAKCHUS C
KOPHSIMH, PEan30BbIBaTh PA3JIOKCHUE MHOTOWICHA
Ha MHOXHMTEIHW, B TOM YHCJIE C HCIOJIb30BAHHEM
dbopMyJl pa3HOCTH KBaJAPATOB M KBajpaTra CyMMbI U
pa3HOCTH;

HAXOJUTh JOMYCTUMBIC 3HAYCHUS MEPEMEHHBIX JJIsI
JPOOHO-paIMOHATBLHBIX BRIPAKEHHM, KOPHEH.

YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI
(MeToAbl pelleHHs, peuieHue 3aaad Ipu
MIOMOIIM YPABHEHUI U CUCTEM YPaBHEHUN)

OIEpUPOBATh TOHITHSIMH: YpaBHCHHE, KOPCHb
ypaBHCHHUS,  CTENEHb  ypaBHCHHWSA,  JUHEHHOE
HEPaBEHCTBO, KBAJIpaTHOE HEPaBEHCTBO, CHCTEMa
ypaBHCHUH, CHUCTEeMa HEPABEHCTB, PABHOCHIIHHBIC
npeoOpa3oBaHus;

aKTyaJIM3MPOBaTh OCHOBHBIC METOJBI  PEIICHUS
ypaBHEHHUI, HEPABEHCTB U X CHUCTEM;

peliath  TEKCTOBBIC  3aJadyM  ajnreOpamdecKuM
CIIOCOOOM.

OyHKIUU (moctpoenue, CBOMCTBa

U3YYEHHBIX  (DYHKIIMIA;

rpaduueckoe

omnepupoBaTh  MOHATHSAMHU:  (QyHKUUA, Tpadukx
byHKINH, HYJIH byHKUIMH, IPOMEKYTKH
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pelIeHre YpaBHEHUN U UX CHCTEM).

3HAKOIMOCTOSIHCTBA,  MPOMEXYTKH  BO3pACTaHUA,
yObIBaHUs, HAWOOJbIIEE W HAUMEHbIIEE 3HAUYCHUS
dyHKIMY;

aHaM3UpPOBaTh, CPABHUBATh, OMHCHLIBATH CBOMCTBA
(GYHKIHI, CTPOUTH UX TpaduKH;

OTIEPUPOBATH MOHATHUSIMU: npsmast
POTMOPIIMOHAIBEHOCTD, oOpaTHas
POINOPIIMOHAILHOCTD, JTUHEHHas byHKUIH,

KBajipaTuyHas QyHKIMsI, mapadosia, Tunepooa;
UCIOJIb30BaTh TpaduKu JUIsl ONPENETICHUSI CBOWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, NIl PEHICHUS 3a/1ad U3
JIPYTUX YYEOHBIX MPEIMETOB U peaibHOM KU3HU;
MOJICIUPOBaTh C TMOMOIIBIO TpaduKOB peabHbIC
IIPOIIECCHI U SIBJICHUS;

BEIpOKAaTh  (opMylTaMH  3aBUCUMOCTH  MEXKIY
BEJTMIMHAMH.
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IIPUMEPHAA PABOYAA IIPOTPAMMA IIO YYEBHOMY KYPCY
«'EOMETPUA»

Copepxanue yueOHoro kypca «I'eomerpusi»

7 kJ1acc

Hauanbnsle nonarus reomerpun. Touka, npsimMast, OTPE30K, JIyd. YT0J. BUabl yIios.
Beptukaneaele u  cMmexHble  yribl.  buccektpuca yrma.  IlapamnensHocTh M
NEPHEHANKYIIPHOCTh MPSIMBIX.

OCHOBHBIE TTOCTPOEHUSI C MOMOILBIO HUPKYJIS W JIMHEWKHU. TpeyroabHUK. BricoTa,
MeauaHa, OMCCEKTpHCca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYTroIbHUKHA. HepaBEeHCTBO TpeyrojbHUKA.

CBoiicTBa M TpU3HAKK PABHOOENPEHHOro TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M NpHU3HAKA NapAIIENbHBIX NpsAMbIX. CyMMa YIVIOB TpPEyroJIbHHKA.
BHewHue yrisl TpeyronbHUKa.

[IpsmoyronbHblid  TpeyroJbHUK.  CBOWCTBO ~ MeOuaHbl  NPSMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEACHHOW K TuUIIOTeHYy3€. IIpu3Haku paBeHCTBA NPSAMOYIOJbHBIX
TPEYTOJNLHUKOB. [IpAMOYTOJIBHBIN TpeyroabHuK ¢ yriom 30°,

HepaBeHncTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJI€ U OOJIbLIEH CTOPOHE TPEYTOJIbHUKA.

OKpYy»XHOCTb U KpYT, XOpAa U IUaMeTp, UX CBOMCTBA.

8 kinacc

[TeprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTo TOUEK. buccekTpuca yria u cepeAuHHbIN MEPIICHIUKYIISIP K
OTpPE3KYy KaK Fr€OMETPUUYECKUE MECTA TOYEK.

JlomaHasi, MHOTOYTOJIbHUK. YeTbIpEXyronbHUKH. [lapaienorpaMm, ero npu3Haku u
cBoiicTBa. YacTHble ciydad THapajljieiorpaMMoB (MPSIMOYTOJILHUK, poMO, KBaapar), UX
MpU3HakKu U cBoicTBa. Tparmenus, paBHOOOKas Tpamerusi, €€ CBOWCTBa U TMPU3HAKHU.
[IpsimoyroJibHast Tpaneuus.

Merton yaBoenus meauansl. LleHTpanbHas cumMeTpus.

Teopema ®aneca um TeopeMa O NPONOPIMOHAIBHBIX OTpe3kax. LleHTp macc
TPEYTOJbHUKA.

CpoiicTBa miomaaed reomerpuueckux Guryp. DopMynbl a8 IUIOLIAAH
TpEyroJibHHUKA, apajienorpamma, pomMoa u tpaneund. OTHOUIEHUE TIIOMAAEH MOA00HBIX
duryp.

Brruucnenue miomnaaei TpeyroJibHUKOB U MHOTOYTOJILHUKOB Ha KJIETUYAaTOM Oymare.

Teopema ITudaropa. [lpumenenne Teopems! [Iudaropa npu penieHun NPpakKTHIECKUX
3ajad.

IIpeoOpazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

[Togobue TtpeyronpHUKOB, Kodhdummuent momodus. [lpusHaku  momoOUs
TpeyrobHUKOB CpenHsis JIMHUS TpeyrojbHuka. lIpuMmeHeHue momoOus mpu pelieHuu
MPAKTUYECKUX 3a/1a4.



9 k1ace

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yTila IPsIMOYTOJIBHOTIO TPEYroJbHUKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. Tpuronomerpuueckue Qpynkuun yriaos B30°,45° u60°,

B3anMHOe pacronoxeHue OKpYKHOCTHM M mpsMoin. KacarenpHas M cexymas K
OKpYKHOCTH. OKpYy»XHOCTb, BIIMCaHHAas B yroJjl. BrucanHas W omnucaHHas OKPY>KHOCTHU
TPEYTOJIbHUKA.

BrnimcanHbIe ¥ IEHTpaIbHBIE YIJIBI, YTOJ MEKy KACaTEIIbHON U XOPAOU. YTIIBI MEXKITY
XOpJaMy M CEKyIIMMH. BIHcaHHbIE W ONUCAaHHBIE YETBIPEXYTOJILHUKU. B3aumHoe
pacmnoyio)KeHHe ABYX OKpyxkHocTel. Kacanue okpykHocTei. OOmue KacaTenbHbIC K TBYM
OKPY>KHOCTSIM.

TeopemMa 0 NMpPOU3BENEHUHM OTPE3KOB XOpZ, TEOPEMBI O NPOU3BENCHHHM OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIyJsib) BEKTOpA, COHANPABIECHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlUN HAJl
BekTOopaMu. CpenHsst TMHUSA Tpanenuu. Pa3znokeHne BEKTopa IO ABYM HEKOJUIMHEAPHBIM
BeKTOpaM. KoopamHaTel BEKTOpA.

JlekapTOBbl KOOPAWHATHI Ha IUIOCKOCTU. YPAaBHEHMS MPSMOM M OKPYKHOCTH B
KOOpDAMHATAX, IIEPECEUCHUE OKPYKHOCTEH MW NpsAMBIX. MeTon KOOpAMHAT W €ro
IPUMEHEHUE.

10 xinace

Cunyc, xocunyc, TanreHc yrioB or 0 go 180°.OcHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Perienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

CkansipHO€ IPOU3BEICHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXO0XKICHMS IJIUH U YTJIOB.

[IpaBunibHBIE MHOTOYTOJIBHUKH. JlTMHA OKpYyKHOCTU. ['pagycHas u paaraHHas mepa
yIJIa, BBIYMCICHUE JUIMH AYT OKpyKHOCTeH. I1nomans kpyra, cekropa, cerMeHra.

JIBMOKEHUsT TUIOCKOCTH ¥ BHYTPEHHHE CHUMMETpuUU Quryp (dJIeMEeHTapHbIC
npencrasienus ). [lapannensasiil nepenoc. [ToBopor.

Ilnanupyembie mnpeaMeTHbIE Pe3yJbTAaTbl OCBOCHHUS Y4eOHOro Kypca
«I'eomerpus»
7 k1acce
° Pacrno3HaBaTh W3y4yeHHbIE TE€OMETPUYECKHE (QUTYpBl, ONPENeNsATh HX
B3aMMHO€ PaCIOJIOKEHUE, N300pakaTh FeOMETPUUYECKUE (PUTYPBI; BBITIOJIHATH YEPTEXKH 110
YCJIOBHIO 33/1a4H;

L HU3MCPATH JIMHCHUHBIC U YTJIOBBIC BCIIMYIUHDI;
L pemaTs 3a/la4uv Ha BBIYUCIICHUC JJIMH OTPE3KOB U BCIIMYHH YIJIOB,
L JACJIaThb Fp}I6y}O OLCHKY JIMHEHUHBIX U YIJIOBBIX BCJIIMYMH HOPEAMCTOB B

peasibHOM KU3HHU, pa3MEPOB MPUPOAHBIX 0OBEKTOB; Pa3INYaTh pa3Mepbl ITUX OOHEKTOB IO
NOPSJIKY BEJINYUHBI,

° CTPOUTH YEPTEXKHU K FTEOMETPUUECKHUM 3a7auam;

° MOJIb30BaThCSA IPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOIb30BAThH
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUU 33]1aY;
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° MPOBOJUTH JIOTUUECKHE PACCYXKIEHUSI C MCIOJb30BAaHUEM TIE€OMETPUUYECKHUX
TEOpeM;

° MOJIb30BAThCS TPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MeEJIMaHbI, MPOBEIEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOTO TPEYroJibHHUKa, B
pelIeHNH TeOMETPUYECKUX 3a/1ay;

° OIIPENEIATh NAapAIIEIBHOCTD IPSAMBIX C IIOMOILBIO YIJI0B, KOTOPhIE 00pa3yeT
C HUMHU CeKyllas;

° pemarh 3a7a4u Ha KiieTyaToi Oymare;

° IIPOBOJUTH BBIYHUCIECHUS U HAXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAYECHHUS YTJIOB

B F€OMETPUYECKHUX 3aJa4ax C HCIOJIb30BAHHUEM CYMMBI YTJIOB TPEYTOJbLHUKOB, CBOWCTB
YTJI0B, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapalIeIbHbIX MPSMBIX CEKYIIEH;

° pemaTh NpakTUYEeCKUe 3aJ]a4l Ha HaAXOXKJICHUE YTIIOB;

° dbopMyIUpOBaTh OMNpEIETICHHs] OKPY>KHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCSl UX CBOMCTBAMHU; YMETh IPUMEHSThH 3TU CBOMCTBA MTPU PEILICHUU
3a/1ay;

° II0JIB30BATHCS IPOCTEUIIMMU T'€OMETPUYECKUMHA HEPAaBEHCTBAMM, ITOHUMATh
UX IPAKTUYECKUI CMBICIT;

° IPOBOJIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOECHUS C MOMOILIBIO LIUPKYJIS U
JIMHENKH.

8 kiace

° Onpenensats napawiedbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHHUM OT
TOYEK OAHOM MPSIMOM 10 TOYEK APYTOM MPSAMOM;

° BJIAJETh OHATHEM I€OMETPUUECKOTO MECTA TOYEK;

° YMETb ONPENENITh OUCCEKTPUCY YIVIa M CEPEAMHHBIN NEPHEHAUKYISp K
OTPE3KYy KaK FT€OMETPUUECKUE MECTA TOUEK;

° pacno3HaBaTb OCHOBHBIE BHJBlI YETBIPEXYIOJBHUKOB, WX 3JEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU NPH PELIEHUH T'€OMETPUYECKUX 3a/1a4;

° IPUMEHATh CBOWCTBA TOYKH IIEPECEYEHUS MEIWaH TPEYyroJIbHHKa (LIEHTpa
Macc) B pELLICHUH 33]1aY;

° BJIAJETh MOHSATUEM CpPEIHEH JIMHUU TPEYroJIbHUKA, MPUMEHATh €€ CBOWCTBO
IPU pEUICHUU T€OMETPUYECKUX 3aa4;

° I0JIb30BaThCA TeopeMor Dasieca U TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KAX,
NPUMEHSTH UX JJIs1 PEIICHHs] MPAKTUYECKUX 3a/1a4;

° NPUMEHSATh NPU3HAKH MOA0OUS TPEYTOJbHUKOB B PEIICHUH F€OMETPUUYECKHUX
3a/1ay;

° nosib30Batbesi TeopeMoit Iludaropa s pemieHuss TEOMETPUYECKUX U
PaKTUYECKHX 33]1a4;

° CTPOUTH MAaTEMATUYECKYIO MOJENb B IPAKTUYECKUX 33/1a4aX, CAMOCTOSITEIIBHO
JieaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI,

° BBIUUCIATH (Pa3IMYHBIMHM CIIOCOOaMM) IJIOUIAb TPEYroJbHUKA M ILUIOLIAAH
MHOTOYTOJIBHBIX (PUTYp (IOIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYJISITOPOM);

° BJIAJETh MOHATUSIMH MTPe0Opa30BaHUs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HBIX (Uryp;

° M0JIb30BATHCS CBOMCTBAMU MOI0OMS MPOU3BOIBHBIX QUTYP, YMETh BBIUUCIATh
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JUTUHBI ¥ HAXOAMTH YTJIbl Y TIOOOHBIX QUTYp;
IPUMEHSTH CBOMCTBA MOIO0US B MPAKTUYECKUX 33/1a4aX;
YMETh MPUBOJIUTH MMPUMEPHI TOJJOOHBIX (PUTYP B OKPYIKAFOIIEM MUPE;
IPUMEHSTH MTOJTyYCHHbIC YMEHHS B IIPAKTHYCCKHX 3a]1a9aX;

° NPUMEHSTH TOJTYYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEeMAaTUYCCKHE
MOJIENIA ISl 3a7ad PeajbHON JKU3HW U TPOBOJHWTH COOTBETCTBYIOIIME BBIYUCIICHUS C
IPUMEHEHHEM TT0/I00uS.

9 kJacce
° Brnanerb TOHATHUSMM CHHyCa, KOCHMHYyCa W TaHT€HCa OCTPOro yria
NPSIMOYTOJILHOTO ~ TPEYTOJBHUKA; TI0JIb30BAThCS JTHUMHU TOHATHUAMM [IJII  PEIICHUS
MPaKTHYECKUX 3aJ1a4;

° MOJIb30BAaThCS ~ OCHOBHBIM  TPUTOHOMETPUYECKUM  TOXKIECTBOM IS
HAXOKJEHUSI COOTHOIICHUN MEX]Ty TPUTOHOMETPUUYECKUMHU BEIIMUUHAMU,

° BJIQJICTh MOHSATUEM KacaTeJIbHOM K OKPY>KHOCTH, IOJIb30BATHCA TEOPEMOU O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOYKE KaCaHuUs;

° M0JIb30BAThCSL TEOPEMAMU O MPOU3BEICHUHN OTPE3KOB XOPA, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM;

° BJIQJICTh TOHSTUSAMH BIUCAHHOTO W IIEHTPAJIBHOTO YIJIa, HCIOJb30BaTh

TEOpPEMbl O BIUCAHHBIX yTIJaX, YIVIax MEXAYy XopAamMu (CEeKyIIMMH) U yIie MEexAy
KacaTeIbHOM M XOPAOU NPH PEIICHUH F'€OMETPUYECKUX 3a/1a4;

L BJIAJICTh TOHATUEM ONMCAHHOM OKOJIO TPEYTrOJIbHHKAa OKPYKHOCTH, YMETH
HaXOIUTh €€ LIEHTD;
o [OJIb30BaThCs (paKTaMU O TOM, YTO OMCCEKTPUCHI YIJIOB TpPEyroJIbHUKA

IICPCCCKarOTCA B OI[HOﬁ TOYKC, U O TOM, 4YTO CCPCAMHHBIC IICPIICHAUKYJIAPEI K CTOPOHAM
TPCYTOJIBHHUKA IICPCCCKAIOTCA B OI[HOﬁ TOYKC,

° BJIAJICTh IIOHATHEM OIIMCAHHOIO YETBIPEXYTOJbHUKA, IIPUMEHATH CBOMCTBA
OIIMCAaHHOIO YETHIPEXYTOIbHUKA IIPU PEILICHUH 3a/1a4;

° M0JIb30BAaThCS BEKTOpAaMH, MOHMMATh MX T€OMETPUYECKHN U (PU3MUecKHii
CMBICHI, IPUMEHSATh UX B PELICHUH T€OMETPUUECKHUX U (PU3NYECKUX 3a]1aY;

° BJIAJICTh MOHATUEM CPEIHEW JIMHUU TPAaIlCUHUH, IPUMEHATHh €€ CBOWCTBO IIPHU
pELIEHNH T€OMETPUYECKUX 3a1aY;

o IIPUMEHSITH MOJyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MAaTEMATHYECKHE

MOJENU ISl 3aJay peaJlbHOM U3HH M MNPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHUS C
IPUMEHEHUEM NOJI00MS U TPUTOHOMETPUYECKUX (PYHKIUH (MOJIb3YACh, TI€ HEOOXOAUMO,
KAJIbKYJIITOPOM).

10 xkaacc
([ ] 3HaTL TPUTOHOMCTPHUUYCCKHC (I)yHKHI/II/I OCTPBIX yFJ'IOB, HaxXOJIUTh C HX
IIOMOIIIBIO pa3IN4YHbIC 3JICMCHTBI HpHMOYFOJ'H:HOFO TprrOJ'IBHI/II(a («pemeHHe
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY);

° HAXOJUTh (C MOMOIIBIO KAJIBKYJSITOPA) JUIMHBI U YIJIBI JJI1 HETaOJIWYHBIX
3HAYCHUM;
° HCTIOJIb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB [JI1 HAXOXKICHUS Pa3JIMYHBIX

AJIIEMEHTOB TPEYrOJIbHUKA («PEIIeHHE TPEYTrOJbHUKOBY»), MPUMEHATh UX IPU PELIECHUU
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reOMCTPHUUYCCKHUX 3a1a4;

° NPUMEHSTh CKAJIPHOE MPOU3BEJICHUE BEKTOPOB /JI HAXOXJEHUS UIMH U
YTJIOB;

° M0JIb30BATHCSL METOJIOM KOOPJMHAT Ha IJIOCKOCTH, TPUMEHSTh €r0 B PEIICHUU
FeOMETPUYECKUX U MPAKTUYECKUX 3a/aY;

° BJIQJICTh MOHSITUSMH TPABUIBHOTO MHOTOYIOJIbBHUKA, JJIMHBI OKPYKHOCTH,

JJIMHBI IYTH OKPYKHOCTHU U paHHaHHOfI MCPHI yIiia, YMETh BbIYHUCIIATH IUIOMAAb Kpyra U
ero yacteu IIPUMCHSATH ITOJIYUYCHHBIC YMCHUS B IIPAKTUYCCKUX 3a/adax;

° HaXOAWTh OCH (WM LEHTPHI) CUMMETPUH (QUTYp, TPUMEHATH IBUKCHUS
IIJIOCKOCTHU B MPOCTEUIIINX CITy4asiX;
° IIPUMEHSATH IIOJYYEHHbIE 3HAHMS HA MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE

MOJICTH NIl 337a4 pPEeajbHON >KM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C
NPUMEHEHHEM TpPUTOHOMETpHUecKnx  (yHKuuid  (MONB3ysACh, T/A€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

CrnenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEITHHO-0CSI3aTEIBbHBIM CIIOCOOOM 00CIIeIOBAaHUSI I BOCIIPUSTHUS
[BETHBIX (WJIM KOHTPACTHBIX, UYEPHO-OEJBIX) peNbePHBIX H300paXKEHUN MPEAMETOB,
KOHTYPHBIX H300paXKeHU T€OMETPUICCKUX (GUTYD | T.II.

° YMEHUE BBITTOJIHITH IPH HOMOLIY YEPTEKHBIX HHCTPYMEHTOB F€OMETPUUECKUE
NOCTPOEHUS, TOCTPOEHHUE TpaUKOB PYHKIMHI, AUArpaMM U T.II.

° YMEHUE YUTaTh LBETHbIE (WM KOHTPACTHBIE, YEPHO-OENbIe) penbeHbIe
rpauKy 31eMEHTapHbIX PYHKIUH HA KOOPJUHATHOM INTIOCKOCTH.

° BJIAJCHUE MpPaBUJIAMHU 3alllCH MaTeMaTHYEeCKUX (POpMys M CHeUUaIbHBIX
3HAKOB.

° BJIa/ICHUE IpUEMaMU IPeoOpa30BaHusl MAaTEMAaTUUECKUX BbIPAKEHUH.
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TemaTu4yeckoe NJaHUpPoOBaHUe MO y4eOHOMY Kypcy «I'eomeTpus»
7 KJjace

(2 yaca B Heje110, BCEro 68 yacoB)

Ha3Banmue pa3zgesa
(Tembl) Kypca
(4McJ10 YacoB)

OcHoBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH oﬁyqamumxca

Hauanbhbie
reOMEeTpUYEeCcKre
cBenieHus. (14 gacos)

[Ipocreiinne reoMmeTpudeckrie 0ObEKTHI:
TOYKa, PsIMasi, OTPE30K, JIyY, YTOJl,
MHOT'OYTOJIbHUK, JIOMaHas.

PaBeHcTBO reomeTpuueckux Guryp.
CpaBHEHHE OTPE3KOB U YTJIOB.
N3MepeHne OTpe3KOB: JIMHA OTPE3Ka,
€IMHUIbI U3MEPEHHUS, U3MEPUTEIIbHBIE
WHCTPYMEHTHI.

N3mepenne yrioB: rpaycHas Mepa yria,
W3MEpPEHUE YIIIOB HA MECTHOCTH.
[TepnieHauKyASIpHBIE IPAMBIE: CMEKHBIE U
BEPTUKAJIBHBIC YIJIbI, IEPIEHINUKYISIPHBIE
IIPSIMBIE, IOCTPOEHUE MPSIMBIX YTJIOB HA
MECTHOCTH.

PaboTa ¢ nmpocTeitimmmu uepTexamu.
[IpakTrueckue 3a1aHus U 3aJ1a4H.

® (popmMyIMpoOBaTH OCHOBHBIE MOHITHS U
OIpENCICHUS;

® pacro3HaBaTh, U300paxkaTh U 0003HAYATh
U3y4EHHbIE T€OMETPUUECKHE (PUTYPBI, OIPEIEINIATh
UX B3aMMHOE PACIIOJIOKEHHE,

® BBINOJHATH YEPTEK MO YCIOBUIO 33]1aUH;

® [POBOAUTH MPOCTEHIINE MOCTPOCHHUSI C IIOMOIIBIO
JIMHEMKHU;

® U3MEpPSATH JUHEIHBIEC U YTIIOBBIE BEJIUYUHBI
F€OMETPUUYECKHUX U MPAKTUYECKUX OOBEKTOB C
MOMOILBIO U3MEPUTEIBHBIX HTHCTPYMEHTOB
(JInHelika, MaciTaOHas IMHENKa, pyJIeTKa,
TPaHCIIOPTHUP, YEPTEKHBIN YTOIBHUK);

® OIPEACISTh «Ha IJ1a3» pa3Mephl peaabHbIX
00BEKTOB, MPOBOUTH IPYOYIO OLIEHKY MX
pa3MepoB;

® peluaTh 33J1a4M Ha BBIYMCIIEHUE JUJIMH OTPE3KOB U
BEJIMYMH YIJIOB;

® pellaTh 33J1a4d Ha B3aUMHOE PacIoI0KEHHE
reOMETpUYECKUX (Uryp;

® [POBOAUTH KJIACCU(UKAIUIO YTIIOB, BEIYUCIATH
JIMHENHBIE U YTJIOBbIE BEJIMUUHBI, IPOBOAUTD
HE00XO0IMMbIE JOKa3aTeIbHbIE PACCYKJICHNUS,




® 3HAKOMHUTHCS C UCTOPUEHN PA3BUTHUSA TEOMETPUH.

TpeyroapHuku. (22
yaca)

TpeyroabHUK U €0 3JIEMEHTHI.
[loHsiTHE O pAaBHBIX TPEYTOJIbHUKAX U
MIEPBUYHBIE NPEACTABICHUS O PABHBIX
(KOHTpY3HTHBIX) PUrypax.

Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB.

[IepnenauKysp K NpsMOM.
Menuana, OuccekTpuca u BpICOTa
TPEYTrOJIbHUKA.

PaBHOOEIpEHHBIN TPEYTOIBHUK U €T0

CBOMCTBA. PABHOCTOPOHHUI TPEYTOJIbHUK.

OKpYy»KHOCTb.
[TocTpoenust LUPKYJIEM U JINHENKOU.
[Iprmepsl 3a1a4 Ha TOCTPOCHHUE.

pacro3HaBaTh Ha TOTOBBIX YEPTEkKAX
TPEYTOJILHUKH, MTapbl PaBHBIX TPEYTOJIHHHUKOB (C
yKa3aHUEM IPHU3HAKOB);

BBITIOJIHATE KPATKYIO 3aIMCh U YEPTEXK I10
YCIIOBHIO 33]1a4U;

BBIBOAMTD CJICACTBUSA (PAaBEHCTB
COOTBETCTBYIOIIMX JIIEMEHTOB) M3 PAaBEHCTB
TPEYTOJILHUKOB,

(GopMyIHPOBATH OIIPEIEICHUS: OCTPOYTOIBHOTO,
TYTNOYTOJBHOTO, MPSIMOYTOJILHOTO,
pPaBHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOJILHUKOB; OUCCEKTPHUCHI, BBICOTHI, METHAHBI
TPEYTOJIbHUKA; CEPEINHHOTO TIEPIICHANKYIISIpa
OTpe3Ka; TIepUMETpa TPEYTOIbHUKA;

U3y4aTh aJTOPUTM IMOCTPOCHUS METUAHBI,
OHMCCEKTPHCHI U BBICOTHI TPEYTOJIBHUKA;
(GopMyIHpPOBATh CBOWCTBA M MPU3HAKH
PaBHOOEIPEHHOTO TPEYTOJILHUKA;

aHAJIM3UPOBATh PUCYHKH ¥ PEIIaTh 3a/Ia4H T10
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TOTOBBIM YEepPTEkKaAM;

IPUMEHSATH U3YYEHHYIO TEPMHUHOJIOTUIO U
CUMBOJIMKY TPH 3alUCH PELICHUMN;

CTPOUTD YEPTEKU, PEIIATh 3314l C IOMOUIBIO
HAXOKIEHUS PaBHBIX TPEYTOJIbHUKOB;
pacno3HaBaTh Ha YepTe)Kax U U300paxaTh
OKPY>KHOCTb U €€ DJIIEMEHTHI;

pelaTh OCHOBHBIE 33/1a4M HA MIOCTPOEHUE: YIJIa,
PABHOIO JaHHOMY; CEPEAMHHOIO MEPIICHAUKYIISIpa
JAHHOTO OTPE3Ka; NPSIMOU, ITPOXOISIIEH Yepe3
JAHHYI0 TOUYKY W NEPIEHANKYJIIPHON TaHHON
OpsIMOM; OMCCEKTPUCHI JAHHOTO yTJa;
UCII0JIb30BaTh HU(POBBIE PECYPCHI IS
MCCJIEIOBAHUS CBOMCTB U3y4aeMbIX (QUTYD;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHH.

[TapamnenbHbie
npsimble. (14 yacoB)

Onpenenenue napamuieibHbIX MPSMBbIX.
Hakpect nexariue, COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbI (0Opa3oBaHHBIC TIPH
NepeCeUSHNHN MapaAIICITbHBIX MPSMBIX
CeKyIIeH).

[Tpr3Haky mapayIeTIbHOCTH JBYX MPSMBIX.
[TpakTryeckue crnocoObl TOCTPOCHUS
napajuIeIbHBIX TIPSMBIX.

[IsaTe1ii moctynar EBknuna.

Teopemsl 00 yriax, 00pa30BaHHBIX ABYMs
napauieIbHBIMU MPSIMBIMU U CEKYIIIEH.
VYTIBl ¢ COOTBETCTBEHHO MapauieIbHBIMUA WIIN
NepHeHIUKYJIIPHBIMUA CTOPOHAMU.
[Ipu3Hak mapayyIeTIbHOCTH MPSIMBIX Yepe3

(opMyJIIPOBATH ONpPEAEIICHUE MAPATIIEIbHBIX
IPSIMBIX, IPUBOAUTD IPAKTUYECKUE TIPUMEPHI
IapaJlIeIbHBIX MPAMBIX;

U3y4aTh CBOMCTBA yIJIOB, 00pa30BaHHBIX MpU
IIEPECECUYCHUH NTAPAIIIEIBHBIX NPAMBIX CEKYILEH;
OOBSACHSATH, UTO TAKOE CIICJCTBHE;

IIPUMEHATH IIPU JO0KA3aTEIbCTBE METOJ OT
IIPOTUBHOTO;

U3y4aTh IPUHILIUI KOHCTPYHUPOBAHUS OOPaTHBIX
YTBEPKIACHUN;

IIPOBOJMTH J0KA3aTEIIbCTBA MAPAIIICIbHOCTH ABYX
IPSIMBIX C TOMOIIBIO YTIJIOB, 00Pa30BaHHBIX MPU
IIEPECEYEHUHN ITUX MPSIMBIX TPETHEU IPSIMOWU;
AHAJIM3UPOBATh PUCYHKH U pelIaTh 3a1a4U 110
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PaBEHCTBO PAaCCTOSAHUM OT TOYEK OJTHOU
IIPSIMOU IO BTOPOU MPSMOM.

IlepBbIe MOHATHSA O T0KA3aTEIBCTBAX B
r€OMETPUH.

TOTOBBIM YEPTEKAM;

BBIITOJIHATD ITOCTPOCHUS MTApaJUIEIIbHBIX ITPSAMBIX;
IIPUMEHSTh U3YYEHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY IIPH 3aIICH PEILICHNN;

pelaTh 3a1a4M Ha J0Ka3aTeIbCTBO U BEIYMCIICHUS,
VCIIOJIb3Ysl N3y4YECHHBIE MIOHATHUS,

® 3HAKOMHUTHCS C UCTOPUEN PA3BUTHUSI TEOMETPUM.

CootHomeHust Mexky | TeopemMa o cymMMe yIJIOB TPEYTOJIbHUKA. ® BBIYUCIATH CYMMY YIJIOB TPEYTOJbHUKA;
CTOPOHAMU U yTIIaMH Breurnuii yros TpeyroiabHUKa. ® HaxOJUTh YHCJIOBbIC U OYKBEHHBIC 3HAUCHUS
TpeyrojabHukKa. (14 4.) | OCTpOyroybHbIi, IPSIMOYTOIbHBIN U YIJIOB B TEOMETPUUYECKUX 3aJ1ayax C

TyHNOYTOJbHBIN TPEYTOJIBHUKH. VICIIOJIb30BaHUEM TEOPEM O CyMME YIJIOB

Teopema 0 COOTHOIIEHUAX MEKy CTOPOHAMH TPEYTOJIbHUKA;

Y yTJIAMU TPEYTOJIbBHUKA U €€ CIICICTBUSL. ® AHAJIM3UPOBAThH TPEYTOJBHUKH C PA3HBIMU

IIpocrelimme HEpaBEHCTBA B TEOMETPHH. JTAHHBIMU, IPOBOUTH HAOJIOEHUS, AEJIaTh

HepaBeHncTBa TpeyrojbHHKA. BBIBO/IbI;

HexoTopele cBoliCTBa NPSIMOYTOIBHBIX ® (opMyIMPOBATH U JOKA3BIBATH TEOPEMBI O

TPEyTOJbHUKOB. CBOMCTBAaX NPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

[Ipr3Haku paBeHCTBa NPSIMOYTOIbHBIX ® Pacno3HaBaTh HAa TOTOBBIX YEPTEkKaX Mapbl PaBHBIX

TPEYTOJILHUKOB. IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (C yKa3aHUEM

CBOIICTBO M€IMaHbI MTPSMOYTOJIBHOTO
TPEYTrOJIbHUKA.

IPU3HAKOB);

CTPOUTD YEPTEKH, PEIIATh 3a/1a4u C TTOMOIIBIO
HAXOXKJECHUSI PABHBIX MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB,;

MPUMEHSITH CBONCTBO MEAHAHBI MTPSIMOYTOJILHOTO
TPEYTOJIbHUKA TIPH PEIICHUH 33124,
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TCOMETPHH.

IToBTOpeHue.
O06o0011eHNE 3HAHUHN 1
yMeHuil. (4 yaca)

[ToBTOpeHue u 06001IeHIE OCHOBHBIX
IIOHATUM U METOJOB Kypca reoMeTpuu 7
KJ1acca.

pemaTth 3a7a4i Ha TOBTOPEHHUE,
WUTFOCTPUPYIOIINE CBSI3U MEXTY Pa3InuHbIMU
4acTAMH Kypca.
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8 kiacc
(2 yaca B Heje110, BCero 68 yacoB)

Ha3Banmue pasaena
(Tembl) Kypca
(4mcJI0 4acoB)

OcHoOBHOE coaepxkaHue

OcHoBHbBIE BUADbI A€ATCJIBHOCTH oﬁyqaloumxca

CooTHOUIECHUSI MEXIY
CTOPOHAMU U YTJIaMU
TPEYroJIbHUKA
(oxoHuaHue). (9 yacoB)

[lepnenaukynsip 1 HakJIOHHAs. PaccTosiHue

OT TOYKH OO HpHMOﬁ.
Paccrosnue MCKAY IapaJlVICIIbHBIMU
IIPpAMBIMH.

['eomerpuyeckoe mecto Touek (I'MT).

ITocTpoeHue TpeyroiabHUKa 10 TPEM
AJIEMEHTAaM.

® pACIMO3HaBaTh U M300paXKkaTh HA PUCYHKE

NEPIEHINKYJIAP U HAKIOHHYIO, IPOBEJACHHBIE U3
TOYKHU K NPSIMOM; CPABHUBATH UX JIJINHBI,
bopMyIMpOBATH ONIPEIEIECHUSI PACCTOSHHUS OT
TOYKHU J0 NPSIMOU U PACCTOSTHUSI MEXKTY
NapajyIeIbHBIMU MPSAMBIMU, WILTIOCTPUPOBATH 3TH
MTOHSITHS,

pelIaTh 3a1a4v Ha BBIYUCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIC C COOTHOILLICHUSIMU M€Ky CTOPOHAMU U
yIJIaMU TPEYTOJIbHUKA, PACCTOSIHUEM MEKTY
NapajiyIeIbHBIMU MPSMBIMH, PACCTOSIHUE OT TOUKHU
J10 TIPSIMOM;

MOJIEJIUPOBATh YCIOBUE 3aJ1a4U C IIOMOIIIBIO
YepTekKa WIM PUCYHKA, IPOBOAAT JOIOJIHUTEIIBHBIE
IIOCTPOEHHUS B XOJ€E PELICHUS;

OTpeeNsTh OUCCEKTPUCY yTiia U CEPEIUHHBIHI
MEPIIEHAUKYJISIP K OTPE3KY KaK T€OMETPUUYECKUE
MECTa TOYEK;

pelIaTh OCHOBHBIC 33/1a4l Ha TOCTPOEHUE
TPEYTOJIbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM;
3HAKOMUTHCSI C HICTOPUEN PA3BUTHUSI TEOMETPHH.

YeTbIpexyTroJbHUKHU.
(24 gaca)

MHoroyroyibHUK. BeInmykibii
MHOT'OYTOJIbHUK. YEeThIpEXyTroJIbHUK.

U300pakaTh U Pacro3HaBaTh Ha YEPTEKAX
YETBIPEXYTOJILHUKHU PA3HBIX BUJIOB U UX DJIEMEHTHI,
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[Tapamenorpamm, ero Npu3Haku U CBOKCTBA.

YacTHble cyyau napajijieorpaMMoOB
(IpAMOYTONEHUK, POMO, KBaApaT), UX
IIPU3HAKK U CBOMCTBA. Tparenus.
PaBHOOOKas U PAMOYTOJIbHAS TPAIIELIUH.
Teopema daneca.

Y neoenue meauansl. OceBas U LEHTpalbHas
CUMMETPHH.

(dbopMyIMpOBaTh OMpEeNICHuUs: TapauIeIorpaMma,
OpsIMOYTOJIbHHUKA, poM0Oa, KBaJparTa, TparneuH,
pPaBHOOOKOI Tpameuuu, IpsiMOyTOJIbHOMN
Tpareuny;

JIOKa3bIBaTh U UCIOJIBb30BATh IPY PELICHUN 3a7a4
MIPU3HAKU U CBOMCTBA: MMapaJuiesiorpaMma,
OpsIMOYTOJIbHKKA, poM0Oa, KBaapaTa, TpaneluH,
paBHOOOKOI Tpanenuu, NpsiMOyTroabHON
Tpaneuuu;

IIPOBOJAUTH IIOCTPOEHHMS C IOMOILBIO IUPKYJIA U
JUHEWKH C UCIOJIb30BaHUE TEOpEMBI (aseca;
IPUMEHATH METOJI YABOCHUS MEANAHBI
TPEYTOJBHUKA IIPU PEIICHUH 33/]1a4;

IPUBOJUTH MPUMEPHI (PUTYp, 00JIaJAI0OIINX OCEBOM
Y LEHTPAJIbHOM CUMMETPHEH, a TAKKE MPUMEPHI
OCEBOM M LIEHTPAJIbHOM CHMMETPHUH B OKPYKAIOILIEH
00CTaHOBKE;

CTPOUTh CUMMETPUYHBIE (PUTYPBI;

UCII0JIb30BaTh HU(POBBIE PECYPCHI IS
UCCIIEJOBaHMsI CBOMCTB U3y4aeMbIX puUryp;
3HAKOMMTBCS C UCTOPUEN PA3BUTUSA T€OMETPUHU.

[Lnomane. Teopema
[Tudaropa. (13 gacon)

[Tonsarue 06 001IeH TEOPUH TIITOIIA/IH.
[Tmomaas MHOTOYTOJILHHUKA,

napajiesiorpaMmma, TpeyroiabHUKa, TPAeIuH.

OTHOILIIEHUE TUIOMIAJIEH TPEYTOIBHUKOB C

0OIIIMM OCHOBAHHEM WJIM OOIIEN BHICOTOM.
Brruncnenue miomaaen CaoxxHbIx GUryp
yepe3 pa30MeHre Ha YaCTH U IOCTPOCHUE.
[Tnomanu dburyp Ha KjaeT4arou Oymare.

e (hopMHUPOBATH NMEPBUYHBIC MPEICTABICHUSIMH 00
oO111e#t Teopuu TIoMAAN (MEpHI),
(dbopMyIMpoBaTh CBONCTBA MJIOIIAH, BHISICHATh
WX HaTJISTHBIA CMBICTT;

® BBLIBOAUTH (POPMYJIBI TUIOIIA TN
napajuiesiorpaMma, TpeyrojabHUKa, TPATeINH U3
(bopMyJIBI MJIOIIAIM TPSIMOYTOJIbHUKA (KBaapaTa);

® BBHIUUCIATH (PA3IMYHBIMU CIOCO0AMU) TIONIA/Ib
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Teopema I[Tudaropa, e€ qoxazareabCTBO U
IpUMEHEHUE.
OoOpatnas Teopema [ludaropa.

TPEyroJbHUKA U IUIOMAAH MHOTOYTOJIbHBIX
duryp;

HAXOAUTh IJIOMAAN (QUTYP, U300PAKEHHBIX HA
KJIET4aTOM Oymare, HCIOIb30BaTh pa30MeHNE HA
YaCTU U JOCTPOCHHE;

pa3dupaTh IpUMephl UCTIOTB30BAHUS
BCIIOMOTATEJIbHOW TUIOMIAH [T PEILICHHS
reOMETPUUECKUX 3a]1a4;

OIMPAsACh HA JTAHHBIE YCIIOBUS 3a/1a4H, HAXOIUTh
BO3MO>KHOCTH MPUMEHEHHSI HEOOXOIUMBIX
(dbopMyJ1 U CBOMCTB ILJIOLIAAN, IPEOOPA30BHIBATH
dbopmyIbI;

BBIYUCTISATH TUIOMIATN PA3TUIHBIX
MHOTOYTOJBHBIX (PUTYD;

J0Ka3bIBaTh TeOpeMy mudaropa, NCIOIb30BaTh €€
B IIPAKTHUYECKUX BBIYUCIICHUSAX;

MPUMEHSTD MOJTyYCHHBIC 3HAHHS U YMEHHSI IPU
peIIeHNH TPaKTUYECKUX 3a/1a4;

3HaKOMHUTHCS C ICTOPHUEH Pa3BUTHUSI TEOMETPHH.

[TonoGHBIE
TPEYTOJIBHUKH.
(18 gacoB)

[IponopurioHanbHbIE OTPE3KH.

[TogoGue TpeyrodbHUKOB, KOIPPUITUEHT
no1o0us.

[TpusHaku mo100Ms1 TPEYrOJLHUKOB.
Cpennsist TMHUS TPEYTOJIBHUKOB.

[Ipumenenue mogo0Ous Mpu PeIICHUH 3a/1a4.

TeopeMa 0 TOUKE nepecedyeHust MeuaH
TPEYTOJIbHUKA.

[IponnopuroHanbHbBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

OOBSCHSTH MOHATHE MTPOTIOPITUOHAIBHOCTH
OTPE3KOB;

HCCJIEN0BATH BOIIPOCHI O MPONOPLUOHAIBHOCTH
OTPE3KOB, Ha KOTOpbIe OMCCEKTPHUCA JEIUT
CTOPOHY TPEYTroJIbHUKA, MPUIICKAIUM CTOPOHAM
TPEYTOJIbHUKA;

bopMyIupoBaTh OIpeaesieHne MOA00HBIX
TPEYTOJbHUKOB;

HaxOJUTh MOJ00HBIE TPEYTOJIBHUKHN Ha TOTOBBIX
YepTekax C YKa3aHUEM COOTBETCTBYIOMIMX
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[IpakTHyeckue MPUIOKEHUS MO100US
TPEyTOJIbHUKOB.

MPU3HAKOB MO00MS;

pelaTth 3a7a41 Ha 0J0OHBIE TPEYTOJIBHUKH C
MOMOILBIO CAMOCTOSTEIBHOTO IOCTPOECHUS
yepTeKel U HaX0XKJIEHUsS TOJOOHBIX
TPEYTOJIbHUKOB,;

bopMyITUPOBATh U IOKA3bIBATH TEOPEMY 00
OTHOUIEHUU TUIONIA/IeH MOJOOHBIX TPEYTONIbHUKOB;
MPOBOJIUTH JOKA3ATENHCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOJ00US;

JI0Ka3bIBaTh TPH MPU3HAKA [1OA00US
TPEYTrOJbHUKOB,;

HAXOAUTh IJIOLIAJAH OT0OHBIX (UTYP;
(bopMyIUpOBaTh OMPEACIIEHUE CPEAHEN JIMHUN
TPEyroJbHUKA;

MPOBOANTH JJOKA3aTEIbCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUYKE, U
HAXOAHThH CBSI3b C IIGHTPOM MAacC, HaXOTUTh
OTHOIIIEHNE, B KOTOPOM MEIMAHBI IEISATCS
TOYKOM HX NIEPECEUEHNS;

UCCJIEIOBATh BOIIPOC O MPOMOPLHUOHAIBHBIX
OTpe3Kax MPSAMOYTOJIbHOTO TPEYToJIbHUKA, PEIIaTh
COOTBETCTBYIOIIIME 33]Ja4l HA BBIUYUCIICHUE;
paccMaTpuBaTh IPUMEHEHUE METO/A 000U B
3aJja4ax Ha MOCTPOCHHUE;

OOBSICHATh, KAaK MOKHO HCITIOJIb30BAaTh CBOIMCTBA
M0/TOOHBIX TPEYTOJIHHUKOB B M3MEPUTEITHHBIX
paboTax Ha MECTHOCTH;

peniaTh reoMeTpUYeCKUe 3a1a4u U 3aJa4d U3
peabHOM XKHU3HH C UCIIOIb30BAHUEM MOAOOHBIX

84




TPEYTOJIBHUKOB.
® 3HAKOMHUTHCS C UCTOPUEUN PA3BUTHUS T€OMETPHH.

[ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB ® periath 3a/1a4M Ha MMOBTOPEHHUE, UILTFOCTPUPYIOIITHE
00o01IeHne 1 KypcoB 7 1 8 KJ1accoB, 0000IIIeHNEe 3HAHUH. CBSI3M MY PA3IMYHBIMU YaCTSIMH Kypca,
CUCTEMAaTHU3AIIHS ® MPUMEHSTH TOJyUeHHBIC 3HAHUS TIPH PEIICHUN
3HAHUM. IPaKTUYECKUX 3a]1a4.

(4 yaca)

9 KJjacce

(2 yaca B Hej1eJ110, BCero 68 yacoB)

Ha3Banmue pasaena
(Tembl) Kypca
(UM CJ1I0 4acoB)

OcHoBHOE coaecpKxaHue

OcHoBHBIE BHU/AbI A€ATCJIBHOCTH OﬁyanOlHl/IXCSI

[TonoGHBIE
TPEYTOJIbHUKHU
(oxkoHuaHue). (6 4acoB)

Cunyc, KOCUHYC, TAHT€HC OCTPOrO yrjia
IPSIMOYTOJILHOTO TpeyroJibHiKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJIECTBO.
Tpuronomerpuueckue GpyHkuuu yriaos 307,
45° u 60°,

® (QopmynupoBaTh ONpeaeIeHUs
TPUTOHOMETPUUYECKUX (PYHKIIMI OCTPOTO yIIa,
IIPOBEPATH UX KOPPEKTHOCTD;

® BEHIBOJAUTH TPUTOHOMETPUYECKUE COOTHOLICHUS B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE;

® JCCIEN0BAaTh COOTHOLIEHUS MEXKIYy CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yTIIaMH B 45° 1
45°;30° u 60°;

® JICIO0JIb30BaTh (POPMYJIbl IPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO IS
HaX0XJIE€HUSI COOTHOLLICHUN MEXIY
TPUTOHOMETPUUYECKUMHU (PYHKIUSAMHU PA3ITAYHBIX
OCTPBIX YTJIOB;
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IIPUMEHSTH NOJIYYEHHBIE 3HAHUS U YMEHHUsI IPH
pPELIECHNN MPAKTUYECKUX 3a7a4;
3HAKOMMTBCS C HCTOPUEN PA3BUTHUSA T€OMETPUU.

Oxpy>xHOCTb. (18
YacoB)

B3anMHOE pacnosaoxeHne OKpy>KHOCTH U
npsmon. KacarenpHas u cexymas K
OKPY’KHOCTH.

BnucanHble ¥ HEHTPaAJIbHBIE YTJIbI, YTOI
MEK]ly KacaTeJIbHOM U XOPAOM.

VYTIIbl MEXKTY XOpJaMH U CEKYLTUMU.
TeopeMa 0 mpousBeeHUH OTPEZKOB XOPL,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTelIbHOM.
buccekTpuca u cepeIMHHBII NEPIIEHIUKYJISP
KAaK T€OMETPUYECKUE MECTA TOUEK.
OKpy>KHOCTb, BIINCAaHHAs B YroJl. BrincanHas
Y OIMCAHHASI OKPYKHOCTH TPEYTOJIbHUKA.

BrincanHble U ONKMCaHHbBIE YETBIPEXYTOJIBHUKHU.

® (GhopMyIUPOBATH OMPENEIICHUS: OKPY>KHOCTH,

XOpAbl, AMAMETPA U KacaTeIbHOU K OKPY>KHOCTH;
U3y4aTh UX CBOKCTBA, IPU3HAKHU, CTPOUTH
YEPTEKU;

(GopMyIUpOBAThH U I0KA3BIBATH TEOPEMBI: O
CBOWCTBE KACATENbHOM, O MPU3HAKE KACATEIBbHOU,
00 OTpe3Kax KacaTeabHOM, MPOBEACHHBIX U3 OJHOU
TOYKH;

(GopMyIMpPOBATh MOHIATHS TyTU OKPYKHOCTH U
I'palyCHOM MEphI IyTH OKPY>KHOCTH;
(opMyIIMpOBaTh ONpeeNICHUS HEHTPATBHOIO U
BIIMCAHHOI'O yTJIa;

pacrno3HaBaTh Ha 4YepTekax U U300pakaTh
LEHTPAJIbHBIE U BIUCAHHBIE YIJIbI;
(bopMyIMpPOBATH U JOKA3BIBATH TEOPEMBI O
BIIMCAHHOM YTJ€, 00 OTpe3Kax MepeceKaromnxcs
XOpA;

(bopMyIMpPOBATH U TOKA3bIBATH CIEACTBUS U3
TEOPEMbI O BHUCAHHOM YTJIE;

UCIIOJIb30BAaTh METOJI TMT JJIsl JOKA3aTeIbCTBA
TEOPEM O NIEPECEUEHNN OUCCEKTPUC YIJIOB
TPEYTOJIbHUKA U CEPEINHHBIX IEPIEHANKYISIPOB K
CTOpOHAM TPEYIOJIbHUKA;

(dopMyIIMpOBaTh OMpeEIesIEHNE OKPY>KHOCTH,
BIIMCAHHON B MHOTOYTOJIbHUK, U OKPY’KHOCTH,
ONMCAHHOW OKOJIO MHOTOYTOJIbHUKA,;
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(GopMyIMpOBAThH U I0KA3BIBATH TEOPEMBIL: 00
OKPY>KHOCTH, BHUCAHHOU B TPEYTOJIBHUK, 00
OKPY>KHOCTH, OITMCAHHOM OKOJIO TPEYTOJIbHUKA, O
CBOMCTBAX CTOPOH ONMCAHHOIO YETBIPEXYTOIbHUKA,
O CBOMCTBE YIJIOB BIINCAHHOTO YETBIPEXYTOJIBHUKA;
UCCIIEZIOBAaTh, B TOM YHUCJIE C TIOMOIIBIO IIU(PPOBBIX
pECYpCOB, BIIMCAHHBIE U ONHCAHHBIE
YETBIPEXYTOJIBHUKH, BBIBOJIUTH UX CBOMCTBA U
IIPU3HAKY,

IIPUMEHSTH NIOJIyYEHHBIE 3HAHUSA U YMEHHUs [IPU
pPELIECHNUH NTPAKTUYECKUX 3a/aY;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS T€OMETPUMU.

Bexkrtopsl. (16 yacoB)

[Tonsarue BekTopa. JlyinHa (Mo1ysIb) BEKTOpa.

PaBencTBO BekTOpOB. OTKIIaIBIBAHKE
BEKTOpa OT JaHHOW TOUKHU. CIOKEHUE U
BBIYMTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yucio. [I[pumenenne BEKTOPOB K
pemienuto 3a1a4d. CpenHsis JIMHUS TParelnu.

(bopMyIMpPOBATH ONIPENEIEHUS U UILTIOCTPUPOBATH
HNOHSTHUS BEKTOPA, €r0 JJIMHBI (MOIYJIS),
COHAIMPABJICHHBIX U MPOTUBOIIOJIO0KHO
HaNpaBJIEHHBIX BEKTOPOB, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB, HYJIEBOT'O BEKTOPA;

UCIOJIb30BaTh BEKTOPbI KaK HAIIPaBJICHHBIE
OTPE3KH, UCCIIEI0BATh FEOMETPUYECKHIA
(mepemerienre) U GU3MUECKUI (CHUI1a) CMBICIBI
BEKTOPOB;

nU300paxkaTh BEKTOPHI 3aJaHHON JUIMHBI, 3a1aHHOTO
HanpaBJieHUs], U300paKal0T COHAIIPABJICHHBIE,
IPOTUBOIIOJIOKHO HAaIIPaBJIEHHBIE, KOJJTUHEAPHBIE U
paBHBIC BEKTOPHI;

3HATh OINpPEACIICHUS CYMMBbI U pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO; UCCIIEA0BATh, B

TOM YHCJIE C TOMOULIBIO0 HU(PPOBBIX PECYPCOB,
r€OMETPUYECKUI U (PU3NYECKUI CMBICIBI ATUX
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OIepalmnii;

(GhopMyIHpPOBATh U JOKA3BIBATH C TTOMOIIIBIO
BEKTOPOB TEOPEMY O CPEIHEN JTUHUM TPATICLIHH;
pelaTh 3aa4M Ha 10Ka3aTesIbCTBO U IOCTPOCHHUE,
VICTIOJIb3YSl U3YUYEHHBIC YTBEPKACHUS U TPABUIIA;
3HAKOMUTHCS C HCTOPUEN PA3BUTHUSI TEOMETPHH.

Merton koopauHart. (22
Jaca)

Paznoxenue BEKTOpA 1o JIBYM
HEKOJIJIMHEApHbIM BekTopaMm. KoopauHaTsl
BEKTOpA.

CBs3p MeEXIy KOOpPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMHU €ro KOHIIA ¥ Havaja.
[Ipocrelimue 3aaaun B KOOpANHATAX.
VYpaBHEHHE OKPYKHOCTH U TPSIMOM.
B3anmuoe PacIONIOKEHUE IBYX
OokpyxkHocTter.  Kacanme  Okpy>KHOCTEM.
OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM.
Merton KOOpPJIMHAT npu peleHun
reOMETpUYECKUX  3amad. Mcnonb3oBaHue
METO/1a KOOPMHAT B MPAKTHYECKUX 3a/1a4ax.

pacKIafpIBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSACHATH U UJUTFOCTPUPOBATH OHATHUSA
IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT, KOOPJAUHAT
TOYKH, KOOPAUHATHBIX BEKTOPOB U KOOPAUHAT
BEKTODA;

pemaTh 3a7ja4i Ha JEHCTBUS C BEKTOPAMHU B
KOOpJIMHATAX;

BBIBOJUTH U PUMEHSTH MPU PEIICHUH 33/1a4
(opMyJIbl KOOPIMHAT CEPEANHBI OTPE3KA,
PAcCCTOSTHUSL MEXAY JBYMSI TOUKAMHU, IJTUHBI
BEKTOpA;

BBIBOJIMTH YPAaBHEHHUE MIPSIMOM U OKPY>KHOCTH;
BBIACIIATH ITOJIHBINA KBaAPAT ISl HAXO0XKICHUS
LEHTpA U paanyca OKPYKHOCTH 110 €€ ypaBHEHUIO;
pemaTh 3a7ja4 Ha Hax0KJIEHUE TOUYEK
NIEPECEUEHHUSI MPSMBIX M OKPY>KHOCTEN C TOMOILBIO
METO/1a KOOP/AMHAT;

UCII0JIb30BaTh CBOMCTBA yIiI0BOro KO3 uureHTa
OpsIMOM MU PelIeHnH 3a/1a4, AJ ONpeeseHus
PAacCIOJIOKEHUS NIPSIMOM;

UCCJIEeI0BATh, B TOM YHCJIE C TOMOUIBIO0 IU(PPOBBIX
PECYPCOB, CiIy4yaH B3aUMHOTO PacIOIO0XKEHUS IBYX
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OKPY>KHOCTEM;
® pelaTh 3a/1a4u, CBSI3aHHBIE C IOCTPOCHUEM
OKPY>KHOCTEM U KacaTeJIbHBIX K HUM;

® IIPUMEHSITh KOOPAWHATHI IPHU PELIECHUN

TCOMETPUUYCCKUX U TIPAKTHICCKUX 3a7a4, JJIsI
MOCTPOCHUST MAaTEMATHIECKUX MOJICTIEH peaTbHbIX
3a1a4 («MEeTOJ] KOOpJAUHATY);

® II0JIb30BATHCA JIA IIOCTPOCHUA U HCCHGI[OB&HI/Iﬁ

U (POBBIMU PECYypPCaAMH;
® 3HAKOMHTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPUH.

[ToBTOpEHME,
00o01IeHNe 1
CHCTEMaTH3aIus
3HaHMi. (4 Jaca)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB
KypcoB 8 1 9 kiaccoB, 00001IeHIE 3HAHU.

pemaTs 3aa4i Ha ITIOBTOPCHUC, NIIJIIOCTPUPYIOIITHNC
CBsA3HU MCIKAY PA3JIMYHBIMHA YaCTAMH KypCa,

® IIPHUMCHATH IIOJIYYCHHBIC 3HAHUA IIPH PCIICHUN
IMPAaKTHYCCKHUX 3a/da4.

10 kaacce

(2 yaca B He1eJ110, BCero 68 yacoB)

Ha3Banmue pasnena
(Tembl) Kypca
(4MCJ1I0 4acoB)

OcHoBHOE coaep:xaHune

OcHoOBHBIE BUIbI IESITEJIbHOCTH 00y4AKOIIUXCSA
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CoOoTHOIIEHUSI MEXKTY
CTOpOHAMU U yTJIaMHu
TPEYTOJIbHHKA.
CkansipHoe
IPOU3BEICHUE
BEKTOPOB. (24 yaca)

OnpeneneHne TPUroHOMETPUUECKUX
(ynxuuii yroos ot 0° mo 180°. Kocunyc u
CHUHYC IIPSAMOI0 U TyIOro yria. Teopema
kocuHycoB. (O000mEHHAsT) TeOpEMa CHHYCOB
(c panycoM OMMCAaHHOM OKPY>KHOCTH).
HaxoxaeHue JJIMH CTOPOH U BEIMYUH YTJIOB
TpeyroJibHUKOB. Dopmyiia momaau
TPEYTroJIbHUKA Yepe3 IBE CTOPOHBI U YOI
Mex 1y HUMHA. DopMmyJia mioma u
YeThIPEXYTOJIbHUKA YEPE3 €r0 JUaroHajlu U
yros Mexay HuMH. [Ipaktuaeckoe
IPUMEHEHUE I0Ka3aHHbBIX TEOPEM.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB, €TO
PUMEHEHHUE ISl HaXO0KICHUs JJIMH U YTJIOB.
Perenne 3aa4 ¢ mOMOIIBI0 BEKTOPOB.
[IpumeHeHne BEKTOPOB IS PEIICHUS 33129
KMHEMAaTUKHA U MEXaHUKH.

dbopMyIHpOBATH ONIPEACICHUS
TPUTOHOMETPHYCCKUX (PYHKIIMHA TYTIBIX U TIPSIMBIX
yTJIOB;

BBIBOJIUTH TEOPEMY KOCHHYCOB M TEOpEMY
CUHYCOB (C paJInyCOM OTIMCAHHOH OKPY>KHOCTH);
peIIaTh TPEYyTroJIbHUKY;

pelaTh MPaKTHYECKUE 3a/1a49H, CBOIAIIMECS K
HAXOXKJICHUIO PA3JINYHBIX DJIEMEHTOB
TPEYTOJIbHUKA;

UCTIOJIb30BaTh CKASIPHOE MTPOU3BEICHUE
BEKTOPOB, BRIBOJIUTH €TI0 OCHOBHBIE CBOMCTBA;
BBIUUCIISATH CYMMY, Pa3HOCTb U CKaJISIPHOC
IIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX;
INPUMEHSTH CKAJIIPHOE TIPOU3BEICHUE JIJIS
HAXO0XJICHUS JJIMH U YTJIOB;

IPUMEHSTH BEKTOPBI IS PEIICHUS 3a1a4
KHUHEMATUKH U MCXaHUKH.

3HAKOMHTBCS C UCTOPHEH Pa3BUTHsI TCOMETPHH.

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
JInuHa OKpyKHOCTH

U mIomans kpyra. (20
4acoB)

IIpaBuiIbHBIE MHOTOYTOJIBHUKY, BEIYUCIICHUE
uX 37eMeHTOB. OKPY>KHOCTb, OIIMCAHHAS OKOJIO
IPaBUIBHOTO MHOTOYTOJIbHUKA. OKPY’KHOCTBD,
BIIMCaHHAas B IIPABUJIbHBIA MHOIOYTOJIbHUK.
ITocTpoeHue mpaBUIIBHBIX MHOTOYT'OJIBHUKOB.
Hucno v JyHa OKpYKHOCTH. JlinHa
OKPY>KHOCTH U 1yTH OKpYykHOCTH. [lmomans
KpyTa U €ro 3J1eMEHTOB (CEeKTOpa U CETMEHTA).
Boruucnenue miomaei Gpuryp, BKIFOYAIOMINX
AJIEMEHTHI KpyTa.

(opMyIIMpOBaTh ONpeesieHne MPaBUIbHBIX
MHOTOYTOJIbHUKOB, HAXOJUTh UX JIEMEHTHI;
NI0JI30BATHCS NOHATUEM JJIMHBI OKPYKHOCTH,
BBEJIEHHBIM C TIOMOILBIO ITPABHIIBHBIX
MHOTOYTOJIbHUKOB, ONPEAENISATh YACIO T, JNINHY
IOYTU Y PaJIMAHHYIO MEpY YIJIa;

penaTh 3a7ja41 Ha MOCTPOCHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJI€ C TOMOUIBIO
U(POBBIX PECYPCOB;

OnpeaeNsaTh oAb Kpyra;

BBIBOJAUTH ()OpMYJIbI (B TPayCHOM U paJIuaHHON
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Mepe) AJI JJIMH YT, IUI0Oaiel CEKTOPOB U
CErMEHTOB;

BBIYHCIIATH IUIOIIAIN (PUTYP, BKIFOUAOIINX
3JIEMEHTBI OKPYKHOCTH (Kpyra);

HAXOJUTh IUIOLIAAN B 33aJja4axX peabHOU KU3HH;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHH.

I[BI/I}KGHHH IIJIOCKOCTH.

[IonsiTHe O ABMXKCHHMH ITJIOCKOCTH.

pasz0OupaTh NpUMEPHI, WITIOCTPUPYIOIINE TOHSATHUS

(8 gacos) [TapannenbHbIi NEPEHOC, TIOBOPOT U JIBH)KECHUS, IEHTPOB U OCEN CUMMETPHH;
cumMeTpusi. OCH ¥ LEHTPbl CUMMETPHH. (opMyJIMpOBaTh ONPEEIICHUS TAPATIIETBHOTO
[Ipocreiimme npuMEHEHUS ABUKEHUIN B IIEPEHOCA, TOBOPOTA U OCEBOM CUMMETPUU;
pelIeHny 3a1a4. BBIBOJIMTH UX CBOMCTBA, HAXOUThH HEIOIBHKHBIC
TOYKH;
HaXOJIWTh UEHTPBI U OCH CUMMETPUI IPOCTENIINX
duryp;
IPUMEHSTH NapaJlJIENbHbIA IEPEHOC U CUMMETPHIO
P pEUICHUU T€OMETPUUECKUX 3a1a4 (pa3ouparhb
IPUMEDPBHI);
UCIIOJIB30BATh IS IOCTPOEHUS U UCCIIEA0BAHMM
11 poBHIC PECYPCHI.
IloBTOpEHue, [ToBTOpEHHE OCHOBHBIX NMOHATUH U METOJOB ONepUpOBaTh NOHATUAMU: (PUTrypa, TOUKa, psmas,
00o001IeHue, KypcoB 7—9 kiaccoB, 0000meHue u yT0JI, MHOTOYTOJIbHUK, PABHOOEAPEHHBIN U
CHCTEeMaTHU3aLMs cucremMarn3auuss  3HaHui.  IIpocreiimme PaBHOCTOPOHHHUM TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN
3HAHMM. reoMeTpuyeckue ¢GUryppl M HX CBOMWCTBA. TPEYTroJIbHUK, MEMaHa, OMCCEKTPUCA U BbICOTA
(16 gacoB) WN3mepeHne  reoMEeTpUYECKUMX  BEJIUYMH. TPEYroJIbHUKA, MapajuiesorpaMm, pomo,
TpeyroabHuKH. [TapannensHbie u IPsIMOYTOJIbHUK, KBAJIpaT, Tpaneuus;

MEePIEHAUKYJISIpHBIE TIpAMbIe. OKPYXKHOCTh U
Kpyr. ['eomeTpruueckue mocTtpoeHus. YIibl B
OKPY>KHOCTH. BrincaHHble U ONUCAHHBIC
OKPYKHOCTH MHOTOYIroJIbHUKOB. llpsimas u

OKPY>KHOCTb, KacaTebHasi; paBEHCTBO U Mojo0ue
¢buryp, TpeyroJbHUKOB; MApaUIeTbHOCTh U
NEPHEHAUKYJIAPHOCTh MPSIMBIX, YTOJI MEXKIY
IPSIMBIMH, CHMMETPHSI OTHOCUTEJIBHO TOUKH U
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OKPYX HOCTb. YUeThIpEXYTOJIbHUKH.
Brnincanueie 151 ONMCAHHBIE
yeThIpexyroibHuKu. Teopema I[ludaropa u
HaJyajia TpPUTOHOMETpHH. Pemenne oO0mmMx

TPEYTOJIbHUKOB. [IpaBunbHbIC
MHOT'OYTOJIbHUKH. [IpeoOpazoBanus
IIJIOCKOCTH. JIBM>KEHMS. [TomoOue.
CummeTpusi. IInomans. Briuucnenue

mwiomane. Ilnomanu nomaoOHBIX  duryp.
JlekapToBBl KOOpJIMHATHI HAa IUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

OpsIMOii; IJTMHA, pACCTOSIHUE, BETMYMHA YIJIa,
IUIOIIAb, IEPUMETP;

UCIIOJIb30BaTh (POPMYJIbL: IEPUMETPA U TUIOMAAN
MHOTOYTOJIbHUKOB, JJINHBI OKPYKHOCTH H
IUIOINAAM Kpyra, 00bEMa MPsIMOYTOJIBHOTO
napauleIenunena;

OIIEpUPOBATh NOHATUSAMU: MIPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, BEKTOP; UCIOIb30BaTh 3TU
HNOHATHSA JJIs IPEACTABICHUS TAHHBIX U PELICHUS
3aJ1a4, B TOM YHUCJIE U3 JPYTUX YUYEOHBIX
IIPEIMETOB;

penaTh 3a7ja4y Ha IOBTOPEHUE OCHOBHBIX
MOHSATHN, WIUTIOCTPALIMIO CBSI3EU MEXKIY
Pa3IMYHBIMU YaCTAMH Kypca;

BBIOMpPATh METO JIJIsl PEIICHUS 3a4a4H;

pelarh 3aa41 U3 MOBCETHEBHOM KU3HH.
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IHNPUMEPHASA PABOYASA IIPOTPAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTHUKA»

Conep:xanue yue0HOro kypca «BeposiTHOCTb U CTATHCTHKA)

8 kinace

[IpencraBneHue JaHHBIX B BUJE TAONHUIL, TUarpaMM, rpaduKoB. 3anoJHEHHE TaOIuII,
YTEHUE W TOCTPOSHUE auarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHe
rpauKOB peabHBIX TpoleccoB. M3preuenne wHGOpMANWKM W3 JUarpaMM W TaOJIHII,
UCITOJIb30BAaHUE U UHTEPIIPETAlUs JaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTrnueckoe, MeauaHa, pa3Max,
HanOoJIblIIee M HAMMEHbIlIee 3HaUeHHUs] Habopa YMCIOBBIX JAaHHBIX. [IpuMepsl ciydaiiHON
U3MEHYHUBOCTH.

Crny4daifHbIi SKCIIEPUMEHT (OIBIT) U Cy4yaiiHOe coObITHE. BeposaTHOCTh U YacToTa.
Posib ManoBEpOSTHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Yucio pédep U cymmapHas CTEIECHb
BepmnH. IlpeacraBnenue o cBa3Hoctn Trpada. Lenu u nukiel. Ilytu B rpadax. O6xoxn
rpada (ditnepoB myTh). [IpencraBienne 00  opueHTHpoBaHHOM  Tpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

9 kiacc

[IpencraBinenue JaHHBIX B BHJE TaOMuUl], auarpamm, rpagukoB. MHOXeECTBO,
3JIEMEHT MHOXECTBa, MOAMHOXkecTBO. Omepanuu HaJ MHOXECTBaMHU: OObEIWHEHHE,
nepecedyeHue, nomnojgHeHue. CBolicTBa onepanuii HaJl MHOKECTBAMU: IIEPEMECTUTENBHOE,
coueTaTesIbHOE, paclpeleiuTeNbHoe, BKIOYeHUs. Vcnonbs3oBanue rpaduyeckoro
IIPEICTABIICHNUS] MHOKECTB ISl ONMCAHUSI PEAJIBHBIX MPOLECCOB U SIBICHUM, IPU PELICHUN
3a7ad4.

N3mepenne pacceuBaHus JaHHBIX. Jlucmepcus M CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOneMeHTapHble COOBITHS ciydailHoro ombiTa. Ciy4aitHeie coObITHs. BeposTHOCTH
coObITUI. ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CTydaliHbII BHIOOD.
CBsi3b MEX]ly MaJOBEPOSTHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITUSIMU B MPUPO/IE,
00111eCTBE U HAYyKE.

JlepeBo. CBoMCTBa JEPEBHEB: E€IMHCTBEHHOCTHb ITyTH, CYLIECTBOBAHWE BUCSYECH
BEPILMHBI, CBSI3b MEX]Ty YMCIIOM BEpILUH U unciaoM pédep. [IpaBuno ymHoxeHus. Pemenue
3amad ¢ mnomoinelo Tpados. IlporuBomonoxkHbie coObiTHs. Jumarpamma Diinepa.
O60benunenne u rnepecedeHne coObiTHil. HecoBmecTHble coObITHSA. DoOpMyra CIIOKEHUS
BEPOSITHOCTEN. Y CIIOBHAsI BEpOSTHOCTH. [IpaBuinio ymHoxkenus. HeszaBucumbie coOOBITHS.
IIpencraBienue DKCIIEPUMEHTAa B BHJIE JAepeBa. PemeHue 3a1ay Ha HaxO0XICHUE
BEPOSATHOCTEN C MOMOIIBIO IEpPEBa CIIy4YallHOTO 3KCIIEPUMEHTA, IuarpaMm Juiepa.

10 xnace
[IpencraBienre AaHHBIX B BHJE TaOJIMIl, JAUarpaMm, rpaduKoB, UHTEPIPETALUS
JTaHHBIX. UTeHHe U MOCTpOeHUEe TaOuIl, AUarpaMm, rpauKoB MO peaabHbIM JaHHBIM.
ITepebop BapuanTtoB. [lepectanoBku u dakTopuan. CoyeTaHus U YUCIO COYCTaHUM.
Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCTOIb30BaHUEM KOMOUHATOPUKH.



I"'eomeTrpuueckas BepossTHOCTh. CirydailHbli BBIOOp TOUKH U3 (PUTyphl HA IIIOCKOCTH,
U3 OTPE3KAa U U3 TYTU OKPYKHOCTH.

Ucneitanue. Yenex m Heyaada. Cepus ucnblTaHuM A0 nepBoro ycmnexa. Cepus
ucnbiTanuil bepuymu. BepostHoctu coObITHii B cepun UctibiTanui bepHysum.

Cry4aiiHasi BeIMYMHA U pacpeeIeHUE BEpOSTHOCTEN. MaTeMaTHYecKoe 0OKUAAHUE
u jaucnepcus. [Ipumepsl MareMaTH4ecKOro OXUAAHUSA KaK TEOPETUYECKOIO CpPEIHEro
3HAYECHUS BEIMYMHBL. MaTeMaTndecKkoe OXUIAAHWE M JUCIEPCHs CIYyYalHOW BEIWYUHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum.

[Tonstue o 3akoHe OosblIUX yncen. M3mepenne BEpoSITHOCTEN ¢ IOMOIIBIO YaCTOT.
Posib 1 3HaueHME 3aKO0HA OOJBIINX YKUCEN B IPUPOJE U OOLIECTBE.

Ilnanupyemble mnpeaAMeTHbIE Pe3yJbTATbl OCBOCHHUSI Y4eOHOro Kypca

«BeposATHOCTDb M CTATHCTHKA»
8 kuacc

° yuTaTh HMHGPOPMAIMIO, TMPEJCTABICHHYI0 B TaOJuIax, Ha JuUarpammax;
MPEACTABIATh JAHHBIC B BU/IEC TAOJIHI], CTPOUTH AUArpaMMbl (CTOJIOUKOBEIE (CTOIOYATHIC) U
KpPYT'OBBI€) 10 MaCCUBaM 3HAYCHUI;

° OMHUCHIBATH M  WHTEPIPETUPOBATH  pEaJbHBIE  YHUCJIOBBIE  JIaHHBIE,
IpeICTaBIICHHbIE B TA0JIMIIaxX, HA IUarpaMmmax, rpaukax;

° WCIIOJIB30BaTh ISl ONHUCAHUSl JAHHBIX CTATUCTUYECKUE XapPaKTECPUCTUKHU:
cpenHee apudmMeTruuecKoe, MeruaHa, HanboIbIlIee U HAUMEHbIIIEe 3HAUCHUs, pa3Max;

° UMETh MPEJICTABICHUE O CIy4yallHOM W3MEHYMBOCTM Ha MpUMEpax IIeH,
bu3MUeCKUX BEJIUYMH, AaHTPONOMETPUYECKUX JIaHHBIX; HWMEThb TPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

9 k1ace

° U3BJICKaTh M TpeoOpa3oBbIBaTh MHGOPMAIIMIO, TMPEJACTABICHHYI0 B BHJIE
Ta0aul, auarpamMm, rpauKoB; MPEACTaBIATh JaHHbIE B BHJAE TaOJMI], JuUarpamm,
rpauKoB;

o ONMCHIBATh JAHHBIE C TNOMOIIBIO CTATHCTUYECKHUX IIOKA3aTENC: CPEIHUX
3HAYEHUN U Mep paccernBaHus (pa3max, JUCIIEPCHS U CTAaHJAPTHOE OTKIOHEHHE);

o HaXOJUTh YaCTOThI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITUM, B TOM YHUCIIE 110
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUI;

° HAXOJIUTh BEPOSITHOCTU CIyYaWHBIX COOBITUN B OMBITAX, 3HAS BEPOSITHOCTH

QJICMCHTAPHBIX COGBITHﬁ, B TOM quCJc B OIIbITaX C PABHOBO3MOXHBIMH
9JICMCHTAPHbBIMU CO6I>ITI/I${MI/I;

° UCIIOJIb30BaTh TpadUuecKre MOJEIH: JIEPEBO CIYYalHOrO0 SKCIEPUMEHTA,
JyarpamMMsbl Dilliepa, YuCcIoBas psmasi;
° ONEPHUPOBATH MOHATUSIMU: MHOKECTBO, TOJAMHOXKECTBO; BBITIOIHATH ONEPALITU

HaJ MHOXXECTBaMH: OObEIMHEHHUE, NepeceyeHue, JONOJHEHUE; MEPEUUCIISITh IIEMEHTHI
MHOYECTB; IPUMEHATH CBOMCTBA MHOKECTB;

° UCIT0JIb30BaTh rpauuecKoe NpeCTaBICHUE MHOXKECTB U CBSI3EH MEXKIy HUMU
JUTSL OITUCAHUS POIIECCOB U SIBJICHU, B TOM YKCIIE MPY PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX
IIPEAMETOB U KYpPCOB.
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10 kiace
° U3BJIEKATh U MIPE0OPa30BbIBATH HHPOPMAIIHIO, TPEICTABICHHYIO B Pa3TUYHbBIX
UCTOYHHUKAX B BUJE TaOIUI, AUarpaMm, rpa(uKoB; IPEACTaBISITh JaHHbIC B BUJE TaOIuII,
auarpamm, rpaukos;

° pemarh 3aJadyd  OpraHW30BaHHBIM TIEpPeOOPOM BapHAHTOB, a TakKkKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB;

° UCIIOJB30BaTh OMUCATEIbHBIC XapaKTePUCTUKU JUIsI MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPETHUE 3HAYEHUS U MEPbl PACCEUBAHUS;

° HAXOJIUTh YaCTOThl 3HAYEHUN M YACTOTHI COOBITHSA, B TOM YHCIIE MOJIb3YSCh
pe3yJbTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHU;

° HAXOJIUTh BEPOSITHOCTU CIy4YalHBIX COOBITUN B M3YUYEHHBIX OINbBITAX, B TOM

YHCJIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX UCTIBITAHUN
710 TIEPBOTO yCIexa, B cepusix ucnbitTanuii bepuymu;

° UMETh IMPEACTABICHHE O CIy4YallHOM BEIMYMHE M O pacipeneieHUun
BEPOSITHOCTEW;
° UMETh TPEACTABICHUE O 3aKOHE OONBIIMX YHCEI KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CITy9allHON M3MEHUYHUBOCTH M O POJIH 3aKOHA OOJIBIIINX YHUCEIT B TIPUPOJIC
1 OOILIECTBE.

CrnenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEIHLHO-0CI3aTEIHHBIM CITIOCOOOM 00CIICIOBAHUS M BOCIIPUSATHS
[BETHBIX (WJIM KOHTPACTHBIX, UYEPHO-OEJBIX) peNbePHBIX H300paXKEHUN MPEAMETOB,
KOHTYPHBIX H300paKeHUN T€OMETPUIECKUX PUTYp U T.II.

° YMEHHE BBITTOJIHATH IPU OMOILN Y€PTEKHBIX UHCTPYMEHTOB T€OMETPUUECKUE
MOCTPOEHUS, TOCTpOeHUE TpadUKOB (PYHKIIUHN, AUArpaMM U T.II.

° YyMEHUE YUTaTh IBETHbIC (WM KOHTPACTHBIE, YEPHO-Oenbie) penbedHbIe
rpauKy dIeMEHTapHbIX PYHKIIUN HA KOOPJUHATHOM IJTIOCKOCTH.

° BJIAJICHUE TMPaBUJIAMU 3alMCH MaTeMaTHYeCKuX (GOopMysT M CHeluaIbHBIX
3HAKOB.

° BJIaJICHUE MPUEMaMH MPeoOpa30BaHUs MATEMATUUECKUX BhIPAXKEHUH.
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TemaTnyeckoe NIaHUPOBaHUE MO YUeOHOMY Kypcy «BeposiTHOCTh M CTATHCTHKA»

8 kiace

(1 yac B Hexe10, 34 yaca)

Ha3zBanue
paszaesia (Tembl)
(4MCJI0 9acoB)

OcHoBHOE coJiep:KaHue

OcHoBHBIE BUIbI 1eITEJIbHOCTH 00y4AK0IUXCSHA

IIpencraBienue
JaHHBIX. (7 4.)

[IpencraBieHne JaHHBIX B BUJE TAONIHUII, TUArpamm,
rpadgukoB. 3amoiHEHWE TaONWI, YTCHHE U
MMOCTPOCHUE JIrarpamMmm (CTOIOMKOBBIX
(ctonbuathix) M KpyroBbix). YUTeHue rpaukoB
pealbHBIX TporeccoB. M3Bieuenune uHbOpMaIuu
U3 JudarpaMM ® TaOJWI, WCIOJb30BAHUE W
UHTeprperanus JaHHbIX. [Ipakthueckas pabota
«Tabmuup». [IpakTryeckas padora «JluarpaMmmby.

® (OCBauBaTh

CIOCOOBI IIPEICTABIICHHUS
CTATUCTUYECKUX JTAHHBIX U YUCIIOBBIX MACCHBOB C
NOMOILBIO TAaOJIUII U IUArpamMM € UCIOJIb30BAHUEM
aKTyaJIbHBIX u BaKHBIX JTAHHBIX
(memorpaduueckue  OaHHBIE,  IPOU3BOJCTBO
IIPOMBIIICHHON u CEIBCKOXO3SIMICTBEHHOU
OPOAYKIMM, OOIIECTBEHHbIE W  MPUPOIHbBIC
SIBJICHUA);

U3y4yaTb METOAbl paboTbl ¢ TAaOJIMYHBIMH U
rpauyecKuMu NpPEACTaBICHUAMU JaHHBIX B XOJI€
MpaKTUYECKUX paboT (cocTaBieHUE TaOIUIl |
IOCTPOEHHUE AUArpaMM OTPaHUUEHHO).

OnucarenbHas
craTucTuka. (8 4.)

OnucarenpHas CTAaTUCTUKA: cpenHee
apupMeTnyecKkoe, MeIMaHa, pa3mMax, HauboJbIIee U
HavMeEHbIlIee 3HaYEHUs1 Habopa YMCIOBBIX JaHHBIX.
[Ipumeps! ciyyaiitHOM n3MeHUYUBOCTH. [IpakTueckas]
pabota «CpeaHue 3HaUCHUS».

OCBauMBaTh IMOHATUSA: 4YHUCIOBOW Habop, Mepa
LHEHTPAJIbHOM TEHJEHUMU (Mepa LEHTpa), B TOM
quclle cpeHee apu(pMETHIECKOE, MEINAHA;
OMUCHIBATh CTATHCTHYECKHUE JAHHBIE C MOMOILBIO
CpenHero apu(MeTHYeCKOro U MeAuaHbl, pemarh
3a/ayu;

U3y4aTh CBOMCTBA CPEAHUX B XOJAE MPAKTUUECKUX
pabort

OCBaMBaTh MOHATHS: HauOOJbIIEe U HAUMEHbIIEE
3HAYEHHUsI YUCIIOBOIO MacCUBa, pa3Max;

paboTaTh ¢ HE3HAKOMBIMH CJIOBAMU M TEPMHUHAMH,
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[oJIy4aTb  JOTNOJHUTEIbHBIE  CBEIEHUA 00
OKpY>KarollleM MUDE;

WHTEPIIPETUPOBATH IIOJYYEHHBIE B XOJ€ PELICHUs
3a/1a4d JaHHBIE;

IPUMEHATH NOJYYEHHBIE 3HAHUS Ul ONMUCAHUS U
aHayIn3a 0OBEKTOB U SIBJICHUN OKPYKAIOLIEr0 MUPA;
pemate 3ajayd Ha BBIOOp crocoba omMcaHus
JAHHBIX B COOTBETCTBHM C NPUPOJON NAHHBIX U

OCIsIMHA UCCIICAOBAHUA.

Ciyuaiinas
W3MEHYHMBOCTh. (6

q.)

CnyyaiiHas u3MeHUMBOCThH (mpuMepnl). YacrtoTa
3HAYEHW B MAacCHUBE [JaHHBIX. [pynnupoBka.
I'uctorpammsl. [IpakTnueckas padota «Ciayyaiinas
M3MEHYHUBOCTHY.

OCBAaMBATh MOHATHS: YaCTOTa 3HAYEHU B MaCCHBE
JIAHHBIX, TPYNIIUPOBKA TAHHBIX, THCTOTPAMMa;
YUTaTh W AHAIM3UPOBaTh  TUCTOTPAMMBI,
noAOUpaTh MOAXOISAIIMNA IIar TPYNIUPOBKU JIS
MPECTABICHUS JAHHBIX;

OCBaMBAaTh BOCHPUSITHE rpaduyecKoro
IPEICTABICHUS]  Pa3HbIX  BUJAOB  CIy4YalHOHU
W3MEHUYHUBOCTHU B X0JI€ MPAKTUYECKON PabOTHI.

Beenenue B
teoputo rpados. (4
9.)

CiyyailiHbIil 3KCIIEpUMEHT (OMBIT) W Clly4ailHOE
cooesiTue. BepostHocTh ®W  yactrora. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX
coObITUI B mpupoae U B oOmiectBe. MoHeTa u
uUrpajibHasg KOCTb B TEOPUU  BEPOSTHOCTEM.
[Ipaktruueckas padota «HacToTa BbIIaJACHUS OPIIaY.

OCBamBaTh MOHSTHS: Trpad, BepiirnHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTb BEPIIMHBI), LIEMb U
ITUKIT;

OCBaMBaTh MOHATH: MyTh B rpade, diIepoB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad;

pelIaTh 3a1a4u Ha MMOMCK CyMMBI CTETICHEH BEpIIHH
rpada, Ha mouck 06xoaa rpada, Ha MOUCK IMyTel B
OpUEHTHUPOBAHHBIX Tpadax;

OocBaWBaTh CMOCOOBI TIPEACTABJICHUS 3amad H3
Kypca anreOpbl, TeOMETPUH, TEOPHH BEPOSITHOCTEMH,
JIPYTUX TPEIMETOB C MOMOIIbI0 rpadoB (KapThl,
CXEMbI, JJIEKTPUYECKUE MLENHU, (YHKIHMOHATIbHbBIE
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COOTBETCTBHSI) Ha IMPUMEpax IO TOTOBBIM
PUCYHKaM.
BeposiTHOCTB u ['pad, Bepmmna, pedpo. Crenenp BepinHbl. Yucio OCBauMBaTh IMOHATHUSA:  CIOy4YalHBId  ONBIT |
4yacToTa cliydaiHoro|pédep W cymMMapHas  CTEleHb  BEpIIHH. cityyaitHoe coObITHE, MaJIOBEPOSTHOE u

coObITHS. (4 4.)

[IpencraBnenne o cBsi3HOCTH rpada. Llenmu u
mukibel. [Iytu B rpadax. O6xox rpada (dinepon
nyth). llpeacraBienue 00 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoubto rpagos.

MPAKTUYECKU JJOCTOBEPHOE COOBITUE;

U3y4yaTh 3HAYUMOCTh MaJIOBEPOSITHBIX COOBITHH B
npupojie W OOLIECTBE Ha BAXHBIX MPUMEPAX
(aBapuu, HECYaCTHbIE cilyyau, 3aIuTa
nepcoHanbHOM nH(MOpPMaLKK, epeiada JaHHbIX);
u3y4yaTb pOJib KJIACCHUYECKHMX BEPOSTHOCTHBIX
Mojieiell (MOHETa, UrpalibHasi KOCTb) B TEOPUHU
BEPOSTHOCTEN;

HAOJIIOIaTh U U3Y4YaTh YACTOTY COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAX B XOJI€ MPAKTUYECKOM pabOTHI.

O06o00menue,
KOHTPOJIb. (5 4.)

[IpencraBnenue JTAHHBIX. OnucarenbHas
CTaTUCTHKA. BeposTHOCTH CITy4aifHOTO COOBITHSI.

IIOBTOPATH M3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM;

pelmarh 3aJ1a4d Ha MPEIACTABICHHE W OINHUCAHUE
JAHHBIX C IOMOIIBIO U3YYECHHBIX XapPAKTEPUCTHK;
00CY)KJIaThb ~ IPUMEPBl  CIyYalHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M MPAKTUYECKH JTOCTOBEPHBIX
CIIy4alHBbIX COOBITUH, UX POJIU B IPUPOAE U KU3HU
YEJI0BEKA.

9 kJjacce

(1 yac B Heaeu10, 34 yaca)
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HaszBanue

pasaeJia
(TembI) OcHOBHOe coepxkanmne OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4aI0IIUXCH
(umciio
4acoB)

[ToBTOpEHUE [IpeacraBneHre JaHHBIX B BHJIE TaOJHIL, MOBTOPSATH U3YUYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUIA;

Kypca 8 knacca. (4

9.)

IuarpaMm, rpadukos.

penaTh 3a/1a4y Ha MPEICTABICHUE U ONMCAHKUE JaHHBIX
C TIOMOIIBIO U3YYEHHBIX XapaAKTEPUCTHK;

pelmarb 3aJadyd Ha MPEACTABICHUE TIPYIITUPOBAHHBIX
JAQHHBIX U OIMCAaHUE CI1y4alHOW U3MEHUYUBOCTH;
pelmarh 3aJa4yd Ha OIpPEIEICHUE YacTOThl CIy4YalHBIX
COOBITHH, PUBOJUTH MPUMEPHI CIYYaHHBIX COOBITHIA,
MQJIOBEPOSATHBIX U NIPAKTHYECKH  JTOCTOBEPHBIX
CIIy4allHBIX COOBITUH, UX POJH B NPHUPOAE M KU3HU
YEJIOBEKA.

OmnucarenpHas N3mepenne paccenBanus AJaHHBIX. J(ucmepcus OCBamMBaTh TIOHATHS: JHCIEPCUS MW  CTaHIAPTHOE
CTaTUCTHKA. U CTaHJApTHOE  OTKJIOHEHHUE  YHCIOBBIX OTKJIOHEHHE, HWCIIOJIb30BaTh ATHU XAPAKTEPUCTUKH IS
PacceuBanue HabopoB. Jluarpamma paccenBaHusl. OTHMCAHUS PacCCEUBAHUS JaHHBIX;
JTaHHBIX. (4 4.) BBIJIBUTATh THUMOTE3bl 00 OTCYTCTBUM WJIM HAJIUYUH
CBSI3U TI0 TMarpaMMaM pacCeuBaHUS;
paccMaTpuBaTh TMPUMEPHl JUArpaMM pacCceuBaHUS,
MOCTPOEHHBIX MO UMEIOITUMCS JaHHBIM.
MmuoxectBa. (4 4.) | MHOXeCTBO, AIEMEHT MHOKECTBA, OCBaWBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MTOIMHOYKECTBO. Omneparuu HaJ TIOIMHOECTBO;
MHOXKECTBaMHU: OO0OBEIWHEHUE, TIEPECCUCHHUE, BBITIOJTHATH oTiepanuu HaJl MHO>KECTBAMHU:
nornonnenne. CBoicTBa  omepamuii  HaJ o0ObeIMHEHNE, TIepeceUeHre, T0TOTHEHHE,
MHOKECTBAMHU: MIePEMECTUTENHHOEC, HCTIONb30BaTh CBOICTBA: IEPEMECTUTENBHOE,
coueTaTebHOE, pacrpeienuTeabHoE, coueTaTebHOe, pacipeeTuTeIbHOE, BKITIOUCHHUS;

BKIIOUeHHs. Mcmonb3oBaHue TpaduyecKoro

UCIIOJIb30BaTh TpaUUEeCcKOe MPEICTABICHHE MHOXKECTB
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MPEJICTABJICHUSI MHOXECTB [UJI1 ONUCAHUS
pEabHBIX TMPOLECCOB W  SIBJICHUW, IIpU

[P OINMCAHUM PEANBbHBIX MPOLECCOB U SBJICHUH, IIPU
pelIeHnu 3aJad U3 JPYyrux Yy4eOHbIX HIPEIMETOB U

pELICHHUH 3a4a4. KYPCOB.
BeposiTHOCTB DneMeHTapHble COOBITUS CIIyYailHOTO OIBITA. OCBaMBaTh  IMOHATHUSA:  JJIEMEHTapHOE  COOBITHE,
CIIy4aitHOTO Crnydaiinbie coObITHSI. BeposiTHOCTH COOBITUH. cityyaiiHoe coObITHE KaK COBOKYIHOCTb
coObITHs. (6 4.) OnbIThI C PAaBHOBO3MOKHBIMU 0JIaroNpUATCTBYIOIIMX  3JEMEHTapHBIX  COOBITHH,
AJIeMEHTapHbIMU  COOBITUSIMU.  ClydailHbIN PABHOBO3MOYHBIE 2JIEMEHTAPHBIE COOBITHUS;

BbIOOp. CBsI3b MEXAY MaJlOBEPOATHBIMU U
MPAKTUYECKUA JIOCTOBEPHBIMU COOBITHUSIMU B
npupojie, obmecrse U Hayke. [IpakTuueckas
pabora «OmbITBI €  PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMI.

pelIaTh 33ja4l Ha BBIUMCICHUE BEPOSITHOCTEN COOBITUI
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUN CITy4yaltHOTO
OIIBITA;

penaTh 3a7ja4 Ha BBIYMCICHUE BEPOATHOCTEN COOBITUI
B ONbITaX C PABHOBO3MOXHBIMH 3JEMEHTapPHBIMU
COOBITUSIMHU, B TOM YHUCJIE C IOMOIIBIO KOMITBIOTEPA;
MPOBOJIUTh W U3yYaTh OIBITHI C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU ~ COOBITUSIMH  (C  HCHOJIb30BAHUEM
MOHET, UTPAbHBIX KOCTEH, APYrUX MOJENEl) B XOJe
IPAKTUYECKON pabOTBHI.

Brenenue B | epeso. CaoiicTBa JI€PEBHEB: OCBamBaTh TMOHATUSA: JIepeBO Kak Tpad Oe3 mwuKIiIa,
Teoputo rpadoB. | €NUHCTBEHHOCTh  MYTH,  CYIIIECTBOBAHHE BUCSIYas BEpILMHA (JIUCT), BETBb JIEpEBA, MYTh B JIEPEBE,
(44.) BUCSIYEH BEPIIWHBI, CBSI3b MEXAY YHCIOM IUaMeTp IEPEBa;
BepmMH ©  uuciaoMm  pé6ep. IlpaBuiio U3y4aThb CBOWCTBA J€peBa: CYLIECTBOBAHHUE BHUCSIYEHN
YMHOXeHHUsI. PellleHne 3amad ¢ MOMOIIBIO BEpUIMHBI, E€IWHCTBEHHOCTb MYTH MEXIYy JBYMS
rpadoB. BEpIUIMHAMHU, CBSI3b MEXIY YHUCJIOM BEPIIUH U YUCIOM
p&oep;
pemaTth 3a7ayd Ha TMOUCK W TMEPEUUCIICHHE IyTed B
JepeBe, OMpENCNICHHEe 4Yuciia BeplIuH Wi pédep B
nepeBe, 00x0jJ OWMHAPHOTO JEpeBa, B TOM 4YHUCIE C
IPUMEHEHUEM TTPaBUJIa YMHOKEHUSI.
Cnyyaiinbie [TpotuBomnonoKHBIE CcOObITHS. Jlmarpamma OCBavWBaTh MOHSTHUS: B3aUMHO MPOTHUBOINOJIOKHBIC
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coObITHs. (8 1.)

Oiinepa. OObBeAMHEHHWE U IEepeceyeHue
coObITnil. HecoBmecTHbie coObITHsA. DOpMyTia
CIOXKEHUS BEPOSITHOCTEM. YcnoBHas
BEPOSITHOCTb. [IpaBuio YMHOXKEHHUS.
HezaBucumbie  coObiTusa.  IIpencraBienue
DKCIEPUMEHTA B BHJIE epeBa. Pelienne 3anau
Ha HAXOXIECHUE BEPOSITHOCTEN C IMOMOUIBIO
JIEpEBA CIIy4YalHOTO SKCIIEPUMEHTA, AUArPAMM
Diinepa.

cOOBITHS, OTepanuy HaJ COOBITUSIMU, OOBETUHEHNE U
nepeceueHre coObITUH, Auarpamma Jditiiepa (Ditnepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIC COOBITHS;
M3ydaTh TEOPEMBI O BEPOSITHOCTH OOBEAVMHEHUS IBYX
cOOBITHH ((POPMYIIBI CTIOKEHUST BEPOATHOCTEN );

pemiaTh 3aj7a4d, B TOM YHCJIE€ TEKCTOBBIC 3ajaud Ha
ompe/eeHue BEPOSITHOCTEN oObeIMHEHUS u
nepeceyeHrs COOBITHI C TTOMOIIBIO YMCIIOBOM MPSIMOM,
auarpamm Ditiepa, GopMyJibl CJI0KEHHS BEPOSATHOCTEH;
OCBauBaTh MOHSITHUSL: IPaBUIIO YMHOKEHHUSI
BEPOSITHOCTEW, YCJIOBHAasi BEPOSTHOCTh, HE3aBUCHMBIC
COOBITHS ICPEBO CIIYYaHHOTO OIIbITA;
u3yyaTb CBOMCTBa  (OmpeneseHus)
COOBITHIA;

pemiaTh 3aJaud HAa ONPEAEICHUE W UCIOJIb30BAaHUE
HE3aBHCHUMBIX COOBITHM;

pelmaTth 3ajlaud Ha MOWCK BEPOSITHOCTEW, B TOM YHUCIIE
YCIOBHBIX, C HCIIOJIb30BAaHUEM JI€peBa CIIy4ailHOro
OIIBITA.

HC3aBHUCHUMBIX

O06o00menue,
KOHTPOJIb. (4 4.)

OnucarenpHas
BeposTHocTh

IIpencraBneHue  JTaHHBIX.
CTaTUCTHKA ['padwr.
CITy4aiHOTO COOBITHSI.

MOBTOPSATH U3YUYEHHOE U BBICTpauBaTh CUCTEMY 3HAHUM;
peliaTh 3aja4d Ha NPeACTaBICHUE U ONMCAHUE JAHHBIX
C TIOMOIIIbIO U3YYEHHBIX XapaKTEPUCTHK;

pemiaTth 3a1a4M ¢ MpUMEHEeHHeM rpadoB

pemiath  3aJa4yd  Ha  HAXOXJEHHUE  BEPOSTHOCTHU
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSAM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCJIC B OMBITaX C PAaBHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUSIMU;

pemath 3a7a4d  Ha  HAXOXJEHHUE BEPOSITHOCTEH
00BbEIMHEHUSI U TIEPECEUCHUS] COOBITUH, B TOM YHCIIE
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HE3aBUCHUMBIX, C  HCIOJB30BAHHEM  T'papUISCKUX
MIPEACTABICHUI U IepeBa CIIyYailHOrO OIIbITA.

10 xkaace

(1 yac B Hexemo, 34 yaca)

HasBanue pasaesna
(TeMbl) (YHCJI0

OcHOBHOE coep:KaHue

OcHoBHBIE BU/IBI I€SITEJIbHOCTH 00y4AOIIUXCS

4acoB)
[ToBTOpEHUE [IpencraBienrie JaHHBIX B BHUJE TaOJUIl, | ® TMOBTOPATH U3YYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM;
Kypca 9 knacca. (4 | nuarpamm, rpaduKoB, HMHTEpHpETalus | ® pEIIaTh 33Ja4u Ha MPEACTABICHUE U ONKMCAaHUE JaHHBIX;
q.) naHHbIX. UTeHue W mocTpoeHue TaOnuIl, | ® peliarh 3aJadyd Ha  HAXOXKIACHUE  BEPOSITHOCTEH
auarpamMM, rpadukoB 1O  peajbHbIM OOBbEIMHEHUSI U TIEPECEUCHUs] COOBITHI, B TOM 4YHCIIE
JTAHHBIM. HE3aBUCHUMBIX, C  HCIIOJb30BaHUEM  IpadUUECKUX
MPEJICTABJICHUI U JE€PEBA CIYYAMHOTO OMbITA.
DOneMeHTbI [lepebop BapuantoB. IlepecTaHoBKM U | ® pemiaTh 3a1a4u NepeOOPOM BapUAHTOB;
KOMOWHATOPUKH. daktopuan. CoueTaHus U YUCIIO COYCTAHUI. | ® OCBaWBaTh  TOHSATUS:  KOMOMHATOPHOE  MPABHIIO
(7 4.) Tpeyronbnuk Ilackans. Pemenue 3amau c YMHOXXEHHUSI, YIOPSATOYCHHAsI TMapa, TPoilka OOBEKTOB,
UCIIOJIb30BAaHUEM KOMOMHATOPHKH. MepecTaHoBKa, (akTtopuan Yuciaa, COYETAHUE, YHUCIIO
COYEeTaHMM, TpeyroJapHUK [lackans;
® pemaTh 337Ja4d HAa NMEPEYUCIIEHUE YIOPSIOYEHHBIX Map,
TPOEK, TMEPEUYUCICHUE TMEPECTAHOBOK M COYETAHUU
3JIEMEHTOB PA3JIMYHBIX MHOXECTB;
® peliarh 33Ja4yd Ha TMPUMEHEHUE YKClia COYETaHUM B
anreope (cokpaniéHHoe ymMmHoxkeHrue, onHoM HproToHa);
® pemiaTh, TMPUMEHSS KOMOWHATOPUKY, 3aJadyd  Ha

BBIYMCIICHUE BEPOSATHOCTEM.
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I'eomerpruueckas
BEpOSATHOCTh. (3

9.)

I'eomeTpuueckast BeposiTHOCTh. CiydaiiHbIN
BBIOOP TOUKH M3 (PUTYPHI HA MJIOCKOCTH, U3
0Tpe3Ka, U3 JyTU OKPY>KHOCTH.

OCBaMBaTh MOHATHE T€OMETPUYECKON BEPOSATHOCTH;
pemarh 3a1a4 Ha HaXO0KICHUE BEPOSTHOCTEN B OIBITAX,
NPEACTAaBUMBIX KaK BbIOOpD TOYEK W3 MHOIOYTOJIbHUKA,
Kpyra, OTpe3Ka WM JYyTH OKPYKHOCTH, YHCIOBOIO
ITPOMEXKYTKA.

Hcneiranus
bepnymu. (6 4.)

UcnbiTanne. Ycnex u Heygaya. Cepus
UCIIBITAHUN 0 TIepBoro ycnexa. McnsiTanus
bepnynnu. BepostHocTH cOOBITHI B cepuu
ucnblTanud  bepuymm.  IIpaktuueckas
pabota «cnerranus bepHym.

OCBauBaTh MOHTHS: UCTIBITAHUE, DJIEMEHTAPHOE COOBITHE
B HCHObITaHUU (YyCIleX W HeyJada), cepusi UCIBITaAHHM,
HACTyIUIGHHE TEepBOro ycmexa (HeyJgauu), cepus
vcnblTaHui bepHyim;

peniaTh 3a/1a4u Ha HaXO0XJICHHE BEPOSITHOCTEH COOBITHII B
CEpUH MCIIBITAHUN JI0 MEPBOTO YCIEXa, B TOM YHUCIE C

npuMeHeHueM  (OpMyJbl  CYMMBI  T€OMETPHYECKOU
IIPOTPECCHH;
pemaTth  3aJayd  HA  HAxXOXKJACHUE  BEPOSITHOCTEN

AIIEMEHTApPHBIX COOBITHI B cepuu UcnbITaHuM bepHymu,
Ha HAaxOXKJEHUE BEPOSATHOCTH ONPEIAEIEHHOIO YHCIIA
YCIIEXOB B CEpUH UCTIBITAHUMN bepHyuy;

u3y4yaTb B XOJ€ TMpaKkTUYecKod paboThl CBOMCTBa
BEPOSITHOCTH B CEPUU UCTIBITAHUN bepHyJILIn.
Cnyyaiinas CnyyaiiHag BelMYMHA W pacCOpe/esICHHUE OCBOUTH TMIOHSATHA: CIlly4yalHas BEJIWYMHA, 3HAYCHUE

BenuyuHa. (6 4.)

BEPOSATHOCTEW. MaTremMaTu4eckoe OXHIAHWE
n aucnepcus. [Ipumepsl MaTeMaTHYECKOTO
O0XXUJAHHUSI KAK TEOPETUYECKOrO0 CPEIHETO

3HAUYCHUs  BEJIMYMHBL. ~ MaremaTnudeckoe
OXKHWJIAHUE W  JUCHEpPCUs  CIYyYauHOU
BEJIMYMHBI  «YHUCJIO YCIIEXOB B CEpUU
vcnbITaHuM bepHyum».

[lonsiTue o0 3akoHe OOJIBIIMX  YHUCEN.
W3MepeHne BEpOSTHOCTEW C  MOMOIIBIO

® (OCBauBAaTh

CJIIy4alHOM BEJIMYMHBI, PACIIPEICIICHUE BEPOSITHOCTEM;
u3yyaTb M 0OCyX JaThb NpPHUMEPHl JUCKPETHBIX U
HEIPEPBIBHBIX CITyYalHbIX BEJIMYUH (POCT, BEC YETIOBEKA,
YUCJIEHHOCTh  HACENEHUs,  Jpyrue  U3MEHYMBBIC
BEJIMYMHBI, pacCMaTpUBABIIMECS B Kypce€ CTATUCTUKH),
MOJENIbHBIX ~ CIyYalHbIX BEJIMYMH, CBSI3aHHBIX CO
Clly4ailHBIMHM omnbITaMu (OpOCaHre MOHETHI, UTpaJbHOU
KOCTH, CO CITy4ailHbIM BBIOOPOM H T. 11.);

ITOHATHA: MAaTCMATHYCCKOC OXNIaHHC
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yacTtoT. Ponp M 3HaueHue 3akoHa OONBIINX
YKCell B PUPOJIE U OOLIECTBE.

CIIy4alHOW BEJIWYMHBI KaK TEOPETHYECKOE CpeaHee
3HAQ4YECHUE, TUCTIIEPCUS CIIyYalHOW BEJIMYMHBI KaK aHAJIOT
JUCIIEPCUH YMCIOBOrO Ha0OPa;

pemiath 3a7a4d  Ha BBIYMCICHHE MAaTeMaTHYE€CKOIro
OKMIAHUS W JHUCHEPCUM JUCKPETHOM  CIIy4yalHOU
BEJINYMHBI 10 33IAHHOMY PaCIpPEIECICHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAaXOBAHUEM U JIOTEPESIMU;
3HAKOMHUTBCS C MATEMAaTUYECKUM  OXUIJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACIHpPENCNICHN, B TOM YHCIIE
pacnpeneneHus CIly4aiiHOW BEIMYHUHBI «YUCIIO YCIIEXOBY
B CEpUU UCHbITaHUN bepHyiu;

U3y4aTh YACTOTY COOBITHS B TOBTOPSIOLIUXCS CITy4aliHbIX
OMbITaX KaK CIy4yallHyIO BEJIMUUHY;

3HAKOMHUTBCS C 3aKOHOM OoJbliux uucea (B Qopme
bepHymnu): npu OONBIIOM YHCIE OMNBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH;

pemaTh 3a/1a4d Ha U3MEPEHNE BEPOATHOCTEN € TOMOLIBIO
4acToT;

00CyXKIaTh pOJIb 3aKOHA OOJIBIIMX YHUCENI B 000CHOBAaHUU
4aCTOTHOI'O METO/1a U3MEPEHUS BEPOSITHOCTEN;
o0CyX/1aTh 3aKOH OOJBIIMX 4YHCET KaK TMPOSBICHUE
CTaTUCTUYECKOM  YCTOWYHUBOCTA B  W3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBLIMX YUCEN B MPUPOJE U B
YKU3HH YEJI0BEKA.

O06o061enue,
KOHTPOJIb. (8 4.)

[IpencraBnenne nmanHbix. OmnucarenbHas
CTaTUCTUKA. BeposATHOCT  CiIy4ailHOTO
COOBITUSI.  DJEMEHThl  KOMOWHATOPHKH.
City4aiiHbple BEJIMYMHBI U PaCIIpEICIICHUS.

MOBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUU,
peliaTh 3a/1a4M Ha MPEACTABICHUE U ONIUCAHUE JaHHBIX;
pelaTh 3aja4d Ha Hax0KJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCJIE B ONbITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMH, BEPOSATHOCTEU
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OOBeUHEHUSI W TIEPECEUYCHHsS] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B ONBITAX C CEPUAMH  CIyYaWHBIX
UCOBITAHUH.
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