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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 KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEHIINX, 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 UWH(popManuy, Malod(p(eKTUBHA TOBCEAHEBHAS IMPAKTUYECKas
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 OOLIeCTBE 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 UM  CUCTEMaTU3alus,
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 MbIlieHne. Benymas posnb
NPUHAJICKAT MaTeMaTHKe U B (HOPMHUPOBAHMM aNTOPUTMUYECKON KOMIIOHEHTHI
MBIIUJICHUSI W BOCHUTAHMM YMEHHHA JEHCTBOBATh IO 3aJaHHBIM alTOPUTMAaM,
COBEpIICHCTBOBATH U3BECTHBIC U KOHCTPYHUPOBATh HOBBIE. B mpoiiecce perienns 3agau
— 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 MOAXOIAIIHEe
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
o0Opa3oBaHNHE 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.

KoppekunoHHO-pa3BuBaloNInii MOTEHIMAN yueOHOTo peameTa «MaTtemMaTukay
COCTOMT B OO0ECHEUEHHMH BO3MOXKHOCTEH ISl MPEOJOJCHHUS  CIEAYIOUINX
CHeM(PUUECKUX TPYIHOCTEN CIENBIX 00yYarOIIUXCS:

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

. OTCYTCTBHUC H€06XOILI/IMBIX CBCIIGHI/Iﬁ 00 OKpPYyXKaromem MHUPC;

° OTCYTCTBHUC COLHMAJIBHOI'O OIIbITa H, KaK CJICACTBUC, HCBO3MOKHOCTH

yCHEIIHOTrO (QOpPMUPOBAHUS psiia TOHATUN, PEIICHUS CIOKETHBIX M IPAKTHKO-
OpUEHTHUPOBAHHBIX 33]1ay;

. TPYIHOCTH BOCHpUATHS Trpaduyeckod HHPOPMALMK U BBITOJIHEHUS
TMOOBIX Tpauueckux padoT, OrpaHUYEHHbIE BO3MOKHOCTH IOCTPOCHHIA;

. 3aMeJIEHHBI TeMn pa0doThl BOOOLIE M HHU3KAsl CKOPOCThH BBIMOJHEHUS
MMCbMEHHBIX pa0OT B YaCTHOCTH;

. HU3Kasl TEXHUKA YTCHHUS.

[IpeotonieHne yKa3aHHBIX TPYJHOCTEH IOJDKHO OCYIIECTBIISITBCS HA KAXKIOM
YpOKE yUUTEJEM B MPOLIECCE CIELMATBHO OPraHM30BaHHON KOPPEKLIMOHHON padOoTHI.

eau n3yyenusi yueoHoro npeamera «Marematuka

[TpuoputeTHbIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kiaccax sBISIFOTCS:

° (GopMupoBaHHE ULEHTPAJbHBIX MAaTEeMATUYECKUX TMOHATUH (4YHUCIIO,
BEIIMYMHA, TreoMeTpuueckass (urypa, nepeMeHHas, BEpOSTHOCTb, (DyHKIHS),
00€eCreynBaOIINX MNPEEeMCTBEHHOCTh UM MEPCHEKTUBHOCTh MAaTEMaTUYECKOIrO
o0Opa3oBaHus 00yYaIOIIUXCS;



° nojBe/IeHHE 00YyUarOIIMXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU M OKPY’KAIOIIETO MUPa, TOHUMAHUE MATEMATUKH KaK YaCTH
001111 KyJIbTYpHI YEJIOBEUECTBA;

° pa3BUTUE  MHTEJUIEKTyaJbHBIX U TBOPUYECKUX  CHOCOOHOCTEH
oOyyarommxcsi, TMO3HABaTEIbHON  AKTUBHOCTHU, HCCIIEIOBATEIIbCKUX  YMEHH,
KPUTUYHOCTH MBIIUIEHUS, HHTEPECA K U3YUCHUIO MATEMATHKHY,

° dbopmupoBaHre (PYHKITMOHAIIBHOW MaTeMaTHYeCKOW TI'PaMOTHOCTH:
YMEHUsI PpACIO3HaBaTh MPOSBICHUS MAaTEMaTHYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEM B PEAIbHBIX KW3HCHHBIX CUTyalMsIX U MPU HU3YYEHUH APYTUX
y4eOHBIX  MPEIMETOB, IMPOSABICHHS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIHpoBaTh UX Ha S3bIKE MAaTEMAaTHKHU U CO3/1aBaTh MaTeMaTUYECKUE MOJICIH,
NPUMEHATh OCBOCHHBIM MaTEMaTHYECKUW anmapaT il pelieHUs MNpaKTHKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOJYYECHHBIC PE3YJIbTATHI.

Koppekunonnsie 3anauu:

. Pa3Butre ocA3aTeNnbHOr0, OCS3aTEIBHO-3PUTENIBHOIO (Y CIENbIX C
OCTATOYHBIM 3PEHHEM) U CIIYXOBOT'O BOCIIPHUSITHS.

. Pa3BuTre mpou3BOIBHOTO BHUMAHUS.

. Pa3Butre n Koppekus NaMsTu.

. Pa3Bute ©  KOppEeKUMs  JIOTMYECKOTO  MBIIUICHHS, OCHOBHBIX
MBICJIUTENbHBIX ONEPALIIA.

. IIpeoonenrie THEPTHOCTH MICUXUYECKHUX IIPOLIECCOB.

. Pa3BuTre quanorndyeckoi 1 MOHOJIOTMYECKOUW pedH.

. [Ipeononenue BepOanu3ma.

. ®OopMHPOBAHUE HABBIKOB OCSI3aTEJIBHOTO, OCS3aTEIbHO-3PUTEIBHOTO (Y
CJIETIBIX C OCTATOYHBIM 3pEHUEM) U CIIyXOBOI'O aHAJIM3A.

. OOyueHue npaBuiiaM 3allUCU MAaTEMATHYECKUX (POPMYIT U CrieIUaIbHBIX
3HAKOB pelibepHO-ToueuHOM cuctemsl JI. bpaiis.

. OOyueHue npuemam MpeoOpa3oBaHUs MATEMAaTUUYECKUX BBIPAXXCHUN Ha
OpailieBCKO MEXaHUYECKOM MeYaTHON MaIllHKE.

. Pa3BuTre HaBBIKOB OCS3aTE€IBHOIO OOCJIENOBAaHUS W  BOCHPUATHUSA
penbedHBIX N300paKEeHH, TEOMETPUUECKHUX YepTexeH, rpadukoB GyHKUUN U Ap.

. @OpMUPOBAaHUE YMEHHS BBINOJIHATH T'€OMETPUUYECKUE MOCTPOEHUS U

YepTeKU, CTPOUTh Trpaduku (PYyHKUUMNH HA KOOPAMHATHOW MIOCKOCTH C HMOMOIIBIO
CIIELMAIIBHBIX YEPTEKHBIX UHCTPYMEHTOB.

. CoBepIIICHCTBOBAaHME  CICIMAJIBHBIX ~ NPUEMOB  OOCIEAOBaHUS U
M300paKEeHHS H3y4aeMbIX O0OBEKTOB.

. @opMHUpOBaHUE, YTOUHEHUE WA KOPPEKUUS MPEACTABICHUN O
MpeIMETAX U MpoLeccax OKPYKarolleh JeUCTBUTEIILHOCTH.

. dopMHUpOBaHUE U COBEPLIEHCTBOBAHUE YMEHUS PACIO3HABATH CXOJIHBIC

npeAMCTEI, HAXOJUTh CXOOHBIC U OTIIMYHUTCIbHBLIC IIPU3HAKKW MIPEIMCTOB U HBHCHI/Iﬁ,
HCIIOJIBb3Yys COXPAaHHBIC aHAIIN3aTOPLI.

. @opMHUpPOBAaHUE U COBEPILICHCTBOBAHME YMEHHSI HAXOAUTH NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, BBIIEIATH [JIaBHOE, 000011aTh, IeJ1aTh BHIBOIBI.
. CoBeplIeHCTBOBaHME HABBIKOB BepOaIbHOW KOMMYHHUKAIUH.
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o CoBepIlIEHCTBOBAaHHE YMCHHS MPUMEHITh HeBepOalbHbIE CIOCOOBI
oO1IeHUS.

. Pa3BuTHe 1 KOppeKIHs METKON MOTOPHKHU.
. CoBeplIeHCTBOBaHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.
. @OopMHpOBaHUE PALMOHAIBHOIO TMOAXO0JAa K PEIIEHUI0 Y4YeOHBIX,

OBITOBBIX M MPO(ECCHOHANBHBIX 3a/lady, Pa3BUTHE AHAIUTUKO-TIPOrHOCTHYECKHUX
YMEHHU U HABBIKOB.

AnreOpa sBISE€TCS OJHUM H3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0OecreuynBaeT M3y4eHHe IPYruX AUCIHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIrO, TaK H
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJI TPOJI0JKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW XW3HHU. Pa3zBuTHe y 0Oy4alomMXCS HAay4YHBIX MPEACTABICHHUN O
POUCXOXKJEHUN U CYIIHOCTHU alreOpandeckux aOCTpakiui, crnocode OTpa)KeHUs
MaTeMaTUYECKOW HAayKOW SIBJICHUNW W TPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTeMaTUYECKOT0 MOJICIMPOBAHKS B HAYYHOM MMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(hopMUPOBaHNIO HAYYHOTO MUPOBO33PEHUS M KAUYECTB MBIIIJIEHUS, HEOOXOIUMBIX JJIsI
ajanTalui B COBpeMEHHOM UG poBOM ob1IecTBe. M3yueHne anreOphsl €CTECTBEHHBIM
oOpa3oMm oOecreunBaeT pa3BUTUE yMEHUsS HaOJ0AaTh, CpaBHUBAaTh, HaXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JIEMUCTBUS U BBIBOJIBI, (OPMYJIUPOBATH
yTBepkeHua. OcBoeHue Kypca aireOpbl O0ecreyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHBHBIE M HWHIYKTHUBHBIC
paccykJieHus, o00O0IeHne M KOHKpeTH3aluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeAnojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESTENPHOCTH  OOYYaIoOIIMXCSA, TIOITOMY CaMOCTOSITEJIbHOE  pEIleHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil NeITebHOCTHOTO TPUHIINIA
oOyueHwusl.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHMMAIOT COJAEP)KATEIbHO METOIWYEeCKHe JuHuU: «Yucna u
BBIUUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPaBHEHUSI U HEPABEHCTBAY;
«Dynknuny. Kaxnaas u3 aTux cojepxaTeaIbHO-METOAUYECKUX JIMHUM pa3BUBACTCS HA
MPOTSKEHUU YEThIPEX JIET U3YUCHUS Kypca, €CTECTBEHHBIM 00pa30M MEeperieTasch u
B3aMMO/JICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xo7e M3yueHus: Kypca o0ydarouuMcest
MPUXOJNUTCS JIOTUYECKU paccCyXkaaTh, HUCIOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK. B CBSI3M ¢ 9TUM 11€71eco00pa3HO BKIIIOUUTH B IIPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTHUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3JieNIbl MATEMATHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMKCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTU4YeCKOro s3bIKa. TakuMm 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEIHLHOM
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Conepxxanue JnuHUM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOWM ISt
JTajdbHEUIero M3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarommuXxcs
JIOTUYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO yYMEHUS TOJIb30BAThCs AJITOPUTMaMH, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl MMOBCEAHEBHOM
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KU3HU. PazBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAMOHAIBHBIMU U
MpPALMOHATIBHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
qyciie. 3aBepIICHHE OCBOCHUS YHCIIOBOM JIMHUM OTHECEHO K CTapIleMy 3BE€HY OOIIEro
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 3a1ady. B OCHOBHOM mIKOJIE
y4eOHBII MaTepuall IpyHNIUPYETCs] BOKPYI PAllMOHAIBHBIX BBIpAXKEHUU. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKA JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, OMMCaHMs MPOILIECCOB U SBJICHUI peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBBIKAMU JIEYKTUBHBIX paccykaeHuil. [Ipeodpa3oBaHne cMMBOJIBHBIX (DOPM BHOCHUT
CBOM creuu(puyeckuii BKJIAJ B pa3BUTHE BOOOpaXEHUS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Copepxanve (yHKIMOHAIBbHO-TpaUUYECKON JIMHUKA HALEJIEHO HA TMOJIyYCHHE
oOyJarouMMuUCs 3HaHUM 0 PYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
ONMMCAHUS M MCCIEIOBAaHUS Pa3HOOOpPAa3HBIX MPOLECCOB W SIBJIEHUW B IMPUPOJE U
oOmectBe. M3ydeHne 3Toro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCSA
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABJICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIIN3ALNH U KYJIBTYPBI.

Crnenys npenctaBieHHON pabouell mporpaMMe, HaurMHas ¢ CeAbMOro Kjiacca Ha
ypOKax T€oMEeTpUr 00yYaroHuiics YYUTCSl IPOBOAUTD J1I0KA3aTEIbHBIE PACCYKACHMUS,
CTPOUTH JIOTHYECKHE YMO3aKJIIOUEHUsS, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS U
CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXACHHUS «OT MPOTHUBHOTOM,
OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE YTBEPIKICHHUS.
OOyuaromuid, OBIAJEBUIMN HCKYCCTBOM pacCyXaarhb, OyJAeT NPUMEHSTh €ro M B
OKpY>KaroIller KU3HU.

[{enpro M3yyeHUsI TEOMETPUU SIBIISIETCA MCIIONb30BAHUE €€ KaK MHCTPYMEHTa
MPU PELIEHUN KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1ay, BCTPEUAIOIINXCS B
peanbHOM #U3HU. OKOHYMBLIMI KypC T€OMETpUM OO0yYaroluics JOJIKEH ObITh B
COCTOSTHUM ONPEJEIUTh T€OMETPUUYECKYIO PUTYPY, ONUCATh CIOBAMM JaHHBIN YePTEK
WIM PUCYHOK, HalTH IUIOIIAAb 3€MENBHOIO y4acTKa, pacCUUTaTh HEOOXOAMMYIO
JUTMHY ONITOBOJIOKOHHOTO Ka0emsi uiu TpeOyeMble pa3Mephl rapaka i aBTOMOOMIISL.
OTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTENIbHAS JIMHUS B W3YyYEHUU T€OMETPUM B
LIKOJIE.

Yuurento peKoOMeHIyeTcs MoI0MpaTh 3a7aud MPaKTHUYECKOro XapakTepa JJis
paccMaTpUBAaEMbIX TE€M, YUUTh JETEH CTPOUTh MAaTEMaTUYECKHUE MOJEIU pPEaJIbHbBIX
KU3HEHHBIX CHUTYyalluid, MPOBOJUTH BBIYUCICHUS U OLICHUBATh aJEKBAaTHOCTh
MOJIy4YeHHOT0 pe3ysbTara. KpaliHe Ba)KHO OTYEPKUBATH CBSA3U T€OMETPUH C IPYTUMU
MpeAMEeTaMi, MOTUBUPOBATh MCIIOJIb30BATh ONPEACIICHUS] T€OMETPUUECKUX PUTYDP U
MOHSITUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYUYEHHbBIX YMEHUN B (PU3KKE 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 MUPE BEPOATHOCTD U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAUMMOCTb, KaK C TOUYKHU 3PEHUS MPAKTHUYECKUX MPHIOKEHUN, TaK U HX
ponu B 00pa3oBaHWHU, HEOOXOIMMOM KaXJOMYy ueJoBeKy. Bospacraer umcio
npodeccuit, Ipu OBIAICHUU KOTOPBIMH TpeOyeTcs: Xoporias 6a30Basi MOArOTOBKA B
00JIaCTH BEPOATHOCTU W CTATUCTHKH, Takas MOJArOTOBKA Ba)XKHA ISl MPOJOJKEHUS
oOpa3oBaHMsI U [yl yCHEIHON MpodeccuoHaIbHOMN Kapbephl.

Kax11p1i1 4e0BeK MOCTOSHHO NPUHUMAET PEIIEHUs Ha OCHOBE MMEIOIIUXCS Y
HETO JaHHBIX. A JIJ1s1 0O0CHOBAHHOT'O IPUHSATHS PEILICHUS B YCIOBUAX HEOCTATKA WIN
n30bITKa HH(pOpPMaLUMU HEOOXOAMMO B TOM YHCJIE XOpouo c(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILLUICHHE.

IMeHHO 1O03TOMYy OCTpPO BCTala HEOOXOAUMOCTh CHOPMHUpPOBATH Y
oOyyarommxcsi (yHKIIMOHATBHYIO TPAMOTHOCTb, BKJIIOUAIONIYI0 B C€OSl B KaueCTBE
HEOTHEMJIEMOI COCTABIIAIONICH YMEHNE BOCHIPUHUMATh U KPUTUUECKU aHAIU3UPOBATh
MH(}OpMaUIO, TPEICTABICHHYIO B PA3JIMUYHbIX (DopMax, MOHUMATh BEPOSATHOCTHBIN
XapaKTep MHOTUX PEAIbHBIX MPOLIECCOB M 3aBUCUMOCTEN, MPOU3BOIUTH MPOCTEMNIIINE
BEPOSITHOCTHBIE PAacUYeThl. 3HAKOMCTBO C OCHOBHBIMU MPUHIIMIIAMH cOOpa, aHaIu3a u
MIPE/ACTABICHNS JAHHBIX W3 PA3MYHBIX cpep KU3HU OOIIecTBA M TOCYAapCTBa
npuoOm@aer oO0ydallmuxcss K OOIIECTBEHHBIM HHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHM3alMM mepedopa M IOJCYETa YHUCIa
BAPUAHTOB, B TOM 4YHCJIE, B IIPUKIIAJHBIX 3a/a4ax. 3HAKOMCTBO C OCHOBAMH TE€OPHUHU
rpadoB co3raeT MareMaTH4eCcKUil (yHIAaMeHT JUIs (OopMHpPOBaHUS KOMIIETEHIMI B
obnactu MHGOPMATUKH U HUQPPOBBIX TexHONOTHHA. [lomMuUMO 3TOTO, MPU M3yuEHUU
CTaTUCTUKM M BEPOATHOCTH OO0OTaIlalTcs MPEACTaBICHUS OO0YyYaroUumxcs o
COBPEMEHHOM KapTHUHE MUPa U METOaX €ro UCCIIeJOBaHUs, POPMUPYETCS TOHUMAHUE
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  BBIJAEIEHBI  CIEAYIOIINE
colepkaTesbHO MeTtoauueckue nuHuu: «llpeacraBieHue AaHHBIX U ONUCATEIbHAs
CTaTUCTHKa»; «BeposATHOCTHY»; «DJIeMEHTbl KOMOMHATOPUKWY»; «BBeneHue B Teoputo
rpadoBy.

Copnepxxanne nuaun «lIpencraBieHne JaHHBIX M ONUCATENbHAsT CTATUCTHUKA»
CIIY’KUT OCHOBOH 15 pOopMUpOBaHUS HABBIKOB PabOThI ¢ UH(POpMAIMEn: OT YTCHUS U
MHTEpIpeTaluud MHGOpMalMK, MNPEJCTABICHHON B Tal0nMIax, Ha auarpamMmmax H
rpadgukax n0 cOopa, MpEACTaBICHUS U aHalW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEAHMX M paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecsi ydarcs CUMThIBaTh W HHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Hal
(dakTopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, W OLICHMBaTh MX BIHUSHUE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U TPOLECCHI.

MHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
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 KJIACCUYECKUMU BEPOATHOCTHBIMU MOAEISIMH.

[TonsiTHE BEPOSATHOCTH BBOAMWTCS KAaK Mepa MPaBIONOA00Us CIIy4aitHOTO
coObrtusi. Ilpu wm3ydeHmm Kypca oOydaromuecs 3HAKOMSATCS C MPOCTEHIINMU
METOAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYalHBIX  JKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOSTHOCTHBIMU 33aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Oojee CIoKHBIC 3adadd. B Kypc Bxomsr
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 NIPUMEHEHUSl U1 PEIICHUs 3a]ay, a TakKE HCIIOIb30BaHUS B JIPYIHX
MaTEMaTUYECKUX KypcaX U y4eOHBIX MpeaMeTax.

Mecro yuyeOHoro npeamera «MaTtemMaTuka» 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 «MarteMatukay, B 7-9 kilaccax — KypcoB «Anreopar»
(BKJIFOYWAsi DJIEMEHThl CTAaTUCTUKU W TEOpUM BeposTHOCTe) u «['eomerpus».
Hacrosiieit mporpamMmoii BBOAUTCS CaMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposiTHOCTh
U CTaTHUCTUKA.

B 5—10 knaccax (Bapuant 2 AOOIT OOQO) yuebnsii npeamet «MaremaTuka
TPAJAUIIMOHHO U3yYaeTcCs B paMKax CIEAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Maremartuka», B 7—10 kimaccax — KypcoB «AnreOpay (BKIHOYas dJIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOocTer) u «['eomerpusi». Hacrosmeir mporpammont
BBOJIMTCSI CAMOCTOSITENIbHBIN YUEOHBIN Kypc « BEpOSITHOCTh U CTAaTUCTHKAY.

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

10



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.

Ocol0eHHoCcTH pacnpene/ieHHsl Y4e0HOI0 MaTepuaJia 1Mo rogaM o0y4eHusl.
YueOHnblii Kypc «MaTeMaTukay.

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

Oco0eHHOCTH pacnpege/ieHUs1 Y4eOHOT0 MaTepuasa mo rogamM o0y4eHus.
Y4eOHblil Kypc «Auredpay.

Pacnpenenenne nporpaMMHOro matepuana ydeOHOro 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 JIOMOJHUTEILHOM BpPEMEHHU,
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: uzyuenne 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
ypaBHeHuUs», «HepaBeHcTBay, «CreneHb ¢ LEIbIM MOKa3aTeIemM» MEepeHOCsITCs 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 HEPABEHCTBA C OJHOM IEpEeMEHHOI», «YpaBHCHHS U
HEpPaBEHCTBA C JABYMS TICPEMECHHBIMU», «ApupMeTHYeCKass W TEOMETpUUecKas
nporpeccumn» nepenocurcs B 10 knacc.

4. 10 xmacc: mpomomkeHue usydeHus matepuana 9 kmacca [TIOOIT OOO;
000011IeH1Ee U CUCTEeMaTH3alis 3HAHUM 110 Kypcy aareOpbl OCHOBHOM IIKOJIBI.

Ocol0eHHoCcTH pacnpene/ieHUsl Y4e0HOr0 MaTepuaJia 1Mo rogaM o0y4eHwusl.
YueoOubiit kypc «I'eomeTpusp».

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

1. 7 kmacc: okoHuaHne Tembl «COOTHOLICHUS MEXKIY CTOPOHAMHU M yIJIaMHU
TpeyrojibHuka» (moarema «llocTpoeHue TpeyrojbHUKA MO TPEM DJIEMEHTaM))
MEPEHOCUTCS B § KJacc.

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

3. 9 knacc: TeMa «COOTHOILIEHUSI MEXAY CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA.
CkansipHoe pou3BeICHUE BEKTOPOB» epeHocuted B 10 kiacc.

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

Oco0enHocTH pacnpeaejieHuss y4eOHOro marepuana. Y4yeOHbIH Kypc
«BeposATHOCTH M CTATHUCTUKA.

Pacnpenenenne nporpaMmMHOTO Marepuana yueOHOro kypca «BeposiTHOCTh U
cratuctuka» B AOOII OOO cootserctByer IIOOITI OOO, HO H3yuyeHHe Kypca
HauyMHaeTcs He ¢ 7, a ¢ 8 kiacca.

IJNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YUYEBHOI'O
NPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE pe3yabTaThI

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

Ilampuomuueckoe 6ocnumanue: TIPOSBICHUE HHTEpECA K NPOLLIOMY U
HACTOSIIIEMY POCCUMCKOM MaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM
POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JOCTHKCHUH B JIPYTUX HayKax W MPHUKIAIHBIX chepax.

I'pasxcoanckoe u Oyxo6HO-HpascmeeHHOe B0ChUmMAHUe. TOTOBHOCTh K
BBITIOJIHEHUIO 00513aHHOCTEN rpakJIaHWHA U pealn3alliy €ro Mnpas, Ipe/ICTaBICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUH,
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Iporeayp TpaxaaHCKOro ooOImiecTBa (BbIOOPHI, OMPOCHI U Tp.); TOTOBHOCTHh K
OOCYXICHHIO JTHYECKUX TMPOOJIeM, CBA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JNOCTUKEHUUA HAyKH, OCO3HAHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIMIIOB B
JESATEIIbHOCTU YYEHOTO.

Tpyoosoe e6ocnumaHue: YCTaHOBKAa Ha aKTUBHOE Yy4YacTHE B PEUICHUU
MPAaKTUYECKUX 3a/7ad MATeMaTUYeCKOM HamnpaBICHHOCTH, OCO3HAHHUE BaXKHOCTH
MaTeMaTUYECKOro oO0pa3oBaHUs Ha MPOTSKEHUM BCEH JKU3HMU [JIs1 yCHEUIHOM
npodecCUOHATILHON JEATEIBHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIM
BBIOOp M TIOCTPOCHHE HWHIWBHUAYaJIbHOW TPACKTOPHH OOpa30BaHUS M KW3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

dcmemuueckoe  gocnumanue:  CIIOCOOHOCTh K OMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, pEIICHUH,
pacCyKJI€HUM; YMEHUE BUJECTh MATEMaTHUUECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE.

L]ennocmu nHayyHo2o no3HaHus: OPUEHTALINS B JEATEIBHOCTA Ha COBPEMEHHYIO
CUCTEMY HAy4YHBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
YeJIoBeKa, MPUPOALI U OOINEeCTBA, MOHUMAHUE MATEeMaTUYECKOM HayKdh Kak cepbl
YEeJIOBEUYECKOU JCSATEIBbHOCTH, ATaloB €€ pa3BUTHUS U 3HAUYUMOCTH JUISl Pa3BUTHUSA
[UBWIN3ALINY; OBJIAJICHUE S3bIKOM MAaTEMAaTHUKU U MaTEMAaTHUYECKON KYyJIbTYpOH Kak
CPEACTBOM MMO3HAHUS MUPA; OBJIaJICHUE TPOCTEHIITMMU HaBBIKAMH UCCIIEIOBATEIbCKOM
EATEIILHOCTH.

Duszuueckoe  gocnumanue,  opmuposarue  Kyibmypvl — 300p08bs U
IMOYUOHAIbHO2O O]1a20N0NYYUs: TOTOBHOCTh MPUMEHSATh MaTEMaTUUECKHE 3HAHUS B
HHTEpecax CBOETO 37I0POBbs, BEJACHUE 30pOBOro oOpasa K13HHU (310pOBOE MMUTAHHUE,
cOaTaHCUPOBAHHBIN PEIKUM 3aHATUI U OT/IBIXA, pEryJisapHas u3ndeckas akTHBHOCTD ),
c(hOpMHUPOBAHHOCTh HaBbIKAa pedIIeKCHU, NMPU3HAHUE CBOETO IMpaBa Ha OMMOKY H
TAKOI0 )K€ IIpaBa JAPyroro 4ejioBeKa.

IKonocuyeckoe socnumanue. OpPUCHTAIUMS HA MPUMEHEHHWE MaTEeMaTHYECKUX
3HAHUU I8 pelieHus 3a7ad B O0JacTH COXPaHHOCTH OKpPYKalollel Cpelibl,
TJIAHUPOBAHUSI TIOCTYTKOB U OLIEHKU UX BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH
Cpelbl; OCO3HAHHME TI00AILHOTO XapakTepa IKOJOTUUECKUX MpoOJieM M MyTed X
pelieHus.

Jluunocmuoule pe3ynibmamel, obecneuugarowue a0anmayuio o0y4anue2ocs K
UBMEHSTIOUWUMCSL YCLOBUAM COYUATLHOU U NPUPOOHOU CPedbl.

° TOTOBHOCTh K JEUCTBUSIM B YCIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBO€H KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO ACATEIHHOCTb, B TOM YHCIIE
YMEHHE YUYUTBCS Y IPYTHX JIFOACH, TPHoOpeTaTh B COBMECTHOM JICSITEIIHHOCTH HOBBIC
3HAHMS, HABBIKA M KOMIIETEHIIMHU U3 ONbITa APYTHUX;

° HEOOXOIUMOCTh (OpPMHPOBAHUS HOBBIX 3HAaHWM, B TOM YHCJC
dbopMyTupOBaHUE UJIEH, TIOHSTHSI, TUTIOTE3bI 00 0OBEKTaX U SBJICHUAX, B TOM YHCIIC
paHee HE HU3BECTHBIX, OCO3HAaHHME JICPUIIMTOB COOCTBEHHBIX 3HAHUU U
KOMIETEHTHOCTEH, TIJIAaHUPOBAHUE CBOETO PA3BUTHS,

° CIIOCOOHOCTh  OCO3HaBaTh CTPECCOBYHD CHUTYAIMIO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUST U JEUCTBUS, (POPMYJHUPOBATH U OIEHWBATh PHUCKU U
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NOCJIeICTBUS, (POPMUPOBATH OIBIT.
CneunnajbHble TUMYHOCTHBIE Pe3yJabTAThI:

° CIIOCOOHOCTh K OCMBICIICHUIO U TuddepeHranuy KapTUHbl MHUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3alluy;

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

° yMeHHe (OpMHUpPOBATh JICTETHUECKHE UYBCTBA, BICUATICHHUS OT
BOCIIPHSITHS IPEAMETOB U SBJICHUN OKPY’KAIOLIETO MUPA;

° TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JdajbHeMIIel mpogecCHoHaIbHON

TPAaCKTOPHUHU B COOTBCTCTBHH C COOCTBEHHBIMH HHTCPCCaMU 1 BO3MOKHOCTAMMU.

MeTtanpeanmeTHbie pe3yJbTaThl

MertanpenMeTHble pe3yiabTaThl OCBOEHHUS MPOTPAMMbI y4eOHOTO MpeaMeTa
«MaremaTHka» XapakTEepHU3yIOTCs OBJIAJIEHUEM YHUBEPCAIBbHBIMU [MO3HABATEIbHBIMU
NEUCTBUSIMH, YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU TEeHCTBUSIMHU "
YHUBEPCAIbHBIMU PETYISTUBHBIMU JICUCTBUSIMHU.

VYHuBepcaabHble MO3HABATEJbHbIE JICUCTBUS 00ECIEUMBAIOT (DOPMUPOBAHKE
0a30BbIX KOTHUTHBHBIX MPOIECCOB OOyYarommxcsi (OCBOEHHUE METOJOB MO3HAHUS
OKPY’KAaIOIIETO MHpA; MPUMEHEHUE JOTHYECKUX, HCCIEAOBATENIbCKUX OIepaluii,
yMeHui paboTaTh ¢ HHPOPMALIHEH ).

ba3zosvie nocuueckue oeticmaus:

° BBISIBIISITD u XapaKTepru30BaTh CYIIECTBEHHBIE MIPU3HAKH
MaTeMaTUYeCKUX  OOBEKTOB, TOHSTHM, OTHOIICHHH  MEXIy  IMOHSTHUSMU;
dbopMyTupOBaTh OMNpEEICHUS TMOHSATUN; YCTAaHABIIMBATh CYIIECTBEHHBIM MpPU3HAK
KJ1accu(puKanuu, OCHOBaHUS JUIsi 0OOOIIECHUSI U CPAaBHEHUS, KPUTEPHUH MTPOBOIUMOTO
aHaJIn3a;

° BOCIIPUHUMATh, (OPMYJIMPOBATh W NPeoOpa3oBbIBATh CYKICHUS:
YTBEPAMUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIE,
° BBIABJISATh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3HM U

MpPOTUBOpEYMs B (paKTax, JAHHBIX, HAOIIOJCHMUSIX W YTBEPKIACHUSX; Mpeiararb
KPUTEPHUH JIJIS BBISIBJIEHUS 3aKOHOMEPHOCTEW U POTUBOPEUYUIL;

° JieJaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTHKHU, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3aKIFOUEHUH 110 aHAJIOTHH;
° pa3bupatrh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEpXKIEHUH (IpsMble U

OT TPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTU4ecKnX (PAKTOB, BBICTpAWBATH APTYMEHTAIIMIO, NMPHUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNS,

° BBIOMPATh CIOCOO perieHus yuyeOHOW 3amaun (CpaBHHBATh HECKOJBKO
BApUAHTOB PEIICHUS, BEIOMPATh HAaMOOJee MOAXOIAIINN ¢ YIETOM CaMOCTOSATEIHLHO
BBIJICTICHHBIX KPUTCPUCB ).

ba3zosvie uccneoosamenvckue oeiicmeaus:

° MCIIOJIB30BATh BOTIPOCKHI KaK MCCICA0BATEIILCKUI HHCTPYMEHT TIO3HAHUS;
(bopMyIupOBaTh BOIIPOCHI, bukcupyroime IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSTENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OPMHpPOBATH THIIOTE3Y,
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apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

° MPOBOAUTH MO CaMOCTOSATEIBHO COCTAaBJICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOONbIIOE HCCIAENOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKITY COOOI;

° caMOCTOATENbHO  (hopMynupoBaTh OOOOIIEHWs] W  BBIBOABI IO
pe3yabTaTaM NpOBEIEHHOTO HAOIIOACHHM S, HCCIIEOBAHUS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJOB U 000OIICHUIA;

° IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE MPOLIECCa, a TAKXKE BBIJIBUTATh
MPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c unghopmayueri:

° BBISIBJISITH HEJJOCTATOYHOCTb M H30BITOYHOCTh MH(pOpPMAalLMH, JAHHBIX,
HEOOXOUMBIX JUJIsl pEeLICHMS 3a/1a4U;

° BbIOMpaTh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(}OpMALUIO Pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS;

° BBIOMpATh (OpMy MpeacTaBieHUus HHGOPMALMK W HIUIIOCTPUPOBATH
penraemMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOU rpauKoi U uX KOMOMHALMSIMU;

° OLICHMBATh HAJE&KHOCTh MHPOpPMALMU MO KPUTEPHUSIM, NPEITIOKEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO

VYHuBepcaabHble KOMMYHHKATHBHbIE NENCTBUS 00€ecreynBaroT
c(hOPMHUPOBAHHOCTD COLIMAIBHBIX HABBIKOB OOYYAOIIUXCS.

Obwenue:

° BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBUU C

YCIOBUSIMU M LEISIMH OOILEHUS; SICHO, TOYHO, I'PAMOTHO BBIPaXKaThb CBOIO TOUKY
3pE€HUS B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUS MO XOAY PpEeIIeHUs
3aJlauyu, KOMMEHTUPOBATh MOJYUYECHHBIN pe3yJIbTaT;

° B X0Ji¢ OOCYXKIEHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoit
TEeMBbI, TPOOJIEMBI, pEIIaeMOi 3a/adyu, BHICKA3bIBaTh WCH, HAlleJICHHbIE HA TIOWCK
PEIIEHNST; COMTOCTABIISITH CBOU CYXKJIEHUS C CYKIEHUSIMHU IPYTUX YIaCTHUKOB IMAJIora,
0oOHapyKMBaTh Pa3IU4Ke U CXOJICTBO MO3UIIMIL; B KOPPEKTHOU (popMe POpMyIHPOBATH
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

° OPENCTaBIsATh  PE3yNbTaThl  PEIICHUS  3aJadyd, OKCIEPUMEHTa,
MCCIIEIOBAHMSI, MPOEKTA; CAMOCTOATEIHHO BEIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM
3aJ1a4 MMPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPUH.

COTPYJIHUYECTBO:

° NOHMUMAaTh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOW U
WHJIUBUyaIbHOW pPabOThl MpU pEIIeHUH YYEOHBIX MaTeMaTHYEeCKUX 3ajad;
NpUHUMATh 1I€JIb COBMECTHOW  JIEATENbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOUW pabOThI, pacmpenensarTh BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U PE3YIbTAT padOTHI; 00001IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

° y4acTBOBaTh B TPYyHNOBBIX (opMax padboTbl (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI M [Ip.); BBITIONHSATH CBOKO YacTb pabOThl U
KOOPJIMHUPOBATH CBOM JICUCTBUSA C IPYTUMH YJICHAMH KOMaH/Ibl; OIICHUBATh KAYECTBO
CBOETO BKJIa/Ia B OOIINI MPOIYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM yIaCTHUKAMU
B3aUMOJICUCTBUS.
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VYHuBepcanpHble peryJsiTHBHbIE JCHCTBUA OO0ECHEUnBalOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopzanuzayusi:

° CaMOCTOSTENIHO COCTABJISATH IUIaH, AITOPUTM PELIECHUs 3a7a4u (WU €ro
4acTh), BEIOUPATh CIOCO0 PEIICHHs C YYETOM UMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHIEHUHN C YUETOM
HOBOM WH(OPMAaLIMK CAMOKOHTPOJIb:

o BJIaACTb crocodoaMu CaMOITIPOBCPKH, CAMOKOHTPOJIAA IIpoHecca H
pe3yiibTaTa pCUICHUA MaTE€MaTHYECKOM 3aJa4u,
o npcaABuCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTH IIpH PCIICHHUHN

3aJ]aul, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

° OLIEHHMBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTH IOCTABICHHON €N
U YCIIOBUSIM, OOBSCHATHh MPUYHUHBI JOCTUKEHUS WIA HEAOCTUKEHHUS LEIN, HaXOIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJIbTaThl:

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

° MIPUMEHSTH OCA3aTENbHBINA U CITyXOBOM CIIOCOOBI BOCIIPUATUS MaTEpHAIIA;

° YUTaTh U MUCATh C HUCIOJIb30BAHUEM PEIbEPHO-TOUEUHON cucTeMBbI JI.
bpaiis;

° IPUMEHSTH COBPEMEHHBIE CpelcTBa KOMMYHUKALINH "
TU(DIOTEXHUUECKUE CPEJICTBA;

° OCYLIECTBJIAThH IIPOCTPAHCTBEHHYO " COLIMAJIbHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1aJJaTh MOOMIIBHOCTBIO;

° OpUMEHATh MpHEeMbl OTOOpa M CHCTEMaTH3allud MaTepuana Ha
ONPEIECICHHYIO TEMY;

° BECTH CaMOCTOSITENIbHBINA MTOUCK MH(OpMAIUH;

° peoOpa3oBbIBaTh, COXPAHATH U NIEpEIaBaTh MH(POPMALMIO, TOTYYEHHYIO
B pe3yJbTaTe YTEHUS WU ayIMPOBAHUS;

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

° aJIeKBAaTHO HCIOJIb30BAaTh JKECTbl, MHMHKY B TIPOLIECCE PpPEUYEBOTO
OOIIICHHS,

° OCYIIECTBJISITh ~ PEUYEBOM  CAMOKOHTPOJIb B  Ipolecce  y4uyeOHOH
JESATENBHOCTH U B IOBCETHEBHON KOMMYHUKALINH;

° OLICHMBATh CBOIO PE€Yb C TOYKM 3PEHHS €€ COACPIKAHUSA, SI3bIKOBOTO
oopMIIeHUS;

° IUIAHUPOBATh, KOHTPOJUPOBATh U OLEHUBATh YydeOHbIE ACUCTBUA B

COOTBETCTBHMH C MOCTABJICHHOM 3aJa4eul U YCJIOBUSMU €€ p€ajin3aliuu.

IIPUMEPHAS PABOYAS ITPOIT'PAMMA 110 YYEBHOMY KYPCY
«MATEMATHUKA»

16



Conep:xanue yue0HOro kypca «MareMaTuka
S kiace

HarypaabHble ync/ia U HYJIb.

HartypaneHoe uwncno. Psa HarypanbHbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) HMpsSIMOil.

[lo3unnoHHas cucTeMa CUMCIEeHHs. PuMmckas Hymepanus Kak M[pUMeEp
HEIMO3ULIMOHHON CUCTEMBI CUUCIEHUS. JlecaTuuHas cucTeMa CUUCIEHUS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPaJbHBIX YHUCEN C HYJIEM.
Cnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIIOKEHUU. BbruutaHue
KaK JIeficTBHE, OOpaTHOE CJIOKEHHUIO. YMHOXKEHHE HATypajbHbIX YHMCEN; CBOMCTBA
HYJIA U €UHUIBI IPU YMHOKEeHUHU. Jlenenne kak nercTBrue, 00paTHOE YMHOXKEHHUIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumH. lIpoBepka  pe3ynbTaTa
apupMeTnyeckoro neuctBus. llepemMecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI WU YMHOXKEHUS, paCOpelIeIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKECHHS.

Hcnonb3zoBanue OyKB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METUUECKUX JACHCTBUM.

Jenutenn W KpaTHbIE YHWCa, pa3jiokeHWe Ha MHoxutenu. lIpocteie u
cocrtaBHble uncna. [Ipusnaku nenmmoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHp C HaTypaJlbHbIM IIOKa3aTelieM. 3allkiCh 4YHWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIAracMbiX.

UucnoBoe BbIpakeHUE. BpluKClIeHME 3HAYEHUN YUCIOBBIX BBIPAKECHUN;
MOPSAOK  BBINOJHEHUS — AeiicTBUil.  Mcmonp3oBaHME  MpPU  BBIUYHCICHHSX
NEPEMECTUTENBHOIO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHHUS,
pacnpenenuTeNbHOr0 CBOMCTBA YMHOXKEHHUS.

Jpoon.

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBUibHbIE ApoOu. CMmelanHas Jpoob;
MPEICTABICHUE CMEIIAHHOM 1po0U B BHJI€ HEMIPABUIIbHOM IpOOH U BBIACICHUE LIETOM
YacTH YMCJIa U3 HEMpaBWIbHOU npoodu. M300paxenue npoleli TOUkaMHu Ha YUCIOBOU
npsimoii. OcHOBHOE CBOMCTBO Jpoou. Cokpamienue apooOei. [IpuBenenue apodu k
HOBOMY 3HameHarelnto. CpaBHeHUE ApoOeH.

CnoxkeHre ¥ BBIUMTAHHE JApoOeil. YMHOXEHHE | JIeJIeHHe JApobei;
B3aMMHO-00paTHble Ipoou. HaxoxkaeHune yacTu 1eaoro U 1eJIoro Mo €ro 4acTu.

Hecstuuynas 3anuck npoOeid. IlpencraBneHue necaTUYHOM ApoOU B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOel TOYKaMH Ha YUCIOBOW MPSIMOM.
CpaBHeHHE IECATUUHBIX APOOEH.

ApudpmeTnueckue JAEUCTBUS C  JECATHYHBIMH  JpooOsimu.  OkpyrieHue
JECATUYHBIX APOOEH.

Peienue TeKCTOBBIX 3a/1a4.

Pemenue TeKCcTOBBIX 33724 apu(pMETUUECKUM CIIocoO0M. Perienne 1oruyeckux
3aay. Pemenue 3a1au nepeObOpoM Bcex BO3MOKHBIX BapHaHTOB. Mcrionb3oBaHue npu
pelIeHnH 3a7a4 TaOIUI] U CXEM.
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Pemenue 3amau, copepkamux 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBL:
CKOpOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb. ENMHUIIBI U3MEPEHNS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3p MEXAY €AMHHUIIAMU
WU3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenue oCHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBieHne qaHHBIX B BUIE TaOIUI], CTOJIOYATHIX AHATPAMM.

Harnsanas reomerpusi.

Harnsgasle npeacrasieHus o Gpurypax Ha IJIOCKOCTHU: TOYKa, IIpsiMasi, OTPE30K,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHK, OKPY>KHOCTb, Kpyr. Yroi. IIpsmoii, ocTpbIi,
TYNOMN Y pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AVHUIBI JUIMHBL. J[JIMHA JTOMaHOM, NEpUMETP
MHOTOYTOJIbHUKA. I3MepeHne U MOCTPOEHUE YTIIOB C IIOMOLIBIO TPAaHCIIOPTHUPA.

Harnsgnele mnpexacraBieHuss o (urypax Ha IUIOCKOCTH: MHOIOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o0Opaxxenue ¢uryp, B ToM uyucie Ha kietdaTtoil Oymare. Iloctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare. Mcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MIPSIMOYTOJIbHHUKA, KBA/IpaTa.

[Inomanes NOpSAMOYroJIbHUKA M MHOIOYTOJIBHHKOB, COCTAaBJIEHHBIX W3
MPSMOYTOJIBHUKOB, B TOM 4YHuCJIe (Uryp, m300pak€HHbIX Ha KJeT4yaTrod Oymare.
EnnHunner namepenns miomaau.

HarnsigHele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (PUIypax: MPsMOYTOIbHBIN
napaJuieIenunesn, KyO, MHOTOI'PaHHHKH. N3ob6paxeHue IIPOCTENIINX
MHoOrorpaHHukoB. Pa3Béprku ky0a u mnapamienenunena. Co3naHue Mojenen
MHOTOTPaHHHUKOB (K3 Oymaru, NpoBOJIOKH, IJIACTUIIMHA U . ).

OO0BEM mPSIMOYTOJILHOTO Tapajuienenunena, kyoda. EnuHunbl u3MepeHus
o0bEMa.

6 kiacc

HarypaJjbHble yncia.

Apudmernueckue ACHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCJIAMHU.
YuciioBble BBIpAKEHUS, MOPSAOK IEUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb30BaHue
MPU BBIYKUCIICHUSX TMEPEMECTUTEIHOTO W COYETATENIbHOTO CBOMCTB CIOXKEHHUS M
YMHOEHUSI, pacTpeIeIMTeIbHOTO CBOMCTBA YMHOXKeHUs. OKpyTIIeHHE HATypaJIbHBIX
quced.

Jlenutenu M KpaTHBIC YKCIIAa; HAUOOJBIIUN OOIIMI ETUTENh U HauMEHBIIIee
oO1ee kpaTHoe. [lenrMocTh CyMMBI M IPOU3BeIeHUsI. [{ejieHre ¢ 0cTaTKOM.

Jpoon.

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpPOOCH.
CpaBHeHHe W ymnopsiiouuBaHue aApooOeil. Pemenne 3amay Ha HaXOXJACHUE YACTH OT
[EeJIOTO W LEeJoro Mo ero vactu. J[poOHoe dYuciao Kak pe3yabTaT JCJICHHS.
[Ipencrapiienue necsITUIHON TpoOu B BHUJAE OOBIKHOBEHHOM IpoOU M BO3MOXKHOCTH
MpeICTaBlIeHUs] OOBIKHOBEHHOW JpoOu B BHjE AeCATUYHOM. JlecsTuuHbie apoOU U
MeTpuueckas cucteMa mMep. ApudMeTHUECKHUE ACHUCTBUS U YUCIOBBIE BBIPAYKECHUS C
OOBIKHOBEHHBIMU U JICCITUIHBIMU JAPOOSMHU.
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OtHomenue. JleneHne B JaHHOM OTHoOWEHMM. MacmTal, nponopuus.
IIprmenenne mponopuuii Npy peIIeHUH 3a1ay.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
NpOLEHTY. BbIpaxkeHne MpOLEHTOB NECATUYHBIMU JpoOsimu. Pemenue 3amau Ha
IIPOLIEHTHI. BpIpakeHNEe OTHOLIEHUS BEJINYMH B IPOLICHTAX.

[lonoxxutenbHbIE U OTPULIATEIIBHBIC YUCTIA

[lonoxurenbHble M oTpULATeNbHble yucna. Llemble umcna. Monyns 4yucna,
reoMeTpuyeckas HHTepHnpeTanuss Monyjs uyucina. M3o0paxeHue uucen Ha
KOOpAMHATHOM  mpsimoil.  YucnoBsle  nmpomexyTku.  CpaBHEHHME  4HUCElN.
ApudmeTrueckue AeUCTBUS € MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCTIAMH.

[IpssMoyroJsibHasE cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. KoopanHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. IloctpoeHue Touek u puryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIPaKEHUS.

[IpumeHeHue OyKB AJisl 3aIMCU MAaTEMATHUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKux JeHUCTBUNA. DByKBEHHBIE BBIPRKEHUS M YHUCIOBBIC
IIOJCTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEHU3BECTHOIO KOMIIOHEHTA.
®opMyibl; (HOpMyJIbl IEPUMETPA W IUIOLAAN MPAMOYTOJIbHUKA, KBaApara, o0bEéMa
napajienenuneaa u Kyoa.

Pemenne TekCTOBBIX 32/1a4.

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CLIOCOO0M. PelieHne moruueckux
3aja4. Pemenue 3ana4 nepebOpoM BceX BOZMOMKHBIX BAPUAHTOB.

Pemenne 3amay, conepalmux 3aBUCUMOCTH, CBS3bIBAIOLIUX BEJIUYUHBIL:
CKOpOCTb, BPEM:, PACCTOSIHUE,; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpEHHUs: MacChl, CTOUMOCTH; PAaCCTOSHHUS,
BPEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHUIIAMH U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIBHOCTBIO BEJIMYHH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha JPOOU U MPOLEHTHI.

OueHka M MpUKHIKA, OKpyrjieHue pe3ynbrara. CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUM 110 YCIOBUIO 3aa4H.

[IpeacraBnenre JaHHBIX C MOMOMIbIO Tabmuu W auarpamm. CronOuarbie
IarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPYTOBBIX AUArpPaMM.

Harasignas reomerpusi.

Harnsgasle npeacrasienus o Gpurypax Ha IJI0CKOCTH: TOUKa, IpsiMasi, OTPE30K,
JIy4, yroJl, JJIOMaHasi, MHOIOyTI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMmHOe pacnosiokeHrue IBYyX MNpPsAMBIX Ha IUIOCKOCTH, IapajulesIbHbIC
IpsIMbIC, TIEPIECHAMUKYJSIPHBIE MNpsMble. M3MmepeHnue paccTosHM: MEXAy ABYyMs
TOYKAaMH, OT TOYKH 10 IPSIMOM; JUIMHA MapUIPyTa Ha KBaIPATHOM CETKE.

WN3mMepeHne W MNOCTPOEHHWE YIIOB C IOMOIIBI TpaHCIopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYTOIbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHHK, KBAaApaT: KCIOJIb30BAaHHUE CBOWCTB CTOPOH,
YIJIOB, nuaroHaiien. M3o0paxkenue reomerpuueckux (puryp Ha HeIMHOBaHHOM Oymare
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C HMCHOJIb30BAHUEM LIMUPKYJISl, JUHEWKHU, YroJIbHUKA, TpaHcnoptupa. Iloctpoenus Ha
KJIeT4aTou Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSATHE TIIOMAAN (DUTYPBI; € TUHULIB U3MEPCHUS
wiomanu. [pubmmkénnoe n3Mepenne miomaan GUryp, B TOM 4Uclie Ha KBaJApaTHOU
cetke. [IpnbimxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOIIAIU Kpyra.

CummeTpus: LEHTpajibHasA, OceBas M 3epKajlbHasg cummerpuu. lloctpoenue
CUMMETPUYHBIX QUTYP.

Harnsinaeie npeactaBiaeHus: 0 MPOCTPAHCTBEHHBIX (DUTYpax: mapajuielenuIie],
KyO, Tmpu3Mma, NOHpaMuja, KOHYC, UWIuHAp, map u chepa. M3o0pakeHue
NpOCTpaHCTBEHHBbIX (uryp. [lpumepsl pa3zBEPTOK MHOTOTPAHHUKOB, LUIUHApPA U
konyca. CozaHue Mojeneil mpocTpaHCTBEHHBIX ¢uryp (u3 Oymaru, MpOBOJIOKH,
IUTACTHIIMHA U Jp.).

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

Iliianupyembie mnpeaMeTHbIe Pe3yJabTAaTbhl OCBOCHHUS Y4e0HOro Kypca
«MaTeMaTuKa»

5 kaace
Ywucna 1 BEIYUCIICHUS:
° MOHMMATh W TPaBWIBHO YyHOTPEOJSATH TEPMHUHBI, CBS3aHHBIE C
HaTypaJbHBIMHU YUCJIaMHU, OOBIKHOBEHHBIMU M JICCSITUIHBIMH JAPOOSMH;
° CpaBHUBaTh M YyIOPSJ0YMBATh HaTypajJbHbIC YHCJa, CPABHUBATH B
MIPOCTEHIINX CITy4asx OOBIKHOBEHHBIE APOOH, JECATUYHBIC APOOH;
° COOTHOCHTh TOYKY Ha KOOPJAMHATHOW (YHCIOBOM) MPSIMOM C

COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh HATypaJibHbIE YHCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA;

° BBITIOJIHATh apu(METHUYECKUE JEUCTBUSA C HATYpAJIbHBIMH YUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasx;

° BBIMNOJIHATH MPOBEPKY, MPUKUIKY PE3yIbTAaTa BEIYUCICHUM;

° OKPYIJISITh HATYPAJIbHBIE YUCTIA.

Pemntenne TekcTOBBIX 3a1a4:

° pelaTh TEKCTOBBIC 3a/ladyd apU(PMETUUECKUM CIIOCOOOM M C MOMOIIBIO
OpraHU30BaHHOTO0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB;

° pemarh 3aJa4n, COJIEpKallUe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSHUE; IIEHA, KOJIMYECTBO, CTOUMOCTD;

° UCIIOJIb30BaTh KpaTKHE 3aIllMCH, CXEMbI, TaOJMIIBI, OO03HAYCHHS TNPH
pEILIEHNH 3a1a4;

° MOJIb30BAaThCA OCHOBHBIMU €IUHUIIAMHA HW3MEPEHUS: I1I€HBI, MAacCChl;
pacCTOsIHUSI, BPDEMEHH, CKOPOCTH; BbIPAKaTh OJHU €IUHUILIBI BEIMUUHBI YepE3 APYTHUE;

° U3BJICKATh, aHAJTU3UPOBATh, OIIEHUBATh UH(POPMAIIUIO, TTPEACTABICHHYO

B Ta0JuUIIe, HA CTOJIOUATON AUarpaMme, HHTEPIPETUPOBATH MPEACTABICHHbBIC JJaHHBIE,
HCIIOJIb30BaTh TAHHBIC NIPU PEILIEHUM 3aa4.

Harnsgnas reomerpus:

° II0JIb30BATHCSA TEOMETPUUYECCKUMHU TTOHATUSIMU: TOYKA, MPsIMasi, OTPE30K,
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Jyd, yroJji, MHOTOyTOJIbHUK, OKPY>KHOCTh, KPYT;

° MPUBOIUTH MPUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPa, UMEIOIINX (popmy
M3YYCHHBIX TEOMETPUUECKUX PUTYD;
° HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPILIUHA, CTOPOHA;

C MHOTOYTOJIbHUKAaMU: YT OJI, BEpLIMHA, CTOPOHA, AUATOHAJIb; C OKPYKHOCTBIO: PaJuycC,
IMaMeTp, LEHTP;

° M300pakaTh U3y4YEHHbIE T€OMETPUYECKHE (PUTYpPBhl HA HETMHOBAHHOW H
KJIeT4aTol Oymare ¢ TOMOIIBIO IUPKYJIS U JIMHEUKHU;
° HaXOJWTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C

ITOMOIIIBIO HHHGﬁKH, CTPpOUTHL OTPC3KHU SaHaHHOI?I JJIMHBI; CTPOHUTHL OKPYXHOCTH
3aJaHHOTO paanyca,

° UCIIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBAapaTa i
UX MOCTPOEHHUs, BBIYUCIICHU TUIOIIAU U IIEPUMETPA;
° BBIYMCIIATH NEPUMETP U IUIOLIAAbL KBaJpara, MpsIMOYTOJIbHUKA, QUryp,

COCTABJICHHBIX W3 TPSAMOYTOJIBHHKOB, B TOM 4HCIEC GUTYp, HM300paXKEHHBIX Ha
KJIeT4aTou Oymare;

° MOJIb30BAaThCA OCHOBHBIMM METPHUYECKUMHU E€AUHUIAMU HU3MEPEHHUS
JUTMHBI, TUTOIIA/IH; BBIPAXaTh OJTHU €MHULbI BEIIMYUHBI YEpE3 APYTHE;

° pacno3HaBaTh Napajvlesnenunes, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO:
BEpUIMHA, peOpo I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaJlyIesienunena, Kyoa;

° BBIUUCIATH 00bEM KyOa, mapajuiesenunesa no 3a1aHHbIM U3MEPEHUSAM,
M0JIb30BAThCS €AMHULIAMU U3MEPEHUS 00bEMA;

° peniaTh HECJIOXKHBIE 3a/1a4M HA U3MEPEHUE T€OMETPUUYECKUX BEIUMYMH B

IIPAKTHYCCKUX CUTYAIHAX.

6 kJacc
Ywucna 1 BEIYUCIICHUS
° 3HATh U IOHUMATh TEPMHUHBI, CBI3aHHBIE C PA3JIMYHBIMU BUIAMU YHCEIT U
crocobamMu uX 3aIucH, MePexXoAUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aMUCH
qyucia K Ipyrou;

® CpaBHUBATb W YIHOPpAAOYHMBATL MLCJIbIC 4YHCIIA, OOBIKHOBEHHBIC W
ACCATUYHBIC I[pO6I/I, CpaBHUBATBh YHCJia OAHOTO 1 PA3HBIX 3HAKOB,
® BBIIIOJIHATBL, COUCTAasA YCTHBIC U IIMCbMCHHBIC HpI/IéMBI, apI/ICI)MeTI/IIICCKI/Ie

JIEHUCTBUA C HATYpaJIbHBIMH M EIBIMU YHUCIAMU, OOBIKHOBEHHBIMU M JCCATUYHBIMU
JIPOOSIMH, TIOJIOKUTEIILHBIMU U OTPUIIATEILHBIMH YHCIIAMU;

° BBIUNCIIITh 3HAYEHHSI YUCIIOBBIX BBIPAKCHUU, BBINOJHATH NPUKUAKY U
OIICHKY pe3yJbTaTa BBIYMCICHUN; BBIMOJHATH TNPEOOPA30OBaHUS  UYHUCIOBBIX
BBIPOKCHHUI HA OCHOBE CBOMCTB apr(METUIECKUX JICUCTBUM;

° COOTHOCUTHh TOYKY Ha KOOPJAMHATHOM NPSIMOW C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKCiia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOTYJIb
yucha;

° COOTHOCUTh TOYKM B MNPSAMOYIOJIbBHOM CHUCTEME KOOpAMHAT C
KOOPJAMHATAMH 3TOU TOYKH;
° OKPYTJIATH IEJIbIC YUCIa U JIECITUYHBIC APOOH, HAXOAUTH MPUOTUKEHUS
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quceln.

Yucnosble 1 OyKBEHHbIE BHIPAKECHUS:

° MOHUMATh U YNOTPEONATh TEPMHHBI, CBSI3aHHBIC C 3aMUCHIO CTEIECHU
YKCJIa, HAXOIUTh KBAAPAT U KyO YKMCIIa, BBIYUCIIATh 3HAUEHUS YHCIOBBIX BHIPAXKECHUI,
COJEepKAILUX CTCIICHU;

® IMOJIb30BATLCA IIPU3HAKAMU ACIIMMOCTH, PaACKIaAbIBATL HATYPaJIbHBIC
quciia Ha IMMPOCTBIC MHOXKUTCIIN,

o IT0JIb30BaThCA MaCHITa6OM, COCTABJIATH IMPOIIOPIUHU U OTHOLICHUSA

o HCIIOJIB30BaTh 6YKBI>I JJIA 0003HaYCHMS qHCCi IIpu 3alIucH1

MAaTCMaTHYCCKUX BI)Ipa)KGHI/If/'I, COCTaBJIAITH 6YKBCHHI)IG BBIPAKCHUA U (1)OpMy.TII>I,
HaXO0IUTb 3HAYCHHA 6YKB€HHLIX BBIpa}KGHHﬁ, OCYHICCTBIIAA HCO6XOI[I/IMI>I€
IMOACTAaHOBKH U HpCO6p8.30BaHI/I}I;

° HaXOJUTh HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pemntenne TekcTOBBIX 3a/1a4:

° peliaTh MHOTOIIIarOoBbIe TEKCTOBBIC 3aJja4l apU(METUUECKUM CTIOCOO0M;

° peliath 3aJa4u, CBSI3aHHBIE C OTHOIICHUEM, MPONOPLMOHAIBHOCTHIO
BEJIMYUH, NMPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U MPOLICHTHI;

° peliaThy 3a1a4u, COAEpKale 3aBUCUMOCTH, CBS3BIBAIOIINE BEIIUYHNHBI:

CKOPOCTb, BPEMs, PACCTOSHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, o0beMa pabOThl, UCIOJIb3Ys apU(PMETUUECKHE NEHCTBUSA, OLIEHKY, IPUKUIIKY;
II0JIB30BATHCS €UHULIAMU U3MEPEHHS COOTBETCTBYIOIUX BEIMYNH;

° COCTaBJISATh OYKBEHHBIE BBIPAXKEHHUS 10 YCIIOBUIO 33]1a4H;

° U3BJIEKaTh WH(OPMALIKIO, IPEACTABIECHHYIO B TaOIUIaX, HAa JUHEIHOM,
CTOJOYaTOW WM KpPYroBOM JuarpamMmax, HHTEPIPETHUPOBATH IPEICTABICHHbBIE
JAHHBIE; UCIIOJIb30BATh JAHHBIE IIPU PEIICHUH 3a/1a4;

° OPEICTaBIATh HMH(POPMALMIO C IOMOIIBIO TaOMul, JHUHEHHON U
CTOJIOUATON AUATPaAMM.

Harnsannas reomerpusi:

° MPUBOAUTH IPUMEPHI OOBEKTOB OKPYKAIOLIEr0 MUPA, UMEIOLIUX (popmy
M3YYEHHBIX TE€OMETPUYECKMX IUIOCKMX W MPOCTPAHCTBEHHBIX (Uryp, NpUMEpPHI
PaBHBIX U CHMMETPUYHBIX (UTYD;

° M300pakaTb C TIOMOILUBIO IUPKYJISd, JIMHEHWKH, TpPAaHCIOPTHpAa Ha
HEJIMHOBAaHHOM M KJIETYaTOW Oymare U3y4eHHbIE IIIOCKUE reoMeTpruiecKue GUrypsl v
KOH(UTypamuu, CHMMETPpUYHBIE PUTYPBI;

° [OJIb30BAaThC T€OMETPUUYECKUMHU TOHSATUSIMU: PaBEHCTBO  (QUTYD,
CUMMETpPHS; MCHOJIb30BATh TEPMHUHOJOTHIO, CBS3aHHYIO C CUMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPUH;

° HaxOJIUTh BEJIWYHHBI YIJIOB MU3MEPEHUEM C IOMOUIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbl 33JaHHOW BEJIMYMHBI, [TOJIb30BATHCA NPHU PELICHUN 3aJa4 I'pagyCHON
MEpPOW YTIJIOB; PAaCIO3HABATh HA YEPTEkKAX OCTPHIN, NPAMOU, Pa3BEPHYTHIA U TYIOU
YTJIbI;

° BBIYMCIIATH AJIMHY JIOMaHOU, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BATHCS
€AVMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3

JIpyTHE;
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° HaXOJWTh, UCIIOIb3Yysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKILY
JIBYMsI TOYKAMH, OT TOYKH 10 IIPSAMOM, JUIMHY IIyTH HA KBAIPATHOU CETKE;

° BBIUUCTATh IUIOMIAAL (DUTYp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB,
MCIIOJIb30BaTh pa3OMeHNe Ha MPSMOYTOJIBHUKH, HA paBHbIE (PUTYPHI, TOCTPAUBAHUE JIO
MIPSMOYTOJIBHUKA; T10Jb30BaThCsl OCHOBHBIMM E€IUHULIAMH H3MEPEHUS ILIOIIA/IH;
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APYTHUE;

° pacno3HaBaTh HAa MOJENSAX U U300paKEHUSX TUPaMUAy, KOHYC, LIMIIMHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpO, TpaHb, OCHOBaHUE, PAa3BEPTKA;

° M300pakaTh Ha KJIETYATOU Oymare mpsiMOYTOJIbHBIN NapalieIenuIeT;

° BBIUUCIIATh O0BEM  NIPSIMOYTOJILHOTO  Mapajulenienunena, Kyoa,

M0JIb30BAThCSl OCHOBHBIMU €/IMHULIAMH U3MEPEHUs 00bEMA; BHIPAXKATh OJHH €UHUIIBI
U3MepeHus 00bEMa uepes Apyrue;

° peniaTh HECJI0KHbBIC 33/1a4i Ha HAX0XK/IEHHE T€OMETPUYECKUX BEJIUYHH B
MPAKTUYECKUX CUTYaIUSIX.

CIIel_[I/Ia.]'ILHI)Ie NMpeaAMETHLIEC PE3YJIbTAThI:

J BJIaJICHUE TIPABUJIAMM 3aMMCHA MATEMATHYECKUX (POPMYII U CIIEHHUATIbHBIX
3HAKOB pesibePHO-ToueuHOM cuctemsl JI. bpaiins;

J BJIaJICHUE MPUEMaMH NMPeoOpa30BaHMs MATEMATUUYECKUX BBIPAXKEHUI Ha
OpaiiyIeBCKOM MEXaHWYECKOM NEYaTHONW MalIuHKE;

° BJAJICHUE OCS3aTENbHBIM CHOCOOOM O0OCIEOBAHUS M BOCIPUSATHS
penbeHBIX N300paKeHUH, FEOMETPUUECKUX YepTekel, rpaduKkoB GYyHKIUHN U Jp.;

° YMEHUE BBINIOJIHATh TEOMETPUUYECKHE NTOCTPOEHUS U YEPTEkKHU, CTPOUTH

rpagukd  QyHKIMI Ha KOOPAMHATHOM TIUIOCKOCTH C TIOMOIIBIO CIIEIMAJIbHBIX
YEPTEKHBIX UHCTPYMEHTOB.
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TemaTuyeckoe MIIAHUPOBaHUeE MO yueOHOMY Kypcy «MaTtemaTuka»

5 kaace

(5 yacoB B Hepes0, Beero 170 yacos)

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

OcHoOBHOe coaepxkaHue

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

HarypanbHbie

qucjla 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 HATYPAJIBHBIX YHUCEIl C
HYJEM. Crioco6b1 CpaBHEHHSI.
OkpyriieHue HaTypalbHBIX YUCET.

CnoxeHue HaTypallbHBIX YHUCEI;
CBOWCTBO HYJII TP  CIIOXKCHHM.
Brrunranme kak aeicTBHe, oOpaTHOE
CJI0KEHUIO. Y MHOKEHUE HATYPAJIbHBIX
YHCEJI; CBOMCTBA HYJISI U €AMHUILIBI IPU
YMHOXEHUU. [lelleHne Kak JIEHCTBHUE,
obpaTtHOe yMHOXeHUI0. KOMMOHEHTHI
JNEUCTBUM, CBSI3b MEXAY HUMMU.

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,
pacrpenenuTeaIbHOe CBOMCTBO YMHOXKEHUS; (hOPMYJIMPOBATH U
PUMEHSITh MpaBWiia MTpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUN




IIpoBepka pe3yJibTaTa
apuPpMETHIECKOTO JEUCTBUSL.
[lepemecTUTENBHOE M COYETATEIBHOE
CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHUSI, pacnpeeauTeNbHOE
CBOMCTBO (3aKOH) YMHOXEHUSI.

Hcnonp3oBaHue OyKB TUISt
0003HaueHus HEHU3BECTHOTO
KOMIIOHEHTa M  3allChu  CBOMCTB
apu(pMETUIECKUX JTCUCTBUM.

Jenutenn U KpaTHbIE YHCIA,
pasioxeHue Ha MHOxuTenu. [Ipocteie
U cocTaBHble uyucna. IlpuszHaku
nenuMocTH Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTAaTKOM.

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

Yucnosoe BBIPAKECHUE.
Beruncienne 3HAaYEHUU  YHUCIIOBBIX
BBIDOKCHUM; TIOPSAJIOK BBITOJHEHUS

JNEUCTBUM. Hcnons3oBanue pH
BBIUNCIICHUSAX IIEPEMECTUTENIBHOIO U
COUYETaTEILHOTO CBOWCTB (3aKOHOB)

CII0KEHUS u YMHOKEHHSI,
pacnpeaeauTeIbHOrO CBOMCTBa
YMHOXEHHUSI.

Ha OCHOBE CBOMCTB apU(PMETHUECKHUX JACHCTBUM.

MOHUMATh U MPABUWJIBHO YHNOTPEOISATH TEPMUHBI, CBSI3aHHBIC C
HaTypaJIbHBIMU YHCIIAMU;

HCCIEN0BATh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh M
00OCHOBBIBaTh THUIOTE3bI, (HOPMYIUPOBATH OOOOIIEHUS U
BBIBOJIBI IO pE3yJIbTaTaM IPOBEAEHHOIO UCCIEAOBAHMS;
(GopMynIupoBaTh  ONpENEICHHsT JAEIUTENs M KpaTHOro,
Ha3bIBaTh JICJIUTENN U KPaTHBIE YKCIa; pacllO3HABATh IPOCTHIE
U COCTaBHbIC Uncia; (POpMYIUPOBATH U IPUMEHSTh IPU3HAKU
JIeIMMOCTH Ha 2, 3, 5, 9, 10; IpUMEHATH aJITOPUTM Pa3JIOKECHUS
YHCJIa HAa IPOCThIE MHOXKUTEN; HAXOAUTh OCTATKH OT JEJICHUS
Y HEMNOJIHOE YaCTHOE;

pacno3HaBaTb MWCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUS O
HaTypaJIbHBIX YUCIIAX, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBaHUS M OTPULIAHMS BBICKA3bIBAHUU O
CBOMCTBax HaTypaJbHBIX YHCEIT;

KOHCTPYHUPOBATh MAaTEMaTUYECKUE MPEMAJIOKEHUS C TTOMOLIBIO
CBA30K «H», KHIIN», 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

28



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

M3MEPEHHUs TapajuielienuIiea, 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 yriasl B npubope i nuceMa 1no bpaiinio);
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 )|

29




TYNOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOUTHh HAa HETMHOBAHHON M KieTyaTod Oymare KBaapar U
OpSIMOYTOJIBHUK € 3aJaHHBIMU  JUIMHAMH CTOPOH (IS
caboBUAAIMX), (A7 chenblx OO0ydYaromuxcs U300paxaTh
u3zydyaembie (GUrypsl B mpubope ans muchkMa 1o bpaiiiio).
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;

OcCylIeCTBIATh CAMOKOHTPOJIb BBIMIOJHSAEMBIX JCHCTBUU U
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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...»;
Pemate TekcTOBBIE 3amauyW, BKIIOYAIOMIUE TTOHSATHSA
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;
HaxoauTek 3KcrniepuMeHTaIbHBIM MYTEM OTHOIICHUE JJIUHBI
OKPY>KHOCTHU K €€ TUaMeTpy;

WHTEPIPETUPOBATh MacIITad KaK OTHOIICHUE BEJIWYHUH,

33




[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 JaHHOM (s cnaboBUASIIUX), (A
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

U1 micbMa 1o bpaiiio);

MIPUBOIUTH IpUMEPHI napayieTbHOCTH u
NEPIEHIUKYISIPHOCTU MPSIMBIX B POCTPAHCTBE;
pacrno3HaBaTh B MHOTOYTOJbHHKAX MEPHEHIUKYISIPHBIE U
napasuiesIbHble CTOPOHBI;

M300pakaTb ~ MHOTOYIOJBHUKH €
HEePIEHINKYIAPHBIMU CTOPOHAMU;
HAXOJIUTh PACCTOSHUE MEXIY ABYMS TOUYKAMHU, OT TOYKHU IO
OpsIMOM, JJMHY MyTH Ha KBaJpaTHOW CETKE, B TOM YHUCIIE
UCIIOJIb3Ys IU(PPOBBIE PECYPCHI;

n300pakaTb Ha HEJIMHOBAaHHOW M KieTyaTod Oymare (asis
Cla0OBUASAIIMX), C  MHCIOJb30BAHHUEM  UYEPTEKHBIX
UHCTPYMEHTOB ~ YETBIPEXYTOJbHUKA  C  3aJaHHBIMU
CBOMCTBAMH: C TapaUICIbHBIMH, TEPICHINKYISIPHBIMH,
paBHBIMH  CTOpPOHaMH, TMPSMBIMH  yIrJlaMd W Jp.,
paBHOOGPEHHBIN TPEYTOIBHUK;

mapaJjiCJIbHbIMH,

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

BBIYUCIISITH  TMEPUMETP  MHOIOYTOJIbHUKA,  IUIONIA]b
MHOTOyTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH, Ha
paBHbIE (UTYpBI, HUCIOJH30BATH METPUYCCKUE €IUHUIIBI
W3MEPEHUS IJTMHBI U TUIOIIA/IH;

UCIIOJIb30BaTh  NPUOJMKEHHOE  W3MEPEHHE JUIMH U
IJI0IaAeH, NpUOIMKEHHOE U3MEPEHNE JIMHBI 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;

IPUBOJUTH MPUMEPHl OOBEKTOB OKPYKAIOIIETO MUpAa,
UMEIOIUX (POPMY M3YUEHHBIX T€OMETPUYECKUX MIOCKUX U
MPOCTPAHCTBEHHBIX GuUryp. Haxoaute mpuMepsl CHMMETPUU
B OKpYXalollleM MHpE. MOJIETUpOBaTh U3 OyMaru JBe

GUTypel,  CHMMETPUYHBIE  OTHOCHTEIBHO  TIPSMOW;
KOHCTPYHPOBAThH T€OMETPUYECKUC KOH(HUTYpaInu,
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
YTBEPXKJICHUS O CUMMETPUH QUTYP;

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,
uMerouXx (popMbl Ha3BaHHBIX TEIT;

® 1CIOJIb30BaTh TEPMHHOJOIUIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAHUE, BBICOTA, PAIUYC U AUAMETP, Pa3BEPTKA;

e M3yuyaTh,  HCIONB3ys  OKCHEPUMEHT,  HaOJIOJCHHE,
U3MEPEHHE, MOJIEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U
OINHCHIBATh CBOICTBA HA3BAHHBIX TEJ, BBISBIATH CXOACTBA U
paznuuusa:  MEXIy NHpaMUAOM U HPU3MOM; MEXIy
LWIMHAPOM, KOHYCOM U IIApOM;

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

e CO3/1aBaTh MOJEJIN MPOCTPAHCTBEHHBIX Guryp (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;  HMCIONb30BaThb  €IUHUIBI

U3MEpEeHUs 00bEMA; BRIYUCIIATh 00BEMBI T, 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
3aJ1a4y U3 peasIbHOW MPAKTUKHU Ha YaCTH, HAAPOOH.

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 3a/1a4¥ Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PeaJIbHON NPAKTUKU.

[IpuMeHeHrne NPU3HAKOB JEIUMMOCTH, Pa3I0KEHHE HAa MHOXKHUTEIM HATypaJIbHBIX
YHCEJL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHasi MPONOPLHOHAIBHOCTH.

AJuire0OpanvecKue BbIPaKeHUsl.

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIepeMEHHOW. J[lomycTumblie
3HAUEHUsA TepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEX]y BEIUYMHAMH B BHJIE
dopmynbl. Beruncnenunss no ¢opmynam. IIpeoOpa3oBanHne OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pPaBHbIC BBIPAXKEHUS, MpaBuja MpeoOpa3oBaHUS CYMM U INPOU3BEICHU,
npaBuia PacKpbITUA CKOOOK M MPHUBEACHUS MOJOOHBIX ciaraembix. CBOWMCTBa CTENEHU C
HaTypaJIbHBIM IOKa3aTeJIEM.

OpHounensl u MHorouseHel. CreneHb MHorowieHa. CroKeHUE, BBIYMTAaHHE,
YMHO>KEHHE MHOTOWICHOB. POpMyJbl COKPAIIEHHOTO YMHOXKECHMS: KBAJpaT CyMMBI U
KBaJpar pasHocTH. PopMyna pa3HOCTH KBaJapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOKUTEJIH.

YpaBHeHus.

VYpaBHeHHe, KOpEHb YpaBHEHHUsS, IpaBWila NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU.

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

Koopaunarel u rpagpuxu. ®yHKUMH.

Koopaunara Touku Ha npsimoit. PaccTosiHue Mex1y 1ByMsi TOYKAMU KOOPAUHATHOU
IIPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAruHaTa TOYKU Ha
KOoopiMHaTHOH miockocth. [IpumMepst rpadukos, 3aganubix popmynamu. Utenue rpadukon
peanbHbIX 3aBucuMocTed. [lonstue dynkmuu. ['padux dynknuu. CBoricTBa (QyHKIHIA.
Jluneiinas ¢ynkuusa, e€ rpaduk. I'padpux ¢ynxuun Yy=|x|.I'paduueckoe perrenue
JIMHENHBIX YPABHECHUM.

8 kiace
Yuciia 1 BLIYUCJICHUA.



KBagpatubiii kopenb u3 ymncna. [lonstue 06 uppaimoHaibHoM uucie. Jlecatuunbie
npUOJIMKEHUST UpPAIIMOHATIbHBIX YKcesl. CBOCTBA apu(MEeTUUECKUX KBApaTHBIX KOpHEN
U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U BBIUUCICHUSIM.

JlenCTBUTENIBHBIC YHCIIA.

PaunoHanpHple 4YHMClIa, WpPpAalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN; IEWCTBUTENIBHBIE YHCA Kak
OECKOHEYHbIE JIECATHUYHbIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSMOU.

CpaBHeHHEe  JIGHCTBUTENBHBIX  4YHCEN,  apupMeTHdYecKhue  JEHCTBUS  C
JNEWCTBUTEILHBIMU YUCIIAMU.

AsreOpanvecKkue BbIPaKeHUS.

AnreOpandeckas 1po0b. OCHOBHOE CBONCTBO anredpanyeckoit apodu. CrioxeHue,
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, ux rpaduku u colictea. ®ynkuun y = kx + b,y = X%, y=x3,y =X, y=|x|,y

= VX, ux rpauKu U CBOICTBA.
['padmyeckoe pemieHne ypaBHEHHIA.

10 xnace

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 wHTEeprnperanyds HEPABEHCTB M CHCTEM HEpPABEHCTB 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.

Omnpenenenre U cnocoObl 33aHNUs YUCIOBBIX TOCIEA0BATEIbHOCTEH.

[loHATHE  YMCIOBOM  MOCIENOBATEIBHOCTH. 3aJaHHE  IOCJIENOBATEIBHOCTH
peKyppeHTHOH (hopMmyJioil 1 popMyIIOl n-ro yieHa.

Apudpmernueckas u reoMerpuueckas mnporpeccud. Dopmynbl n-ro  uieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI EPBBIX N YJIEHOB.

N300paxkeHne 4wieHOB apu(PMETHIECKON U TEOMETPUUECKON MPOrpecCcuil TOUKaMH Ha
KOOPANHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.

IloBTOpPEHME U cUcTeMaTH3aUMs U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS YUeOHOI0 Kypca «AJiredopa»
7 KJ1acce
Yuciia v BEIYUCIIEHUS
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° BBITIOJHATh, COYETass YCTHBIE M IMHCHMEHHBIC NPUEMBI, apUPMETUIECCKHE
JIEHCTBUS C palliOHATBHBIMU YHCIIAMH,

° HAXOJWTh 3HAYCHHUS YHUCIIOBHIX BBIPAKCHHI;, TPHUMEHATH pPa3HOOOpa3HBIC
CrocoObl W TPUEMBI BBIYUCICHUS 3HAUCHWUW JPOOHBIX BBIPAKCHHIM, COACPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC 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;

° OKPYTJIATH YNCIIA;

° 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 NPAaKTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C OTHOLICHUEM

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

AnreOpandeckue BbIPaKECHHUS:

° UCIIOJIB30BaTh alreOpanvecKy0 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
MOI0OHBIX CJIaraeMbIX, 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 OOIIEer0o MHOXXHTENs, TPYNIMHPOBKH CJIaraeMbixX, 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 BRIPAKCHUH.
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 TparuecKue METOIbI PU PEIICHUH JTMHEHHBIX YPaBHEHUMH;

° COCTaBJISITh W pEUIaTh JIMHEWHOE YypaBHEHUWE II0 YCIOBHUIO 33/ayH,

WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IOJyYEHHBIN PE3yJbTaT.
Koopaunate! u rpadpuku. OyHKINUK:
° M300pakaTh HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOLIUE 3aaHHBIM
KOOpANHATaM;
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° OTMEYaTh B KOOPJAMHATHOW TIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TpaUKK TUHEUHBIX (DYHKITUA;

° CTPOUTH rpaduK GYHKIUH Y =|x|;

° OMMKCHIBATh C TIOMOIIBI0 (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BETMYMHAMHU: CKOPOCTb, BpEMsS, pACCTOSHUE, II€HA, KOJIMYECTBO, CTOUMOCTB;
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 YIIOPSAIA0YMBATh PALlMOHAIBHBIC U UPPALIMOHAJIbHBIEC YHUCIIA;
° BBITIOJIHATH apU(PMETHUUECKHUE IEUCTBUS C pallUOHATIBHBIMH YHCIAMU, COUeTast

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

° BBITNOJIHATH TOXKAECTBEHHbBIE IPEOOPa30BaHuUs PAllMOHATIBHBIX BBIPAXKEHUN HA
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alre0pandyecKumMu Apoosmu;
° NPUMEHSATH MPEe0OPa30BaHUS BBIPAKEHUHN NJIsl PEIICHUs PA3IMYHbIX 3a/1ay U3

MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATBHON MPAKTHUKHU.
YpaBHEHUS 1 HEPABEHCTBA:

° non0upaTh TPUMEPHl TAap YHCEN, SBISIONINXCA pPEIICHUEM JIMHEHHOTO
yYpaBHEHUS C ABYMS MIEPEMEHHBIMH;

° CTPOUTH B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C IBYMs
NEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YpaBHEHHUS;

° pelaTh CUCTEMBI ABYX JMHEMHBIX YpaBHEHUI C JBYyMs IEPEMEHHBIMH, B TOM
yucie rpadudecKu;

° OPUMEHATHh Tpaduyeckue MEeTOJbl MpPH PELIEHUH CUCTEM JIMHEHHBIX
YPaBHEHUU;

° COCTaBIISITh U pEIIaTh CHCTEMY JIMHEHHBIX YpaBHEHHUI MO YCIOBHIO 3a/1a4H,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4H MOJTy9YCHHBIN Pe3yIbTaT;

° peniaTh JMHEWHbIC YPaBHEHUS U YPaBHEHUs, CBOIAIIUECS K HUM;

° MPOBOANTH MPOCTEUIITNE MCCIIECTOBAHNS YpPAaBHEHUH W CHCTEM YpaBHECHHIA, B

TOM YHCIIC C TPUMEHEHUEM TpapUUECKUX TMpecTaBieHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WIIM CHCTEMa YPaBHEHUH PEIICHHUSI, €CJTU UMEET, TO CKOJIBKO, | TIp.);
° MEePEXOIUTh OT CIOBECHOW (OPMYJIMPOBKM 3ajauyu K €€ ainredpandeckoi
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MOJEIM C TIOMOILBIO  COCTABJIEHUS YpaBHEHUS WM  CHUCTEMBbl  ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIN pe3ybTar.
DOyHKIWU:
° NOHMMATh M HUCHOJb30BaTh (PYHKUMOHAJIbHBIE MOHATHUSA U S3bIK (TEPMUHBI,
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 (PyHKIUN 1O 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;

° BBIIIOJIHATh ~MPUKUJKY 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,

° MIPOBOAUTH MPOCTEUIIINE UCCIIEN0BaHUS YPABHEHUH (YCTaHABINBATh, UMEET JIN
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 I'PadUUSCKYIO
WUTFOCTPAIIAIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB;

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

° pemarb CUCTEMbl JUHEWHBIX HEPABEHCTB, M300pa)kaTh PEIICHHE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMCHIBATH PEIICHHUE C TOMOIIBI0 CUMBOJIOB;

° MCIOJIb30BaTh HEPABECHCTBA MPH PEIICHUN PA3IUYHBIX 33]1a4.

AnreOpanyecKkue BbIpaKEHHUS:

° MIPUMEHATh TOHATHE CTENEHW C LEJIbIM TO0Ka3aTelIeM, BBINOJIHSITh

npeo0pa3oBaHus BBIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM IMOKa3aTeseM;
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 3HAaUCHUE (PYHKITUU TI0 3HAYCHUIO 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[HHElTHOﬁ 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 KBAIpaTHBIM TPEXUIIEH HA MHOKUTENH;

° peoOpa3oBbIBATh PAIlMOHAIEHBIEC BHIPAKEHUSI.

YpaBHEHUS U HEPABEHCTBA:

° pemaTh JMHEHHBIE U KBaIpaTHbIE YPABHEHHUSI, yPaBHEHU S, CBOJSIUECS K HUM,
npocTeiiimme ApoOHO-palliOHaIbHbIE YPAaBHEHUS;

° penaTb CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHMM C JBYMs NEPEMEHHBIMH H
CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJICTCS JIUHEHHBIM;

° pemarh TEKCTOBbIE 3a/layd  aireOpamdeckuM CIOCOOOM C  MOMOUIbIO
COCTaBJICHUS YPABHEHHUSI MJIM CUCTEMBI IBYX YPABHEHMI C IByMs [IEPEMEHHBIMU;

° IIPOBOJUTH MPOCTEMIINE UCCIENOBAHNUS YPAaBHEHUN U CUCTEM ypaBHEHHI, B
TOM YHUCJI€ C NPUMEHEHUEM TIpauyecKuX MpeacTaBiICHU (yCTaHABIMBAaTh, UMEET JIH
yYpaBHEHUE WIIH CHCTEMA YPaBHEHUH PELICHUS, €CIIM HMEET, TO CKOJIBKO, U TIP.);

° pemath KBaJpaTHbIE HEPaBEHCTBA; HM300pa)kaTh pEIICHHWE HEPABEHCTB Ha
YHCIIOBOW MPSIMOM, 3aIUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB,;
° pelIaTh CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJIpPAaTHOEC HEPABEHCTBO;

N300paKaTh PEIICHUE CUCTEMBl HEPABEHCTB Ha YUCIIOBOM MPSMOH, 3aITMChIBATH PEIICHHE 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:

o BIIAJICHUE TMPABUJIAMU 3alMCH MaTeMaTHYeCKuX (POopMysT W CHeruaIbHBIX
3HAKOB pelibe(pHO-TOUCUHOM crucTtemsl JI. bpaiins;
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° BJIAJCHUE TMpUEMaMU MpeoOpa3OBaHUsl MATEMAaTUYECKHX BBIPAKEHUN Ha
OpailyIeBCKON MEXaHUYECKOM MeYaTHON MaIllUHKE;

° BJIAJICHUE OCA3ATEIBHBIM CIIOCOOOM 00CTIe0BaHUS U BOCHPUSTHS pelbe(HBIX
U300paKEHUI, TEOMETPUUYECKUX YepTexel, rpadukoB PyHKIUHN U JIp.;
° YMEHHE BBITIOIHATh T€OMETPUUECKUE TOCTPOCHUS U YEPTEXKHU, CTPOUTH

rpadguknd QyHKIHI HA KOOPAWHATHOW TUIOCKOCTH C TTOMOIIBIO CTHEITUATBHBIX YEPTEHKHBIX
MHCTPYMEHTOB.
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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
0en Mycaanps-Xope3mu. [loBropenue 1o
TEMaM Kypca MaTeMaTHKd 5-6 KIIacCoB:
NEUCTBUSL C palMOHAIIBHBIMH YHCJIAMH,
OpU3HAKU  JCIUMOCTH,  MPOIOPIUH,
IPOLEHTHI. Pelmenne OCHOBHBIX 3a7ad Ha
Ipo0u, IPOLUEHTHI U3 PEAbHOW MPAKTUKH.
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
Opy  HEOOXOJUMOCTH  JIeCATHYHbIE  JIpoOu B
OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JECATUYHBIC, B
YaCTHOCTU B OECKOHEUYHYIO JAECITUYHYIO IPOOb;
NPUMEHATh  Pa3HOOOpa3HblE CIOCOOBI U TPHUEMBI
BBIYMCIICHUS] ~ 3HAYEHUl  JPOOHBIX  BBIPAXKEHUIA,
COJIEpKaIllUX OOBIKHOBEHHBIE M JCCATUYHBIE IPOOU:
3aMEHATh MPU HEOOXOJAUMOCTH JECATUYHYIO JpOoOb
OOBIKHOBEHHOW ¥  OOBIKHOBEHHYIO  JCCATUYHOM,
MIPUBONUTH BhIpakeHUE K (popme, Hanbosiee y100HOM Jist
BBIYHCIICHUM, TPeoOpa3oBbIBaTh JAPOOHBIC BBIPAKEHUS
HAa YMHOXEHUE W JEJCHHE JEeCATUYHBIX npobei K
JEUCTBUSM C LIEJIBIMUA YHCIIAMU;

ONEPUPOBATh  TOHSATUEM  «YUCIOBOE  BBIPAKEHUEN:
aHAJIM3UPOBAaTh BBIPAXKEHUS, PACIO3HABATH YHUCIIOBBIC
BBIPAKEHUS; HAXOAUTh 3HAUEHUS YMCIIOBBIX BBIPAKECHUH C
YYETOM MOPSAJIKA JEUCTBUM;

pemaTh 3ajladd Ha 4YacTH, MPOIEHTHI, MPOMOPIINH, Ha
HaxoXJeHue ApoOu (TpolleHTa) OT BEJIMYMHBI U
BEJIMYMHBI 11O €€ apo0u (MPOIEHTY), IpoOu (MPOIIEHTA),




KOTOPBIM COCTABIISET OJIHA BEJIUYUHA OT IPYTOW;
OpUBOJUTH,  pa3Ouparb, OIEHUBATH  Pa3IUYHBIC
pELIEHNs, 3aIIMCH PELIEHNH TEKCTOBBIX 3a/1a4;
pacno3HaBaTh U OOBSCHITh, OMUPASICh HA ONPENEIICHNUS,
IPSAMO IIPONIOPLIMOHAIIBHBIE 151 00paTHO
MIPONIOPLMOHAIIBHBIE 3aBUCHMOCTH MEKy BEJIMYMHAMU;
IIPUBOJNTH IIPUMEPHI 3TUX 3aBUCUMOCTEN U3 PEAbHOTO
MUpA, U3 JPYTUX YYEOHBIX [IPEIMETOB;

peliaTh NpakTUKO-OPUEHTUPOBAHHbBIE 3a/1a4K Ha ApooH,
IPOLEHTHI, MPSAMYIO U 00paTHYIO IPONOPIUOHAIBLHOCTH,
IIPOIIOPLIUM.

AnreGpanveckue
BBIPKCHHSL.
Toxnaectna. (9 4.)

ByKBEHHBIE BBIPQ)KECHUS WJT BBIPAYKEHUS C
nepeMeHHbIMU. JlomycTuMble 3HAYEeHUS
IIEPEMEHHBIX. DopMyJIbI.
[IpeoOpazoBaHne OYKBEHHBIX BBIPaXKEHUH,
packpeITUe  CKOOOK U  IPUBEICHUE
MOJOOHBIX CJIaracMBbIX.

OBJIQZIETh  aJreOpanvyeckodl  TEPMHUHOJIOTHEH |
CUMBOJINKOM, TPUMEHATh €€ B NIPOLECCE OCBOCHUSA
y4eOHOro MaTepuana;

HaxXOJIUTh 3HAYC€HHUsS OYKBEHHBIX BBIPAKEHUW MpPHU
3a/IaHHBIX 3HAYEHUSX OYKB;

BBITNIOJIHATH BBIYUCIIEHUS MO (popMyJiaM;

(GbopMyIUpPOBaTh CBOMCTBA CI0KEHUS M YMHOKEHUS YU CET]
(mepemMecTUTENbHOE, COYETATENBHOE,
pacIpenenuTenbHOe, CBOWCTBA, CBSA3AHHBIE C HYJIEM H
eIMHULIEN ), 3aUChIBAaTh UX B BUJE POPMYJ;

OPUMEHSATH (OPMYJIBI AJIs1 pAlMOHATIN3ALUN BEIYUCIICHU;
COCTAaBJISITH (OPMYyJTy HYETHOrO 4Yuciaa U (GopMyiy
HEYETHOTO YHCJIa, YNUCIIA, KPAaTHOTO JaHHOMY;

OOBSICHATH MOHSATHE TOXK/IECTBA;

BBINIOJIHATh TOXIECTBEHHBbIE MPEeoOpa3oBaHUsl UEIbIX|
BBIDAKEHUN C IIEPEMEHHBIMU Ha OCHOBE CBOMCTB
CIOXEHUS M YMHOXEHMS: TMPUBOAUTH MOAOOHBIE
claraeMble, pacKpbiBaTh CKOOKH, Mepe]l KOTOPhIMH 3HAK|
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«IUTIOCY, 3HAK «MHHYC», MHOKUTEJIb;
MPUMEHATh  TOXKIECTBEHHBIE  MPeoOpa3oBaHUS IS
YIPOIIEHUS BEIPAKCHHUH C TIEPEMEHHBIMU;

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.

Crenenb

OnpeneneHue CTENEHU C HATypaJIbHBIM

IIPUBOAUTDH YHCJIOBLIC U 6YKBCHHBIG IIPUMCPHBI CTCIICHHU C
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HaTypaJbHBIM
nmokasarejieM |
cBoricTBa. (13 4.)

eé

MOKa3aTejaeM. YMHOXEHUE U JICJIICHUE
CTEIIEHEW.  BO3BEICHUE B  CTCIECHb
npousBeficHUsT U creneHu. OAHOUYNIEH U
€ro CTaHJAApPTHBIA BHUI. YMHOXCHHUE
OJIHOWICHOB. BO3BEJACHHUE OJHOWIECHA B
cTeneHb. (QYHKIMU y=X2, y=X° H HX
rpaduK.

HaTypaJbHBIM  TIOKa3aTesneM, OOBSCHSS  3HAYCHUS
OCHOBaHUS CTETEHHU U TOKa3aTessd CTENEHH, HAXOIUTh
3HAYCHUs CTerneHel Buaa a"(a— nrobdoe parroHaIBHOE
YHUCJI0, N— HATypaJbHOE YHUCIIO);

BBIUMCIISATh 3HAUCHHWE BBIpAXEHUH BHaa a", rae n -
HATypaJbHOE YMCIIO TPU JIOOBIX a;

HAXOJIUTh 3HAUYECHUSI BBIPAXKEHUH, COJIEpKAIIUX CTEIEHb C
HaTypaJibHbIM MOKa3aTeJeM, 0 MOPSIAKY JIeHCTBHM;
(GbopMyIIMpOBaTh, 3aMUCHIBATh B CUMBOJIMYECKON opMe U
00OCHOBBIBaTh CBOICTBA CTENEHH (YMHOKEHUE U JIETICHUE
CTENCHEN, BO3BEJCHUE B CTENEHb IPOU3BEACHUA MU
CTETICHHN);

IPUMEHATh CBOWCTBAa CTENEHU JUId NpeoOpa3oBaHUS
BBIPOKEHUN ¥ BBIYUCICHUN, I BBEACHHUSA TOHSTHS
HYJIEBOM CTEIICHH YNCIIA;

OTIEPUPOBATH TIOHATHEM «OTHOUIICH;

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

BBITIOJHATh YMHOXKEHHE OJIHOYJICHOB M BO3BEJICHUE
OJITHOYJICHA B CTEIICHB;

OPUMEHSATh paHee IOJIyYeHHblE 3HaHMS O CBOWCTBAX|
CTETCHH.

MHuorousieHsl. (39 4.)

MHoOrouneH U €ro CraHJapTHbIA BU/I.
CnoxeHrue W BbIYMTAHUE MHOTOWICHOB.
YMHOXKEHHE OJHOWICHA HAa MHOTOYJICH.
BbIHECEHUE  OOIIero MHOXHUTENS  3a
CKOOKHM. YMHOXEHHE MHOrOWJIeHa Ha
MHOroujieH. Pa3nokeHue MHOrouieHa Ha
MHOXHUTENIM  CIIOCOOOM  TPYIMITHPOBKHU.

pacmo3HaBaTh MHOTOWIEH M MHOTOWIEH CTaHJAapTHOTO
BUIA;

MPUBOJIUTH MHOTOYJICH K CTAHAAPTHOMY BUJY;
OTMPENENATh CTETICHh MHOTOWICHA;

BEITIOJIHATh TIPEOOpa30oBaHUS IIEJIOTO BBIPWKCHHUS B
MHOTOWICH TIPUBEACHUEM IOAOOHBIX  ClIaraeMbIX,
PaCKpPBITUEM CKOOOK;
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BO3BEJICHUE B KBAJpaT U B KyO CyMMBI U
Pa3HOCTU JBYX BbIpaX€HUU. Pa3znoxxeHue
HAa MHOXHWTEIU C TOMOIIBI0 (OpMYyI
KBaJpaTa CyMMbl U KBaJpara pPa3HOCTH.
YMHOKEHHE Pa3HOCTH JIBYX BBIPOKCHUUN
Ha UX CymMy. Pa3noxeHue pa3HOCTH
KBaJpaTOB Ha MHOXKUTENH. Pa3noxeHne Ha
MHOXXHUTEIIM CyMMbl U Pa3HOCTU KyOOB.
[IpeoOpa3zoBaHue 11€710T0 BBIPAKEHUS B
MHoOroujieH. [IpuMeHeHne pa3IMYHbIX
Croco00B TUISt Pa3IIOKEHUS Ha
MHOKHUTEIIU.

BBITIOJHATh YMHOXXCHHE OJHOWICHA HAa MHOTOWICH M
MHOTOYJICHAa HA MHOTOWICH, MNPUMEHATh (HOPMYIIbI
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH;

UCIIOJIb30BaTh TEPMUH  «(HOPMYJIBI  COKpPAIIEHHOTO
YMHOKEHUS,

OCYWIECTBIIATh ~ PAa30XKCHWE  MHOTOWICHOB  Ha
MHOXHUTEIH TyTEM BBIHECCHHS 3a CKOOKH OOIIero
MHOXHTENS,  OpUMEHEHHs  (OpMYJbl  Pa3HOCTH
KBaJpaToB, (GOPMYJ  COKpAIIEHHOTO  YMHOXEHHUS,
croco0a rpynnupoOBKH;

NPUMEHATh  TpeoOpa3oBaHUE  MHOTOWICHOB IS
peIIeHUsT pa3InIHBIX 337a4 U3 MAaTeMAaTHUKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHON MPAKTUKH,

3HAKOMHUTBCS C HICTOPHEH Pa3BUTHUSI MATEMATHKH.

IloBTOpEeHne
o6o6menue. (114.)

[ToBTOpeHHE OCHOBHBIX TOHATHA W
METOJI0OB Kypca 7 Kiacca, 0000IiieHue
3HAHUM.

BBIOMPATh, NPUMEHSTh OLIEHUBATH CHOCOOBI CPaBHEHUS
YKCeN, BBIYUCIECHUM, MpeoOpa3oBaHUl BBIPAKECHUN,
peleHns ypaBHEHUM;

OCYIIECTBJISITh CAMOKOHTPOJIb BBITTOJIHAEMBIX JICHCTBUN
51 CaMOIIPOBEPKY pe3ynbTara BBIYUCJICHUN,
npeoOpa3oBaHuid, TOCTPOCHUH;

pemath 3aJayd W3 PEaJbHOM JKU3HU, MPUMEHSTH
MaTeMaTUYECKHUE 3HAHUS JUISl PEIICHUs 3aAa4 U3 IPYTrux
IIPEIMETOB;

pemiaTh TEKCTOBbIE 3aJa4yd, CpPaBHHBAaTh, BHIOMPATH
CIIOCOOBI PEIICHUS 3aJaUH.

8 kiace

(2 yaca B HefeJ110, Bcero 68 yacon)
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Ha3Banmue pasaena

OcHoOBHOE coaepxkaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH oﬁyqamumxca

(TemMblI)
Kypca (4110 YacoB)
[ToBTOpEHKE Kkypca| CTeneHs ¢ HaTypaJibHBIM [1OKAa3aTelIeM U € aKTyaJIM3UPOBATh UMEIOIIUECS 3HAHUSI U YMECHUS;

anreOpsl 7 kmacca. (5 4.)

CBONCTBA; npeoOpa3oBaHue LETIBIX
BBIPAKECHUM. pelieHne JIMHEWHBIX
ypaBHEeHM. Pemenue 3agay rnpu noMmouu
JIMHEWHBIX YPABHEHUM.

BBIIIOJIHATL TPCHHUPOBOYHBIC 3a/laHUA, KOPPCKTUPOBATH
CBOM 3HAHHA U YMCHU,

OTBCYATL Ha HUTOI'OBLIC BOIIPOCHI W OIOCHHBATL CBOHU
JOCTHKCHU.

YpaBHeHUs 151
HepaBeHCTBA. CHCTEMBI
JVHEWHBIX ypPABHEHHM.

(154.)

JIunenHoe ypaBHEHUE c
NEPEMEHHBIMU U €ro rpaduk.

[loHATHE CHCTEMBI IMHEWHBIX YPABHEHUN C
JIBYMsI TEpeMEHHBIMHU. Pemenue cucrem

JBYyMSI

JMHENHBIX ypaBHEHUI crnocooom
NOJICTAHOBKH,  CIIOCOOOM  CIIOKEHHSI.
['paduyeckuii MeTOA peUICHUS] CHUCTEM
JIMHEWHBIX YpPaBHEHUH c IBYMsl
nepeMeHHbIMU.  Pemienwe  3agad ¢

ITIOMOILBIO CUCTEM JINHENHBIX YPABHEHUMU.

noa0upaTe IpPUMEPHI
pelIeHneM  JIMHEWHOIO
IIEPEMEHHBIMU;
HaXOJIUTh LEJIbIE PEMICHHS MyTEM Iepedopa;

BBIpAXaTh W3 JIMHEMHOIO YpPaBHEHHS C JByMs
IIEPEMEHHBIMH OJIHY IIEPEMEHHYIO Yepe3 APYTYIO;
CTPOUTHh B KOOPAMHATHOM IUIOCKOCTH Tpaduk
JUHEWHOTO YpPaBHEHHsS C JBYMs II€PEMEHHBIMHY;
NO0JIb3YACh TpaUKOM, MPUBOAUTH MPUMEPHI PELICHUS
YPAaBHEHUS;

pa3yIMyaTh NNapaiesIbHBIE U IIEPECEKAIOIINECS NIPSMBIE
10 UX YPAaBHEHUSIM,;

HCCIIEI0BATh BOIPOC O KOJIMYECTBE PEIICHUN CUCTEMBI

nap 4uces, SBISIOIIMXCS
ypaBHEHUSI C  JIByMs

JIBYX JIMHENHBIX YPaBHEHUM Ha OCHOBE
GyHKIMOHATBHO-TPAPUIECKUX pEeACTaBIICHUIM
YpaBHEHUS;

UCIIOJIb30BaTh Tpa@UuecKuil MeToA Ml pelIeHUs
CUCTEM JIMHEHHBIX YpaBHEHUH C ABYMSI NEPEMEHHBIMU
(OrpaHUYEHHO);

peniaTb CUCTEMBI JIBYX JIMHEHMHBIX YPABHEHUM C IBYMS
NIEPEMEHHBIMU MOJICTAHOBKON U CIOKEHUEM;
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COCTaBIAITb M pPEIIaTh YPaBHEHHE WM CUCTEMY
YPaBHEHMH 110 YCIIOBHIO 33J1a4l, HHTEPIIPETUPOBATH B
COOTBETCTBMM € KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN
pe3ynbTar.

Anrebpandeckue
BBIPAKCHHS.

Anrebpandeckas apo0b.
(22 4.)

ParinonanbHbIe BBIPAKCHHSL.
Anreopanueckass apoOb.  JlomycTumbie
3HAYEHUS  IEPEMCHHBIX B  JIPOOHO-
palMoHANBHBIX BhIpaXKeHUsX. OCHOBHOE
CBOMCTBO npoou, COKpaIICHHE
anreOpanueckux  JapoOei, NpHBEACHHE
anreOpanyeckux JapobOeil K  oOmemy

3HaMeHaTenmo. (CJ0KEHUEe W BBIUUTAHUE
npo0ell ¢ OaMHAKOBBIMU 3HAMEHATCIISIMU;
CJIOKEHHUE U BRIYMTAHUE IPoOeH ¢ pa3HBIMU
3HAMEHATENIIMH, yMHOXXEHHUE  JApoOeii;
BO3BEJCHHE JpOOM B CTCICHB; JEJICHUE
npobeii. [IpeoOpa3zoBanue palMOHAIBHBIX

BbIpakeHUU. lloacTaHoBKa BBIpAKEHUN
BMECTO IIEPEMEHHBIX.

bynxkmus y = k/x (oOpatHas
MPOMOPIIMOHAIBHOCTE) U €€ Tpaduk

(runiepbomna).

3aMKChIBATh AITEOPANnYECKUE BbIPAKCHMUS;
HAXOJIUTh 00JacTh JOITY CTUMBIX
PalMOHAIIBHOTO BHIPAKCHMUS;

BBITIOJIHATh YHCJIOBBIE TMOACTAHOBKA M BBIYHCIIATH
3HayeHue JpoOM, B TOM YHUCJIE€ C IOMOIIbIO
KaJIbKYJISITOPA;

(dbopMyIMpOBaTh OCHOBHOE CBOMCTBO alireOpanydecKoy
JIpoOU U MPUMEHATH €ro Uil peoOpa3oBaHus JpOOeH:
COKpalllaTh pallMOHAIbHBIE IPOOU, MPUBOIUTH APOOb K|
3aJlaHHOMY 3HAMEHATEIIO;

BBITNIOJIHATH JIEUCTBHS C alreOpanyecKuMHu IpoOsSIMH;
BBINIOJIHATh ~ CJIOKEHWE, BBIUUTAHHUE, YMHOXEHUE,
JIeJIEHUE U BO3BEJCHHE B CTENEHb pPallMOHAIbHBIX
npobeil  mpu  mpeoOpazoBaHMM  PALMOHAIBHBIX
BBIPAKEHUH C YUYETOM MOPSIAKA IEUCTBUM;

JIOKa3bIBaTh TOKJIECTBA, COJEPKAILIHUE PALMOHAJIBHBIE
npoou;

NPUMEHATh  TIPeoOpa3zoBaHUs
pelIeHus 3a1ay;

BBIpaXKaTh TNepeMeHHble u3 (opmyn ((hU3UUECKUX,
reOMETPUYECKHUX, OMKCHIBAIOIINX OBITOBBIE
CUTYAIINH);

pacno3HaTh (YHKIHIO Y=K/X U €€ rpaduk;

CTpOoUTh Tpaduk (GYHKIMU IO TOYKAM, OMHUCHIBATH
cBOMCTBa (DYHKIMH (OIpaHUYEHHO); AaHAJIIM3UPOBATH U

3HAYEHUU

BBIDOKEHUN IS
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MTOKa3bIBATh CXEMaTHYCCKH MIOJIOKCHHE Ha
KOOPJIMHATHOM TIJIOCKOCTH rpadka B 3aBUCUMOCTH OT
3HaueHus KoddurmenTa.

Uucna u BBIYHUCIICHUS.
KsamgpaTtueie kopuu. (19

9.)

PanponanbHple W HppalMOHAIIBHBIC
YHCJ1a; MHOYKECTBO PAllMOHAIBHBIX YHCEI,
CpaBHEHHUE palMOHAIbHBIX qucell,
JNEUCTBUS C PAlMOHAIBHBIMU YHUCIAMMU.
[IpencrapieHne palnMoOHAIBHOTO YHCIIA
necATUYHOW ApoObro. PacmosHaBaHue

UppALMOHAIBHBIX qucel.
NppanmonanbsHOCTH yucia V2.
Hecatuunbie OpUOIMKEHUS
UppalnoHaNbHBIX uncen. (CpaBHeHUE

UppallMOHANbHBIX uHncell. KoHeuHble u
OECKOHEYHbIE  JECATUYHBIE  JIpOOH.
MHOXECTBO  JICHCTBUTEIBHBIX  YHCEI,
NENUCTBUTEIbHBIE yucia KaK
OECKOHEYHbIE  JECATUYHBIE  JIpOOH.
B3aUMHO  OJHO3HA4YHOE COOTBETCTBUE
MEXK]Ty MHOKECTBOM  JIEUCTBUTEIbHBIX
qucen u MHO>KECTBOM TOYEK
KoopauHaTHON  mpsimoil.  CpaBHEHUE
NENCTBUTEIBHBIX qucen,
apupMeTHIecKue JNEUCTBUS c
JNEUCTBUTEIBHBIMU YUCIIaAMU.
KBagpatueie kopHHM; apupMeTHYECKUN
KBaJpATHEIA KOPEHb. YPaBHEHUE BHIA X°
= a. HaxoXIeHUEe NPUOIMKEHHBIX
3HAYEHUHU KBaJIpaTHOTO KOPHSL.

pa3BUBATh MPEJCTABICHUS O YHCIAaX: OT MHOXKECTBA
HaTypaJbHBIX YHCEN JO0 MHOXECTBa JEHCTBUTEIBHBIX
YHCeT;

03HAaKOMHUTBCSI C BO3MOXXHOCTBIO TMPEJICTaBICHUS
JICUCTBUTEIILHOTO yucna KaK OCCKOHEUHOM
JNECATUYHOM  ApOOH,  MNPUMEHSATh  JICCATUYHBIC
MPUOIMIKEHUST PallMOHAJIBHBIX W HppaliOHAIbHBIX
YHCeT;

M300paKkaTh  JIEUCTBUTENIBHBIE  YHUCIA  TOYKAMH
KOOPANHATHOM IIPSAMOM;
3aIMChIBATD, CpaBHMBaTb W  yHOPAIOYUBATH

JICUCTBUTEIILHBIC YHCIIA;
BBINOJIHATH, COYETAs] YCTHBIE U MUCbMEHHBIE MPUEMBI,

apudpMeTHYeCKUe JIEUCTBUA €  pallMOHAJIbHBIMU
YUCJIaMH;  TPEACTaBIATh  pallMOHAJIBHBIE  YMCla
JECATUYIHOU JIPOOBIO;

MOJTyYUTh MIPEJICTABICHUE 0 3HAYMMOCTH
JICUCTBUTEIBHBIX qucen B MIPAKTUYECKOMN

JIeATEeIIbHOCTH YEJIOBEKa;
bopMyIUpOBaThH OINpPEACIICHUE KBAJAPATHOTO KOPHS U3
qucIia, apuhMeTHYECKOro KBaAPaTHOTO KOPHS;
MPUMEHSTh  OMNEpallMi0  HW3BJICYEHUS KBAJAPATHOTO
KOpHS M3 4YHUCJa, HUCIOJb3ys MPU HEOOXOIUMOCTH
KaJIbKYJISITOD;

OIICHUBATh KBaJpaTHbIE KOPHU IEJIBIMA YHCJIAMHU U
JNEeCITUYHBIMU IPOOSIMU;
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KBagpaTHbI KOpEHb U3 IPOU3BEACHUS U
ApoOu; KBaapaTHBIM KOPEHb U3 CTEIICHHU;
BBIHECEHUE MHOXUTENS W3-MOJ 3HaKa
KOpHS; BHECEHHE MHOXKUTENS MOJ 3HaK
kopHs. [IpeoOpa3oBanue BBIPAKCHHUIA,
coJiep KalnX KBaJApaTHBIE KOPHH.
®ynknus y=vx v*vX 1 ee rpadux.
[Ipocrenmmue VppalKrOHaIbHbIE

ypasHeHus +/ f (x) = a,/f(x) = /g(x).

® pacro3HaBaTh GYHKIMIO Y=V/X 1 rpauK QyHKINH;
® cTpouth TpaduK QPYHKIMH IO TOYKAM, OIHUCHIBATH

CBOMCTBa  (DyHKUMH, TOKa3bIBaThb CXEMAaTUYECKH|
noJio’keHue rpaduka Ha KOOPAMHATHOM MJIOCKOCTH;
CpaBHUBATb U YIOPSJAOYMBATH pAIMOHAIBHBIE U
UppalMOHANbHBIE YHWCIa, 3alMUCaHHBIE C TMOMOIIBIO
KBaJpaTHBIX KOPHEM;

MCCIIEN0BATh YPABHEHUE X° = a, HAXOAWTh TOYHBIE M
npUOIMKEHHBIE KOPHU TIpH a > 0;

HCCJIEIOBATh CBOMCTBA KBAJIPaTHBIX KOPHEU, MPOBOJIS
YHUCJIOBBIE  HKCHEPUMEHThI €  HCIOJIb30BAaHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA);

JTIOKa3bIBaTh CBOMCTBA apu(METHUUECKUX KBaJIPaTHBIX
KOpHEH;

IPUMEHSTH UX JIJIs MpeoOpa30BaHus BRIPAXKECHU;
BBIHOCUTh MHOXXHUTEIb W3-TIOJ] 3HAaKa KOPHSA, BHOCHUTH
MHOJKUTENb MO 3HAK KOPHS;

BEITIOJTHSTH npeoOpa3oBaHus BBIPOKCHUH,
coJiep KaInX KBaJpaTHbIC KOPHU;
M3y4arth CIocoObl OCBOOOXKICHHS T

UPPALMOHATIFHOCTH B 3HAMEHATENe Apoou;

BBIpOKATh TIEPEMEHHBIE U3 TEOMETPUYECKUX U
busnaeckux Gopmy;

BBIYHCIIATh 3HAYEHUS BBIPAKEHUU, COACpPIKAIIUX
KBaJIpaTHbIE KOPHH, MCTOIB3Ys MPU HEOOXOAMMOCTU
Ta0IHITy KBaIPaTOB HATypaJbHBIX qHCell,
KaJIbKYJIATOD;

UCTIONIb30BaTh B XOJ€ PEIICHUS 3a]a4 dJIEMEHTapHbIC
MPEJICTABIICHNSI, CBS3aHHBIE C  NPHOTMKEHHBIMH
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3HAa4YCHUAMMUM BCIIMYHUH,
3HAaKOMMTLBCA C HCTOpHeI;'I Pa3BUTHA MATCMATHKMU.

IloBTOpEeHue u

o6o6menue. (7 4.)

[loBTOpeHNE  OCHOBHBIX IOHITHHA |
METOJIOB KypcOB 7 U 8 Ki1accoB, 0000111eHIE
3HaHUM.

BBIOMpaTh,  MPUMEHSTH,  OLEHHUBATH  CIIOCOOBI
CpaBHEHUS 4YHCEJ, BBIUUCICHUN, MpeoOpa3OBaHUN
BBIPAKCHUH, PEIICHUS YPABHCHUU,

OCYILIECTBIIATh CaMOKOHTPOJIb BBITIOJTHSEMBIX

JIEWCTBUH M CaMONPOBEPKY pe3yJibTaTa BBIYUCICHUH,
peoOpa3oBaHUM, MIOCTPOCHUN;

pemaTth 3aJadyd W3 PEATbHOW IKWU3HU, NPUMEHATH
MaTeMaTUYECKUE 3HAaHUS ISl PEIICHHS 3aj1ad U3
JIPYTUX MIPEAMETOB;

pelaTh TEKCTOBBIE 3aJayd, CpaBHHMBAThb, BHIOMPATH
CIIOCOOBI PEIICHUS 3a/1a9H.

9 KJjacce

(2 yaca B Hej1eJ110, BCero 68 yacoB)

Ha3Banue pasnena
(Tembl)
Kypca (41cJI0 4acoB)

OcHoBHOE coaep:xaHue

OcHoBHBIE BUIbI IESITEJIbHOCTH 00y4aOIIUXCS

[ToBTOpenue. (4u.) [IpeoOpazoBanue palMOHATIbHBIX aKTyaJIM3UPOBATh UMEIOIIUECS 3HAHUSI 1 YMEHUS;
BBIPKECHH. [IpeoGpazoBanue BBITIOJIHSATh TPEHUPOBOUYHBIE 3aJaHUs, KOPPEKTUPOBATH
BBIPDAXKEHUN, COJEpKAIUX KBaJApPaTHBIC CBOY 3HAHUS U YMEHUS;
KopHU. Pemienne cucrteM  JMHEWHBIX OTBEYaTh HA WMTOTOBBIE BOMPOCHl M OLIEHUBATH CBOU
YPaBHEHUM. JOCTHXKECHUS.

VYpaBHeHus u | OnpeneneHue KBAApPaTHOTO YpPaBHEHWS, pacrio3HaBaTh KBaJIpaTHHIC YPaBHEHUS;

HEpPABEHCTBA. HETIOJIHbIE KBaJpaTHble  ypaBHEHHS. 3amuchiBaTh  (HOpMySy  KOpHEH  KBaJpaTHOTO

KBanparnsie KomnuecTBo KOpHEH KBaJpaTHOT'O YPaBHEHU;

ypaBHeHUs. (22 4.) YpPaBHEHHSI B  3aBUCHUMOCTH OT  €ro peliarb KBAaJAPATHBIE YPAaBHEHHUS — TOJHBIE U
JUCKpUMUHAHTA. PelnieHue KBaJpaTHBIX HETIOJIHBIE;
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ypaBHeHUH 10  (opmyrne. PerieHue | @ MpoOBOAUTH MPOCTEUINNE HCCICAOBAHUSA KBAJAPATHBIX
YPaBHEHUH, CBOJAIIMXCA K KBAJPATHBIM. YPaBHEHHI;
Pemenne 3amad ¢ MOMOIIBIO KBAJpPATHBIX | ® pEIIAaTh yPaBHEHMS, CBOASAIIMECS K KBAJpPAaTHBIM, C
ypaBHeHuii. Teopema Bwmera. Ilogbop MTOMOIIBIO MPE0OPA30BAHMIA;
KOpPHE C HCIOJb30BAaHHEM TEOPEMbI | ® HaOI0aTh U AaHAJIM3UPOBATH CBSI3b MEXKIY KOPHSIMU U
Buera.  KBagparHele  ypaBHeHus  C K03 PUIIMEHTaMH KBaJAPAaTHOTO YPABHECHHS,
napaMeTpoM. e (opmynupoBath Teopemy Buera, a Taxke oOpaTHYIO
Pemenune JIpOOHO-pAIMOHATBHBIX TEOpPEMY, IPUMEHATh O3TU TEOPEMBI [JISl PELICHUS
ypaBHeHMH. Pemienue 3amad ¢ MOMOILIBIO 3az1ady;
palMOHANIBHBIX YPaBHEHUW Ha JBU)KEHUE, | ® pelaTb  TEKCTOBbIE  3ajaud  ajureOpandecKuMm
COBMECTHYIO pabOTy U MOKYIIKH. CHOCOOOM: MEPEXOAUTDH OT CIOBECHOH (HOPMYITUPOBKU
yCIIOBUSL 33Jaud K anreOpanyeckodl MoOAenu IyTEM
COCTAaBJICHUSI YPABHCHUS,
® pemaTh COCTaBIECHHOE YPABHEHHUE,
® VHTEPIPETUPOBATH PE3YJIbTAT;
® 3HAKOMMTHCS C UICTOPUEHN pPa3BUTHUS alIreOphl.
YpaBHeHUs YucrioBble HEpaBEeHCTBA M HMX CBOMCTBA. | ® (OpPMYyJIHpPOBaTH CBOMCTBA YHUCJIOBBIX HEPABEHCTB,
HEpPABEHCTBA. OObeIMHEHHE U TEPEeCEeYEHUE YHUCIOBBIX WUTIOCTPUPOBATh MX HAa KOOPAMHATHOM MPSMOU,
Hepasencrsa. (18 4.) MHOXECTB.  YUHMCIIOBBIE  MIPOMEKYTKH. JTIOKa3bIBaTh aJIreOPandecKu;
OObeauHEHNEe M TEpEeceYeHHE YMCIIOBBIX | ® JOKa3bIBaTh HEPABEHCTBA HAa OCHOBE ONPEICIICHUs
IIPOMEXYTKOB. HEPABEHCTBO C OJHOU YUCJIOBOTO HEPABEHCTBA;
IIEPEMEHHON. JIMHEHHbIE HEPABEHCTBA C | ® MPUMEHSTh CBOMCTBA HEPABEHCTB B XOJE PELICHUS
OIIHOW IIEPEMEHHOM MW UX pEIICHUE. 3a7a4; B TOM YMCJIE JUIs1 OUCHKY 3HAYCHUS BBIPAKCHUS,
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOI | ® OOBSCHATH, YTO SBISIETCS PELICHHEM HEPaBEHCTBA C
nepeMeHHON 1 uXx penieHue. M3o0paxenue OJHOM MEPEMEHHOM U YTO 3HAYUT PELINTH HEPABEHCTBO;
pelIeHusl JIMHEMHOTO HEPAaBEHCTBA U UX | ® pPELIATh JMHEHMHBIC HEPABEHCTBA C OJAHOM NEPEMEHHOMU,
CUCTEM HA YHCIIOBOU MPSMOM. M300pakaTh peIlIeHWEe HEPABEeHCTBA HAa YHCIOBOH
IIPSIMOI;
° CBOWCTBY

IIPUMEHSTh TPU  PELICHHH HEPABEHCTB
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HEPABEHCTB;

peliaTh CUCTEMbI JUHEHHBIX HEPAaBEHCTB, M300pakaTh
pelIeHrEe CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPAMOW;
pelIaTh ABOMHBIC HEPABEHCTBA.

Yucna u Beruucnenus.| [IpubnuxéHHoe  3HaUY€HHWE  BEIMYWHBI, OOBSICHATh TOHATUS TPUOIMKEHHOE 3HAUEHUE U €ro

[Tpubnuxénnoe TOYHOCTb  MpuOIMxkeHus. OKpyriieHue TOYHOCTB;

3HaueHue BeaMuMHbL. (2| yucen. [Ipukuaka v oreHKa pe3yJbTaToOB UCIIOJIb30BaTh pa3Hbie (GOPMbI 3aMUCH MPUOTMKEHHBIX|

9.) BBIYMCIICHUN. [TorpemHocTh 3HAYCHUI;

MPUOIINIKEHUS. AHAJIM3UPOBATh U JIeJIaTh BBIBOABI O TOYHOCTH

MPUOJIMKEHUST JEHCTBUTEIBLHOTO YUCa TIPU pElICHUY
3a/1ay;
BBIYUCIISITH aOCOJIIOTHYIO U OTHOCUTEJIbHYIO
MOTPEUTHOCTH MPUOIMKEHNUS;
OKPYTJISATb ~ JEHUCTBUTENBHBIE  YHWCIA,  BBIIOJHATH
IIPUKUJKY PE3YJIbTaTa BBIUYMCICHHM, OLICHKY 3HAYEHUH
YUCJIOBBIX BBIPAKCHHM.

Uucna wm BeuucieHus. CTeneHb ¢ LENbIM  [MOKAa3aTeNIeM. (bopMynupOBaTh OMNpEAESIEHUE CTENEeHU C LEJbIM|

Crenenp ¢ wenslM| CranmapTHas 3amuch 4ucia. Pasmepsl II0Ka3aTeleM;

II0KA3aTEeJIEM. OOBEKTOB  OKpyXkaromero wmupa  (OT HAaXOJWTh 3HAYCHUS BBIPAKECHUN, COAEPKALINUX CTEIIEHD

(10 4.) AJIEMEHTAPHBIX YaCTHI[ 10 KOCMMYECKHUX C LEJIBIM OTPULIATEIBbHBIM [IOKA3aTEIIEM;

O00BEKTOB), JIUTEIHLHOCTh TPOIECCOB B
oKpy»katoieM mupe. CBONCTBa CTENEHU C
LEJIBIM TTOKa3aTEeIIEM.

MPEACTABIATh 3alUCh OOJBIIMX M MaJbIX 4YHCEN B
CTaHJAPTHOM BUJIE;

CpaBHHMBATh 4YHWCIA W BEIUYUHBI,
HCIIOab30BaHueM creneHu 10;
HCIIOJIb30BaTh 3aIMCh YKCEN B CTAHJAAPTHOM BHUIE IS
BBIDQXKEHUSI  Pa3MEpPOB  OOBEKTOB, JIJIUTEIBLHOCTH
MIPOIIECCOB B OKPYKAIOIIIEM MUPE;

dhopMyIHpOBaTh, 3aMKUCHIBATH B CHMBOJIMUECKOHN hopme
U WUTIOCTPUPOBATh MPUMEPAMH CBONCTBA CTENEHU C

3aIlIMCaHHBIC C
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LEJIBIM TOKa3aTeeM;

MPUMEHSATh CBOWCTBA CTEMEHW IS MPeoOpa3oBaHUS
BBIDOKCHHUMA,  COJEPXKAIUX  CTENEHU C  IEJbIM
MOKa3aTeNeM;

BBITIOJIHATh JICUCTBUS C YHCIIAMH, 3alMCAaHHBIMH B
CTaHAapTHOM BHUjC (YMHOXKEHHUE, eTICHUE, BO3BEICHHUE
B CTETICHB).

Oynkuuu. OCHOBHBIC
MMOHSTHS. YucnoBble

bynkumu. (7 4.)

[Tonsitue Qynkuuu. ObnacTh
ONpEJEICHUs] W MHOXECTBO 3HAYCHUU
bynkuuu. CrocoObl 3amaHusi (QYHKIUH.
['padux pyHKUIUU. CaoiicTBa
byHKIIMH, UX 0TOOpakeHue Ha rpaduke.
Urtenue u noctpoeHue rpauKkoB PyHKIIHMA.

[Ipumepsb1 rpadukoB GyHKUIHH,
OTP@XKAIOIIUX  PEATbHBIE  IPOLECCHI.
(GYHKIIUM, ONUCHIBAIOIIME TPSIMYIO |
oOpaTHy10 IPONOPLIMOHATIbHBIE

3aBUCUMOCTH, UX rpaduKku. GyHKIUnY=X?,
y=x, y=Vx, y=k/x, y=Ix|.

OMepupoBaTh  MOHATUSIMHU:  (QYHKIHUA,  OOJACTh
onpeneneHuss GyHKIUU, 00JIaCTh 3HAYCHUM (PYHKIUH,
3HAUCHUE apTyMEHTAa, 3HaueHue QyHKIINH;

BBIYHCIIATH 3HaUeHUs1 PYHKIUH, 3aJTaHHBIX (OopMyJIamMy
(ipu HEOOXOAMMOCTH UCITOIb30BaTh KAJIBKYIISTOD);
COCTABJISITh TAOJIUIBI 3HAYCHUI (PYHKIUY;

CTPOUTH MO TOYKaM rpapuku PyHKIUI (OrpaHUYEHHO);

OMHUCHIBATH CBOWMCTBa (PYHKIMM Ha OCHOBE €€
rpaduyecKoro npeacTaBICHuUS;
OMHUCHIBATH  CBOWCTBA  DJIEMEHTApHBIX  (YHKIIMIL:

y=kx+b, y=x%, y=x°, y=v/x, y=k/x, y=[x];

HaxXOJUTh C TMOMOIIBIO Tpaduka (yHKUMU 3HAYEHUE
OJIHOM W3 paccMaTpUBAaE€MbIX BEJIMYMH IO 3HAYEHUIO
JIpyroi (MpUOIU3UTENBHO);

B HECIOXHBIX CiIy4dasix BbIpaxkatb (Qopmyoi
3aBUCUMOCTb MEX]ly BEJIMUMHAMU;

pacrno3HaBaTh BUJIBI M3y4aeMbIX byHKINA,
COITOCTAaBJISITh CXEMATUYECKHU MOJIOKEHUE HAa

KOOPJIMHATHOM TIOCKOCTH TpaduKoB (PYHKIUN BUIA:
_ —v2 y=y3 _ _ _
y=kx+b, y=x2,y=x°,  y=Vx, y=k/x, y=|x| ¢
COOTBETCTBYIOIIEH (POpMYIIOW;

WCITOJIB30BaTh (DYHKITMOHAJIIBHYIO TEPMHHOJIOTHIO ¥
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CUMBOJIUKY;
UCCIIEIOBAaTh MPUMEPHl  TpauKOB, OTpakarolluXx
peaJIbHBIE TPOLECCHI U SIBJICHHUS;

MPUBOJAUTHL MOPUMEPHI MPOLECCOB M  SABJICHUU C
3aJJaHHBIMHM CBOMCTBAMU;

3HAKOMUTBLCS C TIOHSATHEM HENPEpPhIBHOW (PYHKITHY;
paccMaTpUBaTh IPUMEPHI KYCOYHO 3aIaHHBIX (DYHKITUH;

[ToBTOpEHUE
ob6obmmenue. (5 4.)

[ToBTOpEHHME  OCHOBHBIX TIOHSITHU U
METONOB KypcoB 7, 8 u 9 Kiaccos,
000011IeHNE 3HAHU.

BBIOMPAThH, IPUMEHSATD, OIIEHUBATH CIIOCOOBI CPaBHEHUS
YKCeJ, BBIYUCIICHHUM, MpeoOpa3oBaHU BBIPAKEHUH,
pelIeHrs YpaBHEHU;

OCYILIECTBJISITh CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBU
u CaMOITPOBEPKY pe3yJibTara BBIYUCJICHU,
peoOpa3oBaHUM, MOCTPOCHUN;

pemarh 3aJadyd U3 peajbHOM KU3HU, TNPUMEHSTH
MaTeMaTUYECKHUE 3HAHUS JJIsl pELICHUs 3a7a4 U3 IPYTUX
MPEIMETOB;

pemath TEKCTOBBIC 3ajlaud, CpPaBHUBAaTh, BBIOHMPATH
CriocoObl peIIeHUs 3a/1a4H.

10 kaace

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

Ha3Banue pasnesna
(TemMbI)
Kypca (41ucJI0 4acoB)

OcHoBHoOE coaep:xaHue

OcHOBHBIE BUIbI 1eITEJIbHOCTH 00y4AKOIUXCA

IToBTOpenue. (3 4.)

Peienre ypaBHEHNUI U HEPABEHCTB.
[IpeobpazoBaHue BEIpAKECHUH,
COJZIEpIKAILNX CTENEHb C LIENBIM
[I0KA3aTEJEM.

AKTyaJIM3UPOBATb UMCIOIUCCA 3HAHUS U YMCHHUA,
BBIITOJIHATDH TPECHHUPOBOYHLIC 3aJaHud,
KOPPCKTUPOBATL CBOU 3HAHHWA 1 YMCHUS

OTBCYATb HAa MTOIOBBIC BOIIPOCHI WM OLICHHMBATH CBOH
JOCTHIKCHM .
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Anrebpanueckue
BBIPAKCHUSI.

KBagpaTHbiil TpEXUseH.

KBanpaTHeiil TpéxuneH. Pasnoxenne
KBaJPAaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

e Pacno3HaBaTh KBaJIpaTHBIM TPEXWICH, HAXOIUTh KOPHU

KBaJIPaTHOTO TPEXWICHA, YCTAHABIUBATH BO3MOKHOCTD
€ro pa3jokKEHUSI HA MHOXKUTEIIN;

(3 u.) pacKiaJpIBaTh HAa MHOKUTEIN KBAJAPATHBIN TPEXUIICH C
HEOTPHUIIATESITLHBIM TUCKPUMHUHAHTOM;
NPUMEHSITh pa3/ioKeHHWe KBaJ[paTHOrO TPEXUJieHa
J1s1 npeobpa3oBaHUs palMoHaNbHbIX
BBIPaXKEHHUH.
OyHKIHH. KBagparuunass  Qyskmus, e€ rpaduk pacno3HaBaTh KBAJPATUUHYIO (PYHKIIHIO TTO (POpMYIIE;
KBagpatuunas u cBoiicTBa. [1apabona, koopaArHATHI UCCJIEIOBaTh U ONMUCHIBATH CBOWCTBA (DYHKIIMH y=aX?
bynkums (8 4.) BEPIINHBI 11apadoIbl, 0Ch CAMMETPHUH npu a >0 u npu a < 0 1 pyHKIUH y=ax2+n u y=a(x-m)2;

napa6osbl. CreneHHble QYHKIMH C
HATypaJbHBIMU TOKa3aTeNsiMu 2 U 3, uX
rpaduku u cBoicTia. I'paduueckoe
pelIeHNE YPAaBHEHUM.

CTPOMTb U H300paXkaTh CXEMaTUYECKH TpauKy
KBaJIPaTUYHBIX (PYHKIUH, 3aJaHHBIX (POpMYyJIaMH BUJA
y=ax?, y=ax?+n, y=a(x-m)?, y=a(x-m)>tn ¢ moMompko
111abJIOHOB MapadoJIkI;

BBUSIBIIATH M 00001IaTh  OCOOEHHOCTH
KBaJApaTUYHON PyHKIMU y = ax2 + bx + ¢;
OTIPEAETATh KOOPAUHATHI BEPIINHBI MapaboIibl, OCh €€
CUMMETpHUH, HalIPaBJICHUE BETBEH;

CTpouTh Tpaduk GyHKIMH, 3aaHHON (popmyIioit Buaa y|
= ax2 + bx +c;

IPUBOJUTH NMPUMEPHI KBAJAPATUUHBIX 3aBUCUMOCTEN U3
peasibHOM KU3HU, (PU3UKH, TEOMETPHH;

pacnosHaBaTh QPYHKIHUIO y=ax>,

rpaduka

OOBSICHATH  PACIOJIOKEHHE  HAa  KOOPJIWHATHOU
MJIOCKOCTH TpaduKa;

HCIIOJIb30BaTh (GyHKUHOHATBHO-TPapUYECKUE
NpEACTABICHUS] Ui pelleHuss W UCCIeAOBaHUS
YPaBHEHHUI;
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® AaHAIM3HUPOBATh U IIPUMCHATH CBOMCTBA HN3Y4YCHHBIX

GyHKIMNA U151 KX TTOCTPOSHUSL.

YpaBHeHuUs y| Jlunennoe ypaBHEHHE. Pemenue | ® onpenensaTs CTENEHb LENOr0 YPaBHEHUS;
HEpPABEHCTBA. YpaBHEHUHN, CBOJSIIMXCS K JIMHEHHBIM. | ® pacro3HaBaTh IeJble U APOOHBIC YPaBHEHHUS,
YpaBuenuss c¢ oxaHou | KBamparnoe YpaBHEHHUE. Pemienne | ® pemare JIMHEMHBIE W KBAaJApPATHBIE  YPAaBHEHUS,
nepeMeHHoM. (8 4.) YPAaBHEHUH, CBOJSAIIMXCS K KBaJIPaTHBIM. YpPaBHEHUS, CBOJAIIMECS K HHUM, [POCTEUIIHE
bukBagpatHsle  ypaBHeHuUsA. lIpumepsl JIpOOHO-pallMOHAJIbHBIE YPAaBHEHUS;
pelIeHUs YPaBHEHHUI TPEThEN M YETBEPTON | ® peniaTh YPaBHEHHs TPEThEH M YETBEPTOM CTENEHU C
CTEIICHEW pPAa3JIOKEHUEM HAa MHOXKUTEIIH. IIOMOILBIO PA3JIOKEHUSI HA MHOXHUTEIW U BBEACHUS
Pemenune APpOOHO-pAlIMOHATIBHBIX BCIIOMOTATENIbHbIX  NEPEMEHHBIX (METOJ  3aMEHb]
ypaBHEHUH. PemieHne TEKCTOBBIX 3aaad NEPEMEHHOI), B YaCTHOCTU pellaTh OUKBaJpaTHbHIC
areOpanvyeckuM METO/I0M. YPaBHEHUS;
® peuath JpOOHO-pallMOHAIBHBIE YPABHEHUS, CBO/S UX K
LEIbIM YPaBHEHUSAM C TMOCIEAYIOLENH IPOBEPKON
KOpHEW;
® HaXOJUTh 001aCTh JOMYCTUMbIX 3HAUEHUI TepEMEHHOM
B JApOOHO-pallMOHAILBHOM YpPaBHEHHH, COTJIACOBBIBATH,
KopHHU ypaBHeHus ¢ O/13;
® [pejJiaraTb BO3MOKHbIE CIIOCOOBI PEIIeHUs] TEKCTOBBIX
3a1a4, oOCyKJaTh MX M pelllaTh TEKCTOBbIE 3aJauy
Pa3HBIMH CIIOCOOAMM;
® 3HAKOMMTHCS C UICTOPUEN Pa3BUTHSI MATEMATHKHU.
VYpaBHeHuUs u | KBazpaTHble HepaBeHCTBA M UX PEIICHUE. | ® 4YHUTaTh, 3allMCHIBaTh, [OHUMATh, WHTEPIPETUPOBATH
HEpPABEHCTBA. Pemenue HEPaBEHCTB METOJI0M HEPaBEHCTBA; UCII0JIB30BaTh CUMBOJIMKY 17|
KBagpaTtHbie WHTEPBAJIOB. TEPMHUHOJIOTHIO;
HepaBeHCTBA. (6 4.) ® BLITIOJHSATH npeoOpa3zoBaHus HEPaBEHCTB,
UCIIOJIb30BaTh Ui MpeoOpa3oBaHUsl  CBOMCTBA
YUCJIOBBIX HEPABEHCTB;
® DpACNO3HaBaTh JIMHEHHBIC U KBaIPAaTHbIE HEPABEHCTBRA;
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pemiatb  KBaJpaTHbIE  HEPABEHCTBA,
rpaduyeckue npeacTaBICHuUs;

penaTh KBaJpaTHbIE HEPABEHCTBA M HEPABEHCTBA 0oJiee
BBICOKOU CTENEHU METOJIOM HHTEPBAJIOB;
pemarb  CUCTEMBbl  HEPABEHCTB,
KBaJIpaTHOE HEPABEHCTBO;

OCBauBaTh M IIPUMEHATH HEPABEHCTBA NPU PEIICHUU
Pa3IUYHBIX 3azady, B TOM YHUCIIE
IIPaKTUKO-OPUEHTHPOBAHHBIX.

VCTIOJIb3YS

BKJIKOYAarOIHX

VYpaBuenus ¥ YpaBHEHHE C JIByMs IE€PEMEHHBIMU U €TI0 OCBaMBaTh U NPUMEHITh MPUEMBI PEIICHUS CUCTEMBI
HEpaBEHCTBA. rpaguk. Cucrtema JBYX  JIMHEHHBIX JIBYX JIMHEWHBIX YPaBHEHHUU C JABYMS MEPEMEHHBIMHU U
Cucrembl ypaBHEHUM. | ypaBHEHUN C JIByMs MEPEMEHHBIMU U €€ CUCTEMBI JIByX YPAaBHEHH, B KOTOPBIX OJIHO ypaBHEHHE
(6 4.) pemenue.  Pemenume  cucteM — JIBYX HE SIBJIICTCS JTUHEHHBIM;
ypaBHEHUH, OJHO U3 KOTOPHIX JTUHEHHOE, a HCITOJTH30BATh GyHKIIMOHATBHO-TpapUIeCKue
Ipyroe — BTOpou cteneHu. [ padudeckas MPEACTABICHUS] IS PEIICHUS ¢ HCCIACAOBaHUS
WHTEPIpPETalus CHUCTEMBl YpPaBHCHHHA C YpaBHEHUH U CUCTEM;
TBYMSI MePEMEHHBIMHU. Pemenue aHAMM3UPOBaTh  TEKCTHI  3aJad,  pemarh  HUX
TEKCTOBBIX 3a/a4y anre0panvIecKum anre0pandecKuM CIocoO0M: TIEPEXOAUTh OT CIIOBECHOH
CII0OCOOOM. (GbOpMYTUPOBKM YCIIOBUSI 3aaydl K anreOpandeckon
MOJENU TYTEM COCTABJICHUS] CHCTEMbl YypaBHEHUM;
pemarb ~ COCTaBJICHHYID  CHUCTEMY  YpaBHEHUI;
MHTEPIPETUPOBATH PE3yJIbTaT;
3HAKOMUTKCS C UCTOPUEH Pa3BUTHsI MATEMATUKHU
VYpaBuenus u | I'paduueckas uTepIpeTaIvisi HEPABEHCTB UMETh  MpeACTaBieHuEe 00  H300paKeHWHW  HAa
HEpaBEHCTBA. U CHUCTEM  HEPaBEHCTB C  JByMS KOOPJIMHATHON  TUIOCKOCTH  MHOJXKECTBA  pEIICHUH

HepasenctBa ¢ nByms
nepeMeHHbIMH (2 4.)

NCPEMCHHBIMMU.

HEPAaBEHCTBA C JBYMS MEPEMEHHBIMU C TOMOILIBIO
IIPUMEPOB HA FTOTOBBIX PUCYHKAX.

YucnoBbele
IOCJIeJOBAaTEJILHOCTH.

IloHaTHE YMCIOBOM IOCIEI0BATEIILHOCTH.
3amague  MOCJIEI0BATEILHOCTH

® OCBanMBaThb M NPHMCHATH HHJICKCHBIC 0603Ha‘IeHI/I$I,

CTPOUTH PCUYCBBLIC BBLICKA3BIBAHUA C HCIIOJB30BAHUCM
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(20 4.)

PEKyppEeHTHOM opMyIIOoif u
dbopmyoif n-rowieHa. ApudmeTnieckas u
TreOMEeTpHUecKass MPOTpeccCHr. (HOpPMyJIbI
n-ro  ujieHa  apuMeTHYecKol U
F€OMETPUYECKOW  IPOTPECCHM, CYMMBI
NepBBIX N uieHOB. M300paxkeHne 4ieHOB
apupMETHYECKOH U  TEOMETPHUUECKOM
MPOTPECCUl TOYKAaMU Ha KOOPIAUHATHOU
IJIOCKOCTH. JInHenHbIl 51
DKCIIOHEHIMANBHBI  pocT.  CiokHbIE
IIPOLICHTHI.

TEPMHUHOJIOTHH, CBSI3aHHOU Cc
[OCJIEOBATEIBHOCTH;
aHAJIU3UPOBATh bopmyy n-ro YJIeHA
MOCIIEIOBATEIBHOCTH WM PEKYPPEHTHYIO (hopMyy U
BBIYKCIIATh YWIEHBI MOCIIEI0BATEIBHOCTEH, 3a1aHHBIX
3TUMH (OpMyJIaMUu;

YCTaHaBIMBAaTh 3aKOHOMEPHOCTb B IOCTPOCHHH
IIOCJIEIOBATEIBHOCTH, €CJIM  BBIIMCAHbl  IIEPBBIC
HECKOJIBKO €€ YJICHOB;

pacrno3HaBaTh apUPMETHUECKYIO U T€OMETPUUYECKYIO
IPOrPECCUU MPH Pa3HbIX CIIOCO0AX 3a/laHus;

pelmarh 3aJaud ¢ MCMOJNb30BaHUEM (OpPMyT n-ro
qjleHa  apU(PMETHUECKOH U  T'e€OMETPUUYECKOM
IPOrPECCHI1, CYMMBI IEPBBIX N YJICHOB;

M300paKkaTh YIEHBI IOCIEI0BATEILHOCTH TOUKAMH Ha
KOOPJAMHATHOM TJIOCKOCTH (OTPAaHUUYEHHO);
paccMaTpuBaTh NPUMEPHI MPOLIECCOB U SIBICHUHN W3
peanbHOM >KU3HU, WJUTIOCTPUPYIOIIME H3MEHEHUE B
apu(pMETUYECKON MPOTPEeCcCUr, B TE€OMETPHUECKOU
IPOrPECCHH;

pemiath  3aJa4M, CBSI3aHHBIE C  YHCIOBBIMU
[IOCJIEOBATENBHOCTSIMM, B TOM YHCIE 33Ja4d U3
pEabHOM KU3HH;

pemaTh 3a1a4y Ha CJIOKHBIE IIPOLIEHTHI, B TOM UYHCJIE
3a/1a4yd U3 peajbHOM MPaKTUKH (C HCIOJIb30BAHHEM
KQJIbKYJISITOPA);

3HAKOMUTBCS C UCTOpUEH Pa3BUTHsI MATEMATHKHU.

IIOHATHEM

[ToBTOpEHME,
00o001IeHue,

Uucna v BeIYKCieHUs (3aMuch, CPaBHEHHUE,
JICUCTBUS C JCMCTBUTCIBHBIMU YHCJIAMU,

OIICpUpPOBATH ITIOHATUAMMU.: MHOKECTBO,
IMOAMHOIXKCCTBO, OIICpalMy HAaJl MHOXKXCCTBAMU,
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cucTtemMaTu3aus
3HaHuM. (12 4.)

YHCIIOBAs MPsiMast; MPOLIEHTHI, OTHOIIICHUS,
MPOMOPIIMHU; OKPYTJICHHE, MPHUOIIKEHNUE,
OLICHKA; pEIIEHHWE TEKCTOBBIX  3ajady
apuMeTHUIeCKuM Crocodoom).

® 1CIOJIb30BaTh rpaguydeckoe IPEICTaBJICHNE

MHOXECTB I OINHCAHUSI PEaJbHBIX MPOLIECCOB M
SIBJICHUM, MPU PEIICHUM 3aJay U3 JAPYTruX y4eOHBIX
pPEAMETOB;

aKTyaJIU3UpPOBaTh TEPMHUHOJOTUI0O U  OCHOBHBIC
NEUCTBUS, CBSI3aHHBIE C YHUCJIAaMU: HATypajJbHOE
YHUCJIO, MPOCTOE U COCTABHOE 4YHUCJA, JEIMMOCTh
HATypaJbHBIX YHCEN, MPU3HAKU JEIUMOCTH, IIEJIoe
YHUCJI0, MOJIYJIb YKCIa, OOBIKHOBEHHAS U JIECATUYHAS
Ipo0u, CTaHIAPTHBIA BUJI YKCIIA, apUPMETHUECKUIN
KBaJpaTHBIN KOPEHB;

BBITIOJIHATH JEHCTBUS, CPABHUBATh U YHOPSAI0YMBATH
yycia, MPEACTaBIATh YHCIA HAa KOOPAWMHATHOMN
IPSAMOM, OKPYTJIATH YHCIIA;

BBITIOJIHATh ~ MPUKUAKY W OIEHKY pe3yJibTaTta
BBIYMCIICHMI;

pemiatb  TEKCTOBbIE  3a/aud  apuPMETUUECKUM
CII0co0oM;

pemiatb  MNpakTUYECKHE  3aJayd,  CoJeprKaliue
MPOLIEHTHI, TOJIM, YACTH, BEIPAXKAIOIINE 3aBUCUMOCTH:
CKOpPOCTb—BPEMSI—PACCTOSHUE, [IEHA —KOJIUYECTBO
— CTOUMOCTh, OOBEM paboOTBl — BpemMsi —
MPOU3BOJIUTEIIBHOCTD TPYA;

pa3OupaTh  peajbHbIE  JKU3HCHHBIC  CHUTYaIlUH,
dbopMyIHpPOBATh UX HA S3BIKE MATEMATUKH, HAXOIUTh
peleHne, TPUMEHsIST MaTEeMAaTHYeCKUW —ammapar,
WHTEPIPETUPOBATH PE3YJIbTAT.

Anre0Opanveckue BBIPKEHUS
(mpeoOpazoBaHue anreOpandecKux

ONIEpUPOBATH  IOHATUAMU: CTEINEHb C  LEJBIM
nokasareiyieM, apu(pMeTUYECKU KBAJPATHBINA KOPEHbD,
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BBIPAKECHHI, TOMYyCTUMBIE 3HAYEHUS).

MHOTOYJICH, anredpanueckas 1po0b, TOKIECTBO;
BEITIOJTHATh OCHOBHBIE JICHCTBHSI: BBITIOJIHITH PACYETHI
110 dbopmymnam, peoOpa30BLIBAThH 1IeJIbIE,
TPOOHO-pAITMOHATBHBIC BBIPAKEHUS W BBIPAKCHUS C
KOPHSMH, PEaTnN30BbIBATh PA3JIOKEHUE MHOTOUYJICHA
Ha MHOMKUTENIH, B TOM YHCJIE C HCIOIL30BAHHUEM
dbopMys1 pa3HOCTH KBaJpaTOB M KBaJApaTra CyMMBbI U
Pa3HOCTH;

HaxOJUTh JIOIMYCTUMBIC 3HAUCHUS MEPEMEHHBIX IS
JpOOHO-PaIMOHATIBHBIX BRIPAKCHHM, KOPHEH.

YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
(MeToNbI pellleHus, pelieHUue 3ajad Mpu
MIOMOIIY YPAaBHEHUM U CUCTEM YpaBHEHUM )

ONEpUPOBATh TOHITHSAMH: YpaBHEHHE, KOPCHb
ypaBHEHUs,  CTENEHb  ypaBHCHHWsA,  JUHEHHOE
HEPABEHCTBO, KBAaJpaTHOE HEPABEHCTBO, CHCTEMa
ypaBHEHUH, CHCTEMa HEPABCHCTB, PABHOCWIIHHBIE
npeoOpa3oBaHus;

aKTyaJM3UpOBaTh OCHOBHBIE METONBI  PEIICHUS
ypaBHEHUH, HEPABCHCTB M X CUCTEM;

pemarb  TEKCTOBBIE  3alayd  ajareOpanvyecKuM
CIIoCco0OM.

OyHKIUU (mocTpoenue, CBOMCTBa
U3y4eHHBIX  (yHKIMHA;,  rpaduyeckoe
pelieHre YpaBHEHUN U UX CUCTEM).

OTepUpOBaTh  MOHATUSAMHU:  (QYHKIUSA, Trpaduk
byHKIUH, HYJIH byHKINH, IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA,  MPOMEXKYTKA  BO3pacCTaHUS,
yObIBaHMsI, HauOOJbIIEe M HAWUMEHbBIIEE 3HAYCHUS
INGHNIVIH

aHaJIM3WPOBaTh, CPABHUBATH, OIMCHIBATH CBOMCTBA
(GyHKUMNA, CTPOUTH UX TPadUKH;

OTIepUpPOBATH MOHSITUSIMHU: npsiMast
IPOINOPIMOHAIBHOCTD, oOpaTHas
IPOMOPIIMOHATEHOCTbD, JUHEHHAS byHKIHS,
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KBagpaTu4Hasi QyHKIuMs, mapadoia, runep0oia;
WCIIOJIB30BaTh TpaduKH ISl ONPEICTICHUS CBOWCTB,
MPOIIECCOB M 3aBUCUMOCTEH, JUIsl pEUICHHs 3a7a4 U3
JIPYTUX YIEOHBIX MPEIMETOB U peaTbHOM KU3HU;
MOJICTUPOBATh C TOMOIIBIO TpaUKOB peaabHBIC
IIPOIIECCHI U SIBJICHUS;

BbIpaXaTh  (OpPMyTaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMH.

[Ipu pa3paboTke paboyeil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUM HE MOTYT OBITh B IIOJIHON MEpE YUTEHBI BO3MOKHOCTH
UCIIOJIb30BaHUs AJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIAIOMIMUXCS YUYEOHO-METOAMUECKUMH MaTepHalaMu
(MyAbTUMEIUNHBIE IPOIPAMMBI, 3JIEKTPOHHbIE YUEOHUKU U 33JJaYHUKH, HJIEKTPOHHbIE OUOINOTEKH, BUPTYaJbHbIE 1a00paTOpUH,
UTPOBBIE TPOrPAMMBI, KOJUIEKUMU LUQPPOBBIX 00pa3oBaTEIbHBIX PECYPCOB), MCHOJIB3YEMBIMHU [Jisi OOYYEHUS U BOCIHUTAHUS
Pa3IMYHBIX TPYII MOJIb30BATENEH, MPEICTABICHHBIMU B AJIEKTPOHHOM (LM(PPOBOM) BHUJIE U PEATU3YIOUIUMU JTUJAKTHUYECKHUE
Bo3MoxHOCTH WKT, copep:kaHne KOTOpPBIX COOTBETCTBYET 3aKOHOJIATENbCTBY 00 0Opa3oBaHuMU. Y CJHENbIX OOyYaroIIuXcs
BO3MOYKHOCTH HCIIOJIb30BaHUS LU(PPOBBIX PECYPCOB HA YpOKAX alreOpbl OrpaHUYEHbl MPUMEHEHHEM KaJIbKYyJIATOpa, B PEAKUX
CIIyyasix — AJIEKTPOHHOM OMOJMOTEKH, TaK KaK CJIENON OOydYaroIIMiics HE MOXET BOCHPUHHUMATHh IrpaUyecKyro HMH(OpMAIUIo
(Tabnuiibl, TpaduKU, TMarpaMMbl) ¢ SKpaHa MOHUTOPA MOCPEJCTBOM 3PEHUSI.
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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 yriel TpeyroiabHUKa.

[IpsmoyronbHblid  TpeyroJbHUK.  CBOWCTBO ~ MeOuaHbl  NPSMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOW K TUIOTeHy3€. IIpu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYTOJNLHUKOB. [IpAMOYTOJIBHBIN TpeyroabHuK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuH: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJI€ U OOJIbLIEH CTOPOHE TPEYTOJIbHUKA.

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

8 kinacc

[TepneHauKyIsIp ¥ HAKJIOHHASL.

['eomeTpuueckoe MecTo TOUEK. buccekTpuca yria u cepeAuHHbIN MEPIICHIUKYIISIP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

JlomaHasi, MHOTOYTOJIBHUK. YeTbIpEXyronbHuKU. [lapamienorpamMmm, ero npusHaku 1
cBoiicTBa. YacTHble ciydad THapajljieiorpaMMoB (MPSIMOYTOJILHUK, poMO, KBaapar), UX
MpU3HakKu U cBoicTBa. Tparmenus, paBHOOOKas Tpamerusi, €€ CBOWCTBa U TMPU3HAKHU.
[IpsimoyroJibHas Tpaneuus.

CummMmerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeTpuH. IIpumMepbl
CHUMMETPUH B OKPYKAIOLIEM MUPE.

Meron ynBoeHus: Menuansl. L{eHTpanbpHas CHMMETpHS.

Teopema ®aneca m TeopeMa O NPONOPIMOHAIBHBIX OTpe3kax. LleHTp wmacc
TPEYTrOJIbHUKA.

CpoiicTBa miomaaed reoMmerpuueckux Guryp. DopMynbl anas  IUIOUIAAH
TpEyTOoJbHUKA, MapajiesiorpaMma, poMOa u Tpaneuuu. OTHOIIEHUE TUIOMIAAeH MOJOOHBIX
buryp.

Brruucnenue miomasei TpeyroJbHUKOB U MHOTOYTOJIPHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [Ipumenenne Teopems [Tudaropa npu penieHnN MPaKTHIECKUX
3a7a4.

IIpeoOpazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

[Togobue TtpeyronpHUKOB, Kodhdummuent momodus. [lpusHaku  momOOUs
TpeyrodbHUKOB. CpenHsis JIMHUSL TpeyrojbHuKa. [IpuMeHeHne momoOus Mpu pelieHUuu
MPAKTUYECKUX 3a7a4.



9 k1ace

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yTila IPsIMOYTOJIBHOTIO TPEYroJbHUKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXeCTBO. Tpuronomerpuueckue Qpyrkuun yriaos B30°%,45° u60°,

B3anMHOe pacrionoxeHue OKpyKHOCTM M IpsiMoi. KacarenbHas u cekymas K
OKpYKHOCTH. OKpYy»XHOCTb, BIIMCaHHAas B yroJjl. BrucanHas W omnucaHHas OKPY>KHOCTHU
TPEYTOJIbHUKA.

BrnimcaHnHbI€ M IEHTPaAIBHBIE YIJIBI, YTOJ MEXKTY KaCaTeJIbHOW U XOPAOU. YTIIBI MEXKITY
XOpJaMu M CEKyIIMMH. BIHCaHHbIE W ONUCAaHHBIE YETBIPEXYTOJIBHUKU. B3anmHoe
pacmnoyio)KeHHe ABYX OKpyxkHocTel. Kacanue okpykHocTei. OOmue KacaTenbHbIC K TBYM
OKPY>KHOCTSIM.

TeopemMa 0 NMpPOU3BENECHUH OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUHU OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIyJsib) BEKTOpA, COHANPABIECHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlUN HAJl
BekTopamu. CpenHss JIMHMS Tpaneuuu. Paszno)keHne BEKTOpa 10 ABYM HEKOJIMHEAPHBIM
BekTOopaM. KoopimHatel 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
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

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.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JITMHA OKpYKHOCTH. ['pajiycHas U paauaHHas Mepa
yIJIa, BBIYMCICHUE JUIMH AYT OKpyKHOCTeH. I1nomans kpyra, cekropa, cerMeHra.

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

Ilnanupyemblie mnpeaMeTHbIE Pe3yJbTAThl OCBOCHHUA 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 BCIIMYMUHBI,
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 FTEOMETPUUECKUM 3a/1a4aM;

° 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;

° MPOBONUTD BBIUYMCIICHHS U HAXOAUTh YHCIIOBBIC M OYKBEHHBIC 3HAUCHHUS YTIIOB

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

° pemaTh NpakTUYEeCKUE 3a]]a4l Ha HAXOXKJICHUE YTIIOB;

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

° II0JIB30BATHCS IIPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, ITOHUMATh
UX IPAKTUYECKUI CMBICIT;

° IPOBOJUTH OCHOBHBIE T'€OMETPUUECKUE MOCTPOEHUS C MOMOIIBIO LUPKYJIS U
JIMHENKH.

8 kiace

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

° BJIAJIETh IOHATHEM I'€OMETPUYECKOTO0 MECTA TOYEK;

° YMETh ONPEIENSTh OUCCEKTPUCY YIVIa U CEPEAUHHBIA NEPHEeHAMKYJSAp K
OTPE3KYy KaK FT€OMETPUUECKUE MECTA TOUEK;

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

° IPUMEHATh CBOMCTBA TOYKU IEPECEUYEHUS] MEAUaH TpPEyroJbHUKa (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,
IPUMEHSTH UX JIJISl pEeLICHUs MPAKTUYECKHUX 3a/1ay;

° NPUMEHSATh IPU3HAKK MOA0OUS TPEYTOJbHUKOB B PEIIEHUH F€OMETPUUYECKHUX
3a/1ay;

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

° CTPOUTh MaTEMaTUYECKYIOMOJIENb B IPAKTUYECKUX 3aa4aX, CAMOCTOSTEILHO
JieaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI,

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

° BJIAJETh MOHATUSIMH NPe0Opa30BaHUs MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HBIX GUTyp;

° 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
MOJICNIA JJIsL 3a7ad peajbHON J>KU3HM 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  TOXKJIECTBOM  JIJIA
HAXOXKJEHUSI COOTHOIICHUN MEXTy TPUTOHOMETPUUYECKUMHU BEIMYNHAMU;

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

° MOJIb30BAaThCS TEOPEMAMHU O MPOU3BEICHUN OTPE3KOB XOpJ, O MIPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBAJIpaTe KacaTeIbHO;

° BJIQJICTh TOHSTUSAMH BIUCAHHOTO W IIEHTPAJIBHOTO YIJIa, HCIOJb30BaTh

TEOpPEMbl O BIUCAHHBIX yTIJaX, YIVIax MEXAYy XopAamMu (CEeKyIIMMH) U yIie MEexAy
KAacaTeIbHOM U XOPAOW MPH PEIIEHUH N'€OMETPUYECKUX 3a/1a4;

L BJIAJICTh TOHSATUEM ONMCAHHOM OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, 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 OHHOﬁ TOYKCE,

° BJIAJICTh IIOHATHEM OIIMCAHHOIO YETBIPEXYTOJBHUKA, IIPUMEHSTH CBOWCTBA
OIIMCAaHHOIO YETHIPEXYTOIbHUKA IIPU PEILICHUH 3a/1a4;

° M0JIb30BAaThCS BEKTOpAaMH, MOHMMATh MX T€OMETPUYECKHN U (PU3MUecKHii
CMBICHI, IPUMEHSATH X B PELIEHUH F'€OMETPUUECKUX U PU3NYECKUX 3a/1a4;

° 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 NOJ00US U TPUTOHOMETPUYECKUX (PYHKIUH (MMOJIb3YACh, T/I€ 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;
° HCTIOJIb30BAaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJII HAXOXJICHUS 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 MJIOCKOCTH, TPUMEHSTD €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 IIPUMCHATH ITOJIYUCHHBIC YMCHUSA B IIPAKTUYCCKUX 3a/lavax;

° 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 TPUTOHOMETpHYeCKHX  (yHKmmiA  (MONB3ysACh, TA€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

CnennajibHble peAMeTHbIE Pe3yJbTAThI:

° BJAJICHUE TMpaBUJAMHU 3allCH MaTeMaTHYeCKUX (OopMyJ M CIEHUaTbHbBIX
3HaKOB penbedHo-ToueyHoi cucteMsl JI. bpaiins;

° BJIAJCHUE IpUEMaMU MpPeoOpa3OBaHUsI MATEMATHUYECKHX BBIPAKEHUN Ha
OpaiiIeBCKO MEXaHUYECKOM NEYaTHOW MalIMHKE;

° BJIAJICHUE OCA3ATENbHBIM CITIOCOOOM 00CIEA0BAHMS U BOCIIPUATHUS PENbEPHBIX
U300pAKEHUI, TEOMETPUYECKUX YepTexel, rpaduKoB PyHKIUHN U JIp.;

° YMEHHUE BBIOJHATh T€OMETPUUYECKUE TOCTPOCHHUS U YEPTEkKHU, CTPOUTH

rpaduky QyHKIMI HA KOOPAUHATHOM MIIOCKOCTH C TTOMOIIBIO CHEIUATBHBIX YEPTEHKHBIX
UHCTPYMEHTOB.
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TemaTuyeckoe miIaHUpPoBaHue 1Mo yueoHomy Kypcey «I'eomerpusp»

7 KJjace

(2 yaca B Heje110, BCEro 68 yacoB)

Ha3Banmue pa3zgesa
(Tembl) Kypca
(4McJ10 YacoB)

OcHoOBHOe coaepxaHue

OcHoBHBIE BHU/AbI A€ATCJIBHOCTH Oﬁyqamumxca

Hauanbhbie
reOMEeTpUYEeCcKre
cBenieHus. (14 gacos)

[Ipocreiine  reomeTpuueckue  OOBEKTHI:
TOYKa, mpsiMas, OTPE30K, Jy4d, yTod,
MHOT'OYTOJIbHUK, JIOMaHas.

PaBeHcTBO reomeTpuueckux Guryp.
CpaBHEHHE OTPE3KOB U YTJIOB.

N3MepeHne  OTpe3KOB:  JIMHA  OTPE3Ka,
€IMHUILIBI U3MEPEHHS, W3MEPUTEbHBIC
WHCTPYMEHTHI.

WN3mepenne yrnoB: TpaaycHas wMepa yria,
W3MEpPEHUE YIIIOB HA MECTHOCTH.
[lepneHauKyIsIpHBIE TPAMBIE: CMEXHBIE U
BEPTUKAJIBHBIC  YIJIbl, MEPHECHANKYJSPHbBIC
IpsIMblE, TIOCTPOCHUE MPSIMBIX YIJIOB Ha
MECTHOCTH.

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

® (hopMyIMpPOBATH OCHOBHBIE MOHSATHUS U
OTIPE/ICIICHUS;

® pacro3HaBaTh, M300paxaTh U  0003HAuYaThH
U3yYEHHbIE T€OMETpUYECKUE (PUTYpBI, ONPENETATh
UX B3aMMHOE PACIIOJIOKEHHE,

® BBINOJHATH YEPTEK MO YCIOBUIO 3a/1a4U;

® [POBOAUTH MPOCTEUIINE MOCTPOEHUS C TOMOUIBIO
JIMHEMKHU;

® U3MEpATh JIMHEWHBIE W YIJIOBbIE BEJIIMYUHBI
F€OMETPUYECKUX M MPAKTUYECKHX OOBEKTOB C
OMOILBIO U3MEPUTETBHBIX UHCTPYMEHTOB
(luHeiika, MaciuTaOHas  JUHEWKa, pyJeTKa,
TPAHCIIOPTUP, YEPTEKHBIN YTOIbHUK);

® ONpeneNiaTh «Ha TJa3» pa3sMepbl peaabHbIX
OOBEKTOB, MPOBOAUTH TIpyOylH0 OLEHKY HX
pa3MepoB;

® pemiaTh 3a7a4d Ha BBIUUCICHHE JUJIMH OTPE3KOB U
BEJINYMH YTJIOB;

® pelmaTh 337auyd Ha B3aMMHOE PACIOJIOKEHUE
reOMETpUYECKUX (Uryp;

® MPOBOAUTH KIACCU(PHUKALMIO YTIJIOB, BBIUYUCIATH
JUHEWHbICE W YTJIOBbIE BEJIWYWHBI, MPOBOJUTH
HE0OXO0IUMBbIE JOKa3aTeIbHbIE PACCYKICHNUS,

® 3HAKOMMTHCS C HICTOPUEHN pPa3BUTHUS TEOMETPUHU.




TpeyroiabHuKH.
yaca)

(22

TpeyroabHUK U €0 3JIEMEHTHI.

[lonsiTME © paBHBIX TPEYroJbHUKaX U
NEPBUYHBIE  NPEACTABIECHUA O  PaBHBIX
(KOHTpYSHTHBIX) (hUTypax.

Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB.
[leprieHIUKyISAp K IPSIMOM.

Menuana, ouccekTpuca u BBICOTA
TPEYTroJIbHUKA.
PaBHOOenpeHHBIH  TPEYrOJIbHUK U €ro

CBOWCTBA. PABHOCTOPOHHUI TPEYTOJIbHUK.
OKpY»HOCTb.

[TocTpoenust LUPKYIEM U JIMHEUKOM.
[IprmMepsl 3a/1a4 Ha TOCTPOCHHUE.

pacro3HaBarth Ha rOTOBBIX yepTexax
TPEYTOJIbHUKH, Iapbl PAaBHBIX TPEYTOJIBHUKOB (C
yKa3aHUEM NPHU3HAKOB);

BBIIIOJIHATH KPATKYIO 3aIIMCh U YEPTEXK 10 yCIOBUIO
3a/1a4y;

BBIBOJIUTH CIEACTBUS (PAaBEHCTB COOTBETCTBYIOLINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;
(opMyJIMpOBaTh ONPEIEIECHUS: OCTPOYTOJIbHOTO,
TYyIIOYTOJIbHOTO, IIPSAMOYIOJIBHOTO,
paBHOOEPEHHOTO, PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB; OUCCEKTPHUCHI, BHICOTHI, MEIUAHbI
TPEYTOJIbHUKA; CEPEAUHHOIO  IEPIEHIUKYJIApa
OTpEe3Ka; IEPUMETPA TPEYTOIbHUKA;
U3y4aTb  AITOPUTM  TOCTPOCHHS
OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA;
dbopmyIHpoBaTh CBOMCTBa u
PaBHOOEPEHHOTO TPEYTOJIbHUKA;
AHaJIM3UPOBaTh PUCYHKH M pelIaTh 3aJayd 110
TOTOBBIM YEPTEKAM;

IPUMEHATh  HU3YYEHHYK)  TEPMHUHOJIOTHIO
CHUMBOJIMKY IIPU 3aIICH PELLICHUN;

CTPOUTH YEPTEXKH, PEIIATh 3aJa4d C IOMOILBIO
HAaXO0KJICHUs PaBHBIX TPEYTIOJIbHUKOB;
pacrio3HaBaTb Ha 4YepTEXKaAX U
OKPY>KHOCTb U €€ DJIIEMEHTHI;

pelmaTh OCHOBHBIE 3aJayd Ha MOCTPOEHHUE: YIJIA,
PAaBHOTO JAHHOMY; CEPEIMHHOrO IMEPIIEHINUKYIISIPa
JNIAHHOTO OTPE3Ka; TMPSIMOU, IPOXOJALICH Yepes3
JAHHYK0 TOYKY W IEPHEHAUKYJSIPHOM JaHHOU

MEJIMaHBI,

IPU3HAKA

n300paxkaTh
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IpsIMOii; OMCCEKTPUCHI JAHHOTO YIJIa;
UCIIOJIb30BaTh U pOBbIE pecypcsl
UCCIIEIOBaHMsI CBOMCTB U3y4aeMbIX (pUryp;
3HAKOMMTBCS C HCTOPUEN PA3BUTHUS T€OMETPHUHU.

JJIsL

[TapannenbHbIe
npsiMble. (14 gyacoB)

Ornpenenenue napauielibHbIX MPSMBIX.
Hakpect nexamue, COOTBETCTBEHHBIE W
OJIHOCTOpPOHHUE YTribl (00pa3oBaHHBIC MPU
NIEPECECUYCHUN napaieIbHbIX MPSAMBIX
CEeKYIIEeH).

[Ipr3Haku napauieTbHOCTH JBYX IMPSIMBIX.
[IpakTnueckue CIOCOOBI MOCTPOCHUS
napasuieibHBIX MPSMBIX.

[TaTerit mocrynar EBkinaa.

TeopeMbl 00 yriax, 0Opa3oBaHHBIX JBYyMS
napasuieIbHBIMU PSIMBIMU U CEKYIIEH.

VYTIbl ¢ COOTBETCTBEHHO MapaUIeIbHBIMUA UITH
MEePIICHIUKYJISIPHBIMU CTOPOHAMH.

[Ipy3Hak mapanneabHOCTH NPSMBIX Yepes
PaBEHCTBO PACCTOSIHUKA OT TOYEK OJHOMU
IPSIMOU 10 BTOPOU MPSIMOU.

IlepBbie MOHATUS O JOKa3aTeNbCTBaX B
r€OMETPUH.

dbopMyIMpoBaTh  ONpeNeieHHe  NapalIeIbHbBIX|
OpsIMBIX, TNPUBOJAUTH MPAKTHUYECKUE IPUMEPH]
napaJyIeIbHBIX TPSIMBIX;

u3y4yaThb CBOMCTBa yTIJOB, OOpa30BaHHBIX IpHU
NEPECECUEHUH MMAPATIIEIbHBIX MPAMBIX CEKYILIEH;

OOBSACHSATH, UTO TAKOE «CJIEICTBUEY;

IPUMEHATh [PHU  JOKA3aTEIbCTBE  METOX  OT
IIPOTUBHOTO;

u3y4yaTb MPUHIMI KOHCTPYUPOBAHUS OOpaTHBIX|
YTBEPKIECHNN;

IIPOBOJUTH JOKA3aTENbCTBA MAPAIUICIBHOCTH ABYX
OpsIMBIX C TIOMOLIBIO YTJIOB, OOpa30BaHHBIX IpH|
NIEPECEYEHNH ITUX MPSAMBIX TPETHEN MPSAMOM;
AHaIM3UPOBATh PUCYHKM M pellaTh 3aJayd 110
TOTOBBIM YEpPTEkKaAM;

BBIITOJIHATD ITOCTPOCHUS TApaAJUIEIIbHBIX IIPSAMBIX;
IPUMEHATh  HU3YYEHHYK)  TEPMHUHOJIOTHIO
CHUMBOJIMKY IIPH 3aIIMCH PELICHUH;

pelarh 3aJayd Ha JOKa3aTelbCTBO W BBIYMCIICHUS,
VICIIOJIb3Ysl U3yYECHHBIE IIOHATUS;

3HAKOMMTBCS C HCTOPUEN PA3BUTHUS T€OMETPUHU.

CooTHOIIEHUST MEKITY

TeopeMa 0 cyMMe YIJOB TpeyroiabHHUKA.

BBIYHCIIATh CYMMY YIJIOB TPCYT'OJIbHUKA,

CTOPOHAMHM U yIuiamMH | BHemHwui yromn TpeyrojpHHKa. ® HaXOJUTh YMCJIOBbIE U OYKBEHHbIE 3HAUEHUS YTJIOB B
TPEYTOJIbHUKA. (14 | OcTpoyronbHbIii, MPSIMOYTOJIBHBIN 151 FEOMETPUYECKUX  3a7adaXx C  HUCIIOJIb30BAHUEM
4acoB) TYIOYTOJIbHBIN TPEYTOJIbHUKH. TEOPEM O CYMME YTIJIOB TPEYTOJIbHHUKA,;
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Teopema 0 COOTHOIIEHUSAX MEKIY CTOPOHAMH
Y yIJIAMU TPEYTOJIbBHUKA U €€ CIICICTBUS.
IIpocreliye HEpaBEeHCTBA B TEOMETPHH.
HepasencTsa TpeyroiabHuKa.

Hekortopsie CBOICTBa MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

[Ipu3Haku PaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

CaoiicTBO MEMaHBI IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

® AHAJIM3UPOBATH TPEYTOJBHUKHU C PA3HBIMU JAHHBIMU,
IPOBOAUTDH HAOIIOICHUS, 1€TIaTh BHIBObI;

e (QopmMynupoBaTh U  JIOKa3bIBaTb TEOPEMBI O
CBOMCTBAaX NPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

® DACnO3HABaTh HA TOTOBBIX YEPTEKAX IMAPBI PABHBIX

PSIMOYTOJIGHBIX ~ TPEYTOIBHUKOB (C  yKa3aHHUEM|
MIPU3HAKOB);

® CTPOWTH YEpPTEXKH, peliaTh 33aJa4d C TOMOIIBIO
HAXOXKICHUS PaBHBIX IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB,;

® [IPUMEHATh CBOWCTBO MEAWAHBI IPAMOYTOJBHOIO
TPEYTrOJIbHUKA [IPU PELICHUU 3a/1a4;
® 3HAKOMUTHCS C HICTOPUEN PA3BUTHUSI TEOMETPHH.

IloBTOpEHHE.
O06o0011eHNEe 3HAHUN U
yMeHuil. (4 yaca)

[ToBTOpEeHue u 00001IeHNE OCHOBHBIX MOHITHI
Y METOJIOB Kypca reoMeTpuu 7 Kiacca.

® pelaTh 33Ja4d Ha MOBTOPEHUE, MILTIOCTPUPYIOIINE
CBSI3U MEX]y Pa3IMuYHbIMU YaCTAMHM Kypca.

8 kiacce

(2 yaca B He1eJ110, BCero 68 yacoB)

Ha3Banue pasnena
(Tembl)
Kypca (41cJI0 4acoB)

OcHoBHOE coaep:xaHune

OcHoBHBIE BUIBI IESATEJIbHOCTH 00y4AOIIUXCSA

CooTHOIIEHUST MEKITY
CTOPOHAMHU U yTIJIaMU
TpPEYroJIbHUKA
(oKOHUaHUE).

(9 yacoB)

[lepniennukynsp v HaKJIOHHAs. PaccTosiHue OT
TOYKH JI0 TIPSIMOM.

Paccrosinue MEXITY napasuieIbHbIMU
MPSIMBIMH.

I'eomerpuueckoe Mmecto Touek (I'MT).
[Toctpoenne  TpeyroiapHHKa 1O  TPEM
3JIEMEHTAaM.

® pacro3HaBaTb W HU300pakaTb HAa  PUCYHKE
NEPNEHINKYJIAP W HAKJIOHHYIO, ITPOBEIACHHBIEC W3
TOYKH K IPSIMOM; CPAaBHUBATh UX JJINHBI;

® (opMyIUpPOBATH OIPEAEICHUS PACCTOSHUSA OT TOUKY|
10 TPSIMOM M PACCTOSIHUS MEXKIY IapajulesIbHbIMY
IIPSAMBIMH, WIITIOCTPUPOBATH 3TH IOHATHS;

® pelaTh 3a7a4v Ha BBIYMCIICHHE M JOKA3aTeNIbCTBO,
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CBS3aHHBIC C COOTHOIICHUAMU MCKIY CTOPOHAMH U

yIJIaMM  TPEYTOJIbHUKA, PACCTOSIHUEM  MEXKIY)|
NapajuIeIbHBIMU MIPSIMBIMH, PACCTOSIHUE OT TOYKH JI0
IPSAMOM;

MOJECIUPOBATh YCJIOBHE 3aJa4yd C  IIOMOILBIO

yepTeka WIM PUCYHKA, TPOBOJST JIOMOTHUTEIBHBIC
IIOCTPOEHUS B XOJI€ PELICHNUS,

onpenensaTh OHCCEeKTPUCY VyIJla W CEepeIUuHHbIN
NEPHEHUKYJIAp K OTPE3Ky KaK TIeOMETPUYECKUE
MeCTa TOYEK;

pelmarh OCHOBHbIE 3aJaudl Ha IOCTPOCHHE
TPEYTOJIBHUKOB IO PA3TUYHBIM 3JIEMEHTAM;
3HAKOMHTBCS C UCTOPUEH PA3BUTHUS T€OMETPUH.

YeThlpexXyTrOJbHUAKHY.
(24 gaca)

MHOroyroibHuK. Brimyxbii
MHOTOYTOJIbHUK. YeThIpeXyTONbHUK.
[Tapannenorpamm, ero Npu3Haku U CBOMCTBA.
YacTHbie clyyau napajjieorpaMMoB
(OpssMOyTONBHUK, poMO,  KBaapaT), UX
npu3HaKy U cBoiicTBa. Tpanerus. PaBHoOOKkas
U OpsAMOyrojbHas Tpaneuuu. Teopema
Qarneca.

YnBoenne Menuansl. OceBasi U LUEHTpaJbHas
CUMMETpPHH.

n300pakaTb M paclo3HaBaTh Ha  4YepTexax
YETHIPEXYTOJIBHUKN PA3HBIX BUJIOB M X 3JIEMEHTBHIL;
(opMyIMpOBATH OINpPEAEIICHU: NapajiesiorpaMma,
OpsIMOYTOJIbHUKA, poM0Oa, KBajapaTra, TpamneluH,
PaBHOOOKOM Tpamneruu, NpsMOyroIbHON TPaTeIHH;
JIOKa3bIBaTh M UCIIOJIB30BATh MPU PELICHUU 3a1ad
IPU3HAKA UM CBOMCTBA:  Iapajulesiorpamma,
OpsIMOYTOJIbHHKA, pomOa, KBajpara, Tpareuu,
PaBHOOOKOM Tpamneruu, NpsMOyTroJIbHON TPATICIINH;
IIPOBOJUTHL IOCTPOCHUS C IOMOILUBIO LUPKYJIS U
JIMHEVKH C UCIIOJIb30BaHue TeopeMbl Daineca;
IIPUMEHSITh METOJ YABOECHUS MEJINaHbI
TPEYTOJbHUKA ITPU PEIICHUY 33/1a4;

IPUBOIUTH IPUMEPHI PUTYP, 00TaAAIOIIX OCEBOM 1|
LEHTPAIBLHON CUMMETPUEN, a TaKXke IpUMeEph]
OCEBOW U IIEHTPAJIBHOU CUMMETPUH B OKPY KAIOLLIEH
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00CTaHOBKE;

® CTPOUTH CUMMETPUYHBIC (DUTYPHI;

® JICII0JIb30BaTh u(poBBIC pecypchl TUIS
WCCJICIOBAHUSI CBOMCTB M3y9aeMbIX QUTYD;

® 3HAKOMHTHCS C UCTOPHCH Pa3BUTHS TCOMETPHH.

[Inomans. Teopema
[Tudaropa. (13 yacos)

[Tonsatue 06 001IeH TEOPUH TIITOIIAIH.
[Tnomans MHOTOYTOJIbHUKA,
napajiesiorpaMmma, TpeyroiabHUKa, TparneuH.
OTHoOIlIEHHE IO e TPEYTrOJIbHUKOB C
OOIIMM OCHOBaHHEM HJIA 00I1IeH BHICOTOH.
Boluucnenue miomaneid CIOXKHBIX (UTYp
yepe3 pa30reHNe Ha YacTH U JOCTPOCHHE.
[Inomanu ¢puryp Ha KjaeT4aTor Oymare.
Teopema Iludaropa, e€ noxkazaTenbCTBO U
IpUMEHEHUE.

O6patHas Teopema I[ludaropa.

® (GopMHpOBaTH NEPBUYHBIC MPEACTABICHUIMH 00
o011iei Teopuu omaau (Mepsbl), GopMyJIUpPOBATH
CBOMCTBA IUJIOWIAU, BBISCHATH WX HAarJIsIHBIN
CMBICT;

® BBLIBOJIUTH (DOPMYIIBI ILIOIIAIM TTapaJIJIeIOrpaMma,
TPEYTOJIbHHUKA, Tpanenuu u3 (popmyJibl MI0maau
NpsIMOYTOJIbHUKA (KBaJpaTa);

® BLIYUCIATH (pPa3MYHBIMU CIIOCOOAMU) TUIONIAIb
TPEyroJbHUKAa ¥ IUIOMAAM MHOTOYTOJBHBIX
duryp;

® HaXOAUTh IUIOMAAU (Uryp, M300pAKEHHBIX HA
KJIeT4yaTo Oymare, MCIOJNb30BaTh pa30MEeHUE Ha
YaCTU U JOCTPOCHHUE;

® pa3bupatb IpUMEpPHI WCIIOJIb30BAHUS
BCIIOMOTATENIbHOM  IUIOW[aAd A pelIeHUs
reOMEeTPUUYECKUX 3a/1a4;

® ONMUpasiChb HAa JIAHHBIC YCIIOBUS 3a/Ja4d, HAXOJUTh
BO3MOKHOCTH MPUMEHEHUS HEOOXOAUMBIX (POPMYT
¥ CBOMCTB TUJIOIIAIH, MPeoOpa3oBbIBATH (POPMYIIBI;

® BBLIYHMCIIATH TUIOMIAIN PA3TUIHBIX MHOTOYTOJIBHBIX
duryp;

® noKa3bBaTh TeopemMy [ludaropa, ncrnonb3oBath eé
B MTPAKTUYECKUX BBIYMCIICHHSIX;

® MPUMEHSITh MOJYyYECHHBIC 3HAHUS U YMEHHS TpH
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pELIEeHNN NTPAKTUYECKUX 3a/a4;
3HAKOMHTBCS C UCTOPUEN PA3BUTHUS TEOMETPUH.

[TogoOHbIE
TPEYTOJIbHUKH.
(18 yacoB)

[IponopiinoHanbHbIE OTPE3KH.

[lomobue TpeyroabHUKOB, KOI(DOUIUEHT
nozoous.

[Tpu3naku mo1o0us TPEyroJIbHUKOB.

CpenHsist THHUS TPEYTOJILHUKOB.
[Ipumenenne momodust MpU PEUICHUH 3a/7ad.
Teopema o0 TOYKE TmepeceyeHUs MeauaH

TPEYTOJIbHUKA.
[TponopuroHanbHbIE OTpPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
[IpakTnueckue MIPUJIOKECHUS no00ust
TPEYTOJIbHUKOB.

OOBSICHATD IIOHSTHE
OTPE3KOB;

HCCJIEOBATh BOIPOCH O TPOMOPIIMOHATHEHOCTH
OTPE3KOB, Ha KOTOPBIE OMCCEKTPHUCA JETUT CTOPOHY

IIPONOPLIHOHAIIBHOCTH

TPEYTOJIbHUKA, MpUJIeKAITUM CTOpOHaM
TPEYTOJbHUKA;

dhopMyIHpOBaTh OmpeeTICHUE 0100HBIX
TPEYroJIbLHUKOB;

HAXOJIUTh MOAOOHBIE TPEYTOJIBHUKH HAa TOTOBBIX
yeprekax C  YKa3aHHEM  COOTBETCTBYIOLIMX
MIPU3HAKOB MOI00MS;

pemaTth 3aJadyd Ha TOJO0OHBIC TPEYTOJbHUKH C

ITOMOUIBIO CaMOCTOSITEJILHOTO IIOCTPOCHHUS
YepTeKEN 151 HaXO0XJICHUS MOI00HBIX
TPEYTOJIbHUKOB;

dbopMynupoBaTh W JIOKa3bIBaTh TeopeMmy 00
OTHOIIICHUH TUIOIIAEH MOAOOHBIX TPEYTOILHUKOB;
MPOBOANTH JIOKA3aTEIbCTBA C HCIIOJIb30BAHUEM
MPU3HAKOB MO00MS;
JTIOKa3bIBATh TpH
TPEYTOJIbHUKOB,;
HAXOJIUTh TIJIOMIAU TIOTIOOHBIX QUTYD;
dbopMynMpoBaTh OIpeneeHUe CpeaHed JTUHUU
TPEYTOJIbHUKA;

IPOBOJNTH JOKA3aTEIbCTBO TOT0, YTO MEIUAaHbI

MpU3HaKa moxo0ous
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TPEYTOJIbHUKA TIEPECEKAIOTCS B OAHOW TOYKE, U
HaxOJUTh CBSI3b C IIEHTPOM MaccC, HaXOJHUTh
OTHOIIIEHUE, B KOTOPOM MEANAHBI IEJIATCS TOUKOU
UX TIEPECEUYCHUS;

® JCCIIE0OBAaTh BONPOC O MPONOPLHUOHAIBHBIX
OTpe3KaxX MPSMOYTOJIBLHOTO TPEYTOJIbHUKA, PEIIaTh
COOTBETCTBYIOIIME 33/1a4l HA BEIYUCIICHUE;

® paccMaTpuBaTh NMPUMEHEHUE METOJa MOJo0us B
3a/1a4ax Ha MOCTPOECHUE;

® OOBSCHATH, KaK MOXHO HCIIOJIb30BaTh CBOMCTBA
MOJOOHBIX TPEYTrOJIbHUKOB B H3MEPUTEIbHBIX
paboTax Ha MECTHOCTH;

® peliaTh IEOMETPUYECKHE 3aJaud W 3aJaud U3
peanbHOM KU3HM C KCIOJIb30BAHHEM TOJI00HBIX
TPEYTOJIBLHUKOB.

® 3HAKOMUTHCS C UCTOPUEH Pa3BUTHSI TEOMETPUH.

[ToBTOpCHME, [ToBTOpEHHE OCHOBHBIX IMOHATHH M METOJIOB | ® pellaTh 3a/Ja4d Ha MOBTOPEHHUE, HLTIOCTPUPYIOLIUEC
0000111eH1Ee KypcoB 7 u 8 Kj1accoB, 000011IeHNE 3HAHUH. CBSI3U MEXKJIy Pa3IMYHBIMU YaCTSIMU Kypca,
CUCTEMAaTH3AIIHSI ® NPUMEHATH TOJYYCHHBIC 3HAHUS TIPU PCHICHUH
3HAHHUU. MPAKTAYECKUX 3a7a4.

(4 yaca)

9 Kiacce

(2 yaca B Hej1eJ110, BCero 68 yacoB)

Ha3sBanue pasaena
(Tembl) Kypca
(umcs10 9acoB)

OcHoBHOe coaep:xaHue

OcHoOBHBIE BU/IbI IEATEJIbHOCTH 00y4A0IIUXCH
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[TonoGHBIC
TPEYTOJIbHUKHU
(oxoHuanwue). (6 yacon)

CuHyC, KOCHMHYC, TaHIE€HC OCTpPOro yria

MPSAMOYTOJIBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE

TOXACCTBO.

Tpuronomerpuueckue ¢GyHkuuu yriaos 30°,
45° 1 60°.

dbopMyIHpOBaTH OTIpEICIICHUS
TPUTOHOMETPUUYECKUX (YHKIUNA OCTPOTO yTJa,
IIPOBEPATH UX KOPPEKTHOCTH;

BBIBOJIUTH TPUTOHOMETPUYECKHUE COOTHOIICHUS B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE;

MCCJIEIOBATh COOTHOIICHHSI MEXIY CTOpPOHAMHU B
IPSIMOYTOJIBHBIX TPEYTOJLHUKAX C yriaamu B 45° u
45°; 30° u 60°;

UCIIOJIB30BaTh (POPMYJIBI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIESCTBO JIJIsl HAXOXKIACHUS
COOTHONIICHUN  MEXIy TPUTOHOMETPUUYECKUMHU
GYHKUIUSIMH Pa3IMYHBIX OCTPBIX YIJIOB;
OPUMEHSTh TOJYYEHHBbIE 3HAHUA U YMEHHS TpU
pEIICHUH TIPAKTHICCKUX 3a71a9;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TCOMETPHH.

OxpyxHOCTb. (18 yacoB)

B3anmHo€e pacnosioxkeHne OKpyKHOCTH U
npsamoit. KacarenbHas u cexyias K
OKPY>KHOCTH.

BrniucanHble U LIEHTPANIbHbBIE YTJIbI, YTOJ
MEXKJy KacaTeJbHOU U XOPAOH.

VYTIiabl MEXIY XOpJaMHd U CEKYITUMU.
TeopemMa 0 Mpou3BeACHUH OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIINX,
TeOpeMa O KBaJIpaTe KacaTelIbHOM.
buccekTpuica u cepeIMHHBIN NEPIEHIUKYJIISP
KaK T€OMETPUYECKUE MECTA TOYEK.
OKpy»XHOCTb, BIMCaHHas B yroJy. Bnmcannas
Y OTMMCAHHAsI OKPY>KHOCTH TPEYTOJIbHUKA.

Bnucannbie 1 onIMCaHHBIC quBIpéXYFOJIBHI/IKI/I.

® (HopMyIMpPOBATH

ONPENCICHUS:  OKPYKHOCTH,
XOpJbl, TUAMETPAa U KaCATEIbHOW K OKPYKHOCTH;
M3y4aTh UX CBOMCTBA, TPU3HAKHU, CTPOUTH YEPTEKH;
dbopMyIMpOBATH U JOKA3bIBATH TEOPEMBI: O CBOMCTBE
KacaTeJbHOM, O TPU3HAKE KacaTeIbHOU, 00 OTpe3Kax|
KacaTeJIbHOM, IMTPOBEACHHBIX U3 OJJHOM TOYKHU;
dbopMyIMpOBaTh TOHSATUS JOYTH OKPYKHOCTH H
rpajyCHOM MEPBI YT OKPYKHOCTH;
dbopMyIMpOBaTh OMNpEACICHUs] IEHTPAIBHOTO H
BIIMCAHHOTO yIJIa;

pacno3HaBaTh Ha 4YepTEXKaAX U
LHEHTPAIBHBIE U BOIUCAHHBIE YTJIbL;
dbopmynIupoBaTh W JI0Ka3bIBaTh TEOPEMBI O
BIIMCAaHHOM yTJIe, 00 OTpe3Kax IMepeceKaromuxcs

n300paxarh
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XOPX;

dbopMyIMpOBaTh W JIOKa3bIBaTh CJCACTBUS U3
TEOPEMBI O BIUCAHHOM YTIIE;

ucnoinp3oBath Meton I'MT naiast goka3aTebCTBA)
TEOPEM O TIEPECEUEHUH OUCCEKTPUC  YIJIOB
TPEYTOJbHUKA U CEPEIUHHBIX MEPHEHIUKYISIPOB K|
CTOPOHAM TPEYTrOJIbHUKA,

dbopmyIHpoBaTh oTIpeieJICHHE OKPY>KHOCTH,
BIIMCAHHOM B MHOTOYTIOJIbHUK, U OKPY>KHOCTH,
ONMCAHHON OKOJIO MHOTOYTOJIbHUKA;
dbopMyIMpoBaTh W JOKa3blBaThb TEOPEMBI: 00
OKPY>XHOCTH, BIIMCAHHOM B TPEYrOJbHHUK, 00
OKPY>XHOCTH, OMHCAaHHOM OKOJIO TPEYrojbHUKA, O
CBOMCTBaX CTOPOH OMHMCAHHOTO YETHIPEXYTOIbHUKA,
0 CBOMCTBE YIJIOB BIIUCAHHOTO YETHIPEXYTOIbHUKA;
UCCIIEI0OBATh, B TOM YHUCJIE C MIOMOIIBI0 IUPPOBBIX

pecypcos, BIIMCAHHBIE 151 ONMCAHHBIE
YETBIPEXYTOJIbHUKHU, BBIBOJUTh HX CBOMCTBA U
MIPU3HAKY;

IIPUMEHATH IOJIyYCHHBIE 3HAHUS U YMEHHS NPHU
PELICHUY MPAKTUYECKUX 3a/1a4;
3HAKOMUTHCS C HICTOPUEN PA3BUTUSL TEOMETPHH.

Bexropsl. (16 yacoB)

[Tonsitue BexkTopa. JnuHa (MoOIysb) BEKTOpA.
PaBeHcTBO BekTOpOB. OTKIIaABIBAaHHE BEKTOPA
oT maHHOW TouykH. CJI0KEHHE W BBIYUTAHUE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIO.
[IppumeHeHne BEKTOPOB K PEIICHHUIO 3ajad.
Cpennsist TMHUS TPATTCIIAH.

dbopMyIMpOBaTh OMpPENENCHUs U WILTIOCTPUPOBATH
MOHSATUS ~ BEKTOpa, €ro  JJIuHbl  (MOMIYJIs),
COHAIpPABJIECHHBIX u MIPOTUBOMOJIOKHO
HaIMpaBJIECHHBIX BEKTOPOB, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB, HYJICBOTO BEKTOPA;

WCIOJIb30BaTh  BEKTOPhl  KaK  HalpaBJICHHBIE
OTPE3KH, MCCJIEIOBATH r€OMETPUUECKHI
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(mepememenre) u (Qu3ndecKkuii (CUIa) CMBICTBI
BEKTOPOB;

M300paKaTh BEKTOPHI 3aJaHHON IJIMHBI, 3aJaHHOTO
HamnpaBlEHUs, H300paKalOT  COHAINPABIICHHBIE,
IIPOTHUBOIIOJIOKHO HAIpaBJICHHBIC, KOJUTHHEAPHBIC U
pPaBHBIE BEKTOPHI;

3HATh OINPEACIICHUS] CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YUCJIO0; UCCIIEI0BATh, B TOM
yucjie ¢ T[OMOIIbI  IUGPOBBIX  PECYPCOB,
F€OMETPUYECKU U (DU3NYECKUNM CMBICIBI ATHX
OIlepaLnii;

dbopMyaMpoBaTh U  JOKa3blBaTb C  IIOMOIIBIO
BEKTOPOB TEOPEMY O CPEAHEH JIMHUN TPaTeIuu;
pemaTh 3a7a4d Ha JI0Ka3aTelIbCTBO M MOCTPOCHHE,
WCIIOJIB3Ys M3yYCHHBIC YTBEPIKICHUS U TIPABUIIA;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TCOMETPHH.

Meron koopauHar. (22
yaca)

Pasznoxenue BEKTOpA o JIBYM
HEKOJUIMHEApHBIM  BekTOopaM. KoopauHaTsl
BEKTOpA.

CBsi3b MEXIy KOOpJMHATAMU BEKTOpa U
KOOpJMHATaMHM €r0 KOHIIAa U HaJasa.
[Ipocreimmue 3aqa4m B KOOpAMHATAX.
YpaBHEHHE OKPYKHOCTH U IIPSIMOM.
B3aumHoe pacnoaoKeHue IBYX
okpyxkHocTtel.  Kacanme  Okpy>KHOCTEM.
OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM.
Meron KOOpAMHAT npu pelieHun
reoOMETpUYeCKUX  3amad. lcnosb3oBaHue
METOJa KOOPAUHAT B MPAKTUYECKUX 3a1a4aX.

packiaabplBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSCHSTH u WJLTIOCTPUPOBATH MOHSTHS]
NpSIMOYTOJIbHOW CHUCTEMbI KOOPAMHAT, KOOPJHHAT
TOYKHA, KOOPAMHATHBIX BEKTOPOB U KOOPJMHAT
BEKTOPA;

pemaTh 3aJadyd Ha JCHCTBUA C BEKTOpaMH B
KOOpJIMHATAX;

BBIBOJIUTh U TPUMEHSATH TMpPU pEHICHUU 3aaad

dbopMyabl  KOOpAMHAT  CEepeAuHBbl  OTPE3Ka,
pacCTOSTHUS MEXIy JBYMS TOYKaMH, JUTHHBI
BEKTOpA;

BBIBOJIUTH YPABHEHUE NPSIMOM U OKPYKHOCTH;
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BBIICTIAITh TIOJIHBIM KBajapaT Mg HaXOXKICHUS
[EHTpa U paJryca OKPY>KHOCTH T10 €€ YPaBHEHHUIO;
pemiatb  3aJayd  Ha  HAXOXKIEHHUE  TOYEK
NepeceyeHHsI MPSMBIX U OKPY>KHOCTEH ¢ TOMOIIIBIO
METO/1a KOOP/IUHAT;

UCIIOJIB30BaTh CBOMCTBA yrioBoro koddduimenrta
OpsIMOM TIPU PEIIEHUM 3aad, JJIs ONpeAesICHUs
PacrooKeHus IpIMOH;

UCCIIEIOBaTh, B TOM YHCJIE€ C TOMOIIbIO U(POBBIX
pPECYpCOB, Cllydand B3aUMHOT'O PACIIONOKEHUS ABYX
OKPYXXHOCTEW;

pemartb 3ajayd, CBSI3aHHbIE C IOCTPOEHUEM
OKpPY’KHOCTEH M KacaTeJIbHBIX K HHUM;

PUMEHSTD KOOPINHATHI Opu  pElIeHUU
T€OMETPUUECKUX W TMPaKTUYECKUX 3aaad, s
MIOCTPOCHHUSI MaTEMaTHYECKUX MOJENEH peaabHbIX
3a1a4 («MEeTOJ] KOOpAUHATY);

MIOJIb30BATHCS JJII TOCTPOCHHUS U HCCIEIOBAHUMN
U (POBBIMU PECYPCAMH;

3HAKOMUTHCS C UCTOPHEN pa3BUTHUSI TEOMETPHUHU.

[ToBTOpEHME,
0000111eHNEe
CHUCTEMaTHU3aLMs

3HaAHUM.
(4 yaca)

[ToBTOpEHNE OCHOBHBIX IOHATHM W METOJIOB
KypcoB 8 u 9 kitaccoB, 000011IeHNE 3HAHUH.

peuiars 3a1a4u Ha MOBTOPEHUE, MILTIOCTPUPYIOLINE
CBSI3U MEX/ly Pa3JIMYHBIMU YaCTsIMU KypcCa;
IIPUMEHATH IIOJYYEHHbIE 3HAHWS IIPU PELICHUU
IIPAKTUYECKUX 3a7a4.

10 kaacc

(2 yaca B HefeJ110, Bcero 68 yacon)
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Ha3Banmue pasaena
(Tembl) Kypca
(4mcJ10 4acoB)

OcHoOBHOe coaepxaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH Oﬁyqamumxca

CooTHOIICHUST MEXKITY
CTOpOHAMHU U yTJaMU
TPEYTOJIbHUKA.
CkansipHoe
IPOU3BEJICHUE
BEKTOPOB. (24 yaca)

Omnpenenenne TPUTOHOMETPHUYECKHUX
¢ynxumii yrmos ot 0° mo 180°. Kocunyc u
CHHYC TpsSIMOTO M Tymoro yria. Teopema
kocuHycoB. (O600IEHHAs) TeopemMa CUHYCOB
(c pammycoM ONMHMCAHHON OKPY>KHOCTH).
HaxoxneHue JUIMH CTOPOH U BEJIMYMH YIJIOB
TPEYTrOJIbHUKOB. ®opmyina IUIOIIA TN
TPEYyroJbHUKA 4YEpe3 JBE CTOPOHBI U YIoJl
MEXTY HUMH. dopmyna  MIIOIMIAAH
YeTHIPEXYTOJIbHUKA Yepe3 €ro JUaroHald
yron  Mexnay  Humu.  [IpakTudeckoe
MPUMEHEHNE JTOKa3aHHBIX TEOPEM.
CkansipHOoe TPOW3BEACHHUE BEKTOPOB, €ro
NPUMEHEHHUE Il HaXO0XKICHUs JJIMH U YTJIOB.
Permenne 3a1a4 ¢ mOMOIIBI0 BEKTOPOB.
[IpumeHeHne BEKTOPOB ISl peIleHUs 3aaay
KUHEMAaTUKU U MEXaHUKHU.

e (hopMyIMpOBATH ompeneIcHus
TPUTOHOMETPHUYCSCKUAX (PYHKIIMH TYIBIX M MPAMBIX
yIJIOB,;

® BBIBOJUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
(c pagrycoM OMMCaHHOM OKPY>KHOCTH);

® pemaTh TPEYTrOJIbHUKHY;

® pemaTh NPAaKTUYECKUE 3a/aud, CBOJAIIHMECS K
HaX0XJICHUIO Pa3JIMYHbIX AJIEMEHTOB
TPEYTOJIbHUKA;

® JICIIOJIB30BaTh CKAJSPHOE MPOU3BEACHNUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOMCTBA;

® BBIYUCIATH CYMMY, Pa3HOCTb M  CKAJIPHOE
IIPOU3BENCHUE BEKTOPOB B KOOPINHATAX;

® IPUMEHATh  CKaIPHOE  NPOU3BEICHHE IS
HaXOXKJEHUS JJIUH U yTJIOB,;

® IPUMEHSTh BEKTOPHl JUIsl  pElIEeHUs  3ajaad
KMHEMATUKU U MEXaHUKHU.

® 3HAKOMMTHCS C HICTOPUEN pPa3BUTHUSL TEOMETPUHU.

[IpaBuibHbIE
MHOTOyTOJIbHUKH.
JInuHa OKpyKHOCTH

U 1omanbk kpyra. (20
4acoB)

[IpaBuUIbHBIE MHOTOYTOJBHUKH, BBIYUCICHHUE
uX 371eMeHTOB. OKPYKHOCTb, ONIMCAHHAS OKOJIO
MIPABWJIBHOTO MHOTOYTOJIbHUKA. OKpPY>KHOCTb,
BIIMCaHHAs1 B MPABUIBHBIA MHOI'OYTOJIbHUK.
ITocTpoeHue mpaBUIIBHBIX MHOTOYTOJIBHUKOB.

Uucno m wu WIHMHA OKpYXKHOCTH. JlnuHa
OKPY>KHOCTH W Jyru OKpyxHocTu. [lmomianp

Kpyra U €ro 3JIEMEHTOB (CEKTOpa U CErMEHTA).

e (GopMyIMpOBaTH  OMNpPEACIICHUE  TMPABUIbHBIX
MHOTOYTOJIbHUKOB, HAXOJWUTh UX JJICMEHTHI;

® [I0JIb30BAThCA IIOHATHUEM [JIMHBI OKPYXHOCTH,
BBEJIEHHBIM c MIOMOIIIBIO MIPaBUJIbHBIX
MHOTOYTOJIbHUKOB, OMNPEACNATh YUCIO T, JJIAHY
JyTH ¥ PaJMaHHYI0 MEpY yIJa;

® pemarh 3aJadyd  Ha TIOCTPOCHHE MPaBUIIbHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJI€ C TOMOIIbIO
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Brraucnenue miomanei Guryp, BKIIOUYAIONINX]
3JIEMEHTHI KpyTa.

U (POBBIX PECYPCOB;

ONpEeaENATh IUIONIalb KPyra;

BBIBOJIUTH (HOpMYJIBI (B TPAAyCHOM M pagulaHHON
Mepe) I JUIMH JyT, IUIOIIAJIed CEKTOPOB H
CErMEHTOB;

BBIUMCIIATh  Iomagn  Quryp,
3JIEMEHTBI OKPY>KHOCTH (KpyTa);
HaXOJUTh IUIOIIAAHU B 3aJja4axX peajlbHON KU3HY;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHH.

BKIIIOYAarOIM1Xx

NEePIEHIUKYJISIpHbIE npsiMble. OKPYKHOCTb U

JIBrokeHuss  1miockoctu. | Ilonsarue 0 JIBHKCHUU IUIOCKOCTH.| ® pa30uparh NpUMEPHI, WILIIOCTPUPYIOIINE MOHITHS
(8 uacoB) [TapannensHplii  HEPEHOC,  MOBOPOT M|  JBHXKEHM, IECHTPOB U OCEH CUMMETPHH;
cumMerpusi. Ocu W UEHTPHl CHUMMETpHUH. ® (OPMYJIUPOBATh ONpPEACNICHUS NapaJIeIbHOrO
[IpocTeiimme TNPUMEHEHUS  JBWKECHUM B IIEpEHOCa, TOBOPOTa M OCEBOW CHMMETPUU;
pEILIEHNH 3a1a4. BBIBOJUTH UX CBOMCTBA, HAXOAUTH HEIOJBUKHBIC
TOYKH;
HaxOJWTh LIEHTPBI 1 OCH CUMMETPUN IPOCTEUIINX
duryp;
IIPUMEHSTH ITapajuIeNIbHbIA IEPEHOC U CUMMETPUIO
IpU pelIeHUH TeOMETpUYEeCcKUX 3afau (pa3douparh
IpUMEPBHI);
UCIIOJIB30BaTh JUIsl TIOCTPOCHUST M HUCCIEAOBAaHUN
11 poBHIC PECYPCHI.
[loBTOpEHHE, [IoBTOpEHNE OCHOBHBIX NMOHATUHA U METOJIOB ONepUpoOBaTh MOHATUSAMU: (PUTYpa, TOUKA, psAMas,
00o0011eHue, KypcoB 7—9 kinaccoB, 0000mieHHME U yroj, MHOTOYIOJbHUK, paBHOOEAPEHHBIH U
CHCTEMaTHU3aLus cucremMarusauuss  3HaHui.  IIpocreiimue PaBHOCTOPOHHUN TPEYTOJIbHUKH, MPAMOYTOJIbHBIN
3HAHUMU. reoMeTpuyeckue QuUrypel M HX CBOMWCTBA. TPEYroJIbHUK, MeAuaHa, OUCCEeKTpHca M BBICOTA
(16 gacoB) WN3mMepeHrne  reoMeTpUYECKUX  BEJIUYMH. TPEYTOJIbHHUKA, rapasuiesiorpamm, pomO,
TpeyroabHuKH. [TapannensHbie 17} NPSAMOYTOJIBHUK, KBaJAPAT, TPAIICLHs; OKPYKHOCTb,

KacarelibHasg, PABEHCTBO W mojodue ¢uryp,
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Kpyr. ['eomerpudeckne mocTpoeHus. YTIibl B

OKPY’)KHOCTH. BrncanHple W ONMCaHHBIC
OKPYKHOCTH MHOI'OYT'OJIbHUKOB. IIpsmas u
OKPY’KHOCTBb. YeTpIpEXyTOJIbHUKMY.
Bnucannsie 17§ ONMCAHHBIE

4eThIpexyrobHuKku. Teopema I[ludaropa u
Hayaya TpuroHomerpuu. Pemenne oO6mmx

TPEYTOJIbHHUKOB. [IpaBuIibHBIE
MHOT'OYTOJIbHUKHU. [IpeoOpazoBanus
IJIOCKOCTH. JIBrKeHus. [Tonobue.
Cummerpusi. Ilinomane. Brruncnenue

mwiomane. Ilnomanu nomaoOGHBIX  duryp.
JlexkapTOBBI KOOPAWHATHI HA IIJIOCKOCTH.
BekTopsl Ha INIOCKOCTH.

TPEYTOJIbHUKOB; [1apaJuIeNbHOCTD 17}
NEPIEHINKYJIAPHOCTh  NPSMBIX, YIOJ — MEXAY
IPSAMBIMHA, CUMMETpPUs OTHOCHUTENIIBHO TOYKH U
IpsMOM; JUIMHA, pPACCTOSIHME, BEIWYMHA YIUIA,
IJIOIIA/b, IEPUMETP;

UCIIONB30BaTh (HOPMYJIBI: MEPUMETpa U IUIOIIAU

MHOTOYTOJIbHUKOB,  JJUHBI ~ OKPY>KHOCTH |
WIoWAAN  Kpyra, o00béMa  MPSIMOYTOJIBHOTO
napajuielIienunena;

ONIEPUPOBATH MOHATUSIMU: PSIMOYTOJIbHAS

CUCTEMa KOOPAWHAT, BEKTOpP; HMCIOJIb30BATh 3THU
MOHATHUS ISl IPEJCTABICHUS TAHHBIX W PEHICHUS
3aa4, B TOM 4YHUCJE W3 JPyruX Y4eOHBIX
PEAMETOB;

pemiath 3aJayd  Ha TIOBTOPEHUE
MTOHSATHUH, WJUTIOCTPALHIO CBSI3EM
Pa3IMYHBIMU YaCTSIMU KypCa;
BBIOMpATh METOJI JJIsI PEILICHUS 3a/1auu;
pelaTth 3aa4u U3 MOBCETHEBHOM KU3HMU.

OCHOBHBIX
MEKTY
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IHNPUMEPHASA PABOYASA IIPOTPAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTHUKA».

Conep:xanue yuedoHOro kypca «BeposiTHOCTh U CTATHCTHKA)

8 kinace

[IpencraBneHue JaHHBIX B BUJE TAONHUIL, TUarpaMM, rpaduKoB. 3anoJHEHHE TaOIuII,
YTEHUE W TOCTPOSHUE auarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHe
rpauKOB peabHBIX TpOIeccoB. V3BrneueHne wHpOpMANUM M3 AMArpaMM H TaOJIHII,
WCIIOJIb30BAHUE Y MHTEPIIPETAINS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTrnueckoe, MeauaHa, pa3Max,
HanOoJIblIIee M HAMMEHbIlIee 3HaUeHHUs] Habopa YMCIOBBIX JAaHHBIX. [IpuMepsl ciydaiiHON
U3MEHYHUBOCTH.

Cry4daifHbIH AKCIIEPUMEHT (OIBIT) U Cay4yaiiHOe coObITHE. BeposTHOCTH M yacToTa.
Posib ManoBepOSTHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IpHUpPOAE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Yucio pédep U cymmapHas CTEIECHb
BepiuH. [Ipencrasienue o cesizHoCTH Tpada. [enu u uuxisl. [Tyt B rpadax. O6xoxn rpada
(srinepoB myTh). [IpecraBnenue 00 oprueHTHPOBaHHOM I'pade. Pemenue 3a1a4 ¢ moMOIIbI0

rpadoBs.

9 kiacc

[IpencraBinenue JaHHBIX B BHJE TaOMuUl], auarpamm, rpagukoB. MHOXeECTBO,
3JIEMEHT MHOXECTBa, MOAMHOXkecTBO. Omepanuu HaJ MHOXECTBaMHU: OObEIWHEHHE,
nepecedyeHue, nonojaHeHue. CBolicTBa onepanuii HaJl MHOKECTBAMU: IIEPEMECTUTENBHOE,
CoueTaTeNIbHOE, paclpeleiIuTeNbHoe, BKIOYEeHMs. Vcnonb3oBaHue rpaduyeckoro
IIPEICTABIICHNUS] MHOKECTB ISl ONMCAHUSI PEAJIBHBIX MPOLECCOB U SIBICHUM, IPU PELICHUN
3a7ad4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcus M CTAHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOneMeHTapHble COOBITHS ciydaiiHoro ombita. CiydaiiHble coObiTHs. BepositHocTH
coObITUI. ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CTydaliHbII BHIOOD.
CBsi3b MEX]ly MaJOBEPOSATHBIMU U MPAKTUYECKH JOCTOBEPHBIMHU COOBITHSIMU B MPUPOJIE,
00111eCTBE U HAYyKE.

JlepeBo. CBoMCTBa JEPEBHEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BHUCSYEN
BEPILMHBI, CBSI3b MEX]Ty YMCIIOM BEpILUH U unciaoM pédep. [IpaBuno ymHoxeHus. Pemenue
3amad ¢ mnomoielo Tpados. IlporuBomonoxkHbie coObiTHs. Jlmarpamma Oisepa.
O60benunenne u rnepecedeHne coObiTHil. HecoBmecTHble coObITHSA. DoOpMyra CIIOKEHUS
BEPOSITHOCTEH. YcCloBHAs BEpOSTHOCTH. [IpaBmiio ymHoxkeHus. HezaBucumbie cOOBITHS.
[IpencraBieHre JKCIEpUMEHTa B BUAE JepeBa. PelieHne 3amad Ha HaxO0XKICHUE
BEPOSTHOCTEN C MOMOIIBIO IEPEBa CIYy4YallHOTO SKCIIEPUMEHTA, IuarpaMmm Jujepa.

10 xnace
[IpencraBienne AaHHBIX B BHJE TaOJWIl, JUarpamMm, rpadukKoB, UHTEPIpPETALIMS
JTaHHBIX. UTeHHe U MOCTpOeHUEe TaOuIl, AUarpaMm, rpauKoB MO peaabHbIM JaHHBIM.
ITepeGop BapuanTtoB. IlepectanoBku u akTopuan. CoyeTaHus U YUCIIO COYETAHUM.
Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BAHUEM KOMOWHATOPUKH.



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 pacpeelIeHUe BEpOSTHOCTEN. MaTeMaTHYecKoe 0KUAAHUE
u jaucnepcus. [Ipumepsl MareMaTH4ecKOro OXUAAHUSA KaK TEOPETUYECKOIO CpPEIHEro
3HAQYECHUSA BEIMYMHBI. MaTeMaTudecKkoe OXUIAHHWE W JUCIEPCHUS CIy4alHOM BEJIMYMHBI
«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 mnpeaMeTHbIE Pe3yJbTAThl OCBOCHHSI 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

9JIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITaX C PABHOBO3MOXKHBIMHU 3JIECMCHTApHBIMU
COOBITHSIMH;

° UCIIOJIb30BaTh TpadUuecKre MOJEIH: JIEPEBO CIYYalHOrO0 SKCIEPUMEHTA,
JyarpamMMsbl Dilliepa, YuCcIoBas psmasi;
° ONEPHUPOBATH MOHITUSIMH: MHOKECTBO, TOJAMHOKECTBO; BBITIOJIHATH ONIEpaIluU

HaJ MHOXXECTBaMH: OObEIMHEHHUE, NepeceyeHue, JONOJHEHUE; MEPEUUCIISITh IIEMEHTHI
MHOYECTB; IPUMEHATH CBOMCTBA MHOKECTB;

° UCIT0JIb30BaTh rpauuecKoe NpeCTaBICHUE MHOXKECTB U CBSI3EH MEXKIy HUMU
JUTSL OITMCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCIIE IPU PELICHUH 3a7a4 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;

° pemaTh 3aJayd  OpraHM30BaHHBIM MEpeOOpOM BapPUAHTOB, a TaKXe 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 COOBITHS, B TOM UHUCIE IMOJIb3YSICh
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
BEPOSTHOCTEW;
° UMETh TPEACTABICHUE O 3aKOHE OONBIIMX YHCEI KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CITy9allHON M3MEHUYHUBOCTH M O POJIH 3aKOHA OOJIBIIINX YHUCEIT B TIPUPOJIC
1 OOILIECTBE.
CrnenuajbHble peIMeTHbIE Pe3YJIbTaThI:

o BJIQJICHUE TpPaBUJIaMHU 3allUCH MaTeMaTU4YECKUX (POpMyN U CHEHHATbHBIX
3HAKOB pelibe(pHO-TOUCeUHOMN crucTtembl JI. bpaiins;

° BJIAJICHUE TpUEMaMU MpeoOpa3oBaHUsl MATEMAaTUYECKUX BBIPAXKCHUN Ha
OpaiiyieBCKOM MEXaHUYECKOM NIeYaTHONW MalTuHKE;

° BJIAJICHUE OCA3ATEIBHBIM CITIOCOOOM 00CTIE0BaHMS U BOCHPUSITHS peIbe(hHBIX
U300pKEHUI, TEOMETPUUYECKUX YepTexel, rpaduKoB PyHKIUHN U JIp.;

° YMEHHUE BBIIOJIHATh T€OMETPUYECKUE TIOCTPOCHUS U YEPTEKHU, CTPOUTH

rpaduky QyHKIHMI HA KOOPAUHATHOM MIIOCKOCTH C TIOMOIIBIO CHEIUATBHBIX YEPTEHKHBIX
MHCTPYMEHTOB.
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TemaTuyeckoe MIAHUPOBaHUE MO YUeOHOMY Kypcy «BeposiTHOCTD M CTATHCTHKA»

8 kiace

(1 yac B Hee0, 34 yaca)

Ha3zBanue
pasjaeJsia (TeMbl)
(4MCJ10 YaCcoB)

OcHoOBHOE coaepxaHue

OcHoBHbBIE BHUADbI A€ATCJIBHOCTH oﬁyqaloumxca

[Ipencrasnenue [IpeacraBienuie JaHHBIX B BUJI€ TAOJIUII, TUarpaMM, | ® OCBauBaTh CIIOCOOBI MPEICTaBICHUS
naHHbIX. (7 4.) rpagukoB. 3anojHeHWe TaOdMI, YTEHUE U CTATUCTUYECKUX JIAHHBIX U YUCIIOBBIX MAaCCHUBOB C
OCTPOEHUE JuarpaMm (cTOIOUKOBBIX MOMOIIBIO TaOJIUII U TUAarpaMM C UCTIOJIb30BaHUEM
(ctonbuatbix) U KpyroBbix). YUreHue rpadukoB AKTYyaJIbHBIX u BAJKHBIX JTAHHBIX
peanbHBIX TpolieccoB. M3Biedenune uHbopMaimu (memorpaduueckue  JaHHBIC,  ITPOU3BOJICTBO
W3 JuarpaMM U TaOJMI], WCIOJIb30BAaHUE U MPOMBIIIIIEHHOU 151 CEIIbCKOXO03SMCTBEHHOM
WHTEpHIpeTanusi JaHHbIX. [IpakTudeckas padorta NPOAYKIIMHA,  OOIIECTBEHHBIE H  MPUPOIHBIC
«Tabmuupny. [IpakTrueckas padota «luarpammeD. SBJICHMUS);
® u3yyaTb METOJbI pabOThl C TaOJUYHBIMU U
rpagUIecCKUMHU TIPEACTABICHUSMHU JaHHBIX B XOJI€
NPaKTUUYECKUX paboT (cocTaBiieHHE TaOIUI] U
MIOCTPOCHUE AMArpaMM OTPAHUICHHO).
OmnucarenpHas OmnucarenpHas CTaTUCTHKA: CpelHee | ® ocBaWBaTh TOHSATHS: YHCIOBOM Habop, Mepa
cTaTucTtuka. (8 4.) |apudmMernyeckoe, MeIMaHa, pa3max, HanboIbIIee U [EHTPAIbHON TEHJEHIIMU (Mepa ILIeHTpa), B TOM
HauMEHbIIIee 3HAaYeHHsI Habopa YMCIIOBBIX JTaHHBIX. qyucie cpeaHee apupmeTnaeckoe, MeIMaHa;
[Tpumepsi CITy4JaitHOM W3MEHYMBOCTH. | ® OIKCHIBATh CTATUCTUYECKUE JTAHHBIE C TIOMOIIBIO
[Ipaktuueckas padora «CpeaHue 3HaYCHUSY. CpenHero apu(pMeTHIecKoro U MeIaHbl;
® pelaTh 33J1a4u;
® 13y4YaTh CBOWCTBA CPEIHHUX B XOJE MPAKTHUYCCKUX
pabot
® OcCBaWBaTh MOHATHS: HAMOOJBIICE W HAUMCHBIIICE
3HAYCHMS YMCJIOBOTO MAcCHBA, pa3Max;
® paboTaTh C HE3HAKOMBIMH CJIOBAMH M TEPMHUHAMH,
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[oJly4aTb  JOTNOJHUTENbHBIE  CBEIEHUA 00
OKpY>KarolleM MUPE;

WHTEPIIPETUPOBATH IIOJYYEHHBIE B XOJI€ PELICHUs
3a/1a40 JaHHBIE;

IPUMEHATH NOJYYEHHBIE 3HAHUS Ul ONMUCAHUS U
aHaJIM3a 0OBEKTOB U SIBJICHUN OKPYKAIOLIEr0 MUPA;
pemate 3ajayd Ha BBIOOp crocoba oOmMcaHus
JAHHBIX B COOTBETCTBHM C INPUPOJON NAHHBIX U

OCIIMH UCCIICAOBAHMA.

Crnyyalinas

W3MEHYHUBOCTh. (6

CnyuaiiHas u3MeH4YMBOCTh (mpuMepsl). YacTtora
3HQYEHUM B MAacCUBE JaHHBIX. [ pynmupoBKa.

OCBaMBaTh IOHATHUA: YACTOTA 3HAYCHUN B MAacCUBE
JNAHHBIX, TPYIIIMPOBKA TaHHBIX, THCTOTPAMMa;

q.) I'uctorpammsel. IlpakTrueckas padora «CiyvaitHas YyuTaTb W AHAIM3HUPOBATh  TUCTOIPAMMBI,
U3MEHYUBOCTDY. noAOUpaTh MOAXOISAIIMNA IIar TPYHIUPOBKU JIs
IIPEACTABICHUS TaHHBIX;
OCBanWBaTh BOCIIPUSITHE rpaduueckoro
MPEICTABJICHNUS]  PAa3HBIX  BUJOB  CIy4YallHOM
M3MEHYMBOCTHU B X0JI€ MPAKTUYECKON pabOTHI.
BepostHocts  u | CiyyaillHbI S3KCIIEpUMEHT (OMBIT) M CllydailHOE OCBaWBATh IIOHATHA: CIIyYalHbIM ONBIT U
yacToTa coobitne.  BepostHocts u  wactota.  Pomb Cly4anHoe coObITHE, MaJIOBEPOSITHOE u
CIIy4arlHOro MaJIOBEPOSITHBIX M IPAKTUYECKU JOCTOBEPHBIX IPAaKTHYECKU JOCTOBEPHOE COOBITHE;

coObITHS. (4 4.)

coObITHIl B TIpUpoie U B obOmiecTBe. MoHeTa u
uUrpajibHasg KOCTb B TEOPUU  BEPOSITHOCTEM.
[IpakTruueckas pabota «HacToTa BbIIaJACHUS OPIIaY.

U3y4yaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHI B
npupoAe U OOIIEeCTBE Ha BaXHBIX NpPUMEpax
(aBapuu, HECYaCTHbIE cilyyau, 3aIuTa
nepcoHaabHOM MH(MOpPMaLINHY, epeiada JaHHbIX);
u3y4yaTb poOJib KJIACCHMYECKUX BEPOSTHOCTHBIX
Mojeneld (MOHeTa, WUrpalibHasi KOCTb) B TEOPHUH
BEPOSTHOCTEN;

HAO0JII0AAaTh U U3Y4YaTh YACTOTY COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAX B X0JI€ MPAKTHUECKON pabOThI.
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Beenenue B
Teopwrio rpados. (4
9.)

['pad, BepuunHa, pedbpo. Crenenp BepmuHbl. Yncao
pééep ®  cymMMapHas ~ CTENEHb  BEpIIHH.
[MpencraBnenne o cBsisHOCTH Trpada. llemn wu
nukibel. [Iytu B rpadax. O6xox rpada (dinepon
nyte). llpeacraBnenne 00 OPHUEHTUPOBAHHOM
rpade. Penrenne 3amaq ¢ moMoIibio rpagos..

® ocBauBaTh MOHATHS: Tpad, BepimHa rpada, pedpo
rpada, cTeneHb (BaJ€HTHOCTh BEPILWHBI), LIENh U
ITUKIT;

® OCBaWBaTh MOHATHUSA: MYTh B rpade, SHUIEPOB MyTh,
00xop rpada, OpMEeHTUPOBAHHBIN rpad;

® pemraTh 337a91 Ha MOMCK CYMMBI CTETICHEH BEpIITHH
rpada, Ha Touck obxoja rpada, Ha TOUCK MyTeH B
OpPHUEHTHPOBAHHBIX Tpadax;

® OCBaumBaTh CHOCOOBI MPEICTaBICHMS 3aJad U3
Kypca anreOpbl, F€OMETPUH, TEOPUH BEPOSTHOCTEH,
IPYTUX MPEIMETOB C MOMOIIBIO IpadoB (KapThl,
CXEMBbI, JJIEKTPUYECKUE LENHU, (PYHKIMOHAIbHbBIE
COOTBETCTBHUSI) Ha TMpPUMEpPax IO TOTOBBIM
PHUCYHKaM.

O06o06menue,
KOHTPOJIb. (5 4.)

IIpencraBnenue JAHHBIX. OnuncarenbHas
CTaTUCTHKA. BEeposATHOCTH CITy4ailHOIO COOBITHSI.

® TIOBTOPSATh HM3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUI;

® pelarh 3aJa4yd Ha NPEACTABICHUE U OINKHCAHUE
JAHHBIX C IOMOIIbIO U3YUYEHHBIX XapPAKTEPUCTUK;

® O00CyXJIaTb TPUMEPHl  CIy4YalHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX
CITy4alHBIX COOBITUH, MX POJIU B IPUPOE U KU3HU
YEJIOBEKA.

9 kiacce

(1 yac B Hepes0, 34 yaca)

HasBanue
pasaena
(TemMblI)
(umciio

OcHOBHOE coep:KaHue

OcHoBHBIE BUbI 1eATEJIbHOCTH 00y4AKOIUXCH
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4acoB)

[ToBTOpEHUE [IpencraBienne AaHHBIX B BUAE TaOIMII, MIOBTOPATH U3YUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHHUM;
Kypca 8 kiacca. (4 | nuarpamm, rpaduKoB. peliaTh 3aa41 Ha NPEeACTABICHUE U ONMCAHUE JTaHHBIX
9.) C MTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
peuiaTe 3aJadyd Ha MPEACTABICHUE TPYNIUPOBAHHBIX
JTAHHBIX U OMMCAHUE CIIYYaHON U3MEHUYHNBOCTH;
peliaTe 3aJayd Ha OMPEICIICHUE YaCTOThI CIIyYalHBIX
COOBITUH, PUBOJUTH MPUMEPHI CIYyYaWHBIX COOBITHIA,
MQJIOBEPOSITHBIX M IPAKTHYECKH  JOCTOBEPHBIX
CIIy4yalHBIX COOBITUH, UX POJU B MPHUPOJE U KU3HU
YEJIOBEKA.
OnucarenbHas N3mepenue paccenBanus AaHHbIX. Jlucnepcus OCBaMBATh IIOHATHUSA: JHUCIEPCHUS W  CTaHAAPTHOE
CTaTUCTHUKA. W CTaHJAPTHOE  OTKIOHEHUE  YHCIIOBBIX OTKJIOHCHUE, WCIOJb30BaTh 3THU XAPAKTCPUCTUKH IS
PaccenBanne HaOopoB. J[narpamMma paccenBaHusl. OIMCAHUS PACCEUBAHUS TAHHBIX;
JAHHBIX. (4 4.) BBIJIBUTAaTh THUIOTE3bl 00 OTCYTCTBUM WU HaJIUYUHU
CBSI3M IO AUarpaMMaM pacCeuBaHus;
paccMaTtpuBaTh IMPUMEPHI  JUAarpaMm pacCeuBaHUs,
MTOCTPOEHHBIX M0 UMEIOIINUMCS TaHHBIM.
MHuoxecTBa. (4 4.) | MHOXecTBoO, AJIEMEHT MHOJKECTBA, OCBAaMBATh IOHSITUA: MHOYKECTBO, JIEMEHT MHOXECTBA,
ITOAMHOKECTBO. Onepaunu HaJ ITOAMHOKECTBO;
MHOXXECTBaMHU: O0O0bEIUHEHUE, TepPEeCceUueHue, BBITIOJIHSITh ornepauuu HaJl MHOKECTBAMMU:
nonosHenne. CBoilcTBa  omepauuii  Haj o0beuHEeHne, epeceueHne, J0M0THCHHE,
MHO>KECTBAMU: MIEPEMECTUTENBHOE, VICII0JIB30BaTh CBOWCTBA: IIEPEMECTUTEIIBHOE,
COYETATEIIbHOE, pacupeaeauTeNbHOE, COYETATENIbHOE, PaCIPEACIUTENbHOE, BKIIOUCHUS,

BKJIOUeHust. Mcmonp30BaHue TpauyecKkoro
IPEICTABIICHUST MHOXECTB JUIS  ONHUCAHUS
peaNbHBIX TPOIECCOB W  SBJIICHUH, TIPH
pEIIeHUH 3a7ad.

UCIIOJIb30BaTh rpauueckoe MpeICTaBIeHUEe MHOXKECTB
IpU ONKUCAHUU PEATbHBIX IMPOILIECCOB U SIBICHUM, MpuU
pelIeHnn 3aJad M3 JIPYyrux Yy4eOHbIX MPEeIMETOB U
KYPCOB.
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BepositHOCTB
CIy4arlHOr O
coObITHs. (6 4.)

DneMeHTapHble COOBITUS CIIyYailHOTO OIBITA.
Cnyuaitabie coObITHs. BeposTHOCTH COOBITHIA.
OnbITHI C PaBHOBO3MOXXHBIMU
ANIEMEHTapHbBIMU  COOBITUSAMHU.  CllydailHbIN
BbIOOp. CBS3b MEXAYy MAaJIOBEPOSTHBIMU U
IPAKTUYECKU JIOCTOBEPHBIMU COOBITUSIMU B
npupoje, obmecrse U Hayke. [IpakTuueckas
pabdota «OmnbITBI C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMI.

OCBauMBaTh  IMOHATHUSA:  JJIEMEHTapHOE  COOBITHE,
CIIy4aiHOe coOBITHE KaK COBOKYITHOCTb
0JIarONpUATCTBYIOIIMX  3JEMEHTapHbIX  COOBITHA,

PAaBHOBO3MOYKHBIE 3JIEMEHTAPHBIE COOBITHUS;

pelIaTh 3aa41 Ha BEIUMCIICHHE BEPOSITHOCTEH COOBITUI
10 BEPOSITHOCTSAM DJIEMEHTAPHBIX COOBITUN CITy4alHOTO
OTIBITA;

penaTh 3aJja4 Ha BBIYUMCIICHUE BEPOSITHOCTEN COOBITUI
B ONbITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
COOBITUSMHU, B TOM YHCJIE C IIOMOILIbIO KOMITBIOTEPA;
IIPOBOJUTh U H3y4aTb OIBITHI C PABHOBO3MOXXHBIMHU
AJIEMEHTAapHBIMU  COOBITUSIMU  (C  HMCIIOJIb30BaHUEM
MOHET, UTPajbHBIX KOCTEH, APYrux MOJenei) B XO0Je
MPAKTHUYECKON pabOTHI.

JepeBo. CBOMCTBA I€PEBHEB: EIUHCTBEHHOCTD
MyTH, CYILIECTBOBAHUE BHUCSYECH BEPIIUHBI,
CBSI3b MEXIy 4YHCIOM BEPIIMH U YHUCIOM
pé6ep. IlpaBuno ymHoxxenus. Pemenue 3amaq
C TTOMOIIIBIO TpadoB.

OCBauMBaTh TMOHATHS: JepeBO Kak rpad Oe3 1ukiIa,
BUCsTYasi BepIlIMHA (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
TUaMETp JIepeBa;

U3y4aThb CBOWCTBA J€peBa: CYLIECTBOBAHHUE BHUCSIYEHN
BEpILIMHBI, E€IWHCTBEHHOCTh IYTH MEXIYy JBYMs
BEPILIMHAMHU, CBSI3b MEXIY YHUCJIOM BEPIIMH U YUCIOM
péoep;

pemarh 3aJayd Ha TMOUCK W MEPEYHCIICHHE IMyTed B
JiepeBe, ONpeJeleHUe uuciaa BepIIMH uiau pédep B
nepeBe, 00xoa OMHAPHOTO JIepeBa, B TOM YHCIE C
PUMEHEHUEM NTPaBUJIa YMHOKEHUS.

BBenenue B
Teoputo  rpadoBs.
(4 4.)

CiyuaiiHbie

coObITHs. (8 4.)

[IporuBonosnoxueie coObiTus. Jlnarpamma
Oinepa. OOBeAMHEHHE U TIEPECECUCHUE
coObITuii. HecoBmecTHbie coObiTusi. dopmyiia
CIIOKEHUS BEPOSITHOCTEM. YcnoBHast

OCBaWBaTh TMOHSTHUS: B3aUMHO MPOTHUBOIOJOKHBIC
COOBITHSI, OTIEpAIIMU HAJ[ COOBITHSMHU, OObEAUHEHUE U
nepeceueHre CoOBITHH, nuarpamMma Jiepa (Diiepa—
Benna), coBMecTHBIE M HECOBMECTHBIC COOBITHS;
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BEPOSITHOCTb. [IpaBuio YMHOKECHUS.
HezaBucumbie  coOwitus.  [lpencraBnenmne
DKCIIEPUMEHTA B BHJIE iepeBa. Pemenne 3anau
HAa HAXOXJICHUE BEPOATHOCTEU C IMOMOIIBIO
JEpPEBA CIIy4alHOTO SKCIIEPUMEHTA, THarpaMm
Ditnepa.

U3y4yaTb TEOPEMBI O BEPOATHOCTU OOBEIUHEHHS IBYX
coObITHH ((POPMYIIBI CTIOKEHUSI BEPOATHOCTEH );

pemiath 3ajJa4yd, B TOM YHUCJIE TEKCTOBBIE 3aJaud Ha
ONpEeNEeIeHUEe  BEpPOSITHOCTEW  OOBEAMHEHUS U
nepeceyeHusi COOBITHI ¢ TOMOIIBIO YMCIOBOM MPSMOIA,
auarpamm Jiniepa, popMyJibl CI0KEHHS BEPOSITHOCTEN;
OCBauBaTh HOHSTHS: IIPABUIIO YMHOKECHHSI
BEPOSITHOCTEH, YCIIOBHAsl BEPOSITHOCTh, HE3aBUCUMBIC
COOBITHS JIEPEBO CIIyYaliHOTO OIBITA;

U3ydyaTb CBOWCTBAa  (ONPEICIICHUSI) HE3aBUCHUMBIX
COOBITHIA;

pemiaTh 3aJaud HAa OIPENEIICHUE W HCIOJIb30BAaHUE
HE3aBHCHUMBIX COOBITHI;

pemaTh 3a/a4d Ha MOUCK BEPOSITHOCTEW, B TOM YHCIIE
YCIOBHBIX, C HCIIOJIb30BAaHUEM JI€PEBA CIIyYalHOIrO
OMbITA.

O06o06menue,
KOHTPOJIb. (4 4.)

[IpencraBnenne  gaHHbIX.  OnucarenbHas
cratuctuka ['padsl. BeposTHOCTD ciydaiiHOTO
COOBITHSI.

MOBTOPATH U3YUEHHOE U BHICTPAUBATh CUCTEMY 3HAHUIA;
peliaTh 3aja4d Ha NPEACTaBICHUE U ONMKMCAHUE JTAHHBIX
C TTIOMOIIIbIO0 U3YUYEHHBIX XapaKTEPUCTHK;

pemaTh 3aa4M ¢ MpUMEHEeHUeM rpados

peliath  3aJadyd  Ha  HAXOXJACHHE  BEPOSITHOCTHU
CIIy4afHOTO COOBITHS IO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCJIC B ONBITaX C PAaBHOBO3MOKHBIMH
AJIeMEHTapHBIMU COOBITUSIMU;

pemiath 3a7a4d  Ha HAXOXJEHHUE BEPOSITHOCTEH
00bEIMHEHUSI U TIEPECEUCHUS] COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIOJb30BaHUEM TIpadUueCcKux
NpeACTaBICHUM U JIepeBa CIIy4allHOTO ONbITA.
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10 kaacce

(1 yac B Hegemt0, 34 yaca)

Ha3Banue pa3gesa
(TemMbl) (4uCJI0

OcHoOBHOe coaepxkaHue

OcHoBHBIE BH/AbI A€ATCJIBHOCTH oﬁyqamumxca

4acoB)
IToBTOpEHNKE [IpencraBineHre NaHHBIX B BHUAE TaOJMIl, | ® IOBTOPSATh U3yUYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUMU;
Kypca 9 knacca. (4 | nuarpamM, — rpauKoB,  HMHTEpIpeTalus | ® peniaTh 3a7a4u Ha MPEACTaBICHUE U ONTMCAHUE JaHHbBIX;
4.) JNaHHbIX. UTeHWe W NOoCTpoeHuEe Talnlull, | ® pelarth 3aJauyd Ha  HAXOXJACHHE  BEPOATHOCTEU
auarpamm, rpa@uKoB 1o peagbHbIM JaHHBIM. OOBEIMHEHUSI U TEpPECceUYeHUs COOBITUH, B TOM 4HCIIE
HE3aBHCHUMBIX, C  HCIOJB30BAaHMEM  TIpapUuecKux
IIPEACTABICHUN U JIepeBa CIIYYalHOI'O OIIbITA.
DJIEMEHTHI Ilepebop BapuanToB. IlepecTaHOBKM U | ® pelIaTh 3a1a4u NepeOOPOM BapUAHTOB;
KOMOMHATOpUKH. | pakropuas. CoueTaHusl U YUCIIO COYETAaHUU. | ® OCBaWBaTh  NOHATHSA:  KOMOWHATOPHOE  IMPABMIIO
(7 4.) Tpeyronsuuk Ilackansa. Pemenue 3amau c YMHOXKEHHSI, YHOPAOYECHHAsI Iapa, TPoilka OOBEKTOB,
HCIIOJIb30BaHUEM KOMOWHATOPUKH. MEepPECTaHOBKa, (akTopHas 4Yuciaa, COYETAHUE, YHUCIIO
codeTaHuM, TpeyronbHuk [lackais;
® peumaTh 3aa4d Ha NEPEYUCIICHUE YIIOPSAOYEHHBIX map,
TPOEK, IEPEUNUCICHUE IIEPECTAaHOBOK U  COYETAHUU
AJIEMEHTOB Pa3JIMYHbIX MHOXKECTB;
® pemarh 3a7a4d Ha INPUMEHEHHE YHCJIa COYETaHWM B
anredpe (cokpamnéHHoe yMHOKeHHne, 0uHoM HbioToHA);
® pemiatb, MPUMEHssI KOMOWHATOPUKY, 3aJayd  Ha
BBIYMCJICHUE BEPOSTHOCTEM.
I'eomerpuueckass | ['eomerpuueckass BepoSTHOCTb. CilydailHbI | ® OCBaMBATh NOHATHUE FEOMETPUUECKON BEPOSTHOCTH;
BEPOSTHOCTb. (3 | BBIOOp TOYKHM M3 (PUTYpHI HA TUIOCKOCTH, U3 | ® pellaTh 337a4i Ha HAX0XK/IEHUE BEPOSTHOCTEH B OMbITAX,
9.) OTpe3Ka, U3 YT OKPYKHOCTH. MPEACTaBUMBIX KaK BbIOOpD TOYEK W3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WM JYyTH OKPYKHOCTH, YHCIOBOIO
IIPOMEXKYTKA.
HcnbiTanus Ucnpitanue. Ycmex u Heyaada. Cepusi | @ OCBauBaTh MOHSATHS: UCIIBITAHNUE, JIEMEHTAPHOE COOBITHE
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Bepnynnu. (6 4.)

WCTIBITAaHUN 10 EpBOro ycnexa. Mcnbiranus
bepuymmm. BepostHOCcTH COOBITHI B cepuu
ucnblTanni  bepuymum.  [Ipaktuueckas
pabota «McnpiTanus bepHymm.

B MCHBITAaHUM (yCIlEX W HeyJada), CepHsl UCIBbITaHHIA,
HaCTyIJICHHWE TIepBOro ycmexa (HeyJaauu), cepus
WCIIBITAaHUN bepHyun;

penaTh 3a/1a4u Ha HaXO0XkJACHHE BEPOSITHOCTEN COOBITHIA B
CEpPUM HCIIBITAHWM A0 MEPBOT0 yClexa, B TOM YHCIE C

npuMeHeHueM  (OpMyJbl  CYMMBI  T€OMETPHYECKOU
MPOrPECCHH;
pemiaTh  3aJa4yd  HAa  HAXOXKJEHUE  BEpPOSTHOCTEH

AJIIEMEHTApPHBIX COOBITHI B cepuu UCTIbITaHUN bepHyu,
Ha HAaxXOXICHHE BEPOSITHOCTH OIPEACIEHHOIO YHcia
YCIIEXOB B CEpUM UCIIBITAHUN bepHysuu;

u3yyaTb B XOJIE MpPaKTUYECKOW paldoThI
BEPOSITHOCTH B CEPUHU UCTIBITAHUN bepHyJIn.

CBOMCTBa

Ciyuaiinas
Benu4muHa. (6 4.)

CiyyailHasg BeIMYMHA M PACHPENCIICHUE
BEPOSITHOCTEW. MaTeMaTu4ecKoe OKHUIaHUE
n aucnepcus. lIpumepsl mMaremMaTHyecKoro
OKMJAHUS KaK TEOPETUYECKOTO CPEIHETO

3HAUEHMS  BEIWYMHBL. ~ MaremaTtnudeckoe
OXKUJAaHWE M  JUCIEPCHUS  CIy4alHOHU
BEIIMYMHBI «YHUCIIO YCIEXOB B  CEPUU
ucnbiTanui bepHymm.

[lonsitTue o0 3akoHe OOJIBIIMX  YHUCEN.
N3mepeHne BEpOSATHOCTEH C  MOMOILIBIO

yacToT. Poiib ¥ 3HaueHME 3aKoHA OOJIBIINX
quces B IPUPOJIC U OOIIECTBE.

OCBOUTH TMOHSTHA: CIlydyalHasi BEJIWYMHA, 3HAYCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEAECIICHUE BEPOATHOCTEN;
u3ydyarb U OOCYXJIaThb TPUMEPHl JTUCKPETHBIX U
HEMPEPBIBHBIX CIIy4allHbIX BEJIMYMH (POCT, BEC YEJIOBEKa,
YUCIICHHOCTh  HACEJIEHUsA,  JIpyrM€  W3MEHUYUBBIE
BEJIMYMHBI, PACCMATPUBABLINECA B KypCE€ CTATHUCTUKH),
MOJICJIBHBIX ~ CIIyYaWHBIX BEJIMYMH, CBSI3aHHBIX CO
CIy4yallHBIMH OTbITaMU (OpOCaHHEe MOHETHI, UTPATbHOU
KOCTH, CO CITy4ailHbIM BBIOOPOM H T. 11.);

OCBAaMBATh NOHATHUSA:  MAaTEMAaTHYECKOE  OXUIAHUE
CIIy4allHOM BEJIWYMHBl KaK TEOPETUYECKOE CpEeIHEe
3HA4YE€HUE, TUCIIEPCUS CIIYYaWHOW BEJIMYMHBI KaK aHAJIOT
JUCIIEPCUH YMCTIOBOTO HabOPa;

peliarh 3aJa4d  Ha BBIYUCICHUE MAaTE€MaTHYECKOTO
OXKHUJIAHUS W JUCIEPCUU JUCKPETHOM  CIy4yaliHOM
BEJINYMHBI 110 33IaHHOMY PacCHpEIEICHUI0, B TOM YHCIIE
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3a/1a4, CBSI3AHHBIX CO CTPaXOBAHUEM U JIOTEPESIMU;
3HAKOMHUTBCSI C MATEeMaTUYECKUM  OXHUJAHUEM U
JUCIIEPCHEN HEKOTOPBIX PACIPEICICHUN, B TOM YHCIIE
pacnpeneneHus CIIy4YalHOW BEJTUYUHBI «YHCIIO YCIIEXOB)
B CEpHU HCTIBITAaHUN bepHyiu;

U3y4aTh YaCTOTY COOBITHS B TOBTOPSIFOUTUXCSI CITy4alHBIX
OMBITAX KaK CIy4YailHYIO BEJINYMHY;

3HAKOMHTBCS C 3aKOHOM OoJbIIUX uucen (B ¢opme
bepuymnu): npu OONBIIOM YHCIE OIBITOB YacToTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH;

pelaTh 3a/1a4d Ha U3MEPEHNE BEPOATHOCTEN C TOMONIBIO
4acToT;

00Cy>KIaTh pOJib 3aKOHA OOJIBIINX YKUCE B 0O0OCHOBAaHUU
4aCTOTHOTO METOJ[a U3BMEPEHUSI BEPOSATHOCTEHH;
o0Cy>JaTh 3aKOH OOJBIIMX YHCET KakK IPOSIBJICHUE
CTaTUCTUYECKOM  YCTOMYHMBOCTA B  W3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YKCENI B MPUPOJIEC U B
KU3HU YEJIOBEKA.

O06o011enue,
KOHTPOJIb. (8 4.)

IIpencraBnenue
CTAaTHUCTHKA.

naHHbIX. OnucarenbHas
BeposTtHOCT  CilydaitHOTO

COOBITHSI.  DJNEMEHThl ~ KOMOMHATOPHUKH.
CrnydaiiHple BETUYHHBI U pacpeeIcHus.

MTOBTOPSTH U3yUYEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHMUI;
pelIaTh 3a/1a4M Ha MPEICTaBICHUE U ONMCAHUE JJaHHBIX;
pemiaTh 3a/la4yu Ha HaXOXJICHHE BEPOSITHOCTEH COOBITHIA,
B TOM UHCJIE€ B ONBITaX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH, BEPOSITHOCTEN
OOBEIUHEHUSI W TEpPEeCeUeHUs] COOBITUN, BBIYUCIATH
BEPOSITHOCTU B  ONBITAX C CEPUAMH  CIyYaWHBIX
VCTIBITAHUU.

IIpu pazpabotke pabodyeil mporpaMmMbl B TEMAaTHUYECKOM IUIAHUPOBAHUKW HE MOTYT OBITh B IOJHOM MEpE YUTCHBI
BO3MOYKHOCTH HCIOJIb30BAHUS JEKTPOHHBIX (ITU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMIMXCS Y4EOHO-METOAMUECKUMU
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MaTepuaniamu (MyJIbTUMEIUHHBIE POTPAMMBI, 3JIEKTPOHHbBIEC YYEOHUKHU U 331aUHUKH, FJIEKTPOHHbBIE OUOIMOTEKH, BUPTYAJIbHbBIC
JabopaTopuu, UTPOBBIE TTPOTPAMMBI, KOJUICKIIUUA MU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB), UCTIOIB3YEMBIMHU 11 OOYUYCHUS U
BOCIIUTAHUS PA3IUYHBIX TPYMIN TOJIH30BaTENIeH, MPEICTABICHHBIMU B JJICKTPOHHOM (IIM(GPOBOM) BHIEC W PEaTU3YIOMUMU
nunaktTudeckue Bo3moxkHoctu MKT, comepkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHMM. Y CJEMBIX
0o0ydJaronmxcsi BO3MOXKHOCTH HCIOJIb30BaHUS IMGPOBBIX PECYpPCOB Ha ypOKax aureOpbl OTrpaHUYCHBl NPUMEHECHHUEM
KaJIBKYJIITOPA, B PEIKUX CIIy4asx — JIEKTPOHHOW OMOIMOTEKH, TaK KaK CIICTION YICHUK HE MOYKET BOCTIPUHUMATH TPAPUICCKYIO
nHdopmaruio (Tabiuibl, rpadyKe, TUarpaMMbl) C SKpaHa MOHUTOPA IMTOCPEICTBOM 3PCHHSI.
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