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MHOSICHUTEJIBHAS 3AITUCKA

O01mas xapakTepucTHKA y4eOHOro npeamera «MaremaTtuka

[Iporpamma yueOHOro mnpeamera «Marematukay pa3paboTaHa Ha OCHOBE
®deepaabHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENIbHOTO CTaHAapTa OCHOBHOI'O OOIIEro
o0pa3oBaHUs C y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K
MaTEeMaTUYECKOMY O00pa30BaHUIO, U TPATUIIMNA POCCUICKOTO 00pa3oBaHUsI, KOTOPHIC
00€eCreunBalOT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMU, COCTABIISIIOUIUMU OCHOBY
JUTSI  HETPEepPHIBHOTO 00Opa3oBaHMWs W CaMOpPA3BUTHA, a TaKXKe IICJIOCTHOCTh
OOIIEKyIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO pa3BUTHs oOydaromuxcs. B
mporpaMMme ydTeHbl HJIeW W TOJIOKeHHS KOHIenuu pa3BUTHS MaTeMaTUYeCKOTO
oOpaszoBanus B Poccuiickoit ®enepaunu. B snoxy nudposoii Tpanchopmammu Becex
cep 4eTOBEYECKOM ACSITEIPHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM
YeJIoBeKOM 0e3 0a30BOMl MaTeMaTUYeCKOW MOJATOTOBKU. YKE€ B IIKOJE MaTEeMaTHUKa
CIIY’KUT OMOPHBIM MPEIMETOM JIJIsi U3YUYECHUS] CMEKHBIX JUCITUIUIMH, a MOCJIE IIKOJIbI
peabHOM HEOOXOIUMOCTBIO CTAHOBUTCS HEMPEPHIBHOE OOpa3zoBaHHE, YTO TpedyeT
MOJIHOIIEHHOM 0a30BOM  0O0IIe00pa30BaTeIbHON MOATOTOBKHA, B TOM YHCIE H
MaTeMaTU4ecKor. ITO 00YCIOBICHO TE€M, YTO B HAIIIM JIHU PACTET YHUCIIO Ipodeccuii,
CBSI3aHHBIX C HETMOCPEACTBEHHBIM MPUMEHEHHEM MATEeMaTHKU: U B cepe SIKOHOMUKH,
U B OW3HEce, U B TEXHOJOTUYECKUX OOJIACTAX, W JaXe B T'YMaHUTApHBIX cdepax.
Takum o6pa3om, Kpyr oOydaromuxcs, JJii KOTOPBIX MaTeMaThKa MOXXET CTaThb
3HAYUMBIM TIPEIMETOM, PACIIIUPSICTCS.

[IpakTryeckas Moje3HOCTh MAaTEMATUKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM
SBJISTFOTCS (yHIaMEHTAIbHBIE CTPYKTYPHI HAIIETO MHUPA: IPOCTPAHCTBEHHBIC (POPMBI
1 KOJTMYCCTBEHHBIC OTHOIICHUS OT MPOCTEHINNX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM
OMBITe, A0 JOCTAaTOYHO CIIOKHBIX, HEOOXOMWMBIX IS Pa3BUTHS HAyYHBIX W
NPUKIAIHBIX HWJeW. be3 KOHKPETHhIX MATEMAaTHYECKUX 3HAHWW 3aTPYJIHEHO
MOHUMAaHUE TPUHIUIIOB YCTPONCTBA U WCIIONB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE W HHTEPIPETAlMs Pa3HOOOPa3HOW COLMAIIBHOM, SKOHOMHYECKOM,
noymTudeckor wuHbopmanuu, Maiao 3PGEeKTUBHA TMOBCEIHEBHAS MpaKTHUYeCKas
nesTenbHOCTh. Kaxk oMy 4eoBEeKYy B CBOEH JKU3HU MPUXOIUTCS BBITIOJIHATH PACUETHI
U COCTAaBJISITh QJITOPUTMBI, HAXOAUTh ¥ TNPUMEHITH (OPMYJbI, BJIAACThH
MPaKTUYECKUMH TPUEMaMH TEOMETPUYECKUX H3MEPEHUH U TMOCTPOCHUU, YUTATh
uH(pOpMaIMIo, TIPEICTABICHHYIO B BUJIE TAOJMI], JUarpamMMm U TpaduKoOB, KUTh B
YCIIOBHSIX HEOIPEACIICHHOCTH W TOHUMAaTh BEPOSTHOCTHBIA XapaKTep CIyYalHBIX
COOBITHIA.

OnHOBpeMEHHO C pacuiupeHreM cdep TpPUMEHEHUSI MaTeMaTUKU B
COBPEMEHHOM OOIIECTBE BCe 00Jiee BAXKHBIM CTAHOBUTCA MATEMaTUUYECKUN CTHIIb
MBIIIJICHHUS, POSBIISIONINNCS B ONPEIeIEHHBIX YMCTBCHHBIX HaBBIKaX. B mporecce
W3YYCHUS MATEMAaTHKH B apCeHall MPUEMOB W METOJOB MBIIIJICHUS 4YeIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOUYAIOTCS WMHAYKIUS W JeAYKIUs, O000O0IIeHHe W
KOHKpETH3aIusi, aHajiu3 W CHUHTE3, KjacCU(pUKaIMs W CHUCTeMaTu3aIus,
abcTtparupoBanue u aHanorus. OOBEKTH MATEMATUIECKUX YMO3AKITIOUEHUH, TIPaBHIIa
WX  KOHCTPYMPOBAHUS  PACKPHIBAIOT MEXaHM3M  JIOTHYECKUX  IOCTPOCHUH,
CIIOCOOCTBYIOT BBIpA0OTKE yMEHHS (OPMYIUPOBAaTh, 0OOCHOBBIBATH M JTOKA3HIBATH
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CYXJCHHs, TE€M CaMblM pa3BUBAIOT JIOTMYECKOE MbIlIUieHHe. Benymas poib
NPUHAAJICKUT MaTeMaTHKe W B (OPMHUPOBAHUHU aJITOPUTMUYECKON KOMITIOHEHTBI
MBIIUICHUS] W BOCIUTAaHMM YMEHUH [efCTBOBaTh MO 3aJaHHBIM alrOpUTMaM,
COBEpPILICHCTBOBAaTh M3BECTHBbIE M KOHCTPYHUpPOBaTh HOBble. B mporecce pemieHus
3a7ja4 — OCHOBOHM Y4eOHOU JEATEIbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TaKKe TBOpYECKas U MPUKJIIAIHAS CTOPOHBI MBIIIJICHUS.

OOyueHre MaTeMaTUKE JaeT BO3MOXKHOCTb pa3BUBaThb Yy OOYyYarOLIUXCS
TOYHYIO, PAllMOHATBHYI0 U WH(GOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hauboiee
MOJIXO/ISIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpadUUecKue CpeaCcTBa Ji BBIPAXKEHUS
CYXJCHHI U HArJISAHOTO X MPEICTaBICHHUS.

Heo0xoauMbpiM KOMIIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIIIETCA OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JCHCTBUTENHHOCTH,
Mpe/ICTaBICHNUE O MPEeIMETe U METO/IaX MaTEMATHKH, UX OTIIMYUI OT METO/IOB IPYTUX
€CTECTBEHHbBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTUKU
JUIA peleHUs HAy4YHbIX W NPUKIAAHBIX 3a1ad. Takum o0pa3oM, mMareMaTH4yecKoe
oOpa3oBaHHe BHOCUT CBOH BKJIaJl B (pOpMHUpOBaHUE 001IEH KYIbTYphl YETIOBEKA.

W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO
YeJloBEKa, IMOHMMAHHUIO KpacoThl M H3SIIECTBA MAaTEMaTHUYECKHUX PacCyKJIEHUM,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO HJIEU CUMMETPUHU.

KoppekunonHo-pa3BuBaromuii oTeHnuan yueOHoro npeamera « MatemaTrkay
COCTONT B OO0ECIEUYEHWH BO3MOXKHOCTEH M  TMPEOJONICHUS  CIEHAYIOUIUX
crienuPpUYECKUX TPYAHOCTEH CIIA00BUASIIINX 00yUarOIIUXC:

° (parMeHTapHOCTh WM HMCKAKEHHOCTh TPEACTABICHUH O peallbHbIX
00BEKTaX U MPOLECcCax;

° HEJI0CTaTOYHOCTh HEOOXOIMMBIX CBEJICHUH 00 OKPYIKAIOIIEM MUPE;

° HEJOCTAaTOYHOCTh  COLIMAJBbHOTO  ONbITa M, Kak  CJEJCTBUE,

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

° TPYIHOCTH BOCHpHATHS Tpadudeckod WHOOpPMAIMU W BBHITOJHEHUS
MoO0bIX Tpaduueckux padboT, 3aMe/IJICHUE TeMITa BHITIOJTHEHHS TTOCTPOCHHUI;
° 3aMe/JIeHne TeMIla U CHUKEHHE CKOPOCTH BBITTOJIHEHHS MHUCbMEHHBIX

paborT.
[Ipeomonenre yka3aHHBIX TPYAHOCTEH IOJKHO OCYIIECTBIIATHCS Ha KaKIOM
YpOKE YUHUTENIEM B IPOLIECCE CIIEIUAThHO OPTaHN30BaHHOM KOPPEKIIMOHHON paOOTHI.

ey n3yvyenus: yueOHoOro npeamera «MaremaTuka»

[IpropuTeTHBIMH LETSIMH OOY4YeHHs] MaTeMaTHKe B 5—9 kiaccax sBISIOTCS:

dbopMHpOBaHUE IEHTPATHHBIX MATEMATHYECKUX MOHATHN (YHCIIO, BEJIMYMHA,
reoMeTpudeckas gurypa, nepeMeHHas, BEpOSITHOCTh, (DYHKIIHS), 00CCICUHBAIOIINX
IPEEeMCTBEHHOCTh M TMEpPCHEKTUBHOCTh  MAaTeMAaTHYECKOTO  0Opa3oBaHMs
oOydJaronmxcs;

NoJiBeJIcHuEe OOydaroluXcsi Ha JIOCTYIMHOM JJisi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaT€MaTUKH M OKPY’KaloIIEero MHpa, MOHMMAaHHE MAaTEeMaTHUKH Kak
4acTH 0011l KyJbTypbl YEJIOBEUECTBA;



pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH O00ydJarommxcs,
MO3HABATEJIbHOW  AaKTUBHOCTH,  HCCIICOBATEIbCKUX  YMEHHH, KPHUTUYHOCTH
MBIIIIJICHUS, THTEpeca K U3YUYCHHIO MATEeMaTHKH;

GopmupoBanre (QYHKIMOHATBHOW MAaTEMAaTUYECKOW T'PaMOTHOCTH: YMCHHS
pacro3HaBaTh MPOSBICHUS MATEMAaTHUECKHUX TTOHITHH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH
B pEAIbHBIX XM3HCHHBIX CUTYAlUsX U NPU M3YYCHUH JPYTUX y4eOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYyIHpOBATh HMX Ha S3BIKE
MaTeMaTUKA M CO37aBaThb MAaTEMAaTUYEeCKHE MOJICNM, TPUMEHATh OCBOCHHBIH
MaTeMAaTUYEeCKUW amnmapaTr JUisl PEIIeHUS TNPAKTUKO-OPUEHTHPOBAHHBIX —3371ad,
UHTEPIPETHPOBATH U OIICHUBATH TIOJTYYCHHBIC PE3YJIbTATHI.

Koppekunonnsie 3agaumn:

° Pa3BuTre 3pUTENBHOrO, OCA3aTENBHO-3DUTEIBHOTO M CIYXOBOTO
BOCIIPUSATHSL.

° Pa3BuTHE IPOU3BOIBHOTO BHUMAHUSL.

° Pa3BuTHE 1 KOppEKIUS MaMATH.

° PazBuTe ¥  KOppEeKIUs  JIOTUYECKOTO0  MBIIIJICHUS, OCHOBHBIX
MBICIUTEIbHBIX ONEPALIHA.

° [IpeonosieHre THEPTHOCTH NICUXUYECKUX MPOLIECCOB.

° Pa3BuTne nuamornyeckoi 1 MOHOJIOTUYECKOM pEeyH.

° [Ipeononenue Bepbau3ma.

° @OopMHUPOBAHUE HABBIKOB 3PUTEIBHOIO, OCSA3aTEIbHO-3PUTEIBHOIO U
CIIyXOBOI'O aHAJIN3A.

° Pa3BuTHe HaBBIKOB  OCS3aTEIBHO-3PUTEIBLHOTO  OOCJIEAOBaHUA W

BOCIIPUSITUSL IIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EJIBIX) pelbePHBIX M300paskeHHIA
MPEMETOB, KOHTYPHBIX U300paKEHUI reOMETPHUIECKUX (PUryp u T.1.

o dopMUpOBaHME YMEHUS BBINOJHATH [PU TOMOLIM  YEPTEKHBIX
WHCTPYMEHTOB TE€OMETPUYECKHE TIOCTPOCHUS, MOCTPOCHHE TpaduKoB (QYyHKIUH,
IarpaMm M T.II.

° dopMHUpOBaHUE YMEHUSI YUTATh I[BETHbIC (MM KOHTPACTHBIE, YEPHO-
Oenbie) penbedHbie TpadUKu AIEeMEHTAPHBIX (PYHKITUN HA KOOPJIUHATHOM TIOCKOCTH.

° OOyueHue npaBuiIaM 3aMUCH MAaTEMAaTUYECKUX (POPMYIT U CTICIIMAIbHBIX
3HAKOB.

° OOGyueHue nprueMam rnMpeoopa3zoBaHus MATEMATUYECKUX BEIPAKCHUH.

° COBepIIICHCTBOBAHUE  CMEIUAIbHBIX  MPUEMOB  OOCJIEIOBaHUS U
M300paXeHUs U3y4aeMbIX OOBEKTOB.

o dopMUpOBaHUE, YTOYHEHHE WM KOPPEKUMS NPEACTABICHUU O
NpeaMETax U MPOLECCAX OKPYKAIOILIEH JEUCTBUTEIIBHOCTH.

° ®opMHUpOBaHUE U COBEPLICHCTBOBAHWE YMEHUS PACMO3HABATh CXOJIHBIE

npeAMCTEI, HAXOJUTH CXOOHBIC U OTIIMYHUTCIbHBLIC IIPU3HAKKW IIPEIMCTOB U SIBJ'ICHI/II\/’I,
HUCIIOJIBb3Ys COXPAHHBIC aHAJIIN3aTOPLI.

° @®opMHpPOBAaHUE U COBEPIICHCTBOBAHHME YMEHHUS HAaXOIUTh NMPUYUHHO-
CJIEICTBEHHBIE CBSI3U, BBIJCNATH TJIaBHOE, 000011aTh, A€IaTh BHIBOIDI.
° CoBepleHCTBOBaHNE HABBIKOB BepOaTbHOM KOMMYHUKALIUH.



° CoBepIICHCTBOBAaHWE YMCHHUS TMPUMEHSATH HeBepOadbHBIE CIIOCOOBI
oO01IeHus.

° Pa3BuTre MeKol MOTOPUKH U 3pUTEIBHO-MOTOPHOM KOOPINHALIHH.

° CoBeplICHCTBOBAaHUE  yMEHHUS  3pUTEINBHOM  OPHUEHTHUPOBKH B
MHKPOIPOCTPAHCTBE.

° @OopMHpPOBAaHUE PALMOHAIBHOIO TMOAXOAA K PpEUICHHIO Y4eOHBIX,

OBITOBBIX M TMPOGECCHOHANBHBIX 3aJlay, Pa3BUTUE AHATUTHUKO-TIPOTrHOCTUYECKHUX
YMEHUN U HABBIKOB.

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHA
oOecrieunMBaeT M3YYEHHUE JPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAy4HOTO, TaK U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO TS TPOIOJKEHHSI 00pa30BaHus U
B TOBCEAHEBHOW >XU3HU. Pa3zButhe y oOydaromuxcsi Hay4dHBIX MPEACTABICHUN O
MIPOUCXOXKJIEHUH M CYUIHOCTH alreOpandeckux aOCTpakUuui, crnoco0e OTpaKeHHs
MaTeMaTUYECKOM HAyKOW SIBJICHUW W TMPOIECCOB B MPHUPOAEC U OOIIECTBE, POJIU
MaTeMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS U KAU€CTB MBIILICHUS, HEOOXOIUMBIX IS
ajanTaiyy B COBpeMeHHOM 1 poBoM ob1iecTBe. M3yuenue anreOpsl €CTeCTBEHHBIM
oOpazoM oOecrieunBaeT pa3BUTHE YMEHHUs HaONI0AaTh, CpPaBHUBATh, HAXOJWUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOABI, (HOPMYIUPOBATH
yrBepkeHud. OcBoeHue Kypca aiareOpsl oOecleyuBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOYYarOlIUXCSA: OHM HCIOJB3YIOT JEAYKTUBHBIE W HHAYKTHUBHBIC
paccyxaeHus, O000OIIeHHEe W KOHKPETU3alMio, a0CTparupoBaHUE U AaHAJOTHIO.
OOyuenue anredpe mpeanosaraeT 3HAYUTENBHBI 00BEM  CaMOCTOSITEILHOMN
NEeATENBbHOCTH  OOy4YaloIIMXCA, MO3TOMY CaMOCTOSTEIBbHOE pEIIeHHE  3ajad
€CTEeCTBEHHBIM 00pa30M SIBJISIETCS peaju3aiueidl JAesTebHOCTHOIO MPUHIUIA
o0yueHwus.

B cTpykType mporpamMmmbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHMMAIOT COJEpPKATEeIbHO METOANYEecKHe JHHUM: «Yucna u
BBIYHMCIICHUSY; «ANITEOpanyecKue BIPAKEHUD»; « Y PaBHEHUS M HEPaBEHCTBAY;
«OyHKumW». Kaxknas u3 3Tux coliepKaTeIbHO-METOIUYECCKUX JIMHUNA PAa3BUBACTCS HA
MPOTSDKEHUU YETHIPEX JIET U3YYSHUS Kypca, ECTECTBEHHBIM 00pa3oM MeperieTasch u
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMHU. B Xone m3ydeHus kypca oOydaronmumcs
MIPUXOJIUTCS JIOTUYECKU PaCCykJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B IPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTWKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MAaTEMAaTUUECKOTO 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIUMHCS ~ OCHOB  YHUBEPCAJIBHOIO
MaTeMaTHUYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COJIEPHKATEILHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErPUPOBAHHBIM
XapaKkTep.

Conepxanve JuHUM «Yucaa W BBIYMCICHUS CIYKUT OCHOBOM  JjIst
JTATbHEUINIET0 M3yYeHUS MAaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCS AITOPUTMAaMH, a
TaK)Xe MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX IS TTOBCEIHEBHOM



KU3HU. Pa3BUTHE MOHSATHS O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAllMOHAIBHBIMU U
UppalMOHATBHBIMU YHUCIaMHU, (OPMUPOBAHUEM TPEICTABICHUN O JIEUCTBUTEIHHOM
yucie. 3aBEpUICHUE OCBOCHUS YMCIIOBOW JIMHUM OTHECEHO K CTapLIEMy 3BEHY
ob1ero oOpa3oBaHusI.

ConeprxkaHue IByX anre0panueckux JMHUNA — «AJreOpandeckue BhIPaKEHUsD)
U «YpaBHEHUSI M HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHarOUIUXCS
MaTEMaTUYECKOro armapara, HeoOXOJMMOIro IJisi pelIeHUs 3ajlad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U IMPAKTUKO-OPUEHTHUPOBAHHBIX 3aJady. B OCHOBHOU mIKOJE
y4eOHBI MaTepuana TPYIIUPYETCS BOKPYT PalMOHAIBHBIX BBIpAXKEHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa JJIsl IOCTPOEHUS MATEMAaTHUYECKUX
MOJIeJIel, ONUCAHUsl MPOLECCOB U SABJICHHHA peabHOro Mupa. B 3amaunm oOydeHwHs
anrebpe BXOIAT TakXKe JaJbHEWIIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIICHUS,
HE0OXOJAMMOro, B YaCTHOCTH, JJII OCBOEHHUS Kypca HH(POPMATUKH, U OBJIAJCHHE
HaBBIKAMHM JEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHue CUMBOIBHBIX (Hopm
BHOCUT CBOM crnenuuyeckuil BKJIaJ B pa3BUTHUE BOOOpa)XEHUs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAQUUECKON JIMHUM HAIIEJIEHO HA TMOJIy4YeHUE
O0OyJaronMMUCs 3HAaHUN O PYHKIUAX KaK BaKHEHIIeH MaTeMaTHYECKON MOACIH ISt
OMHCAHUS W WCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHHUM B TPHUPOAC U
obuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIONb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (opMuUpoBaHUE
MPEJCTABICHUI O POJIM MaTEeMaTUKU B Pa3BUTUU LIMBUJIU3AIMHU U KYJIbTYPHI.

Crnenys npeacTaBieHHON pabouelt mporpaMme, Ha4MHas C CEIbMOTO0 KJlacca Ha
YpOKax reoMeTpuu 00y4arouIuiicss yYUTCsl IPOBOJIUTD J0KAa3aTEIbHbIE PACCYKACHHUS,
CTPOUTH JIOTMUECKHE YMO3AKIIIOYEHHUs, JOKa3blBaTh WMCTUHHBIC YTBEPXKICHUS U
CTPOHUTH KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOAHUTH PACCYKICHUS «OT MPOTUBHOTO»,
OTJIMYaTh CBOMCTBA OT TMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE YTBEPKIACHHUS.
OOyuaromuiicsi, OBIaJACBIINI UCKYCCTBOM pPacCyXJaTh, OyJeT MPUMEHSTh €ro U B
OKPYXKaroLIEH KU3HH.

[lenpto M3y4YeHUs] T€OMETPUU SBIISIETCS HCIOJIb30BAHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUU KAK MAaTeMaTUYECKHX, TaK U MPAKTUYECKUX 3a]a4, BCTPEYAIOIIUXCS B
peasibHOM XU3HU. OKOHYMBUIMIA KypC T€OMETPUU OOYyYaromuiics JODKEH ObITh B
COCTOSIHUU OIPEACIIUTh T€OMETPUUECKYIO (PUTYPY, ONUCATH CJIOBAMU JIAHHBIN YepPTEX
WM PUCYHOK, HaWTH IUIONIA/b 3€MEJbHOIO Yy4YacTKa, PaccuuTarh HEOOXOAUMYIO
JUTMHY ONITOBOJIOKOHHOTO KabeJisi Wi TpeOyeMble pa3Mephl rapaka JJisi aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JUHUSA B W3YYECHUU TC€OMETPUH B
HIKOJIE.

Yyuutento pekoMeHyeTcsl moA0upaTh 3a7auud MPAaKTUYECKOro XapakTepa s
paccMaTpUBaE€MbIX TEM, YUUTh JIETEH CTPOUTh MATEMATUUYECKUE MOJEIU PEATbHBIX
KU3HEHHBIX CHUTyalldid, TMPOBOJIUTH BBIYMCICHUS M OILCHUBATH aJE€KBATHOCTH
MOJIYYE€HHOT0 pe3yibTara. KpaitHe Ba)KHO MOJYEPKUBATh CBA3U FT€OMETPUH C IPYTUMU
MpeaMeTaMi, MOTUBHPOBATH HCIIOIH30BaTh OMPENCICHUs TEOMETPUUECKUX (pUryp u
MOHSTUH, IEMOHCTPUPOBATH IPUMEHEHHE TIOJyUYCHHBIX YMEHUH B (DU3UKE U TEXHUKE.
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OTu cBsi3u Hambojee SpKO BUAHBI B Temax «Bektopwl», «TpuroHomerpuueckue
COOTHOLIEHUs», «MeTon koopauHat» u « Teopema ITudaropar.

B coBpemeHHOM LH(POBOM MHpE BEPOATHOCTb M CTATUCTUKA MPUOOPETAIOT
Bce OOJIBIIYI0 3HAYMMOCTh, KaK C TOUKU 3PEHUS MPAKTUUECKUX MPUIOKEHUH, TaK U
UX poJid B 0OOpa30BaHMU, HEOOXOIMMOM Ka)xJoMy ueioBeKy. Bo3pacraer umcio
npodeccuil, pu OBIAJEHUU KOTOPBIMU TpeOyeTcs Xopoias 0a3oBas MOATOTOBKA B
00JacTh BEPOATHOCTH U CTAaTUCTHUKH, Takas MOJATOTOBKA Ba)KHA JJISl MPOJOJIKEHUS
oOpa3oBaHMs U JJI yCIEIHONW MPpo(hecCHoHaTbHOM Kapbephl.

Kaxx11p1il 4esoBeK MOCTOSIHHO NPUHUMAET PEIICHHsS] HA OCHOBE MMEIOLIUXCS Y
HEro JaHHBIX. A 11711 000OCHOBAHHOTO MPUHSATHS PEUIEHUS B YCIOBHUSAX HEIOCTaTKa
WM n30bITKa WHGOPMAIIMH HEOOXOAMMO B TOM YHCIIE XOpOIIo c(hopMupoBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO 1O03TOMy OCTpO BCTala HEOOXOAMMOCTH CPOPMHUPOBATH Y
oOyuaromuxcsi PyHKIIMOHAIbHYIO IPaMOTHOCTb, BKJIIOYAIOLIYI0 B ce0s B KauecTBe
HEOTHEMJIEMOM  COCTaBIIAIOLICH  yMEHHWE  BOCHPUHHMATh W KPUTHYECKHU
aHAJIM3UPOBaTh MH(POPMAIMIO, TPEICTABICHHYI0 B Pa3iMYHbIX (popmax, NOHHMATh
BEPOSITHOCTHBI  XapakTep MHOIMX pPEAJBbHBIX IPOLIECCOB M  3aBUCHMOCTEH,
IIPOU3BOJANTH MPOCTEHIINE BEPOATHOCTHBIE PAcCdeThl. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAaMU cOOpa, aHalIM3a U MPEACTABICHUS JaHHBIX U3 Pa3IndHbIX chep KU3HU
oOuiecTBa M rocyapcTBa NpuoOIaeT o0yJyarommxcs K 0OIECTBEHHBIM HHTEPECAM.
N3yueHne OCHOB KOMOMHATOPUKM pPa3BHBAET HABBIKM OpraHU3alMM Iepedopa u
MOJICUETa YKMCJIa BAPUAHTOB, B TOM YHWCJE, B MPHUKIAJHBIX 337adyax. 3HAKOMCTBO C
OCHOBAaMH TEOpUU IpadoB co3aaeT MaTeMaTHUeCKUi (pyHIaMEHT 1uisi GOPMHUPOBAHUS
KOMIIETEHLIU B 00nactu MHGOpMaTUKU U UGPOBBIX TexHoJorui. Ilomumo 3toro,
IpyU U3YYEHUU CTAaTUCTUKA M BEPOATHOCTH OOOrallaroTcs MpeACTABICHUS
oOydJaronMxcsi O COBPEMEHHOM KapTHHE MHpa W METOAAaX €ro HUCCIeAOBaHMs,
(dopMupyeTcss TOHUMaHUE POJIM CTATUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOMU
MH(GOpPMaLIMU U 3aKJ1a/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILIJICHHUS.

B cootBeTcTBHM C TaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCTP W CTaTUCTHMKa» OCHOBHOM IIKOJIBI  BBIJEJEHBI  CIEAYIOIINE
colepKaTesbHO MeTtoaudeckue nuHuu: «lIpencraBiaeHue NaHHBIX M ONHCATENbHAs
CTaTUCTUKA»; «BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKNY; «BBeneHne B TEOPUIO
rpadoBy.

Conepxxanue nuHum «lIpeacraBieHre JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»
CITY’)KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB paOOThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
UHTEpHpeTalul HHPOpMallUK, MPEACTaBICHHOW B TabiuLax, Ha AuarpamMmax u
rpagukax 10 cOopa, MPEACTABICHHS M aHadu3a JaHHBIX C MCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CPEAHMX M paccerBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniyecsi ydwaTcsi CUMTBIBaTb W MHTEPIPETUPOBATH JaHHBIE, BbBIABUTATH,
apryMEHTUPOBaTh M KPUTUKOBAaTh IPOCTEUINME TUIOTE3bl, Pa3MBILUIATh HaJ
¢dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OIICHMBATb WX BIUSHUE Ha
paccMaTpUBaEMbIE BEITMYHUHBI U IIPOLIECCHI.

NHTynTHBHOE TIpEACTaBICHHE O CIyYalHOW HM3MEHYHMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBHUPYIOIIEW OCHOBOM JJIsl U3yYEHHUS



TEOpHH BEpOSITHOCTEW. boJiblioe 3HaUueHue 37€Ch UMEIOT NPAKTUYECKUE 3a7aHusl, B
YaCTHOCTH OIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMU.

[lonsiTe BEPOSATHOCTM BBOJAUTCS Kak Mepa IpaBAoONono0Us CIydyallHOro
cobpiTuda. Ilpu wn3ydeHun Kypca oOydyaromyecss 3HAKOMSTCS C IPOCTEHIINMU
METONaMHM  BBIUHMCIEHUS BEPOATHOCTEH B  CIy4alHBIX OJKCIEPUMEHTAX C
PAaBHOBO3MOXXHBIMM  DJIEMEHTApPHBIMU  HMCXOJAMM, BEPOSTHOCTHBIMU 3aKOHAMH,
HO3BOJISIIOIIMMU CTaBUTh M pellaTh Ooyiee CIOXHBbIE 3agaud. B Kypc BXxoasr
HayaJlbHbIE MPEJICTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOIIUXCS C
MHOXECTBAMHU M OCHOBHBIMH ONEpAIUsIMU HaJl MHOXECTBAMHU, PACCMaTPHUBAIOTCA
IpUMEpPbl MPUMEHEHHs JUIsl PELICHHs 3aJad, a TaKKe HUCIOJIb30BaHUS B JPYrUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MTPEeIMETaX.

MecTo yueOHOro nnpeamera «MareMaTuka) B y4eOHOM ILJIaHe

VYyeOnsiii mpenmer «MaTemaTuka» SIBIsETCA 00s3aTEIbHBIM IMPEIMETOM Ha
JaHHOM ypoBHe oOpazoBanus. B 5-9 kiaccax (Bapuant 1 AOOII OOO) yueGHbIit
npeameT «MaTeMaTuka» TpaJUWIMOHHO M3Yy4aeTCs B paMKax CIEIYIONIMX y4eOHBIX
KypcoB: B 5-6 kmaccax — kypca «Maremarukay, B 7-9 kimaccax — KypcoB
«Anrebpa» (BKIOYash SJIEMEHThl CTATUCTUKU M TEOPUU BEPOSITHOCTEH) U
«I"eometpusi». Hactosiel nmporpaMMoii BBOJUTCSI CAMOCTOSTENbHBIN YU4eOHBIN Kypc
«BeposSTHOCTD U CTAaTUCTUKAY.

B 5—10 xnaccax (Bapuant 2 AOOIT OOO) yueOnblii mpeameT «MaTeMaTrka
TPAJAUIIMOHHO U3YyYaeTcsl B paMKax CIEAYIOIIMX y4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Martematuka», B 7—10 kinaccax — KypcoB «Ainredpa» (BKIrOYas 3JIE€MEHTHI
CTaTUCTUKU M Teopuu BeposiTHocTei) u «I'eomerpus». Hactosimiedt mporpammoit
BBOJIMUTCSI CAMOCTOSITEIbHBIN yueOHbIN KypcC «BeposSiTHOCTh U CTATUCTUKAY.

Mecto yueOHOro kypca «MaremaTuka» B y4eOHOM IJIaHE.

Cornacno yuebnomy miany (Bapuant 2 AOOIT OOO) B 5-6 knaccax uzydaercs
WHTETPUPOBAHHBIN mpeameT «MaremaTthkay, KOTOPbIA BKIIOYAET apu(pMeTUUECKUMA
MaTtepuall U HarJJIHYI0 TEOMETPHUIO, a TaKXKE€ MPONEAECBTUUECKUE CBEICHUS U3
anreOpbl, SJIEMEHTHI JIOTUKM W Hadajlla OINUCaTeNbHOM cratucTtuku. Hacrosiiei
MpOTrpamMMoON TIpeIyCMaTpPUBACTCS BBIJICJICHUE B YYEOHOM TIUIaHE HA W3YYCHHE
MaTeMaTUKH B 5-6 Kiaccax 5 yuyeOHBIX YacOB B HEJCNIO B TEUEHHE KaXKIOTO roja
o0yueHus.

MecTo y4eOHOro Kypca «AJiredpa» B y4eOHOM IJIaHe.

CornacHo yweb6Homy tuiany (BapuanT 2 AOOII OOO) B 7-10 kiaccax
u3ydaeTcsi y4eOHbI Kypc «AJredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC
pasnensl coaepkaHusa: «Yuciia U BBIUMCICHUSN», «AJIreOpandecKue BbIPAKECHUS,
«YpaBHeHUs] U HepaBeHCTBa», «DyHKIUU». B COOTBETCTBUU C Y4EOHBIM ILIAHOM
(BapuanT 1 AOOII OOQ) Ha uszydyenue yueOHOTo Kypca «Anredpa» ¢ 7 mo 9 kimacc
OTBOJIUTCSA HE MEHEE 3 4acOB B HENEII0, BCETO 3a TpU roja oOydeHus — 238 4acos.
VYueonsiii an (Bapuant 2 AOOIT OOO) Ha uzydenne anreOpsl B 7 KJIacce OTBOIUT
He MeHee 3 yueOHBIX 4yacoB B Hememto, B 8, 9, 10 kiaccax He MeHee 2 y4eOHBIX 4acoB
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B T€UCHHUE KaXOT0 roja 0O0ydeHus, BCEro 3a 4eThipe rona oOydeHus He meHee 306
yueOHbIx yacoB. [Ipu peanuzanmu Bapuanta 2 AOOII OOO oOpa3oBareabHBIM
opranuzanusiM pekomenayercss B 8-10 kiaccax yBeNIMYUTh KOJMYECTBO 4YacoB,
OTBOJIUMBIX Ha M3y4Y€HHE YYeOHOro Kypca «Airedpa» 10 TpeX 4acoB B HENEIIO 3a
CYeT YacoB YacTd, (OpMHPYEMON YydaCTHHMKaMU OOpa30BaTENbHBIX OTHOIICHUMN
y4eOHOro T1aHa.

Mecto yueOHOro kypca «I'eomeTpusi» B y4eOHOM ILIaHE.

Cormacao yueOHOMy 1wtaHy (Bapumant 2 AOOII OOO) B 7-10 kmaccax
n3ydaeTcsi yaeOHbIl Kypc «I eoMeTpus», KOTOPhIN BKIIOYAET CIASAYIOIINE OCHOBHBIC
pasnenbl comepxanusi: «['eomerpuueckue (Gurypsl m HUX cBOWCTBa», «M3mepeHue
F€OMETPUYECKUX BEIIMUUHY, a TaKXKe «JleKapTOBbI KOOPAMHATHI HA MIIOCKOCTH,
«BekTopbl», «/IBmwkenus mmiockoct» U «lIpeoOpazoBanus momoOus». B
COOTBETCTBUM ¢ yueOHbIM Tu1aHOM (BapuanT 1| AOOII OOO) Ha uzyuyeHue yueOHOro
Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE ¢ 7 10 9 KJ1acc OTBOAUTCS HE MEHee 2 4acoB
B HEJNENI0, BCEro 3a Tpu rojga obyuenus — 204 yvaca. YueOHbIH miaH (BapuaHT 2
AOOII OOO) na nzyuenue reomerpun B 7-10 Kaccax OTBOAUT HE MeHee 2 yUeOHBIX
4acoB B HEJIEJIO, BCETO 3a YEThIPE rojia 00y4yeHus: He MeHee 272 yuyeOHBIX YacoB.

MecTto yueOHOTro Kypca «BeposiTHOCTD M CTATUCTHKA» B Y4eOHOM IJIAHeE.

B ocHOBHOM 1IKOJIE 3y4daeTcsi Kypc « BeposiTHOCTh U CTaTUCTUKA», B KOTOPBII
BXOIAT pasznensl: «lIpencraBieHue MaHHBIX W ONUCATENbHAS CTATUCTUKAY;
«BeposiTHOCTEY; «DJIeMEHThl KOMOMHATOpUKHN»; «BBemenuwe B Teoputo rpadony.
CornacHo yuebHomy miany (Bapuadnt 1 AOOII OOO) Ha u3yueHue AaHHOro Kypca
orBoautca 1 ydeOHbI yac B Hemenmo B /—9 knaccax, Bcero 102 ydeOHbIX 4aca.
CornacHo yuebHoMmy many (BapuanT 2 AOOII OOO) Ha u3zyyeHue AaHHOTO Kypca
otrBoauTcs 1 yueOHsbIi yac B Henemo B 8—10 knaccax, Bcero 102 yueOHbIX yaca.

Oco0eHHOCTH pacnpege/ieHUs1 y4eOHOro marepuaja. Y4YeOHbIH KYpC
«MaremaTuka».

Pacnipenenenne nporpaMMHOTO MaTepuaina yueOHOro Kypca «MaremaTtukay B
AOOII OO0 mexnay nByms rogamu ooydenus coorBeTctByeT [TOOIT OOO.

Oco0eHHocTu pacnpenesieHusi y4e0OHOr0 MarTepHuasa. Y4YeOHbI Kypce
«AJredopa».

Pacnipenenenne nporpaMMHOTro Matepuaia yaeOHOro Kypca «Anredpa» B
AOOIT O0O (Bapmanrt 1) coorBerctByeT IIOOIT OOO.

[IporpammubIii Matepuan ydeOHoOro kypca «Anrebpa» B AOOII OOO
(BapuanT 2) pacnpenensiercs Ha 4 roxa: 7, 8, 9, 10 kmaccel. Ilepepacnpenenenue
cojiep>kaHusi yu4eOHOro Kypca OOYCIIOBJIEHO MOTPEOHOCTHIO B JIOMOJHUTEIHLHOM
BPEMEHU, HEOOXOJUMOM [UJIi M3YyYEHUS MaTepuaya, BBI3bIBAIOLIEIO Yy CIENbIX
oOy4Jaronuxcsi 0cooble 3aTpyAHEHUS, & TAKXKE JIJISl Pa3BUTHS Y HUX KOMIIEHCATOPHBIX
Croco0OB IEUCTBUIN U JajbHEUIIero 00y4eHUsI X UCIOJIH30BAHMUIO.

1. 7 xnacc: uzyuenue marepuana / kiacca [IOOIT OOQO, u3 koToporo riaBa
«CucreMbl TMHEWHBIX YpaBHEHU» MEPEHOCUTCS B 8 Ki1acc.

2. 8 xyjacc: u3yueHne MepeHeceHHon n3 7 kiacca riiaBbl « CUCTEMBbI JIMHEHHBIX
ypaBHeHu» n Matepuana 8 kimacca [IOOIT OO0, u3 kotoporo rinaBel «KBagpaTtaeie
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ypaBHeHus», «HepaBencrBay, «CTeneHp ¢ IeNbIM MOKa3aTeaemM» MepeHocsaTcs B 9
KJ1acc.

3. 9 kmacc: u3ydyeHwe TNepeHeceHHbIXx M3 8 kiacca riaB «KBagpatHbie
ypaBHeHUs», «HepaBeHcTtBay, «CrTeneHb ¢ LENbIM TOKazaTteneM» M maTtepuaia 9
kiacca [IOOIT OOO, u3 koroporo rnaBsl «KBagpaTHeiil TpexwieH. KBagpatnunas
byHKUMS», «YpaBHEHUS W HEPABEHCTBA C OJIHOM MEPEMEHHOW», «YpaBHEHUS H
HEPABEHCTBA C JBYMsI TEPEMEHHBIMU», «ApudMeTHYecKas U TeoMeTpuyecKas
nporpeccun» nepenocutcs B 10 kiacc.

4. 10 xmnacc: mpomospkeHue w3ydeHmsi marepuana 9 kmacca [TOOIT OOO;
000011eHIe U CUCTeMAaTU3alls 3HAHUN TI0 KypCy anreOpbl OCHOBHOM IITKOJIBI.

Oco0eHHoCcTH pacnpelesieHHs Y4eOHOro Marepuasa. Y4yeOHbId Kypc
«I'eomerpus».

[Iporpammublil Matepuan yudeOHoro kypca «l'eomerpusi» B AOOII OOO
(BapuanT 2) pacupenensiercss Ha 4 roxa: 7, 8, 9, 10 kmaccel. Ilepepacmnpenenenue
coJiepkaHusi y4eOHOro Kypca OOYCIIOBJIEHO NOTPEOHOCTbIO B JOMOJHUTEIHLHOM
BPEMEHHM, HEOOXOAMMOM [UIsl HM3YYEHHs MaTepuana, BbI3BIBAIOLIEIO Yy CIEMbIX
oOyuaromuxcst 0coOble 3aTpyAHEHHUSI, a TAKXKE Ul PA3BUTHUS Y HUX KOMIIEHCAaTOPHBIX
CHO0CO00B AEMCTBUI U TajbHEIIEro 00y4eHus: X UCIOJIb30BaHUIO.

1. 7 knacc: oxoHuaHue TemMbl «COOTHOILIEHUS MEXAY CTOPOHAMU U YIJIaMU
TpeyrojabHuka» (monrema «llocTpoeHune TpeyronbHHKa IO TpeM DSJIEMEHTaM)
nepeHocuTcs B 8 Kiacc.

2. 8 xmacc: oxonuanue Tembl «[lomoOHBIE TpeyroapbHUKKY» (TOaTEMA
«COOTHOIIEHUS] MEXAY CTOPOHAMU W yrjaMu MNPsIMOYTOJIbHOTO TPEYTOJIbHUKAY)
nepeHocuTcs B 9 kiacc.

3. 9 knacc: TeMa «COOTHOIICHHUS MEX]Ty CTOPOHAMHU M yTIaMH TPEYTOJIbHHKA.
CkanspHoe mpou3BeieHue BEKTOpoB» nepenocutcs B 10 kiacc.

4. 10 knacc: mpogoipkenue nzydenrne Mmarepuana 9 kimacca [IOOIT OOO.

Oco0eHHocTH pacnpenejieHdsi Y4eOHOro Martepuasnaa. Y4eOHbI KYypC
«BeposITHOCTb M CTATHCTHKAY.

Pacrnipenenenue mporpaMMHOro mMaTepuaia yuyeOHOro kypca «BeposaTHOCTh U
cratuctuka» B AOOII OOO cootBerctByer IIOOIT OOO, HO u3yueHHEe Kypca
HayMHaeTCs He ¢ 7, a ¢ 8 Kiacca.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA VYYEBHOI'O
MNPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIET'O
OBPA3OBAHUSA

JInyHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4YEeOHOro MpeaMeTa
«Maremartukay XapakTepu3ylTCs CIeIyIOIUM 00pa3oM.

Ilampuomuueckoe eocnumanue: TPOSBICHUE HHTEpeca K MPOLLIOMY H
HACTOAIIEMY POCCUWCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSIM
POCCHUMCKMX  MaT€MAaTMKOB M  POCCHMCKOM  MaTE€MAaTHYECKOM  IIKOJbI, K
HCIIOJIb30BAaHUIO ATUX JOCTHXKEHUHN B IPYTUX HAayKaxX W MPUKIAAHBIX chepax.

I'pasxcoanckoe u  O0yxoeHno-HpascmeenHoe 60CNUMAHUe: TOTOBHOCTb K
BBIIIOJIHEHHUIO O0S3aHHOCTEN IpakIaHWHA U PEATM3alMK €0 MpaB, MPEACTABICHHUE O
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MaTEMaTHYECKUX OCHOBaX (DYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
OpoLeayp TpakJIaHCKOro oOmecTBa (BbIOOPHI, OHNPOCHI M Mp.); TOTOBHOCTh K
OOCYXKIEHUIO 3TUYECKUX MpOOJEM, CBS3aHHBIX C IPAKTUUYECKUM I[PUMEHEHHEM
JOCTMKEHUM HayKd, OCO3HAHUE BaXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIIOB B
JESITEIbHOCTH YUEHOTO.

Tpyoosoe eocnumaHue: YCTAaHOBKA HA AaKTHUBHOE YYacTHE€ B PELICHUU
INPAaKTUYECKUX 3a/]ad MAaTeMaTU4YeCKOW HamlpaBlIE€HHOCTH, OCO3HAaHUE BaKHOCTU
MaTEMaTHYeCKOro O0pa30BaHMA HA TMPOTSHKEHUM BCEW JKU3HH JUIS yCIICUTHOU
npo(hecCHOHABHOM JEATENIbHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHHUI; OCO3HAHHBIN
BBIOOpD M TOCTPOCHHE WHIWBUIYaJbHOW TPACKTOPUU OOpa30BaHMSI M >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

dcmemuyeckoe — @ochumanue:  CIOCOOHOCTb K = OMOLMOHAIBHOMY H
ACTETUYECKOMY BOCHPUSTHIO MATeMAaTHYECKMX OOBEKTOB, 3aJad, pEUICHU,
pacCyXJICHUI; yMEHUE BUAETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu nHayuHo20 NO3HAHUA: OPUCHTALNS B IESITEIIBHOCTA HA COBPEMEHHYIO
CUCTEMY Hay4HBIX IpPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS
4esloBeKa, IPUPOJIbl U 00IlecTBa, IOHMMaHUE MaTeMaTHMUECKON HaykKu Kak chepbl
YEJIOBEUECKON NIEATEIIbHOCTH, ATAloOB €€ pa3BUTUSA M 3HAYUMOCTH JUISI Pa3BUTHS
LIMBWJIN3ALUY; OBJIAJCHUE A3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOM KYJIbTYypOH Kak
CPEICTBOM NIO3HAHUS MUDa; OBJIAJICHUE IPOCTEUIIUMU HaBBIKAMU
HCCIIEI0BATENIBCKOMN 1€ATEIbHOCTH.

Quzuueckoe  6ocnumawnue,  Qopmuposanue  Kyibmypbl — 300p06bs U
IMOYUOHANLHO20 O1a20N0AY4UsA; TOTOBHOCTh IIPUMEHATh MAaTEMaTUYECKUE 3HAHMS B
MHTEPECAX CBOETO 3[0POBbs, BEAECHHE 3J0POBOI0 00pa3a KHU3HU (310pOBOE UTAHUE,
COQIaHCUPOBAHHBIM  pEXUM 3aHATHM W OTHAbIXa, pEryJspHas Qu3nyeckas
aKTUBHOCTH); CPOPMUPOBAHHOCTh HaBbIKa pe(JICKCHUU, MPU3HAHKE CBOETO IMpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBekKa.

Jronozuveckoe gocnumanue: OPUEHTALUS HA NPUMEHEHUE MAaTEMaTHYECKHX
3HaHMU Ui pelleHus 3aJad B O0OJACTH COXPAHHOCTU OKpYXKarolleW cpenpl,
IJIAHUPOBAHMSI IOCTYIIKOB U OLEHKH MX BO3MOYHBIX ITOCJIEICTBHM JUUISl OKPYKAOIIEH
Cpelbl; OCO3HaHUE IIIOOATILHOTO XapaKTepa SKOJIOIMYECKHUX IMpoOieM U MyTed X
peuieHus.

Jluunocmuvie pezyremamul, obecnevusaowjue aoanmayuio 00y4aroue2ocs K
UBMEHATOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOU CPEObL:

° TOTOBHOCTH K JCHCTBHUSIM B YCIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOeH, MpuoOpeTaTb B COBMECTHOM €ATeIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIUU U3 ONbITA APYTHX;

° HE0OX0aUMOCTh  (OPMUPOBAHUSA HOBBIX 3HAHHUH, B TOM YHCIE
dbopMynpoBaHue UAEH, TIOHATHSA, TUIIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee He HU3BECTHBIX, OCO3HaHWE Je(PUIMTOB COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, MIIAHUPOBAHUE CBOETO Pa3BUTHS;

° CIIOCOOHOCTh  OCO3HaBaTh CTPECCOBYIO CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CUTYalLlMIO KaK BbI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATH
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NPUHUMAEMbIE pELICHUS W ACHCTBHs, (QOpPMYIUPOBATh W OICHUBATh PHUCKU U
HOoCeACTBUS, (POPMUPOBATH OTIBIT.
CrnenuaJjbHble JMYHOCTHBIE PE3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICIICHHIO U AuddepeHinanud KapTHHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aluu;

° AMOIIMOHAJIBHO-IIEHHOCTHOE  OTHOLIEHHE K OKpYXKaIoIIell  cpene,
HEO0OXOMMOCTH €€ COXPAaHEHUS U PAllMOHATBHOIO HCIOJIb30BAHMS;

° yMeHHe (GOpMUPOBATh ICTETUYECKUE UYBCTBA, BIEYATICHUS OT
BOCHPUSTHS MPEIMETOB U SIBJICHUN OKPYXKAIOIIET0 MUPA;

° TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHEHIIeH mpodeccuoHanbHON

TPACKTOPHUU B COOTBCTCTBUU C COOCTBEHHBIMU HHTCPCCaMU U BO3MOKXHOCTAMMU.

MeTtanpeaMeTHbIE pe3yJbTaThI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPaMMBl YUEOHOTO MpeaMeTa
«MateMaTHKa» XapakTepHu3yITCs OBJIaJICHUEM YHHUBEPCAIbHBIMH IT03HABATEIILHBIMU
NEHCTBUSIMH, YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU JeUCTBUSMHU U
YHUBEPCAIbHBIMH PETYJISITUBHBIMU JICHCTBUSMHU.

YHuBepcaibHbIC MO3HABATeJIbHbIE JCHCTBUS 00€CTICUYMBAIOT (POPMHUPOBAHHUE
0a30BBIX KOTHUTHBHBIX IPOIECCOB OOYYaIOIMMXCS (OCBOCHHME METOJIOB IO3HAHMS
OKPY)KAIOIEro MHUpa; IPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIIbCKUX OTepaIlui,
yMeHu# paboTaTh ¢ HH(pOPMAIIUEH).

ba3zosvie nocuueckue deticmausi:

° BBISIBIIATD M XapaKTEpPW30BaTh  CYIIECTBCHHBIE  MPU3HAKU
MaTeMaTHYeCKNX  OOBEKTOB, TIOHATHH, OTHOIICHWH  MEXAY  IOHSATHSIMH,
dhopMyIHpOBaTh OMNpPEACICHUS TOHSATHN, yCTaHABIMBATh CYIIECTBEHHBIA MpPH3HAK
KJIacCU(UKAIIUA, OCHOBAHUS 11 0OO0OIICHUS U CPAaBHECHHS, KPUTESPUH MPOBOIUMOTO
aHaJm3a;

o BOCIIPUHUMATh, (OPMYJIMPOBATH W MNPEOOPa30OBBIBATH CYXKICHUSA:
YTBEPUTEIbHbBIC U OTPULIATENIHHBIC, €IUHUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIE;
° BBISIBJIATh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U

npoTtuBopedrsi B (akTax, JaHHBIX, HAOIMIOJACHUSX M YTBEPXKICHUSX; MpeasiaraTh
KPUTEPHUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNN;

° JieJaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKJIFOUEHUH IO AaHAJIOTUH;
° pa30OupaTh J10Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (TpsIMbIe U

OT TPOTHUBHOTO), TPOBOJUTH CAMOCTOSATEIHHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAMBATh aPTYMEHTAIMIO, MPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMPATHh CIOCOO perieHus: ydeOHoU 3amaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB PEUICHMs, BEIOMpATh HanbOoJee MOAXOASIIUNA C Y4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHEB).

baszosvie uccnedosamenvckue oeticmsusi:

° UCIOJI30BaTh BOMPOCHI KaK MUCCIIEOBATENbCKUNA HHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE, MPOoOIeMy,
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CaMOCTOSITENIbHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOe, (OPMHUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

° IPOBOJUTH MO CaMOCTOSTENIHO COCTaBJIEHHOMY IUJIaHY HECTIOKHbBIN
AKCIIEPUMEHT, HEOOJIbIIIOE MCCIEIOBAHWE [0 YCTAHOBIICEHUIO OCOOEHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOO0I;

° CaMOCTOATENbHO  (popMynupoBaTh  OOOOIIEHUS ©  BBIBOJABI IO
pe3ynbTaTaM NpoBeAEHHOTO HaOIIOICHUS, UCCIIeI0BaHuUs, OLIEHUBATh TOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHNUI;

° IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BbIJIBUTATH
MPEINOI0XKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Paboma c unghopmayueii:

° BBISIBJISATHh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUH, JTaHHBIX,
HEOOXOAMMBIX JJIS PEIICHHS 3a1a4H,

° BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH
HH(pOpMAITHIO PA3IMYHBIX BUJIOB U (POPM IIPECTABIICHHUS;

° BBIOMpaTh (OpMy MpeaAcTaBiIeHUS WH(POPMAIMU U HUIUTFOCTPUPOBATH
peraeMbIe 3a1a4i CXeMaMH, TharpaMmMaMi, HHOU TpadUuKoi U X KOMOMHAITUSIMU;

° OIICHWBATh HAAEKHOCTh MHMOPMAITUU TI0 KPUTEPHUSAM, TPEITI0KCHHBIM
YUHUTEJIEM WM CHOPMYIUPOBAHHBIM CAMOCTOSTEIBLHO

YHuBepcaabHbIe KOMMYHMKATUBHbIE JEeUCTBUS obecreunBaroT
c(hOpPMHUPOBAHHOCTh COLIMAIIPHBIX HABBIKOB 00YYaIOIIMXCS.

Obwenue:

° BOCIIPpUHUMATh H  (HOPMYIHPOBATh CYXKICHHUS B COOTBETCTBHH C

YCIOBHUSIMU M LIEJISAMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3peHUs] B YCTHBIX M TMHCHMEHHBIX TEKCTaX, aBaTh IMOSCHEHHS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

° B X0JI¢ OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMou
TEeMbI, MPOOJEMBbI, pelIaeMOl 3a/layM, BbICKa3bIBaTh WJEH, HAllEJICHHbIE HA MOUCK
pEIIEHHUs; COIMOCTABIATh CBOU CYXKIEHHUS C CYXACHUSAMU JPYTUX YYaCTHHKOB
auanora, OOHapyXMBaTh Pa3IMYME M CXOJACTBO NO3ULMH; B KOPPEKTHOU (dopme
(bopMyIUpOBaTh PA3HOIJIACHS, CBOU BO3PAXKEHUS;

° MPEACTABIATh  pPE3yJbTaThl  pPEIIEHUs  3aJaud,  SKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA; CAMOCTOSITEIbHO BHIOMPATHh (POPMAT BBICTYIUICHUS C YYETOM
3a]1a4 MPe3eHTAIMN U OCOOCHHOCTEHN ayAUTOPUH.

COTPYIHHYECTBO:

° NOHMMAThb M  MHCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyAIbHOM pabOThl MpU pEHIeHHH YYEOHBIX MaTEeMaTHYEeCKUX 3ajady;
NpUHUMATh 1I€JIb COBMECTHOM  JICSTENbHOCTH, IUIAHUPOBATh  OpPraHU3alUIo
COBMECTHO pabOThl, pacrpeaeniarTb BUAbl paldOT, JOroBapuBaThCs, OOCYXKAATh
MIPOIIECC U PE3yJIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

° y4acTBOBaTh B TIpPyNIOBBIX ¢Gopmax paboTel (00CykJIeHus, OOMEeH
MHEHUSIMH, MO3TOBBI€ IUTYpMbl M JIp.); BBIIOJHATH CBOIO 4YacTb pabOThl |
KOOPJIMHHUPOBATh CBOM JEHCTBUSA C IPYTUMU YJIEHAMU KOMaH/bl; OLIEHUBATh KAYECTBO
CBOETO BKJIa/1a B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU
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B3aMMOJICHCTBHUS.

VYHUBeEpcanpHbIE PperyJsATHBHbIE JIEHCTBUS 00ecreunBaroT (OPMUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U ’KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITENIBHO COCTAaBJIATh IUIaH, aJITOPUTM pELIeHMs 3a7auu (MU €ro
4acThb), BEIOUPATh CIOCO0 pEIeHHs C YIETOM HUMEIOIIUXCSI PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHIEHUHN C YUETOM
HOBOM HH(OPMAIIUK CAMOKOHTPOJIb:

° BJAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIporecca |
pe3ynbTaTa pelieHus MaTeMaTHIeCKOH 3a1a4u;
° NpeIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMPH PEUHICHUH

3a/lauyd, BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

° OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa ACSATEIbHOCTH MTOCTABICHHOW LIETU
U YCJIOBUSIM, OOBSICHATD MPUYMHBI JTOCTUKEHUS WA HEJOCTHKEHUS €11, HaXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CnennanbHbie MeTanpeaAMeTHbIE Pe3yJibTaThl:

° UCIOJb30BaTh  COXpaHHbIE AaHAJIM3ATOPbl B  Pa3jIMUHBIX  BHJAX
nesTenbHOCTH (y4eOHO-I03HABATENbHOM, OPUEHTUPOBOYHOM, TPYIOBOI);

° MPUMEHSTH COBPEMEHHbIE cpencTBa KOMMYHUKAIIUH U
TU(DIOTEXHUUECKUE CPEJICTBA;

° OCYLIECTBJIATH IPOCTPAHCTBEHHYIO U COLIMAIbHO-OBITOBYIO
OPUEHTHUPOBKY, 001a1aTh MOOMJIHLHOCTHIO;

° OPUMEHATh TpUEMBbl OTOOpa M CHUCTEMaTH3allMd MaTepuana Ha
ONPENEICHHYIO TEMY;

° BECTH CaMOCTOSITENIbHBIN MMOUCK HHPOPMAIIHH;

° peoOpazoBbIBaTh, COXPAHATH U IiepeaBaTh HH(POPMALUIO, TOIyYEHHYIO
B PE3yJIbTATE YTCHUS WIH ayAUPOBAHUS;

° MIPUHUMATh Y4acTHE B PEUEBOM OOIICHHH, COOMIOAAas HOPMbI PEUYEBOrO
ATUKETA;

° aZ€KBATHO MCIOJIb30BaTh MECTbl, MHUMHKY B TPOLECCE PEUYEBOrO
OOIIICHHS,

° OCYIIECTBIISITh ~ PEUYEBOM  CAaMOKOHTPOJb B  Mpolecce  ydyeOHOM
JESATENBHOCTH U B TOBCEAHEBHON KOMMYHHKAIIUU;

° OLICHUBATh CBOIO PEUb C TOUKHU 3PEHHUSI €€ COACPHKaHUs, A3bIKOBOTO
oopMIIeHUS;

° IUIAHUPOBaTh, KOHTPOJIMPOBATb M OLIEHWBATh Y4yeOHbIE NEHCTBUS B

COOTBETCTBHMH C NOCTABJICHHOM 3aJadyeu 1 YCIIOBHUAMM €€ pCain3alnu.

IHPUMEPHAS PABOYASA IMPOI'PAMMA IO YYEBHOMY KYPCY
«MATEMATHKA»
Conep:xkanue yue0OHoOro kypca «Maremaruka»
S) KJ1ace
HarypanbHble 4uC/Ia M HYJIb.
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Hatypanbnoe uwncino. Psg natypansHbix uucen. Yucio 0. M3obpaxenue
HaTypaJbHBIX YHCEJI TOUKaMHU Ha KOOPAMHATHOU (YUCIIOBOM) MPSIMOIA.

[To3unuonHas cucrema cuucieHds. Pumckas HyMmepanuss Kak IpuUMep
HETO3UIMOHHON CUCTEMBI CUMCIIEHUS. JleCATUYHAs CUCTEMA CUUCIIEHUS.

CpaBHEHHE HATypaJbHBIX YHMCEN, CPABHCHUE HATYpaJbHBIX YHCENl C HYJIEM.
Cnoco6bl cpaBHeHMs. OKpyTiieHHEe HATypalbHBIX YHCET.

CroxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJIS NPHU CIOXEHUH. Boluntanue
KaK JIeUCTBHE, 0OpaTHOE CJIOKCHUIO. YMHOKXCHHE HATYPaJIbHBIX YHCEN, CBOMCTBA
HYJII U €IMHULIBI TIPU YMHOKCHUH. J[eeHne kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomrionenTsl  pelicTBui, CBA3p  MexAy HuMH. [IpoBepka  pesynbprara
apudMeTndecKkoro nelcTBus. IlepemMecTuTeNnbHOE M COYETATEIHLHOE CBOWCTBA
(3aKOHBI) CJOXKEHHSI M YMHOXEHHUS, paclnpeAciuTeIbHOE CBOMCTBO (3aKOH)
YMHOEHHSI.

Hcnonbs3zoBanne OykB /i1l 0003HAUCHUS HEM3BECTHOTO KOMIIOHEHTA W 3allHCH
CBOMCTB apr(METUUECKUX JTCHUCTBUM.

JlenuTenyn W KpaTHbIE 4YHWCIIA, PaA3JIOKEHHE Ha MHOXHUTEnH. IIpocTeie u
cocTtaBHbIe uncia. [Ipu3naku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM. 3aluCh 4YHUCIa B BHUIAE CYMMBI
Pa3psIIHBIX CIaracéMbIX.

UucnoBoe BbIpakeHUE. BblUnClIeHHE 3HAYEHUN YUCIOBBIX BBIPAKECHUI;
MOPSAIOK  BBINOJIHEHUS — JeulcTBuil.  Mcmonb3oBaHWE  MpU  BBIYMCIICHUSAX
MEPEMECTUTEIHFHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI,
pacrpeeIuTeIbHOTO CBOMCTBA YMHOKEHUS.

Apoomu.

[IpencraBienne o JApoOM Kak CHOcoO€ 3amMCU  4YacTH  BEJIMYUHBL.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmelanHas Jpoob;
MPE/ICTABICHUE CMENIaHHOW ApoOW B BUAEC HEMPaBUIBLHOW ApOOM U BBIJCICHHE
IIEeJIOM YacTU 4Yuclia U3 HenmpaBWiIbHOUM apobu. M3o0paxenue apoOelt ToukaMu Ha
qucaoBoil mpsiMoii. OcHOBHOE cBOMCTBO ApoOu. CokparieHue apobeit. IlpuBenenne
IpoOu K HOBOMY 3HaMeHaTeno. CpaBHEHUE APOOEH.

CnoxxeHre ¥ BbIUMTaHUE JpoOed. YMHOXEHHE U JeleHHe JIpoOei;
B3aUMHOOOpaTHbIC ApoOu. HaxoskieHne 4acTu eJoro | 1EeJIoro 1Mo €ro YacTu.

Hecstuynas 3anuchk npoOeid. IlpencraBieHue necaTUYHOW ApoOM B BUIE
O0OBIKHOBEHHOM. M300paxkeHne AeCSITUUHBIX Opo0el TOYKaMHU Ha YMCIOBOM MPSMOM.
CpaBHeHUE IECATUYHBIX APOOeH.

Apudmernueckue ACHUCTBUS C  JACCATHYHBIMU  ApoOsmu.  OkpyriieHue
JECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3a/1a4.

Pemienne TekcTOBBIX 3amay  apudMETHUECKMM  crocoboMm.  Pemenue
JorhYecKux 3amad. PemieHue 3agad mepeOOpoM BCeX BO3MOXKHBIX BapUAHTOB.
Hcnonp3oBaHre py penieHuu 3a1a4 TaOIUI] U CXEM.

Pemienne 3amad, coaepiKamMX 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEIWYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb. ETMHUIIBI U3MEPEHUS:
Macchbl, 00bEMa, IEHBI; PACCTOSIHHS, BpEeMEHH, CKOPOCTH. CBSI3b MEXKIY €IUHUIIAMU
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MU3MEPEHHUSI KOKI0M BEJIMYUHBI.

Pelienre oCHOBHBIX 3a/1a4 Ha JIPOOHU.

[IpeacraBienuie JaHHBIX B BUIE TAOJIUI, CTOIOYATHIX TUArPaMM.

Harasignasi reomerpusi.

Harnsanaele npencraBinenus o purypax Ha MiIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. [IpsMoii, oCTpbIi,
TYIION Y Pa3BEPHYTHIN YTJIbL.

JUtMHa OTpe3Ka, METPUYECKUE €IMHHMIIBI JJIMHBL. /[IuHa JIoMaHOH, nmepuMerp
MHOT'OyTOJIbHUKA. I3MepeHne U MOCTPOEHHE YTIIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsguele npeactaBieHuss o (Qurypax Ha TIUJIOCKOCTH: MHOTOYTOJIBHUK;
IPSIMOYTOJIbHUK, KBAAPAT; TPEYTOJIHUK, O PAaBEHCTBE (PUTY.

N3o0pakenne ¢uryp, B ToM uyucie Ha kietdaroid Oymare. I[loctpoenume
KOH(Urypanuii U3 vactel npsMoM, OKpYXHOCTH Ha HEJIMHOBAHHOM M KIIETYATOU
Oymare. Mcnonp3oBaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[Inomanes NpsAMOYroOIbHUKA W MHOIOYTOJBHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM u4ucie ¢Guryp, m3o0paxEHHbIX Ha KJIET4aToil Oymare.
EauHuIe! n3mMepeHus IIONIa/Iu.

Harnsigaele npeacTtaBieHuss 0 MPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYTOJIbHBIN
napaJuieIenunesn, KyO, MHOTOI'PaHHHUKH. N3ob6paxeHnue IPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHUIIMHA U Ap.).

OO0BEM MNpSIMOYTOJILHOTO TMapajuienenunena, kyba. EnuHuibl u3MepeHus
00BEMa.

6 KJ1ace

HarypajbHble ynca.

Apudmernueckre IEUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBbie BhIpaKEHUs, TOPSIIOK IEUCTBHM, UCTIOIb30BaHnEe CKOOOK. Mcmonp30Banue
P BBIYHMCIICHUSX MEPEMECTUTEIBHOIO W COYETATENBbHOTO CBOMCTB CIOXKEHUS U
YMHOXEHHSI, paclpe/IeTUTEIbHOTO CBOMCTBA YMHOXKEHH. OKpyTIIeHUE HATypaJIbHBIX
qucedn.

Jlenutenu M KpaTHbIC YKCIIa; HAUOOJBIIUN OOIIUI ETUTENh U HauMEHbIIIee
oO1ee kpaTHoe. JleMMMOCTh CyMMBI U TIPOU3BECHUS. J{eieHne ¢ 0CTaTKOM.

Apoomn.

OObIkHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOM, COKpalleHue ApooOeit.
CpaBHeHue U ynopsoduBaHue JpodOeil. Pemenue 3amau Ha HaXOXKIEHUE YacCTH OT
IEeJIOTO U LeJoro Mo ero vactu. J[poOHoe uYucio Kak pe3ynbTaT AcJICHUS.
[IpencraBienue necsITUIHON TpoOu B BHUJAE OOBIKHOBEHHOU IpOoOU M BO3MOKHOCTH
MpeCcTaBIeHUs] 0OBIKHOBEHHOW JIpoOM B BHjE JACCATUYHOMN. JlecsTUUHBIC IpoOH U
MEeTpHUYecKas cuctema mep. ApudmeTrudeckue ASHCTBUS U YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMH U JICCATUIHBIMH JIPOOSMHU.

Otnomienne. JleneHne B JaHHOM OTHOIIEHWH. Macmrtab, MTpOHopIus.
IIprmenenne nponopuui Ipy peIeHny 3aaa4.

[TonstTre npoueHTa. Beruucienue nporeHTa OT BEIUYUHBI U BEJTUYUHBI 110 €€
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NpOLEHTY. BbIpaxkeHHe MPOLEHTOB NECATUYHBIMHU JpoOsimu. Pemenue 3amau Ha
IIPOLICHTHI. BeIpa’keHUEe OTHOLICHNS BEJIUYUH B IIPOLICHTAX.

ITonoxxutenbHbIE U OTPULIATENIBHBIC YUCIIA

ITonoxurenbHple M OTpuLATeNbHble uyKcia. llensle yucna. Moayne ducia,
reoMeTpuyecKkas MHTepHnpeTanuss Moxayias uyucia. M3oOpaxeHue uucen Ha
KOOpAMHATHOM  mpsimMoil.  YumcnoBele  nmpomexyTku.  CpaBHEHHME — 4uUCEl.
ApudmeTrueckne AEUCTBUS € MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMH YU CIIAMHU.

IIpsmoyrosibHas cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KOOpIHWHATBI TOYKM Ha
IJIOCKOCTH, abcuucca u opauHata. [loctpoenne Touek U QuUryp Ha KOOpIWHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHU .

[Tpumenenue OyKB IS 3aMTUCH MAaTEMATHYECKUX BBIPAKCHUN U MPEIJIOKESHUN.
CpoiicTBa apu(dmeTHuecKux JeHUCTBUNA. DByKBEHHBIE BBIPRKEHHS M YHUCIOBBIC
IIOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHECHTA.
®opmynsl; popmynbl IepuMeTpa U IUIOMIAM NPSAMOYTOJIbHUKA, KBajapaTa, 00béMa
napajuiesenunena u Kyoa.

Pelenue TeKCcTOBBIX 3a/1a4.

Pemenue TekCTOBBIX 3ajady  apuMeTHUYECKHMM crocoboM.  Pemienue
JIOTHYECKUX 3aa4. Pemienue 3a1au nepedopoM BCeX BOZMOKHBIX BAPUAHTOB.

Pemienne 3amay, coxepKalUx 3aBUCUMOCTH, CBS3bIBAIOIIUX BEIWYUHBIL:
CKOpOCTB, BPEMS, PACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM palOoThl. EQWHUIBI M3MEpPEHHs: MacChl, CTOMMOCTH; PAaCCTOSHMS,
BPEMEHH, CKOPOCTH. CBA3b MEKy €AMHULAMHA U3MEPEHUS KaXKI0W BETUUYHNHBI.

Pemenue 3amay, cBA3aHHBIX C OTHOLIEHUEM, TPOTIOPLUHOHAIBHOCTHIO BEJIMYHH,
MPOLIEHTAMM; PELIEHUE OCHOBHBIX 337a4 Ha APOOH U MPOILICHTHI.

OueHka M TpUKHUIKA, OKpyriieHue pesynbrara. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH 110 YCJIIOBUIO 3a7a4H.

[IpencraBieHre AaHHBIX C MOMOLIbI0 Tabaul W jauarpamM. CronbuaTbie
JyarpamMMBbl: YT€HUE U TIOCTPOeHKE. UTeHne KpyroBbIX JUarpaMm.

Harasignasi reomerpusi.

Harnsgasle npeacrasienus o Gurypax Ha IJI0CKOCTU: TOUKA, MpsiMasi, OTPE3OK,
JIy4, yroJl, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnonoxeHne ABYyX NPSAMBIX Ha IUIOCKOCTH, HapaJUICIbHbIE
NpsIMbIE, TIEPIECHAUKYJSIpDHBIE MpsiMble. M3MepeHue paccTosHUN: MEXIy IBYMS
TOYKAMH, OT TOUKH J0 MPSAMOW; IJIMHA MAPLIPYTA HA KBAJIPATHOM CETKE.

N3MepeHne W TOCTpOEHHE VYIJIOB C TOMOIIBID TpaHCHOpTHpa. Buasl
TPEYroJIbHUKOB: OCTPOYT'OJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeTbIpEXYroabHUK, IpUMEPBI
YETBIPEXYTOJBHUKOB. 1IpAMOYroJbHMK, KBaApar: MCIOJb30BAHUE CBOWCTB CTOPOH,
YIII0B, Muaronanei. M3o0paxkenre reoMeTpuieckux (puryp Ha HEIMHOBAHHOW OymMare
C MCIOJIb30BAHMEM LIMPKYJIA, JUHEHUKH, YrOJIbHUKA, TpaHcnoptupa. lloctpoenus na
KJIeT4aTon Oymare.

[lepumerp w™HoroyronpHuka. [loHsiTne TwIOmAanM QUIYpBI;  €IUHHIIBI
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u3Mepenus miomaau. [pubmmkénnoe naMepenue miomanu Guryp, B TOM 4ncie Ha
KBajpaTHON ceTke. [lpuOnmxEHHOE H3MEpEHUE UIMHBI OKPYXHOCTH, IUIOLIAIU
Kpyra.

CuMMeTpusl: LIeHTpalbHasl, oceBas W 3epKajbpHas cummerpuu. Iloctpoenue
CUMMETPUYHBIX QUTYP.

Harnsgaele npeacTaBieHus O IPOCTPAHCTBEHHBIX (PUrypax: napajjiesienunes,
KyO, npu3ma, MNUpaMuaa, KOHYC, LMIUHApP, wmap u cdepa. HM3o0paxeHue
MpOCTpaHCTBEHHBIX ¢uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LHHIUHApPA H
koHyca. Co3nanue Mojeneil MpOCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsatue oObEéMa; eauHULBI U3MEpeHUus 00bEMa. OOBEM MNPSIMOYTOJBHOTO
napajuienenumnena, Kyoa.

Ilnanupyemble mnpeaMeTHbIe Pe3yJbTAThl OCBOEHUS Y4YeOHOro Kypca
«MaTeMaTuKa»

5 KJIacc

Yucia ¥ BEIYUCIICHHUS:

° MOHUMATh M TPaBWIBHO YIOTPEOJSITH TEPMHUHBI, CBS3aHHBIE C
HaTypaJbHBIMHU YACIIaMU, OOBIKHOBEHHBIMH U IECATHYHBIMU JAPOOSIMHU;

° CpaBHUBATh W YIOPSAOYMBATH HATypaJbHBIC YHCIA, CPAaBHUBATH B
MPOCTEHIIINX CITydasx 0OBIKHOBEHHBIC IPOOH, JECATUUHBIC POOH;

° COOTHOCHTh TOYKY Ha KOODJAWHATHOW (YHUCIIOBOM) TPSAMOU C

COOTBETCTBYIOIIUM € 4HCIIOM U H300pakaTb HaTypaslbHblE YHCJIa TOYKAaMU Ha
KOOPJIMHATHOM (YMCIIOBOM) IPSIMOIA;

° BBINIOJIHATH apu(METUUECKHE JEHUCTBUS C HATypajlbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B POCTEUILIUX CIyUasX;

° BBITIOJIHATB IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIYMCICHNN;

° OKPYIJIATh HaTypaJIbHbIE YUCIIA.

Pemenue TexkcToBBIX 3a1a4:

° pemaTh TEKCTOBBIE 3a/1aud apu(PMETHUECKUM CIIOCOOOM M C MOMOILBIO
OpPraHU30BAHHOT'O KOHEUHOTO 1epedopa BceX BO3MOXKHBIX BAPUAHTOB,

° pemaTh 3a/1a4u, COACPIKALIUE 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYHHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTB;

° UCIIOJIb30BaTh KPATKUE 3alUCH, CXEMbl, TaOJWIbI, 0003HAUEHUS MpPH
pEelIeHUH 3a/ay4;

° II0JIb30BAaTbCS OCHOBHBIMM €IMHULIAMH HW3MEPEHUs: LEHBI, MAacChl;
pPacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU €IUHULbI BETUYUHBI UepE3 APYTHE;

° U3BIIEKATh, AHAJTU3UPOBATh, OLIEHUBATh HH()OPMALINIO, TIPEICTABICHHYIO

B Ta0JuIlE, HA CTOJI0YATON UarpaMme, UHTEPIPETUPOBATH IPEICTABICHHbIE TaHHBIE,
HCIIO0JIB30BaTh JAHHbBIEC [IPU PELICHUN 3a1a4.
Harnsgaas reomerpust:

° II0JIb30BAThCA T'€OMETPUYECKUMU MOHATHUAMU: TOYKA, IpsiMas, OTPE3OK,
Jyd, YroJI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT;
° PUBOIUTH MPUMEPHI 00BEKTOB OKPY>KAIOIIET0 MUPA, UMEIOIIUX GOopMy
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M3YYEHHBIX T€OMETPUIECKUX QUTYD;

° UCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJaMH: BEpILIHHA,
CTOPOHA; C MHOTOYTOJIbHUKAaMHU: YIOJ, BEpUIMHA, CTOPOHA, JUAroHalb; C
OKPY>KHOCTBIO: pailyC, TUaMeTp, LIEHTP;

° n300paxaTh U3yuYEeHHBIE TeOMEeTpUUeckie (GUTypbl Ha HETMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO ITUPKYJIIS U JTUHEHKY;
° HaXOAUTh JUIMHBI OTPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHUEM C

ITOMOIIIBIO JIPIHCﬁKPI, CTPOUTH OTPC3KH 3a,Z[aHHOﬁ MJIMHBI; CTPOUTH OKPYKHOCTH
3aJaHHOTO pagnyca,

° UCIIOJIB30BAaTh CBOMCTBA CTOPOH U YIVIOB IIPAMOYIOJIBHUKA, KBaApaTa s
UX IOCTPOEHMS, BBIYMCIIEHUS IO U IEPUMETPA;
° BBIUUCTIATh MEPUMETP U IUIOMIAAL KBajJpaTa, MPSMOYTOJbHUKA, QUTYD,

COCTABJICHHBIX W3 MPSMOYTOJILHUKOB, B TOM uyucie Guryp, u300paxEHHBIX Ha
KJIeTyaToi Oymare;

° MOJIb30BATHCS. OCHOBHBIMM METPUYECKUMH E€AUHULIAMH H3MEPEHUS
JUTMHBI, TTOIIAM; BEIpaXKaTh OJTHA €IUHUIIBI BEJIMUUHBI YEPE3 JPYTHUE;

° pacno3HaBaTh NapajUieienunesa, KyO, HCHOJIb30BaTh TEPMUHOJIOTHIO:
BEpIIINHA, peOpPO rpaHb, U3MEPEHUSI; HAXOIUTh U3MEPEHUS Napallyiesienunena, Kyoa;

° BBIYHCIIATh 00BEM Ky0Oa, mapalijiesienureia Mo 3alaHHbIM U3MEPEHUSIM,
MOJIb30BAaThCS €IMHUIIAMU U3MEPEHUS 00BEMA;

° peliaTh HECIOXKHBIE 33/1aud Ha U3MEPEHHE TE€OMETPUUECKUX BEJIUYWH B

MMPAKTUYCCKUX CUTyallnAX.

6 KJace
Yucnaa ¥ BBIYMCIICHUS:
° 3HaTh U IOHUMATh TEPMHUHBI, CBSI3aHHBIC C Pa3JIMYHBIMU BUAAMH YUCEN U
crocobamMu uX 3aIucu, MEePexXoauTh (€CJIU 3TO BO3MOXKHO) OT OAHOUW (opMbI 3amucu
qyucia K Apyrou;

o CpaBHMBATh U YNOPAIOYMBATH II€JIbIE YHCIIa, OOBIKHOBEHHBIC U
JECATUYHBIC POOU, CPABHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB,
° BBITIOJIHATD, COUETAasl YCTHHIE U TUCbMEHHbBIE MPUEMBI, apu(METUUECKHE

JIEUCTBUA C HATYpaJIbHBIMH U IEJIBIMU YHCIAMU, OOBIKHOBEHHBIMU M JICCATUYHBIMU
JIPOOSIMH, TOJIOKUTETLHBIMU U OTPUIATEILHBIMU YUCIAMU;

° BBIYUCIISITh 3HAYECHUSI YUCIIOBBIX BBIPAKEHUM, BBIOIHATH MPUKUAKY U
OIICHKY pe3yibTaTa BBIYMCJICHUMN; BBITIOJHATH MPEOOpa3OBaHUSI  YHCIOBBIX
BBIPKECHHI Ha OCHOBE CBOMCTB apU(PMETUIECCKUX JICHCTBHIA;

o COOTHOCUTHh TOYKY HAa KOOPJIWHATHOW IPSMOUM C COOTBETCTBYIOUIUM €U
YUCJIOM U U300pa)xaTh YKClia TOYKAMU Ha KOOPAUHATHOU MPSMOM, HAXOUTh MOIYJTh
yuca;

° COOTHOCUTh TOYKM B NPSAMOYIOJIBHOW CHCTEME KOOPAMHAT C
KOOPJAMHATAMM 3TOU TOYKHU;
° OKPYIJISITH 1[EJIbIC YUCIIA U IECITHYHBIE JPOOH, HAXOUTh MPUOIKCHUS

quCed.
YuciioBble U OYKBEHHBIE BBIPAKECHHUS:
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® IIOHUMAaTb U yrIOTpC6JIHTB TCPMHUHBI, CBA3aHHLIC C 3allMCbIO CTCIICHU
qnciia, HAXOOUTb KBaJApaT U KY6 qucia, BBIYUCIIATh 3HAYCHUS YN CIIOBBIX BLIp&)I(GHI/IfI,
COoACpKalnUX CTCIICHH,

® IMOJIBb30BATLCA IIPpU3HAKAMH JOCIIMMOCTH, PACKIIAAbIBATL HATYpPAJIbHBIC
quciia Ha IIPOCTBIC MHOKUTCIIN,

L IIOJIB30BAThHCA MaCHITa6OM, COCTAaBJIATH MPOIIOPHUN 1 OTHOIICHUA,

® HCIIOJIB30BaTh 6YKBI>I JJIsL 0003HaYCHMS YHCCi IIpu 3alIiCH

MaTEMaTHUYECKUX BBIPAXKCHHUM, COCTABIATH OYKBEHHBIC BBIPAKEHUS U (HOPMYIIBI,
HaxOJIUTh 3HA4Y€HHs] OYKBEHHBIX BBIPDAKECHHI, OCYIIECTBISAA HEOOXOIUMBIE
MOJICTAHOBKH M MPEoOpa30BaHMUs;

L HaxoauThb HEU3BECTHBLIM KOMIIOHEHT PaBCHCTBA.

Pemenue TeKCTOBBIX 3aJga4:

® peuiaTb MHOI'OIaroBbIC TCKCTOBLIC 3a1a49U apH¢)M€THq€CKHM CHOCO60M;

L peuiaTtb 3aaa4r, CBA3AHHBIC C OTHOIOCHUCM, IIPONMOPHHOHAIBHOCTBIO
BCJIMYMH, ITPOLUCHTAMM; PCHIATh TPHX OCHOBHBLIC 3a/1d49X Ha I[pO6I/I H IIPOUCHTHI;

L peuiaTts 3aga4dr, COACPIKAIMNEC 3aBUCUMOCTH, CBA3BIBAIOIINMC BCIMYMWHBI!

CKOPOCTb, BpEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOJIb3YS apu(METUUECKHUE NEHCTBUSA, OIICHKY, TPUKUIIKY;
M0JIb30BAaThCS €IUHUALIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYMH;

° COCTaBJIATh OYKBEHHBIE BBIPAYKECHUSI 110 YCIOBUIO 33/1a4H;

° M3BJIEKaTh UH(POpPMAIUIO, TIPEACTABICHHYIO B TaOlIUIlaX, HA JTUHECHHOM,
CTOJIOYATOM WJIM KPYroBOM JMarpamMmax, HWHTEPIPETUPOBATh MPECTaBICHHBIC
JAHHBIE; UCIIOJIB30BaTh JaHHBIE IPU PEILICHUH 33]1aY;

° NpEeACTaBIATh HMHPOPMAIIMIO C IIOMOIIBIO TaONMWIl, JIUHEHHOW U
CTOJIOUATON AUArpaMM.

Harnsanaa reomerpus:

° MPUBOJIUTH IPUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPa, UMEIOIIUX (POopMy

U3YYEHHBIX TE€OMETPUYECKHX IIJIOCKMX W MPOCTPAHCTBEHHBIX (QUIYp, MPUMEPHI
pPaBHBIX U CHMMETPUUYHBIX QUTYD;

L n300pakaTb C TOMOINBIO IIMPKYJsS, JIMHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOM M KJIETYaTOW Oymare U3y4eHHbIE TUIOCKHE T€OMETPUUECKUE (PUTYPBI U
KOH(Urypanuu, CHMMETPUYHbIE PUTYPBI;

° MOJIb30BaThCSl TE€OMETPUUYECKUMH TMOHATUSIMHU: PaBEHCTBO  (uUryp,
CUMMETPHS; MCIOJIb30BATh TEPMHMHOJIOTMIO, CBS3aHHYIO C CHMMETPHEH: OCh
CUMMETPHUHU, LICHTP CUMMETPHUH;

o HAaXOJWUTh BEJIIMYMHBI YIJIOB U3MEPEHHUEM C IOMOILIBIO TPAHCIOPTHUPA,
CTPOUTH YIJIBI 3aJaHHOM BEJIMYMHBI, ITOJB30BATHCS IIPU PELICHUU 3a4ad I'palyCHOMU
MEpPOW YTJIOB; PAaCO3HABATH HA YEPTEkKAX OCTPINA, IIPSAMOU, Pa3BEPHYTHIA U TYIIOU

YTJIBL;

° BBIYUCIIAThH JJIMHY JIOMaHOM, IEPUMETP MHOT'OYT'OJIbBHUKA, MTOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAKAaTh OJHU €IWHMIBI U3MEPEHHUsI JUIMHBI Yepes
Ipyrue;

° HaXOJUThb, UCHOJIb3Ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY

ABYM: TOYKaMH, OT TOYKH JO prIMOﬁ, JJINMHY ITYTH Ha KBa,HpaTHOﬁ CETKCE,

22



® BBIYHCJEATE IIJIOIIAAb (1)I/Il"yp, COCTABJICHHBIX H3 IIPAMOYTOJIBHUKOB,
HCIIOJIB30BaTh pa361/ICHI/I€ Ha IPAMOYI'OJIbHUKH, HAa PABHBIC (1)I/Il"ypI)I, AOCTpanBaHUC
A0 IPAMOYTOJIbHUKA, ITOJIB30BATHCA OCHOBHBIMU CAWMHHUIAMH HU3MCPCHUS ILIOIIAIU,
BBIpAKATh OJHU CAMHUIBI U3MCPCHUA IJIOIIAAN YCPEC3 APYIUC,

° pacno3HaBaTh HA MOJAEIIAX M U300PAKEHUSIX TUPAMULY, KOHYC, LIMJIUHID,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA;

° M300pakaTh HA KJIETYaTON Oymare mpsiMOYTOJIbHBIN MapaieNenumnent;

° BBIUMCIATH O0BEM  NPSAMOYIOJBHOTO  Napajulienenunena, Kyoa,

MOJIb30BAThCSl OCHOBHBIMU CIUHHIIAMU HU3MEPEHUsT 00BEMa; BBIpAKATh OIHH
€IMHULIBI U3MEpeHus: 00bEMaA uepe3 ApyTrue;

° pelaTh HECJIOXKHBIE 337a9i Ha HAXOXKICHUE TEOMETPUICCKUX BEITMYMH B
MPAKTHYCCKUX CUTYAITHSIX.

CrnenuajibHbie pe3yJbTaThl:

° BJAJICHUE 3PUTEIBHO-OCS3aTEIbHBIM  CIOCOOOM  OOCIENOBaHUS U
BOCIIPUSITUSL LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-O€IBIX) peNbePHBIX N300paKeHHI
MPEAMETOB, KOHTYPHBIX H300paKeHUI Fr€OMETPUUECKUX (PUTYp U T.II.

° YMEHHME BBIMOJHATH TMPU TOMOIIM YEPTEKHBIX HUHCTPYMEHTOB
reoMeTpUUYECKrEe OCTPOEHUS, MOCTpOeHHE IrpadukoB QyHKIUHN, TuarpaMm U T.I1.

° YMEHHE YUTATh LIBETHbIE (MM KOHTPACTHBIE, YEPHO-OEIIbIe) peabeHbIC
rpauKy AIeMEHTapHbBIX (PYHKIMI Ha KOOPAMHATHON MJIOCKOCTH.

° BJIaJICHUE TIPABUJIAMH 3alIUCH MATEMAaTHYECKUX (OPMYIT U CHEIUATbHBIX
3HAKOB.

° BJIaJICHHUE TTpHEMaMu MPeoOpa30BaHMs MATEMAaTUYECKUX BBIPAKCHUH.
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TemaTnuyeckoe NJIAHMPOBaHKeE N0 y4eOHOMY Kypcy «MaTeMaTHKa»

5 kjaace

(5 yacoB B Hemenio, Bcero 170 yacos)

Ha3Banmue
pa3zaena
(TemMblI)
Kypca (4ucjio
4acoB)

OcHoBHOE coiep:KaHne

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4A0IUXCS

Harypanbubie
4uClia W HYyJb.

(43 4.)

HarypansHoe  ymcino. Psan
HaTypanbHbIX uucen. Ywmemo 0.
N300paskeHne HaTypalbHBIX YHCEI

TOYKaMU Ha KOOPJIMHATHOM
(4uCIOBOIN) MPSMONA.

[To3zunmonHas cucTemMa
cuuciieHus. PuMckass Hymepaiusi Kak
OpUMEpP HEMO3UIIMOHHOM  CUCTEMBI
cuncienus. JlecaruuHas — cucrema
CUHCTICHHUS.

CpaBHeHHE HaTypalbHBIX YHCEl,
CpPaBHEHHE HATypaJbHBIX YHCENI C
HYJIEM. Cnoco0bl CpaBHEHHUS.
OxpyryieHrne HaTypaJbHbIX YHUCE.

CroxeHne HaTypaJlbHBIX YHCEN;
CBOMCTBO HyJlsd TMpU  CIOXKEHUHU.
Brrunranue kak jgecTBue, oOpaTHOE
CJI0’KEHHIO. Y MHOKEHUE HATyPAIbHBIX
qrcell; CBOMCTBA HYJIS U €UHUIIBI IPU
YMHOXXEHHHU. JleneHue Kak AEHCTBHE,
oOpaTHOEe yMHOXEeHHIO. KOMIOHEHTHI

YUTATh, CPABHUBATH U YIIOPSAI0YMBATH HATYPAJIbHBIE YUCIIA;
U300pakaTh KOOPJAMHATHYIO MPAMYI0, COOTHOCUTH TOYKY Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOMl C COOTBETCTBYIOIIUM €i
YUCIOM; H300pakaThb HATypaJibHbIE YHCIa TOYKAMHU Ha
KOOPAUHATHON (YMCIIOBOM) MpsIMOM, HAXOAUTh KOOPJAMHATHI
TOYKH;

MCCIIE0BAaTh CBOMCTBA HATYpaJbHOIO pAna, uynucen 0 u 1 npu
CJIOKEHUU U YMHOXKECHUU;

HCII0JI30BaTh IPABUJIO OKPYTJICHUS HATYPaIbHbBIX YHUCE;
BBITIOJIHATh apu(METUUYECKHe JEHCTBUS C HaATypaJbHBIMU
YUCJIAMU, BBIUYKMCIIATH 3HAUYCHUS YHMCIOBBIX BBIPAXKEHUH CO
CKOOKaMM U 0e3 CKOOOK;

3alAChIBATh MPOU3BEACHUE B BUJE CTEICHU, YUTATh CTECIICHH,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE, IOKa3aTelb),
BBIUHCIISITh 3HAYEHHUS CTEIICHEN;

BBIMIOJIHATh TPUKUAKY UM OLEHKY 3HAYCHUH YHCIOBBIX
BBIPOKECHUM, MpEMIaratb W MNPUMEHSITH NPUEMBI MPOBEPKU
BBIYHCJICHU;

WCIOJIb30BaTh TIPU  BBIUYKMCIICHUSX MEPEMECTUTEIBHOE W
COYETATEIIbHOE  CBOMCTBA  CJIIOKEHUA W YMHOXCHHUS,
pacnpeieTMTeIbHOE CBOMCTBO YMHOKEHHs; (POPMYIUPOBATh U




NEUCTBUMA, CBA3b MEXIY HHUMHU.
ITpoBepka pe3yibTaTta
apu(METHIECKOTO JICUCTBUAL.

[lepeMecTuTeIbHOE M COYETATEIHLHOE
CBOMCTBA (3aKOHBI) CIIOXKEHUSI U
YMHOKCHHSI, pacupeneIuTeIbHOe
CBOMCTBO (3aKOH) YMHOKECHHUSI.

Hcnonp3oBanne OyKB TUTS
0003HaueHUs HEU3BECTHOTO
KOMITOHEHTa ¥  3aliCH  CBOWCTB
apuMeTHIECKUX JEeHCTBUM.

Jlenutenn ¥ KpaTHbIE YHCTA,
pasnokeHre Ha MHOXKuTeu. [Ipocteie
U cocTaBHble uucna. [IpusHaku
neauMocTtd Ha 2, 5, 10, 3, 9. Jlenenue
C OCTaTKOM.

CreneHb C HATypaJbHbIM
MoKasarejieM. 3amuch 4YUCiIa B BUJC
CYMMBI Pa3psIHBIX CIaraeMbIX.

Hucnooe BBIPAYKCHHUE.
Beruncieane 3HAYEHUUM  YHUCJIOBBIX
BBIPAKCHUW;, MOPSHAOK BBINOJIHEHUS

NENCTBUM. Hcnonp3oBanue  mpu
BBIYMCIICHUSIX TEPEMECTUTENBHOIO U
COYETATEJILHOTO CBOMCTB (3aKOHOB)

CIIOKEHUS u YMHOKEHUS,
pacrpeneaIuTeaIbHOTO CBOMCTBa
YMHOEHHSI.

IPUMEHSTH MpaBuja MpeoOpa3oBaHUs YHUCIOBBIX BbIPAXKEHUIM
Ha OCHOBE CBOMCTB apr(PMETUUCCKUX JTCHCTBUM.

MOHUMATh U MPABUIBHO YMOTPEOJIATh TEPMHUHBI, CBS3aHHBIC C
HATypaJbHbIMHU YHUCIAMU;

UCCJIENOBATh YHUCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUIaTh U
00OCHOBBIBaTh THUIOTE3bI, (OPMYIHUPOBATh 0000IIEHUS U
BBIBO/IBI 110 PE3YJIbTAaTaM IIPOBEAEHHOTO UCCIIEIOBAHMS;
dopMynupoBaTh  OMpENeieHHUs JAETUTeNss U  KPaTHOTO,
Ha3bIBaTh JEIUTEIN U KPATHBIC YUCIA; PACIIO3HABATH IPOCTHIE
U COCTaBHbIE Uncia; (GOPMYIUPOBATh U MPUMEHATH PU3HAKU
nenmumoctd Ha 2, 3, 5, 9, 10; npuMeHSTh alropuT™M
pPa3IOKEHMs] 4YUClIa Ha INPOCTbIE MHOXHUTENIHW, HAaXOIWUTh
OCTaTKH OT JEJICHUS U HETIOJIHOE YaCTHOE;

pacno3HaBaTb MWCTUHHBIE MW JIOKHBIE BBICKa3bIBaHUSA O
HaTypaIbHBIX YHUCIIaX, IPUBOJIUTH pUMEPHI U
KOHTPHPUMEPBI, CTPOUTH BBICKA3bIBAHUS W  OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YUCET;
KOHCTPYUPOBATh MAaTEMAaTUUYECKUE MPEMJIOKEHHS C IIOMOIIBIO
CBSI30K «W», KM, KECIH. .., TO...».
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Jpoowu. (79 4.)

[IpencraBnenne o JpodW Kak
criocobe 3alMcy  YacTH BEIUYHHEI.
OObikHOBeHHBIC Apoou. [IpaBuiibHBIC
U HempaBWiIbHBIE JpoOu. CMeranHas
IpoOb;, TIPEICTaBJICHUE CMEIIaHHON
IpoOu B BUJIC HEMPABUILHOW JPOOH H
BBIJICJICHUE 1I€JI0OM YacTH 4YHWCIIA U3
HEeIpaBWiIbHOU npobu. MN3o0paxenue
apoOelt  ToYKaMM HA  YHUCIIOBOM
npsiMoil. OCHOBHOE CBOMCTBO ApoOH.
Cokpamenue papooOeii. IlpuBenenue
IpoOM K HOBOMY 3HAMEHATEIo.
CpaBHeHue apo0eid.

Crno)xeHue 1 BbIUUTAHUE APOOEi.
YMHOXEHHE U JeleHue Japo0eii;
B3aMMHOOOpPATHbIE poowu.
Haxosxnenue yactu 1ejaoro U 1enoro
0 €T0 YaCTH.

Hecstuunas  3anuch  OpoOei.
[IpencraBienue aAecATUYHON ApoOU B
BHUJI€ OOBIKHOBEHHOU. WM300pakeHue
JIECATUYHBIX JpoOel ToYKaMu Ha
YU CIIOBOU IPSMOM. CpaBHeHue
JECATUYHBIX ApOOeH.

Apudmernueckue JEHUCTBUS C
HecATUYHBIMEA Apo0simu. OKpyTIIeHHE
JNECATHYHBIX APOOEH.

YUTAaTh M 3aMUCHIBATh, CPaBHUBATh OOBIKHOBEHHBIC IPOOH,
npearath, OOOCHOBBIBATH W OOCYXIaTh  CIIOCOOBI
YIOPSAOYMBAHUS IPOOEH;

MOHUMAaTh W TPABWILHO YIMOTPEOISATh TEPMHUHBI, CBS3aHHBIC C
OOBIKHOBEHHBIMH U JACCATUIHBIMU JPOOSIMU;

MOJEIUPOBaTh B TrpaduyecKkod, mpeaMeTHon Qopme, ¢
MOMOIIBI0 KOMIThIOTEpa TOHSATHS M CBOWCTBA, CBS3aHHBIC C
OOBIKHOBEHHOM JPOObIO;

n3o0pakaTb ~ OOBIKHOBEHHBIE  JPOOH
KOOPJIMHATHOM  TIPSIMOM;  MCHOJB30BaTh
OPSAMYIO I CPaBHEHUS po0ei;
dbopMyIMpOBaTh, 3aMKUCHIBATH C TMOMOIIBI0O OYKB OCHOBHOE
CBONCTBO OOBIKHOBEHHOW JApOOH; HCIOIb30BAaTh OCHOBHOE
CBOMCTBO JpoOU [JIsi COKpAIlleHUS JpoOed U TpHUBEACHUS
JpoOU K HOBOMY 3HAMEHATENIO;

MPEACTABIIATh CMEIMIAaHHYIO APOOh B BHJIC HEMPABUIHBHOU U
BBIJICIISITH [IEITYIO YacTh YMCIIa U3 HEMPABWIBHON ApOOH;
BBITIOJTHATHh apU(METUUECKHE EHCTBHUS ¢ OOBIKHOBECHHBIMU U

TOYKaMU  Ha
KOOPANHATHYIO

IECATUUYHBIMU TpOoOsSIMU; MIPUMEHSTh CBOMCTBa
apu(METHICCKUX IIEUCTBUU TS panroHaIN3alnU
BBIUMCIICHUH;

BBINOJIHATh TPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUN;
Npearatb U MPUMEHSTh TPUEMBI IPOBEPKU BHIYUCIICHUM;

MPOBOAUTL UCCJIEAOBAaHUS CBOMCTB ApoOeil, omupasich Ha
YHUCJIOBBIE OKCIEPUMEHTHl (B TOM YHCJIE€ C IOMOIIBIO

KOMIIBIOTEPA);
pacno3HaBaTh UICTUHHBIC M JIOKHBIC BHICKA3BIBAHMS O APOOSIX,
MPUBOJUTH  TPUMEPbl U KOHTPIPUMEPHI,  CTPOUTh

BBICKA3bIBAHUSA U OTPHULIAHNWSA BBICK&SBIBaHHfI;
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peliaTh TEeKCTOBBIC 3a7a4uH, COepKaIue APOOHbIE JaHHbIE, U
3aJ]a4M Ha HaXOXKJICHUE YaCTH IIeJIOTO | IIeJIOTO 10 €ro YacTH;
BBISIBJISTH UX CXOJICTBA U Pa3IINIMS;

MOJICTTUPOBATh XOJ PEIICHHUS 3a/Jadil C MOMOIIbI0 PUCYHKA,
CXEMBI, TAOJINIIBI,

MPUBOANTH, Pa30UpaTh, OICHUBATH PA3MYHBIE PEHICHUS,
3aMKCH PENICHUI TEKCTOBBIX 3a/1a4;

KPUTHYECKH OIICHUBATH TIOJTYICHHBIN pe3ynbTar,
OCYIIECTBJISATh  CAMOKOHTPOJIb,  TIPOBEpsii  OTBET  Ha
COOTBETCTBHE YCIIOBHIO, HAXOAUTH OITUOKH;

MPEACTABIATh JECATUYHYIO JApOOh B BHAEC OOBIKHOBCHHOM,
YuTaTh W 3alUChIBaTh, CPaBHUBATh JCCATUYHBIC JApOOH,
npemsiaraTh, OOOCHOBBIBATH U OOCYXJaTh  CIOCOOBI
YOOPSATOYMBAHUS  JIECITHYHBIX  JpoOeil.  m300paxkarb
JECATUYHBIC APOOU TOUKAMU Ha KOOPAUHATHOU MIPSIMOW;
BBEISIBIIATH CXOJICTBA M Pa3IMYUS TMPABWI apHPMETHICCKUX
JICHUCTBUN C HATYpPAIbHBIMA YHCIAMH U JIECITHYHBIMU
IpoOsSMH, OOBSACHSTH UX;

BBITIOJTHATH OKPYTJICHUE JECATUIHBIX IPOOCH;

OMEepUpPOBaTh NPOOHBIMU UYHCIAMHU B PEATBHBIX YKU3HEHHBIX
CUTYaIIHSIX.

Pemntenne
TEKCTOBBIX
3ajad. (8 4.)

Pemienne  TEKCTOBBIX  3ajad
apu(pMeTHIECKUM CIIOCOOOM.
Pemenne jornueckux 3agau. Penienue
3a7a4 nepedopoM BCEX BO3MOXKHBIX
BapuaHToB.  Mcnosnb3oBaHue — Ipu
pEIIeHNH 3a7a49 TaOJIUIl U CXEM.

Pemenne 3amad, conaepkammx
3aBUCHMOCTH, CBSI3bIBAIOIIINE

pemarb TEKCTOBbIE 3aJaud apUPMETHUYECKUM CIIOCOOOM,
UCIIOJIb30BaTh 3aBUCUMOCTH MEXIY BEIUYMHAMU (CKOPOCTD,
BpEMs, PACCTOSHUE; 1I€HA, KOJMYECTBO, CTOMMOCTb WU Ap):
aHAJIU3UPOBATh u OCMBICIIUBATh TEKCT 3a/1auu,
nepeopMyIMpOBaTh YCIOBHE, U3BIEKaTh HEOOXOIUMBbIE
JaHHbIE, YCTAHABIIMBATH 3aBHCHUMOCTH MEXIY BEIUYMHAMH,
CTPOUTH JIOTHYECKYIO HENOYKY PACCYKICHUN;

® MOACIUPOBATH XOJ PCHICHHA 3amadyd C IIOMOIIBKO PHCYHKA,
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BCIINYHUHBI. CKOpPOCTBD, BpEwMms,
PaCCTOAHUC, OcHa, KOJIM4YCCTBO,
CTOHMMOCTD. EI[I/IHI/IHLI HU3MCPCHUA:

Macchl, 00BEMa, IICHBI; PACCTOSHUS,
BpEMEHHU, CKOpOCTH. CBsA3b MEXIY
€UHULIAMU  U3MEPEHUs  KaxIaou
BCIIUYHHBI.

Pemienne OCHOBHBIX 3ajad  Ha
Ipoowu.

[IpencraBieHue AaHHBIX B BUJIC
Ta0IUILL, CTONIOYATHIX THArPaMM.

CXEMBI, TaOJIHIIBI;

KPUTHYECKH OLIEHUBATh IOy YEeHHBIH
OCYWIECTBIISAITh ~ CAMOKOHTPOJIb,  IPOBEPss
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIUOKH;
pemarh 3aJayd C IOMOIIBI0 Tepedopa BCEX BO3MOXKHBIX
BapHaHTOB;

NOJIb30BaThCs OCHOBHBIMH EAMHUIIAMH HW3MEPEHUS: IICHBI,
MaccChl; pPacCTOSHHS, BPEMEHHU, CKOPOCTH; BBIPAXKaTh OIHU
eIMHUIIBI BEJIMYUHBI Yepe3 APYyTHe;

U3BJIEKAaTh, AHAJIM3UPOBaTh, OLEHUBATh HH(pOpMaLHIO,
NPEACTABICHHYI0 B Tabiule, Ha CTOJ0YaTOM Auarpamme,
MHTEPIIPETUPOBATh MPEACTABICHHBIC JaHHBIC, WCIIOJIb30BATh
JaHHbBIE IPU PEUICHUH 3a/1a4.

pe3ynbTar,
OTBET  Ha

Harnsgnnas
TEOMETPHS.

q.)

(30

Harnsimuele mnpencraBieHus o
durypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, JIy4, Yo, JOMaHasl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KpPYT.
Yron. IlpsMou, oOCTpeI, TYNou u
Pa3BEPHYTHIN YIJIbI.

JnuHa oOTpe3ka, METpUUYECKHE
eIUHULIBl JUIUHBL. JlIMHA JOMaHOM,
MepUMETP MHOTOYTOJIbHUKA.
N3mepeHne W NOCTPOEHUE YIJIOB C
MOMOILBIO TPAHCIIOPTHUPA.

Harnganneie npencrtaBieHuss o
durypax Ha IIJIOCKOCTH:
MHOTOYTOJIbHUK; NPSIMOYTOJIbHUK,

KBaJpaT;, TPEYrOJIbLHUK, O PaBEHCTBE
buryp.

II0JIB30BAThCSI TEOMETPUUYECKUMHU IOHATUSAMM: TOYKA, IpsMas,
OTpE30K, JIyY, YI0Jl, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT;

UCII0JIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yTJIaMU: BEpLIMHA
CTOPOHA; C MHOIOYTOJIBHMKaMH: YIoJj, BEpIIMHA, CTOPOHA,
JUaroHallb; ¢ OKPYKHOCTBIO: paJuycC, IHaMeTp, LEHTP;
UCIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHKA,
KBaJpara JUIsl MX IIOCTPOEHHS, BBIYMCICHUS IUIOIAAN U
EPUMETPA;
BBIYMCIIATH [IEPUMETP M IIOIIAJAb KBaapaTa, NPSIMOYTOIbHUKA,
(Guryp, COCTaBJIEHHBIX M3 MPSMOYTrOJIbHUKOB, B TOM YHCIE
duryp, n300paxxEHHBIX Ha KJIETYATOM Oymare;
MOJIb30BaThCS ~ OCHOBHBIMHU  METPUYECKUMU  E€IMHUIIAMU
U3MEPEHUs JUIMHBI, IUIOLIAJH; BBIPAXKaTh OJHU EIWHULIbI
BEJIMYUHBI YEPE3 IPYTHUE;
pacno3HaBaTh  NapajuieJenunes, KyO, UCITOJIb30BaTH
TEPMUHOJIOTHIO: BEPIIMHA, pEOPO I'paHb, U3MEPEHHUSI; HAXOIUTh
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N3obpaxkenne Quryp, B TOM
yycie  Ha  KjeTdyarod — Oymare.
[Toctpoenne  koHpuUrypanuii u3

yacTed MpsMOM, OKPYKHOCTH Ha
HEJIMHOBAHHOM M KJIeT4aToON Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH H
YIJIOB IIPSIMOYTOJIBHMKA, KBaApaTa.
[Inmomane NpsAMOYroJIbBHUKA U
MHOT'OYTOJIbHUKOB, COCTABJICHHBIX W3
MPSMOYTOJIBHUKOB, B TOM  YHCIIE
duryp, n300paxEHHBIX Ha KIETYATOU

Oymare. Ennnauisi U3MEpEeHUs
TUTOLIAIH.

Harnsanele mnpeacTtaBieHus: o
IPOCTPAHCTBEHHBIX durypax:
OPSIMOYTOJIBHBIN  TMapajuiesenunes,
Ky0, MHororpaHHuku. W3o0paxeHue
IIPOCTEUIIINX MHOTOTPaHHUKOB.

Pa3BépTku kyOa u mapasuiesnenumnesa.
Co3nmanne MoJienieli MHOTOTPAaHHUKOB
(u3 Oymaru, TPOBOJIOKH, TJIACTUIIMHA

u ap.).
O0BEM IPSIMOYTOJIBHOTO
napaienenunena, kyba. EnuHuIs

U3MepeHus 00bEMa.

U3MEpEHMsI Napajuleenunea, Kyoa;
BBIUMCIIAT O0BEM KyOa, mNapajielenuneaa o 3aJaHHbIM
U3MEPEHHSIM, TIOJIb30BATHCS €IMHUIIAMU U3MEPEHUs 00bEMA;
pemaTh HECIOXHbIE 3aJa4l Ha U3MEPEHHUE IE€OMETPUYECKHX]
BEJIMYMH B PAKTUYECKUX CUTYaLUsX.

UCII0JIB30BAaTh JIMHEWKY W TPAHCIOPTHP KaK MHCTPYMEHTHI JUJIs
IOCTPOCHUSI M H3MEPEHMS: M3MEpATh JUIMHY OTpPE3Ka,
BEIMYMHY YIJIA; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aIaHHOM  BEJIMYMHBI, OTKJIAJAbIBaTh LUPKYJIEM paBHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JJaHHOTO PaJNyca;
n300pakaTh KOH(MUIypalluM TE€OMETPUYECKUX (QUryp Ha
HEJIMHOBAHHOM W KjeT4aTol Oymare (sl craOOBUIAIINX);
npeajaraTh, OMUCHIBATh U OOCYKJATh CIIOCOObBI, aIrOPUTMbI
IIOCTPOECHUS;

pacrno3HaBaTh U M300pakaTb Ha HEITMHOBAHHON U KJIIETYATOM
Oymare mnpsMoOM, OCTPBIA, TYNOM, Pa3BEPHYTHIA YIIIbI (715
cna®oBUIAIIMX), (I CIENbIX OO0yYarolmuxcsi H300paxaTh
u3ydyaemble yribl B MNpUOOpe [Uisi NMUCbMa MO Opailito);
CpPaBHUBATH YTJIbI;

NOHUMATh U UCIOJIb30BaTh MPHU PELICHUH 337a4 3aBUCUMOCTH
MEXAY €IMHHUIIAMH METPUYECKON CUCTEMBI MEP; 3HAKOMUTHCS
C HEMETPUYECKHMMHM CHCTEMAaMHM MeEp; BBIPAXKATh JUIMHY B
Pa3IMYHBIX €AVHUILIAX U3MEPECHMUSL.

IPUBOJUTH NMPUMEPHI OOBEKTOB PEATLHOTO MHpPA, UMEIOLIUX

GbopMy  MHOTOYroJIbHHKa, MPSIMOYTOJbHUKA, KBaJaparta,
TPEYTOJbHHUKA, OLEHHMBAaTh WX JIMHEHMHBIE  Pa3MEPBL.
BBIYUCIISATh: TEPUMETP TPEYTOJbHHUKA, MPSAMOYTOJIbHHUKA,

MHOT'OYT'OJIBHUKA; IUTOLaAb NPSIMOYTOJIbHUKA, KBapaTa;
n300paxarhb OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE 151
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TYIOYTOJIbHBIE TPEYTOJIbHUKHY;

CTPOUTH Ha HEJIMHOBAaHHON M KJIeT4aTOW Oymare KBalapar U
OpSAMOYTOJIbHUK C 3aJaHHBIMH JJIMHAMH CTOPOH (I
crnaboBuaAIMX), (A cienblx oOydarommuxcs H300paxarb
u3ydaeMmble (UTypsl B Ipubope is MHUCbMa MO Opaiiro).
UCCIIE/IOBATh CBOWCTBA NPSIMOYTOJbHHKA, KBaJApara IyTéM
IKCIICPUMEHTa, HAOJIOJCHUS, M3MEPEHUS, MOJICIHPOBAHMUS,
CpaBHUBATh CBOICTBA KBaJpaTa U MPSMOYTOJIbHUKA
pacrio3HaBaTh HWCTHHHBIE W JIO)KHBIC BBICKa3bIBaHUS O
MHOTOYTOJIbHUKAX, MPUBOJIUTH MPHUMEPHl U KOHTPIPUMEPHIL.
UCCIIEIOBATh 3aBHCUMOCTD TUIOIIAIN KBaJIparTa OT JIJITHHBI €ro
CTOPOHBI;

BBIpOXKAaTh BEJIWYHMHY IUIOMAAA B PA3IUYHBIX E€IUHHUIAX
U3MEPEHUSI METPUYECKOH CHCTeMbl Mep, TOHUMATh U
UCTIONB30BaTh  3aBUCUMOCTH  MEXKIYy  METPUYCCKHUMHU
eIMHUIIAMH U3MEPEHUS TUIOMIA]IH;

3HaKOMHUTBbCS C TIpUMEpaMU MPUMEHEHHs IUIOINAAH |
nepuMeTpa B MPAKTUYECKUX CHUTYAlHMsIX. pelaTh 3aJaddl U3
pealbHOM KHM3HH, MpepIaratb W O0OCYXAaTh pa3IndHbIE
CITOCOOBI perieHus 3a1a4.

IloBTOpeHne wu
o6o0menue. (10

9.)

[ToBTOpEHNE OCHOBHBIX MOHSITUH

U METOJIOB  Kypca
000011IEHNE 3HAHMIA.

5

KJ1acca,

0000111aTh ¥ CUCTEMATU3UPOBATh 3HAHUS 110 KypCy MaTeMaTUKU
5 xnacca;

BBIYHCIIATh 3HAYEHUS BBIPAKEHUH, COJIepKAILUX
HaTypajbHbIE YKCIIa, OOBIKHOBEHHBIE W JAECATHUYHBIE IpOOH,
BBITIOJIHATH MPE0OpPa30BAHMS YHUCET;

BBIOMpPATh  CHOCOO  CpaBHEHUS  YMCEN,  BBIYHMCIICHU,
NPUMEHSATH CBOMCTBA apU(PMETUUYECKUX JEHCTBUU ISt
pauMoOHaAIN3al[MU BBIYNCICHUM;

OCYUHIECTBJISITh CAMOKOHTPOJIb BBINIOJIHSEMBIX JEUCTBUU U
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CaMOIIPOBEPKY pe3yJIbTaTa BEIUNCICHU;

® pemiaTb  33Jaud U3 PEAJbHOW  KU3HH, IPUMEHSITH
MaTeMaTHYECKUE 3HAHUS MJs pelIeHMs 3a1ad U3 JPYyTUux
y4€OHBIX MPEIMETOB;

® pemiath 3aJa4d Pa3HBIMU CIIOCOOAMH, CpPaBHHMBATH CIOCOOBI
penieHus 3aJa4M, BBIOMPATh pallMOHAIBHBIN CIOCO0.

6 KiIace

(5 yacoB B Hemen1o, Bcero 170 yacon)

Ha3zBanue
pasjaesia (TemMbl)
Kypca (41cJio
4acoB)

OcHOBHOe coiep:KaHue

OcHoBHBIE BHbI 1€ATEJILHOCTH 00y4AKOIIUXCS

HarypanbHubie
yucia. (30 u.)

Apudmernueckre JEHUCTBUA C
MHOT'03HaYHbIMU HaATypaJIbHBIMU
yuciaaMu.  YHWCIIOBBIE  BBIPaXKEHUS,
MOPSIAOK  JICMCTBUM, HCIIOJIb30BaHUE
CKOOOK. Hcnonb3oBanue npu
BBIYUCJICHUAX TE€PEMECTUTEIIBHOTO U
COYETATEIILHOTO CBOMCTB CJIOXKEHUS
YMHOXEHHS, pacrpenenuTeaIbHOTrO
CBOMCTBAa YMHOXEHMS. OKpyriieHue
HaTypaJbHBIX YUCET.

Jenutenun W KpaTHBIE 4YHUCIA;
HAWOOJBIINN OOINMHA  OEIUTENb |
HanuMEHbIIIEE oOree KpaTHoE.
JlenuMoCcTh CyMMBI U TPOU3BEICHUS.
JleneHnue ¢ ocTaTkoM.

® 3HaTh W NOHUMATh TEPMUHBI, CBA3aHHBIE C PAIAYHBIMHU
BUJIaMH YHUCEIN U CIIOCO0aMU MX 3aIlUCH, EPEXOANUTD (eciIn
3TO BO3MOKHO) OT OJJHOU (POPMBI 3alMCH YHCTa K JPYToH;

® CpaBHUBATH u YIOPSI0YMBaTh LeJIbIe qyuca,
OOBIKHOBEHHBIE M JECATUYHBIE APOOH, CPAaBHUBATH 4YKCIIA
OJIHOTO U Pa3HbIX 3HAKOB;

® BLINOJIHATH, COYETAasl YCTHbICE W MHCHBMEHHBIC MPUEMBI,
apu(pMeTHYECKre NEUCTBUS C HATYypPaJbHBIMHU U IIEJIBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU JIPOOSIMH,
MIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YU CIIAMU;

® BBIUKCIATH 3HAYECHUS YMCIIOBBIX BBIPAKECHUMW, BBINIOJHATH
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHUM; BBITOJIHATH
peoOpa30BaHUsI YUCIOBBIX BHIPAXKEHUM HA OCHOBE CBOMCTB
apu(PpMETUYECKUX IeUCTBH;

® COOTHOCHTb TOYKY HAa KOOPAMHATHOM TPSMOU  C
COOTBETCTBYIOIIMM €M YHCIOM M M300pa)kaTh 4Hciia
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TOYKAaMH Ha KOOPJAMHATHON MPSAMOM, HAXOJAUTh MOJYJb
YHCIa;

OKPYTJISITH IIEJIBbIC YMCIIa U JECATUYHBIC APOOH, HAXOAUTh
MPUOJIMKEHUS YUCEIT;

BBITIOJTHATh apU(PMETHICCKUE EHCTBHSI ¢ MHOTO3HAYHBIMU
HaTypaJIbHBIMU YHCJIAMH, HAXOJUTh 3HAUYCHHUS UYHUCIIOBBIX
BBIpQXKEHUNH CO CKOOKaMH M 0€3 CKOOOK; BBIYHCIIATH
3HAYCHUS BBIpAKEHUMN, COICPIKAIIIUX CTEIICHH;
HCIIOJIL30BaTh IIPU BBIYUCIICHUAX IEPEMECTUTEIBHOE H
coueTaTeIbHOE CBOWCTBA CJIOXKEHHUSI W  YMHOXCHHS,
pacnpenenuTeIbHOe CBOWCTBO YMHOXKEHHUS OTHOCHTEIIBHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUECKUX JIEHCTBHIA;
HCCJICIOBATh YHWCJIOBBIC 3aKOHOMEPHOCTH, IPOBOJIUTH
YUCJIOBBIC AKCIEPUMEHTHI, BBIJIBUTaTh U OOOCHOBBIBATh
TUTIOTE3bI;

dbopMyIHpoBaTh OMNpEeTIeHUs JeNUTeNss W KpaTHOro,
HauOOJIBIIIETO OOIIEro JIEIUTEIS U HAaUMEHBIIETO OOIIETO
KpaTHOTO, MPOCTOTO W COCTABHOTO YHCEN; HCIIOJIh30BaTh
OTH TIOHATHSI IPU PEIICHUHN 3a/1a4;

MPUMEHSATH AJITOPUTMBI BBIYUCIEHUSI HAUOOJBILIETO OOILEro
JEIUTENS U HAaUMEHBIIETO OOIIEero KpaTHOrO JBYX YHCEl,
AJTOPUTM PA3I0KCHUS YUCIIa Ha MPOCThIE MHOKUTEIIH;
HCCIIeIOBATh CBOMCTBA JCTUMOCTH CYMMBI U TIPOU3BEICHHS
YHCET;

MPUBOJNTh TPHUMEPHI YHCENT C 3aJlaHHBIMH CBOWCTBAMH,
pacmo3HaBaTh BEpPHBIE H HEBEPHBIC YTBEPKACHHUS O
CBOMCTBAx 4MCeJ, OMPOBEPraTh HEBEPHBIC YTBEPKICHUS C
ITOMOIIBI0 KOHTPIIPHUMEPOB;

KOHCTPYMpPOBAaTh MAaTeMAaTHUYECKHE  MPEIJIOKEHHS  C
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TTOMOIIIBIO CBSI30K «M», «HIIN», «ECIH. .., TO...»;
pelmarth TEKCTOBBIC 3aJadd, BKIIOYAIONINE TTOHSATHS
JEMUMOCTH, apu(PMETHIECKHUM CITIOCOOOM, HCIIOIh30BATh
nepebop BCEX BO3MOKHBIX BAPUAHTOB;

MIPUBONTH, pa3OHMpaTh, OIEHUBATH PA3IMUHBIC PEIICHHUS,
3aIliCH PEIICHUH TEeKCTOBBIX 3a/1a9;

KPUTHUYECKH OIEHUBATh MOJYYCHHBIA pe3yJbTaT, HAXOIUTh
OITMOKH, OCYIIECTBIISITH CAMOKOHTPOJIIh, IPOBEPSISt OTBET HA
COOTBETCTBHE YCIIOBHIO.

Jpoowu. (78 4.)

OOBIKHOBEHHAs Ipo0Bb,
OCHOBHOE CBOMCTBO poou,
cokpameHue Apobei. CpaBHeHUE U
ynopsiioudBanue ApoOei. Peiienue
3a7]a4 Ha HaX0KJI€HUE YacTU OT LIEJIOr0o
U 1enoro mo ero vactd. J[poOHoe
YUCIO  KAaK  pe3ysbTaT  JEJICHUS.
[IpencraBnenue AecITUUYHON IpoOU B
BUJIc  OOBIKHOBEHHOW  ApoOM
BO3MO>XHOCTh MpeICTaBICHUS
OOBIKHOBEHHOM  ApoOM B  BHUJE
necaTuaHou. [lecsatuunbie apodu
MeTpuyecKas cucrema Mep.
Apudmernueckue JNEUCTBUS 51
YHUCITIOBBIE BBIPAXKEHUS c
OOBIKHOBEHHBIMH H  JICCITHYHBIMU
JTPOOSIMHU.

OtHomieHue. /lenenue B JaHHOM
OTHOIIEHUH. Macmrtadb, npomopIHs.
[IpumeHnenune nponopuun npu

CpaBHUBATh W YINOPSAOYMBATH ApOOH, BBIOMpaTh CIOCOO
CpaBHEHUS ApoOei;

NPENCTaBIATh JACCATUYHBIC POOU B BHUJIE OOBIKHOBEHHBIX
npobeit u  OOBIKHOBEHHBIE B  BHUJE  JIECATUYHBIX,
UCIIOJIb30BaTh JKBUBAJICHTHBIC TMPEJCTaBICHUS JIPOOHBIX
4yucell IPU UX CPABHEHUU, TTPU BBIYUCIICHUSX;

UCIIOJIB30BaTh JIECATUYHBIE JpOOU MpU MpeoOpa3oBaHUU
BEJINYMH B METPUYECKON CUCTEME MED;

BBITIOJIHATHh apu(METUUECKUE NEUCTBUS C OOBIKHOBEHHBIMU
U JICCATUYHBIMU JPOOSIMU;

BBIYUCIISTD 3HAYCHUS BBIpAKEHUH, COJIeprKaIluX
OOBIKHOBEHHBIE W  JCCATUYHBIE JAPOOHU,  BBIMOJHSITH
npeoOpazoBaHust ApoOei, BbIOMpPATH CIOCOO, MPUMEHSITh
CBOMCTBA apu(PMETUUECKUX ACHUCTBUM 1JIs1 palluOHaTIN3aIMN
BBIYMCIICHMI;

COCTaBJISITh ~ OTHOIIEHHWS W  MPOINOPIUHA, HAXOAUTh
OTHOUICHHWE BEJIWYWH, JECIUTHh BEJIMYMHY B JIAHHOM
OTHOIIICHUY;

HaXOAUTh JKCIEPUMEHTAJIBHBIM IIYTEM OTHOLIECHHUE IJIUHBI
OKPY>XHOCTH K €€ TUaMETPy;
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PCUICHUHU 3a1a4.

[Tonsatue MPOIIEHTA.
Brluncienne npoueHTa OT BEIMYUHBI U
BEJINYHHBI 1o eé MPOLIEHTY.
BripakeHne MpOLEHTOB JECATUYHBIMU
npoOsimu.  Pemenue  3amau = Ha
MPOLCHTHL. BBIpa’)keHUE OTHOLICHUS
BEJIMYMH B MPOLICHTAX.

[TonmoxuTtenbHbIE u
OTPULATEIIBHBIE YUCIIA

[TonmoxuTenbHbIE u
OTpULATENIbHBIE 4ncia. Llenple uucna.
Monyne  yucima,  reoMeTpudeckas
VHTEPIPETALINS MOy qyucIa.
N306paskeHne yrcen Ha KOOPIUHATHON
npsAMor.  YUucioBble  IIPOMEKYTKHU.

CpaBHeHue uucen. Apudmerudeckue
NEUCTBHUSL C  MOJIOKUTEIBHBIMA U
OTpULATEIbHBIMU YHCIIAMHU.

[IpssmoyrospHas cucrema
KOOpJMHAT Ha T1ockocTu. KoopauHaTsl
TOYKM Ha IUIOCKOCTH, aOcimcca |
opauHaTta. [loctpoeHnue Touek u Guryp
Ha KOOPAVMHATHOM IIJIOCKOCTH.

WHTEPIPETUPOBATh MaciiTad Kak OTHOIIEHHWE BEJIMYUH,
HaXOJIUTh MacIITa0 MIaHa, KapThl U BEIYUCIIATh PACCTOSHUS,
UCIIOJIB3Ys MacIiTao;

0OBSICHSTD, UTO TAKOE MIPOIICHT, YIIOTPEOJISATH 000POTHI peun
CO CJIOBOM «IIPOLICHTY;

BBIPQKATh TMPOIEHTHI B JAPOOSX W JIpoOM B MPOICHTAX,
OTHOIIIEHUE JIBYX BEJIMYMH B MPOLICHTAX;

BBIYUCIISITh MPOIEHT OT YMCJa U YHUCJO IO €ro MPOIEHTY.
OKPYTJISATh JpOOM W TPOLIEHThI, HAXOAUTH MNPUOIMKECHUS
quceln;

pemiath 3aJaud HAa 4YacTH, MPOILICHTHI, MPOMOPIMH, Ha
HaXOXJeHUEe ApoOu (MPOIEHTa) OT BEJIMYMHBI U BETUYUHBI
no e€¢ apobu (mpoleHTy), aApodu (MpoIeHTa), KOTOPHIi
COCTaBJIIET OJHA BEJIMYMHA OT JAPYTOi;

MPUBOJIUTH MPUMEPHI HUCHOJIb30BAaHUS B pPEaIbHOM JKU3HU
MOJIOKUTENIbHBIX U OTPULIATEIIHHBIX YUCET;

n3o0paxaTb  LeJble  YKCJIa,  [OJOXKUTEIbHBIE U
OTpHUIIATEJIbHBIC YHUCJIAa TOYKAMM Ha YMCIOBOM MPSIMOM,
UCIIOJIb30BaTh YHCIIOBYIO MPAMYIO 1JI CPABHEHUS YUCET;
MPUMEHATh TpaBUja CPABHEHMS, YIOPSAIOYMBATH IIEJIbIE
YUCJIa; HAXOUTh MOJIYJIb YHCIIA;

dbopMyIUpOBaTh MpaBUIa BEIYUCICHUS C TOJOKUTEIbHBIMU
U OTPULATCIBHBIMU  YHMCJIAaMU, HAXOJUTh 3HAYCHUS
YUCJIOBBIX  BBIPAXKEHHM,  COACPKAIIUX  JEUCTBUSA  C
MOJIOKUTEIbHBIMU U OTPHUIIATEIbHBIMU YHUCIIAMU;
NPUMEHSTh CBOMCTBA CIIOXKEHUS W YMHOXEHHUS s
npeoOpa3oBaHUs CYMM U MPOU3BEICHUI;

NPUBOJUTH, pa30upaTh, OLICHUBATH PA3JIMUHbBIC PEIICHHUS,
3alUCH PENIeHUN TEeKCTOBBIX 3a/1a4;
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HN3BJICKATDb I/IH(I)OpMaHI/II-O u3 Ta6JII/IH H auarpamm,
HHTCPIIPCTUPOBATDH TaOJIMYHBIC JaHHBIC, OIIPCACIIATH
HauOOJIbIIIeE M HANMEHBIIIECE U3 MMPCACTABJICHHBIX JdHHBIX
O0BACHATE M HIUTIOCTPUPOBATE ITOHATHC HpHMOYFOHBHOﬁ
CHCTCMBI KoopauHaT Ha IIJTTIOCKOCTH, HUCIIOJIB30BAaTh
TCPMUHOJIOTHIO, CTPOUTHL Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH
TOYKHU H (bl/Il“ypBI 0 3aJaHHBIM KOOpJHWHATAM, HAXOIUTb
KOOPAWMHATBI TOYCK.

bykBeHHbIe
BeIpakeHus. (6

4.)

[IpumeHnenne OyKB ISl 3alKCH

MaTeMaTUYECKHUX BBIpAKEHUN U
MPEIIOKEHUM. CaoiicTBa
apupMEeTUIECKUX JEACTBUMN.

DyKBEHHBIE BBIpAaXEHUS W YHCIIOBBIC
IIOJACTAaHOBKU. DyKBEHHBIE PaBEHCTBA,

HaXO0XKJICHUE HEU3BECTHOTO
KOMIOHEeHTa. Dopmynbsl;  GopmyIsl
nepuMeTpa u IUTOIIA/IH
NpsIMOYTOJIbHUKA, KBajpara, oOBbEMa

napajienenuneaa u Kyoa.

UCIIOJIb30BaTh OYKBBI JJI1 0003HAUEHUS YHUCEN, IPU 3alIUCU
MaTEMaTUYECKUX YTBEPKIEHUH, COCTABIATh OyKBEHHbBIE
BBIPAKEHUS 10 YCIIOBUIO 3a/1a4H;
VCCIIEOBATh HECJIOXKHBIE YHCIIOBBIE
UCIOJIb30BaTh OYKBBI ISl UX 3aIIUCH;
BBIUMCIIATh YUCIOBOE 3HAUYEHHE OYKBEHHOI'O BBIPAKEHUS
IpU 3aJaHHBIX 3HAYEHUSAX OYKB;

3anuchiBaTh  (OPMYJBL:  HEpUMETpa W IUIOLIAAH
IPSAMOYTOJIBHUKA, KBAJIPaTa; UIMHBI OKPYKHOCTH, TUIOIIATN
KpYra; BBIIIOJIHATH BBIUUCIICHUS 110 3TUM (opMyJiam;
COCTaBIISATh (POPMYJIBbI, BbIpAXKAIOIIME 3aBUCUMOCTH MEXIY

3aKOHOMEPHOCTH,

BETMYMHAMHU: CKOPOCThb, BpEMs, pacCTOsHUE; IICHa,
KOJMYECTBO, CTOMMOCTH, TPOWU3BOJUTEIBLHOCTh, BpEMS,
00bEM  pabOThI; BBIMOJIHATH BBIYUCICHUS 10 OTHM
dbopmynam;

HaXOJUTh HEU3BECTHBIM KOMIIOHEHT apu(PpMETUUECKOTO
JIEUCTBHUSL.

Penienue
TEKCTOBBIX 3a/7a4.

(8 4.)

Pemenne  TEKCTOBBIX  3ajad
apupMeTHIeCKUM criocoboM. Permenue
JJOTMYECKHX 3ajad. Pemienne 3amau
nepebopom BCEX BO3MOJKHBIX

peniarh MHOTOITIarOBbIE TEKCTOBBIE 3a]1aun
apu(pMETUIECKUM CTIOCOOOM;
pemarthb 3a/1a4w, CBSI3aHHBIC C OTHOIIICHHEM,

IMPONMOPHHUOHAJIIBHOCTBIO BCJIMYHH, IIPOLOCHTAMH, PCHIATH
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BapUaHTOB.

Pemenne 3amad, coaepikammx
3aBHCHMOCTH, CBSI3BIBAIOIINAX
BEJIMYMHBI: CKOPOCTb, BpeMS,
paccTosHuE; LI€Ha, KOJIMYECTBO,
CTOUMOCTD; MIPOU3BOAUTEIILHOCTD,
BpeMs, O00BEM paboTel. EnuHUIBI
WU3MEPCHUS: Macchl, CTOMMOCTH;
pacCTOsIHUS, BPEMEHH,  CKOPOCTH.

CBsi3bp MEXIy €AUHUIIAMH H3MEPECHUS
Ka)k101 BEJIMYUHBI.

Pemienne 3amad, CBS3aHHBIX C
OTHOIIIEHUEM, IPOMOPIIMOHATIBHOCTHIO
BCJIMYMH,  MPOILICHTAMH;  PCIICHUE
OCHOBHBIX 3a7ad Ha JApodu |
MIPOIICHTHI.

OneHka u MPUKHUIKA,
OKpyTJieHuEe pe3ynbTara. CocTaBieHUE
OYKBEHHBIX BBIPAXEHUU MO YCIOBUIO
3a7a4H.

[IpencraBnenne  AaHHBIX  C
MOMOIILI0  TaONMI] W  JUarpaMM.
CronbuaTbie auarpaMMbl: UYTEHHE U
IIOCTPOCHHUE. UYrenue KPYT'OBBIX
Jarpamm.

TPHU OCHOBHBIE 33/1a4M Ha IPOOU U MPOLEHTHI;

® pemaTh 33/1a4d, COACPIKAIINE 3aBUCUMOCTH, CBS3BIBAIOIIIME
BEJIMYMHBL:  CKOPOCTb,  BpEMs, pPacCTOSHHE, II€HAa,
KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTh, BpEMS,
o0béMa paboOThl, UCHONB3YS apuMeTHyecKue AeUCTBUA,
OLICHKY, MPUKHUJAKY; MOJIb30BaThCA €IMHULIAMH H3MEPEHUs
COOTBETCTBYIOIIUX BEJIUYMH;

® COCTaBJISITh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33]1a4H;

® 13BJIeKaTh UH(POPMAIIMIO, IPEICTABICHHYIO B Ta0IUIaX, HA
JUHENHOM, CTOA0YaToOl WM KPYroBOM AuarpaMmmax,
UHTEPHPETUPOBATH IIPEICTABIICHHbBIE JaHHbIE;
UCITI0JIb30BaTh JIAHHBIC TIPH PEIICHUH 33a4;

® TIpE/ACTaBIATh WH(POPMALMIO C TOMOIIBI0 TAOMMI (11t
CIENbIX W CIIA0OBUAAIINX), JMHEHMHOW U CTOJIOYATOU
auarpaMm (JUist CiabOBUISIINX ).

Harngmnas
r€OMETPHS.

9.)

(38

Harnsinaple mpeacTaBieHus O
dburypax Ha IUIOCKOCTH:  TOYKa,
npsiMasi, OTPE30K, Jy4, yroJ, JIOMaHas,
MHOTOYTOJIBHUK,  YETHIPEXYTOJIbHUK,

® pacno3HaBaTh Ha YEpTeXkaxX, PUCYHKaX CIydaul B3aUMHOIO
PaCIIOJIOKEHUS ABYX MPSIMBIX;

® 11300paXkaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM W KJIETYATOW Oymare JBe MepeceKaroniuecs
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TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
B3aumHoe pacnonoxeHue IByX
OpsSIMBIX Ha IUIOCKOCTH, NapajuleIbHbIE
npsiMble, TEPIEHAUKYIISIPHBIE MPSIMBIE.
W3MepeHne pacCTOSIHUN: MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOii; JJIMHA
MapuIpyTa Ha KBaJpaTHOM CETKE.
N3mepeHne U MoCTpOEHUE yrioB
C IIOMOULIBIO TpaHCHopTHpa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIMH,
IPSAMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIN, PABHOCTOPOHHHIA.
YeTsIpEXYTOJIbHUK, IPUMEPHI
YeTBIPEXYTONBHUKOB. IpsIMOYroabpHUK,
KBaJpaT:  HUCIOJIb30BAaHUE  CBOMCTB
CTOpPOH, YTJIOB, JMaroHaJIeH.
N300paxeHne reoMeTpuueckux Quryp
Ha HEJIMHOBAHHOU Oymare v
UCIIOJIb30BAaHUEM LIMPKYJS, JHHEHKH,
YTOJbHUKA, TpaHCIIOPTHPA.
[TocTpoenus Ha kjaeT4yaTol Oymare.
[lepumetp MHOTOYTOJIbHUKA.
[Tonsitue miomanu (Urypel; eIUHULIBI
u3Mepenus momanu. [Ipubnmxénnoe
U3MEpEeHUEe IUIomaaM Quryp, B TOM

YUCIIe Ha KBaJI[paTHOU CETKE.

[TpubnmxéHHoe U3MEpPEHUE  JITTUHBI

OKPY>KHOCTH, IUIOIIAAN KpPyTa.
Cummerpus: LEHTpAJIbHAs,

npsiMble, JIB€ TapajuieJbHbIe TPSIMBIE, CTPOUTH TMPSMYIO,
NePHEHIUKYIAPHYI0 JTaHHOW (I CcraboBUAAIINX), (11
CJICTIBIX OOYYArOIIMXCsl BBITIOIHATH MMOCTPOCHUE B TIpUOOpe
JUISl TMChMa 10 Opaiiiio);

IPUBOIUTH IPUMEPBI napaIeTIbHOCTH U
NEPICHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTRE;
pacmo3HaBaTh B MHOTOYTOJBHUKAX MEPICHANKYISIPHBIE U
napasuieIbHbIe CTOPOHBI;

U300pakaTb ~ MHOTOYTOJIBHUKH €
MEPICHANKYIIPHBIMU CTOPOHAMU;
HAXOJUTh PACCTOSHUAE MEXTY IBYMS TOYKaMH, OT TOYKHU JIO
OpsIMOM, NJIMHY IyTH Ha KBaJpaTHOW CETKE, B TOM YHUCIE
UCIOJIb3Ys LU(PPOBBIE PECYPCHI;

U300pakaTh Ha HEJIMHOBAHHOW M KieTyaTo Oymare (s

mapaujiCJIbHbIMHU,

CJ1a00BUIAIINX ), c UCIIOJIb30BaHUEM YepTEKHBIX
WHCTPYMEHTOB  YETBIPEXYTOJIBHUKHM  C  3aJaHHBIMU
CBOWMCTBAaMH: C IApPaJUICIIbHBIMM, NEPHEHIUKYISIPHBIMU,
PaBHBIMM  CTOpOHamMH, MNOpPSAMBIMA  yIJlaMd W Jp,
PaBHOOEIPEHHBIN TPEYTOIbHUK;

npenjaraTb M 00CYXJaTh  CHOCOOBI,  AJITOPUTMBbI
IIOCTPOCHUS;

UCCIIEZIOBaTh, HUCIOJB3YyS OKCHEPUMEHT, HAOII0ACHHE,
MOJENTMPOBAHUE, CBOMCTBA MNPSIMOYTOJIbHUKA, KBaJpara,

pa30uBaTh Ha TPEYTOJIbHUKY;

00OCHOBBIBATh, OMPOBEPIaTh C MOMOIIBI0 KOHTPIIPUMEPOB
YTBEPXKACHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh
BEpHbIC 1 HEBEPHBIC YTBEPKICHUS;

U3MEPSATh U CTPOUTH C IOMOILBIO TPAHCIOPTHpA YIJbI, B
TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPAaBHUBAThH YTJIbI;
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oceBass M 3€pKalibHas CUMMETPHHU.
[TocTpoenne cuMMETPUYHBIX QUTYD.

HarssinHele  TpeacTaBieHHUS O
POCTPAHCTBEHHBIX ¢burypax:
napajuiesIeuIe]I, KyO, pU3Ma,
nUupaMua, KOHYC, IWUIMHApP, Iap H
cepa. N3o6pakenue

NPOCTPaHCTBEHHBIX ¢uryp. Ilpumeps
pa3BEPTOK MHOTOI'PAHHUKOB, LIMJIMHPA
U  KOHyca. Co3manne  moneneu
IPOCTPAHCTBEHHBIX (uUryp (U3 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U JIp.).

[TonsiTue 00BEMA;  €IUHMUIIBI
U3MEpEeHUS 00béMa. O0BEM
IPSMOYTOJIGHOTO  TapaJljIC/ICIHIIC 1A,

KyOa.

pacno3HaBaTh OCTPHIE, MIPSIMBIE, TYTIbIE, PA3BEPHYTHIE YTJIbI;

pacno3HaBarh, n300paxarhb OCTPOYTOJIBHBIM,
IPSIMOYTOJIBHBIH, TYHOYTOJIbHBIH, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKY;

BBIYUCIIATH  INEPUMETP  MHOIOYIOJIbHHKA,  IUIOLIaJb

MHOTOYTOJIbHUKA pa3OMeHHueM Ha MPSIMOYTOJbHHUKH, Ha
paBHBIC (QHUTYpBI, HCIOIH30BATh METPUYCCKUE CIUHUIIBI
WU3MEpEHHUS ITTMHBI U TUTOIIAIH;

UCTIONB30BaTh  NPUOMIDKEHHOE  WM3MEpEHWE JUTMH |
oA ied, NpUOINAKEHHOE U3MEPEHHE JTMHBI OKPY>KHOCTH,
TUTOIIAIU KPYTa,

pacno3HaBaTh Ha YepTEXKax U M300paKEHUsIX, U300paxarhb
OT pyku (A7 CIa0OBUASIIMX), CTPOUTH C TOMOIIBIO
UHCTPYMEHTOB (urypy (0Tpe3oK, JOMaHylo, TPEYroJIbHUK,
OPSIMOYTOJIBHUK, OKPYXKHOCTb), CHUMMETPUYHYIO JaHHOU
OTHOCHUTEJILHO MPSMOM, TOUKH;

OPUBOJUTH MPUMEPbl OOBEKTOB OKPYXKAIOIIETO0 MUDPA,
UMEIONNX (OopMy H3yYEHHBIX T€OMETPUUYECKUX TUIOCKUX U
IPOCTPAHCTBEHHBIX (DUTYP. HAXOAUTH MPUMEPHI CUMMETPUN
B OKpYXKalOIlleM MHpE. MOJEIUpOBaTh U3 Oymarud [Be
¢uryppl, = CHMMETpPUYHBIE  OTHOCHTEIHHO  TIPSIMOM;
KOHCTPYHPOBATh reOMEeTpUUECKHE KOH(UTrypanuu,
UCIIOJIb3Ysl CBOMCTBO CUMMETPUHU, B TOM YHCIIE C TOMOUIBIO
1IU(POBBIX PECYPCOB;

UCCIIEIOBaTh CBOMCTBAa HM3YYEHHBIX (UTYp, CBSI3aHHBIE C
CUMMETpUEH, WCMIONb3ysl OKCIEPUMEHT, HaOII0ACHHE,
MOJICTTUPOBAHHUE;

00OCHOBBIBATh, OMPOBEPraTh C MOMOIIBI0 KOHTPIPUMEPOB
YTBEPKJICHUS O CAMMETPHUH QUTYD;
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® pacro3HaBaTh HA 4YepTeXaxX, PHUCYHKAX, OIHUCHIBAThH
nupamMuay, IpusMy, MWIMHIP, KOHYC, Iap, u300paxarb UX
OT pyku (s cIaboBUIAIINX), MOACIHPOBATh U3 OyMmarw,
IUTACTHIIMHA, TIPOBOJIOKH U JIp;

® [IPUBOJIUTH MPUMEPHl OOBEKTOB OKPYNAIOIIETO MHPA,
UMEIONINX (OPMBI Ha3BaHHBIX TEI;

® ICIIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBAaHUE, BHICOTA, PAUYC U TUAMETP, Pa3BEPTKA;

® 13y4aTh, UCIIOJb3Ys IKCIIEPUMEHT, HAOII0ICHE, H3MEPEHUE,
MOJICTTMPOBAHHE, B TOM YHCIIE KOMIBIOTEPHOE, M ONMCHIBAThH
CBOMCTBa HAa3BAaHHBIX TEJl, BBIABIATH CXOJCTBA M Pa3TUUMS:
MEXIy NUPAMHUJION M MNPU3MOH; MEXIy IWIHHIPOM,
KOHYCOM U LIapoM;

® pacrno3HaBaTh Pa3BEPTKHU Mapaljiesienumneaa, Kyoa, mpu3Msl,
NUpPaMUJbl, KOHyCa, LWIMHJIPA; KOHCTPYHPOBATh JaHHbBIC
TeNa U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH;

® Co37aBaTh MOJIEIN MPOCTPAHCTBEHHBIX (puryp (u3 Oymarw,
POBOJIOKH, MIACTUIIMHA U JIP.);

® I3MEpITh Ha MOJENSIX: ATUHBI pEéOep MHOTOTPAaHHUKOB,
JIMaMeTp I1apa;

® BBIBOJIUTH bopmyy 00BéMa MPSIMOYTOJILHOTO
napajijiesienunena;

® BLIUKCIATH MO QopMynaMm: 00bEM MOPSIMOYTOJIBHOTO
napajuienienumnena, — Kyba; — HCIONb30BaTh  CIMHUIIBI

U3MEpeHUs 00bEMA; BEIUUCISATH 00bEMBI TEJI, COCTABICHHBIX
U3 KyOOB, apaJUieenuIeIOB; peniaTh 3aa4u C peaaTbHbBIMU

JTAHHBIMH.
[ToBroperne  u | I[loBTOpeHHE OCHOBHBIX TOHSATHH W | ® 0000maTh W CUCTEMATU3UPOBATH 3HAHUS TI0 KYypCy
0o06o0menue. (10| ™eromoB kypcoB 5 m 6 Kiaccos, MaTEeMaTUKH 5 1 6 KJ1accoB;
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000011eHNE
3HAHUM.

51

CUCTCMaTHU3alusi

BBIUMCIISAITH ~ 3HAYEHUsS  BBIPAKECHUM, COJIepIKaInX
HaTypajbHbIE 4YHUCJIA, OOBIKHOBEHHBIE U  JECATUYHBIC
IpoOu, BBITIOIHITH MPE0OPa30BAHMS YNCET U BEIPAKECHHUI;
BBIOMpATh CIOCOO CpaBHEHUS YHUCEN, BBIYUCICHUH,
MPUMEHSATh CBOWCTBA apUPMETUUECKUX JACUCTBUN IS
palMOHAIN3allA BEIYUCIICHUM;

® OCYUIECTBJISITH CAMOKOHTPOJIb BBIIOJHAEMBIX JICCTBUN H

CaMONPOBEPKY PE3yJIbTaTa BIUUCIICHUN;

® pemarh 33Ja4d U3 PEAIBHOW  JKU3HM, IPUMEHSTH

MaTE€MaTUYECKUE 3HAHMS ISl pelIeHUs 3ajad U3 JIpYyrux
y4€OHBIX MPEIMETOB,;

® pCIaTh 3aJavyu pa3HbIMU CHOCO6aMI/I, CpPaBHUBATDH CITOCOOBI

PCIICHUA 3a1a4H, BI)I6I/IpaTL paHHOHaHBHBIﬁ CI10C00.
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INPUMEPHAA PABOYAA [POI'PAMMA 110 YYEBHOMY KYPCY
«AJI'EBPA»

Coaep:xanue yueOHOro Kypca «AJjredpa»

7 KJj1ace

Yucaa 1 BbIYUCICHUS.

PanmonanbHeie yncna.

Hpo6u 0OBIKHOBEHHBIE U JIECATHUYHbIE, IEPEXO OT OJIHOM (HOPMBI 3amUCH Ipodei K
npyroii. IloHATHME panMOHAIBPHOIO 4YHCHA, 3alKHCh, CPABHEHUE, YIOPSAOYMBAHUE
palMOHANBHBIX 4uced. Apudmernueckue JeHUCTBUS C pPAIMOHAIBHBIMU  YHUCIaMHU.
Peienue 3a1ay 3 peaqbHON MPAKTUKHA HA YacTH, HaJIpOOU.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTelIeM: ONpeesIeHrue, IpeoOpa3oBaHNE BIPAKEHUN
Ha OCHOBE OIPEIECTICHHSI, 3aMUCh OOJBIINX YUCET.

[IpoueHTHI, 3a0UCh MPOIEHTOB B BUAE ApOOM U IpoOHU B BHAE NPOLEHTOB. Tpu
OCHOBHBIE 3a]1a4¥ Ha IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAbHON NPAKTUKH.

[IprMeHeHne NMPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIM HATypPaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NpAMasi U 00paTHas IPOMOPLIHMOHATBHOCTH.

AJire0OpanvecKkue BbIpasKeHHs.

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHON. JlomycTumslie
3Ha4YeHUs IepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTM MEXKAY BEJIMYMHAMU B BHJE
¢dopmyinbl. Beruncnenuss no ¢opmynam. I[IpeoOpa3oBaHue OYKBEHHBIX BBIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAXKEHMsI, MpaBUja NPeoOpa3oBaHUsl CyMM U IPOU3BEACHUH,
IpaBUJia PacKpbITUS CKOOOK M MpUBEAEHUS NMOJOOHBIX ciaraeMbiXx. CBOMCTBA CTENEHU C
HaTypaJbHbIM ITOKA3aTEIEM.

OnHowiensl ¥ MHoOrowieHbl. CrteneHb MHorouwieHa. CIOXKEHHE, BBIYMTAHUE,
YMHOXEHHE MHOIO4JIeHOB. DOpMysbl COKpPAIIEHHOIO YMHOKEHUS: KBAApPAT CyMMBI U
KBagpaT pazHocTu. PopMmysa pa3HOCTH KBAAparoB. Pa3nokeHME MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHus.

VYpaBHeHHe, KOpPEHb YpaBHEHHs, I[paBWia MpeoOpa3oBaHUs  YypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOe ypaBHEHHE C OJTHOU MEPEMEHHON, YUCIIO KOPHEN JINHEMHOTO YPAaBHEHUSI,
pelieHre JIMHENHbIX ypaBHeHN. COoCTaBlIeHHE YPAaBHEHHM IO YCIOBUIO 3a/1aun. Pemnienue
TEKCTOBBIX 337144 C [IOMOILBIO YPABHEHUM.

Koopaunarel u rpadpuxu. @PyHkumnu.

Koopaunara Touku Ha npsimout. PaccrossHue Mexay 1ByMsl TOYKaMU KOOPAUHATHON
IPSAMO.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U OpAMHATA TOYKH Ha
KOOpJIMHATHON TIockocTH. [lpumepsl rpadukoB, 3amaHHBIX (opmynamu. UteHue
rpagukoB peanbHbix 3aBucuMocteil. [lonstue ¢ynkumu. I'padux Pynxuuu. CBoiicTBa
¢bynkumii. Jlunerinas Qyskmusa, e€ rpaduk. I'padux ynkmum y=|x|..I'paduueckoe
peLICHNE TMHEUHBIX YPABHEHUM.

8 KJIacce
Yuciaa 1 BbIYUCTICHUA.



KBanpathslii kopeHb U3 uncia. [lonsatue 06 uppauuoHaabHOM uncie. JlecsTuuHble
npUOKEHUsT UPPALMOHANBHBIX yucen. CBoicTBa apu(METHUECKIX KBAAPATHBIX KOPHEH
Y X IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUHN U BHIYHCICHUSIM.

JlencTBUTENBHBIC YHCIIA.

PanmonaneHple 4Kcia, HPpalMOHANBHBIE YMCIA, KOHEYHbIE U OECKOHEUYHBIE
JecCsITUUHbIe ApoOu. MHOXKECTBO NIEHCTBUTENBHBIX YHUCEN; JEHCTBUTENBHBIE YHCIA KAaK
OECKOHEUHbIE JecCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY
MHO>KECTBOM JICHCTBUTEIIBHBIX YUCENI U KOOPAUHATHON IIPSIMOM.

CpaBHeHHE  JEHCTBUTENIBHBIX  4YMCEl,  apupMETHYEeCKHe  JEHCTBUS  C
JEHUCTBUTEIIbHBIMY YHCIIAMU.

AJredpanyeckue BbIPaKeHHUs.

Anrebpanyeckasi 1pobds. OCHOBHOE CBOWCTBO ajiredpandeckoit apodu. CrokeHue,
BBIYMTAHUE, YMHOKEHHE, JIEJICHUE alredpandeckux apooei. PanmoHaibHbIE BBIpAXKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHus.

JIuneiiHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH H ero rpaduk. Cucrema ABYyX
JMHENHBIX YpaBHEHHU C JABYMs NEpPEMEHHbIMU. PerieHue cucreM ypaBHEHHMH criocodOoM
MOACTAaHOBKMU. [IpuMephl pelieHus TEKCTOBBIX 3a7ad C IOMOUIbIO CHUCTEM JIMHEWHBIX
YPaBHEHHUM.

DOyHKUUH.

['padnyeckoe penieHre CUCTEM JIMHEWHBIX YPABHEHUH.

I'paduku pynknuit y = _’; , Y = \/§ Y UX CBOMCTBA.

9 KJ1ace

Yuciaa 1 BbIYHUC/ICHUS.

CrerneHsb ¢ LeNIbIM ITOKa3aTeneM u e€ cporictea. CTaHIapTHas 3alIMCh YHCIIA.

N3mepenus, npuodInmKeH!sl, OLICHKH.

Pa3mepbl 00bEKTOB OKpPYKAIOUIEr0 MUPA, IITUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnnkéHHOE 3HaUEHUE BEIMYMHBI, TOYHOCTh MPpUOIMKeHusa. OKpyTiieHrue Ynced.
[IprKuaKa U OLEHKA PE3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHMs M HEPABECHCTBA.

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBagpaTHoro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHMM, CBOIAIIMXCS K JMHEMHBIM M KBaapaTHbIM. lIpoctenmme
ApOOHOPALIMOHAIBHBIE YPABHEHHUSL.

Pemenne npoOHO-palMOHaNBHBIX ypaBHEHHMM. PereHue TEKCTOBBIX — 3aaad
anredpandyecKuM METOJIOM.

HucnoBble HEpAaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB JIMHEHHbIE HEPABEHCTBA C OJHOW mepeMeHHOM. CucreMbl
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

Koopaunarel u rpaguxu. @yHkuum.

Yucnosble mpoMekyTkU. M300paxeHue YUCIOBbIX TPOMEKYTKOB Ha KOOPAUHATHOU
MIPSMOMU.
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[Tonsarue pynkiun. OOnacTe ompeAencHUss U MHOXKECTBO 3HAYCHHH (DYHKIIHH.
CriocoOblI 3a7aHus PYHKIIUA.

I'paduk ¢pynxun. Urenue cBoicTB Ppynkuuu no e€ rpaduky. [Ipumepsr rpadukos
byHKIHUi, OTpaXxaroux peaabHble MPOIECCHI.

@OyHKIUY, ONMKCHIBAIOLINE MPSIMYIO0 U 0OpaTHYIO IPONOPIMOHATEHBIE 3aBUCUMOCTH

y f/J{x, y =_%, uxrpaduxu u coiicrsa. OyHkuuny = kx + b, y = X2 y=x2y = X, y=|x|

Y = x, ux rpadvKu ¥ CBOMCTRBA.
I'paduyeckoe penieHre ypaBHEHUH.

10 KJ1ace

AJredpanyeckue BbIPasKeHHU.

KBagpaTtabslil TpEXUIIEH; pa3I0KEHUE KBAIPATHOIO TPEXUWICHA HA MHOKHUTEH.

[IpeoOpazoBaHue paMOHAIBHBIX BBIPAXKEHUM.

YpaBHeHMs M HEPABECHCTBA.

Pemenue ypaBHeHM, CBOASIIMXCS K KBaJpaTHOMY, OMKBaJpaTHOMY YpPaBHEHHUIO.
[Ipumepsl pelieHuss ypaBHEHUM TPETbEW M YETBEPTOM CTENEHEW PAa3JIOKEHUEM Ha
MHOHUTENH. JIpoOHO-pallnOHANIbHBIE YPABHEHUS.

Cucremsl ypaBHEHHI.

VYpaBHeHue ¢ 1ByMs IEpeMEHHBIMU U ero Tpaduk. Perenne cucrem ABYX JIMHEHHBIX
YPaBHEHMU C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHUH, OJHO U3 KOTOPBIX
JIMHENHOE, a APYyroe — BTOPOM CTEIECHHU.

[IprMepbl pelieHuss CUCTEM HEIMHEMHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMMU.
I'padrueckas uHTEpIIPETAIIUS CUCTEMBI YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOOM.

KBangpaTHbie HEpaBEHCTBA.

I'paduueckas wHTEepHperanyds HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMs
IIEPEMEHHBIMH.

Koopaunarel u rpadpuxu. @PyHkumnu.

KBagpatuunas gynkius, e€ rpadguk u cBoiicta. [lapabomna, koopArHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHH 1TapadoJIbI.

['paduueckoe perieHre ypaBHEHHI U CUCTEM ypaBHEHUH.

YucJioBbIE 10CJI€10BATEIHHOCTH.

Omnpenenenue 1 crnocoObl 33aHNsT YUCIOBBIX MMOCIEI0BATEILHOCTEH.

[loHaTHE YMCIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBbHOCTU
peKkyppeHTHOH dhopmyoii u Gpopmysoil nro wieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccud. DopMmynbl nro 4jaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCHil, CYMMBI MEPBBIX N YJICHOB.

N3o00paxxeHune 4ieHOB apu(METUYECKON U T€OMETPUUYECKON MPOTrPeccUuil TOUKaMHU
Ha KOOpPAMHATHOW IUIOCKOCTH. JIMHENMHBIN M SKCHOHEHUUAIBHBIA pOCT. CIIOXKHBIE
ITPOLIEHTHI.

IToBTOpEHUE M cUcTeMAaTH3aLMA U3Yy4YeHHOr0 B 5-10 kiaccax.
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Ilnanupyemble mpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS Y4EOHOI 0 Kypca «AJiredopa»

7 kaace
Yucnaa ¥ BEIYMCICHUS:
° BBITIOJIHATh, COUETas YCTHBIE W MHChbMEHHBIC TPHUEMBI, apupMeTHIecKue
JNEUCTBUS C pallMOHAJIbHBIMU YHCIIAMU;
° HaxXOJINTh 3HAYCHMS YHCIIOBBIX BBIPAXEHUM, MNPUMEHATh Pa3HOOOpa3HbIC

CrOCOOBI W TPUEMBI BBIYUCIICHHS] 3HAYCHWA APOOHBIX BBIPAKCHHUH, COJIEpKAIINX
OOBIKHOBEHHBIE U ICCSITUYHBIE APOOH;

° MEePEXOAUTh OT OJHON (HOPMBI 3alUCH YUCEN K JPYyrou (mpeoOpa3oBBHIBATH
JCCATHYHYIO Ap0oObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU B
OCCKOHEUHYIO JIECITUIHYIO APOOBb);

° CPaBHUBATH U YIOPSAI0YNBATh PALlMOHAIBHBIC YNCIIA;

° OKpPYTJISATh YUCIIA;

° BBIIIOJIHATDH IIPUKUJIKY U OLIEHKY pPe3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUN
YU CJIOBBIX BBIPAKECHU;

° BBIITOJIHATD JICMCTBUS CO CTENIEHAMU C HATyPAJIbHBIMU I10KA3aTEIAMU;

° IIPUMEHSTH NPU3HAKU JEITMMOCTH, PA3JI0KEHHE HA MHOKUTEIHN HATypPaJIbHBIX
quCcel,;

° pemarb MPAaKTUKOOPUEHTUPOBAHHBIE 3aJayd, CBSA3aHHBIE C OTHOLICHUEM

BEJIMYMH, IPOMOPIIMOHATFHOCTHIO BEJIMYMH, MIPOLIEHTAMHU; HHTEPIIPETUPOBATH PE3YIbTATHI
pelieHus 3a1a4 ¢ y4ETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMAaTPHUBAEMBIX
OOBEKTOB.

AnreOpanvecKkue BhIpaXKeHUs:

° MCIIOJIb30BaTh aNreOpandecKyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuana;

° HaxXoAWTh 3HAYCHUs OYKBEHHBIX BBIPAKEHUM MpPH 3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX;

° BBITIOJIHSTH TPEOOpa30BaHuUs LIEJIOT0 BHIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJ00OHBIX ClaraeMblX, paCKPbITUEM CKOOOK;

° BBIMIOJIHATH YMHOXKEHHE OJHOYJIEHA HAa MHOTOWJIEH W MHOrO4JieHa Ha
MHOTOYJIEH, TPUMEHSITH (DOPMYJIbI KBaJpaTa CyMMBbI U KBajipaTa pa3HOCTH;

° OCYLIECTBJIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C IOMOILIBIO

BBIHECEHUS 3a CKOOKM OOINEr0 MHOXHUTENsI, TPYIIUPOBKH CIIaraeMbIX, MPUMCHCHHS
(hopMyJ1 COKpAIIEHHOTO YMHOKEHUS;

° OPUMEHSTH MPeoOpPa30BaHKUSI MHOTOWICHOB JIJISl PEIICHMS Pa3IMYHbIX 3a]ay
13 MaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON IPAKTHUKY;
° HCIIOJB30BaTh CBOWCTBA CTENEHEHM C HATypPaJIbHBIMHU IIOKA3aTEIsIMU IS

peoOpa3oBaHUsI BEIPAKCHU.
YpaBHEHUS U HEPABEHCTBA:

° pelaTh JJMHENHbIE YPABHEHUS C OJHOW IMEPEMEHHOM, MPUMEHSS IpaBUIIa
IIEpEX0/1a OT UCXOJHOI'0 YPABHEHUS K PABHOCWIBHOMY E€MY;

° IIPOBEPSATD, ABIIAECTCS JIM YUCIIO KOPHEM YPABHEHHS;

° OPUMEHSTh rpaduuecKre METO/Ibl IPU PEIICHUN JIUHEUHBIX YPaBHEHUN;

° COCTaBIIATh M pEIIaTh JMHEWHOE YpPaBHEHHE II0 YCJIOBUIO 3aayH,

HHTCPIIPCTUPOBATH B COOTBCTCTBUU C KOHTCKCTOM 3a/1a4n HOJ'Iy‘—IGHHBIfI pe3yJibTart.
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Koopaunate! u rpaduku. OyHKIUU:

° n300paxaTh Ha KOOPAUHATHON MPSMOM TOYKU, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpIHWHATAM;

° OTMEYaTh B KOOPAWHATHOH IUIOCKOCTH TOYKU MO 3aJaHHBIM KOOPIMHATAM;
CTPOUTH TPAPUKHU JTUHEHHBIX (PYHKIINH;

° CTpouTH rpaduk GpyHkIuu y =|x|;

° ONMUCHIBATH C TIOMOMIbIO (YHKIUH W3BECTHBIE 3aBUCHMOCTH MEXKIY

BEJIMUMHAMHU: CKOPOCTb, BpEMs, pACCTOSIHUE; I1I€Ha, KOJIUYECTBO, CTOUMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

° HaXO0JIUTh 3HaUeHUE (PYHKIIMH 110 3HAUYCHUIO €€ apryMeHTa,;

° MOHUMATh TpauUecKuil crocoO MpeJCTaBICHHUS W aHajdu3a WHGOpPMAaINH;
W3BJICKATh M WHTEPIPETUPOBATH HHPOPMAIUIO W3 TPAPUKOB pPEATbHBIX MPOIECCOB H
3aBHCHUMOCTEH.

8 KJ1ace

Uucna v BBIYUACIICHUS:

° UCIIO/Ib30BaTh HAYAJIbHBIE IPEICTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCeN NIl CPAaBHEHUS, OKPYTJICHUSI U BBIYMCIICHHI; N300pakaTh JEHCTBUTEIbHBIE YHCIIa
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM;

° MPUMEHATh TMOHATHE apU(METUYECKOrO0 KBaJIpaTHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHU, MWCHOJB3YsS NPU HEOOXOAMMOCTH KaJIbKYJISATOP; BBINOJIHATH
peoOpa3oBaHusl BBIPAXKECHUN, COAEpKAIMX KBaJpaTHbIE KOPHHU, UCIOJb3ysl CBOMCTBA

KOpHEW;
o CpPaBHUBATh U YIIOPAIOUYMBATh PALMOHAIBHBIEC U UPPALIMOHAJIBHBIC YHCIIA,
o BBITIOJIHATH apU(PMETUUECKHUE TEUCTBUS C PAIIMOHATLHBIMHU YUCIIAMU, COYETas

YCTHBIC ¥ TUCbMEHHBIE TTPUEMBI, BBITTOIHATH BEIYMCICHHS C HPPAIMOHATLHBIMY YHCIIAMH,
OKPYIJISITh IEUCTBUTENIbHBIC YHCIIA.
AnreOpandecKkue BhIPaXKEHUS:

° BBITIOJIHATH TOXKJECTBEHHBIE MTPE0oOpa30BaHUsl PAIIMOHATBHBIX BRIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUIN HAJl MHOTOWIEHAMHU U aJireOpandecKuMH Jpo0simMu;
° MPUMEHSATH TPE0Opa30BaHUs BBIPAKEHUN AJI PEIICHUs Pa3IMYHbIX 3a7a4 U3

MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHON NMPAKTUKH.
YpaBHEHUS U HEPABEHCTBA:

° nof0upaTh NPUMEPHl Map 4YHUCEN, SBISIIOMIMXCS pPEIIeHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMU;

° CTPOUTH B KOOPAMHATHOM MIIOCKOCTHU TpauK JIMHEHHOTO YPaBHEHHS C ABYMS
MePEMEHHBIMU; MOJB3YACh IPaPUKOM, MPUBOJUTH IPUMEPHI PELICHUS! YPAaBHEHHS,;

° pemaTrh CUCTEMBI JBYX JIMHEWMHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
quCie rpaguIecKy;

° OPUMEHATh Trpapuueckue METOAbl MpPU PEUICHUH CHUCTeM JIMHEWHBIX
YPaBHEHHU;

° COCTaBJAATh M PEIIAaTh CUCTEMY JIMHEHMHBIX YPABHEHHM IO YCIIOBHUIO 3a/1a4H,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4X MTOTYYECHHBIA PE3YIIbTAT;

° pelaTh JMHENHBIE YPABHEHUS U YPABHEHUS, CBOASAILNECS K HUM;

o IIPOBOAUTH NMPOCTEUIINE UCCIEAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHHM, B
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TOM YHUCJIE C NPUMEHEHUEM TIpaUUecKuX IpenCcTaBICHUN (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHHE WA CUCTEMA YPAaBHEHUHN PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIP.);

° MEPEXOIUTh OT CJIOBECHON (OpPMYNIHpPOBKM 3aJauu K €€ anredpandecKoi
MOJIEIM € TIOMOILBIO  COCTABJIEHUS  YpPaBHEHMS WM  CHUCTEMbl  ypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBII pe3yJIbTarT.

DOyHKIUU:

° INOHMMAaTh M HUCHOJb30BaTh (DYHKUHMOHAJIbHBIE MOHITHUS U A3BIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUEHUS); ONPEAEATh 3HaUeHNE (DYHKIMHU TI0 3HAUCHUIO apTyMEHTa;
OTIpE/IETISATH CBOMCTBA (DYHKIIMU TIO €€ TpaduKy;

° CTpOUTH TpadUKH dIIEMEHTAapHbIX (YHKIUHY = _/’é_ , Y = X, OIMUCHIBATbH

CBOMCTBA yKa3aHHBIX PYHKIUH 110 rpaduKy.

9 KJ1ace

Yucna v BBIYUCIICHHUS:

° UCIIOJIb30BaTh 3aMUCU OOJBIIUX U MAJIbIX YUCEI C MOMOIIBIO JECATUYHBIX
npoOeii U cTerneHel Juca;

° HAXOJUTh 3HAYCHUS CTETICHEH C IEIbIMU TTOKA3aTENSIMU U KOPHEH; BRIYUCIISTh
3HAYCHUS YHCIIOBBIX BBIPAKCHU;

° BBITIOJIHATh ~MPUKHUAKY pe3yjabTaTa BBIYUCICHHUHA, OIICHKY YHCIIOBBIX
BBIPAKCHUMU.

VYpaBHEHUS 1 HEPABEHCTBA:

° pemiaTh JMHEWHbIE W KBAJpaTHbIC YPAaBHEHMsS, YPAaBHEHUs, CBOMSIIHMECS K
HUM, TIPOCTEHIITNE APOOHOPAIMOHAIBHBIC YPABHCHNS;

° pemaTth TEKCTOBBIE 3aJayu  ajareOpanyeckuM CIOCOOOM €  TMOMOIIBIO
COCTABJICHUSI YPaBHEHUS;

° IPOBOJUTH MPOCTEUIIINE WCCICAOBAHUS YPAaBHEHHM (yCTaHABIMBATb, UMEET
7 YpaBHEHUE KOPHH, €CJIU UMEET, TO CKOJIBKO, U TIp.);

° IPUMEHSITH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OIICHKU; PeIIaTh

JUHEWHBIC HEPABEHCTBA C OJHON TMEPEMEHHONM M WX CHCTEMBI; J1aBaTh TpadUUecKyro
WJUTIOCTPALUI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

° pemarh JMHEHHBIE HEPABEHCTBA, H300pa)kaTh pEIIEHWE HEPABEHCTB Ha
YHICJIOBOM TIPSIMOA, 3aMUCHIBATH PEIICHUE C TOMOIIbIO CUMBOJIOB;

° pemaTrh CUCTEMbI JIMHCHHBIX HEPaBEHCTB, M300pakaTh PEIICHUE CHCTEMBI
HEPaBEHCTB Ha YHCIIOBOM MPSMOM, 3aITMChIBATH PEIICHHUE C TIOMOIBI0 CHMBOJIOB;

° UCIIOJIb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbIX 33]1a4.

AnreOpandeckre BEIPKCHUS

° MPUMEHSATH TIOHSATHE CTETEHH C IIeJIbIM  TI0Ka3aTelieM, BBIMOIHATh

npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIIMX CTEIIEHHU C IIEJIbIM MTOKa3aTeNneM;
Koopaunate! u rpaduku. OyHKIUU:

° U300pakaTb Ha KOOPAMHATHOM MPSAMOM JIyuyd, OTPE3KH, HHTEPBAJIbI;
3aMKChIBAaTh YMCIIOBbIE MPOMEKYTKH Ha aIre0panyeckoM s3bIKe;
° MOHMMATh M HUCIOJB30BaTh (DYHKIIMOHAIbHBIC MOHITHS U A3BIK (TEPMUHBL,

CUMBOJIMYECKUE 0003HAYEHUs); ONPEeIEeATh 3HaueHne (DYHKIMH 110 3HAUCHUIO apTyMEHTa;
ONpeNeNsTh CBOMCTBA QYHKIIUU MO €€ rpaPuKy;
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o CTROUTH rpaduku 3JIEMEHTAPHBIX byHKIMI BHJIA

y = _x, y=Xx,y =X,y = X, y=|x|, onuceiBaTh CBOWCTBA qHC{ﬁBoﬁ GbyHKIMHA 110
e€ rpaduxy;

° pacro3HaBaTh (yHKIIUN U3YICHHBIX BUIOB;

° MOKa3bIBaTh CXEMATHUYECKU PACIIONOXKEHHE Ha KOOPAUHATHON TIIIOCKOCTH
rpauKoB

k
byHxkumi Buna: y = kx, y = kx + b, y = =

y=x% y = Jx, y =|x| B 3aBUCHUMOCTH OT 3HAYEHUI KO2DPUIIU-
€HTOB; OIINCHIBATH CBOMCTBA PYHKITUM.

10 KJ1ace

AnreOpandecKkue BhIPaXKEHUS:

° pacKiabIBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIH;

° IpeoOpa30BbIBATH PAIMOHAIBHBIC BBIPAKECHUS.

YpaBHEHUS 1 HEPABEHCTBA:

° peuiath JUHEWHbIC W KBaJpaTHbIC YpPaBHEHUS, YpaBHEHUSI, CBOISIIHECS K
HUM, TIpOCTENIIINE APOOHOPAIMOHAIBHBIC YPABHEHUS;

° pelmaTh CUCTEMbl [IBYX JIMHEHMHBIX YpPaBHEHUWU C JIByMsl MEPEMEHHBIMU H
CUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SBIISETCS JTUHECUHBIM;

° pemath TEKCTOBBIE 3aJayu  ajareOpanyeckuM CIOCOOOM €  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI ABYX YPaBHEHUH C IByMs IEPEMEHHBIMU;

o IIPOBOJUTH MPOCTEUIINE UCCIICIOBAHNSI YPABHEHUN U CUCTEM YPABHEHUU, B

TOM YHCJIE€ C MPUMEHEHHWEM TpapUUecKuX MpeacTaBleHu (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WK CUCTEMA YPABHEHUN PEUIEHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.);

° pemaTh KBaJpaTHbIE HEPAaBEHCTBA;, M300pakaTh PEIICHHE HEPaBEHCTB Ha
YHCIJIOBOW MPSIMOM, 3aIIUCHIBATH PEIICHUE C TIOMOIbIO CUMBOJIOB;
° pemarb CUCTEMbI HEPABEHCTB, BKIIOYAIOIIME KBAJIpPAaTHOE HEPABEHCTBO;

n300paxaTh pelIeHUe CUCTEMbI HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3aMChIBATh PELICHHUE C
MOMOLIbIO CUMBOJIOB;

° UCIIOJIb30BaTh HEPABEHCTBA IPHU PEIICHUHU Pa3IMYHbIX 33]a4.

Koopaunate! u rpaduku. OyHKINH:

° CTPOUTH U N300paKaTh CXEMATUIECKH TpaPUKy KBaIpaTHUHBIX (QYHKITUH,
OMHCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKITHI MO WX rpadukam;

° pacmo3HaBaTh KBaJpaTHYHYI0 (QYHKIMIO 10 ¢GopMmyie H MO0 Tpaduky,
MPUBOIUTH IPUMEPHI KBaIPATHUHBIX (YHKIIMH U3 peaabHOU )KU3HH, (PU3UKH, TCOMETPUH.

ApudmeTrueckas ¥ reOMeTprUIecKast MPOrpecCuu:

° pacno3HaBaTh apU(METUYECKYI0 M TE€OMETPUYECKYI0 MPOTrPeccUuu IMpHu
Pa3HBIX CIIOCO0aX 3aaHus,

° BBIMIOJIHATh ~ BBIUYMCJICEHUS C  HCIOJIb30BaHMEM (QopMya Nro ujeHa
apu(pMETUYECKON 1 T€OMETPUUECKON MPOTPECCHil, CYMMBI MEPBbIX N YJICHOB;

° M300pakaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAWHATHOM
IIJIOCKOCTH;

° pelaTth 3aa4d, CBA3AHHBIC C YUCIIOBBIMU IIOCIEAOBATEIBHOCTAMHU, B TOM
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yycie 3aJaud W3 PealbHOM >KM3HU (C MCHOJIb30BAaHUEM KaJbKYJISATOPA, UU(PPOBBIX
TEXHOJIOTHUH).

CuenuajbHble IPeIMeTHbIE Pe3yabTAThI:

° BIIQJICHUE 3PUTEILHO-0CI3aTEIbHBIM CITIOCOOOM OOCIIEIOBAHUS U BOCTIPUSTHS
IBETHBIX (WJIM KOHTPACTHBIX, YEPHO-0€NbIX) peabePHBIX H300paKEHUN MPEIMETOB,
KOHTYPHBIX U300paXKeHHU reoMeTpuIecKux GUryp u T.1.

° YMEHHUE  BBIIOJHATH IPU  TMOMOIIM  YEPTEKHBIX  HUHCTPYMEHTOB
reoMeTpUYECKre MOCTPOCHUS, TOCTPOeHHUE rpapuKoB (PyHKIUN, TUArPaMM U T.I1.

° YMEHHE YHUTaTh LBETHbIE (WJIM KOHTPACTHBIE, YEepHO-Oenbie) penbedHbIe
rpaduKy AIeMEeHTapHbIX (PYHKIMI HAa KOOPAMHATHON MJIOCKOCTH.

° BJIaJICHUE MpaBUJIaMU 3alllMCU MaTEeMaTHYECKUX (OpMYNT U CIEHHATbHBIX
3HAKOB.

° BIIaJICHUE ITPUEMaMU MPE0OPa30BaHUS MATEMATHYECKUX BbIPAKEHUH.
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TemaTnyeckoe NJIAHMPOBaHMeE N0 Y4eOHOMY KYpcy «AJjredpa»

7 KJaacce

(3 yaca B Hegemo, Becero 102 yaca)

HasBanue pasagena
(TeMbl) (YHCJI0 YACOB)

OcHoBHOE coiepKaHNe

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4A0IUXCS

BBognpie ypoxku u
YPOKH IIOBTOPEHHSI.
Yuciia U BBIYHCICHUS.
PannonanpHble  4uncia.

(84.)

Hctopusi ~ BO3HUKHOBEHHUS  aireOphl,
npeaMeT u3ydeHus anreOpol. Myxamen
o6en Myca anb-Xope3mu. [loBTopeHue mno
TEMaM Kypca MaTeMaTHUKU S5-6 KIacCoB:
NEUCTBUSL C PALMOHAIBHBIMU YUCIAMHU,
OpU3HAKA  JEIUMOCTH,  HIPOIOPLUH,
IOPOLEHTHI. Pemenne oCHOBHBIX 3a7a4 Ha
IpOoOU, IPOIIEHTHI U3 PeaTbHON MPAKTUKU.
Peanbupie  3aBucumoctu. Ilpsimas  w
oOpaTHas IpONOPIUOHATHEHOCTH.

® I10JIy4aThb 3HAHUA 00 HCTOPHUH BOSHUKHOBCHUS aJ'IFe6pBI

U TIpeaMeTe u3ydeHus anreopel, o Jluodanrte, o
Myxamene 6en Myca anb-Xope3mu;
CUCTEMAaTU3UpOBaTh M  oOoramarb 3HaHUIA 00
OOBIKHOBEHHBIX U AECATUYHBIX JIPOOSX;

CpaBHMBaTh U YHNOPSAJOUYUBATH APOOU, MPeoOpa3oBbIBas
Opu  HEOOXOAMMOCTH  JECATHYHblE  Apodu B
OOBIKHOBEHHbIE, OOBIKHOBEHHbIE B JECSITHUYHBIC, B
YaCTHOCTU B OECKOHEUHYIO JIECATHYHYIO APOOb;
NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U TPHUEMBI
BBIYHMCIICHUSI ~ 3HAQUYEHH  JPOOHBIX  BBIPAKEHUHU,
collepKalluX OOBIKHOBEHHBIE W JAECSATHUYHBIE IpOOU:
3aMEHATh MpPU HEOOXOAMMOCTU JIECATHYHYIO JpOoOb
OOBIKHOBEHHOM ¥  OOBIKHOBEHHYIO  JIECSITHUYHOM,
MPUBOJNUTH BBIpaXKeHUE K (popme, Hambomee ymoOHOU
JUIST  BBIYUCJICHHWM,  MpeoOpa3oBbIBaTh  JAPOOHBIC
BBIDAKEHHUSI HA YMHOXEHHE U JIEJIEHUE JECATUYHBIX
ApoOeii K JEHCTBUAM C LEIbIMU YUCTIaMU;

ONEpUpPOBaTh  TOHSITUEM  '"UHMCIOBOE  BbIpaKE€HHE'
aHAJIM3UPOBAaTh BBIPAXKEHUS, pPACIO3HABATh YHUCIIOBbIG
BBIPAKEHUSI; HAXOUTh 3HAYEHUS! YMCIIOBBIX BBIPAKEHUN
C y4€TOM NOPSJKA ACHUCTBUN;

pemaTh 3aJayd Ha 4acTH, MPOLIEHTHI, MPOMOPIUH, Ha
HaxoXXJIeHue JpoOu (MpoIleHTa) OT BEJIUYUHBI U




BEJIMYMHEI 110 €€ ApoOu (IIPOLIeHTY), A1podu (TIpoLIeHTa),
KOTOPBIN COCTaBIISET OJIHA BETMYMHA OT APYTOMH;
OpPUBOAUTH, pa30uparbh, OLEHUBATH pa3IUYHBIC
pelIeHus, 3aUCH PEIICHUI TEKCTOBBIX 3a/1a4;
pacno3HaBaTh U OOBIACHSITH, ONUPAACHh HA OTNPEICTICHUS,
IPSIMO IPOMOPIIMOHATIEHBIC u o0OpaTHO
IPOMOPIMOHANIEHBIE 3aBUCUMOCTH MEXK/Y BEIIMYMHAMY,
IPUBOJUTH MPUMEPHI TUX 3aBUCUMOCTEN U3 PeaIbHOrO
MUPA, U3 APYTUX YIEOHBIX MPEIMETOB;
pemaTh MPaKTUKOOPUEHTHPOBAHHBIC 3a/1aul Ha ApoOH,
IIPOLICHTHI, PSAMYIO 151 o0OpaTHy10
IPONOPHUMOHAILHOCTH, IPOHIOPIIIH.

AnreOpanveckue
BBIPKEHUSI.
Toxnecta. (9 4.)

BykBeHHBIC BBIpOKCHHS WM BBIPOKCHUS
C IepeMeHHBIMH. J[omyCTUMBbIEC 3HAYCHUS
IIepEMCHHBIX. DopMyIIBI.
[TpeobpazoBanne OYKBEHHBIX BBIPAKEHUH,
pacKppITUe CKOOOK M  IIPUBEICHHE
IIOJOOHBIX ClIaraeMBbIX.

OBJIAJIETh ~ aJreOpauvyeckodl  TEPMUHOJIOTHEH U
CUMBOJIMKOM, NPUMEHATH €€ B IIPOLECCE OCBOCHUS
y4eOHOTO MaTepHaa;

HaxXoJWTh 3HAaueHUs OYyKBEHHBIX BBIPAXKEHUH MpH
3a/IaHHBIX 3HAYEHUSX OYKB;

BBINIOJIHATH BBIYHMCIIEHUA 110 (hOpMyJIam;
dbopMynupoBaTh CBOMCTBA CIIOKEHHUS M YMHOXCHHUs)
quCell (mepeMecTUTENBHOE, COYETaTENBHOE,
pacnpenenuTeNbHOE, CBOMCTBA, CBSI3aHHBIE C HYJIEM W
€AMHUIICH ), 3aMKUChIBATh UX B BUIE (GOPMYIT;
NPUMEHSATD (dbopMyibI TUTSt panMoHaIN3aUN
BBIUMCIICHUH;

COCTAaBJISITH (POPMYINly UYETHOTO dYHCIa U (GOpMYyITy
HEYETHOTO YUCJIa, YUCIIA, KPATHOTO TaHHOMY;
OOBSACHSTH OHSTUE TOXKIECTBA;

BBITIOJIHATh TOXIECTBEHHBIE MPEOOpPa30BaHUS  LIEJIBIX
BBIDAKEHUN C NEPEMEHHBIMU HAa OCHOBE CBOWCTB
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CIIOXKEHUS W YMHOXXCHHUS: TIPHBOJUTH IOJ00HBIQ
cllaraeMble, pacKpbIBaTh CKOOKH, TMepe]l KOTOPBIMU 3HAK
«ILTIOCY, 3HAK «KMUHYCY», MHOYKUTEJIb;

MPUMEHATH  TOXJICCTBCHHBIC IMPeoOpa3oBaHUSA |
YIPOIICHUS BEIPAKCHUH C TIEPEMCHHBIMH,
MPOBOJUTh  JIOKA3aTEIbCTBO  TOXKIECTB  Pa3HBIMH
crocodoammu.

YpaBuenwus. (8 4.)

YpaBHeHHUE U €ro KOpHU. JIMHEHHOe
YpaBHEHHUE C  OJHOM  IIEPEMEHHOM.
Pemenune 3a1a4 ¢ HOMOIIBIO YPABHEHHUM.

ONEpPUPOBATh  IOHATHUSMHU:  YHCIOBOE  PABEHCTBO,
YPaBHEHHE C OJHOW NEPEMEHHOW, KOPEHb YpPaBHEHUS,
PAaBHOCHJIBHOE YPaBHECHHUE;
IIPOBEPATH, SABISAETCA JIM KOHKPETHOE YHMCIO KOPHEM
yYpaBHEHUS; OOBSCHATH, YTO 3HAUUT PEUINTh YPABHEHUE;
(opMyIUpPOBATH U IPUMEHSATH CBOMCTBA YPaBHEHUS;
OOBSACHATHb, KAaKO€ ypaBHEHUE HA3bIBAECTCA JIMHEWHBIM]
pacrio3HaBaTh  JIMHEWHOE  YPaBHEHHUE;  ONPENEIIATH
KOJIMYECTBO KOPHEH, CIOCOO pelIeHus;

pemiaTh ypaBHEHHS BHJA ax=b TMpU PpPa3TUYHBIX
3HAQUEHHWSX a W D, a TaKkKe HECIIOKHBIC JIMHEHHbIC
YpPaBHEHHUSI C OJTHOW MEPEMEHHOM, CBOJAIIMECA K HUM,
MIPUMEHSIS TIPaBUJIa IIEPEX0JA OT UCXOAHOTO YPAaBHEHUS
K PaBHOCHJIBHOMY €My 00Jiee POCTOro BUJIA;
COCTaBJIATh U PEIIaTh YPAaBHEHHUE MO YCJIOBHUIO 3a1a4H,
WHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN PE3yJIbTaT.
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Oyuknun. (14 4.)

Koopaunara  ToukM  Ha  OpsSIMOM.
Paccrosinne Mexnay JByMS TOYKaMu
KOOpAUHATHOM mpsimou. [IpsiMoyrosbHas
CUCTEMAa KOOpPAMHAT Ha  IJIOCKOCTH.
[TonsTue GyHKIMSL. BBIUNCJICHHE
3HaueHui ¢yHkui mo ¢popmyne. ['padux
¢yukiuu. JluneliHas QyHKIUS U €€
rpaduk. [Ipsmas OpPOMOPIHMOHATBHOCTS.
Urtenue rpadukoB peaIbHbIX
3apucumocTteil. ['paduk pyakum y = |x|.

n3o0paxaTb Ha  KOOPAMHATHOM  MpPsSMON  TOYKH,
COOTBETCTBYIOIIME 33JJaHHBIM KOOPJAUHATAM;
ONEPUPOBATh MOHATUSIMH: KOOpPAMHATHAs IUIOCKOCTb,
IpSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT, KOOPJUHATHI TOUKH,
abcuucca, Op/IMHaTa;
OoTMeYaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKU IIQ
3aJJaHHBIM KOOPJAWHATaM; CTPOUTH TPaQUKU HECIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (OpMYJIaMu;

ONepupoBaTh NOHATUAMU: (PYHKIMS, rpaduK PyHKINU;
rpaguK 3aBUCHUMOCTH, APryMEHT (YHKLUHUH, 3HAYCHUE
(GyHKUIMU, 001acTh onpeaeraeHus] PyHKIUHU; OBJIaJI€BaTh
(GYHKIIMOHATBHOM TEPMUHOJIOTHEH;

paccMmaTpuBaTh CocoObl 3aMaHus GyHKIuH (hopmya,
TabIuIa, rpaduk); MIPUMEHSITD, U3y4arhb
IPEUMYILECTBA,  HUHTEPIPETUPOBATh  IpaduyecKuit
crnoco0 TMpEeACTaBICHUS M aHajlu3a pPazHOOOpa3HOUN
KU3HEHHOW MH(OpMaIINK;

paboTaTh ¢ rpauuecKUMH N300paKEHUSIMU, TaOIUIIAMH
OCBaMBaTh  QJITOPUTM  BOCHPHUATHS  Trpaduueckuy
00BEKTOB;

COCTaBJIATh TAOIUIIBI 3HAUCHUHN (YHKITHIA;

HCIIOJIb30BaTh HOBbIE TEPMUHBI B MAaTEMaTUUYECKOW peuy
¥ QYHKIIMOHATBHYIO CUMBOJIMKY JIJIS 3aITHCH (DaKTOB;
BBIYMCIIATh 1O (QopMysie 3HaueHHMe (QYHKUUH T1IQ
3aJJaHHOMY apryMeHTy U 3Hau€Hue aprymeHra Id
3aJJaHHOMY 3HAYCHUIO (PYHKIINH;

HaXOAUTh 3HaYEHUE (PYHKIHU MO U3BECTHOMY 3HAYCHHIQ
apryMeHTa W pemarb oOpaTHYIO 3ajJady Mo rpaduky
byHKIUY;
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CTpouTh rpaduku GYHKIMHN 10 TOUKaM;
NPUMEHSTh TOJIYYCHHbIC 3HAHMS [UJIl MHTEpIIpETaluu
rpaduyecKoro n300paXkeHUs peanbHbIX 3aBUCUMOCTEH;
OIepUpOBaTh MOHATHEM JHHEHHass (yHKUHS, Trpaduk
JTUHEeHHOU PyHKIMH (TIpsmast);

pacrno3HaBaTh JIHMHEHHYIO QyHKIHI0 Yy = KX + b,
OMHCHIBATh €€ CBOWCTBA B 3aBUCHUMOCTU OT 3HAUYCHHM
k03 dunmentos K u b;

ONEepUpPOBaTh MOHATUEM YIIOBOM KOA(P(ULIHEHT MpIMOH|
(rpaduka TUHEHHONU PYHKIINH);

CTpOUTH rpapuky TUHEHHON YHKINH, QYHKIUHN Y = |X|
;

OPUBOJUTH TPUMEPHl JUHEHHBIX 3aBUCUMOCTEH B
peaslbHbIX TPOIecCcax U SIBICHUSAX.
paccMaTpUBaTh YacTHBIE CIydyad JTUHEHHON (YHKUUU W
uX rpauku;
HCCIIeIOBAaTh CBOMCTBA (PYHKIMH 1O QopMmyse U IO
rpaduKy;
CTpouTh Tpaduku NUHEHHBIX GyHKIUNA BuIa y=kx+b)
y=Db, y=KkXx;
pacmo3HaBaTh  MPSAMYIO  MPOMOPIHMOHAIBHOCTh  TIQ
dbopmyre u rpaduky;
[PUBOJAUTH IPUMEPHI JIMHEMHBIX 3aBUCUMOCTEH B
pealbHBIX TPOIEccaxX U SBJICHHUSIX;

UcClieioBaTh  Kak  Bimser kodp¢umuentr K  HY
pacmojioxeHne Tpaduka B KOOPAUHATHOW TUIOCKOCTH U
Ha B3aMMHOE IOJIOXKEHUE ABYX IpauKOB;

HaXOJHUTh TOUKY IEepPECeUeHus IBYX IrpauKoB JIMHEHHBIX
byHKIMIA Tpa@UIECKN U aHATUTHYECKH.
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Crenenb
HaTypaJbHBIM
MmoKasaTejieM |
cBoiictpa. (13 4.)

eé

OmnpeneneHue CTENEHW C HATypaIbHBIM
IoKaszaTrejieM. YMHOXXEHHE U JIeJICHHUE
CTCIICHEH. BO3BEJACHHE B  CTEIICHb
npousBeicHUsT U creneHu. OIHOYJIEH U
€ro CTaHHApPTHBIM BHUI. YMHOXKECHUE
OJIHOYJICHOB. BO3BEJICHHME OJHOUYJICHA B
CTeneHb. (PYHKITUU y=x2, Fxs U UuX
rpaduku.

IPUBOJUTH YKCIIOBbIE U OYKBEHHBIE TPUMEPHI CTEIIEHU
C HaTypaJIbHbIM TMOKa3arejeM, OOBSCHsS 3HAYCHUS
OCHOBAHHUsI CTENEHU W IOKa3aTelid CTENEHU, HAXOJIUTh
3HaueHMs cTeneHell Buga a' (a— mo00e paroHaAIEHOE
YHCJI0, N— HATypaJIbHOE YKCIIO);

BBIYMCIATH 3HAYEHHE BBIPAKEHHMU Buga a', TAe N -
HATYpaJIbHOE YMCIIO MPH JTIOOBIX a;

HaXOJUTh 3HAUYEHHUSI BBIPAKEHUH, COAEPKALNX CTENEHD g
HaTypaJbHBIM OKA3aTENEM, 110 TOPSAKY NEUCTBUN;
dbopMyIHpOBaTh, 3aMUCHIBATH B CHMBOJIMUECKOM popme U
00OCHOBBIBaTh CBOMCTBa cCTeneHW (YMHOXKEHHE W
JICJICHUE CTEIICHEN, BO3BEJICHUE B CTEIICHb IIPOU3BEICHMS
Y CTEIICHH );
OPUMEHATh CBOWCTBAa CTENEHU MJIi MPeoOpa3oBaHMUs]
BBIDAKCHUM W BBIYMCICHUMN, JUIsI BBEICHUS IOHATHS]
HYJIEBOM CTEIICHH YNCIIA;

ONEPUPOBATH MMOHSATUEM «OJTHOUICHY;

pacno3HaBaTh OJHOYJIEH U OJJHOYJIEH CTAHJAPTHOIO BUA,
IIPUBOJNUTH OJHOUYIEH K CTAHIAPTHOMY BH]LY;

BBIIIOJIHATh YMHOJKEHHE OJHOYJIEHOB W BO3BEICHUE
OJIHOYJICHA B CTEIICHb;

NPUMEHATh paHee IOJyYEHHbIE 3HAHUS O CBOMCTBaX
CTENIEHHU.
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Mpuorouiensl. (39 4.)

MHorowieH W €ro CTaHJapTHbIA BUJ.
CroxeHrne W BBIYUTAHUE MHOTOYJIEHOB.
YMHOXKEHHE OJHOYIEHA HAa MHOTOYJICH.
BbIHECEHUE  OOIIero MHOXHUTEIS  3a
CKOOKU. VYMHOXXEHHE MHOrodjieHa Ha
MHOTO4IEH. Pa3noxeHne MHOrousieHa Ha
MHOXHUTEIIH  CIIOCOOOM  TPYIIIHUPOBKH.
BO3BEJICHUE B KBAApPaT U B KyO CyMMBI U
Pa3HOCTH JBYX BbIpakeHUU. PaznoxeHune
Ha MHOXHUTEIU C TMOMOIIBI0 GopmMy

pacrmo3HaBaTh MHOTOUYJICH U MHOTOUWIECH CTaHAAPTHOTO
BUJIA;

IPUBOJUTH MHOTOYJICH K CTAHJAPTHOMY BHULY;
OTIPECIIATH CTENIEHh MHOTOWICHA,;

BBITIOJHATH MPEoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B
MHOTOWICH TPUBEACHUEM TIOJOOHBIX  CJIaraeMblX,
PaCKpBITHEM CKOOOK;

BBITIOJIHATh YMHOXXEHUE OJHOUYICHAa HAa MHOTOWICH M
MHOTOWICHa Ha MHOTOWICH, TNPUMEHITh (POPMYIIbI
KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH;

KBajJpaTa CyMMbl M KBajJpaTa pa3HOCTHU. | ® KCIOJIb30BaTh TEPMUH "(OPMYJbI  COKPAIIEHHOTO
YMHOXXEHHE Pa3HOCTH JIBYX BBIpaKEHUU YMHOKCHHS"
HA UX cymMMmy. PasioxkeHue pa3HOCTH | ® OCYIICCTBIISITH  pPa3joKEHWEe  MHOTOYICHOB  Ha
KBaJpaTOB Ha MHOXHTeNH. PaznokeHue MHOXXHUTEIIN TyTEM BBIHECCHHSI 3a CKOOKH OOIIEero
Ha MHOXKHUTEJIM CYMMBI U PA3HOCTH KyOOB. MHOXXHTEIISA, TNpUMEHEHHUS  (GOpMyNIBl  Pa3HOCTH
[IpeoOpazoBanue 1€IOr0 BBIPAKCHUS B KBaJpaToB, (OPMYJT  COKpAIIEHHOTO  YMHOXCHUS,
MHOTOuJieH. [lpuMeHeHHe pa3IMYHBIX croco6a rpyniupoBKH;
Croco0oB JUISt Pa3JIOKEHUS Ha | ® MpUMEHATH  MpPeoOpa3oBaHWE  MHOTOWICHOB  JUIA
MHOKHTEJIH. pelieHns pa3IMYHbBIX 3a7a4 U3 MAaTEMaTHUKH, CMEKHBIX
pPEAMETOB, U3 peallbHON MPaKTUKH,
® 3HAKOMWTHCS C UCTOPHEH Pa3BUTHS MAaTEMATHKH.
[ToBTOpEHME [ToBTOpeHHE OCHOBHBIX TIOHATHH ¥ | ® BBIOMpATh, IPUMEHATH OLICHHBATh CIIOCOOBI CpaBHEHUS
o6o6menue. (114.) METOZ0B Kypca 7 Kiacca, 00o0OIeHue Yyucesl, BBIYUCIICHUH, IPeoOpa3oBaHUM BBIPAKCHUH,
3HAHUM. pelLIeHUs] YPABHEHU;
® OCYIIECTBIISITh CAMOKOHTPOJIb BBIIOIHSAEMBIX JICHCTBUI
U CaMOTIPOBEPKY pesynbTaTa BBIYHMCIICHHH,
npeoOpa3oBaHUM, IIOCTPOCHUI;
® pemarth 3aJadyd M3 PpeabHOW JKHM3HH,

IIPUMCHATD
MAaTCMATUYICCKUC 3HAHWA IJI pCIICHUS 3a/1a1 U3 IPYTUX
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MpeaAMCTOB;

® pcfuiaTe TCKCTOBBIC 3aaadu, CpaBHUBATh, BI)I6I/IpaTL

CITOCOOBI pCUICHUA 3a1a4H.

KJIacC

(2 yaca B HeeM10, Bcero 68 yacoB)

Ha3Banmue pa3aena

OcHOBHOE coep:KaHue

OcHoBHBIE BHM/AbI A€ATCJIbHOCTH Oﬁy‘laIOIlII/IXCH

(Tembl)
Kypca (4ucJI0 4acoB)
IToBTOpEHME kypca| CTenenb ¢ HaTypaJIbHbIM IMOKA3aTeleM M aKTyaJIn3UPOBATh UMEIOIINECS 3HAHUS U YMEHHS;

anreops! 7 kimacca. (5 4.)

e€ CBOMCTBa; NpeoOpa3oBaHUE LEIBIX
BBIPAKCHUM. pelieHue JIMHENHBIX
ypaBHEHUI. Pemienue 3amad npu noMouu
JIMHENHBIX YPAaBHECHUM.

BBIIIOJIHATE TPCHHUPOBOYHBIC 3aIaHUSA, KOPPECKTUPOBATH
CBOM 3HAHHUA U YMCHUA,

OTBCYATb Ha UTOI'OBBIC BOIIPOCHI U OLICHUBATL CBOU
JOCTHIKCHMSI.

YpaBHeHUs u
HepaBeHCTBA. CHUCTEMBI
JVHEWHBIX ypaBHECHUM.

(154.)

JIuneiinoe ypaBHEHUE c
NIEPEMEHHBIMU U €r0 rpaduK.

[loHATHE CHUCTEMBI JUHEWHBIX YPaBHECHHUU
C AByMs IEPEMEHHBIMU. PemeHune cucrem

IBYMS

JMHENHBIX ypaBHEHUI crocobom
MOJICTAHOBKH,  CIOCOOOM  CJIOKEHHS.
['paduueckuii MeTon peElIeHHs CHUCTEM
JIMHENHBIX YpPaBHEHUU c IBYMs
nepemeHHelMM.  Pemenme  3amau ¢

ITOMOILBIO CUCTEM JIMHEWUHBIX YPABHEHUM.

non0upaTbh IPHUMEPHI
pelIeHuEM  JIMHEHHOTO
EPEMEHHBIMY;
HAXOJUTh LIEJIbIE PEIICHUS MyTEM nepedopa;

BBIpAKaThb M3 JIMHEWHOTO YpaBHEHUS C JABYMs
NEPEMEHHBIMU OJHY IIEPEMEHHYIO Yepe3 IPYTyIo;
CTPOUTb B KOOPAMHATHOM IUIOCKOCTH TIpaduk
JMHENHOTO YpPaBHEHHMS C JBYMsI I[E€PEMEHHBIMY;
HOJIB3YSCh TpaUKOM, MPUBOAUTH IPUMEPHI PEIICHUS
YpaBHEHMUS;

paznuyaTh  NapajuleNIbHBIE U
IpsIMBIE 110 UX YPABHEHUSIM;
UCCJIeI0BATh BOIPOC O KOJIMYECTBE PEUICHUI CUCTEMBI
IBYX JIMHENHBIX YpaBHEHUU Ha OCHOBG
(GyHKIHOHATBHO-TPAPUUECKUX IIpEACTaBICHUN]

nmap 4Wcesd, SABJISIONUXCA
YpaBHEHUSI C  JByMA

MCPCCCKAOIMMNCCA
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ypaBHEHUS;
UCIOJIb30BaTh TIpaUUecKuid METOJ JUisl pellleHUS
CUCTEM JIMHEHHBIX YpaBHEHUN C JIByMs MEPEMEHHBIMU
(OrpaHUYEHHO);

pelaTh CUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU MOJICTAHOBKOM U CJII0KEHHUEM;
COCTaBJSATh M peIlaTh YpaBHEHUE WM CHUCTEMY
ypaBHEHUH IO YCIOBHIO 3a7a4i, HHTEPIPETUPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3aJaydl MOJyYCHHBIN
pe3yJbTar.

AnrebGpanyeckue
BBIPKCHHUS.

AnreOpanyeckas ApoOb.
(22 4.)

ParnmonansHbie BBIPAKCHUS.
AnreOpanyeckas apooOb. [lomycTtumblie
3HAYCHHUS MEPEMEHHBIX B
IpOoOHO-pallMOHATBHBIX BBIPKCHUSIX.

OCHOBHOE CBOWCTBO JApOOH, COKpalleHUE
anreOpandecknux JIpoOei, TpHUBEICHHE
anreOpanyeckux ApoOer K oOlmieMy
3HameHaTeno. CJoKeHHe U BBIYUTAHUE
npoOel ¢ OMHAKOBBIMU 3HAMEHATEIISIMU;
CIIOKEHHWE U BBIYUTAHUE Jpoleh ¢
pa3HBIMU  3HAMEHATEISIMU, YMHOXCHHE
npo0Oeit; BO3BelIeHUE APOON B CTEIEHB;
JieJICHUE TpOOeii. [IpeobpazoBanue
palnMoHaIbHbIX BhIpakeHuM. [loacTraHoBKa
BBIPOKECHHUI BMECTO TTEPEMEHHBIX.
byHKIHST Yy = kix  (oOpatHas
MPOTNOPIIMOHAJIBHOCTE) W €€  Tpaduk
(runepOomna).

3aMUCHIBATh aITeOpanvIecKue BBIPAKCHUS;
HAXOJIUTh 00JacTh JIOTTYCTUMBIX
PalMOHAIBHOTO BHIPAKECHUS;

BBITIOJTHATh YHCJIOBBIC TIOACTAHOBKA W BBIYHCIIATH
3HaueHWe JpoOM, B TOM UHCIE C MOMOIIBIO
KaJbKyJIATOPA;

dbopMyIUpOBaTH OCHOBHOE CBOMCTBO ajire0Opandeckon
IpoOu M MPUMEHATH €ro JJIsl MpeoOpa3oBaHus APOOEii]
COKpallaTh palMoHaAIbHBIE APOOU, TPUBOAUTH IPOOH K
3aJIaHHOMY 3HAMEHATEJIIO;

BBITIOJIHATH JICHCTBUSA C aNreOpandecKuMu ApoosiMu;
BBITIOJIHATh ~ CJIOKEHWE, BBIUMTAHHWE, YMHOXKEHUE,
JIeJICHHEe W BO3BEICHHE B CTENEHb PAIMOHAJILHBIX
apobedt  mpu  mpeoOpa3oBaHUM  PAIMOHAIBHBIX
BBIPAXKECHUM C YUETOM IOPsJIKA JCHCTBUN;

JIOKa3bIBaTh TOXKJECTBA, COJCPKAIINE PallMOHATHHBIC
1podwu;

OPUMEHATh  MpeoOpa3oBaHUs
pelIeHus 3a1ad4;

3HAYEHUU

BBIDAKEHUN IS
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BBIpakaThb MepeMeHHble u3 (Qopmyn (duznyeckux,
r€OMETPUYECKHUX, OMMCHIBAIOITUX OBITOBBIC
CUTYaIlUN);

pacro3HaTh GYHKIMIO y=K/X U e€ rpaduk;

CTpoUTh Trpaduk (PYHKIMKA IO TOYKAM, OIKCHIBATH
cBolicTBa (DYyHKIHMM (OTPaHUYEHHO); aHATM3UPOBATH U
MTOKAa3bIBATh CXeMaTHYECKU MIOJIOKCHHE Ha
KOOPJIMHATHOM TIOCKOCTH rpaduka B 3aBUCUMOCTH OT
3Ha4YeHUs KodpduireHTa.

Yucna © BBIYMCIICHUS.
KBanparusie kopau. (19

q.)

PanmonanbHpie ©W  MppanMOHAIBHBIC
YUCIIa;  MHOXECTBO palMOHAIbHBIX
YHCEJI, CPABHEHHUE PAIMOHAJIBHBIX YHCEII,
JNIEUCTBUS C PAlMOHAJIbHBIMH YHCJIAMH.
[IpencraBieHue panMoOHAIBHOTO YHCIIA
JIecATUYHONW JApoOnto. Pacmo3naBanue
VUPPaLMOHAIBHBIX YyHuCel.

HNppaumonanbHOCTH qyucia 2.
Jecarnannie PUOIMKEHUS
UppalMoHaIbHBIX  uucen. CpaBHEHUE
WppalMoOHAIbHBIX uucel. KoHeuHble u
OECKOHEYHEIE JIECATUYHBIC TpOOH.
MHOXECTBO JICUCTBUTCIBHBIX YHCEI;

JICHCTBUTEIbHBIC yucia KakK
OECKOHEYHEIE JIECATUYHBIC TpOOH.
B3aMMHO  OJIHO3HAYHOE COOTBETCTBHEC
MEXy MHOKECTBOM  JCHCTBUTEIBHBIX
qucen n MHO>KECTBOM TOYEK
KoopauHaTHOM  mpsiMou.  CpaBHEHHE
JICUCTBUTEIBHBIX qucen,

pa3BUBATh MPEJCTABICHUS O YHCIAX: OT MHOXKECTBA
HATypaJbHBIX YHCET JO MHOXKECTBA JCHCTBUTEIBHBIX
YHCelT,

03HAKOMHTBCSI C BO3MOXKHOCTBIO  TIPEICTaBICHUS
JIEUCTBUTEIHLHOIO qupcia Kak OEeCKOHEUHOM
JNCCATHYHOW  JIpOOHM,  TPUMCHATh  JECATHUYHBIC
NPUOJIMOKEHUST PAMOHAIBHBIX W HpPalMOHATBHBIX
YHUCET;

n3o0paxaTh  JICMCTBUTENbHBICE  YHCJIAa  TOYKaAMU
KOOPAMHATHOM IIPSMOW;
3aIUChIBATD, CpaBHUBATh 151 YIIOPSA0YMBaTh

I[Gf/'ICTBI/ITeJ'II:Hble qucia,
BBIIIOJIHATB, COYCTAasl YCTHBIC U IIMCbMCHHBIC HpI/IéMBI,

apuMEeTHICCKHEe  JICUCTBUS C  pPalMOHAJIBHBIMH
YUCJIaMH;  TIPEICTaBJIATh  pallMOHAJIbHBIE  YHUCIIA
JNECATUIHOU JIPOOBIO;

MOJIy4YUTh MIPEACTABIICHUE 0 3HAYUMOCTH
JICUCTBUTEIIBHBIX qucen B MIPAKTUYECKOM

NEeSATEIbHOCTH YEJIOBEKa;
dbopmMyIUpoOBaThH ONpe/esieHne KBapaTHOTO KOPHS U3
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apupMeTuyecKue JENUCTBUS C

quciia, apI/I(i)MeTI/I‘ICCKOFO KBaJApaTHOI'O KOPH:,

NEeNCTBUTEIBHBIMHI YHCIIAMH. ® [PUMEHATH OIEPaldi0 W3BJICUYEHHS KBaJpPaTHOIO
KBajspaTHble KOpHH; apr(pMETHUECKHIA KOPHS M3 YHCIA, HCIOJB3ysS INPH HEOOXOJMMOCTH
KBaIPATHBIHA KOPEHb. Y PaBHCHHE BH/A X KaJIBKYJISATOP;
= a. HaxoXJeHWe MPUOIMKEHHBIX | ® OLIEHWBATh KBAJpaTHbIE KOPHH LEJIBIMH YHCIAMH U
3HAYEHUH KBaJIPATHOTO KOPHSL. JECATUYHBIME IPOOSIMU;
KBanparnsiit KOPCHP 13 NPOM3BEACHIA 1 | o pacrio3HaBaTh yHKIMIO y= X H TpaduK hyHKIH;
ApoOu; KBaJApaTHBIM KOPEHb U3 CTCHCHH; | o cTpouTh Trpaduk (QYHKIMM MO TOYKaM, OIHMCHIBATH
BBIHCCCHUC MHOMHUTCL  U3-IIOA  3HAKa CBOMCTBA  (DYHKIMHM, I[IOKa3blBaTh CXEMAaTUYECKH
KOpH:A, BHCCCHHUC MHOKHUTCIIA IOX 3HAK OJI0JKEHHEe TpadrKa Ha KOOPAWHATHOM IJIOCKOCTH;
xopus. IIpeobpasoBaHue BBIDAKCHNUH, | o CcpapuuBaTE M YIOPALOYMBATH PALMOHANBHBIE K
COACPIKAIlINX KBaJPaTHBIC KOPHH. UppalMoOHaIbHBIE YKCIIA, 3AIHCAHHBIE C ITOMOIIBIO
Oyukupi y= X V<X u ee rpadux. KBAJIPaTHBIX KOPHEIA;
[Mpocreiimme MpPALMOHAIILHEIC | ® HCCIIeNOBaTh YPABHEHHE X° = 4, HAXOAWUTb TOYHBIC U
ypaBrennss f(x) = a, f(x) = g(x). IpUOIHKEHHBIE KOPHH IpH a >0; )
® HCCIEI0BaTh CBOMCTBA KBAaJAPATHBIX KOPHEH, IPOBOIS
YHCIOBBIE  OKCIIEPUMEHTHI €  HCIIOJb30BaHUEM
KaJIbKYJISITOpA (KOMITBIOTEPA);
® JI0Ka3bIBaTh CBOMCTBA apH(PMETHUYECKUX KBAIPATHHIX
KOPHEM;
® [IPUMEHATH MX IS IPEOOpa3OBaHUs BHIPAKEHUIA;
® BLIHOCHTHL MHOXUTENb U3-TI0J 3HAKa KOPHs, BHOCUTH
MHOKHUTEIb IT0]] 3HAK KOPHS;
® BLINOJHATH peoOpa3oBaHus BBIPAKEHHH,
COZIEpIKAIMX KBAJAPaTHBIE KOPHH;
® U3y4JaTh CIIOCOObI OCBOOOXKICHUS oT]
MPPALMOHAILHOCTH B 3HAMEHATEIIE IPOOH;
® BBIDAKATh NCPGFICHHBIC M3 TCOMETPHUCCKHX N
dbuznyeckux Gopmy;
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BBIUKCIIATh 3HAYEHUs BBIPAXKEHUH, COAEpIKALIUX
KBaJIpaTHbIE KOPHH, MCHOJB3YS MPU HEOOXOAUMOCTU
Ta0IUILy KBaJIpaToOB HaATypaJbHBIX quCell,
KaJIbKYJISITOD;

UCIIOJIb30BaTh B XOJIE PEIICHMS 3a/lay 3JeMEHTapHbIC
MIPEICTABIICHUS, CBSI3aHHBIC C MPUOTKEHHBIMU

3HAa4YCHUAMMU BCIINYUH,
3HAKOMMUTLBCA C I/ICTOpI/Ieﬁ Ppa3sBUTHUA MATCMATUKH.

[ToBTOpEHUE 51
o0o0menue. (7 4.)

[ToBTOpEHHME  OCHOBHBIX IIOHSATHM H
METOJIOB KypcoB 7 ® 8 KIaccos,
000011IEHNE 3HAHMIA.

BBIOMpATh,  NPUMEHATh,  OLICHUBAaTh  CIOCOOBI
CpPaBHEHUsI YHWCEJ, BBIYHMCICHUN, MpeoOpa3o0BaAHUIA
BBIPAXEHUU, PELICHUS] YPABHECHUM;

OCYUIECTBJIATh CaMOKOHTPOJIb BBITIOJIHAEMBIX
JNEUCTBUN M CaMOIIPOBEPKY PE3YJIbTATa BBIYMCIICHUM,
npeoOpa3oBaHUid, MOCTPOCHUM;

pemiaTh 3aJaud U3 PEATbHOM >KU3HU, NPUMEHSThH
MaTEeMaTUYECKUE 3HaHWS I pELICHHs 3aJad U3
IPYTUX MPEAMETOB;

pelath TEKCTOBBIE 3a/Jayd, CPaBHHUBATh, BBHIOMPATH
CIOCOOBI PEIICHUS 3a]aUH.

KJIacCC

(2 yaca B HeenM10, Bcero 68 yacon)

Ha3Banue pa3aesia
(Tembl)
Kypca (41 cJI0 YaCOB)

OcHOBHOe coiep:KaHue

OcHoOBHBIE BU/IbI 1€ATEJILHOCTH 00y4AIOIIUXCSA

IToBTopenue. (44.)

IIpeobpazoBanue palMOHAJIBHBIX
BBIPAKCHUH. [Ipeobpa3zoBanue

BBIDAKCHUN, COAEpXKALIUX KBaJIpaTHbIC
KOpHU. PemieHue CcHCTEM  JIMHEMHBIX

® AKTyaJIU3HUpPOBATH UMCIOIIUCCA 3HAHUA U YMCHMU,
® BLINIOJIHATh TPCHUPOBOYHBIC 3aJaHUA, KOPPCKTUPOBATH

CBOM 3HAHHA U YMCHU,

® OTBCYATh Ha HTOI'OBBIC BOIIPOCHI W OINCHHWBATH CBOH
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YpPaBHEHUN. JIOCTUKCHUS.
YpaBHeHuUs OnpeneneHue KBaJIpaTHOTO YpaBHEHUs, | ® pacrno3HaBaTh KBAJIpPaTHbIC YPABHEHUS;
HEpPABEHCTBA. HEIIOJIHBIE KBaJIpaTHbIC  ypaBHCHHS. | ® 3amuchiBaTh  (QOpMyJdy  KOpHEH  KBaJpaTHOIO
KBanparnsie KommuecTBo KOpHEHN KBaJApaTHOT'O YpaBHEHUS;
ypaBHeHHS. (22 4.) YpaBHEHHS B 3aBUCHMOCTH OT €ro | ® pemarb KBaJpaTHbIE YPaBHEHUS — IIOJHBIE U
JUCKPUMUHAHTA. PemieHne KBaJpaTHBIX HEIIOJIHBIC;
ypaBHeHU 1o  Qopmyne. Pelienue | ® NpOBOAWTH NMPOCTEHIIME HMCCIECAOBAaHUSA KBaJPaTHBIX
YPaBHEHUH, CBOJSIIMXCSA K KBaIpaTHBIM. YPaBHEHUI;
Pemienne 3a1ay ¢ MOMOIIBIO KBAJpaTHBIX | ® pelIaTh YpPAaBHEHUS, CBOJAIIMECS K KBAAPATHBIM, C
ypaBHeHuii. Teopema Buera. Iloxbop MOMOIIBIO PEe0OPa30BAHMIA;
KOpHEH ¢ WCIOJb30BaHUEM TEOPEMBbI | ® HaOIIOAATh U AHAIU3UPOBATH CBSI3b MEXK/y KOPHIMH U
Buera.  KBagpatHele  ypaBHEHMS € Kod(dpuIIeHTaMu KBaJIpaTHOTO YPaBHEHUS;
IIapaMeTPOM. e (opmynupoBaTh TEOpeMy BHUETa, a TaKKe OOpPaTHYIO
Pemenune JIpOOHO-pallMOHATBHBIX TEOpEMY, NPUMEHSTh O3TU TEOPEMBI [JIsI PEIICHUS
ypaBHeHU. PemieHne 3amad ¢ mOMONIIBIO 3aj1ad4;
palMOHAIBHBIX YPaBHEHUN Ha JIBH)KCHHE, | ® pemarb  TEKCTOBBIE — 3a/ladyd  alreOpanyecKum
COBMECTHYIO paOOTy U NOKYTKHU. CHOCOOOM: MEPEXOAUTH OT CIOBECHOM (POPMYITHPOBKU
yCIIOBUS 3a/laud K anredpandeckol MOAeId MyTEM
COCTAaBJICHUS YPABHCHMUS,
® pelaTh COCTABICHHOE YPABHEHMUE;
® HHTEPNPETUPOBATH PE3YJILTAT;
® 3HAKOMHTHCS C HICTOPUEH PAa3BUTHS alTeOpHI.
YpaBHeHus YuciioBblE HEPABEHCTBA M WX CBOWCTBA. | ® (GOPMYJIMPOBATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB
HEpPABEHCTBA. OObenuHEHNE M TePeceYeHHe YHUCIIOBBIX WUTIOCTPUPOBATh HMX Ha KOOPAWMHATHOW MPSIMOU
Hepagsencrtra. (18 4.) MHOXECTB.  YHCIOBBIE  NIPOMEKYTKH. JIOKa3bIBATh alireOpanydecKy;
OObenMHEHNE W TIEPECCUYCHHE YKCIIOBHIX | ® JT0Ka3bIBaTh HEPABCHCTBA HAa OCHOBE ONpEICICHUS
IIPOMEXYTKOB. HEPABEHCTBO C OJHOMN YHCJIOBOT'O HEPABEHCTBA,
IepeMeHHON. JIuHelHble HEpaBeHCTBA C | ® MPUMEHSTH CBOWCTBA HEPABEHCTB B XOJAE PEIICHUS

OJIHOM MEPEMEHHON U UX PELICHHUE.

3aa4, B TOM 4HCJIC IJI1 OLCHKH 3HAUYCHUMS BbIPAKCHU A,
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Cucrembl TMHEUHBIX HEPABEHCTB C OJIHOU
NepEMEHHON U UX penieHue. Mzobpaxenue
pellieHusl JIMHEHHOrO HEpPaBEHCTBA W HX
CHUCTEM Ha YHUCJIIOBOU MPSIMOM.

OOBSCHATH, YTO SIBJISETCA PEUIEHHMEM HEPAaBEHCTBA C
OJHOM NEPEMEHHOW M  4YTO 3HAYUT  PEIINTEH
HEPABEHCTBO;

peniaTh JIMHEHHbBIE HEPABEHCTBA C OJHOW IEPEMEHHOM|
n300pakaTb pELIEHUE HEPABEHCTBA HAa YHCIIOBOM
IPSAMOM;
IIPUMEHSITh
HEPABEHCTB;
penaTh CUCTEMbI JIMHEHMHBIX HEPaBEHCTB, M300paxkaTy
pEILIEHNE CUCTEMBI HEPABEHCTB HA YMCIOBOW MPSAMOW;
pelaTh IBOMHBIE HEPABEHCTBA.

OpU pEHIEHUH HEPAaBEHCTB CBOWCTBY

Uucna u Bbluucnenus| [Ipubnux€HHoe  3HaAYEHUE  BEJIMYUHBI, OOBSICHATh TIOHSATUSA NPUOJIMKEHHOE 3HAUYCHHE U €rg

[Tpubnmxénnoe TOYHOCTh  mOpubmmwkenus. OxpyrieHue TOYHOCTb;

3HaueHUe BenWuuHbL. (2| yucen. [lpukuaka W OIEHKa pe3yIbTaTOB UCIIOJIB30BaTh Pa3Hbie (POPMBI 3aMUCH MPUOJIMKEHHBIX]

9.) BBIUMCIICHUM. [TorpemHocTs 3HAYCHU;

IPUOINKEHUS. AHAIM3UPOBATh M JE€JIaTb BBIBOJABI O TOYHOCTH

IpUOSIMKEHUST JEHCTBUTEILHOTO YKCIa MPU PEIICHU!
3aj1ad;
BBIYUCIISITH a0COJTIOTHYO u OTHOCHUTEIIbHYIO
MOTPEIIHOCTU MTPUOIMKEHUS;
OKpYIJISITh ~ JIEMCTBUTEIBHBIE  YMCJA,  BBIMOJHSTH
MPUKUIKY PE3YJbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUMN
YHUCJIOBBIX BBIPAKEHUU.

Uucna wu BbluucieHusal CteneHb ¢ HEdbIM  [OKa3aTEJIEM. dbopMyIMpOBaTh OMpEACICHHE CTENeHH C  IIEJIbIM

CreneHn C ueneiM CrangapTHas 3anuchk 4ucia. Pa3mepsl MMOKAa3aTeJIEM;

MOKa3aTeJIEM. 00BEKTOB  OKpykaromiero mupa  (OT HaXOJWTh 3HAYCHUS BHIPAKECHUMN, COJICPIKAIIMNX CTETIEHb

(10 u.) AJIEMEHTAPHBIX YaCTUI] JO KOCMHUYECKUX C LEJIBIM OTPULIATEIBHBIM ITOKA3aTEeIIEM;

00BEKTOB), JJUTEIBHOCTH IMPOIECCOB B
okpyxatomeM mupe. CBOWCTBa CTETICHH C

NPEACTaBIATh 3alMCh OOJBIIMX U MaJIbIX YUCET B
CTaHIapTHOM BHJIE;
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I ECJIBIM ITOKA3aTCIICEM.

CpaBHUBAaTh 4YHCIAa W BEIUYHHBI,
ucrojab3oBaHueM crerneHu 10;
WCIIOJIB30BaTh 3alKMCh YUCET B CTaHAAPTHOM BHJC IS
BBIDOKCHHUS  pa3MepoB  OOBEKTOB, JUIUTEIHHOCTH
IIPOIIECCOB B OKPYIKAIOIIIEM MHPE;

(bopMyIMpOBaTh, 3aITMCHIBATH B CHMBOJIMYECKOMN (hopMe
U WUTIOCTPUPOBATh MPUMEPAMHU CBOWCTBA CTETCHH
IEJTBIM TTOKA3aTelIeM;

IPUMEHSTh CBOWCTBA CTETNEHHW IS MPeoOpa3oBaHUS
BBEIDOKCHUM,  COJEP)KAIMUX  CTENEHW C  IICNIBIM
TIOKa3aTeieM;

BBITIOJTHATh JICMCTBUS C 4YHCJIaMH, 3aIllMCaHHBIMH B
CTaHAApTHOM Buje (YMHOXEHUE, JIEJICHUE, BO3BEICHUE
B CTCTICHB).

3allMCAHHBIC (

OyHKIUH.
ITOHATHS.

OCHOBHbBIE
YucioBble

¢byskmy. (7 4.)

[lonsitue Qynkauu. OOnacTh
ONpeNeNeHrus] U MHOXKECTBO 3HAYEHUU
dbynkiuu. CrnocoOwl 3agaHus (QyHKIUH.
I'padux pyHkum. CaoiicTBa
(GyHKUMU, UX OTOOpakeHHEe Ha rpaduke.
UreHne W TOCTPOEHHUE rpauKoB
¢ynkuuid. [Ipumepsl rpadukoB QpyHKIMA,

OTPaXAMOIIUX  peajbHBbIE  IPOIECCHI.
(YHKIIMKM, OINMUCHIBAIOIIME TMPSMYID |
oOpaTHy1O IPOIOPIIMOHATBHBIC

3aBHCHMOCTH, X IpaduKy. GyHKIHIY=X",

y:XS, y= X, y=k/x, y=|x|.

OnepupoBaTh  MNOHATHSAMHU:  (QYHKIMS,  OOJACTH
onpeneyieHus: PyHKIMUU, 007IaCTh 3HAYEHUNU (YHKIIMH|
3HAYE€HHUE apTyYMEHTAa, 3HaueHue QyHKLNH;

BBIYMCIIATH 3HaUeHUs1 (PYHKLMMA, 3a1aHHBIX POpMYyIIaMH
(mpu HEOOXOIMMOCTH UCTIOIB30BATh KAJBKYJISTOP);
COCTAaBJISITh TAOIMIIBI 3HAYEHU N PYHKIUY;

CTPOUTH MO TOYKAM Ipauku GyHKIUHN (OrpaHUYEHHO);

OMHCHIBATh CBOWCTBA (PYHKIIMM HA OCHOBE €&
rpauUecKoro NpeCTaBICHUS;
OTNUCBHIBATh  CBOMCTBA  AJIEMEHTAPHBIX  (PYHKIIUIA]

y=kx+b, y=x°, y=x°, y= x, y=k/x, y=|x|;

HaXOJUTh C TMOMOIIBIO Tpaduka (PyHKIMU 3HAYEHUE
OJIHOM M3 paccMaTpUBAEMBbIX BEJIMYUH [0 3HAYEHUIO
Opyroi (mpuOIU3UTENHHO);
B HECJIOXHBIX  CIy4asx

BBIpaXaTth  (Hopmyson
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3aBUCUMOCTH MEXK]Ty BEIIMYNHAMU;

pacro3HaBaTh BHUIbI U3Y9aeMbIX byHKIHHA
COIIOCTABIIATE CXEMaTHYECKHU [IOJIOKEHUE HA
KOOPJIMHATHOM TUIOCKOCTH TpadukoB (yHKIHMA BUA:
y=kx+b, y=x*, y=x’, y= x, y=k/x, y=|x| d
COOTBETCTBYIOIIEH (POpMYIION;

UCIIOJIB30BaTh (PYHKITMOHAIBHYIO TEPMHHOJOTHIO W
CUMBOJIUKY;

UCCJICIOBATh IPUMEPBI  TpaHKOB, OTpaXKaroUIUX
pealbHbIe TIPOIIECCHI U SIBJICHUS,

NPUBOJIUTHL TPUMEPHl TMPOLECCOB U  SBICHUH (¢
3aJaHHBIMH CBOMCTBAMU;

3HAKOMHTBCS C TIOHATHEM HEIPEPHIBHOW (YHKIUH]
paccMaTpUBaTh MPUMEPHI KYCOUHO 3aJIaHHBIX YHKITHH;

[ToBTOpEHUE
o6o6renue. (5 4.)

[ToBTOpEeHHE OCHOBHBIX TIOHATHH U
METO0B KypcoB 7/, 8 m 9 Kiaccos,
0000111eH1E 3HAHUIA.

BBIOMpATh, TPUMEHSITh, OLICHUBATH CIIOCOOBI CPAaBHEHHUS
YyuCel, BBIYUCICHUH, NpeoOpa3oBaHUl BHIPAKECHMUIA,
pElIeHUs] YpaBHEHUM;

OCYIIECTBJISITh CAMOKOHTPOJIb BBIMOJIHSIEMBIX JI€MCTBUM
151 CaMONPOBEPKY pe3yJibTaTa BBIYUCIICHU]
npeoOpa3oBaHUid, MOCTPOCHUH;

pemarbs 3aJa4d U3 PEeaNlbHOM JKU3HH, MPUMEHSTH
MaTeMaTUYeCKHEe 3HaHUsA ISl pElleHus 3a1ady  uj
JIPYTUX MPEAMETOB;

pemarh TEKCTOBBIE 3ajaud, CpaBHUBATh, BBHIOWpPATH
CIOCcOObI pelIeCHUs 3a1a4H.

10

KJIaccC

(2 yaca B Hemedr0, Bcero 68 yacos)
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Ha3Banue pa3aesa
(TeMbl)
Kypca (41 cJI0 YaCOB)

OcHoBHOE coiep:KaHNe

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4AIOIIUXCH

[ToBTopenue. (3 4.)

Pemrenue ypaBHEeHUM 1 HEPABEHCTB.
[IpeoOpazoBaHue BhIpaXKCHUH,
COJIEPIKAILNX CTEIEHb C IEITBIM
MOKa3aTEJIEM.

AKTYAJIM3UPOBATh UMCHOIIUCC 3HAHNUA U YMCHUA,
BBIITOJIHATD TPCHUPOBOYHLBIC 3aJ4aHusd,
KOPPCKTHUPOBATHL CBOU 3HAHHA U YMCHMU,

OTBCYATb HAa HUTOI'OBLIC BOIIPOCHI U OLICHHBATH CBOH
JOCTHIKCHMSI.

Anrebpandeckue
BBIPKECHMUS.

KBagpatHblii TpEXUIIEH.

(3u.)

KBanparnsiit TpéxuieH. Pa3noxeHue
KBaJPaTHOI'O TPEXWIECHA HA MHOKUTEU.

® pacCIIO3HaBaTh KBaIIpaTHBIﬁ TpéX‘IJIeH, HaXOJHUTh KOPHH

KBaJIPaTHOIO TPEXWIEHA, YCTAHABIMBATh BO3MOYKHOCTH
€ro pa3jaoXEHHsI HAa MHOKUTENH;
pPACKJIabIBaTh HA MHOKHUTEIIN KBAJIPATHBIN TPEXUIEH C
HEOTPHULIATEIBbHBIM TUCKPUMUHAHTOM;
IIPUMEHSATH PA3JI0KEHUE KBAIAPATHOIO TPEXUJICHA IS
npeoOpa3oBaHusl pallMOHATbHBIX BHIPAXKEHU.

DOyHKIWY.
KBanparuunas
¢byukuus (8 4.)

KBagpatuunas  ¢yHkuus, e€ rpaduk
u cBoiicTBa. [lapabona, KOOpAUHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUH
napa6osbl. CtenenHbie GyHKINH C
HaTypaJbHBIMU MMOKa3aTeIIMu 2 U 3, UX
rpaduku u cBoicTia. I'paduueckoe
pelIeHne ypaBHEHU.

pacno3HaBaTh KBaJIpaTUIHYIO (QYHKIHIO 110 (hopMmyIie;
UCCJIEIOBATh U OIMUCHIBATh CBOMCTBA (DYHKIMH y=axi
npu a >0 u npu a < 0 m PyHkMit y=ax2+n u y=a(x
m)2;
CTPOUTh M H300paxkaTh CXEMaTUYECKU TpauKy
KBaJIpaTUYHBIX (QYHKUHMH, 3alaHHBIX (HOpMyIaMHu BUAJ
y=ax2, y=ax’+n, y=a(x-m)°, y=a(x-m)’+n ¢ moMoIpiq
11a0JI0HOB 1MapadoJIbI;

BBIBIATH M 0000maTh OCOOEHHOCTH
KBaJpaTUIHOU (QyHKIHMHU Y = ax2 + bX + C;
OTIpeAEIATh KOOPIAWHATHI BEPIIMHBI Mapadosbl, OCh €6
CUMMETpPHH, HAMPaBIICHHUE BETBE;

CTpOUTh Tpaduk PyHKINH, 3a1aHHON (OopMyJION BUIA Y
=ax2 + bx +c;

rpadukdg
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OPUBOJUTH NPUMEPHI KBAAPATUUYHBIX 3aBUCUMOCTEN U3
peasbHOM JKU3HU, (PUBUKH, TEOMETPHH;
pacrno3HaBaTh QyHKIHIO Y=aX';
OOBSACHATH  PACIIONOKEHHE
IUIOCKOCTH Irpaduka;
UCIIOJIb30BaTh
IPEICTABIICHUS
YPAaBHEHMU;
AHAJIM3UPOBaTh M NPHUMEHSATH CBOMCTBAa M3YYEHHBIX
(GyHKUMN JUIs1 KX TOCTPOEHUSL.

Ha  KOOpPJMHATHOU
GbyHKIIMOHATBHO-TPahUIECKUE

At pCHICHHUA W HCCICO0BAaHHA

YpaBHeHUs 151
HEPABEHCTBA.
YpaBHEHHsT C OJHOU
nepeMeHHoi. (8 4.)

JIunenHoe YpaBHEHHUE. Pemenue
YPaBHEHUH, CBOJALIMXCS K JIMHEHHBIM.
KBangpaTtHoe YpaBHEHHUE. Pemenne
YPAaBHEHHM, CBOISIIMXCS K KBAaJPATHBIM.
bukBaaparasie  ypaBHeHusa. [Ipumepsr
pelIeHnsT  YpaBHEHUW  TPETbEH 51
YEeTBEPTOM CTEIEHEW PAa3JIOKEHUEM Ha
MHOXHUTENU. Pemienue
IpOOHOpALMOHATBHBIX ypaBHEHUH.
Pemenne TEKCTOBBIX 3a7a4
anreOpanyeckuM METOIOM.

ONPEIENATh CTENEHb LEJI0r0 YPABHEHUS;
pacno3HaBaTh LEJbIe U IPOOHBIE YPAaBHEHUS;

pemiaTh  JMHEHHBIE W KBaApAaTHBIE  YpaBHEHUS
YpaBHEHUS, CBOJAIIMECS K HHM, HIPOCTEHIINg
JIpOOHOpALIMOHAIBHBIE YPABHEHMUS,;
peniaTh ypaBHEHHUs TPETbEH M UYETBEPTOM CTENEHH ¢
NOMOILBIO PA3JIOKEHUST HA MHOXHUTEIU WU BBEICHUS
BCIIOMOTATENIbHBIX ~ MEPEMEHHBIX (METOJ| 3aMEHbI
NEPEMEHHOM), B YaCTHOCTH pellaTh OWKBAIPATHHIE
ypaBHEHMUS;
pemars ApoOHO-pallMOHANIbHBIE YPABHEHMSI, CBOISI X K
LEIbIM yPaBHEHUSM C IOCIEAYIOIIEH IPOBEPKON
KOPHEM;
HaXOJUTh 00JIaCTh JOIMYCTUMBIX 3HAUEHUU TEPEMEHHOM
B JpOOHO-pallMOHAIIBHOM YpaBHEHUH, COTJIACOBBIBATEH
KOpHHU ypaBHeHus ¢ O/13;
npeajaraTb BO3MOKHBIE CIIOCOOBI PelIeHUsI TEKCTOBBIX
3aj1a4, 0OCYXXJaTh MX W pelaTh TEKCTOBbIE 3aJauy
pa3HBIMH CIIOCOOAMU;

66



® 3HAKOMUTHCI C PICTOpI/IefI Ppa3sBUTHA MATCMATHUKH.

YpaBHeHUs

HEPaBCHCTRA.
KBangpaTtHbie
HepaBeHcTBa. (6 4.)

KBanparHbie HepaBeHCTBA U UX PEILICHUE.
Pemenne HEPABEHCTB METOJIOM
WHTEPBAJIOB.

® YNTaTh,

3aMUChIBATh, IOHUMATh, HHTEPHPETHUPOBATH
HEPABEHCTBA; UCIO0JIb30BaTh CUMBOJIUKY 1
TEPMUHOJIOTHIO;
BBITIOJIHATD npeoOpa3zoBaHus
UCIIOJIb30BaTh  JUIsl  TpeoOpa3oBaHUs
YHUCJIOBBIX HEPABEHCTB;
pacno3HaBaTh JMHEHHBIEC U KBaJAPAaTHHIE HEPABEHCTBA,
pemiath  KBaJgpaTHbIE  HEPABEHCTBA,  HMCHOJb3YS
rpadguyecKue npeiCTaBICHUS,
penaTh KBaJipaTHbIE HEPABEHCTBA U HEPaBEHCTBA 0oJieq
BBICOKOW CTETIEHU METOJ0M HUHTEPBAJIOB;
pemarb  CUCTEMbl  HEPaBEHCTB,
KBa/IpaTHOE HEPABEHCTBO;
OCBaMBaTh U MPUMEHATh HEPABEHCTBA MPU PEIICHUU
Pa3IMYHBIX 3azay, B TOM qyucIe
PAKTUKOOPHUEHTHPOBAHHBIX.

HEPABCHCTB,|
CBOWCTBA

BKIIIOYarOIIHX

YpaBHeHus

HEpPABEHCTBA.

CucreMsbl

(6 4.)

YPaBHEHUH.

H

YpaBHEHHE C IBYMS IEPEMEHHBIMU U €TO
rpaguk. Cucrema JByX  JUHEHHBIX
YPaBHEHUW C ABYMsI IIEPEMEHHBIMU U €€
pemwenue.  Pemenune  cucrem  aByX
YPaBHEHUM, OJTHO U3 KOTOPBIX JUHEUHOE, a
npyroe — BTOpou cteneHu. ['paduueckas
WHTEPIPETALNS CHUCTEMBl YPaBHEHUU C

TBYMS IEPEMEHHBIMH. Pemenue
TEKCTOBBIX 3a71a4 anrebpanyeckum
CIIoco00OM.

OCBamMBaTh W TMPUMEHATH MPUEMBI PEIICHUS CUCTEMB
JIBYX JIMHEWHBIX YPaBHEHHUH C IBYMs MEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJTHO YPABHEHHE
HE SIBJISICTCS JTMHEHHBIM;

UCIOJIb30BaTh (hyHKIIMOHATBHOTpaduIeCKre

MPEACTABICHUS Uil PEIIEHUWs U HCCIIEIOBaHUs
YPaBHEHUN U CUCTEM;
AHAIM3UPOBATh  TEKCThl  3aJad,  pemarb  HUX

anreObpanyeckuM CrocoOOM: MEPEXOIUTh OT CJIOBECHOM
(bOpMYIMPOBKH YCIIOBUS 3aJladydl K ajre0pandecKoi
MOJENI ITyTEM COCTABJICHUS CHUCTEMbl YpPaBHCHMIA]
perniaTh COCTaBJICHHYIO CHCTEMY YpPaBHCHHIA,
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UHTEPIPETUPOBATDH PE3YIbTAT;
® 3HAKOMUTBHCA C UCTOpUEH pa3BUTHUSI MATEMaTUKU

VYpaBuenus u | I'paduueckast nHTepripeTalvsi HEPABCHCTB | ® WMETh  NpPEJACTaBICHHE 00  HM300paKEeHWH  HA
HEpaBEHCTBA. U CHCTEeM  HEpPaBEHCTB C  JByMsA KOOPJIMHATHON  TUIOCKOCTA  MHOXECTBA  PEIICHHM
HepaBeHncTBa ¢ 1ByMs | MEpEeMEHHBIMU. HEPABEHCTBA C JIBYMS IEPEMEHHBIMH C ITOMOIIBIO
NIepeMEeHHBIMHU (2 4.) IPUMEPOB HA TOTOBBIX PUCYHKAaX.
YuciioBbie [TonsiTHE YUCITOBOM MOCIEAOBATEIILHOCTH. | ® OCBaWBaTh U NMPUMEHATH HWHJICKCHBIC O00O3HAYCHWSI,
MOCJIE0BATEIHOCTH. 3ajaHue  TMOCIEA0BATEIbHOCTH CTPOUTH PEUEBbIC BBICKA3BIBAHUS C HCIIOJIH30BAHUEM
(20 u.) pPEKyppEHTHOM hopMyonu TEPMUHOJIOTHH, CBSI3aHHOMU c MOHATHEM
dbopmyioit nrouneHa. Apudmetudeckas u MOCIIEIOBATEILHOCTH;
reOMETpUYEeCKass Mporpeccuu. (Gopmynsl | ® aHaTU3HPOBATH dbopmymy nro YJIeHA
nro qIeHa apupMeTHICCKON U MOCJIEIOBATEIHLHOCTU WM PEKYPPEHTHYIO (popMyIy U
TCOMETPUUYECKON  TMPOTPECCUi, CYMMBI BBIYKCIIATh WICHBI MOCIEI0BATEIIBHOCTEN, 3aJaHHBIX
nepBbIx N wieHoB. M300pakeHne 4IeHOB 3TUMU (HOpMyJIamu;
apu(pMETUYECKO M  TE€OMETPUYECKOW | ® yCTaHaBIMBAaTh 3aKOHOMEPHOCTh B  TOCTPOCHHUHU
MPOTPECCHi TOUKAaMH Ha KOOPAHMHATHON MOCJICTIOBATEIPHOCTH, €CJIM  BBIITUCAHBI  IIEPBHIC
ILIOCKOCTH. JIMHENHBIN 51 HECKOJIBKO €€ YJICHOB;
AKCIIOHEHIIUANBHBIN  pocT.  CrokHbie | ® pacmo3HaBaTh apUPMETHYECKYIO U TEOMETPUUICCKYIO
MIPOLICHTHI. MIPOTPECCHU MPHU Pa3HBIX CIIOCO0AX 3aaHus;

® peulaTh 33/1a4M C UCHOJIb30BaHUEM (POPMYII Nro YieHa
apu(pMETUYECKOH M TE€OMETPUYECKON Mporpeccuii,
CYMMBI IEPBBIX N YJIEHOB;

® 1300paXkaTh YWICHBbI OCIEI0BATEILHOCTH TOYKAMHU Ha
KOOPJIMHATHOM MJIOCKOCTH (OTPaHUYEHHO);

® paccMarpuBaTb IPUMEPHI NPOLECCOB U SBICHUU U3
peanbHON KU3HH, WUIIOCTPUPYIOLIME U3MEHEHUE B
apu(pMETUYECKON MpPOrpeccurd, B TE€OMETPUYECKOM
IPOTPECCHUH;

® pemaTh  3a7a4d, CBA3AaHHBIE C  YHCIOBBIMHU
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NOCJEA0BATENBHOCTMHA, B TOM 4YHUCJIE 3aJaud U3
peabHOM )KU3HU,

pelaTh 3a/1a4d Ha CJIOKHBIE IIPOLIEHTHI, B TOM YHCIIE
3a/layd U3 peajbHOM MpakTUKH (C MCIOJIb30BAHUEM

KaJIBKYJISITOPA);
3HaKOMUTHCS C HCTOPUEH Pa3BUTHS MATEMATHKH.
[ToBTOpeHue, Yucna v BeIYUCIEHMS (3aMTUCh, CPABHEHUE, OTIepUpPOBATH MOHATUSMHU: MHOECTBO,
o0o01ieHue, JCUCTBUSL C JNEHCTBUTEIBHBIMH YHCIAMHU, IIOJIMHOKECTBO, OTI€paIy HaJl MHO)KECTBAMH;
crCcTeMaTU3alus YHCIIOBas npsMasi; HPOIICHTHI, UCTONB30BaTh  rpaduueckoe  MpeAcTaBICHUE
3HaHui. (12 4.) OTHOIICHHSA, TMPONOPIHU; OKpPYTJICHHUE, MHOXECTB JJI1 OIMHUCAHUS PEaJbHBIX MPOIECCOB U
npuOIIMKEHHE, OLICHKA; pelieHue SIBJICHW, TIPU PEIICHUU 3aJad U3 APYTUX y4eOHBIX
TEeKCTOBBIX  3aJa4  apu(PMETUUECKUM PEIMETOB;
CIIOCOO0M). aKTyaJlu3UpoOBaTh TEPMHUHOJOTHIO W  OCHOBHBIE

JNEUCTBUS, CBSI3aHHBICE C YHUCIAMHU: HaTypaJibHOE
YHCJIO, MPOCTOE M COCTABHOE 4YMCIA, JCIUMOCTh
HaTypaJbHBIX YHCEJ, MPU3HAKU JIEJIUMOCTH, IIEJI0€
YUCJI0, MOJIYJIb YHCJIa, OOBIKHOBEHHAsI U JEeCATHUYHAS
npoOu, CTaHIAPTHBIA BUJl YHCla, apuPMETHUECKUil
KBaJpAaTHBIN KOPEHB;
BBITIOJTHATH JEUCTBUS, CPABHUBAThH U YIOPSI0YUBATH
Yyyclla, NPEACTaBIATh YHMCIa Ha KOOPJAWHATHOM
IIPSIMOM, OKPYTJISITh YUCIIA,

BBIMOJIHATh MPUKUAKY U OIEHKY pe3yjbTaTa
BBIYMCIICHMI;
pemiatb  TEKCTOBbIE  3a/laud  apu(PMETHYECKUM
CIIocodomMm;
pemiatb  MpakTUYECKUE  3a7adyd,  CoJepiKaiiue
MPOILICHTHI, JIOJIH, 4acTH, BBIpAKAIOIIINE
3aBUCUMOCTH: CKOPOCTh—BPEMS—PaCCTOSIHUE, IICHA
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—KOJIMYECTBO — CTOMMOCTb, O0BEM pPabOTBI —
BpEMs — MIPOU3BOUTEIBHOCTD TPY/Ia;

pa3buparh  pealbHble  JKU3HEHHBIE  CUTYallWH,
(opMyIHMpOBATH UX HA A3BIKE MATEMATUKU, HAXOAUTH
pelleHre, NpPUMEHss MaTeMaTUYeCKUd —ammapar,
MHTEPIPETUPOBATH PE3YJIbTAT.

Anrebpanueckue BBIPKEHUS
(mpeoOpazoBaHue anreObpanyecKux
BBIPAKCHHIA, JOMTyCTUMBIC 3HAUCHUS ).

ONEepUpOBaTh MOHATUSIMHU: CTENEHb C  LEJbIM
nokasaresueM, apupMeTHYeCKuil KBaApaTHbINA KOPEHBb,
MHOTOWJIEH, anredpanueckas 1poOb, TOXKIECTBO;
BBITIOJIHATh ~ OCHOBHBIE  JEUCTBUS:  BBINOJHATH
pacuétel mo QopmyiaM, MPeoOpPa3OBLIBATH IIEIbIE,
JTpOOHOpAIlMOHANIbHBIE BBIPAKEHUS W BBIPAKEHUS C
KOPHSIMH, PEaju30BbIBaTh PA3JI0KEHUE MHOTOYJICHa
Ha MHOXMWTEJIM, B TOM YHUCJIE C HCMHOJb30BAHUEM
dbopmysl pa3HOCTH KBaJAPATOB M KBajpara CyMMbl U
Pa3HOCTH;

HaXOJHUTh JOMYCTHUMBbIE 3HAUEHUSI MEPEMEHHBIX IJIA
JPOOHOPAIMOHATBHBIX BBIPAKEHUN, KOPHEH.

YpaBHEHUSI, HEPABEHCTBA M HX CUCTEMBI
(MeTonbl pellleHus, peleHue 3aaad Mpu

OIICpUPOBATH ITIOHATUAMMU. YpaBHCHUC,
YpaBHCHUA, CTCIICHb YpaBHCHUA,

KOpEHb
JIMHEWUHOE

MOMOIIM  ypaBHEHUH U CUCTEM HEPABEHCTBO, KBAJApPAaTHOE HEPABEHCTBO, CHCTEMa
YpaBHCHHIA) ypaBHEHUH, CHCTEMa HEPABEHCTB, pPAaBHOCHIIBLHBIE
npeoOpa3oBaHus;
aKTyaJM3upoBaTh OCHOBHBIC METOJbI  PEIICHUS
ypaBHEHUH, HEPABCHCTB M UX CUCTEM;
pemiath  TEKCTOBBIC  3aJa4yd  ajreOpamdecKum
CII0COOOM.
OyHKIMH (mocTpoeHue, CBOICTBa ONepUpPOBaTh  TMOHATHAMH:  (YHKIUSA, Tpadux
W3YYCHHBIX  (QyHKIOMIA;  Tpadudeckoe byHKIUH, HYJTH byHKIUH, IPOMEXKYTKH
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pelieHre ypaBHEHUN U UX CUCTEM).

3HAKOMIOCTOSIHCTBA,  MPOMEXYTKH  BO3pacTaHUs,
yObIBaHUSI, HAWOOJIbIIICE W HAaWMEHBIICC 3HAUYCHUS
byHKIMY;

aHAJIM3WPOBATh, CPAaBHUBATH, OMHCHIBATH CBOMCTBA
GyHKIUH, CTPOUTH UX IpadUKH;

OTIepUpPOBATH MOHSTUSIMHU: npsmMast
IPONOPIMOHAIBHOCT, oOpaTHas
IPOMOPIUOHATIEHOCTb, JUHEHHAS byHKIHS,

KBajJpaTudHas QyHKIMs, Tapadora, TUnepooia;
WCIIOJIB30BaTh TpaduKH ISl OMPEICICHUS CBOWCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, IS peUIeHHs 3a7ad U3
JIPYTUX y4eOHBIX MTPEAMETOB U PEAIbHON KU3HU;
MOJICIUPOBaTh C TMOMOIIBIO TpadUKOB peabHbIC
IIPOLIECCHI U SIBJICHMUS;

BBIpaXKaTh  (opmMylaMH  3aBUCUMOCTH  MEXIY
BEJTMYMHAMM.
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IIPUMEPHAS PABOYAsA ITPOTPAMMA 110 YYEBHOMY KYPCY
«'EOMETPUS»

Coaep:xanue yueoOHoro kypca «I'eomerpusp»

[ kJyace

HavansHble noHsATHsA reomeTpun. Touka, mpsMasi, OTPE30K, Jdyd. YToiI. Buasl yrios.
BeprtukanbHple M cMeXHbIE  yribl.  buccektpuca  yruma.  [lapamnenbHocTs M
NEPIEHAUKYIIIPHOCTD HPSMBIX.

OCHOBHBIE ITOCTPOEHUS C ITOMOIIBIO LUPKYJISL U JIMHEWKHU. TpeyroiapHuK. BeicoTa,
MeanaHa, OMCcCeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN U PpaBHOCTOPOHHUI TpeyronbHUKHN. HepaBeHCTBO TpEeyroibHUKA.

CBoiicTBa ¥ TNpHU3HAKH PABHOOEAPEHHOro TpeyrojbHuka. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOMCTBA M NPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMma yIJIOB TpPEYroJIbHUKA.
BHeninue yrisl TpeyroJibHHKA.

[IpsamoyrosbHblii  TpeyrosbHUK.  CBOWCTBO ~ MEIHMAaHBI  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, NPOBEAEHHOW K rumnoreHys3e. lIpu3Hakm paBeHCTBa NPAMOYTOJIBHBIX
TpeyronbHUKOB. [IPAMOYToIbHEIH TpeyromsHuK ¢ yriaom 30°,

HepaBencTtBa B reoMerpuu: HEpaBEHCTBO TPEYIOJBbHMKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa 0 OOJIbILIEM yTJie U O0bIIEH CTOPOHE TPEYTrOJIbHUKA.

OKpy>KHOCTB U KpYT, XOp/ia U TUaMETP, UX CBOKCTBA.

8 KJ1ace

[lepnenaAMKYIISIp U HAKJIIOHHAS.

['eomeTpudeckoe MecTO TOUEK. buccekTpuca yriia u CepeuHHBIN MTEPIICHIUKYIISP K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

JlomaHass, MHOTOyTrOIbHUK. YeTbIpéXyronsHukH. 1lapamienorpamMmm, ero npusHaku u
cBoiicTBa. YacTHble ciayyaum MHapajjIesiorpaMMoOB (IIPSIMOYTOJIBHMK, pOMO, KBaapar), UX
NMpU3HAaKU M cBoMcTBa. Tpameuwus, paBHOOOKas Tpameuus, €€ CBOWCTBA W NPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoeHust meauansl. LleHTpanbHass CHMMETPUSL.

Teopema ®aneca um TeopemMa O MPONOPUMOHAIBHBIX OTpe3kax. LleHTp Macc
TPEYTOJIbHUKA.

CpoiictBa mmomajeii reomerpuueckux Guryp. DopMynbl a8 TUIOHIAAH
TpeyrojbHHUKa, napajuiesorpaMma, pomoOa u tpanenuu. OTHOIICHHE MJIOMAAeH MOJ0OHBIX
Quryp.

Brruncienue miomasei TpeyroJbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYaToN Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mnpu  pemeHun
MIPAKTUYECKUX 3a/1a4.

[TpeobpazoBanue nogodus. [logqoOue COOTBETCTBEHHBIX JIEMEHTOB.

[Tonobue TpeyroibHUKOB, Kod3pduinueHT noxodus. I[lpuzHaku  nogo0Us
TpeyroibHUKOB CpelHss JIMHUS TpeyrojbHuka. lIpuMmenenune momoOust mpu pelieHuu
MIPAKTUYECKUX 3a/1a4.



9 kiace

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yria NpsIMOYTOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOKAeCTBO. Tprronomerprueckue Gyukuun yrios 830°,45° n60°.

B3auMHoOe pacnonoxxkeHue OKpykHOCTM U mnpsiMou. KacarenbHass u cekymas K
OKpYXHOCTH. OKpYy»XHOCTb, BIIMCAaHHAas B yroJj. BrnucaHHas M omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

BrnucanHble W LEHTpalbHBIE YIJIBI, YIOJl MEXAY KacaTeJIbHOW M XOPAOW. YTJIbI
MEXAY XOpAAaMU U CEKyLIMMU. BrimcanHble U ONMCaHHbIE YETHIPEXYTOJbHUKHU. B3anMHoe
pacnosoxeHue AByX okpyxHocTel. Kacanue okpyxHoctell. O01mue KacaTeabHble K JBYM
OKPYXXHOCTSIM.

Teopema 0 NpPOW3BENECHUH OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (Moaynb) BEKTOpa, COHANPABIIEHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpALlUN HAJI
BekTopamu. CpenHss JIuHUS Tpanenuu. PasnokeHue BEKTopa o ABYM HEKOJUITMHEAPHBIM
BekTopaMm. KoopanHarsl BEKTOpa.

JlekapTOBBI KOOpPAMHATHI HA ILIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPYXKXHOCTH B
KOOpJIMHATAaX, IIEpEeCCYCHUE OKPYKHOCTEH M TMpsMBIX. MeTox KOOpAuHAaT M €ro
IIPUMEHEHUE.

10 knacc

Cunyc, KocuHyc, Tanrenc yrios ot 0 1o 180°.0OcHoBHOE TpHrOHOMETpHUECKOE
TOXAECTBO. POPMYIIbI IPUBEIACHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Perienue
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

CxkansipHOE MPOU3BEAEHNE BEKTOPOB, TPUMEHEHUE JIJI1 HAXOKIEHHUS JUIUH U YTJIOB.

[IpaBunbHBIE MHOTOYTOJBHUKU. J{TMHA OKpY)KHOCTH. ['pagycHas u pannaHHas Mepa
yIJIa, BBIYMCIIEHNE JUIMH AYT OKpykHOcTel. [limomanes kpyra, CeKTopa, CErMEHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpuUU Quryp (3JieMeHTapHbIe
npeacrapienus). [lapannensHbiii nepenoc. [loBopor.

Ilnanupyemble mnpeaMeTHbIe Ppe3yJdbTAThl OCBOCHHSI Y4eOHOr0 Kypca
«I'eomerpus»
7 Kkaace
o Pacro3naBaTh M3yueHHBIE TeOMeTpUYeCKHe (UTYpBI, OMNPENeisITh HUX
B3aMMHOE PACIIOJI0XKEHUE, U300pakaTh TEOMETPUUECKUE (PUTYPHI; BBITIOIHATh YEPTEKHU IO
YCJIOBHIO 33J1a4U;

° U3MEPATH JIMHEHHBIC U YTJIOBBIC BEIIMYUHBI;
o pelIaTh 3aJ1a4y Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB;
° nenath TpyOyr OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B

peaqbHOM KU3HU, PA3MEPOB MPUPOJIHBIX 00BEKTOB; pa3inyaTh pa3Mepbl ATUX OOBEKTOB MO
MOPSAKY BEJTUYUHBI;

° CTPOUTH YEPTEKHU K TECOMETPUUECKUM 3a/1a4am;

° MOJb30BaThCA MNPU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
NPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PELICHUU 33]1a4;
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° MPOBOAUTH JIOTUYECKUE PACCYKACHUS C HMCIOJb30BAHUEM T€OMETPUUYECKUX
TEOpEM;

° M0JIb30BAThCSl TMPU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeEJIMaHbl, MPOBEIEHHON K THUIOTEHY3€ MPSAMOYTOJIBHOTO TPEYroJIbHUKA, B
pEIICHUN TeOMETPUUECKUX 3a/1a4;

° OIIpeNeNIATh NapauIeIbHOCTh IPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMU CEeKyIlIasi;

° pelaTh 3a1a4y Ha KJIET4aToi Oymare;

° IPOBOJIUTH BHIYMCICHUS M HAXOAUTh YUCIIOBbIEC U OYKBEHHbIE 3HAUEHUS YIJIOB

B F€OMETPUYECKHX 3aJladaX C HCIOJIb30BAHHEM CYMMBI YIJIOB TPEYrOJIbHUKOB, CBOMCTB
yI0B, 00pa30BaHHBIX MPU MEPECCUCHUH IBYX MapaJlIeIbHbIX IPSIMbBIX CEKYIICH;

° penaTh NpakTUYECKUE 3aa4H Ha HaX0KJECHUE YIJIOB;

° (GopMynupOBaTh ONpPENEICHHUS OKPY>KHOCTH M Kpyra, XOpIbl M AHAMeTpa
OKPYXHOCTH, II0Jb30BaTbCsl HMX CBOMCTBAMH; YMETh NIPHUMEHATH 3TH CBOWCTBA IpHU
pElIeHUH 3a/ay;

° MOJIb30BaThCS MPOCTEUIIMMHA F€OMETPUYECKHUMH HEPAaBEHCTBAMH, TTOHHMATh
UX MPAKTUYECKUN CMBICIT;

° IPOBOJUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOECHUS C MOMOILBIO LIUPKYJI U
JIMHEUKHU.

8 ki1ace

° Onpenenars napamiedbHOCTh NPSAMBIX C IIOMOIIbIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOM NPSIMOM 10 TOYEK APYTOM NMPSMOM;

° BJIA/IETh TOHATUEM I€OMETPUUECKOTO MECTA TOYEK;

° YMETb OIpPEAesATh OUCCEKTPUCY yIila U CEPEIUHHBIA MEPNEeHIUKYIAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUECK;

° pacno3HaBaThb OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
II0JIB30BAThCS X CBOMCTBAMU MPH PELIEHUH T€OMETPUUYECKUX 3a/1a4;

° OPUMEHSATH CBOKMCTBA TOYKH MEPECEUEHUS MEIMaH TPEYTroNbHUKA (LIEHTpa
Macc) B peIlICHUH 3a]1aY;

° BJIAJIETh MOHSATUEM CpPEAHEH JMHUM TPEYroJIbHUKA, MPUMEHATh €€ CBOMCTBO
MIPHU PELIEHUU T€OMETPUUECKUX 3aa4;

° MOJIB30BaThCd Teopemor aneca M TEOPEMOM O MPONOPUHUOHAIBHBIX
OTpE3Kax, IPUMEHATH UX JJIS PELICHUS PAKTHYECKUX 3a/1ay;

° NPUMEHSTh IPU3HAKU MOA00MS TPEYrOJbHUKOB B PEIICHUU T€OMETPUUECKUX
3azay;

° noJyib3oBaThcsi Teopemout Iludaropa s pemieHUss reoMeTpUYEeCKUX U
MIPaKTUYECKHX 3a]1a4;

° CTPOUTH  MAaTEMaTUYECKyl0  MOJENb B  NPAKTUYECKUX  3aJayax,
CaMOCTOSTENIbHO JIeNIaTh YePTEXK U HAXOJAUTh COOTBETCTBYIOIINE JITTUHBI,

° BBIYMCIIATH (Pa3aIU4YHBIMU CIIOCOOAMH) IJIOIAIb TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX GUTYP (MOIB3YSCh, IJI€ HEOOXOIUMO, KATbKYJISITOPOM);

° BJIa/IETh NOHATUAMHU MPeoOpa3z0BaHUs M10100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
oJ00HBIX UTYD;

° [I0JIb30BAThCSl CBOMCTBAMM MO00US POU3BOJIBHBIX (PUTYP, YMEThH BBIYUCIIATh
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JUTMHBI U HAXOJIUTh YTJIbI Y MOJOOHBIX (DUTYD;

° MIPUMEHSTh CBOMCTBA MOAO0OUS B MPAKTUYECKUX 3a/1a4ax;

° YMETh MPUBOJUTH MPUMEPHI MOJAOOHBIX (GUTYDP B OKPYKAIOIIEM MUPE;

° IPUMEHSTH MOJYyYEHHBIE YMEHHUS B IPAKTUYECKHUX 3a/1a4aX;

° MIPUMEHSTH MOJYYCHHbIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEeMaTUYECKUE

MOJACIN AJIA 3aJdad peaHLHOﬁ KU3HU W TPOBOIUTH COOTBCTCTBYIOIIMC BBIYHCIICHUA C
IMPUMCHCHHUCM HOI[O6I/I$I.

9 ki1ace
° Brnagets TOHATHSAMH CHHYCa, KOCHHYCa UM TaHI€HCAa OCTPOTO yrja
MPSMOYTOJIBHOTO TPEYTOJbHUKA; TIIOJh30BATHCS ATUMHU TOHATHSAMH JUISI  PEIICHHS
MPaKTUYECKHUX 33]1a4;

L] IIOJIB30BAThHCA OCHOBHBIM TPUTOHOMCTPHUUCCKUM TOXIACCTBOM JJIIA
HaXO0XACHHA COOTHOIIICHUM MCXKAY TPUTOHOMCTPHUYCCKHUMHA BCIINYMHAMU

o BIaACTh INTOHATHUCM KacaTeJbHON K OKPYKHOCTH, IIOJIb30BATLCA TGOpeMOﬁ 0
MCPICHINKYJIIPHOCTH KacaTeJIbHON U paaunyca, HpOBCI{éHHOFO K TOUYKC KaCaHUA,

L] IMOJIB30BATLCA TCOPEMAMU O IMMPOU3BCACHHNUN OTPC3KOB XOpJ, O IMMPOU3BCACHNN
OTPC3KOB CCKYIIIUX, O KBaAparTe K&C&TGHBHOﬁ;

® BJIaACTh IIOHATHUSAMHU BIIMCAHHOI'O MW LCHTPAJIIBHOI'O YIJId, HCIIOJb30BATbh

TEOpPEMbl O BIIMCAHHBIX YIJaX, YIVIaX MEXIY XopJaMu (CEeKyIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPAOW MPU PEUIEHUH F€OMETPUUYECKHX 3a/1ay;

o BJIAJICTh TOHSATHEM OMNUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HAXOIUTH €€ LIEHTD;
o MOJIb30BaThCsl (haKTaMHM O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA

[IEPECEKAOTCsl B OJTHOM TOYKE, U O TOM, UYTO CEPEAUHHBIE NEPIECHAUKYIISPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAIOTCS B OTHOW TOUKE;

° BJIAJICTh TOHSATUEM OIMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIBHUKA IPHA PELICHNH 3a/a4;

° MOJIb30BaThCA BEKTOpPaMH, MOHHMMATh WX TE€OMETPUYECKHN U (U3HYECKUI
CMBICJI, IPUMEHSTh UX B PEIICHUH T€OMETPUUYECKUX U (PU3UUECKUX 33/1a4;

° BJIAJICTh IOHATUEM CPEIHEW JIMHUHU TPAIlCLHH, IPUMEHATH €€ CBOWCTBO IIPU
pELIEHNH T€OMETPUYECKHX 3a/a4;

° IIPUMEHSATH MOJYYEHHBIE 3HAHUSI HA NMPAKTHUKE — CTPOUTh MATEMATUYECKUE

MOJCNU JIJISl 3a/lady peaybHOW >KU3HU U TMPOBOJIUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
MPUMEHEHUEM TTOI00MST M TPUTOHOMETPUIECKUX (PYHKITUH (TOJIB3YSCh, T/Ie HEOOX0AUMO,
KaJIBKYJISITOPOM).

10 kiacce
o 3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPHIX VYIJIOB, HAXOAWTh C UX
ITIOMOIIBHO paBHI/I‘IHBIG B3JICMCHTBI HpHMOyFOHBHOFO TpeerJ'IBHI/IKa («pCHICHI/Ie
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY);

° HaxXOJUTh (C MOMOIIBIO KaJbKYJATOPA) JJIWHBI U YIJIbl JJI HETaOJIUYHBIX
3HAYCHUM;
[ HCMOJIb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JJISI HAXOXICHUS Pa3IMYHBIX

AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), TPUMEHATh UX TMPH PEIICHUU
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reOMCTPHUICCKUX 3a1aq;

° MPUMEHSTh CKaJISIPHOE MPOU3BEJICHUE BEKTOPOB ISl HAXOXKICHHS JJIUH U
yTJIOB;

° M0JI30BAThCSI METOJOM KOOPAMHAT Ha IJIOCKOCTH, TPUMEHSTh €r0 B pELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4;

° BJIQJICTh MOHSATUSIMU MPABWIHLHOTO MHOTOYTOJBHUKA, JIJIMHBI OKPYKHOCTH,

JUIMHBI TyTY OKPYKHOCTH WU PaJUAaHHOM MEpBI YIUId, YMETh BBIUHUCIIATH IUIOLIAAb Kpyra U
€ro 4acTel MPUMEHSTh NIOJIyYEHHbIE YMEHNS B IPAKTUYECKUX 3a7a4ax;

° HAaXOAUTh OCH (WM IIEHTPHI) CUMMETpUHM (PUTYp, TPUMEHSATH IBUKCHUS
IIJIOCKOCTH B IPOCTEUIINX CIIyYasx;
° IIPUMEHSATD MOJIYYEHHBIE 3HAHUS HAa NPAKTHUKE — CTPOUTh MATEMATUYECKUE

MOJICTTH IS 33aJa4 peajbHON XU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C
NPUMCHCHHEM  TPUTOHOMETPUYECKMX  (PyHKOMHA  (MONB3ysach, TAe  HE00XOIUMO,
KaJIBKYJISITOPOM).

CrnenuajbHble IPeIMeTHbIE Pe3yabTAThI:

° BJIAJICHUC 3PUTEIBLHO-0CI3aTCIIBHBIM CIIOCOOOM 00CIICIOBAaHUS M BOCIIPUATHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEpPHO-OCIBIX) pelbePHBIX H300paKCHHH IIPEIMETOB,
KOHTYPHBIX H300pakeHU TeOMETPUICCKUX (PUTYp | T.I1.

° YMEHUE  BBIIOJHATh NpPU  TOMOIIM  YEPTEKHBIX  HMHCTPYMEHTOB
reOMETPUYECKUE TOCTPOEHUSI, TOCTpOEHUE rpaMKOB (PYHKIMH, TUarpamMm H T.I1.

° YMEHUE YWTaTh IBETHbIE (MM KOHTPACTHbIE, 4YepHO-Oembie) penbedHbIe
rpaduKy 371€eMEHTapHBIX (PYHKIMIA HA KOOPAUHATHON MIOCKOCTH.

° BJIQJICHUE TPABWJIAMM 3alIUCM MaTEeMaTUYeCKUX (OpMya M CHEHaTbHBIX
3HAKOB.

° BIIaJICHUE ITPUEMaMU MPE0OPa30BaHUS MATEMATHYECKUX BbIPAKEHUH.
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TemaTnueckoe njaHnpoBaHue no yueonomy kypcey «I'eomerpusi»
7 kjaacce

(2 yaca B Hene10, Beero 68 yacon)

Ha3Banue pasaesia
(Tembl) Kypca
(4MCII0 4aCoOB)

OcHoBHOE coiepKaHne

OcHoOBHBIE BU/IbI 1€AATEJILHOCTH 00y4AI0IIUXCSA

Hauannurie
r€OMETPUUECKHE
ceeaenws. (14 gacoB)

[Ipocreiiiine reoMmeTpruuecKrue 0ObEKTHI:
TOYKa, PsIMasi, OTPE30K, JIy4, YrOJl,
MHOTOYTOJIbHUK, JIOMaHas.

PaBeHCTBO reoMeTprUEeCKUX PUryp.
CpaBHEHUE OTPE3KOB U YIJIOB.
N3mepenne oTpe3KoB: JJIMHA OTPE3Ka,
€IMHULIBI UBMEPECHUS, U3BMEPUTEIIHHBIC
WHCTPYMEHTHI.

N3MepeHue yrioB: rpaaycHas Mepa yria,
U3MEPEHUE YTII0OB HA MECTHOCTH.
[TeprieHaMKYyISIpHBIE IPSIMBIE: CMEXKHBIE U
BEPTUKAIbHBIC YIJIbI, HEPIEHIUKYIISPHBIC
npsiMbIE, TOCTPOCHUE MPSIMBIX YIJIOB HA
MECTHOCTH.

PaboTa ¢ nmpocTeitimmmu uepTexamu.
[IpakTrueckue 3a1aHus U 3a0a4u.

® (opmynupoBaTh OCHOBHBIC IOHITHS U
OTIpEJICIICHHUS;

® pacro3HaBaTh, U300pakaTh U 0003HAYATH
W3YyYCHHbIE TEOMETPUUYECKUE (PUTYPHI, OTIPEACIATH
UX B3aMHOE PACIOJIOKEHHE,

® BBITOJIHATH YEPTEXK MO YCIOBHIO 33/1a4H;

® TIPOBOAUTH MPOCTEHININE TOCTPOCHHUS C TIOMOIIBIO
JINHEMKHU,

® U3MEPSITH JIMHEWHBIE U YTJIOBbIEC BETUYHHBI
T€OMETPUYECKUX U IPAKTUIECKUX OOBEKTOB C
MTOMOIIIbIO U3MEPUTENBHBIX HTHCTPYMEHTOB
(yuHelika, MaciTaOHas JUHEHKa, pyJieTKa,
TPaHCIIOPTHUP, YEPTEIKHBIN YTOJIBHUK);

® ONpENETSATh «Ha TJ1a3» pa3Mepbl pealbHbIX
00BEKTOB, MPOBOJUTH IPYOYIO0 OLIEHKY MX
pa3MepoB;

® pelaTh 3a/1a4M Ha BBIYUCIICHUE JTMH OTPE3KOB U
BEJIMYMH YTJIOB;

® penlaTh 33/1a4M Ha B3aUMHOE PaCIiONOKEHUE
reOMETPUYECKUX QUryp;

® TIPOBOJUTH KJIACCU(PUKAIIUIO YTIIOB, BEIUUCISTH
JUHENHBIC U YTJIOBBIE BEJIMUUHBI, IPOBOINUTH
HE0OXO0IMMbIE T0Ka3aTEeIbHBIC PACCYKICHHUS,;




® 3HAKOMMUTHCA C I/ICTOpI/ICﬁ Pa3BUTHA TCOMETPHUU.

Tpeyronbuuku. (22 TpeyronbHUK U €T0 AIEMEHTHI. ® PaCIIO3HABATh HA TOTOBBIX YEPTEkKAX

yaca) [loHATHE O PAaBHBIX TPEYTOJIBHUKAX U TPEYrOJIbHUKH, TAPbl PABHBIX TPEYTOJBHUKOB (C
IIEpPBUYHBIC IPEACTABIEHUS O PABHBIX yYKa3aHUEM IPHU3HAKOB);
(KOHTpY?HTHBIX) (hUrypax. ® BBIITOJIHATH KPATKYIO 3aIIUCh U YEPTEXK 110 YCIOBUIO
Tpu npr3HaKa paBeHCTBA TPEYTOJIbHUKOB. 3a/1a4y;
IlepnenauKyIIsIp K NPAMON. ® BBIBOJUTH CJIEICTBUS (PABEHCTB COOTBETCTBYIOLIUX
Menauana, OuccekTpuca u BbICOTa AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;
TPEYrOJIbHUKA. ® (hopMyJIMPOBATH ONPEAEIEHUS: OCTPOYTOJIBHOTO,
PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0 TYIOYT'OJIBHOTO, IIPSIMOYT OJIbHOT O,
CBOMCTBA. PABHOCTOPOHHUH TPEYTOJILHUK. paBHOOEPEHHOTO, PABHOCTOPOHHETO
OKpy»XHOCTb. TPEYrOJbHUKOB; OMCCEKTPUCHI, BBICOThI, METUAHBI
[TocTpoenus HUPKyIEM U TMHEUKOM. TPEYIroJIbHUKA; CEPEAUHHOIO NEPIICHANKYIAPa
IIprmMepsl 3a1a4 Ha TOCTPOCHHUE. OTpe3Ka; NEPUMETPA TPEYTOJILHUKA,;

® K3y4yaTh aJITOPUTM TOCTPOECHHUS] MEUAHBI,
OUCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA;

® (popMynupoBaTh CBOMCTBA U TPU3HAKU
PaBHOOEIPEHHOTO TPEYTOIHHUKA,;

® AHAJM3UPOBATH PUCYHKHU U PEIIATh 3a1a4U I10
TOTOBBIM YEPTEKAM;

® IPUMEHSTH U3YUYECHHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY TPH 3aMUCU PELICHU;

® CTPOUTH YEPTEXKHU, PEIIATH 33]1a4H C TOMOUIBIO
HaXO0XJCHHS PABHBIX TPEYTOJIbHUKOB;

® pacro3HaBaTh HAa YEPTEKaAX U N300paxaTh
OKPYXHOCTb U €€ 3JIEMEHTHI;

® pelaTh OCHOBHBIE 33/1a4M Ha OCTPOEHHUE: YIJIa,
PaBHOTO TAHHOMY; CEPEAMHHOTO IEPIICHANKYJISIPA
JIAHHOTO OTPE3KA; MPSAMOM, TPOXOIAILEH Yepes
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JAHHYIO TOYKY U NMEPIEHANKYISIPHON TaHHON
PsIMOii; OMCCEKTPUCHI TAHHOTO yTJIa;
UCII0JIb30BaTh IU(POBBIE PECYPCHI IS
UCCJIeIOBAHUSI CBOMCTB MU3y4aeMbIX (DUTYD;

® 3HAKOMUTBCS C HICTOPUEH Pa3BUTHUSI TEOMETPHH.

[TapannenbHbIE
npsimbie. (14 gacoB)

Ornpenenenue napauielibHbIX MPSMBIX.
Hakpect nexariue, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIbI (00pa30BaHHBIE TPU
NEPECECUEHNH MMAPATIIETbHBIX MPSAMBIX
CeKYIILEeH).

[Tpr3Haku mapanieabHOCTH IBYX HNPSIMBIX.
[IpakTruueckue crnocoObl TOCTPOSHUS
napajuieIbHbIX IPSIMBIX.

[IaTerii moctynat EBkinaa.

TeopeMmsbl 00 yriiax, 00pa3oBaHHBIX JBYMS
napasuieIbHBIMU NPSIMBIMU U CEKYIIIEH.
VYT1BI C COOTBETCTBEHHO MapaslIeIbHBIMU WU
MEePIICHIUKYJISIPHBIMA CTOPOHAMU.
[Tpu3Hak mapayieTIbHOCTH MPSMBIX Yepe3
PaBEHCTBO PACCTOAHUM OT TOYEK OJIHOU
IIPSIMOU 10 BTOPOU MPSIMOM.

ITepBbie MOHATHS O TOKA3aTEIbCTBAX B
r€OMETPUH.

(bopMyIHpOBaThH OMPECIICHNE TTapaILICTBHBIX
MPSMBIX, TPUBOAUTH MPAKTUUECKUE TPUMEPBI
MapasuieNIbHbIX MPSMBIX;

u3y4yaTh CBOMCTBa YTIJIOB, 0Opa30BaHHBIX MpHU
MEPECEYEHNHN MMAPAIUICIIBHBIX MPSIMBIX CEKYIIEH;
O0OBSACHATH, UTO TAKOE CIICICTBHUE;

MIPUMEHSATH IIPU J0KA3ATEIBCTBE METO OT
IIPOTUBHOTO;

M3y4aTh MPUHIIUI KOHCTPYHUPOBAHUS OOPATHBIX
YTBEPKICHU;

MPOBOJUTH JOKA3aTEIbCTBA NAPAIJIEIbHOCTH JBYX
MPSIMBIX C TIOMOIIBIO YTJIOB, 00Pa30BaHHBIX MPU
MIEPECEYEHNH ITUX NPSIMBIX TPETHEU MPSIMOWU;
AHAJIIM3UPOBATh PUCYHKH U PELIATh 3aa4U 110
TOTOBBIM YEPTEKAM;

BBIMOJIHATH MMOCTPOCHUS NTAPAIIIETBHBIX MPSMBIX;
MIPUMEHSATH U3YYEHHYIO TEPMUHOJIOTUIO U
CHMBOJIMKY IIPH 3aIIUCU PELICHUM;

® pCIIaTh 3aJa49X Ha 1OKa3aTCIIbCTBO U BBIYNCIICHUA,

HCIIOJIBb3YA U3YUCHHBIC ITOHATHUS,
3HAaKOMMUTHBCA C HCTOpHeﬁ pa3BUTHUA TCOMCTPHU.

COOTHOIIEHUS MEXKIY
CTOPOHAMU M yTIIaMH
TpeyroabHuka. (14 u.)

TeopeMa 0 cymMe yriloB TpEyTroJIbHUKA.
BuewmHui yroia tpeyrojibHUKa.
OcTpOoyroJibHbIN, NPSIMOYTOJIBHBIN U

BBIYMCIIATh CYMMY YTIJIOB TPEYTOJIbHUKA,
HAXOJIUTh YUCJIOBbIE U OYKBEHHBIE 3HAYEHUS YTIIOB
B TEOMETPUYECKHX 3a/1a4aX C UCIOJIb30BAHUEM
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TYNOYTOJIbHBIN TPEYTOJIbHUKH.

TeopeMa 0 COOTHOIIEHUAX MEXKy CTOPOHAMU
Y YIJIaMH TPEYTOJIBHUKA U €€ CIIEACTBUS.
IIpocreiire HEPABEHCTBA B TEOMETPHH.
HepaBeHcTBa TpeyroyibHHKA.
HekoTtopsie cBOMCTBA NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB.

IIpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

CBONCTBO MEIMAHBI IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA.

TEOpPEM O CyMME YTJIOB TPEYTOJIbHUKA,
aHAJIM3UPOBATH TPEYTOJBLHUKHU C Pa3HBIMHU
JTaHHBIMH, TIPOBOIUTH HAOIIOCHMSI, IeTIaTh
BBIBOJIBL;

(bOopMyIPOBATh U JOKA3BIBATH TEOPEMBI O
CBOMCTBAX MPSMOYTOJLHOTO TPEYTOJILHUKA,
pacro3HaBaTh Ha TOTOBBIX YEPTEkKaxX Maphbl paBHBIX
IPSIMOYTOJIBHBIX TPEYTOIBHUKOB (C yKa3aHUEM
MIPU3HAKOB);

CTPOUTD YEPTEKH, PEIIATh 33]Ia4U C TTOMOIIBIO
HAXOXKJCHUS PABHBIX MIPAMOYTOJBHBIX
TPEYroJIbHUKOB,;

MPUMEHSTH CBOMCTBO MEANAHBI MPSIMOYTOJIHHOTO
TPEYroJIbHUKA MPU PEIICHUH 3a/1a4;

® 3HAKOMUTHCA C HCTOpHeﬁ Pa3BUTHUA TCOMCTPHU.

[ToBTOpEHME.
O060011eHNE 3HAHUH U
ymeHui. (4 yaca)

[ToBTOpeHue u 06001IeHIE OCHOBHBIX
MOHSATHUH U METOJIOB Kypca T€OMETPHUH [
KJjacca.

peliaTh 3a/1a4M Ha IOBTOPEHUE,
WUTFOCTPUPYIOIINE CBSA3U MEXAY Pa3JINUYHBIMU
4acTsIMU Kypca.

KJIacCC

(2 yaca B Hener0, Bcero 68 4yacon)

Ha3Banue pasagena
(Tembl) Kypca
(4MCJ10 YaCcoB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/bI 1€ATEJIbHOCTH 00y4AKOIUXCH

COOTHOIIICHUS MEXTY
CTOPOHAMH U YTJIAMHU
TPEYrojbHHKa
(oxonuanwue). (9 yacos)

[Tepnenaukynsap u HaknoHHas. PaccrosiHue ot
TOYKH JI0 TIPSIMOM.

Paccrosaue mexay napauiebHbIMU
PSIMBIMU.

I'eomeTpuueckoe mecto Touek (I'MT).

® DACMO3HaBaTh U U300pa)kaTh HA PUCYHKE

NEPIEHINKYJIIP U HAKIOHHYIO, TPOBECHHBIE U3
TOYKH K MPSIMON; CPABHUBATh UX JIJINHBI;

® (popMyupoBaTh ONIPEACIICHHS PACCTOSHUS OT TOUKHU

a0 HpSIMOI\/’I N paCCTOAHHNA MCXKAY MapaJlJICIIbHBIMU
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[TocTpoeHue TpeyrojabHUKa MO TPEM
AJIEMEHTaM.

MPSMBIMU, UJUTIOCTPUPOBATH 3TU MTOHATHS;

® peliaTh 3a7a4d Ha BBIUMCIIEHUE U I0KA3aTEIbCTRO,
CBSI3aHHBIC C COOTHOIICHUSIMU MEK1y CTOPOHAMHU U
YIJIAMU TPEYTOJIbHUKA, PACCTOSIHUEM MEKY
MapajyIeIbHBIMU MPSMBIMU, PACCTOSIHUE OT TOYKHU
JI0 TIPSIMOW;

® MOJCIMPOBATH YCIIOBUE 3aJa4U C IOMOILBIO
YyepTeKa UM PUCYHKA, IPOBOJIAT JOTIOJTHUTEIIbHBIC
MIOCTPOEHHUS B XOJE€ PEIICHHUS;

® OIpeesATh OMCCEKTPHUCY YIIa M CEPEAMHHBIN
MEPIEHANKYJIIAP K OTPE3KY KaK TEOMETPUUECKHUE
MECTa TOYEK;

® pellaTh OCHOBHBIE 33/1a4M HA IMTOCTPOCHUE

TPCYI'OJIbHUKOB I10 pAa3JIMYHBIM 3JICMCHTAM,
® 3HAKOMUTHCA C HCTOpHeﬁ Pa3BUTHUA TCOMCTPHU.

YeThIpexyroNbHUKH.
(24 gaca)

MHOroyroJyibHUK. BbImyKibii
MHOT'OYTOJIbHUK. UeThIPEeXyTroJIbHUK.

[Tapamtenorpamm, €ero Nnpu3HaKku U CBOMCTBA.
YacTHble ci1yyan MmapaiesorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaIpaT), UX
MIPU3HAKU U cBoiicTBa. Tpaneuus. PaBHoOOKas
U NIPSIMOYTOJIbHAS Tpanenuu. Teopema

dajeca.

VY nBoenne Menuanbl. OceBasi U LICHTpaJIbHAs

CHUMMETPHUH.

® 1300paxkaTh M paclo3HaBaTh HA YEPTE)KAX
YETBIPEXYTOJILHUKH PA3HBIX BUAOB U UX DJIEMEHTHI;

® (hopmynupoBaTh ONpeneNeHus: MapanieaorpaMmma,
psIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tpamneiuu,
PaBHOOOKOM Tpamneruu, IpsiMOyTroJIbHOM Tpamneluy;

® JI0Ka3bIBaTh U UCIIOJIB30BATh ITPU PEILIECHUU 33]1a4
IIPU3HAKH U CBOMCTBA: MMapaJljIeorpaMma,
OpsIMOYTOJIbHHKA, poM0Oa, KBaJparta, Tparneiu,
PaBHOOOKOM Tpamnenuu, NpsiMOyTroJibHOM Tpanenuu;

® [IPOBOJUTH NOCTPOEHHUS C TIOMOUIBIO HIUPKYJISA U
JUHEWKH C UCTIOJIb30BaHUE TEOPEMBI (pasieca;

® [IPUMEHSTh METO/1 YJIBOCHUS MEIHAHbBI
TPEYTOJbHUKA [P PEUIEHUH 33/1a4;

® IPUBOAUTH MPUMEPHI HUTYP, 00TATAFOIINX OCEBOU
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Y LEHTPAJIbHON CUMMETPHEH, a TAKKE MPUMEPHI
OCEBOM U LIEHTPAJIBHOW CUMMETPUU B OKPYKAIOIIEH
00CTaHOBKE;

® CTPOUTH CUMMETPUYHBIE (PUTYPHI;

® LICII0JIb30BaTh LU(PPOBBIE pecypChl s

UCCIICJIOBaHMSI CBOMCTB U3y4aeMbIX QPUTYD;
® 3HAKOMUTHCS C UICTOPHEN pa3BUTHS TEOMETPUH.

[Tnomans. Teopema [TonsiTue 00 001IeH TEOPUH TIIIOLATH. ® (GhopMHUPOBATH MEPBUYHBIE MTPEACTABICHUSIMH 00

[Mudaropa. (13 gacos)

HJ'IOHIaI[B MHOI'OYT'OJIbHUKaA,

ImapamuiciiorpaMmma, TpCyroJibHuKa, TpariCuuu.

OTHoOIIEHNE ITOIAEH TPEYTOJIBHUKOB C
00ILIMM OCHOBAHHMEM HJIM OOLIEI BBICOTOM.
Boruncienue miomaaei CloxHbIX (GUryp
yepe3 pa30MeHne Ha YacTH U IOCTPOEHUE.
[Inomanu ¢puryp Ha knerTyaToi Oymare.
Teopema [Tudaropa, e€ nokazaTenbCTBO U
MIPUMEHEHUE.

Oo6parnas Teopema Iudaropa.

oO111eii Teopuu II0IAau (MEphI),
(dhopMyIMpPOBaTh CBOWCTBA TUIOIIA TN, BEISICHSATD
WX HATJISAHBIA CMBICIT;

® BBIBOJUTH (POPMYJIBI ILTOIIA]IM TapaJuIesIorpaMMma,

TPEYTOJIbHUKA, TPaNeuuu u3 GopMyJibl TUIOMIAIH
MPsIMOYTOJIbHUKA (KBaJparta);

® BBLIUKCIIATH (Pa3TUYHBIMU CITIOCOOAMHU ) TIOMIATH

TprrOJ'IBHI/IKa U mJiomaan MHOF0yFOJIBHBIX
¢uryp;

® HaXOJUTh IJIOWAAN PUTYp, N300paKEHHBIX HA

KJIETYaTOM Oymare, UCTIOJIb30BaTh pa30HEeHHE Ha
YacTH U JOCTPOCHUE;

® pa3doupaTh MPUMEPHI UCIIOIH30BAHNUS

BCIIOMOTaTeJILHOM rjomanun aJjist peICHus
IreOMCTPHUUICCKUX 3aJlay,

® OIIMpasaCh HA JAaHHBIC YCIIOBUA 3aJa49l, HAXOIUTH

BO3MOXHOCTU MMPUMEHEHU ST HEOOXOAUMBIX (HhOpMYIT
Y CBOMCTB TUIOIAAH, TPEOOPa30BLIBATH (POPMYIIHI;

® BEIYHCILATH INIOMAAN Pa3JIMYHbBIX MHOT'OYT'OJIBHBIX

¢uryp;

® J10Ka3bIBaTh TeOpeMy nudaropa, UCIOIb30BaTh €€
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B IMIPAKTHUYCCKUX BBIYHUCICHUAX
MMPUMCHATDH ITOJTYUYCHHBIC 3HAHUA U YMCHUS ITPU
PCUICHUU IMPAKTHYCCKUX 3aJ4aY;

® 3HAKOMMWTBCS C UCTOPUEN PA3BUTHS T€OMETPUMU.

[TomoOHEBIE

TPEYTOJIbHUKH.
(18 gacoB)

[TpomoprinoHaIEHEIE OTPE3KH.

ITogoOue TpeyroJbHUKOB, KOADOUITUEHT
10100Ms.

[Tpu3Haku mo100uMs TPEYTOJIHHUKOB.
CpenHsist TUHHSI TPEYTOJIHHUKOB.

[Ipumenenue nogo0us mpu pelieHuH 3aad.

TeopeMa 0 TOUKe nepecedueHuss MeuaH
TPEYTrOJIbHUKA.

[IponopuroHanbHBIE OTPE3KH B
MPSAMOYTOJIEHOM TPEYTOJIbHUKE.
[IpakTryeckre npuIoKeHus mog00us
TPEYTOJIbHUKOB.

OOBSICHATH MOHATUE MPONOPLIMOHATBHOCTH
OTPE3KOB;

UCCIJIEI0BATh BOIIPOCHI O MPONOPIMOHATIBHOCTH
OTPE3KOB, Ha KOTOPbIE OMCCEKTpHUCa JICTUT
CTOpPOHY TPEYTOJIbHUKA, IPUIIEKAIUM CTOPOHAM
TPEYTOJIbHUKA;

(bopMynupoBaTh onpeAeeHIe NOJ0OHBIX
TPEYTOJIbHUKOB;

HAaXOJUTb [10I00HBIE TPEYTOJIBHUKHI Ha TOTOBBIX
YepTekax ¢ yKa3aHUEM COOTBETCTBYIOIIHNX
MPU3HAKOB MO00MS;

penarh 3a/1a4M Ha MoJ0OHbIE TPEYTOJIbHHUKH C
IIOMOIIBIO CAMOCTOSITEIIbHOTO IOCTPOCHUS
yepTeKel 1 HaX0XKJIeHUs T0T0OHBIX
TPEYTOJIbHUKOB;

(dbopMyIupoBaTh U A0Ka3bIBATH TEOPEMY 00
OTHOUICHHH TUIONIa/Iel MOJOOHBIX TPEYTOIbHUKOB;
MIPOBOJUTH JOKA3aTEIbCTBA C UCIIOJIb30BAaHUEM
MIPU3HAKOB MOI00MS;

J0Ka3bIBaTh TPU MPU3HAKA OO0
TPEYTOJIbHUKOB,;

HAaXOJIUTh MJIOIAIA OJJOOHBIX (UTYD;
dbopMynupoBaTh ONpeesieHUE CpeIHEN TUHUN
TPEYTOJIbHUKA;

MPOBOJUTH JI0KA3aTEIbCTBO TOIO, YTO METUAHBI
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TPEYTOJIbHUKA [IEPECEKAIOTCS B OAHON TOUKE, U
HaXOJUTh CBSA3b C LICHTPOM MAcC, HAaXOUTh
OTHOILLIEHUE, B KOTOPOM MEAUAHBI JEIATCA TOUKOU
UX IIEpECCYCHUS;

® 1ICCIIEI0BATh BOIPOC O IPONOPIUOHATIBHBIX
OTpE3Kax MPSMOYTOJIBLHOTO TPEYTOJIbHUKA, PEIIATh
COOTBETCTBYIOIME 3aJ1a4l HA BEIYUCIICHUE;

® paccMmaTpuBaTh IPUMEHEHUE METOAA IOI00US B
3a/1a4ax Ha MMOCTPOECHUE;

® 00BSACHATH, KAK MOKHO HCIIOJIb30BaTh CBOMCTBA
MOJ00HBIX TPEYTOJbHUKOB B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH;

® peulaTh FTECOMETPUYECKUE 3a0a4U U 3a1a4U U3
peasIbHOM KU3HU C UCTIOIb30BAaHUEM 10I00HBIX

TPEYTOJIbHUKOB.
® 3HAKOMMWTBCS C UCTOPUEN PA3BUTHS T€OMETPUMU.

[ToBTOpCHME, [ToBTOpEHIE OCHOBHBIX MIOHATHNA U METOJIOB ® pelaTh 3a7a91 Ha TOBTOPEHNE, HIUTFOCTPUPYIOITHE
000011eHNE U KypcoB 7 u 8 kjaccoB, 0000IICHIE 3HAHUT. CBSI3U MEXK]1y Pa3JIUYHBIMU YaCTSIMU KypcCa;
CUCTEMAaTH3aITHS ® TIPUMEHSTH MOJTYYEHHBIE 3HAHUS MPU PEIICHUN
3HAHUM. MIPAKTUYECKUX 3a]1a4.
(4 gaca)
KJ1ace
(2 yaca B Henea10, Beero 68 yacon)
Ha3Banmue pa3znesna

(Tembl) Kypca
(4mci10 YacoB)

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4AIOIUXCH
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[Tomo0OHEIE
TPEYTOJIbHUKU
(oxonuanwue). (6 yacoB)

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTia
IPSIMOYTOJILHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
Tpuronomerprueckue GpyHkrmn yrios 30°,
45° 1 60°.

(opMyIMpOBaTh ONPEAEIICHUS
TPUTOHOMETPUUECKUX (DYHKLIMI OCTPOTO yria,
IPOBEPATh UX KOPPEKTHOCTD;

BBIBOJIUTh TPUTOHOMETPUUECKHUE COOTHOIIEHHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE;

MCCJIEI0BATh COOTHOLIEHUS MEXKIY CTOPOHAMU B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiaMu B 45° u
45°; 30° u 60°;

UCITI0JIb30BaTh (DOPMYJIbI IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIJIs1 HAXOKICHUS
COOTHOIIIEHHI MEXTy TPUTOHOMETPUUYECKUMU
(GYHKIUSAMU pa3IMnYHbIX OCTPBIX YIJIOB;
IIPUMEHSATH NOJyYCHHbIE 3HAHUS U YMEHHUSI [IPU

PCUICHUHU IMPAKTHYCCKUX 3aJ4aY;
3HaKOMMUTLBCA C HCTOpHeﬁ Pa3BUTHUA TCOMCTPHH.

OxpyxHOCTb. (18
YacoB)

B3anmHO€E paconoxeHne OKpyKHOCTH U
npsamoil. KacarenbHas U cexymas K
OKPY>KHOCTH.
BriucaHnHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ
MEXKy KacaTeJIbHOU U XOPI0M.
VYTIabl MEX1y XOpJAaMy U CEKYIIUMU.
Teopema o pou3BEICHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEJICHUN OTPE3KOB CEKYIIHX,
TeopemMa o KBaJpaTe KacaTeJlIbHOM.
buccekTpurca v cepeTMHHBIN NEPIEHIUKYIISP
KaK T€OMETPUYECKUE MECTA TOYEK.
OKpy>XHOCTb, BIICaHHas B yroj. BrnimcanHas
Y OMHMCaHHAas OKPYKHOCTH TPEYTOJIbHHUKA.

BnucanHbie 1 onucaHHbBIE LIeTIJIpéX}’l"OJ’H:»HI/IKI/I.

® (hopMyIHpPOBaThH OMPEICIICHUS: OKPY>KHOCTH,

XOpAbl, TMAMETPA U KacaTeJIbHON K OKPY>KHOCTH;
U3y4aTh UX CBOMCTBA, IPU3HAKHU, CTPOUTH
YEPTEKH;

(opMyIUpPOBATH U JOKA3bIBATH TEOPEMBI: O
CBOWCTBE KACATENbHOM, O MPU3HAKE KACATEIbHOM,
00 oTpe3kax KacaTrelbHOM, TPOBEACHHBIX U3 OJHOU
TOYKH;

(bopMyIMpPOBATH OHITHS JYTH OKPY>KHOCTHU U
I'palyCHOM MEpbI IyTH OKPY>KHOCTH;
(bopMynupOBaTh ONPEAEIICHUS LIEHTPATILHOTO U
BIIMCAHHOI'O yTJIa;

pacno3HaBaTh Ha YEPTEXKAX U U300paKaTh
HEHTPAJIbHbIE U BOIUCAHHBIE YTIIbI;
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(bOopMyIMpPOBATH U TOKA3BIBATH TEOPEMBI O
BIIMCAHHOM YTJIe, 00 OTpe3KaxX MepeceKarolnuxcs
XOpII;

dbopMyIMpOBaTh U JOKA3bIBATH CIEJCTBUS U3
TEOPEMBI O BHUCAHHOM YTJIE;

UCIIOJIB30BaTh METOJI I'MT JJIsl JOKA3aTEIbCTBA
TEOPEM O IIEPECEUECHUH OUCCEKTPUC YTIIOB
TPEYroJIbHUKA U CEPEUHHBIX MEPIIEHIUKYIISIPOB K
CTOpOHAM TPEYTOJbHUKA;

(hOopMyIHpPOBATH ONIPEIETEHUE OKPYKHOCTH,
BIIMCAHHOW B MHOTOYTOJIbHUK, U OKPY>KHOCTH,
ONMCAaHHOW OKOJIO MHOTOYTOJIbHUKA;
(opMyIMpPOBATH U JOKA3bIBATH TEOPEMBL: 00
OKpPY>KHOCTH, BIIMCAHHOH B TPEYTOJIbHUK, 00
OKPYKHOCTH, OITMCAHHOM OKOJIO TPEYTOJIbHUKA, O
CBOICTBaX CTOPOH ONKUCAHHOTO YETHIPEXYTOJIbHHKA,
0 CBOICTBE yIJIOB BHMCAHHOTO YETHIPEXYTOJIbHUKA;
UCCJIEeI0BATh, B TOM YHCIIE C TOMOIIBIO HU(POBBIX
pECypCOB, BIIMCAHHBIE U ONMHUCAHHbBIE
YEeThIPEXYTOJIbHUKH, BHIBOJIUTh UX CBOMCTBA U
MIPU3HAKH;

MPUMEHSITh MOJYYCHHbIE 3HAHUS U YMEHUS NIPU

pELIEHNH NMPAKTUYECKHX 3a/a4;
3HAKOMHTBCS C UCTOPUEN PA3BUTHS TE€OMETPHUMU.

Bekropsl. (16 yacoB)

ITonsatue BekTopa. [{nuHa (MOaysb) BEKTOpA.
PaBencTBO BekTOpOB. OTKIIaIbIBAHUE BEKTOPA
OT 1aHHOU TOYKU. CI0KEHUE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
[IpumeHeHre BEKTOPOB K PEUICHUIO 3a4au.

(opMyIMPOBATH ONPEAEIEHUS U WIUTFOCTPUPOBATH
MOHSTHUS BEKTOPA, €ro JJIMHBI (MOYJIs),
COHAMpPAaBJICHHBIX U MMPOTUBOIIOIO0KHO
HaIpaBJIEHHBIX BEKTOPOB, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB, HYJIEBOI'O BEKTOPA;
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CpenHsist TUHUS TPaINeiuu.

UCIIOJIb30BaTh BEKTOPHI KaK HaINlpaBJICHHbIC
OTPE3KH, UCCIIEIOBATh T€OMETPUUYECKUI
(mepemertienne) U GU3NIECKUM (CUIa) CMBICIIBI
BEKTOPOB;

U300paKkaTh BEKTOPHI 33JJaHHOM JITTUHBI, 3aIaHHOTO
HaIpaBJICHUS, H300pakaloT COHAMPABIICHHBIE,
IIPOTUBOTIIOJIOKHO HAMPABIICHHBIC, KOJTTMHEAPHBIC U
pPaBHBIE BEKTOPHI;

3HATh OMPEICTCHUS CYMMBI i PA3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCIIO; UCCIIEA0BATh, B
TOM YHCJIE C TIOMOIIBIO0 TU(PPOBBIX PECYPCOB,
F€OMETPUUYECKUM U (PU3NYECKUNM CMBICIBI ATUX
OIIepalnii;

(bopMyIHpPOBATH U JOKA3BIBATH C MTOMOIIIBIO
BEKTOPOB TEOPEMY O CPEIHEH JTMHUU TpaTelnu;
peniaTh 3a/1a4u Ha JJ0OKa3aTelbCTBO U MTOCTPOCHUE,
WCIIOJIB3YSI N3YUEHHBIC YTBEP KICHHS U TIPABIIIA;

® 3HAKOMMWTBCS C UICTOPUEN PA3BUTHS T€OMETPUMU.

Meton koopauHar. (22
yaca)

Paznoxxenue BEKTOpA o IBYM
HEKOJUIMHEapHbIM  BeKkTopaMm. KoopauHaTsl
BEKTODA.

CB43p MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHATaMM €T0 KOHIIA U Havala.
[Ipocreimme 3aga4n B KOOpAMHATAX.
YpaBHEHHUE OKPYKHOCTH U IIPSMOM.
B3anmuoe PACIIOJIOKEHUE IBYX
OKPYKHOCTEM. Kacanne  okpyxHOCTEH.
OO6mre KacaTenbHbIE K IBYM OKPY>KHOCTSIM.
Meton KOOpJUHAT npu pelIeHun

pacKJIaJibIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSICHATH U WITIOCTPUPOBATH HOHSITHUS
PSIMOYTOJILHOM CUCTEMBI KOOPJUHAT, KOOPIMHAT
TOYKHU, KOOPAUHATHBIX BEKTOPOB U KOOPAUHAT
BEKTOPA;

pemiaTh 3a/1a41 Ha JIEHCTBUS C BEKTOPAMH B
KOOpJIMHATAX;

BBIBOJIUTH U TIPUMEHSITH MIPU PEIICHUU 3a1a4
dbopMyIIBl KOOPAMHAT CEPEANHBI OTPE3KA,
PACCTOSIHUSI MEXKTY JBYMS] TOUYKAMHU, IITUHBI
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IreOMCTPHUUICCKUX 3ajJad4. Hcnonp3oBanue
MCTOAA KOOPpANHAT B ITPAKTUYCCKUX 3a/1avaX.

BEKTOpA;
BBIBOJUTH YPABHEHUE NPSAMON U OKPYKHOCTH;
BBIJICIISATH ITOJIHBIA KBAAPAT JUIsl HAXO0XKICHHUS
LIEHTPA ¥ paInyCca OKPYKHOCTH 10 €€ YPaBHEHHUIO;
pemarh 3a1a4i Ha HaXOKJICHHUE TOYEK
IIEPECEUCHHUS NTPSIMBIX U OKPYKHOCTEW € IIOMOLIBIO
METO/a KOOPAMHAT;

UCIOJIb30BaTh CBOMCTBA YIIIOBOI0 KO3 puiineHTa
MPSMOU NPU PELIEHUH 3a/1a4, IS OIPEIEIICHUS
PaCIIOJIOKEHUS ITPSAMON;

UCCJIEI0BATh, B TOM YHCIIE€ C TOMOIIBIO [IU(PPOBBIX
peCypcoB, cily4au B3aMMHOI'O PACIIOJIOKEHUS IBYX
OKPYKHOCTEW;

pelaTh 3a/1a4u, CBA3aHHbIE C IOCTPOCHUEM
OKPY’KHOCTEM U KacaTeJIbHbIX K HUAM;

IIPUMEHSTh KOOPAUHATHI IPY PEIICHUH
r€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4, I
IIOCTPOECHUA MATEMAaTUUECKUX MOJIEIICH PEAJIbHBIX
3aja4 («METO/1 KOOpANHATY);

II0JIb30BATHCS U1 IOCTPOCHUS U UCCIIEI0BAHUI
M (POBBIMU PECYPCAMH;

® 3HAKOMHUTHCS C UICTOPUEN PA3BUTHUSI TEOMETPHH.

[ToBTOpEHME,
00001eHne u
CHUCTEeMaTH3alIUs
3HaHuH. (4 Jaca)

[ToBTOpEHVE OCHOBHBIX MOHITUN U METOJIOB
KypcoB 8 u 9 kiacco, 000011IeHIE 3HAHUH.

pelaTh 3a1a4d Ha IOBTOPEHUE, UIUTIOCTPUPYIOLINE
CBSI3U MEX]ly pa3JINYHbIMU YaCTAMU Kypca;
MPUMEHATH MOJIYYEHHBIE 3HAHUS TTPU PEIIEHUN
PAKTUYECKUX 3a/1a4.

10

KJIaccC

(2 yaca B HenemI0, Bcero 68 yacos)
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Ha3sBanue pasagena
(Tembl) Kypca
(4MCJI0 YACOB)

OcHoBHOE coiep:KaHne

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4AIOIIUXCSA

CoOTHOIIEHUST MEKTY
CTOPOHAMH M YTJIAMHU
TPEYTrOJIbHUKA.
CkansipHoe
IIPOM3BEICHNE
BEKTOPOB. (24 Jaca)

Omnpenenenre TPUTOHOMETPUIECKHIX
dynkmmii yraos ot 0° o 180°. Kocuuyc u
CHUHYC IIPSIMOIO U TyIIoro yria. Teopema
KOocHHYCOB. (O000111EHHAs) TEOpEMa CUHYCOB
(c pamrycoM OMUCAHHOW OKPY>KHOCTH).
HaxoxaeHue IJIMH CTOPOH U BEJIMYUH YTJIOB
TpeyroiapbHuKoB. DopmMyna miomanu
TPEYTrOJbHHUKA YEPE3 IBE CTOPOHBI U YTOJI
Mex1y HUMHA. DopMmyJia miomaiu
YeThIPEXYTOJIbHUKA YEPE3 €0 JUaroHaJu U
yros Mmexay HuMH. [Ipaktuueckoe
IPUMEHEHHUE JTI0Ka3aHHbBIX TEOPEM.
CkassipHO€ ITPOU3BEIEHUE BEKTOPOB, €TO
MPUMEHEHHUE JIJIsl HAaXO0XKICHUS ITTUH U YTJIOB.
Pemenwe 3a1a4 ¢ TOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB TSI PEIICHUS 3a1a9
KMHEMAaTHUKHA U MEXaHUKH.

® (hopmyIHUpOBaTh ONPECITCHHUS
TPUTOHOMETPHUCSCKUX (PYHKIIMHA TYIBIX H PSIMBIX
yTJIOB;

® BBHIBOJIUTH TCOPEMY KOCHHYCOB M TEOPEMY
CHUHYCOB (C paJiyCOM OTIMCAHHON OKPY>KHOCTH);

® pelIaTh TPEYroJIbHUKY;

® pelaTh MPAKTUICCKHE 3a71a91, CBOSIINECS K
HAXO0XJICHUIO Pa3IMYHBIX JIEMEHTOB
TPEYTOJIbHUKA,;

® JICIIOJIB30BaTh CKASIPHOE MPOU3BEIACHHE
BEKTOPOB, BHIBOJUTH €TI0 OCHOBHBIC CBOMCTBA;

® BEIUUCIIATH CYMMY, PA3HOCTh M CKaJISIPHOE
IIPOM3BEICHNE BEKTOPOB B KOOPINHATAX;

® TIPHUMCHSTH CKAISIPHOE IPOU3BEICHUE JISI
HAXO0XJICHHUS JJIMH U YTJIOB;

® TIPUMECHSATH BEKTOPHI IS PEIICHUS 3a/1a4
KHHEMAaTUKH U MEXaHUKH.
3HAKOMHUTBCS C UCTOPHEH Pa3BUTHS TCOMETPHH.

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JInnHa OKpy)KHOCTH

¥ Ioia e kpyra. (20
4acoB)

[IpaBunbHBIE MHOTOYTOJIbHUKH, BBIYUCIIEHUE
UX 31eMeHTOB. OKpY>KHOCTb, OIIMCAHHASI OKOJIO
MPaBUIILHOTO MHOTOYTOJIbHUKA. OKPY>KHOCTb,
BIIMCAHHAsl B TPaBUJIbHBI MHOTOYT OJIbHUK.
ITocTpoeHue npaBUIIBHBIX MHOTOYT'OJIbHUKOB.
Yucno m u yMHa OKPY)KHOCTH. [{nmHa
OKPYKHOCTH U IyTH OKpy>kHOCTHU. [Tnomans
Kpyra ¥ €ro 3JIEMEHTOB (CEKTOpa U CErMEHTA).

(bopMyIHpoOBaTh ONpeieICHUE MPaBUIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOJIUTh UX 3JIEMEHTBHI;

® [10JIb30BaTHCA MOHATUEM JUTMHBI OKPYKHOCTH,
BBE/IEHHBIM C ITOMOILBIO MPAaBUIIBHBIX
MHOTOYTOJIBHUKOB, ONPEJEIATh YUCIIO T, JUTUHY
IOYTU ¥ paluaHHYI0 MEPY yIJa;

® pemarh 3a/1a4M Ha MOCTPOEHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJIE C HOMOLIBIO
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Boruucnenue miomaaeit puryp, BKIFOYAIOIMIKUX
AJIEMEHTBI KpyTa.

IU(POBBIX PECYPCOB;

OTIPEAETATH IJIOMAAb KPYTa;

BBIBOJIUTH (POPMYJIBI (B TPAIYCHOM U paiMaHHOM
Mepe) AJis JUIMH AYT, TUIoHaiel CEKTOPOB U
CETMCHTOB;

BBIYHCIIATH TUIOMAAN (PUTYP, BKITFOUAIOTIIAX
AJIEMEHTHI OKPY>KHOCTH (Kpyra);

HAXOIWTh TUIOIIA/IN B 33/1a4aX peaqbHON KU3HU;
3HAKOMUTKCS C UCTOPUEH Pa3BUTHUS TCOMETPHH.

JIBM>KEHUS TUNIOCKOCTH.

[IonsTue o ABHXKCHHNH ITIJIOCKOCTH.

pa36HpaTI> IMPUMCPHBIL, HJUIIOCTPHUPYIOINUC ITOHATHA

(8 wacon) [TapaenpHbIN IEPEHOC, IOBOPOT U JBUKEHUS, HEHTPOB U OCEN CUMMETPHH;
cumMeTpust. OCH ¥ LIEHTPbl CHUMMETPHH. (bopMyIIMpoBaTh ONPEEIICHUS ApPATIIETBHOTO
[Ipocreiimume NMpuMeHEHUs JBUKEHUM B IIEPEHOCa, TOBOPOTA U OCEBOU CUMMETPHU;
pEelIeHnH 3a1a4. BBIBOJUTH UX CBOMCTBA, HAXOJIUTh HEMOJBUKHBIE
TOYKHU;
HaXOJUTh LEHTPBI U OCU CUMMETPUN ITPOCTENIITNX
duryp;
MPUMEHSTH MapajlieIbHbIA EPEHOC U CUMMETPHIO
MIPU pELIEHUU T€OMETPUUECKUX 3a7a4 (pa3oupaTh
IPUMEDPHI);
WCITOJIB30BATh JIJISl IOCTPOCHMSI U UCCIIEIOBAaHUI
1 poBBIC PECYPCHI.
[ToBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHSATUN U METOJOB OMEepUpOBaTh MOHATUSAMHU: (PUTYpa, TOUKA, TPSAMas,
00o0011eHue, KypcoB 7/—9 kmaccoB, o00o00meHne u yToJ, MHOTOYTOJIbHUK, PABHOOEAPEHHBIN U
CHUCTEMATHU3aLHs cucremaruzaumss  3HaHuil.  [Ipocreimue PAaBHOCTOPOHHMI TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN
3HAHUM. reomMeTpudyeckue (GUrypl M HX CBOMNCTBA. TPEYTOJbHUK, MEIMaHa, OMCCEKTPHUCa U BBICOTA
(16 gacos) N3mepeHne  reOMETpUYECKUX  BEJIMYHH. TPEYTroJIbHUKA, MapaiesiorpaMm, poMo,
TpeyroabHuKH. [TapannensHble u PSIMOYTOJIHUK, KBAJpaT, TpANeus; OKpPY>KHOCTb,

NEPNEHINKYJIApHbIE NpsAMble. OKPYKHOCTb U

KacartelibHasl, paBEeHCTBO U nojiooue uryp,
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Kpyr. ['eomeTprueckue mocTpoeHus. YTIbl B

OKPY’KHOCTH. BmnucaHHble W ONHUCAHHBIC
OKPYKHOCTH MHOTOYTOJIbHUKOB. [Ipsmas wu
OKPY>KHOCTb. YeThIpEXYTOJIbHUKM.
Bniucannsie U OMMUCAHHbIE

JeThIpexyroibHuKku. Teopema Iludaropa wu
Hayaja TPUTOHOMETpuH. Pemienne oOmuUx

TPEYTOJIBLHUKOB. [IpaBuiibHBIE
MHOTOYTOJIbHUKH. IIpeoOpazoBanus
TIJIOCKOCTH. JBrKeHuUs. ITomo6wue.
CummeTtpusi. [Imomane. Brraucienne

mwiomane. Ilnomann mogoOHBIX — uryp.
JlekapToBBl KOOPJMHATHI Ha IUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

TPEYTOJIbHUKOB; MAPAJUIEIbHOCTD U
MEPIIECHIUKYJIIPHOCTD MPSIMBIX, YTOJ MEXKITY
MPSIMBIMH, CAHMMETPHSI OTHOCUTEJIBHO TOUKU U
MPSIMOW; ITIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/lb, IEPUMETD;

WCITOJIH30BaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MHOT'OYT'OJIbHUKOB, JITTUHBI OKPY>KHOCTH U
IJIOLIAAN Kpyra, 00bEMa IpsIMOYTOJIbHOTO
IapajuleNIennena;

OTEpPUPOBATH MOHSATUIAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, BEKTOP; UCIIOIL30BaTh ATU
MOHATHUS ISl TPEACTABICHUS JAHHBIX U PEIICHUS
3aJlay, B TOM YHUCJIE U3 APYTUX yU4eOHBIX
MIPEIMETOB;

pelaTh 3aJJa4u Ha IOBTOPEHUE OCHOBHBIX
MOHATHUM, MILTIOCTPALINIO CBSA3EH MEXKIY
Pa3JIMYHBIMU YaCTAMH Kypca;

BBIOMPATH METO/T IJIsl pELICHUS 3a]1a4H;

pelaTh 3aJ1a4u U3 OBCEIHEBHOM KU3HHU.
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IHPUMEPHAS PABOYASA ITPOT'PAMMA IIO YYEBHOMY KYPCY
«BEPOATHOCTB U CTATUCTHUKA»

Conepxanune yueOHOro kypca «BeposiTHOCTD M CTATHCTHKA)

8 ki1ace

[IpeacraBienuie JaHHBIX B BUJIE TaOIUII, 1Uarpamm, rpadukoB. 3anoJHeHue Tabull,
YTEHHWE M TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) W KPYroBbIX). UTeHue
rpa@uKoB peanbHbIX TpoleccoB. M3prneuenune uHboOpMaMM U3 AUArpaMM U TaOJMIl,
MCIIOJIb30BAaHUE U UHTEPIIPETalsl JaHHBIX.

OnucarenpHasi CTAaTUCTHKA. cpeaHee apudMeTHUecKoe, MeauaHa, pas3max,
HauOoJIbIlIee M HAUMEHbIIIEE 3HAUYCHUsI HaOOpa YMCIIOBBIX JaHHBIX. [IpuMeps! ciydaiitHON
U3MEHYHMBOCTH.

CrnyyaiiHbI SKCIIEPUMEHT (OMBIT) U Coy4aiiHoe coObiTHe. BeposTHOCTh U YacToTa.
Ponb ManoBeposSITHBIX M MPAaKTUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOAE U B OOIIECTBE.
MoHeTa u urpaiapHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yuciao pédep U cymMmapHasi CTEIEHb
BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenm u nukisl. Ilytu B rpagdax. O0xon
rpada (siiepoB nyTh). IlpencraBnenne o006 opueHTupoBaHHOM  rpade.  PemieHue
3a]1a4 ¢ IOMOIIIbIO rpadoB.

9 kaace

[IpeacraBneHre NaHHBIX B BUAE TaOMUL, AuarpaMM, rpa@ukoB. MHOXeECTBO,
AJIEMEHT MHOXKECTBa, MOAMHOKeCTBO. Onepanuu HajJ MHOXKECTBAMH: OOBEAUHEHHE,
repeceueHne, nononHenue. CBOMCTBa ONnepauil HaJl MHOKECTBAMU: IIEPEMECTUTEIBHOE,
coueTaTeabHOE, pacHpeleauTeNbHOe, BKIOUeHUsd. Mcnonb3oBaHue rpaduyueckoro
MIPEICTABICHNUS] MHOXKECTB ISl OTIMCAHMS PEAJIbHBIX IPOLIECCOB U SIBJICHUM, IPU PELLICHUN
3az1ay.

N3mepenne paccerBaHus JaHHbIX. Jlucrnepcus W CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DOneMeHTapHbIe COOBITHS ciydailHoro omnbita. CiydaitHeie coObITHs. BepositTHocTH
coObITUi. ONBITBI ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUAMU. CirydaiHbIN
BbIOOP. CBSI3b MEX1y MaJOBEpPOSITHBIMU U IMPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B
pUpOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa J1€PEBBEB: EIUHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BHCSIYEH
BEpPUIMHBI, CBSI3b MEXKIY YMCIOM BEpIIMH M uyuciioM peédep. IlpaBmiio yMHOXKEHUS.
Pemenue 3amau ¢ nomouisio rpados. [IpoTuBonosioxusie coObiTus. Juarpamma Ditnepa.
O60benunenne u nepeceyeHue coObiTHil. HecoBmecTHbie coObITHA. DopMyna CIIOKEHUS
BEPOSITHOCTEW. YCIIOBHAs BEPOSATHOCTH. [IpaBHIIO yMHOMKEHWUS. HeszaBucumeie
COOBITHSI. [IpencraBnenne skcnepuMeHTa B BHjAE JepeBa. PelieHue 3amad Ha
HaXOX/JIEHUE BEPOSITHOCTEW C MOMOIIBIO JIepeBa CIy4alHOI'O SKCIEPUMEHTa, JUarpaMm
Ditnepa.

10 knace
[IpeacraBnenre JaHHBIX B BUE TaONHI], AUarpamm, rpadukoB, WHTEPIPETALIUS
JTaHHBIX. YTEeHHE ¥ MOCTPOCHHUE TAOIHII, JUarpaMM, Tpa(hUKOB IO PEATHHBIM JaHHBIM.
[Tepe6op BapuanToB. [lepectanoBku u pakropuan. CoueTaHus U YUCIIO COYSTaHUH.



Tpeyronpuuk [Tackans. Pemenne 3a1a4 ¢ MCMosib30BaHNEM KOMOMHATOPHUKHU.

['eomerpuyeckas BepoATHOCTh. CnydaliHbIA BBIOOP TOYKM U3 (QUTYpHl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynaya. Cepust ucnblTaHuid 110 nepBoro ycrexa. Cepus
ucnbiTanuii bepayu. BeposTHOCTH cOOBITHI B cepuu UCTIbITaHUN bepHyim.

CnyuailHasg BeIWYMHA M PpACHPENEIICHHE BEpOSTHOCTENW. MaremaTudyeckoe
oxuaanue u aucnepcusa. [IpuMepbl MaTeMaTU4eCKOro OXUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HA4YCHHS BEIMYMHBL. MaTeMaTH4eCcKOoe OXUJIAHWE W JUCHEPCUS CIIyYalHON
BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHyum».

[TonsiTue o 3akoHE OONBIINX uncen. M3MepeHne BEposSTHOCTEH ¢ TTOMOIIBIO YaCTOT.
Ponb 1 3HaueHre 3aK0Ha OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.

Ilnanupyemble mnpeaMeTHbIe Pe3yJIbTAaThl OCBOCHHSI Y4YeOHOro Kypca

«BeposSITHOCTD U CTATHCTUKA»
8 ki1ace

° YuTaTh MHGOPMALMIO, NPEACTABICHHYI0 B Taliulax, Ha Jguarpammax;
IPEJICTaBIATh JaHHBIE B BUJE TAaOJUILI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIC)
Y KpYTroBbI€) [10 MacCUBaM 3HaUCHUMH;

° ONMCBIBATH M  UHTEPHPETUPOBATh  PEAJbHBIC  YUCIOBBIE  JIAHHBIE,
MpEICTABICHHBIE B TA0JIUIIAX, HA TMarpaMmax, rpadukax;

° UCIIOJIB30BaTh JUI ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTCPUCTUKHU:
cpenHee apupMeTHIECKOoe, MeJuaHa, Hauooblllee U HAUMEHbIIIEE 3HAYCHUs], pa3Max;

° UMETh NPEICTABICHUE O CIy4ailHOW W3MEHYMBOCTH HA NPHUMEpPAX IIEH,
(¢u3MYeCKUX BEIUYMH, AaHTPOMOMETPUYECKUX JAHHBIX; HMETh IHIPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

9 kiace

° M3BJEKaTh M MpeoOpa3oBbIBaTh WH(MOpMAIMIO, TPEACTaBICHHYIO B BHUJE
TabnuI, auarpamMMm, TpauKOB; MPEJCTABIATh JaHHbIE B BHUJE TaOJMIl, JUATPaAMM,
rpaduKoB;

° ONMUCBHIBATh JIaHHBIE C IMOMONIBIO CTATUCTUYECKUX IIOKA3aTelIe: CpeaHUX
3HAYEHUHN U Mep paccerBaHus (pa3Max, TUCIEPCHs U CTaHAAPTHOE OTKJIOHEHHE);

° HAXOJUTh YaCTOTHI YUCIIOBBIX 3HAYCHUI U YACTOTHI COOBITHH, B TOM YHCIIC TIO
pe3ynbTaTam u3MepeHui U HabJII0ICHUIA;

° HaXOJIUTh BEPOSITHOCTH CIyYaWHBIX COOBITUN B OMBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJI€ B ONBITaX C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

° UCIIOJIb30BaTh TpaduyuecKkre MOJEIHN: JEPEBO CIy4YailHOro 3KCIEPUMEHTA,
auarpaMMbl DWjepa, YuCciIoBast npsmas;
° ONEpUPOBATh MOHATUAMU: MHOKECTBO, IOMHOKECTBO; BBIIIOJIHATH ONEPALIUH

HaJ MHOXXECTBaMU: OOBEIMHEHHUE, NEepecedeHre, JONOJHEHUE; MEePEUUCISITh AIEMEHTHI
MHO’KECTB; IPUMEHSTH CBOIICTBAa MHOXECTB;

° MCTIONb30BaTh rpauuecKoe MpeCTaBICHNE MHOXKECTB U CBSA3CH MEXITYy HUMU
JUIA OMHMCAHMs TPOLIECCOB U SIBJICHHM, B TOM YHWCJE MPU PEUICHUH 33Jad U3 JPYTUX
y4eOHBIX MPEMETOB U KypCOB.
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10 kmace
° U3BJICKATh U MPEe0Opa30BBIBaTh HHPOPMAIIHIO, TIPESACTABICHHYIO B Pa3IUYHBIX
HCTOYHHKAX B BHJIC TAOJIMII, AHarpaMM, rpauKoB; MPECTaBIIATh JaHHBIC B BUAC TaOJIHII,
JauarpaMm, rpaduKoB;

° pemarh 3aJayd  OpPraHM30BaHHBIM IEepeOOpOM BapHAHTOB, a TAaKXKe C
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX MMPABUI U METOJIOB;

° HCIIOJB30BaTh OIMCATENIbHBIE XapaKTEPUCTUKHA JUII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUS U MEPBI paCCEUBaHUS;

° HaXOAMUTh YaCTOTHl 3HAUEHUH U YACTOThI COOBITHUS, B TOM YMCJIE IOJIB3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOII0CHUI;

° HaxOJIUTh BEPOSITHOCTH CIyYalHBIX COOBITUHA B M3YyYEHHBIX OIBITaX, B TOM

YHCJIE B OMBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSLX UCTIBITAHUN
110 TIEPBOTO ycrexa, B CEpUsIX UCIBITaHUN bepHyuu;

° UMETh INPEACTABICHUE O CIYy4alHOM BEIMYMHE U O pacClpeleiIeHUn
BEPOSATHOCTEN;
° MMETh TMPEACTABICHUE O 3aKOHE OOJBIIMX YHUCEN KakK O MpOSBICHUU

3aKOHOMEPHOCTH B CJIy4YalHOM HM3MEHUMBOCTH M O POJU 3aKOoHA OOJBIIMX YHUCENl B
MIPUPOJIE U OOIIECTRBE.

CneunnajbHble MpeAMeTHbIE Pe3yJIbTATHI:

° BJIaJICHUE 3PUTEIBHO-0CA3ATEIbHBIM CIIOCOOOM 00CIeIOBAaHUSI I BOCIIPUSTHUS
IBETHBIX (WJIM KOHTPACTHBIX, YEPHO-OENBbIX) pelbePHBIX H300paKEeHUU MPEAMETOB,
KOHTYPHBIX U300pKEHUIN T€OMETPUUECKUX QUTYP U T.II.

° YMEHUE  BBINIOJIHATH NPU  TOMOIIA  YEPTEKHBIX  MHCTPYMECHTOB
T€OMETPUYECKUE TTOCTPOEHUSI, TOCTpOoeHUE rpadMKoB (PYHKITUH, TUarpamMm | T.I1.

° YMEHUE YUTaTh IBETHbIC (WM KOHTPACTHBIC, UYEpHO-Oenbie) penbedHbIe
rpaduKy AIeMEHTapHBIX (PYHKINI HAa KOOPAMHATHON TIJIOCKOCTH.

° BJIQJICHUE TIPABUJIAMH 3allUCH MaTEeMaTHYECKUX (OPMYT M CHCIHATBHBIX
3HAKOB.

° BIIaJICHUE TTPUEMaMH MPEe0Opa30BaHUS MATEMATHUECCKUX BBIPAKESHUH.
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TemaTH4yeckoe IJIAHUPOBAHME 110 y‘lEﬁHOMy KYpCyY «BepOSITHOCTL H CTATHCTHKA»

8 KkJacce

(1 uac B Hexemio, 34 yaca)

Ha3zBanue
paszaesia (TeMbl)
(4MCJI0 4ACOB)

OcHOBHOE coiep:KaHue

OcHoBHbBIE BHUADBI A€ATCJIbHOCTH oﬁyqamumxm

[Ipencrasnenue [IpeacraBinenre JaHHBIX B BUJAe TaOIul, | ® OCBauMBaTh CIOCOOBI Ipe/iCTaBICHUs
JaHHbIX. (7 4.) nuarpaMmm, rpadukoB. 3anoaHeHue Tabaull, YTeHue CTATUCTUYECKUX JIAHHBIX U YHCIIOBBIX MACCHBOB C
U TOCTpOEHHE  JuarpaMMm  (CTOJIOMKOBBIX MOMOIIBIO TaOJIUIL U IUarpamMM C UCIIOJIb30BAaHUEM
(ctonmbuaTeiX) U KpyroBbix). YUreHue rpadukon aKTyaJTbHBIX u BaKHBIX JTAHHBIX
peanbHbIX mpoueccoB. M3pineuenue uHpopmanuu (memorpaduueckre  JaHHBIE,  MPOU3BOJICTBO
U3 JuarpaMM M TaQJHL, HCHOJb30BaHUE U IPOMBIIIUIEHHON " CENBbCKOXO35IMCTBEHHON
UHTepIpeTanus JaHHbIX. [IpakThyeckass pabota NPOAYKIIMHA, OOMISCTBEHHBIE W  MPUPOIHBIC
«Tabnuipy. [TpakTyeckas pabota SIBJICHUSA);
«/IlnarpamMmbDy. ® 3ydaTh METOABl palbOThl C TAOMWYHBIMH U
rpaguUecKuMuy MPEAICTABICHUSIMHU TAHHBIX B XOJI€
MpaKTUYECKUX paboT (cocTaBieHUE TaOIUIl U
OCTPOEHHUE AUArPaAMM OTPAHUUEHHO).
OnucarenbHas OnucarenbHas CTaTUCTHUKA! cpenHee| ® ocBaWBaTh TMOHSTHS: YHUCIOBOM Habop, Mepa
craructuka. (8 u.) |apudmernyeckoe, MearaHa, pa3Max, HanOoJbIlee W [EHTPAIBbHOW TEHACHIMU (Mepa ILEHTpPa), B TOM
HauMEHbIllee 3HAYCHUS HAaOOpa YHMCIOBBIX JAHHBIX|  YHCIE cpeHee apu(MeTHIECKOe, MEINaHa;
[Ipumepsb1 CIIy4YaliHOU M3MEHYMBOCTH.| ® OIKCBHIBATH CTATUCTUYECKUE NAaHHBIC C IOMOILBIO
[Ipaktrueckas padora «CpeaHre 3HaUCHUS. cpenHero apu(pMeTUYEeCKOro U MEAMAHbl; PelaTh
3a/ayu;
® u3ydYaTh CBOMCTBA CPEIHUX B XOJI€ MPAKTHUECKUX
pabort
® OCBauBaTh MOHATHSA: HaWOOJIbIIICC U HAMMEHBIIICE
3HAYEHUSI YUCIIOBOTO MAaCCHBA, pa3Max;
® padoTaTh C HE3HAKOMBIMH CJIOBAaMHU U TEPMUHAMH,
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MoJay4yaTh  JIONOJIHUTEIbHBIE CBEJICHUS 0Q
OKPY’KAIOILIEM MHPE;
MHTEPIIPETUPOBATh MOJYYEHHBIE B XOJI€ PEIICHHUS]
3a/1a4d JJaHHBIE;
MPUMEHSTh TOJIyYEHHbIE 3HAHUS JJI1 OMUCAHUS U]
aHanau3a 00ObEKTOB U SIBIICHUM OKPY>KAIOIETO MUPA;
pemaTrh 3alayd Ha BBIOOp crocoba omucaHus
JAHHBIX B COOTBETCTBUU C MHPHUPOION NTaHHBIX W

OCIsIMHA UCCIICAOBAaHUMA.

Cnyvaiinas
U3MEHYHMBOCTD. (6

q.)

CnydaitHas uW3MEHUMBOCThH (TipumMmepsnl). YacTtoTa
3HQYEHW B MACCHUBE [JaHHBIX. | pynmupoBka.
['ucrorpammsl. [IpakTuueckas padora «Ciyuaiinas
U3MEHYHUBOCTDY.

OCBAaMBATh MOHATHS: YACTOTA 3HAYCHU B MACCUBE
JAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOIPaMMa;
YUTaThb W AHAIM3UPOBATh  TUCTOTPAMMBI,
noAOUpaTh MOAXOASIIUN IIar TPYIIUPOBKU ISt
MPEICTABJICHUS JaHHBIX;

OCBaMBAaTh BOCHIPUSITHE rpagu4ecKoro
MPEICTABJICHUSI  PA3HBIX  BUJOB  CIy4YallHOU
W3MEHUYHUBOCTHU B XOJI€ MPAKTUYECKOU pabOThI.

BBenenue B
Teopuro  rpadoB.
(44)

CrnyyallHbIN 3KCHEpPUMEHT (ONBIT) U Clly4ailHoe
coopiTie. BeposrHocth u  yacrota. Poub
MaJIOBEPOSITHBIX W MPAKTUYECKH JIOCTOBEPHBIX
COOBITHI B TIpUpOJIe M B oOmiecTBe. MoHeTa U

uUrpajibHasi KOCTb B TEOPUU  BEPOSITHOCTEH.
[IpakTueckass pabora «YacTtoTa BbINAICHUS
opJay.

OCBaMBaTh MOHATHS: rpad), BepirHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPILIWHBI), IIENb U
ITUKIT;

OCBaWBaTh MOHATHUS: MyTh B Tpade, SHICPOB MyTh,
0o0xon rpada, opueHTUPOBaHHBIH rpad;

pemarh 3aJadyd  Ha TIOMCK CYMMBI CTeleHen
BepiuH rpada, Ha mouck obxona rpada, Ha MOUCK
yTe B OPUEHTUPOBAHHBIX rpadax;

OCBamBaTh CMOCOOBI TPEACTABICHUS 3aaad U3
Kypca anreopsl, r€OMETPHH, TEeOpUu
BEPOSITHOCTEH, NPYrUX MPEIAMETOB C ITOMOIIBIO
rpadoB (KapThl, CXEMbl, JIEKTPUUECKHUE LICTIH,
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(GbyHKIMOHATBHBIE COOTBETCTBHUSA) Ha MMPpUMEpax 1o
TOTOBBIM PUCYHKaM.

BepositHOCTB 15
4acToTa CIIy4alHOr(
coObITHs. (4 49.)

['pad, Bepmuna, pedpo. Crenenp BepmnHbl. Ynciao
pébep W CcyMMapHas  CTENEHb  BEpUIUH.
[IpencraBinenne o cBs3HocTH Tpada. llemu u
mukiel. [Tyt B rpadax. Ob6xonm rpada (diinmepos
nyth). IlpencraBienne 00 OpPUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMmonibio rpados.

OCBaWBATh  TMOHSTUA: CIy4alHBIA ONBIT U
CIIy4anHoe coObITHE, MaJIOBEpPOSITHOE u
IPaKTUYECKU JOCTOBEPHOE COOBITHUE;

U3y4yaTh 3HAYUMOCTh MaJIOBEPOSITHBIX COOBITUN B
npupoge U OOIIeCTBE Ha BaXXHBIX MpUMEpax
(aBapuu, HECUYACTHBIC cly4au, 3ammTa
NePCOHANBLHOM HH(OpPMAIUH, TTepeadya JaHHBIX);
U3y4yaTb pOJIb KJIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHeTa, UrpalibHas KOCTb) B TEOpUHU
BEPOSTHOCTEN;

HaOII0aTh M M3y4aTh 4YacTOTy COOBITHH B
MPOCTBIX JKCIEPUMEHTAX B XOJEC MPAKTUUYECKOU
paboTHI.

O60061menue,
KOHTPOJIb. (5 4.)

[IpencraBienue JTAHHBIX. OnucarenbHas
CTaTUCTHKA. BEpOATHOCTH CITydailHOro COOBITHS.

NOBTOPATHh U3YYEHHOE M BBICTPAUBATHh CUCTEMY
3HAHUI;

pelmarh 3aJ1a4yd Ha IPEACTABICHHE W ONUCAHHE
JAHHBIX C IOMOILBIO N3YYEHHBIX XapaKTEPUCTHK;
o0CyX/IaTh MPUMEPHI  CIYYalHBIX  COOBITH,
MaJOBEPOSTHBIX M IPAKTUYECKH JIOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOAE U KU3HU
YEJI0BEKA.

KJIacCC

(1 gyac B Henme10, 34 yaca)
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Ha3zBanue

pa3nena
(Tembl) OcHoOBHOe coiep:KaHue OcHOBHBIE BHABI 1EATEJIbHOCTH 00yYAKOIINXCH
(umcJiio
4acoB)

[loBTOpEHUE [IpencraBienrie AaHHBIX B BHUAE TaOuII, MOBTOPSATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM;

Kypca 8 kiacca. (4

q.)

JarpaMm, rpadukos.

pelarh 3a1a4y Ha IPEACTABICHUE U ONMCAHUE JAaHHBIX
C IIOMOUIBIO U3YUYEHHBIX XapaKTEPHUCTHK;

pelmarb 3aJadyd Ha MPEACTAaBICHUE IPYIIIMPOBAHHBIX
JAHHBIX U ONHACAHUE CIIyYaHOW N3MEHYUBOCTH;
pelmarh 3aJa4d Ha OIPEAEICHUE YAaCTOThl CIyYaWHBIX
cOOBITHH, TPUBOJUTH MPUMEPHI CIYYalHBIX COOBITH,
MaJIOBEPOSTHBIX W NPAKTHYECKH  JTOCTOBEPHBIX
CIIy4allHbIX COOBITUH, UX POJU B MPUPOJE U KU3HH
YeJI0BEKA.

OnucarenpHas N3Mepenue paccenBanus AaHHbIX. Jlucnepcus OCBaMBaTh IIOHATHS: JUCHEPCHUS M CTaHJIAPTHOE
CTaTHUCTHKA. M CTaHJApPTHOE OTKJIOHEHHE  YHCJIOBBIX OTKJIOHCHHUE, HCIOJIb30BaTh 3TH XapPaKTEPUCTUKU JIJIS
PacceuBanue HabopoB. /[narpamMmma paccenBaHus. OIMCAaHUs pacCEUBaHUs TaHHBIX;
naHHBIX. (4 4.) BBIJIBUTATh THUIOTE3bl 00 OTCYTCTBUM WM HATUYUU
CBSI3U T10 AUarpamMMmaM pacCeuBaHUs,
paccMaTpuBaTh MOpUMEPBl  JAUarpaMMm pacceuBaHUs,
MOCTPOCHHBIX 110 UMEIOIIUMCS TAHHBIM.
MmuoxecTBa. (4 4.) | MHOXeCTBO, 3JIEMEHT MHOJKECTBA, OCBaMBaTh MOHATHUSI: MHOKECTBO, PJIEMEHT MHOXECTBA,
ITOJIMHOKECTBO. Oneparuu HaJ MIOJIMHOKECTBO;
MHOKECTBaMU: OOBEAUHEHHE, IEPECEUCHHE, BBITIOJTHATH orieparuu Ha MHO>XECTBAMM:
nonoiaHenre. CBoiicTBa  omepainuid  Haj 00beIMHEHUE, TIepeceyeHre, JOTIOJHECHHUE;
MHOKECTBAMU: MePEeMECTUTENIHHOE, HCIIOJIB30BaTh CBOMCTBA: MepEMECTUTENHHOE,
COYeTaTeJIbHOE, pacnpeeIuTeNbHOE, coYeTaTeNIbHOE, pacIpeaeIuTeIbHOE, BKIFOUCHHUS;

BKIOueHus. Vcmonp3oBanue rpaduaeckoro

UCIIOJIb30BaTh Tpaduueckoe MpeCcTaBiIeHNE MHOXKECTB
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MNpCACTABJICHUA MHOXCCTB MIJII OIIMCAHUA
PCAJIbHBIX IIPOLOCCCOB U HBHGHHﬁ, IIpu

IpU ONUCAHUM peaJbHBIX IMPOILIECCOB U SIBICHUM, MpuU
pelIeHU 3aJad M3 JIPYyrux Y4eOHbIX MPEAMETOB U

pElIeHNN 3a/au. KYpCOB.

BepositHOCTB DOnemMeHTapHble COOBITUS CIIy4ailHOTO ONBITA. OCBauMBaTh  MOHATHUSA:  JJIEMEHTapHOE  COOBITHE,

CIIy4alHOI O Cny4daitnbie coObITHS. BeposTHOCTU COOBITHH. CIIy4anHoe coObITHE Kak COBOKYITHOCTb

coObiTHs. (6 4.) OnpITHI Cc PAaBHOBO3MOKHBIMU ONMarompusTCTBYIOIIUX  JJEMEHTApHBIX  COOBITHH,
3JIEMEHTapHbIMU  COOBITUAMHU.  CirydaliHBIN PaBHOBO3MOYKHBIE AJIEMEHTAPHBIE COOBITHS;

BbIOOp. CBS3b MEXIy MalOBEPOSTHBIMU U
MPAKTUYECKA JOCTOBEPHBIMU COOBITUSIMH B
npupoze, oduiectBe U Hayke. [Ipaktuueckas
padora «OnbeITBI C  PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUSIMIY.

peniaTh 3aJja4i Ha BIYUCIICHUE BEPOSATHOCTEN COOBITHI
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUN CIy4ailHOro
OTIBITA;

peniaTh 3a7ja4i Ha BBIYUCIICHUE BEPOATHOCTEN COOBITUI
B OIBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPA;
NPOBOJAUTh W HW3Yy4yaTh OMbBITHI C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU  COOBITUSIMH  (C  HCIOJIb30BAHUEM
MOHET, UTPaJbHBIX KOCTEW, APYrUX MOJENEH) B X0Je
IPAKTUYECKON pabOTHI.

Brenenue B | Jepego. CaoiicTBa J€PEBHEB: OCBaMBaTh TMOHSATHUS: JIepeBO Kak Tpad Oe3 IHKIia,
Teoputo TpadoB. | €AMHCTBEHHOCTh  NYTH,  CYIIECTBOBAHUE BHCSYas BepIIMHA (JIUCT), BETBb JiepeBa, MyTh B JIepEBE,
(44) BUCSYCH BEPIIMHBI, CBS3b MEXKIAY YHUCIOM JIAAMETP AEPEBA;
BepmiiH ®W  guciaom  péoep. Ilpasuio M3y4yaTh CBOWCTBAa JE€pPEBa: CYIIECTBOBAHUE BUCSYEH
YMHOX€EHHUs. PemeHue 3amady ¢ MOMOUIBIO BEpIIMHBI, E€IWHCTBEHHOCTb MYTH MEXIY JBYMS
rpacdoB. BEpIIMHAMHU, CBSI3b MEXIY YHMCJIIOM BEPIIMH U YHCIOM
p&oep;
pemarh 3ajJauyd Ha TMOMCK U TIEPEUHCIICHUE IMyTel B
JepeBe, OMpEeNeNICHHEe 4Yuciia BepUIuH Wik pédep B
nepeBe, o0xoj OWHApPHOTO JAEpeBa, B TOM YHCIE C
IPUMEHEHHUEM TTPaBUJIa YMHOXKEHUS.
Cnydaitnbie [IpoTuBomonOXHBIE COOBITHSA. [[narpamma OCBaWBaTh TMOHSTHUS: B3aUMHO IPOTUBOIIOJIOKHbBIC
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coObITHs. (8 4.)

Oinepa. OObeauHEHHWE U  IEpEceueHue
cobpiTuil. HecoBMecTHBIE cOOBITHS. DOpMyIia
CJIOKEHUS BEPOSITHOCTEM. VYcnoBHas
BEPOSATHOCTb. [IpaBuiio YMHOKEHUS.
HezaBucumbie  coObiTuda.  IIpencraBienue
JKCIIEpUMEHTa B BHUJIE JepeBa. PelieHue
3alay  Ha HAXOXKJIECHHE BEPOATHOCTEH C
MTOMOIIBIO JepeBa CIIy4aliHOTO
AKCIIEpPUMEHTA, UarpaMmm Jiliepa.

COOBITHSI, OTepalud HaJl COOBITUSIMU, OOBECIUHECHUE U
nepecedyeHne coobITUl, Auarpamma Dditniepa (Ditnepa—
Benna), coBMecTHbIE 1 HECOBMECTHBIE COOBITHS;
U3y4yaThb TEOPEMbl O BEPOSTHOCTH OOBEIMHEHUS ABYX
cOOBITHH ((POPMYITBI CHOXKEHUS BEPOSITHOCTE);

pemarh 3a7ayd, B TOM YHUCIE TEKCTOBBIE 3aJa4d Ha
ONIPENICIICHHE BEPOSATHOCTEN o0beIMHEHUS U
nepeceyeHrsi COOBITHI C TTOMOIIBIO YUCIOBOM MPSIMO,
nuarpamm Dunepa, GopMyIIbl CIIOKEHUS BEPOSITHOCTEM;
OCBaMBaTh MOHSATHUA: MIPaBUIIO YMHOXEHUS
BEPOSITHOCTEH, YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
COOBITHSI IEPEBO CIYYAHHOTO ONBITA;
u3yyaTb CBOMCTBa (ompeneneHust)
COOBITHIA;

pemarp 3aJayd Ha ONPENEICHHE W HCIOJIb30BAHUE
HE3aBHCHUMBIX COOBITHI;

pelmaTth 3a/laud Ha MOUWCK BEPOSITHOCTEW, B TOM YHUCIIE
YCJIOBHBIX, C WCIOJIb30BAHHEM JI€peBa CIy4ailHOTO
OTIBITA.

HE3aBUCHUMBbIX

O06o06menue,
KOHTPOJIb. (4 4.)

OmmcarenpHas
BeposatrHocTb

[IpencraBneHnne  TaHHBIX.
CTaTUCTHKA I'padwr.
CITy4aifHOTO COOBITHSI.

NOBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA;
pemaTh 3aJja4i Ha IPEICTABICHUE U ONMCAHUE TaHHBIX
C IOMOUIBIO U3YUYEHHBIX XapaKTEPUCTHK;

pemaTh 3a/1a4u ¢ IpuMeHeHueM rpagos

pemiaTh  3aJaud  HAa  HAXOXJICHHE  BEPOSTHOCTH
CJIy4aifHOTO COOBITHS MO BEPOSATHOCTSIM 3JIEMEHTaPHBIX
COOBITHH, B TOM YHUCJIE€ B OMbITAX C PABHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSIMU;

peumars 3aaadu Ha  HaXO0XACHHC BCpOHTHOCTeﬁ
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06’I)CIII/IHCHI/I}I n ICPCCCUCHUA CO6I>ITI/Iﬁ, B TOM 4YHUCIJIC
HC3aBHUCHUMBIX, C HCIIOJIB30BaHHUCM rpa(bnqecm/lx
HpGI[CTaBJICHI/Iﬁ n I1CpCBa CJIy‘{aI\/’IHOFO OIIBITA.

10 KJace
(1 yac B Hememi0, 34 yaca)
Ha3zBanue pa3nena OcHOBHOe coiep:KaHue OcHOBHBIE BHABI 1ATEJIbHOCTH 00yYAKOIIMXCH
(TeMbl) (4HCJI0
4acoB)
[ToBTOpEHUE [IpencraBienre nMaHHBIX B BUJE TaOJWIl, | ® TOBTOPSITh U3YYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUIA;
Kypca 9 knacca. | amarpamMm, TpaduKOB, HHTEpHpeTanus | ® pEelaTh 3aJa4y Ha IPEICTABICHUE U OIIMCAHUE TaHHBIX;
(44.) JaHHBIX. YUTeHHWe MW IOCTpOeHHE TaONuIl, | ® pemarb 3aJayd Ha  HaxOXJIECHHUE BEPOSTHOCTEH
auarpamMM, rpa@uKoB IO  pealibHbIM 00beIMHEHUS U TIepeceueHUs] COOBITUH, B TOM YHCIIE
JTAHHBIM. HE3aBUCUMBIX, C  HCIIOJIb30BaHWEM TpauuecKux
NPEACTABICHUN U IEPEBA CIYYAHOTO OMBITA.
DJIEMEHTHI Ilepebop BapuanToB. IlepecTaHOBKM U | ® pemiath 3aJa4u IepedOpoOM BapUAHTOB;
KOMOWHATOPHUKH. dakTopual. Coueranust u YuCcjIO | ® OCBaWBaTh  MOHATUSA:  KOMOWHATOPHOE  MPABUIIO
(7 1) COYETaHUM. TpeyroabHUK [Tackasns. YMHOXKEHHUSI, YIOPSAIOUYCHHAs Iapa, TPOMKa OOBEKTOB,
Pemienne 3amau ¢ UCHOJIB30BAaHUEM NepPEeCTaHOBKa, (akTopuanm 4YUCIa, COYETaHUE, YHCIIO
KOMOWHATOPUKH. coyeTaHui, TpeyroJibHuK Ilackans;
® pellaTh 33/1a4d Ha MEPEUYMCIICHUE YNOPSI0YEHHBIX Map,
TPOEK, TMEPEUUCIICHHE TEPECTAHOBOK W COYETaHUM
AJIEMEHTOB Pa3JIMYHBIX MHOXKECTB;
® pelllaTh 3aJlayd Ha NPUMEHEHHE 4YHCjla COYETaHUU B
anredpe (cokpaméHHoe yMHOXeHue, OnHom HproToHa);
° NpUMEHsIsT KOMOWHATOPWKY, 3aJaud  Ha

pelarsb,
BBIUHCIICHUE BEPOSITHOCTEM.
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['eomerpuueckas
BEPOATHOCTh. (3

q.)

I'eomeTpuueckasi BepoaTHOCTh. CiryyallHbIN
BBIOOP TOYKHU U3 (PUTYpHI HA TIJIOCKOCTH, U3
OTpe3Ka, U3 AYTU OKPYKHOCTH.

OCBaMBaTh IIOHATHE N'€OMETPUYECKON BEPOATHOCTH;

pelaTh 3a7a4v Ha HaXO0KJICHUE BEPOSTHOCTEN B OIBITAX,
OPENCTaBUMBIX KaK BBIOOP TOUEK M3 MHOIOYTOJIbHHKA,
Kpyra, OTp€3Ka WM JYTH OKPYKHOCTH, YHCIOBOIO

MTPOMEKYTKA.
HcnpiTanus UcnbiTanne. Ycnex u Heypawa. Cepus OCBaWBaTh  I[IOHATHUA:  HCHOBITAHUE,  DJIEMEHTAPHOE
bepuymu. (6 4.) UCIIBITAHUI 110 IIEPBOTO ycrexa. coObITUE B UCHBITaHUM (yCIeX M HeyJada), cepus
UcnbiTanuss  bepuymu.  BepositHOCTH UCIIBITAaHUM, HACTYIJICHUE MEPBOTO ycrnexa (HeyJaauw),
coObITHI B cepuM UCHBbITaHUM bepHyiu. cepus ucnblTanui bepnyiuy;
[IpakTnueckas pabora «HcnbiTanus pemaTh 3a7a4i Ha HaXO0XKJIEHUE BEPOSITHOCTEH COOBITUIA
bepnymm». B CEpUM UCHBITAaHUU JI0 MEPBOTO yCIIEXa, B TOM YHUCIIE C

npuMeHeHueM  GOpMyJbl  CyMMBI  TF€OMETPUUYECKOU
POTPECCUH;
pemiath  3aJayd  Ha  HAxXOXJICHUE  BEPOATHOCTEU

AJIeMEHTApHBIX COOBITHI B cepuu UcnibITaHUN bepHymu,
Ha HAaxOXXJEHUE BEPOATHOCTH OIPEIACIEHHOIO YHCIIA
YCIIEXOB B CEPUU UCIIBITAHUN bepryiu;

u3ydyaTb B XOJI€ TNPAKTUYECKOM pabOThl CBOWCTBA
BEPOSITHOCTU B CEPUM UCTIbITAaHUN bepHyrum.
CnydaitHas CnyuvaiiHas BeIWYMHA W paclpeciieHHe OCBOMTBH TMOHATHS: CiydaiiHas BEJIMYMHA, 3HAYEHUE

BenuuuHa. (6 4.)

BEPOSITHOCTEW. MareMaTuueckoe OXKUIaHue
n aucnepcus. [Ipumepsl mMaTemMaTH4eCcKOro
OXHUIAHUSI KAK TEOPETUYECKOrO CPEIHETO
3HAYEHHsS]  BEIWYMHBL.  MaTeMaTu4eckoe
OXHMIAHUE W  JUCHEpPCHUS  CIy4alHOU
BEJIMYMHBI  «UYHUCJIO YCIEXOB B  CEpUH
YCTbITaHUuN bepHyIum».

[lonatue o 3akoHe OOJBIIUX  YHUCEN.
H3MepeHne BepOSITHOCTEN C MOMOIIBIO

® (OCBaMBaATH

CIIy4allHOW BEJINYMHBI, PACIIPEICIICHUE BEPOSTHOCTEN;
u3ydyatb M OOCYXJaTb NpPUMEpPbl JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbBIX BEJIMUYUH (POCT, BEC YEIIOBEKA,
YUCJIEHHOCTb  HAaCeJeHusd,  JAPyrue  HU3MEHUUBBIC
BEJIMYUHBI, PACCMATPUBABLIMECS B KypCE CTAaTUCTUKH),
MOJENBHBIX  CIy4alHBbIX BEJIWYMH, CBSA3AHHBIX CO
CIy4allHBIMH oOmbITaMu (OpOCaHHE MOHETHI, UTPATBHOU
KOCTH, CO CIy4ailHbIM BBIOOPOM H T. I1.);

ITIOHATHA: MaTEMATHYCCKOC OXHNIOaHHUC
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qgacToT. Posib M 3HaueHue 3aKOoHA OOJIBIIINX
quces B IPUPO/IC U OOIIECTBE.

CIy4YallHOM BEJWYMHBI KAK TEOPETHYECKOE CpEaHEE
3HA4YEHUE, NUCIEPCUS CIIYYalHOW BEJIIMYMHBI KaK aHAJIOoT
JTUCIIEPCUH YHCIOBOTO HabOPa;

pemarps 3aJa4d  Ha BBIYMCICHUE MAaTeMaTUYECKOTrO
OXKMJAHUSA W JHUCHEPCUM JHUCKPETHOM  CIIy4yalHOU
BEJIMYMHBI 110 3aJaHHOMY PacCIIPEIEICHUI0, B TOM YHCIIE
3a71a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU;
3HAKOMHUTBCS C MAaTEMaTHYECKUM  OXHJIAHUEM U
JACIIEPCUEH HEKOTOPBIX PACIPEACIICHUNW, B TOM YHCIIE
pacrpeeneHus CIy4alHOW BETMYUHBI «UUCIIO YCIIEXOBY
B CEpUM UCIbITAaHUN bepHyuu;

U3y4yaThb  4YacTOTy COOBITUS B  TOBTOPSIOLIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEJIUYUHY;
3HAKOMHUTBCA C 3aKOHOM OoJblux uucena (B Qopme
bepuymnu): npu OONBIIOM YHCIE ONBITOB YacTOTa
cOOBbITHS OJIM3KA K €r0 BEPOSITHOCTH;

pelIaTh 3a/1a4i Ha U3MEPEHNUE BEPOSITHOCTEN C IOMOIIBIO
4acToT;

00CYXKJaTh pOJIb 3aKOHA OOJIBIIMX YKUCENI B 000CHOBAHUU
YaCTOTHOT'O METO/1a U3MEPEHUS BEPOSITHOCTEM;
0o0CyX/aTh 3aKOH OOJBIIMX YHUCEN KaK TMPOSBICHUE
CTaTUCTUYECKOM  YCTOWYMBOCTA B  U3MEHUYMBBIX
SIBJICHHSIX, POJIb 3aKOHA OOJIBIIIMX YHCENl B MIPHUPOJC U B
YKU3HU YEJIOBEKA.

O06o061menue,
KOHTPOJIb. (8 4.)

IIpencraBnenne nanHbiX. OnmcartenbHas
CTaTUCTHKA. BeposSTHOCTH  CIy4ailHOTO
COOBITHSI.  DJeMEHThl ~ KOMOWHATOPUKHU.
City4yailHbl€ BEJTMUMHBI U PACIIPEAECIEHUS.

MOBTOPSATH U3YUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHMUIA;
pemarh 3aJ1a4 Ha MPEACTABICHUE U ONIMCAHUE JaHHBIX;
pelaTth 3aja4i Ha Hax0XKJICHUE BEPOSITHOCTEH COOBITHIA,
B TOM YHCJIE B ONbITaX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEU

103




00bEIMHEHUSI W TIEpecedYeHUss COOBITUM, BBIYUCIIATH
BEPOSITHOCTA B ONBITaX C CEPUSIMU  CIIyYalHBIX
UCHBITAHWMH.

104




		2023-01-25T19:39:49+1200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 27" ПЕТРОПАВЛОВСК-КАМЧАТСКОГО ГОРОДСКОГО ОКРУГА
	Дышлевская Галина Николаевна, Директор, Удостоверяющий центр УФК, Серийный номер сертификата: 7b9b387b26e13f6476991ce13c76af3845882eb5 




