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MOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo matemaTuke s oOydarommxcs 5-9 kiaccoB pa3paboraHaHa
ocHoBe ®I'OC OOO. B mporpamme Mo MaT€MaTHKE YYTEHbI UJEU U TOJIOKEHUS
Konnenmuu pa3BuTus MaTeMaTiueckoro oopazoanus B Poccuiickoii denepanum.

[IpeameTOoM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIlIETO MUPa —
NPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIIbITE, 10 AOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uael). MaTemaTuueckue 3HaHusI 00eCTIeYnBalOT
MMOHMMAHUE TMPUHLUIOB YCTPOWCTBA MW HCMOJIb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHUE W HWHTEPIPETALMUI0 COLUAIBHOM, 5SKOHOMUYECKOW, MMOIUTUYECKOU
uH(popMaIuK, aI0T BO3MOXKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH POPMYJIbI, BIAJIETh MPAKTUUYECKUMU MPUEMAMU T€OMETPUUYECKUX
U3MEPEeHU U TMOCTPOCHUM, YUTaTh MHPOPMAIMIO, MPEACTABICHHYIO B BUJIE TaOJIMHII,
quarpaMM U Tpa@uKoOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITHI.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTeMaTHYECKUN CTHUITb
MBIIUICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHAYKLUHUS W JEIyKIHS,
000011IeHre ¥ KOHKpETU3aIusl, aHallu3 U CUHTE3, KJacCU(pUKAIUI U CHCTeMaTH3allus,
abctparupoBanue u aHaIOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TPaBUIIa UX

KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CITOCOOCTBYIOT
BbIPa0OTKE YMEHHUs (OPMYITUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbINUIeHHE. M3yueHrne MaTteMaTuku oOecreunBacT
dbopMupOBaHUE AITOPUTMUUYECKON KOMIOHEHThI MBIIIICHUS! U BOCIIUTAHUE YMEHUI
JNEUCTBOBATh MO 3aJlaHHBIM  aJICOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYUPOBaTh HOBBIE. B mporiecce perieHus 3aay — OCHOBOM y4eOHOM AeSTETbHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKAs U MPUKJIAIHAS CTOPOHBI MBIIIIJICHUS.
OO0y4deHue MaTeMaTHKe 1a€T BO3MOXKHOCTh Pa3BUBATh Y 00YUYaIOIIUXCSl TOUHYIO,
pallMOHAJIBHYI0 W MH()OPMATUBHYIO pe€ub, YMEHUE OTOMpaTh HamOoJiee MOAXOISAIINE

S3BIKOBBIC, CUMBOJIMUECKHE, Ipad)uuecKue Cpe/ICTBa IS BRIPAKCHUS CYXKIACHUN U
HarJISAHOTO UX MPEICTABIICHHUS.

[Ipn m3yueHWM MaTeMaTHKU OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJaMH
MIO3HAHUS JEHCTBUTEIBHOCTH, NIPEACTABICHUSMU O MIPEAMETE U METOJIaX MATEMATUKH,
UX OTJIMYUH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUSI MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKJIAAHBIX 3a4a4.



[IpuopureTHpIMU TIENMSIMH OOy4YEHHsI MaTemMaTHke B 5-9 Kiaccax SIBISIOTCS:

(GbopMHUpPOBaHNUE LEHTPAIbHBIX MATEMATHYECKUX MOHSITHH (YMCII0, BEJIMYUHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCThb, (PYHKIHS), 00ECIICUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00yUYarOIIUXCS;

MO/BECHUE OOYyYaroNMXcsl Ha JOCTYITHOM [Jii HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYXAIOIIETO MHUpA, TOHUMAHUE MAaTEMAaTUKH KaK 4acTH
00111e1l KyJIbTYPHI YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH o0Oydyarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBanue (GYHKIIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MaTeMAaTHYECKUX MOHSATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pCATbHBIX >KMU3HEHHBIX CUTYyalMsIX W MPU W3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyJMpOBaTh HMX Ha SI3bIKE
MaTeMaTUKM UM CO3/1aBaTh MaTEMaTHUYECKHUE MOJICNIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKUl ammapaT JJig penieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
HMHTEPIPETUPOBATH U OLICHUBAThH MOJyYEHHBIE PE3yJIbTaThI.

OCHOBHBIE JJMHUHU COJICPKAHUS IPOrpaMMBbI 0 MaTeMaThke B 5—9 kiaccax: «Hucna
U BBIYUCICHUS», «Anredpa» («ANreOpaniyecKkue BbIpaXEHUs», «YpPaBHEHUS W
HEpaBeHCTBaAY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue GUrypbl U UX CBOMCTBAY,
«3MepeHre TeoOMETPUYECKUX BEJIMYUHY»), «BeposTHOCTH W cTaTUCTHKa». JlaHHBIC
JIMHUM Pa3BUBAIOTCA TapasuIeNIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOU JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYTO#, a B TECHOM KOHTAKTE€ U B3aUMO/ICHCTBUMU.

ConepxkaHue nmporpaMMbl 10 MaTEMATUKE, paclpeiesiEHHOE MO TofaM o0y4YeHus,
CTPYKTYPUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BolpocaM  oOyuwarommuecss  oOpamaiuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTeMaTHYECKUMU TOHSITUSMU U HaBbIKAMH OCYIIECTBISJIOCH MOCIEI0BATEIbHO U
MOCTYIATEIbHO, C COOJIOACHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTUYECKUX MPEACTABICHUN OOyUarommxcs,
pacuupsis u yrayosisst €€, o0pasysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maremaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMETOM Ha YPOBHE OCHOBHOTO o01miero oOpaszoBanus. B 5-9 knaccax maremartuka
TPaAUIIMOHHO U3YYaeTCs B paMKaXx CJIEIYIONMX yUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«MaremaTtukay, B 7-9 kiaccax — KypcoB «Airedpay» (BKJIIOYAast 3JIEMEHTHI CTATUCTUKU U
Teopun BepositHocTel) u «I'eomeTpus». I[lporpammoil mo Marematvke BBOJIUTCS
CaMOCTOSITENIbHBIN YU4eOHBIN Kypc «BeposITHOCTh U CTaTUCTUKAY.

OOuiee 4KCiIO 4acoB, PEKOMEHJIOBAHHBIX JJIsI MU3y4YeHUs] MaTeMaTUKH (0a30BbIii
YPOBEHb) HAa YPOBHE OCHOBHOTO 0011er0 oOpa3oBanus, — 952 gaca: B 5 wiacce — 170
gacoB (5 yacoB B HeJento), B 6 kimacce — 170 yacoB (5 yacoB B Hezento), B 7 kitacce —204
yaca (6 yacoB B HeJento), B 8 kimacce — 204 gaca (6 yacoB B Hejeno), B 9 kinacce — 204
yaca (6 4acoB B HEJIENIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30BAHUA

N3ydyeHne MaTeMaTUKK Ha ypOBHE OCHOBHOT'O 0011IEro 00pa30BaHus HAPaBJIEHO Ha
JOCTHMKEHHE OOYyYalOUUMUCS JIMYHOCTHBIX, METAlpeJIMETHBIX U  IPEIMETHBIX
o0pa30BaTeNIbHBIX PE3yIbTATOB OCBOCHHUS YUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTAaTbl  OCBOEHMS  IIPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3yIOTCS:

1) naTpuoTnyecKkoe BOCIUTAHME:

MPOSIBJICHUEM HHTEPECa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLIECHUEM K JTOCTHXKEHHUSM POCCUUCKHAX MAaTEMAaTHUKOB U POCCHUMCKOU
MAaTEMATHYECKOW IIKOJIbI, K UCIOJIB30BAHUIO ITUX JOCTHKEHHUM B JAPYrMX HaykKax U
MIPUKIIAJIHBIX cdhepax;

2) rpa’KaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00SI3aHHOCTEN IpaKAaHUHA U pean3aliu €ro mpas,
NOpE/ICTAaBJICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHUI, MPOUEAYP IPakTaHCKOT0 00IIeCTBa (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKHX IpOOJIEM, CBS3aHHBIX C IPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpya0BOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3aj]ad
MaTE€MaTU4YeCKOM  HANPAaBICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MAaTEMaTUYECKOTO
0o0pa3oBaHMsl Ha NPOTHKEHUM BCEH JKU3HU [UJIl YCHEIIHOMW MpO(ecCHOHAIBHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
INOCTPOCHUEM HHJMBUIYaAIbHOM TpaeKTOpUM O0Opa30BaHUS U IKU3HEHHBIX IJIAHOBC
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY W J3CTETHYECKOMY  BOCIPHUITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEHIeHUuM, pacCyKJACHUH, YMEHUIO BUJIEThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 IO3HAHMS:

OPHUEHTALMEN B JEATEIIbHOCTU HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIIOBEKa, MPUPOJIbI W OOIlecTBa,
MOHUMAHUEM MaTeMaTHYEeCKOW HayKu Kak cepbl UeTIOBEUYECKOMN e TEIHbHOCTH, ITAIIOB
€€ pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS UIMBUIM3ALMH, OBJIAJICHUEM S3BIKOM
MAaTEMATUKU U MAaTEMATHYECKON KyJbTYpPOM KakK CpPEICTBOM IIO3HAHUS MHUPA,



OBJIaACHHUCM HpOCTGﬁIHHMH HaBBbIKAMH HCCH@HOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (GopMUpPOBAHWE  KYJIbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0JIaromoJIy4ns:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKUE 3HAHUSI B MHTEPECaX CBOETO 370POBbA,
BEJICHUS 370POBOTr0 00pasza KM3HU (3A0pPOBOE MHUTAaHUE, COATAaHCHUPOBAHHBIA PEKUM
3aHATHH U OTAbIXA, peryJisipHas pu3nueckast akTUBHOCTH ), CHOOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOEro IMpaBa Ha OMMOKY M TaKOro >Ke€ IpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0rH4YeCcKOe BOCIIMTAHUE:

OpHUEHTaIlMel Ha TPUMEHEHHE MaTeMAaTHYEeCKUX 3HAHUW [IJIs pelieHus 3aJ]auyB
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U OIEHKH HMX
BO3MOXXHBIX TIOCHEACTBUM JJIi OKpY’KaloLIEH Cpenbl, OCO3HAHHEM TJI00alIbHOIO
XapakTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K M3MEHAOIIMMCS YCJIOBHAM COLMAJIBHOM M IPUPOAHOI CpeabI:

TOTOBHOCTBIO K JICHCTBUSM B YCIJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESITEIIbHOCTh, B TOM YHCJIE yMEHUE
YUHUThCS y APYTUX JIOAEH, TpruoOpeTaTh B COBMECTHOM AESATENbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMHU U3 ONbITA APYTHX;

HE00XO0AMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM Yucie (popMyIupoBaTh
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJIECHUSX, B TOM YHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh A€(PUIIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U IeUCTBUS, POPMYIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl IO MaTEMATHUKE Ha YPOBHE OCHOBHOI'O OOIIEr0
obOpasoBanus y oOydaromierocss OyayT chOpMHpPOBAHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTEPU3yIOUIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIbHBIMHU JCHCTBUSAMH,
YHUBEPCAJbHBIMU  KOMMYHUKATHBHBIMH  JCUCTBUSIMM M YHHUBEpPCaJIbHBIMU
PEryJsiTUBHBIMU JEHCTBUSAMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS

ba3oBble 1oruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX
O0OBEKTOB, MOHATHI, OTHOLICHUH MEXAYy MOHATUSAMHU, (POPMYIUPOBATH ONpEICIICHUS
NOHSATHUN, YCTAHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(DUKAILMK, OCHOBAHUS JJIs
000O0IIeHNS U CPaBHEHUSI, KPUTEPHUH ITPOBOJUMOTO aHANIN3A;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC



U OTpULIATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NIPOTUBOPEUMSB
(akTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKACHUAX, Npeajgaratb KpUTEPUUAIISA
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYU;

JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HUHAYKTHUBHBIX
YMO3AKIIFOYECHUH, YMO3AKIIOUEHUM 10 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUNA (MpsIMBIE U OT
IPOTUBHOTO), POBOJUTH CaMOCTOSTENIbHO HECJIOKHbIE J0Ka3aTeNbCTBA
MaTeMaTU4YecKuX (DaKTOB, BBICTPAUBATH APryMEHTALMIO, NPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CIIOCOO pelleHus] yueOHOH 3a/aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelieHus1, BbIOMpaTh HauboJee MOAXOIAUINM ¢ yUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBare/ibCKkue 1eHCTBUSA:

UCITOJIB30BaTh BOINPOCHI KaK HMCCICIOBATEIIBCKUNA HMHCTPYMEHT ITIO3HAHUS,
(bopMyIUPOBaTh BOIIPOCH], PUKCUPYIOITUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIWBAaTh MCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE;

IIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY HECJIOXHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pE3yJibTaTaMm
MIPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IIECHMUIA;

MIPOTHO3WPOBATh BO3MOXXHOE pa3BHTHE IIpoIiecca, a TakKe BBIABUTAThH
MIPEANOJIOKEHHS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanumeii:

BBISIBJISITh ~ HEJOCTAaTOYHOCTh M M30BITOYHOCTH  WH(OpMAIMM,  JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh,  AHAJU3UPOBATh, CHCTEMATHU3UPOBaTh W  HMHTEPIPETHUPOBATH
MH(pOpMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEICTABIICHHUS;

BBIOMpATh (POpMy mpecTaBieHuss MHOOpPMAIUU U WLTIOCTPUPOBATH pelllaeMble
3aJ1auu CXeMaMH, TuarpaMmMaMi, HHOU rpauKoi U MX KOMOWHAIIUSIMH;

OIIEHUBATh HAJIEKHOCTh MH(MOPMALIMK IO KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIIEM
UM chOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (QOPMYJIHMPOBATH CYX ICHUS B COOTBETCTBHHM C YCIOBUSIMH U
IeasIMU OOIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y TUCbMEHHBIX TEKCTaX, JaBaTh MMOSACHEHUS MO X0y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh



MIOJTyYCHHBINA PE3yJIbTAT;

B XoAe OOCyXIeHHus 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXKIaeMOl TEMBI,
poOJIeMbl, pelaeMoi 3a/1adu, BHICKA3bIBATh HJICH, HAIlleJICHHbIC HAa MOWCK PEIICHUS,
COTIOCTABIIATh CBOW CYXIEHUA C CYXIEHUSMH JPYTHX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3lIMYMe U CXOJCTBO TMO3HIINMA, B KOPPEKTHOU (hopme HopMyTHpOBaTh
pa3HOTJIacHsl, CBOU BO3PAXKECHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7add, SKCIEPUMEHTa, HCCIEIOBaHUS,
NPOEKTa, CaMOCTOATEIBHO BBHIOMPATh (GOpMaT BBICTYIUICHUS C Y4€TOM 3a7ad
Npe3eHTAlNUd U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHIUBUIYaIbHON PaOOTHI
IIPY pEIIeHUN yUeOHBIX MAaTEMATUIECKUX 3a71aY;

OPUHUMATH 1€7h COBMECTHOW JESATENbHOCTH, IJIAaHUPOBATh OPTaHHU3AIUI0
COBMECTHOH pabOTHI, paclpenemnsTh BUAbI paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIeCce
U pe3yJIbTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX (opmax paboTel (0OCykneHus, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI B IPYTHUE), BHITOIHATH CBOIO YacTh paOOTH M KOOPAMHHPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIUINA
POIYKT IO KPUTEPHUSAM, C(HOPMYJIUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eiCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATH TUIAH, allTOPUTM PEIICHUS 3aJadu (WM €ro 4acTh),
BbIOMpaTh Crmoco0 pelieHruss ¢ y4E€TOM MMEIOIIMXCS PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBHI PEUICHUN C YYETOM
HOBOU MH(pOpMaIUu.

CaMOKOHTPOJIb:

BJIaJE€Th CIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJS IIpolecca W pe3ysbrara
penieHnsl MaTEMaTUYECKOM 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTh IPH PEIICHHM 33]1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, HANJAECHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TIOCTABICHHOW LETU U
YCIIOBUSIM, OOBSCHATH IPUYUHBI JOCTH)KEHHUS WIM HEAOCTMO)KEHUS LENM, HAXOJIUTh

OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI IO MATEMATUKE MTPECTABIICHBI MO
rofaM oOydYeHHUs B CICAYIOIMUX pa3fenax MporpaMMbl B paMKaX OTACIBHBIX y4eOHBIX
KypcoB: B 5—6 kilaccax — kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpar,
«I"eomeTpust», « BepoSATHOCTH U CTATUCTUKAY.



IMPOI'PAMMA YYEBHOI'O KYPCA <MATEMATHKA» B 5-6 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHbIMM LIETSIMH OOyueHUs MaTeMaThke B 5—0 Kiaccax SBISIOTCS:
MpOAOKeHHE (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKHX MOHATHH (YucCio,
BEJIMYMHA, TeoMeTpuueckass (Qurypa), o0OeclneyuBarOUMX IPEEMCTBEHHOCTb U

NEPCIIEKTUBHOCTh MATEMaTHUECKOTO 00pa30BaHus 00YUaIOUINXCS;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydarommxcs,
MO3HABATEJIbHOM aKTHUBHOCTH, MCCIEAOBAaTEIbCKUX YMEHM, MHTepeca K H3yYEHHUIO
MaTeMaTHKH;

noJIBeJIcHUE OOydYaroluXcsi Ha JOCTYIIHOM Uil HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPY KArOIIEro MUpa;

dopmupoBanue (HYHKUIMOHAIBHOM MaTeMaTHYECKOW TI'PaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTeMaTU4YeCKUE OOBEKThl B pEAJIbHBIX JKU3HEHHBIX CHUTyalUsX,
OPUMEHATh OCBOCHHBIE YMEHHUS /JIsi PELIEHUS MNPaKTHUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh IOJIyYEHHbIE PE3YyJbTaTbl M OLICHWBATh MX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYaLUH.

OCHOBHBIE JIMHUM COJIEpXKaHUSA Kypca MaTreMaThku B 5—6 Kiaccax —
apu(meTnueckas U reoOMETpUYECKasi, KOTOPhIE Pa3BUBAIOTCS IMApaJlIeNIbHO, KaX/asiB
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JApYroii,a B
TECHOM KOHTakTe€ M B3auMoOJecTBUM. Taxke B Kypce MaTeMaTHKH IPOUCXOIUT
3HaKOMCTBO C JIEMEHTaMU aJreOpbl U ONMUCATEIbHOW CTATUCTUKH.

N3ydyeHne apupMeTHUECKOro MaTepuaja HAuYMHAETCs CO CHCTEMAaTU3allud U
Pa3BUTHA 3HAHUN O HATypaIbHBIX YUCIAX, IOTYYCHHBIX Ha YPOBHE HAYAIBHOTO OOIIETO
oOpazoBanus. Ilpu STOM COBEpIIEHCTBOBAaHME BBIYMCIUTEIBHON TEXHUKH U
(¢opMUpOBaHHE HOBBIX TEOPETHMUECKUX 3HAHUM  coYeTaeTcsi C  pa3BUTHEM
BBIUMCIIUTEIBHON KYJIBTYpPBl, B YaCTHOCTH C OOyYE€HHEM IMPOCTEHIIUM MpuéMam
OPUKUAKH W OLEHKU pe3yJbTaTOB BBIYUCICHUN. M3ydueHune HaTypalbHBIX YHUCEI
npoAoJDKaeTcs B 6 Kijlacce 3HaKOMCTBOM C Ha4aJIbHBIMU OHATUSMU TEOPUH JETUMOCTH.
Hauano n3ydenns 0ObIKHOBEHHBIX U IECATHYHBIX ApO0OEi OTHECEHO K 5 Kilaccy. JTo
HEePBBII ATAll B OCBOEHUH APOOEH, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UCSIMH,
MOHATUSIMU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX ApOoOe B MOJTHOM 00BEME
IpeIeCTBYET U3yUYECHUIO JECATUUHBIX APOoOeH, 4TO 11e1ecO00pa3HO C TOUKHU 3PCHHUS
JIOTMKU W3JI0)KEHHS YMCJIOBOM JIMHUM, KOTJa IpaBWIa AEHCTBUM C I€CATUYHBIMU
JIpOOSIMH MOKHO 0OOCHOBATh YK€ M3BECTHBIMU AJTOPUTMAMMU BBITIOJIHEHUS JCHCTBUIA
C OOBIKHOBEHHBIMHU JIPOOSMHU. 3HAKOMCTBO C JECATUYHBIMHU APOOSIMU PaCHIUPUT
BO3MOXKHOCTH JJIsl IOHUMaHMsI 00y4YaroIMMUCS MPUKIAJIHOTO IPUMEHEHUS HOBOU
3alliCU MPU U3YYEHUU JAPYTUX MPEeIMETOB W MpPU MNPAKTHUYECKOM HCIIOIb30BAHUH.
K 6 kiaccy oTHeCEH BTOPOM 3Tan B U3YUYEHHUH APOOEH, T/1e MPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus qpodeil, 0CBOCHHE HOBBIX

BBIUHCIIUTENBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHUCIICHHUH, B TOM YHCIIE



3HAYEHUN BBIPAKEHUN, COAEPKAIIUX M OOBIKHOBEHHBIE, M JIECATUYHBIE APOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB pEIICHUS 3a/1a4 Ha JpoOHu.
B nauasne 6 kiacca npoucxXoAUT 3HAKOMCTBO C TIOHSITUEM MPOLICHTA.

Oco0eHHOCTBIO N3YUEHHS TIOJI0KUTENBHBIX U OTPULIATEIbHBIX YHCEN SBISETCS TO, UTO
OHM TaK)X€ MOT'YT pacCMaTpPUBAThCS B HECKOJIBKO TanoB. B 6 kiacce B Hauase U3y4eHus
Tembl «IlonokuTenbHbIe U OTPULIATENILHBIEC YUCTIay BhleseTcs noareMa «Llenbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPUIATEIbHBIMH YHUCIAMU M JEHCTBUSIMHUC
NOJIOKUTEJIEHBIMU 1 OTPHULIATENIbHBIMU YHCIAMU [TPOMCXOJUT HA OCHOBE COJIEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUAIOIIMXCSl PAKTHYECKH
CO BCEMHM OCHOBHBIMHM TOHSTHSIMU TE€MbI, B TOM YHUCJIE€ U C NPaBHJIAMH 3HAKOB MPH
BBINOJIHEHUN apu(MeTHYeCKUX AeUCTBHUA. M3yueHue palMoHalIbHBIX YKCEI Ha 3TOM He
3aKOHYHUTCS, a OyJIeT MPOJ0JKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu o0OyuyeHuM pEIIeHHI0 TEKCTOBBIX 3aJady B 5—6 KiaccaXx MCHOIb3YIOTCS
apumerrnyeckue npuémsl perieHus. [Ipu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEIYIOIIMX BUJIOB: 3a1a4H HA JIBUKEHHE,
HA YacTH, Ha TIOKYNKHU, HA pabOTy U MPOU3BOIUTEIHHOCTD, HAa IPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOydaromuecss 3HaAKOMSTCS ¢ MpUEMaMH pelieHusl 3aaad nepedopom
BO3MOXKHBIX BapHUaHTOB, y4aTcs paboTaTh ¢ MH(OpManuei, mpeacTaBIeHHON B popMme
TaOJHI] WIIA TUATPAMM.

B mporpamme yuebGHOro kypca «Maremarukay MNpeaycMOTpPeHO (HOpMHUpPOBAHUE
IPOIEIEBTUUECKUX alreOpandyecKkux MpeAcTaBiIeHUN. bykBa Kak CHMBOJI HEKOTOPOTO
YyCla B 3aBUCUMOCTM OT MAaTEMaTUYECKOIO0 KOHTEKCTa BBOJMTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXAEC BCEro s 3alucH OOIIMX
YTBEPXKACHUHN U TPEIIOKEHUH, (DOPMYII, B YACTHOCTH I BEIYUCIICHHS T€OMETPHUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENSD YUCIIA.

B nporpamme yueOHoro kypca «Marematuka» TNpeACTaBlIeHa HarjsaHas
reOMETpHsi, HalpaBJICHHAs] Ha Pa3BUTHE OOPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaKeHUs, N300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYECHUH T'€OMETPUH,
KOTOpPBIA  OCYILECTBIISIETCA Ha HAIJIJHO-NMPAKTUYECKOM  YPOBHE, OINHUPAETCSHA
HarJISIHO-00pa3Hoe  MBIIUIEHHEe  oOydamommxcd. boinblias  posib  OTBOJIUTCA
MPAKTUYECKON JEeSATENIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOoAenpoBanuio. OOy4aromuecs
3HAKOMSITCS C T€OMETPUYECKMMU (UTypaMU Ha IUIOCKOCTH M B IPOCTPAHCTBE, C HMX
OpocTeHIUMU  KOH(UrypanusiMu, ydyaTcsi Hu300paxaTh HX Ha HEJIMHOBAaHHOH U
KJIeTyaTol Oymare, pacCMaTpUBAIOT MX MpOCTeHIe cBoMcTBa. B mporiecce uzyueHus
HaTJISITHOW T€OMETPUN 3HAHUS, MOJTy4YeHHbIE O00Y4YaloUIMMUCS Ha YPOBHE HAaYaJIbHOTO
oO1ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMY IUIaHy B 5—06 Kilaccax U3y4yaeTcsi MHTErPUPOBAHHBIN IIpeIMET
«MaremaTnka», KOTOPBIA BKJIIOYAEeT apu(METUYECKUd Marepual M HarjasaHylo
TE€OMETPHIO, & TaKXKe MPOIEAEBTUUECKHE CBEICHUS U3 anreOpbl, SJEMEHTHI JIOTUKH U
Hayayia OMMCcaTeIbHOU CTaTUCTUKH.

OO01iee yncno 4acoB, pEKOMEHOBAHHBIX JUIsl U3YUYEHUsI MaTeMaTuku, — 340 Jacos:
B 5 kiacce — 170 gyacoB (5 yacoB B Hefieno), B 6 kitacce — 170 yacoB (5 4acoB B HEZIEIIIO).



COILEPKAHUE OBYUYEHUA 5 KJIACC

HarypaJjbHble unciia 4 HyJIb

Harypansnoe wuyuncnmo. Psjg wHarypampHbix umcen. Yucimo 0. H3o0pakeHue
HATYpaJbHBIX YMCEJI TOUKaMHU Ha KOOPAMHATHOM (YUCIOBOM) IPSIMOMA.

[lo3unmonHas cucTteMa CcUucieHus. PuMckas Hymepanus Kak IpUMeEp
HETMO3UIMOHHON CUCTEMBI cUUCIeHud. [lecaTuuHas cucremMa CUUCIICHHUS.

CpaBHeHHE HATypallbHbIX YKCEJ, CPAaBHEHHUE HATypajbHBIX YHCEI C HYJEM.
Croco6s1 cpaBHeHUs. OKpYTIICHUE HATYPAIbHBIX YUCE.

CnoxeHre HaTypaJIbHbIX YUCEJ, CBOMCTBO HYJISI IPU CIOXXKEHUU. Briuntanue kak
nencTBre, o0paTHOE CIOKCHHIO. Y MHOKEHHUE HATypallbHBIX YHCEN, CBOWCTBA HYISI H
CAVHMIIBI TPU YMHOXKEHUHU. JleneHue Kak JelcTBHe, O0OpaTHOE YMHOXEHHUIO.
KommoneHTs! neficTBrid, CBsI3b Mexay HUMU. [IpoBepka pesynbprara apuMeTUdecKoro
nevicteus. llepeMecTuTenbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CJIOXKCHHUS U
YMHOKEHHUSI, paclpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3zoBanne OykB Jyisi 00O3HAUEHUs] HEU3BECTHOIO KOMIIOHEHTa W 3alluCu
CBOMCTB apuU(METUUECKUX JCHCTBUM.

JlenuTenu M KpaTHBIE YKCIA, PA3JIOKEHNE HAa MHOKUTENHN. [IpoCcThie U cOCTaBHBIE
yucna. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTkoM.

CreneHb ¢ HaTypaJgbHBIM IOKa3aTesieM. 3alliCh YKCIA B BUJE CYMMbl Pa3psIHBIX
CJIaracMblIX.

Yucnosoe BrIpakeHHE. BpIUKCIeHME 3HAYEHUM YMCIIOBBIX BBIPAKECHUH, MOPSAIOK
BBITIOJIHEHUS JEeWCTBUNA. VICNOJIB30BaHME NPU BBIYUCIEHUSAX IEPEMECTUTEIBHOTO U
COUYETATEIBLHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXEHUS, PaclpeleIuTeIbHOro
CBOKCTBA YMHOXKEHUS.

JApodu
[Ipencrasnenune o npodbu Kak crocoOe 3amucu 4actu BeUdruHbl. OOBIKHOBEHHBIC

npobu. IlpaBuiibHble M HeMpaBuibHBIE ApoOu. CwmemaHHas JpoOb, Mpe/CTaBICHUE
CMEIIIaHHOM ApoOu B BUJIE HEMPAaBUIBHOW NPOOM W BBIJAECJICHUE LEJIOW YacTH 4YHCIa
W3 HempaBWwIbHOW npobu. M3o0paxkenue ApoOeli TOYKAMU Ha YHUCIOBOM TIPSIMOM.
OcHoBHoe cBoiictBo apobu. Cokpamienue napoGeit. [lpuBenenue apodbu K HOBOMY
3HaMeHarenno. CpaBHeHUE JpoOeid.

CnoxxeHre W BBIYMTAHHE JpoOEi. YMHOKEHHUE W JIeJIeHHWEe ApoOeil, B3auMHO-
oOpaTHbie JpoOu. Haxox1eHne 4acTH LeJIoro U LEJI0ro Mo €ro YacTH.

Hecarnunas 3anuck papoOeit. IlpencraBieHue JOecITUYHOW JpoOM B BUJE
0OBIKHOBEHHOMU. M300pakeHne NEeCATUYHBIX ApoOel TOYKaMHU Ha YHUCIOBOM MPSIMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEUCTBUS C AECATUIHBIMU JpoOsimMu. OKPYTICHUE NECITHUYHBIX
IpoOeid.

Penienne TeKCTOBBIX 3a4a4
Pemenne TeKCTOBBIX 3a7a4 apu(PpMETHISCKUM CIOCOOOM. PereHue mormueckmx
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3agad. Perenue 3agau nepeOopoM BCeX BO3MOXKHBIX BapHaHTOB. Vcmonb3oBaHHE MpH
pEILIEHNH 3aJa4 TaOJIML U CXEM.

Pemenue 3aa4, cogepaliux 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSHHUE, LE€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHMIIBI M3MEPEHHMS: MAaccChl,
0o0BbEMa, LIEHBI, PaCCTOSIHUS, BpEMEHH, CKOPOCTH. CBsA3b MEXAY €IUHUIIAMHU U3MEPEHUS
Ka)K10M BEJIMYUHBI.

Pemmenrie 0CHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBneHne JaHHBIX B BUE TAOJHUII, CTOIOYATHIX JHATPAMM.

Harasinnas reomerpus

Harnsnnaele npencraBieHus o Gpurypax Ha IUIOCKOCTU: TOYKa, MpsAMasi, OTPE3OK,
JIy4, yroJj, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. YTou1. [IpsMoiut, OCTphIi, Tynon
Y Pa3BEPHYTHINA YTJIBI.

JInuHa OTpe3Ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JOMaHOM, IEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHue u moCcTpoeHNne yIiioB C MOMOIIBIO TPAaHCIIOPTUPA.

Harnsinuele mnpencrtaBiaeHuss o Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
PSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkerane ¢uryp, B TOM uuciae Ha kiertdatod Oymare. Iloctpoenwme
KOHUTYpaluii U3 YacTei mpsIMOi, OKPYKHOCTH Ha HEJIMHOBAaHHOMW M KJIETUaTOM OyMmare.
Hcnonb30BaHne CBOWICTB CTOPOH U YIVIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Imomaas  OpSAMOYTOJIBHUKA | MHOI'OYTI'OJIbHUKOB, COCTaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM YHcCJie GUTYp, U300paXEHHBIX HA KeT4aToi Oymare. E1MHULIBI
U3MEPEHUS IUIOLIAIN.

HarnsinHele npencraBieHus O MNPOCTPAHCTBEHHBIX (UIypax: MNPSIMOYTOJIbHBIN
napauienenunes, Kyo, MHOrorpaHHuku. M3o00paxkenrne nmpocTedmx MHOTOTPAHHUKOB.
Pa3Béprku kyba u napaenenunena. Co3ianue Mojesneil MHOrOTpaHHUKOB (13 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U JPYTUX MAaT€pPUAJIOB).

OO0BEM NPSMOYTOJILHOTO Mapaenenumnesaa, kyoa. Eqnaunel usmepenus oobéma.
6 KJIACC

HarypaabHble ynciaa

Apudmernueckue JIEUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU UYHCJIAMH.
UucnioBble BBIpAKEHUS, MOPSIOK JEUCTBHM, UCMOIb30BaHHE CkoOOK. Mcmonp3oBaHue
IIPU  BBIYUCIICHUSIX NEPEMECTUTEIIBHOTO W COYETATEIbHOTO CBOWCTB CJOXKEHUS H
YMHOEHHUSI, PaCIpeCIUTEIHLHOTO CBOMCTBA YMHOXKEHUS. OKpyrieHue HaTypaJbHBIX
quced.

Jlenutenu u KpaTHbIE YUCIIa, HANOOJBITUN OOIUI NeTUTETh U HANMEHbIIIee 0011Iee
KpaTtHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[efleHne ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOWCTBO JIpoOU, COKpalieHue IpoOei.

CpaBHeHue u ynopsaouuBaHue apoOeil. PemeHue 3amad Ha HaxXOXACHHE YaCTUOT
LIEJIOTO U 1IeJIOTO MO ero yacTu. J[poGHoe uncio Kak pe3yibTar aeneHus. [lpencrasienue
JECATUYHON JpoOu B BUJE OOBIKHOBEHHOW IpoOM W BO3MOKHOCTH MPEICTaBICHUS
OOBIKHOBEHHOM JIpOOH B BUE NECATHUHOM. JlecsaTuunbie ApoOn 1 MeTpUUYeCKas CUCTEMa
Mmep. ApudpMmeTHueckue JACUCTBHS U YHUCJIOBBIE BBIPAXKEHUAC OOBIKHOBEHHBIMU U
JECATHYHBIMH TPOOSMHU.

OTtHomenue. Jlenenue B JaHHOM OTHOIIEHUH. Macmita0, nponopuus. [Ipumenenue
IIPOIIOPLMN IIPU PELICHUU 3a1a4.

[TonsiTue mpoueHTa. Bpruncnenue npoiueHTa OT BEIMYMHBI U BEJIWYUHBI MO €€
NpOIEHTY. BpIpakeHHe MPOLEHTOB MACCITHUYHBIMH JpoOsimu. Pemenue 3amgadna
IpOLEHTHI. BhIpaxkeHre OTHOLICHHS BEIMYMH B MPOLICHTAX.

IHonoxurTenbHbIE M OTPULIATEIbHBIC YHCJIA

IlonoxxurenbHple W OTpULATENbHbIE 4yucaa. llensle uucna. Monyne 4yucna,
reoMeTpuiecKasl UHTeprperanus Moayis ynucia. M3o0paxeHue ynucen Ha KOOpAUHATHOU
npsmoil. YucnoBbie npomexyTku. CpaBHeHue uucen. ApumeTHdyecKkue IeUCTBUSIC
IIOJIO’KATEJIBHBIMU M OTPULIATENIbHBIMU YUCIIAMU.

IIpsmoyrosibHass cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoopanHaTtel TOYKH Ha
IJIOCKOCTH, abcuucca W opauHara. [loctpoeHue Touek M (GuUryp Ha KOOPAMHATHON
IIJIOCKOCTH.

bykBeHHbIE BBIPpAKEHUA

[Ipumenenne OyKB HJisi 3allMCH MaTEMAaTUYECKHX BBIPAKCHUNA W TIPEIJIOKECHUI.
CpoiicTBa apu(MeTHUeCKUX JCHCTBUNA. bByKBEHHbIE BBIPAKEHHUS U YHUCIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, QopMysbl HepUMeTpa U IJIOMAAM MPSIMOYTOJbHHUKA, KBajpaTa, o0bEMa
napajuienenuneaa u Kyoa.

Pelienue TeKCTOBBIX 3724

Pemrenne TekcTOBBIX 3ama4 apudMETHUYCCKUM CIIOCOOOM. PeleHue Jormdeckux
3ama4. Pemenue 3amay mepebopoM BCceX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3anay, coaepkaimmx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IPOMU3BOAUTEIIFHOCTD, BpeMsl, 00hEM
paboThl. EAMHUIIBI M3MEPEHUsS: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXIY €IMHULIAMU U3MEPECHUS KAXKIOM BETUYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLICHHWEM, IMPONOPLUHOHAIBHOCTBHIO BEJIWYHWH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U IIPOILICHTHI.

OueHka W TpUKHUAKA, OKpyrJieHne pesynbrata. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH IO YCIIOBUIO 3aJ1aUH.

[IpencraBieHre JaHHBIX C TOMOIIBIO TaOmui, u auarpamm. CronOyaTeie
JAArpaMMBbl: YTEHUE U TOCTpOEHUE. UTEeHUE KPYTrOBbIX JUarpaMm.
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Harasignasi reomerpust

Harnsnaeie npencraBieHus o (Gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, yroJj, JJOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTONBHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnonokeHue ABYX MPSIMBIX Ha IUIOCKOCTH, MAPAJUIENbHBIE MPSIMBIE,
NEPIEHIUKYJIISIPHBIE MTPsAMbIE. MI3MepeHne pacCTOSIHUI: MEXAY IBYMsI TOUKaMH, OT TOYKH
110 MPSIMOM, IJIMHA MaplIpyTa Ha KBaAPATHOU CETKE.

WN3mepeHre M IOCTPOEHHWE YIJOB C IOMOUIBIO TpaHcnoptupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJBHBIN, TyMOYTOJbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeTBIPEXYTOJBbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpIMOYTONBHUK,
KBaJIpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJoOB, JuaroHaned. I3oOpaxenue
reOMETpUYECKUX (QUryp Ha HEJIMHOBAaHHOW OyMare ¢ HCHOJb30BaHHUEM ITUPKYJIS,
JMHENKH, YyToJbHUKA, TpaHcnopTupa. [locTtpoenus Ha kineTyatoi Oymare.

[lepumerp MHoroyronsHuka. [lonsTtue miomaaun GUrypbl, €IUHULBI U3MEPEHUS
womwaau. [pubmpkénHoe uaMepeHue miomand Guryp, B TOM 4Kcie Ha KBaJIpaTHOU
cetke. [IpubnmxéHHoOe U3MepeHue NIMHbBI OKPYKHOCTH, TJIOMIAIU KpyTa.

CummeTpus: HEeHTpalibHasA, OCEBasl U 3epKAJIbHASI CAMMETPHH.

[TocTpoenne cuMMETPUYHBIX QUTYP.

Harnsanble npeacTaBieHus 0 IpOCTPaHCTBEHHBIX (GUTypax: napajiesnenumne, Kyo,
npusMa, nupaMujia, KOHyc, HMIHHID, map U chepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. [IpumMepsl pazBEPTOK MHOTOTPAaHHUKOB, LIMJIMHpA U KoHyca. Co3znanue Mojieneit
MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, mpoOBOJIOKH, IJIACTHIIMHA U JPYTHX MAaTEPHUAJIOB).

[lonatne oO0BEMaA, eauHUIIBI H3MepeHus o00bEMa. OO0BEM MPAMOYTOJBHOTO

napasuienenunesaa, Kyoa.
INPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS NPOTpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 5 kiacce:

Yucaa v BbIYUCICHUSA

[TonuMaTh W MPaBWIBHO YHOTPEOJSITH TEPMHHBI, CBSI3aHHBIE C HATypaJTbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M YNOPAIOYMBATH HATYpPAJIbHBIE YMCIIA, CPABHUBATh B MPOCTEUIINX
ClIy4asiXx OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJIUHATHOM (YHUCITIOBOM) MPSAMOM C COOTBETCTBYIOIIUM i
YUCJIOM M U300pa)kaTh HaTypajbHbIE YMCIa TOYKAMH Ha KOOPAMHATHOM (YUCIOBOM)
MIPSIMOM.

Boimonusate  apudmeTndeckue  ACMCTBUS € HATypaJdbHBIMM  YHUCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B TPOCTEUIIUX CITydasiX.

BrInosmHATE IPOBEPKY, TPUKHUIKY PE3YJIBTATA BBIYUCICHUI.

OKpyrIsTh HaTypaldbHbIE YHCIIA.

Pentenue TekcTOBBIX 33,124
Pemartes TekcTOBBIE 3amauM  apUPMETHIECKUM CIIOCOOOM ¥ C  TOMOIIBIO
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OpPraHMW30BAHHOIO0 KOHEYHOT0 Nepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaun, coneprkalye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUHHBI: CKOPOCTH,
BpEMs, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBbI, TAaOJUIbl, 0003HAUEHUs NpPHU PEIICHUU
3aja4.

[Tos1b30BaTbC OCHOBHBIMM €IMHULIAMU HM3MEPEHHUS: II€HBI, MACChl, PACCTOSHMUS,
BPEMEHU, CKOPOCTHU, BBIPAKATH OAHHU €IMHUIIBI BETUUUHBI YEPE3 IPYTHE.

W3Bnekarb, aHaNM3UpPOBaTh, OLEHUBATh HMHGPOPMALUIO, MPEICTaBICHHYIO
B Ta0nuue, Ha CTOJ0YAaTON JuarpamMMme, UHTEPHPETUPOBATh MPEACTABICHHbIE JTAHHBIE,
UCITI0JIb30BaTh JaHHbIE MTPU PELICHUH 3a/1a4.

Harasignasi reomerpust

ITonp30BaThCA r€OMETPUUECKUMHU IIOHATUAMMU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, YIroJl,
MHOT'OYTOJIBHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpuUMEpbHl OOBEKTOB OKPYXKAIOLIEr0 MHpa, HUMeEIuX (opmy
U3YyYEHHBIX T€OMETPUYECKUX (puryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYK0 C yIWIAMM: BEpIIMHA CTOPOHA,C
MHOI'OYT'OJIbHUKAMU: yIoJI, BEpPIIMHA, CTOPOHA, IMArOHAJb, ¢ OKPYKHOCTBIO: PaINYC,
IAaMETP, LEHTP.

N300paxxaTh N3y4eHHbIE TEOMETPUUYECKUE (PUTYPBI HA HETMHOBAHHOM M KJIETYAaTON
OyMmare ¢ IOMOIIbIO LIMPKYJISI U JIMHENKU.

HaxoguTe [UIMHBI OTPE3KOB HEIOCPEACTBEHHBIM W3MEPEHUEM C IIOMOILIBIO
JIMHEUKH, CTPOUTD OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTBH OKPYKHOCTb 3aIaHHOTO paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPAMOYTOJIbBHUKA, KBaapara Uil HUX
IIOCTPOEHMS, BBIYMCIIEHUS UIOLIAAU U IIEPUMETPA.

Bbruncnate mnepuMeTp W IUIOMIAAL KBajpara, NPSAMOYroJIbHUKA, (GuUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YucJie (GUryp, N300pakEHHBIX HA KJIETYATOU
Oymare.

[lonp30BaTbCA OCHOBHBIMM METPUYECKMMH €AUHULAMH W3MEPEHUS UJIVHBI,
IJIOIIA/IN; BBIPAXKATh OJTHU €IMHULBI BEJTUYUHBI Uepe3 IPyTHE.

Pacno3naBaTe mapasuienenunesn, KyO, HMCIOJIb30BaTh TEPMHHOJOTHIO: BEpILIMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHUs NTapajuieNenunena, Kyoa.

Boruncnate 00b€M  KyOa, mapawienenunena MO 3aJaHHBIM  M3MEPEHUSIM,
I0JIb30BaThCS €AMHUILIAMU U3MEpPEHUs 00bEMA.

Pemlarp HeCHOXHBIE 3a1aud  HA HU3MEPEHHE T'E€OMETPUYECKUX BEJIMYMHB
MIPAKTUYECKUX CUTyaLUAX.

[IpeameTHbIe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 6 kiacce:

Yuciia 1 BIYUCJICHUSA
3HaTh M TIOHMMAaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMU BHUJAMHU 4YHUCEI H
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croco0aMu WX 3aIUCH, TEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (POpMBI 3amucu
4yuclia K IPyrou.

CpaBHUBATH U YIIOPSIIOYMBATH IEITBIC YHCIIa, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CpPaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHsTh, coueTas yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMeTHdecKue IeiCcTBUs
C HATypaJbHBIMU U IIEJILIMU YHUCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMU IPOOSMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIIEHBIMU YUCIIAMM.

BpruncnsaTh 3HaUYEHUS YMCIOBBIX BBIPAKECHUW, BBIMOJHATH NMPUKHUIKY U OLEHKY
pe3yibTaTa BBIYMCIICHHM, BBIMOJHATH MNPEOOpa3oBaHUS YHUCIIOBBIX BBIPAKEHUIHA
OCHOBE CBOMCTB apuU(PMETHUUCCKUX JTCHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIUHATHOUN MPSIMOM C COOTBETCTBYIOLIUM €U YMCIIOM U
M300pakaTh YMCIIa TOYKAaMU Ha KOOPJAMHATHOM MPSMOM, HAXOAUTh MOJIYJIb YKCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJMHAT ¢ KOOPAUHATAMH 3TOU
TOYKH.

OKpyTJISTh LETIbIe YUCIIa U IECSITUYHbIE IPOOU, HAXOUTh TPUOIUKEHUS YU CEIL.

YucaoBble 1 OYyKBEeHHbIE BbIPAsKeHUs

[TonumaTe ¥ ynoTpeOJATh TEPMHHBI, CBS3aHHBIE C 3alUMCHIO CTEMEHH YHCIIA,
HaXOJWTh KBaJpaT M KyO 4YHKCIA, BBIUYKUCISITH 3HAYCHUS] YHWCIOBBIX BBIPAKECHU,
COJIEpKalllMX CTEIICHHU.

[Tonp30BaThCs MpHU3HAKAMU JIEIMMOCTH, PACKIIAJbIBaTh HATypalbHbIE YHCIA HA
MPOCThIE MHOXKHUTEIH.

[Tonp30oBaThCS MacmTaboOM, COCTABIISITH MPOTIOPIIANA U OTHOIIICHHUS.

Ucnonb3oBath OykBbI AJisi 00O3HAYEHUS YHWCEN MPU 3aMUCH MaTEMaTHYECKUX
BBIpAXEHUM, COCTaBJISATh OYKBEHHBIC BBIpKCHHS U (HOPMYJBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOKCHUH, OCYILIECTBIISISI HEOOXOUMBIE MOJICTAHOBKU 1 TTpeoOpa3oBaHusl.

HaxonuTh HeU3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Penienue TekcTOBBIX 33124

Pemrate MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4l apU(DMETHIECKUM CIIOCOOOM.

Pemate 3amaum, CBsI3aHHBIE C OTHOIIEHWUEM, MPOMOPUAOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMHU, PeliaTh TP OCHOBHBIE 3a/1a4M Ha IPOOU U TIPOILICHTHI.

Pemate 3agauu, coaepkanye 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOUMOCTb, IPOU3BOJIUTEIBHOCTh, BpEMH,
o0béMa paboOThl, HCIONB3YsS apuPMeTHYecKue JICUCTBUS, OIEHKY, MPUKHJKY,
I0JIb30BAThCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIIMX BEJIUYHH.

CocTaBnsaTh OYKBEHHBIE BRIPAKEHUS 110 YCIOBUIO 3a/1a4H.

N3Bnekath nHPpOpMAIHIO, IPEICTABICHHYIO B TA0IMIAX, HA IMHEHHOM, CTOI09aTON
WA  KPYroBOW  JWarpaMmax, HHTEPIPETUPOBATh  MPEIACTABICHHBIC  JIAHHBIC,
WCTOJI30BaTh JIAHHBIE ITPU PELICHUU 3a]a4.

[IpencrapisaTe WHGOPMAIUIO C TOMOIIBIO TaOJWI, JUHEHHOW M CTOJOYATOM
JAArPaMM.
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Harasgnas reomerpust

[IpuBoauTh mpuUMEpHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEMmUX (Gopmy
U3YYECHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTY.

N300paxarh ¢ MOMOIIBIO HUPKYJIS, JIUHEWKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3ydeHHbIE IIJIOCKHE reoMeTpudeckue (Urypsl U KoH(Urypauwu,
CUMMETPUYHBIE QUTYPBI.

[Tosb30BaThCA TEOMETPUUECKUMH MOHSTHUSIMU: PABEHCTBO (PUTYp, CUMMETpHS,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBS3aHHYK0 C CUMMETPUEH: OChb CUMMETPHUH, LICHTP
CUMMETPHH.

HaxoauTe BENMUYMHBI YIJIOB U3MEPEHHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, TOJIb30BATHCA IPU PELICHWM 3aJad I'PAaJayCHOM MEpPOW YIJIOB,
pAacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIN U TYIIOU YTJIbI.

Bpuncnares  QuMHYy  JIOMAHOM, TIEPUMETP MHOIOYTOJIBHUKA, IOJIb30BATHCS
CAVHMIIAMU H3MEPEHMS JUIMHBI, BbIpaXkKaTb OJHM E€AVHMUIBI U3MEPEHUsS JUIMHBI 4epes3
Ipyrue.

Haxonutb, HCIONB3ys YEPTEKHBIE HWHCTPYMEHTBI, PACCTOSHHUS: MEXIY IBYyMS
TOYKaMHM, OT TOYKH 1O NPSIMOM, UIMHY IIyTH HA KBAJIPATHOU CETKE.

Boeruncnate miuomans GUryp, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pazOueHne Ha TOPSIMOYTOJBHMKH, Ha  paBHble  (QUIyphl, JOCTpauBaHUE JI0
IPSAMOYTOJIbHUKA, TOJIb30BAaThCSI OCHOBHBIMM E€IUHUILIAMH H3MEpPEHHMs ILIOLIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUs IUIOIIAIN YepEe3 ApYyTHUE.

PacrioznaBaTh Ha MOJENAX M M300pAKEHUSAX MHUPAMUAY, KOHYC, LHJIMHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOpO, TpaHb, OCHOBaHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeTyaToi OyMare MpsiMOyTOJIbHBIN Mapasieienure].

Berauciate 00bEM  NMPSAMOYTOJIBHOIO IMapajuleNienuiena, KyOa, MOoJb30BaThCs
OCHOBHBIMHU €JUHULIAMU U3MEPEHHUS 00BbEMA;

Pemate HECNOXHBIE 3a4a4d Ha HAXOXKJICHUE TE€OMETPUYECKHUX BEJIMYHH
B IIPAKTUYECKUX CUTYALMSIX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
Haumenosanue paznena |KonuaecTtso OcHoBHOE OCHOBHBIE BHJIbI JEATEIILHOCTH 00YYaIOIINUXCS
(Temnl) Kypca 4acoB CoJIepKaHue
HatypanbHble uncia. 43 Hecsatuunas Yurarth, 32aNIUCHIBATH, CPABHUBATH HATYpAJIbHbIC YUCIIA;

JlericTBUSA C HATYpaJIbHBIMU
Yy cIaMu

CUCTEMA CYUCIICHHUS.
Psan HaTtypanbHbIX
quced.
Harypanbnsbii psn.
Yucno 0.
Harypanbnbie uncna
Ha KOOPJAWUHATHOU
IIPSAMO.
CpaBHeHue,
OKPYTJICHHE

HaTypaJbHbIX YHCEIL

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJIS TP CJIOKEHU U
1 YMHOXEHUU,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUMU.

NpeaIaraTb U 00CyKAaTh COCOOBI YIIOPSIOUNBAHUS YHCEIL.
MN300paxkaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATH YHCIIA
TOYKaMH Ha KOOPJAUHATHOUN MPsIMOM, HAXOAMTH KOOPIUHATHI
TOYKH.

HccanenoBath cBOMCTBA HATYpaIbHOTO psiga, ynucen 0 u 1
[P CJI0KEHUU U YMHOKEHUHU.

Hcnonb30BaTh NPAaBWJIO OKPYTJIEHUS HATYPAIbHBIX YHCEIL.
BpinoHATH apupMeTHYecKue 1eiiCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCJISTH 3HAUYECHUS YHCIIOBBIX BBIPAKEHUN

CO CKOOKamMH 1 6e3 CKOOOK.

3anucbIBaTh IPOU3BEICHUE B BUJIC CTETICHU, YMTATh
CTENIEHU, MCN0JIB30BATh TEPMHUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTeNb), BBIYMCIATH 3HAYEHHU S CTCTICHE.

BbIoOHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAKEHUH, MPeAJIAraTh ¥ NPUMEHATH NPUEMBI POBEPKH
BBIYMCJICHUU.

Hcnonb30BaTh NPHU BHIYUCICHUAX [IEPEMECTUTEIBLHOE U
COYETATEIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKECHMUS,
pacrpeenuTeIbHOE CBOMCTBO YMHOXKEHUS; (OPMYJIMPOBATH
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ITepemectuTenbHOE
1 COYETATEILHOE
CBOWCTBA CJIOKCHUS
Y YMHOXKCHUA,
pacIpeIeUTeIbHOE
CBOWCTBO
YMHOXKEHUS.
Jenurenu u
KpaTHBIE YUCIIA,
pa30KEeHUE Yncia
Ha MHO>KHUTEJIH.
Jenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

CremneHs ¢
HaTypaAJIbHBIM
MOKa3aTeJIEM.
Yucnossie
BBIPAKECHUS,
MOPSIOK IEMCTBUM.
Pemmenue TeKCTOBBIX
3ajJla4y Ha BCE
apupMeTHIECKUE

U MPUMEHATH MPaBUJIAa TPeoOpa30BaHUS YHNCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBHIA.
HccnenoBaTh YMCI0BBIC 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH rHIIOTE3bI, (POPMYJIUPOBATH 0000IICHUA U
BbIBO/bI 10 PE3YJIbTATAM IPOBEAEHHOTO UCCIICIOBAHUS.
®opMyJIHPOBATH ONPeEIeICHUSA ICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIC YUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC YKCa; GOPMYJTUPOBATH U
NMPUMEHATH MPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YKCIIA HA POCTHIE
MHOKUTEIN; HAXOAMTh OCTAaTKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 HaTypaJbHbIX YHCIIAX, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUA 1 OTPULIAHUS
BBICKa3bIBAHUI O CBOMCTBAX HATYyPAJIbHBIX YHCEN.
KoHcTpynpoBaTh MaTeMaTH4YeCKHUE NMPeIT0KECHUS

C IOMOIIBIO CBS30K «U», «UIIN», KECIIH. .., TO... ).

PemaTh TeKCTOBBIC 3a/1aun apUPMETUUECKUM CTIOCOOOM,
HCNO0JIb30BATh 3aBUCUMOCTH MEX]1y BEIMYMHAMU (CKOPOCTD,
BpEMs, PACCTOSIHHE; 11€HA, KOJIMYECTBO, CTOUMOCThH U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepegopMyIMpoBaTh YCI0BUE, H3BJIEKATh HEOOXOIUMbIC
JAaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTU MEK/ly BEIMUYMHAMH,
CTPOUTH JIOTUYECKYIO LETIOYKY PACCYKICHUM.
MoaeaupoBarh X0/ pEUIEHUA 3a4a4H C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBMKECHUE U
MOKYTKH

CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3déupath, OLEHUBATH PA3IUYHBIC PELICHUS,
3aMKUCH PELIEHUH TEKCTOBBIX 3a/1au.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJIbTarT,
OCYIIeCTBJISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIINOKHU.

Pemarhb 331a4u ¢ NOMOILBIO ITepeOOpa BCEX BO3MOKHBIX
BapHAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apu(PMETHKU

Harnsignas reomerpust.
JIuHUM Ha MITOCKOCTH

12

Touka, npsmasi,
OTpPE30K, JTyY.
Jlomanas.
N3mepenue qiamHbl
OTpE3Ka,
METPUYECKUE

€ AUHULIBI
U3MEPEHUS JJTUHBI.

OKpy>KHOCTb U KPYT.

[IpakTnueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [Ipsamoti,
OCTpBIN, TYIION U
Pa3BEPHYTHIN YTJIBL.
N3mepeHnune yrios.

Pacno3HaBaTh Ha yepTexax, pUCyHKaX, ONMChIBATh,
UICITIOJIb3YS] TEPMUHOJIOTHIO, U H300PaKaTh C IOMOLIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSAMYIO0, OTPE30K, JIyY,
yTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3HaBaTh, NpMBOAUTH MPUMePbI 00EKTOB PEaIbHOTO
MUpPa, UMEIOUINX (OPMY U3YUEHHBIX (QUTYD, OLIEHUBATH UX
JIMHENHBIE Pa3MeEpBI.

Hcnosb30BaTh JIMHEHWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI
JUISl TOCTPOCHMS M UBMEPEHUS: M3MEPATH JIJIMHY OTPE3Ka,
BEJIMYMHY YIJja; CTPOUTh OTPE30K 3aJaHHOM JUINHBI, YIOJl,
3a/IaHHOM BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHbIE
OTPE3KHU, CTPOMTH OKPYKHOCTh 3aJaHHOT'O paauyca.
N300paxkaTh KOHPUTypaLuu reOMETPUIECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIETYaTO OyMare; mpejiaraTb, OMUCHIBATH H 00CYKIATh
CIOCO0bI, AJITOPUTMbI [IOCTPOCHHUS.

Pacno3HaBaTh M M300paxkaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoid, OCTPBIN, TYNOM, pa3BEPHYTHIN
yIJIbl; CPABHUBATH YTJIbI.

BbI4ncJATh 1JTMHBI OTPE3KOB, TOMAHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 3214
3aBMCUMOCTH MEXy €AMHUIIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUUECKUMU CUCTEMaMHU MeEp;
BbIPAKATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HccaenoBath pUrypsl 1 KOHPUTYypaLK, UCTIONb3YS

1 (POBBIE PECypChl

OOBIKHOBEHHBIE IPOOH

48

HpoOsb. [IpaBuiibHBIC
Y HETIPABUIIHHBIC
npobu. OCHOBHOE
CBOICTBO ApOOH.
CpaBHeHue n1po0ei.
Ciioxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npobeii. CmeranHast
JpoOb. YMHOXKEHUE
U JICIICHUE
OOBIKHOBCHHBIX
Jpo0eif; B3aMHO-
oOpaTHbIe Tpo0Hu.
Pemienne TekCTOBBIX
3a1a4, COJIEpIKaIIUX
npoou. OCHOBHBIE

MopaenupoBaTth B rpaduueckoi, mpeaMeTHon popme,

C MOMOUIBIO KOMITbIOTEPA MOHATHUS U CBOMCTBA, CBSI3aHHbIE

¢ 0OBIKHOBEHHOM JIpOOBIO.

YuTaTh M 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaratb, 000CHOBbBIBATH U 00CYKIAaTh CIIOCOOBI
yHOPSA0YUBAHUS IpOOEH.

N300paxaTb 0OOBIKHOBEHHBIE JPOOH TOUKAMHU

Ha KOOPAMHATHOW MPSIMOM; MCIOJIb30BATh KOOPIMHATHY O
IPSIMYIO JJI1 CPaBHEHUS IpOOEH.

@ opMyIHPOBATH, 3aNIUCHIBATH € MOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU APOOU; HCMOJIb30BATH OCHOBHOE
CBOMCTBO JIpOOM /IS COKpAIICHUs JPOOei U MpUBEACHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpencraBasiTh CMENIaHHYIO APOOb B BUE HEMPABUIBHOM U
BBIJICTISITH IIENTYI0 YaCTh YKCIIa U3 HEMPaBWIBHOHN IpOOH.
BoinosHATh apudMeTnyecKue 1eicTBUS

C OOBIKHOBEHHBIMH JIPOOSIMU; IPUMEHSITH CBOMCTBA
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3a/1a4u Ha IpoOHu.
[Tpumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKHUX
BBIPAKCHUU U
MPEITOKEHUN

apu(PpMETUIECKUX JEHCTBUN JTsl palliOHATH3AIUN
BBIYMCJICHUU.
BbINOJIHATH NPUKUAKY U OLEHKY pE3yJibTaTa BEIYUCICHUN;

NpeAIaraTb ¥ NPUMEHATH NPUEMBI IPOBEPKM BHIYUCIICHUN.

IIpoBoaUTH HUCCIEA0BAHUS CBONCTB ApoOei, omupasich

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE€ C TOMONIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JT0)KHBIE BBHICKA3bIBAaHUS

0 JIpo0sIX, MPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemath TEKCTOBBIC 3a7a4H, COJIEpKaIUe APOOHBIEC TaHHBIC, U
3aJIauM Ha HaXO0XKJACHHE YaCTHU 1I€JI0r0 U 1[€JI0I0 10 €ro YacTH;
BbISIBJISITh MX CXOJICTBA M Pa3JIM4usl.

MoaeaunpoBarhb X0 PEIIEHUS 3a/1a4M C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3dupaThb, OLEHUBATH PA3JIMYHbIC PEILICHHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a7a4.

Kpuruyecku oneHMBaTh IIOJTy4YECHHBIM PE3YJIbTaT,
OCYIIECTBJISITh CAMOKOHTPOJIb, TPOBEPSISi OTBET

Ha COOTBETCTBHE YCJIOBUIO, HAXOAUTh OIHUOKH.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHS apu(PMETHKN

Harnsignas reomerpust.
MHOTroyroiabHUKHU

10

MHOroyronbHuKH.
YeTbIpEXYTOJIBHUK,
IPSAMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, HCHOJb3Ysl TEPMHHOJIOTHIO, H300paXKATH

C MOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJIEIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBHEKTOB PEATILHOTO MUPA, UMEIOIIUX
dbopMy MHOTOYTOJIbHUKA, IPSMOYTOIBHUKA, KBaIpaTa,
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pabota
«ITocTpoenne
PSAMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJbHUK.
[Lmomane u
MIEpUMETP
NPSMOYTOJIbHUKA U
MHOT'OyTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€ AUHULIBI
U3MEpPEHUS
TJTOLIA/IH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OHEHUBATh UX JJMHEWHBIEC Pa3MEPBI.
BouI4uCasTh: IEpUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIBHUKQ; TUIOIIAAb MPSMOYTOJIbHUKA, KBaIpaTa.
MN300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIETUATOM Oymare KBajpar u
IPSAMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HccaenoBathb cBOiCTBA PAMOYTOJIBHUKA, KBaApaTa IIyTEM
AKCIEPUMEHTA, HAOIIOACHUS, U3MEPEHUSI, MOICTIMPOBAHUS;
CpPaBHMBATBH CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoncTpynpoBath MaTeMaTH4ecKHUe NPEAT0KEHUA

C MIOMOIIBIO CBA30K «HEKOTOPBIY, «11000i1». Pacmo3HaBaTh
VICTUHHBIE U JIOKHBIE BBICKAa3bIBAHUSI O MHOI'OYT'OJIbHUKAX,
NPUBOAMTH IPUMeEPbI U KOHTPIIPUMEDBI.

HccaenoBarh 3aBUCUMOCTD IUIONIAAN KBaAPATA OT JJIMHBI
€ro CTOPOHBI.

Hcnonb3oBaTh CBOCTBA KBAIPATHOW CETKH IS IOCTPOCHUS
¢uryp; pazduBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DUTYPhI U3 KBAJIPAaTOB U
IPSIMOYTOJIBHUKOB M HAXOAUTh UX IJIOIIA/b, pa301BaTh
(Gurypsl Ha IPSAMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IJIOIA/Ib.

Beipaxarh BeJIMUKHY IUIOLIAAU B PA3JIMYHBIX €AMHUALIAX
U3MEPEHU METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BAaTh 3AaBUCMMOCTH MEXKy METPUUECKUMU
€AUHULIAMU U3MEPEHHUS TUIOLLA/H.
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3HAKOMUTBHCS ¢ MPUMEPAMH NPUMEHEHUs IUIOAIU U
NepuMeTpa B IPAKTUUECKUX CUTyalusix. Pemars 3a1a4uu

U3 peajJbHOM KU3HU, MPeJIaraTh U 00Cy:KIaTh Pa3JIHYHbIE
CIoCco0bI pelIeHus 3a1a4

JlecaTuuHblie APOOH

38

JlecsiTU4Has 3aMuch
npo0Oeii. CpaBHEHUE
JeCATUYHBIX
TpoOeid.

JlericTBus

C IeCSTUYHBIMU
JTPOOSIMHU.
OxpyrieHue
JECATUYHBIX
TpoOeid.

Pelienne TeKCTOBBIX
3a/1a4, CoJepKaInx
npoou. OCHOBHBIE
3a7a4M Ha Ipoou

IIpeacTaBiasiTh JECATUUHYIO IpOOb B BII€ OOBIKHOBEHHOM,
YUTATH M 3aNMCHIBATh, CPABHUBATH JICCSITHYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCOOBI
YIOPSTOYHBAHUS JECATUIHBIX IPOOCH.

HN300paxkarh necsaTuuHbIE 1poOU TOUKAMU Ha KOOPAHMHATHOM
MIPSIMOM.

BoISIBJASITH CX0/JCTBA U PA3JIHYUSs TPABIWI apUPMETHICCKUX
JNEUCTBUM C HATYPAJIbHBIMHU YHCIAMU U AECATUYHBIMU
Ipo0siMU, OOBICHSITH HX.

BoInoHATh aprpMeTHYecKrue IeHCTBUS C JECATUYHBIMU
JIpOOSIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yjbTaTa
BBIUHCIICHUN.

IIpuMeHATHL CBOMCTBA apU(PMETUUSCKUX JICUCTBUN

JUISL palliOHAIU3AU BEIYUCIEHUN.

IIpyMeHATH NPABWIO OKPYTJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoauTH MCCJIEI0BAHMS CBOMCTB JACCATUYHBIX JIpOOEH,
ONUpPAasiCh Ha YHUCIIOBBIC HKCIEPUMEHTHI (B TOM YHCIIC

C MIOMOUIBIO KOMITBIOTEPA), BHIIBUIATH THIIOTE3bI U
PUBOJUTH UX OOOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMUS U OTPULIAHUS BBICKA3bIBAHUI.

23




PemaThb TeKCTOBBIE 3a]1a4H, COAEpKalIUE IPOOHbIE TaHHbIE, U
Ha HaXO0JICHUE YaCTH [EJIOT0 U L[EJIOTO 0 €ro YacTH;
BBIIBJISITH MX CXOACTBA U PA3JIN4Ms.

MoaeaupoBaTh X0/ PEIICHUS 33/1a4U C TOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoAMTH, pa30upaTh, OLIEHNBATH
pa3JIMYHbIC PEIICHUS, 3aUCU PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBath IpOOHBIMU YHCIIAMH B PEATHHBIX KU3HECHHBIX
CUTYyalusX.

KpuTnuyecku oueHUBATH MOJTYYEHHBIN Pe3yJIbTaT,
OCYILECTBISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOIUThH OIIHOKHU.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS apuPMETHKU

Harnsignas reometpusi.
Tena u ¢purypsl
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N3obpaxkenue
MHOT'OTPaHHHUKOB.
Mopnenun
MIPOCTPAHCTBEHHBIX
TeN.
[IpsiMOyTOJIBHBIN
napasuieieunes,
ky0. Pa3BépTku kyOa
U Napajuielienunesa.
[IpakTrueckas
pabota «Pa3BépTka
KyOa».

O0béM KyOa,

Pacno3HaBaTh Ha YepTexax, pUCYHKAX, B OKPYKAKOLIEM
MHpe MIPSMOYTOJIbHBIN Napaiienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMChIBATh, HCII0JIb3Ys TEPMHHOJIOTHIO,
OLICHMBATD JIMHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPBI OOHEKTOB PEATIBHOTO MUPA, UMEIOIIUX
(opMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NapajuleIenuIea,
KyoOa.

N300paxath Ky0 Ha KJIeT4aToi Oymare.

HccnenoBathb cBolicTBa Ky0a, MPsSMOYTOJIbHOTO
napaJIeNIeuIe1a, MHOTOTPAHHUKOB, UCIIOJIb3YsI MOJEIIH.
Pacno3HaBaTh M n300pakaTh pa3BEPTKU KyOa u
napasuienenunena. MoaeJnpoBaTh Ky0 U napajiesienumne
u3 OyMary u npo4ux MaTepuaioB, 00bACHATH CIIOCO0
MOJIEJIMPOBAHMUS.
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MpAMOYTOJIBHOT'O
NnapaJuICjICIIrIiCaa

HaxoauTh n3MepeHus, BBIYHCIATD IUIOIAAb TOBEPXHOCTH;
00BEM KyOa, IpAMOYTOJILHOTO MapalieNenuIea;
HcCie10BaTh 3aBUCUMOCTB 00bEMa KyOa OT JAJIMHBI €T0
peOpa, BBIABUTaTh U 000CHOBBIBATH TUIIOTE3Y.
Ha6.1101aTh 1 NPOBOAMTH AHAJOTMHU MEXKY TOHATUSIMU
wioniaau u 00bEMa, epuMeTpa U MIoL[ad HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHHUKaX, MPUBOAUTH NPUMepPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMUS 1 OTPULIAHUS BbICKa3bIBAHUIA.
Pemars 3a1aun 13 peaibHOU )KU3HU

[ToBTOpEeHuE 1 00001IEHNE

10

[ToBTOpEHNME
OCHOBHBIX ITOHSATHUM
U METOJIOB Kypca

5 KJacca,
0000111eHNE 3HAHUN

BouruncasTh 3HaYEHHS BBIPAXKECHUHN, COAEPHKALLNAX
HaTypaJibHbIE YUCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE IpO0H,
BBITMOJIHATH MPeoOpa3oBaHUs YnCE.

Bb10upaTth c1ocod cpaBHEHHSI YMCET, BBIYUCIICHHUI,
NPUMEHSITh CBOMCTBA apu(PMETHUECKUX IEUCTBUN

ISl palliOHAIN3AN BEIYUCIEHU.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOJIHIEMBbIX AEHCTBUM U
CaMONPOBEPKY PE3yIbTaTA BEIYMCICHUM.

Pemiars 3aga4M U3 pealbHOW KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA I PELICHU 3a7a4 U3 IPYyTrux
y4eOHBIX MPEIMETOB.

Pemars 3aqaun pa3HbIMH C1IOCO0aMH, CPABHUBATD -
CIoco0bI pELICHNS 33]a4l, BBIOMPATH PAllHOHAJIbHbBIN
crocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

25




6 KJIACC

ck000K. OKpyrieHue
HATYpPAJIbHBIX YHUCEI.
Jlenurenu u KpaTHbIe
YHCiia; HaunOOJIBIIHNI
OOIINH AEITUTEND U
HaMMEHbIIIee 00IIIee
KpaTHoE.

JlenmumocTh CyMMBI U
MIPOU3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a1a4

HaunmenoBanue pazaena |(KomuuectBo OcHOBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYarOIINUXCs
(TembI) Kypca 4acoB cojiepKaHue
HartypayibHble uncina 30 ApudmMernueckue BoinosHsaTh apudmMeTndyeckne 1eHCTBUS C MHOTO3HAYHBIMH
JEeNUCTBUS HATypaJbHBIMHU YHCIIAMU, HAXOAUTh 3HAYE€HH Sl YHCIIOBBIX
C MHOTO3HaYHBIMH BBIpaXEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIYUCIATH
HATypaJIbHBIMU 3HAa4YeHMsl BEIPAKCHHM, COIEPKAIINX CTCTICHH.
yuciamu. YuciioBble | BbINOJHATH NPUKUAKY U OLIEHKY 3HAYCHUI YUCIOBBIX
BBIPKCHHSI, BBIPOKCHHA, MPUMEHSITh MPUEMBI IPOBEPKH PE3ybTaTa.
MOPSIJIOK IEHCTBUM, Hcnonb30BaTh NpU BHIYUCIEHUSAX TIEPEMECTUTEITFHOE U
UCITOJIb30BAaHUE coueTaTeIbHOE CBOMCTBA CIIOKCHUS U YMHOKEHUS,

pacrpeeIuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIIHHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HaAHWOOJIBIIETO OOIIEro ASIUTENI U HAaNMEHBIIIETO OOIIIETO
KpaTHOTO, POCTOT0 ¥ COCTABHOI'O YUCEN; UCIIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIIEro O0IIET0
JIEIUTEN 1 HAMMEHBIIIET0 00IIEeT0 KPaTHOTO JIBYX YHCET,
aJTOPUTM PA3JIOAKEHHUS YKCIIa HA TPOCThIE MHOKHUTEIIH.
HccaenoBath ycinoBus 1enuMoCcT Ha 4 1 6.

UccaenoBatp, 00cyx1aTh, GOpMYyIHPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IPOU3BECHHUS:
JIBYX YETHBIX YHUCEIL, IBYX HEUETHBIX YUCIIEC, YETHOTO U
HEYETHOI'O YHCEJL.

HccaenoBathb CBOMCTBA JIEIMMOCTH CYMMBI U POW3BEICHUS
YHCell.

IIpuBOAUTH PUMeEPBI YKCE C 3aJJaHHBIMU CBOWCTBAMU,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx 4YKCEJl, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C ITOMOIIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTHYeCKHeE NPEAJI0KEHUSA

C MOMOIIILIO CBSI30K «M», KU, KECIH. .., TO...».

PemaTh TEKCTOBBIC 33aUM, BKIIFOYAOIINE TTOHSTUS
JETMMOCTH, apUPMETHIECKUM CIIOCOOOM, UCTIOJIB30BAThH
nepedop BCeX BO3ZMOYKHBIX BAPHAHTOB.

MoaeanpoBarb X0/ pEIIEHUS 331a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoaAUTH, pa30UPaTh, OLIEHNBATH PA3JIMYHBIE PEILICHMUS,
3aIlUCU PENIEHUM TEKCTOBBIX 33/1a4.

Kputuyecku oneHMBaTh IOJYYEHHBIN PE3ybTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harmsiniaas reomerpust.
[IpsiMbIe HA TIIOCKOCTH

[TeprieHAUKYJIApHbBIC
psIMbIE.
[TapannenbHbie
psIMbIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax ClIydau B3aMMHOIO
PaCIIOJIOKEHUSA JBYX NPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTON OyMare /B EpPeCeKarommecs
IIpsIMBIE, JBE ITapaJuIe/IbHbIE MIPSAMbBIE, CTPOUTH IIPSAMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOM,
JUIMHA MapuipyTa

Ha KBaJPaTHOM CETKE

NEPIIECHIUKYJIAPHYIO JaHHOU.

IIpuBoaUTH NpPUMeEPHI NAPALIECITBHOCTU U
NEPIIECHIUKYJIIPHOCTH NPAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX IEPIICHANKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300paxkaTbh MHOTOYTOJIBHUKA
C NapaJUIeIbHBIMU, NIEPIICHAUKYIJISIPHBIMU CTOPOHAMM.
Haxoauthb paccrosiHue MEXAy ABYMs TOUKAMU, OT TOUYKH
110 IIPSIMOU, JUIMHY IIyTH HA KBAIPATHOMN CETKE, B TOM YHUCIIE
UCIIOJIB3YS HU(POBHIE PECYPCHI

Jpobu

32

OObIKHOBEHHAS
poOb, OCHOBHOE
CBOWCTBO JIpodH,
COKpaIIeHue ApoOei.
CpaBHenue u
YIOPSIOYHBAHUE
JTPOOCH.
JecsaTuunbie qpoou
U METpHYeCcKas
cucTeMa Mep.
Apudmernyeckue
JIEUCTBUS

C OOBIKHOBEHHBIMU
U JICCATUIHBIMU
JTPOOSIMHU.
OrtHol1IeHUE.
JleneHnue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JIpOoOU, BHIOMPATH CIOCO0
CpaBHEHUS APOOECH.

IIpeacTaBiasiTh AeCATUYHBIC APOOHU B BUE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbBIE NPeCTABJIEHMS IPOOHBIX YUCEN NMPU UX
CpaBHEHMH, TP BbIUKCICHUAX. MCIOb30BaATh JIECITUYHbBIC
JpoOu mpu peoOpa30BaHUM BETUYUH B METPHUUYECKOM
CHUCTEME MEp.

BoinosHaTh apudgmMeTnyecKkue 1eiCTBUS

C OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSIMHU.

BbIYHCIATh 3HAYCHUS BBIPAKEHHU M, COJIEPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOU, BHITIOTHATh
npeodpa3oBaHus 1poOeH, BLIOMPATh COCO0, MPUMEHSTH
cBOMCTBA apr(PMETUUCCKUX ISUCTBUI TSI palliOHAIM3AIIIN
BBIYMCJICHUU.

CocTaBJsiTh OTHOILICHUS U MPONOPIINH, HAXOAUTH
OTHOIICHHE BEJIMYMH, JIJIUTh BEJIMYMHY B TAHHOM
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OTHOIIICHUH.
Macurra0,
MIPOIIOPIIHUSL.
[TonsiTHe poLIEHTA.
Brruncnenue
MPOLICHTA

OT BEJIWYHHBI U
BEJIMYMHEI 110 €€
MPOLICHTY.

Pemenue TeKCTOBBIX
3aJ1a4, COJIeP KaInX
JPOOH ¥ TIPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIECHNE
JUTMHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOLIEHUH.
HaxoauTh 3KClIePpUMEHTAJBbHBIM IYTEM OTHOIIECHUE JJITUHBI
OKPY>XKHOCTHU K €€ TUaMeTpy.

HNutepnpernpoBaTh MaciTad Kak OTHOILIEHUE BEJIMYUH,
HAXOJAUTh MacllTal MJIaHa, KAPThl U BEIYUCIIATH PACCTOSIHUS,
UCIOJIb3Ys MacITao.

OO0BSACHATH, UTO TAKOE MPOLIEHT, yHOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOIICHT». BbIpaskaTh MPOIECHTHI B IPOOSIX U
JIpo0u B MPOLIEHTAX, OTHOUIEHUE IBYX BEJTUYHUH B MPOLEHTAX.
BbI4ucJATH OIPOLEHT OT YUCIA U YUCIIO 110 €ro IPOLEHTY.
OKpyrasithb 1poOu U MPOIEHTHI, HAXOIUTh TPUOJIMIKEHUS
YHUCel.

PemaTh 3a1a4u Ha 4acTH, IPOLICHTHI, IPONOPLINH,

Ha HaXOXJIeHHUE JIpoOU (MPOIEHTA) OT BEJIMYMHBI U BEJIMUUHBI
1o e€ ApoOu (IPOIEeHTY), ApoOH (IIPOoIIeHTA), KOTOPHIH
COCTaBJIAET OJHA BeIM4YuHa OT apyrou. IlpuBoauTs,
pa3duparhb, OLEHUBATh PA3JINYHbIC PEIICHUS, 3aAUCU
pPEILIEHNN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOpMALNUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHBIE,

OTpeneNsTh HauOoJIbllIee 1 HauMEHbLIee

U3 MIPEICTABICHHBIX JAHHBIX

Harnsgnas reomerpust.
CummeTpus

OceBas cUMMETpHSI.
lenTpanpHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTexax U U300paKEHUAX, H300pakKaTh
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (DUTYPY
(0Tpe30K, TOMaHY0, TPEYTOJIbHUK, IPSIMOYTOJIbHHUK,
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[TocTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSD.
CummeTpust

B IIPOCTPAHCTBE

OKpPYHOCTb), CHMMETPUYHYIO JaHHON OTHOCUTEIBHO
IPSAMOM, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOIEM MUDE.
MopaenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUUHbBIE
OTHOCUTEJIBLHO MPSIMOI; KOHCTPYHPOBATH FEOMETPUUYECKHE
KOH(UTYypalyu, UCIIOIb3Ys CBOMCTBO CUMMETPHUH, B TOM
YHCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBathb cBOMCTBA U3yUEHHBIX (PUTYD, CBI3AHHbBIE

C CUMMETpHEH, UCTIOJB3YS SKCIIEPUMEHT, HaOJI0ICHUE,
MOJIEJIMPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUSI O CUMMETPUH PUTYD

Boipakenus ¢ OykBaMu

[Tpumenenue OykB
JUISL 3aIIACH
MaTEMaTUYECKUX
BBIPAKECHUU U
MPEIIOKEHUM.
bykBenHsbie
BBIPAXKEHUS U
YUCIIOBBIE
IIOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HaxO0XJIECHUE
HEU3BECTHOIO

Hcnoab3oBaTth O0YKBBI 111 0003HAUYCHUS YUCEN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS 110 YCIOBUIO 3a]1a4uU.

HccaenoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
WCIIOJIB30BaTh OYKBBI JJISl UX 3AIUCH.

BbI4ucasiTh 4MCIIOBOE 3HAUCHUE OYKBEHHOT'O BHIPAXKEHUSI
IpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOIAIN
NPSIMOYTOJIbHUKA, KBaApaTa; IJIMHbBI OKPY>KHOCTH, TUIOIIAIN
Kpyra; BbINOJHATH BLIYUCIEHUS 110 STUM (popMyiam.
CocTaBiasith (pOPMYJIbI, BEIPAKAOITNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOMMOCTh; TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
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KOMIIOHEHTA. paboThI; BBINOJIHATD BBIYUCICHUS IO 3TUM (hOpMyJiaM.
DopMyIbl HaxoauThb HEM3BECTHHI KOMIIOHEHT apu(PMETUIECKOTO
eUCTBUSI
Harnsnaas reomerpus. 14 YeTpIpEXyTroJIbHUK, N300paxkaTh Ha HEIMHOBAHHOW U KileTyaToi Oymare
@urypsl Ha IIIOCKOCTH MpUMEPHI C UCIOJIb30BAaHUEM YEPTEKHBIX HUHCTPYMEHTOB
YeTHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMU:
[TpsAIMOYTOJIbHUK, C HapaJIeIbHBIMU, IEPIIEHANKYJISIPHBIMU, PABHBIMA

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHaliei.
N3mepenue yrios.
Bunbr
TPEYTrOJIbHUKOB.
[Tepumetp
MHOT'OYTOJIbHUKA.
[Tnomans Gurypsl.
DopMyisl
IIepuMeTpa u
TJTOIIAA
NPSAMOYTOJIbHHKA.
[Tpubnmxénnoe
W3MEPEHUE UIOLIATN
buryp.
[IpakTrueckas

CTOpOHAMHU, MPAMBIMU YTJIAMH U Jp., PABHOOEIPEHHBIN
TpeyroyubHUK. IIpensarare u 00cyxaaThb cocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

HccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MO/JICJIMPOBAaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJApaTa,
pa3ouBath Ha TPEYroibHUKU. OO0CHOBBIBATH, ONIPOBEPTaTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKACHUS

O MPSAMOYTOJIBHUKE, KBaJpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIC YTBEPKICHHUS.

HN3mepsATh ¥ CTPOUTH C TIOMOLIBIO TPAHCIIOPTHPA YTJIBI,

B TOM YHCJIE B MHOT'OYTOJIBHUKE, CPABHUBATH YIJIbL,
pacno3HaBaThb OCTPbIE, IPSIMbIE, TYNbIE, PA3BEPHYTHIE YIJIbIL.
Pacno3naBarth, n300paskaTh OCTPOYTOJIbHBIN, ITPSAMO-
YTOJIBHBIN, TYTOYTOJILHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

BbpI4HCaSTh IEPUMETP MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYTOJIbHUKA Pa30ueHuEeM Ha MPSIMOYTOIbHUKH,
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pabota «Ilnomanp
KpyTa»

Ha paBHbIE QUTYPBI, UCIIOIH30BATH METPUUECKHUE €IMHULIBI
W3MEPEHUS JITTMHBI U TUIOIIAIH.

HUcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JIMH U
IJIOIIA/IeH Ha KileTuaToi Oymare, mpuOIMmKEHHOE U3MEPEHHE
JUTUHBI OKPY>KHOCTH, ILIONIAAN KpyTa

[lonoxurenpHbIE U

OTPULATCIIbHBIC HHUCJIA

40

[lenwie yncna.
Monaynb yncina,
reoMeTpuuecKas
WHTEpIIpeTalns
MoayJia. HucnoBbie
MPOMEXKYTKHU.
IlonoxxutenpHbIC U
OTpHUILIATEIbHbIC
yucia. CpaBHEHHE
MTOJIOKUTEIBHBIX U
OTPUILIATEIBHBIX
YHCEeJl.
Apudmernueckue
JICUCTBUS

C TIOJIOXKUTEIILHBIMU
U OTpUIATEIbHBIMU
YHCJIAMH.

Penienne TeKCTOBBIX

3a7a4

IIpuBOAMTH NPUMeEPHI UCIOJI30BaHNUS B PEAIbHOM KU3HU
MOJIOYKUTEIIBHBIX U OTPULIATEIIBHBIX YUCET.

HN300paxaTth 1eIbIe YnCa, MOJ0KUTEIbHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YHCIIOBOU MIPSAMOM,
HCII0JIb30BATh YUCIIOBYIO MIPSAMYIO JIJISI CPABHEHUS YU CEII.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH LIEJIbIE
YHCJia; HAXOAUTh MOJYJIb YHUCJIA.

@®opMYyJUPOBATH MNPABUJIA BEIYUCIIEHUS C MOJIOKUTETBHBIMA
Y OTPULIATEIIbHBIMU YHUCIAMHU, HAXOAUTh 3HAYCHUS
YHCJIOBBIX BBIPAKECHUH, COJIEPKAIINX ICHCTBUS

C TIOJIOKUTEIbHBIMUA U OTPULIATEILHBIMA YACIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

J1s1 TpeoOpa3oBaHus CYMM M MPOU3BEICHUIM
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[IpencraBieHne qJaHHBIX

[IpsiMmoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IJIOCKOCTH.
Koopaunatsl ToOuku
Ha IJIOCKOCTH,
abcmucca u
OpJAUHAaTA.
Croibuarsie u
KpYTOBBIE
JIAArpaMMBL.
[IpakTnueckas
pabota «IlocTpoeHue
JAArpaMm».
Penrenre TeKCTOBBIX
3a7a4, COAEPKAIIUX
JIaHHBIC,

OO0BSICHATH M WTIOCTPUPOBATH MOHATHE IIPIMOYTOJIBHOM
CHCTEMBbI KOOPJIMHAT Ha IUIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTUIO; CTPOUTH HA KOOPJAUHATHOM IUIOCKOCTH
TOYKU U (PUTYPHI IO 3aJJaHHBIM KOOPAWHATAM, HAXOAUTh
KOOPJAUHATHI TOYEK.

Yurtarh cTO04aThIie U KPYTOBBIE IHArpaMMBbl;
HHTEPNPETHUPOBATH TAHHBIC; CTPOUTH CTOIOUYATHIC
nuarpamMmmbl. Ucnosib3oBaTh MHGOpMALUIO,
MpECTaBICHHYIO B Ta0JMIIaX, HA AUArpaMmax JJjisl peIieHus
TEKCTOBBIX 33J[a4 Y 3374 U3 PEAIbHON KU3HU

IIPEJICTABJICHHBIC

B TaOJIHIAX U

Ha AuarpaMmmax
Harnsgnas reomerpus. [IpsiMOyTOJIBHBIN Pacno3naBaTthb Ha yepTexkax, pUCyHKax, ONMChIBATH
@urypsl B IPOCTPAHCTBE napajieIeunes, nUpaMuy, IpU3My, HWIUH]IP, KOHYC, IIap, H300paxkaTh X

KyO, mpu3ma,
nupamua, KOHycC,
UIUHJP, TIap U
cepa.
N3obpaxkenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIMHA, POBOJIOKH
u ap. [IpuBoAUTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMeroIUX (OpMbl HA3BAHHBIX TEJI.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, pEOpO, TPaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pPa3BEPTOK
MHOTOT'PaHHHKOB,
UJIMHAPA ¥ KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MoOJeJIen
IPOCTPAHCTBEHHBIX
buryp».

[Tonsatue 00nEMa;
CIMHUIIBI U3MEPECHHUS
00béma. O0BEM

N3yuatsp, uCnonb3ys SKCIEPUMEHT, HAOIIOICHHE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJl, BLIABJIATH CX0ACTBA U
Pa3JIM4uA: MEXAY IUPAMUION U IPU3MON; MEXKILY
LAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTth pa3BEPTKY Napauienenunena, Kyoa, mpu3Msl,
NIMPaMHUJIbl, KOHYCA, HUIMHAPA; KOHCTPYHPOBAThH JaHHbIE
TeJa U3 pa3sBEPTOK, CO31aBATh UX MOJEIIN.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX (uUryp (u3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U JP.)

N3mepsaTs Ha MoaeJIsIX: JJIUHBI pEOEpP MHOTOIPAHHUKOB,
JUaMeTp Lapa.

BoiBoguth popmMyiry 06bEMa TPSIMOYTOJIEHOTO

NPSIMOYTOJILHOTO napajuiesienunesaa.
IapajuICiICuIcaa, Boruucasats nmo popmysaam: 00bEM NPAMOYTOIBLHOTO
Ky0a, popMmyJbl napajuiesienumnesa, Kyoa; uCroab30BaTh €UHULIBI U3MEPEHUS
00BEMa 00bEMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KYyOOB,
napajuiesIenUuNe0B; peliaTh 3aJa4M C PEAIbHbIMU JIAHHBIMU
[ToBTOpEHME, 0000IIEHKE, 20 IloBTOpEHUE BopIyucasiTh 3Ha4€HUS BBIPAKEHUN, COAEPKAIIMX

CHUCTCMAaTHU3al s

OCHOBHBIX IOHATHI
Y METOJIOB KypCOB 5
1 6 KJIaccoB,
00001IeHNE 1
CHCTEeMaTH3aIHs
3HaHUU

HaTypaJibHbIE, LIEJIbIE, OJIOKUTENIbHBIE U OTPULIATEIbHBIC
quclia, OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, BHITIOIHATh
npeoOpa30BaHUsI YKCEN U BBIPAKCHUI.

Bop16upaTh cnnocod cpaBHEHUS YKCEII, BRIYUCICHUH,
NPUMEHSITh CBOICTBA apu(PMETUUECKUX JEHCTBUN

JUISL palliOHAIN3alU BEIYUCICHUH.
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Pemars 3aga4u u3 peasbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ui PELICHU 3a1a4 U3 IPYyTrux
MPEIMETOB.

Pemars 3aga4um pasHbIMH CIIOCO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEILICHUS 3a]aUH.

OcyecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX ICMCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

Anrebpa sSBISIETCS OJHUM U3 OMOPHBIX KyPCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa o0ecreYnBaeT M3y4YeHUe APYTUX TUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IHUKIIOB, €€ OCBOCHUE HEOOXOMMMO ISl TIPOJOJDKEHUS 00pa3oBaHUs U
B IIOBCEHEBHOW W3HHM. Pa3zBurHe y 0OydYaromuxcsi HAy4yHbIX MPEICTaBICHUN
0 TIPOMCXOXKIEHUW W CYIIHOCTH anreOpanvecKkux aOCTpakmuii, crocoOe OTpaKeHUs
MaTeMaTUYeCKOW HAayKOHl SIBIICHMM W TPOIIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KA4YE€CTB MBINIJICHUS, HEOOXOAMMBIX JIJIS
aJanTandyd B COBpeMeHHOM IudpoBom obmiecTBe. M3ydenne anreOpbl obecriedmBaeT
pa3BUTHE yMEHUS HaO0/1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkaceHUs. OCBOEHHUE Kypca aireOpsl
oOecrieunBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalolUXCA: OHU MCIOJIb3YIOT
JNENyKTUBHbIE W HWHIYKTUBHBIE pacCyXAcHUs, O000OIIeHNE U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITENIbHON JIESATEILHOCTH O0YYarolUXCs, TO3TOMY CaMOCTOSITEILHOE PEIICHUE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B ctpykrype mporpammbl yueOHOTO Kypca «Ausredpa» Ijsi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOJIUYECKUE JIMHUU:
«Hucna v BBIYUCICHUSN, « ANTreOpanyecKue BhIpaXXeHUs», « Y PaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3TUX COIEpKATEIbHO-METOIUUYECKUX JIMHUM PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYECHUS] Kypca, B3aMMOJCHCTBYS C APYTMMHU €ro JIMHUSMU. B
X0JIe U3Y4YCHHSI YYEOHOTO Kypca OOydYaromUMCs MPUXOIUTCS JIOTUYECKH PaCCykAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jelax MaTeMaTUYeCKOro OO0pa30BaHUS W CIOCOOCTBYIOIINE
OBJAJCHUIO OOYYaIOIIMMUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO  s3bIKA.
ConeprxaTenbHON U CTPYKTYPHOU 0COOCHHOCTBIO yUeOHOTO Kypca «Anredpay sSBIsSeTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue TuHUUA «YKCiIa U BRIYUCICHUSY CIIYKUT OCHOBOM JUIsl JaJIbHEHIIIErO
W3YUYEHHUST MAaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOIMUXCSA JIOTUYECKOTO
MBIIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  aNTOPUTMaMH, a TakKKe
MPUOOPETECHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOMWMBIX ISl TTOBCETHEBHON IKU3HM.
Pa3Butre NOHATHS O YuUCiIE€ HAa ypPOBHE OCHOBHOIO OOHIEro OOpa3oBaHUs CBA3aHOC
pallMOHAILHBIMU M UPpPaIlMOHATBHBIMU YHUCIaMU, (POPMHUPOBAHUEM MPEACTABICHUNO
JICUCTBUTEILHOM 4YHCJIE. 3aBEPIICHWE OCBOCHUS YHUCIOBOW JIMHUM OTHECEHOK
cpeaHeMy o0l1eMy 00pa30BaHUIO.
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Copnepxanue AByX anreOpandecKux JHHUN — «ANreOpandecKkrue BBIPAKCHUS) U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOyYaroOmuXcs
MaTeMaTHYeCKOTO anmnapara, He0OX0IMMOT0 JJIs PEIISHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX
NPEAMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y4yeOHBIM MaTepuall TPYNIUPYETCS BOKPYT PAIMOHAIBLHBIX BBIPAXKCHUH.
Anrebpa JEMOHCTPUPYET 3HAUY€HHE MAaTeMaTHKU KakK s3bIKa JUIS TMOCTPOEHUS
MAaTEMATUYECKUX MOJEJIEN, ONTMCAHUS MPOLIECCOB U SIBIICHUHN pealbHOTrO Mupa. B 3amaun
oOydeHus anredpe BXOIAT TakKe JaIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBITTIICHUS,
HE00XO0IUMOT0, B YACTHOCTH, JJIsI OCBOCHUS Kypca MH(GOPMATHKH, U OBJIaJICHHE HaBbIKAMU
JIEAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHne CHUMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTEMaTHYE€CKOMY TBOPUECTRY.

Conepxanve (QyHKIHMOHAIBHO-TpAQUUECKON JMHUM HAIEJeHO Ha TMOJIydeHHUe
00yJaroMMMUCA 3HaHUM O (YHKIUAX KaK Ba)KHEUIIEH MaTeMaTH4YeCKOW MOJIENH JJIs
OMHCAHUS W HCCIEIOBAaHUS PA3HOOOpPA3HBIX IMPOIIECCOB M SIBIICHUW B TPHUPOAEC U
oOmectBe. M3ydyenne Marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYYaIOIIMUXCA YMEHUS
MCIIOJB30BaTh Pa3JIMUHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATHKU — CJIIOBECHBIE,
CUMBOJIMYECKUE, TpaduuecKkre, BHOCUT BKJIaJ B (GOpMUPOBAHUE TIPEICTABICHUNA O POJIU
MaTeMaTUKHU B PA3BUTHU LIUBUJIM3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yueOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJCAYIOIIME OCHOBHBIE pasfenbl coiepkaHus: «Yucna u
BBIYHCIICHUS, «AJTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYHKIANY.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JJII HW3Y4YeHHUs Y4eOHOTO Kypca
«Anrebpa», — 306 ygacoB: B 7 kiacce — 102 gaca (3 waca B Henemo), B 8 Kiacce —
102 yaca (3 gaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).

COIAEPKXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucH apodeit K
npyroii. IloHsATHME panMOHAIBHOrO YHUCHA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHHE
paloHalIbHBIX YHKcel. ApuUpMETHYECKHE [EHUCTBUS C palMOHAIbHBIMU YHCIAMHU.
Peenue 3a1a4y U3 peaibHON MPaKTUKKU HAa YaCTH, Ha IPOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: OMpeJeNieHne, MpeodpazoBaHue
BBIPQXEHUI Ha OCHOBE OMpEeNIeHus, 3amuch OonplIMX yucen. [IpoueHTsl, 3amuch
IPOLEHTOB B BHJIE ApoOM U JpoOM B BUAE IMPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PELICHHE 3a1a4 U3 PEaJbHOM ITPAKTUKH.

IIpuMeHeHre NTPU3HAKOB JIEJIMMOCTH, Pa3JIOKEHUE HAa MHOKHUTEIN HATypajbHBIX
qucel.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MpAMasi U 00paTHas MPONOPIIMOHATIBHOCTH.
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AnredOpanveckue BbIPaKeHUA

[lepeMeHHbIE, YUCIOBOE 3HAYEHHME BBIPAKEHUS C MepeMeHHOW. JlomycTumeble
3HauYeHMsI TepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEXY BEJIUYMHAMU B BUJEC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO pPaBHBIC BBIpAXKEHUS, MPaBUIIa PeoOpa30BaHUus CyMM U MPOU3BEACHUM,
paBuiia PacKphITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Onnowiensl ¥ MHoOrousjieHbl. CteneHb MHorouwieHa. Clo)KeHHe, BbIYUTAHUE,
YMHOXEHHUE MHOTOWJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBbI U
KBaapar pazHocTH. Popmysia pasHOCTH KBajapaToB. Pa3nokeHue MHOTOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHMS ¥ HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PaBHOCWJIBHOCTh YPaBHEHH.

JInHenHoe ypaBHEHHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHNS,
penieHue JHHENHBIX ypaBHeHH. CoCTaBlI€HUE YpaBHEHM IO YCJIOBHUIO 3a/Jayu.
Pemenne TekCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHHUI.

JluneiiHoe ypaBHEHHE C JBYMsl NEepeMEHHbIMU U ero rpadpuk. Cucrema AByX
JMHENHBIX YpaBHEHUN C IByMsI IEpEMEHHBbIMU. Pelienre cucteM ypaBHEHUH CriocoOoM
NOACTAaHOBKH. [IprMeps! pemeHnst TEKCTOBBIX 3a71a4 C IIOMOILBIO CUCTEM YPaBHEHU.

DOyHKIMHA

Koopaunara Touku Ha nnpsamoiut. HucnoBbie npomMexyTKu. PacctossHue Mex 1y 1Byms
TOYKaMHU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHast cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opuHaTa TOUYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX Qopmynamu. UYreHue
rpagukoB peanbHbIX 3aBucuMocteil. [lonstue ¢pynkuuu. ['padux Gynkmuu. CpoiicTBa
bynkuumii. Jlunevinas Qynkius, e€ rpaduk. I'paduk dynkmaum y = |x|. I'paduyeckoe
pEelIeHNE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KIIACC
Yucs1a 1 BBIYUCTICHUA

KBanpatnslit kopenb u3 yucna. [lonstue 06 nppannoHanabHOM yucie. JlecssTuaHbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoHcTBa apU(PMETHUYECKMX KBAJpPaTHBIX
KOpPHEW M UX NPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BBIYMCICHUSIM.
JIeMICTBUTENBHBIC YHCIIA.

CreneHb ¢ 1eNbIM MTOKa3aTesieM 1 e€ cBoiicTBa. CTaHAapTHAs 3allMCh YUCIA.

AJiredpanyecKkue BbIPaKeHU S
KBagpaTHbIil TpEXUJiEH, Pa3oKEHHE KBAAPATHOIO TPEXWIEHA HA MHOMKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. Crnoxenue,
BBIUMTAHUE, YMHOXKEHHE, JCICHHE anredpandeckux Apooeil. PalronanbHble BEIpaKEHUS
U uX npeodpa3oBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmysia KOpHEW KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUN, CBOAAIINXCS K JIMHEMHBIM U KBaapaTHbIM. [IpocTenime
TpOOHO-pallMOHATbHBIC YPAaBHEHUS.

['paduueckass uHTEprpeTanuss ypaBHEHHM C JABYMsS TMEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHUI C IBYMS IEPEMEHHBIMU. [[prMepBI pelieHus: CUCTEM HEJTMHEMHBIX
YPaBHEHH C IBYyMs IEPEMEHHBIMHU.

Perienre TEKCTOBBIX 3a/1a4 AJIreOpanyecKuM CIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCUIIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OAHOM epeMeHHON. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. OOIaCTh OMpeneNIeHUs W MHOXKECTBO 3HAYCHHUH (DPYHKIIHH.
CrniocoOnI 3aaHus PYHKIIHM.

I'paduk dpyskiuu. Urenue cBoiicTB yHKIMU 1o e€ rpaduxy. [Ipumepsl rpadukon
GyHKIMNA, OTpaXKaIOIINUX PeAIbHbBIE MPOIECCHI.

@DyHKINH, ONMUCHIBAIOIINE MIPSIMYIO U OOpPaTHYIO MPOTNOPIIMOHAIbHBIE 3aBUCUMOCTH,
nx rpaduku. Oynknun y = x°, y = x°, y =Vx, y=|x|. I'paduueckoe perueHne ypapHeHHuit
U CUCTEM ypaBHEHHI.

9 KJIACC
YucJia v BLIYUCTICHUS

PanmonanpHbie 4uWCIa, WppANMOHAIBHBIE YHCIA, KOHEYHBIE U OCCKOHEYHBIC
JECATUYHBIC TpoOru. MHOXKECTBO NIEHCTBUTEIBHBIX YHCEN, ICUCTBUTEIIbHBIC YUCIIA KaK
OCCKOHEUHbIC JACCATHYHBIC ApoOW. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICHCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MPSAMOIA.

CpaBHeHue JICMCTBUTEIBHBIX qHCe, apudmMeTHIecKue JIEUCTBUS
C ICUCTBUTECIbHBIMHU YHCIAMH.

Pazmepbl  O0OBEKTOB  OKpYXaloIIero Mupa, JUIMTEIBHOCTh  MPOILIECCOBB
OKPYXaroIEM MUDE.

[TpubmmkéHHOE 3HAYECHHWE BEIWYWHBI, TOYHOCTH NpHOMMKeHUs. OKpyTrIcHHE
yucell. [Ipuknaka u oleHKka pe3yjabTaToOB BEIYNCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneiiHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASAIIUMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOISAIIMXCA K KBaIpPaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelleHUs YpaBHEHUW TPETbEU W YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM Ha MHOXKHUTEU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHHH. PemieHne TEKCTOBBIX 3aaay
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHEe C [JByMs IEpEeMEHHBIMU M ero rpaguk. PemeHue cucreM IBYX
JIMHENHBIX YPABHEHMI € IBYMs IEpPEMEHHBIMU. Pelienne cucreM JByX ypaBHEHU, OTHO
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U3 KOTOPBIX JHMHEHHOE, a Ipyroe — BTOpoil cTemeHu. ['paduueckas mMHTEpHpeTanus
CUCTEMBbI YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a7ja4 alnredpandeckum crocoOoMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peumienne nMHENMHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepeMeHHoW. KBaapaTHble HepaBeHCcTBA. ['paduueckas
MHTEPIpPETaLAsl HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

DOyHKUUA
KBanmparnunas ¢pysakmus, e€ rpaduk u cBoiicta. [lapadona, KoopIMHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPUH TTapaboJIbl.

I'paduxu ¢yskumii: y = £x, y= #x+b, y = k—, y=x3y= % y=|x|,
X
U UX CBOMCTBA.

Yucsi0BbIE OCTEA0BATEIBHOCTH M IPOIPECCHHA

[loHdATHE YHCIIOBOM  MOCIEAOBATEIBbHOCTU. 3aJaHUE IOCJIEN0BATEIbHOCTH
peKkyppeHTHOH popMyioi u hopmyIion #n-To YieHa.

Apudmernueckass U TreoMmeTrpuyeckas mnporpeccuu. Dopmynbl n-ro  4ieHa
apu(pMeTHYECKON U TEOMETPUYECKOM MPOTPECCUid, CYMMBI IIEPBBIX 71 YWICHOB.

N3o0paxkeHne 4ieHOB apu(METUUECKOW U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIH M SKCMOHEHUHAIbHBIM pocT. ClOXKHbIE
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHbie  pe3ynbTaThl  OCBOGHHMS ~ MPOTrpaMMbl  y4eOHOrOo  Kypcak
KOHITy oOyueHusi B 7 Kjacce:

Yuciia v BbIYUCICHUS

BoinonHsTh, coueras yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMEeTUUECKHUE TEUCTBUS
C pallMOHATBHBIMU YUCIIAMH.

Haxonuth 3HaueHUsT YUCIOBBIX BBIPAKCHUH, TPUMEHSITH PA3HOOOpa3HBIC CTIOCOOBI
U MPUEMBI BHIYUCIICHUS 3HAUCHHUM JPOOHBIX BBIPAXKEHUM, COAepKaIUX OOBIKHOBEHHbIE
U JICCITUYHbBIC APOOH.

[lepexoauTs oT oaHOW (OpPMBI 3amUCH uucen K Apyrod (mpeoOpa3zoBbIBaTh
JECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHU
B OECKOHEYHYIO JIECSITHUHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0OYMBATH PALIMOHAIIBHBIC YHCIIA.

OKpyrJsTh yucia.

BpINOMHATE NPUKUIKY W OLEHKY pE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUIN. BBINOTHATH AEHUCTBHS CO CTEHNEHSIMU C HaTypaJbHBIMU
MOKA3aTEeIIMHU.

[IprMeHATh NpU3HAKU [EJIUMOCTH, Pa3OKEHHE Ha MHOXKHUTEIM HaTypaJIbHBIX
qyuces.
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Pemath npakTHKO-OpUEHTHPOBAHHBIEC 33/1a9H, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOTIOPITMOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, HWHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a1a4 ¢ Y4ETOM OrpaHUICHHIA, CBI3aHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMBbIX
00BEKTOB.

AnredOpanveckue BbIPpasKeHUS

Hcnonb3oBarh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH €&
B IIPOIIECCE OCBOEHUSI YYEOHOI0 MaTepuaa.

Haxoauth 3HadeHuss OyKBEHHBIX BBIPQKCHMI TpPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrimonusaTe mpeoOpa3oBaHUS IIEJIOTO BBHIPAKEHUS B MHOTOWIEH IPHUBEICHUEM
MOJO0HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOYWIEHA HA MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocyl1ecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOKUTENM C TOMOILIBIO BEIHECEHUS
3a CKOOKHM OOIEro MHOXHUTENs, TPYNIHUPOBKU ClIaraéMblX, MPUMEHEHUS (HopMy
COKpAILIEHHOIO YMHOXXEHUS.

[IpumensaTh mpeoOpa3oBaHuss MHOTOWICHOB ISl PELICHHS Pa3IuYHBIX 3aJauu3
MaTeMaTUKH, CMEXKHBIX NMPEIMETOB, U3 PEATBHON TPAKTHKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH € HATypAJIbHBIMM  IOKA3aTENSIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHHs M HEPAaBeHCTBA

Pemate MHEHBIE ypaBHEHUS C OAHOW NIEPEMEHHON, TPUMEHSS ITpaBUa Iepexoa
OT HMCXOJHOIO YPaBHEHHs K PaBHOCWIBHOMY €My. IIpoBepsATbh, SABISIETCS JM YHCIIO
KOPHEM ypaBHEHHUS.

[IpumensaTh rpaduyeckue METOJbl MPU PEIICHUU JIUHEMHBIX YpaBHEHUH M HUX
CUCTEM.

[TonOupars mpuMepsl ap YKUCEN, SABJISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TIOCKOCTH TpadUK JTUHEHHOTO ypaBHEHHUS C JBYyMS
MEPEMEHHBIMHU, MOJIb3YSCh FPa(hUKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPaBHEHUS.

Pemrats cuctemsbl IByX JINHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecKH.

CocTaBisATh U pemarh JUHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEHWHBIX YpaBHEHUU
[0 YCJIOBHUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
ITOJTy4YE€HHBIA pE3yJIbTAT.

DOyHKIUU

N300pakaTh Ha KOOPAWHATHOW MPSMON TOYKH, COOTBETCTBYIONIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alMChIBATh YMCIJIOBBIC MPOMEKYTKH Ha
anreOpanuecKkoM S3bIKE.

OTMeuath B KOOPJIMHATHOW MJIOCKOCTU TOYKH MO 3aJJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMH. CTpouTh rpaduk GyHKIUHU Y = |X|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCHMOCTH MEXAY BEIMUYMHAMU:
CKOpPOCTb, BpEMs, pacCTOSIHUE, I[€Ha, KOJIWYECTBO, CTOMMOCTh, IPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboTHI.

HaxonuTs 3HaueHue GyHKINU 110 3HAYEHHIO €€ apryMeHTa.

[lonumarp rpaduueckuii crnoco0 TMpeAcTaBIeHUS W aHaidu3a WHGOpPMaLUH,
U3BJICKaTh U MHTEPHPETHPOBATh MHPOPMALMIO U3 I'paUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS IPOTpaMMbl y4yeOHOTro Kypca K KOHILY
oOyueHus B 8 kiacce:

Yuciia 1 BbIYUCTICHUS

Hcnonbs30BaTh HayalIbHBIE MPEICTABICHUS O MHOXKECTBE JECUCTBUTEIIBHBIX UHCEI
JUIsl CpaBHEHUS, OKPYIJICHHSI W BBIUMCICHUHN, M300pa)kaTh JACHCTBUTEIBHBIC YWCIIA
TOYKaMU Ha KOOPJUHATHOM MPSIMOM.

[IpumensaTh TOHSATHE apUMETHYECKOrO0  KBAJApPaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHHM, HCHOJb3ys TP HEOOXOAMMOCTH KaJbKYJISTOpP, BBITIOIHATH
npeoOpa3oBaHus BBIPAKECHUM, COAEp)KaIIMX KBaJpaTHbIE KOPHH, UCIOJb3Ysl CBOMCTBA
KOPHEH.

Hcnonp30BaTh 3anTMCH OOJIBIINX U MAJTBIX YHCEIT C TIOMOIIBIO JECATUYHBIX Ipo0ei
u creneHei yucna 10.

AnaredOpanveckue BbIPaKeHUA

[TprMeHsTh MOHATHE CTENIEHHU C LIEIBIM MTOKA3aTeIeM, BBIIOIHATH MPEoOpa30BaHUs
BBIPAKECHHUN, COACPIKALIUX CTEIIEHU C LENBIM [T0Ka3aTEIIEM.

BBINONHATE  TOXKAECTBEHHBIE IPEOOPA30BaHMs PALMOHAIBHBIX — BBIPAKEHUI
Ha OCHOBE IMPaBWJI ACHCTBUI HaJl MHOTOWIEHAMH U alireOpandyecKUMHU JPOOsIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUM MJIsi PEIICHUS PA3TUYHBIX 3a7a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIC, KBaJpaTHBIE YPABHEHUS U PALUOHAJIbHBIE YpPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHU C ABYMsI IEPEMEHHBIMU.

IIpoBoauTE MpOCTEUIINE MCCICAOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUW, B TOM
Yucjae C NPUMEHEHHEM TpauyecKux TMpeJCcTaBlIeHU (yCTaHABIUMBAaTh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPaBHEHHI PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U IpOYee).

[TepexoauTh OT croBecHOU (OPMYIMPOBKH 3a7a4yM K €€ anreOpandeckod Mojaenu
C MOMOIIIBIO COCTABJIEHUS] YPABHEHHS WIJIM CHCTEMBI YPABHEHUMH, WUHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJIyYECHHBIN PE3yJIbTaT.

[IpriMeHSITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHON TMEPEMEHHOM W HUX CHUCTEMBI, JaBaTh TIpauyeckyro
WJUTIOCTPALI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumath M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUSA), ONPEACNATh 3HaueHHuE (QYHKIUMU 10 3HAUYCHUIO
apryMeHTa, ONpeAeNsATh CBOMCTBA (PyHKUMHU 1O €€ rpaduKy.

CtpouTts rpaduku 3J1eMEeHTapHbIX QYHKIUI BUIA:

y=_,y=x%y=x3y= vV, Yy = |x|, onuchIBaTh CBOMCTBA YHCIOBOU (DYHKIHH
X

1o e€ rpauky.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOTpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJia v BbIYHCTICHUA

CpaBHMBATH U YIIOPSIIOUUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoimonasaTe apudmMernueckue IEHCTBUS C PallMOHATBHBIMH YHCIIAMH, COUYETast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUHCICHUS C UPPAUUOHAIBHBIMU
YHCIIaMHU.

Haxonuts 3HaueHus CTENEHEW C IEIbIMU TMOKAa3aTeIsIMU U KOPHEH, BBIYMCISATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiaTh  JI€MCTBUTEIbHBIE YHUCJA, BBINOJHATH TPUKUIKY  Ppe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs ¥ HEPABEHCTBA

Pemlare nuHElHBIE W KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHUs, CBOIAILMECS K HHUM,
npocTeiime 1poOHO-paliOHaIbHbIE YPAaBHEHNUS.

Pemars cucTeMbl 1BYX JIMHEHWHBIX YPABHEHUM C IBYMS NEPEMEHHBIMU U CHCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIACTCS JTMHEHHBIM.

Pemath TekcTOBbIE 3a/1a4u aireOpandeckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHHMS UM CUCTEMBI ABYX YPABHEHUH C ABYMS MIEPEMEHHBIMU.

IIpoBOAUTE MpPOCTEUIINE MUCCIECAOBAHNS YPABHEHUM W CUCTEM YPAaBHEHUM, B TOM
qyclie C MpPUMEHEHHEeM TpaduyecKuxX NpeCcTaBiIeHUN (yCTaHaBIMBaTb, UMEET JH
YPaBHEHUE WJIA CUCTEMA YPABHEHUH PELLIEHUs, ECIIH UMEET, TO CKOJIBKO, U TIPOYEE).

Pematp nMHeliHbIE HEPABEHCTBA, KBAApAaTHbIE HEPABEHCTBA, N300paXkaTh pELICHUE
HEPAaBEHCTB Ha YHUCIIOBOM MPSAMOM, 3aIIUCHIBATH PEILICHUE C TIOMOILBIO CHMBOJIOB.

Pemate cuCTEMBl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELLIEHUE CUCTEMBI HEPABEHCTB HAa YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IPU PEILICHUH Pa3INYHbIX 3a4a4.

DOyHKIMHA
Pacnio3naBaTth GyHKIMM M3yYeHHbIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacroyio’KeHWE Ha KOOPIWHATHOW IJIOCKOCTH TpadukoB (yHKUMH Bumga: Yy = KX,

* _

y=hkx+b y=_, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctu
X

OT 3Ha4eHHUI KO3 (HUIIMEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA.
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Ctpouth W uU300pa)kaTh CXEMaTUYECKH TpaduKu KBagpATUYHBIX (QYHKIHUH,
OTMCHIBATH CBOWMCTBA KBAAPATUUHBIX (DYHKIHMIL 110 UX rpadukam.

Pacno3HaBaTh KBaJpaTW4YHYI0 (QYHKIHIO 1O (QopMmyJie, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peaibHOM KU3HU, (PU3UKHU, TEOMETPHUH.

Yucii0BbIe OCIEI0BATETbHOCTH M NPOTPECCUH

Pacnio3zHaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO POTPECCUU NPU Pa3HBIX
crioco0ax 3aJjaHus.

BbINOMHATE BBIYUCIIEHUS ¢ UCIOJIb30BaHUEM (DOPMYII N-To 4iieHa apupMETHYECKON
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBI IOCIEA0BATEIbHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3aga4n, CBS3aHHBIE C YHMCIIOBBIMU I1OCJIEN0BATEIBHOCTIMU, B TOM YHCIIE
3a/layyl U3 peabHOM KU3HU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, IU(PPOBBIX TEXHOIOTH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KonuuecTBo OcHOBHOE OcCHOBHBIE BUJIBI ICSATEILHOCTH 00YYaAIOIIUXCS
(Tempbl) Kypca 4acoB coAepKaHue
Yucia v BEIYUCIIEHNUS. 25 ITousitue CucreMaTU3MpOBATHh U 000ramIaTh 3HAHUS
ParnnonanbHbIe yncna palMOHAJIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckre CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JeucTBUS pU HEOOXOUMOCTHU JECATUYHBIC TPpoOU B OOBIKHOBEHHEIE,

C pallMOHAIbHBIMHU
yucinamu. CpaBHEHHUE,
YIOPSA0UYUBAHUE
palMOHAIbHBIX YHCEN.
CreneHn

C HaTypaJbHbIM
MOKa3aTeseM.
Pemenre 0oCHOBHBIX
3a/1a4 Ha JIpoou,
MPOIIEHTHI

U3 pealbHON
MPAKTUKH.

[Ipu3Haku AeIMMOCTH,
Pa3NIoKEHUS

Ha MHOKUTEIN
HaTypaJbHbIX YHUCEIL.

O0OBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHESUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIOCOOBI M PHEMBI
BbIYUCJICHHUS 3HAYCHUI IPOOHBIX BbIPAKEHUH,
coJiepKaIuX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSTh MPHU HEOOXOIUMOCTH JICCATUIHYIO IpOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BEIpakeHUE K (hopMe, HanboJiee y100HOM 11l BRIYMCIICHUH,
peoOpa30BbIBATh JPOOHBIC BHIPAKECHHUS HA YMHOKEHUE U
JeJICHUE JEeCATUYHBIX APOoOel K IEUCTBUSIM C IEIBIMU
YHCJIaMH.

IIpuBoAUTH YHCI0BbIE U OYyKBEHHbIE IPUMeEPBI CTETICHU
C HATYypaJIbHBIM MOKa3aTesieM, OOBIACHS S 3HAUCHUS
OCHOBaHMUS CTEIICHU U TTOKa3aTelIsl CTEIIEHH, HaXOJIUTh
3Ha4YEeHUs CTeneHel Buna a” (a — moboe pallMoHaIbHOE
YHCIIO, # — HATypajbHOE YUCIIO).
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Peanbubie IHoHuMAaThL CMBICH 3aITUCH OOJBIINX YUCEN C TOMOIIbIO
3aBucuMOCTH. [IpsimMast | pecsaTuuHbIX IpoOeii u creneHei yncna 10, npuMeHsATh ux
u oOpaTHas B PEAJIbHBIX CUTYaIUsIX.

IPONOPUUOHANBLHOCTH | [IpuMeHsATH MpU3HAKK JETMMOCTH, Pa3JI0KEHHS Ha
MHOKHUTENIA HaTypaJIbHbIX YUCEN.

PemaTth 3ajauM Ha 9acTH, TPOIICHTHI, IPOTIOPIINH,

Ha HaXOXKJICHHE IpoOU (MPOIIEHTA) OT BETUYUHBI U
BEJIMYUHBI 110 €€ TpoOu (MIPOLEHTY), IpoOH (IIPOLIEHTA),
KOTOPBIN COCTABJIAET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUIHBIC PEIICHNUS,
3aMUCH PeIIEHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSICHATD, ONIMPASICh HA ONPE/IEICHHUS,
MPsIMO MTPOMOPLUOHANIEHBIE K 00PaTHO MPONOPIUOHATIEHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; IPUBOIAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEN U3 peajbHOro MUPA, U3 IPYTUX YUeOHBIX
IPEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIE 33/]a4 Ha Ipo0u,
IPOLIEHTHI, IPSIMYIO U 0OPATHYIO MPONOPIHUOHATBHOCTH,

IPONIOPLIMH

AnreOpandeckue 27 byxBennsbie OBaageTs anredpandeckoil TEePMUHOIOTHEN U CUMBOJIUKOH,

BBIPAKEHUS BBIPAJKCHHUS. NPUMEHATHb €€ B IPOLIECCE OCBOCHUS yUeOHOT0 MaTepHaa.
IlepemenHsle. HaxomnTh 3HaueHNst OyKBEHHBIX BHIPAXKEHUH MPHU 33JJaHHBIX
Jonyctumele 3HaYEHUSIX OYKB; BBIIOJHSITH BHIYUCICHUS O (GOPMYJIaM.
3HAYCHUSA BbInoJaHATH TpeoOpa3oBaHus LEIOr0 BEIPAKECHUS
IIEPEMEHHBIX. B MHOTOYJIEH MPUBEJICHUEM MOJOOHBIX CIAraeMbIX,
dopmybl. pacKpbITHEM CKOOOK. BBINOJIHATH YMHOXKEHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PACKpBITHE CKOOOK U
IpUBEICHUE

IMOJIOOHBIX CJIara€MBbIX.

CBolicTBa CTENICHU
C HAaTYypAJIbHBIM
ToKa3aTeJIeM.
MHOTro4JICHBI.
Cnoxenue,
BBIUMTAHUE,
YMHOXKEHUE
MHOTOYJICHOB.
DopMyisl
COKPaIEHHOTO
YMHOKEHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KHTEIN

HA MHOTOWICH ¥ MHOTOWIEHA HA MHOTOWICH, IPUMEHATH
(dbopMyITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyuecTBAATH Pa3l0KeHNE MHOTOYWICHOB HA MHOKUTENN
MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTES,
npuMeHeHus (GOpMyJIbl pa3HOCTU KBAAPATOB, HOPMYIT
COKPAILLIEHHOI0 YMHOXEHMUS.

IIpumensTh peoOpa3oBaHNEe MHOTOUJICHOB IS pEIICHHUS
pa3IMYHBIX 33724 U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB,
U3 PEabHOM MPaKTUKH.

3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTHSI MATEMATHKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIunerHoe ypaBHEHUE

Pemiarb nuHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM,
NPUMeHss IPABUJIA IIEPEX0/1a OT UCXOJAHOTO YPaBHEHUS

K paBHOCUJILHOMY eMy 6oJee rpoctoro Buja. [Iposepsrs,
SBJIAETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHECHMUS.
IToaO0upaTes npuMepsbI NIap YUCEN, SBIIOIMUXCS PEIICHHEM
JIMHEWHOTO YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.
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C OZHOU MEPEMEHHOM,
PEILICHUE JTUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 ¢ TIOMOIIBIO
YPaBHEHUM.

JIunentHoe ypaBHEeHUE
C AByMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema aByx
JIMHEWHBIX YPABHEHUN

CTpouTh B KOOPAUHATHOU MJIOCKOCTH rpauK JIMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSCh TPaPUKOM,
NPUBOAUTH IPUMeEPHI PELICHNS YPABHEHUS.

HaxoauTthb pemienre CUCTEMBI IBYX JUHEUHBIX YPABHEHUN
C ABYMs IIEPEMEHHBIMM.

CocraBisTh U pemiaTh YPaBHEHHE UM CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33141, UHTEPIIPETUPOBATh

B COOTBETCTBUM C KOHTEKCTOM 3a/1a41 I10JyYECHHBIN
pe3yJbTar

C IBYMs
IEPEMEHHBIMU
Koopaunats! u rpaduku. 24 KoopanHara Touku HN300paxaTh HA KOOPAMHATHON MPSMOM TOUYKH,
OyHkuHUN Ha npsiMoi. UKciioBble | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,
IPOMEKYTKH. MHTEPBAJIBL; 3AIIUCHIBATh UX HA aIreOpanyecKoM s3bIKE.

Paccrosinne mexay
JIBYMsI TOUKaMU
KOOPJAWHATHOMN
MIPSIMOM.
[IpssmoyrosbHas
cucTeMa KOOpAUHaT
Ha IJIOCKOCTH.
[Tpumepsl rpauKoB,
3aJaHHBIX
bopmyiamu.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 1O
3aJIaHHBIM KOOpAUHATaM; CTPOUTH TpadUKN HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (OpPMYyJIaMH, B TOM YHUCIIE

C IIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

IIpuMeHsATH, H3yYaTh MPEeUMYLIECTBA,
HHTEePHPEeTHPOBATH I'paPUUecKuii criocod mpeacTaBIeHUs
W aHaJIKM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMALIMH.
OcBauBarthb nouatue GyHKIMH, OBJIa/I€BaTh
(YHKITMOHATTLHON TEPMUHOJIOTUEH.

Pacno3naBath JiuHeiHy0 QyHKIUIO y = kx + b,
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Urenue rpaduxon
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIINH.
CBoiicTBa (QyHKIIHIA.
Jluneiinas QyHKITHS.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 GUIIUEHTOB k U D.

Ctpourb rpaduku TMHEHHON QyHKIMH, QYHKIUU ) =| X |.
Hcnoan3oBarh uM@poBbie pecypchl 11 IOCTPOCHUS
rpagukoB GYHKIMN 1 U3yYCHUS UX CBOMCTB.

[IprBoaNTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIbHBIX
IIPOLIECCAX U SIBJIICHUSIX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
['padux pynkunuu
y=|x]|
[ToBTOpEeHue 1 0600LIIEHNE 6 [ToBTOpEHNE BbI0upaTh, IPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATHU qucell, BRIYUCICHUH, TpeoOpa3oBaHil BBIpaKEHUH,
Y METOJIOB Kypca pELIeHNs] ypaBHEHMIA.
7 xnacca, 00001IeHe OcyecTBASATH CAMOKOHTPOJIb BBIIOJIHAEMBIX ICHCTBUN U
3HAHUU CaMOIIPOBEPKY pe3yJIbTaTa BEIYHCICHU, TPeoOpa30BaHUIA,
MTOCTPOECHHUM.
Pemars 3aga4m U3 pealbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [l PEIICHU 3a1a4 U3 APYyTIuX
IIPEIMETOB.
PemaTh TeKCTOBBIE 321241, CPABHUBATDH, BLIOUPATH
CNoco0bl peIICHUs 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KVIACC
HanmenoBanue pasaena  |KoaumuecTso OcHOBHOE OCHOBHBIE BUJIbI JEATEIIBHOCTH 00YYarOIINXCS
(TempbI) Kypca 4acoB CoJIepKaHue
Uucna v BBIYMCIIECHNS. 15 KBagpaTHbIil KOPEHb DopMyJIHPOBATH ONpeaeseHre KBapaTHOTO KOPHs

KBaapatHbie KopHU

n3 yucna. [lonstue
00 UpparmoHaILHOM
yucne. [lecaTuaneie
MPUOMKCHUS
UppalmoHaIbHbIX
YuCell.
JlencTBUTEbHBIE
yucna. CpaBHEHHE
JIEMCTBUTEIbHBIX
YHCel.

YpaBHeHue Buaa

xr = a.

CaolicTBa
apru(pMeTUIECKUX

KBaJIpaTHBIX KOpPHEH.

[IpeobpazoBanue
YUCIIOBBIX
BBIPAKCHUH,
COJIepIKaIINX
KBaJIpaTHBIC KOPHU

U3 4KcIia, apuhMeTUYECKOro KBaJApaTHOTO KOPHSI.
IIpuMeHATH onepannio U3BJIEUYEHUA KBAAPATHOTO KOPHS
U3 4KCIIa, MCMOJIb3YH ITPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJIpaTHBIE KOPHU LIEJIBIMU YUCIAMU U
JECITUUHBIMH JPOOSIMH.

CpaBHMBATB U YIOPSAOYHUBATH PALIMOHAIIBHBIE U
VMppalrOHaIbHbIC YUCIA, 3alIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEM.

HMcceaenoBarhb ypaBHEHHUE x° = g, HAXOAUTh TOYHBIE U
npuOIMKEHHBIE KOPHU TIpH @ > 0.

HccienoBath ¢BOMCTBA KBAJPATHBIX KOPHEH, IPOBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCITOJIBb30BAHUEM KaJIbKYJISITOPA
(koMIibroTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOPHEH; MPUMEHATh UX JIJIs1 TPeoOpa30BaHUsl BEIPAKCHUM.
BbInoiHATH Npeodpa3oBaHusl BHIPAKECHUMN, COAEPKAIIAX
KBaJ[paTHbIE KOPHU. BbIpaxaTh IepeMEHHbBIC

13 reoMeTpuYecKux U pusznueckux Gopmyi.

BeruncasaTh 3Ha4Ye€HUS BBIPAXKCHUH, COAEPKALLNX
KBaJpaTHbIE KOPHU, UCHOJIB3YS IPU HEOOXOAUMOCTH
KaJIbKYJISATOP.
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Hcnoan3oBarh B X0/1€ pEIICHUA 3aaa4 3JICMCHTAPHBIC
MMpEACTAaBJIICHUS, CBA3AHHBIC C HpI/I6JII/I}KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHMH.

3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHUKHU

Uucsia v BEIYUCIICHUS.

CrereHsb C LEIbIM

D®opMyJTHPOBATH OIpeieIeHUe CTETICHU C LIEJIbIM

CreneHb ¢ LETbIM ITOKA3aTEeIIEM. IIOKA3aTEeIIEM.
MoKa3aTesieM CrangapTHas 3a1uch IIpencraBiasATh 3anuch OONBIINX U MAJIBIX YHCET
qucia. B CTaHJAAapTHOM BujJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnr 00beKTOB 3alMCaHHbIE C UCTIOIb30BaHuEM creneHu 10.
OKPY’KAIOLIEr0 MHUpa Hcnonb3oBaTh 3alIUCh YUCEN B CTAHAAPTHOM BHJIE
(OT pIIEMEHTapHBIX JUTS BBIpQXKEHUS pa3MEPOB 0OBEKTOB, IITUTEIbHOCTH
YaCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUDE.
J10 KOCMUYECKUX D®opMyIHPOBaATD, 3AIUCLIBATH B CHUMBOJIM4YECKOH opme
00BEKTOB), Y WJUIIOCTPUPOBATh MPUMEPAaMHU CBOMCTBA CTENIEHU
JIIUTEIBbHOCTD C LIEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOMCTBA CTENICHU ISl IPEOOPA30BAHUS
B OKpY> KaIOIEM MUPE. | BBIPAXKEHUM, COIEPKALIUX CTEIIEHU C LIEJIBIM [T0KA3aTEIIEM.
CBolicTBa cTeneHn BbINOJIHATH 1efiCTBUA C YUCIIAMU, 3aITUCAHHBIMU
C LICJIBIM IIOKa3aTelleM | B CTaHIApTHOM BHJIE (YMHOXEHUE, I€JIEHUE, BO3BE/ICHUE
B CTCIICHB)
AJredpandeckue KBanpatHbiii Pacno3naBaTh KBaJIpaTHbIM TPEXUJICH, YCTAHABIMBATD
BbIpakeHUA. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTbB €TI0 Pa3JIOKEHUsI HA MHOKUTEIIHN.
TPEXWIECH Paznoxenue PackiaabiBaTh HAa MHOKMTEJIM KBAIPATHBINA TPEXUIICH
KBaJpaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AnreOpanyeckue
BBIPKEHUSI.
Anreopandeckasi 1poOb

15

Anrebpanueckas
npoOb. JlomycTrmbie
3HAYCHUSI
TIEPEMCHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPAYKCHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. Cokparienue
TpoOeii.

Cnoxenue,
BBIUMTAHUE,

YMHOKCHHC U ICJTICHUC

anreOpanyecKux
JpoOeii.
[TpeoGpazoBaHue
BBIPAKCHUU,
CoJIeprKalInX
anreOpanyeckue
Ipobu

3anuceIBaTh anrebpandeckue Boipakenus. Haxoaurtp
00J1aCTh OIpeAeNIeHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCIIOBBIC MOJICTAHOBKU U BBIYUCISATH
3Ha4Y€HHE APOOH, B TOM YUCIIE C TOMOIIBIO KATbKYJISATOPA.
®opMyIMpPOBaTH OCHOBHOE CBOMCTBO aJireOpanyecKon
JpoOU ¥ MPUMEHSITh €ro sl peoOpa3oBaHus JpoOei.
BbInoJHATH AelcTBUS C aIreOpandyecKuMu IPpoOsMHU.
[TpumensTh npeoOpa3oBaHusl BRIPAKEHUMN JJI PEIICHUS
3aa4y. BeipaxkaTrhb nepemenHble U3 Gpopmy (pU3NUECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpartHoe Pacno3HaBaTh KBaJIpaTHbBIE YPABHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (DOPMYJLY KOPHEH KBAIPATHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBa/ipaTHbIe YPABHEHUS — IOJIHBIE U HEITOJIHBIE.
ypaBHeHuE. DopMmyIia IIpoBoauTh Npocreline UCCjaeI0BaHUs KBAIPAaTHBIX
KOpPHEHN KBaJpaTHOIO YpPaBHEHHUI.
ypaBHeHus. Teopema PemiaTs ypaBHeHMs1, CBOASIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIIBIO IMPEeOOPa30BaAHUI U 3aMEHOM TIEPEMEHHOM.
Pemenue ypaBHeHuN, Habaronath 4 aHAJIM3HPOBATH CBSI3b MEXAY KOPHSIMH U
CBOJSILIIUXCS Kod(puImeHTaMu KBaIpaTHOTO ypaBHEHUS.
K KBaJIPATHBIM. dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO -
[Ipocreiimue qpoOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJIs PEIICHUS
palMOHAIIBHBIE 3a1ad4.
ypaBHEHUS. Pemathb TeKCTOBBIE 321a4M AIreOpanyecKuM CriocoooMm:
Perrenne TeKCTOBBIX NEPEXOJIUTh OT CIOBECHON (POPMYIMPOBKH yCIIOBUS 3a7a4uu
3a/1a4 € IOMOUIBIO K ajreOpandeckoi Moenu MyTEM COCTABICHUS YPaBHEHMUS;
KBaJpaTHBIX pelaTh COCTaBIEHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUU pe3yibTar.

3HAKOMUTBCS ¢ MCTOPHMEN Pa3BUTHS aNTreOphl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneliHoe ypaBHEeHNE Pacno3zHaBaTh TMHENHHbBIC YPABHEHUS C IBYMsI
Cucrembl ypaBHEHUI C AByMs IIEPEMEHHBIMH.

NIEPEMEHHBIMH, €TO0
rpaduk, IpUMEpPHI
peUIEeHNsT YpPaBHEHUN
B LIEJIbIX YHCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPaBHEHUN

Ctpoutsb rpadguky JUHEWUHBIX YPaBHEHUM, B TOM YHCTIE
HCI0JIb3Ys LM(POBbIE peCypPChl.

Paziuuarth napasnienbHble U IEPECEKAIOIINUECS TPSMbIC
10 X YPAaBHEHUSM.

PemiaThs cucTeMbI IBYX JMHEUHBIX YPABHEHUU C IByMs

MEPEMEHHBIMU MTOJCTAHOBKOM U CII0KEHUEM.
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C IBYMS
IIEPEMEHHBIMHU.
[Ipumeps! pemeHus
CHUCTEM HEJIMHENHBIX
YPaBHEHUU C ABYMS
IIEPEMEHHBIMM.
['padprueckas
VHTEPHPETALNS
YPABHEHUSI C ABYMsI
MIEPEMEHHBIMU U
CHCTEM JIMHEMHBIX
YPaBHEHUU C ABYMS
MEPEMEHHBIMH.
Pemenue TekcToBbIX
3a71a4 C ITIOMOILBIO
CHUCTEM YpaBHEHUU

PemiaTs npocCTENIINE CUCTEMBI, B KOTOPBIX OJTHO

W3 YPABHECHUU HE SABJISCTCS JINHEUHBIM.

IIpuBoauTh rpaguyecKy0 HHTEPNPETALMIO PELICHUSA
YpPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHHI
C ABYMsI IIEPEMEHHBIMU.

Pemarthb TeKcTOBBIE 3a1a4M AIreOpandyecKuM Criocooom

YpaBHEHUS U HEPABEHCTBA.
HepasencTtra

12

Yucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ oiHOM
IIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJTHOMN
IIEPEMEHHON U UX
peuienue. Cuctemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOU MPSMOM, JOKA3bIBATH
anreOpanvecKH.

IIpyMeHATH CBOMCTBA HEPABEHCTB B X0/I€ PELICHUS 3a4a4.
Pemiathb nuHelHbIE HEPABEHCTBA C OHOM IIEPEMEHHOM,
M300pakaTh perieHre HePaBEHCTBA Ha YHCIOBOM MPSIMOM.
Pemath cucteMbl TUHEHHBIX HEPABEHCTB, M300pakaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YUCIIOBOU MPSIMOMN
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C OJTHOM IEPEMEHHOU
U UX PEILICHHUE.
N3obpaxkenue
PELLIEHUs] TUHEWHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHMCIIOBOU
IPSAMON

OyHKIMH.
OCHOBHBIE IOHATHS

[TonsiTue pyHKIMY.
OO6nacTh onpeeneHus
U MHOXECTBO
3HaYeHUN (QYHKIUU.
CrocoOrbI 3a1aHus
byHKIHIA.

['paduk pyHKUIMN.
CaoiicTBa (hyHKIMH,
UX OTOOpakeHue

Ha rpaduke

Hcnoan3oBaTh QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruucaaTs 3HaveHuss GyHKIUN, 3aJaHHBIX GOpMyTIaMu
(ipu HEOOXOAUMOCTH UCIIOIB30BaTh KAIBKYJISATOD);
COCTABJISITH TA0JIUIbI 3HAYEHUI (YHKIINN.

CTpouTthb mo TouKkam rpapuku QyHKIHA.

OnucbIBaTH CBOMCTBA PYHKIIMK HA OCHOBE €&
rpaguuecKoro npeacTaBICHUs.

Hcnoan3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOIINX PEATHHBIS
npoueccsl U siBieHus. [IpuBoauTh NpuMepbI TPOLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMM.

Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBI

JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI U M3yUEHUs UX CBOWCTB

OyHKIWH.
UucnoBeie QyHKIIUN

YUreHne 1 nocTpoeHue
rpadukoB QyHKITUH.
[Tpumeps! rpaduxos

Haxoauts ¢ noMomnibio rpaguka GyHKIIMN 3HAYCHUE OJTHON
13 paccMaTPUBAEMbIX BEJIMYHUH I10 3HAYCHHIO JPYTOM.
B HecnoXHBIX Ciiydasx BhIPaKaTh (POPpMYJI0H 3aBUCUMOCTH
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GyHKIM, MEX]ly BETMYMHAMH.
OTpaXkaroLux OnucbIBaTh XapakTep U3MEHEHHNs OJJTHON BEJIUYUHBI
peasbHbIE POLIECCHI. B 3aBUCHMOCTH OT U3MEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath BuIbI n3ydaembix GyHkiuid. [loka3biBaTh
ONMCHIBAIOLINE CXeMATH4YeCKH I0JI0KEHUE HA KOOPIUHATHOM MIOCKOCTH
NPSIMYIO U 00paTHYO rpadukoB QyHKIMI Buga: y = x5,y =x°,y =Vx,y = |x|.
IIPOMOPIHOHAIBHBIC Hcnoab3oBarh QyHKUHMOHAIBHO-TPaduUecKue
3aBUCUMOCTH, HX NpeacTaBJICHUS JJI PELICHUS U UCCIIEI0BaHNS YPABHEHUH U
rpadukwy. CUCTEM YpPaBHEHUM.
I'padpux pyHkunn IpuMeHsaTH HH(POBBIE pecypChl LIS TIOCTPOECHHUS
y =x. rpadukoB QyHKIUH
OyHKIMH
y=x,y=x,
y=vx,y=|x|;
rpauyecKoe pereHue
YPaBHEHUI U CUCTEM
YpaBHEHUU

[ToBTOpEeHHE 1 0000IIEHNE [loBTOpEHUE Bei0upaTh, IPUMEHATDH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX MOHATHH U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HAaHUU

qyCell, BBIYUCICHUN, MPeoOpa3oBaHUM BbIPAXKEHUH, pEIICHUS
YPaBHEHUN.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICMCTBUN U
CaMOITPOBEPKY pe3yJibTaTa BEIUUCICHUM, MPpeoOpa3oBaHmM,
MMOCTPOEHHU.

Pemiate 3a1a4n U3 peajibHOM KU3HH, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS ISl PEIICHU 3a/1a4 U3 APYTHX
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BHIOMPATH
CIOCO0BI pEelICHUs 3a/1a4u

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC
HaumenoBanwme paznena  (KomnyecTBo OcHoBHOE OCHOBHBIE BUJIBI IEATEIILHOCTH 00YJarOIIUXCS
(Temnl) Kypca 4acoB cojiepKaHue
Uucna v BBIYUCIICHHUS. 9 Panmonaneueie uncna, | Pa3BuBaTh npeacTaBJieHUs O YUCIIAX: OT MHOXKECTBA

JeCTBUTENBHBIC UM CIIA

UppaloOHaIbHbIC
YHCJIa, KOHCYHBIC U
OeCKOHEUHEIE
JEeCSITUYHBIE JPOOU.
MHOX€eCTBO
JIEUCTBUTEIIbHBIX
YHCeJT,
JICUCTBUTEIILHBIC
YHCJIa KaK
OeCKOHEYHEIE
JECATUYHBIE JPOOH.
B3anmHO o1HO3HAUYHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
JICUCTBUTEIIBHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAMHATHOMU
PSAMOM.

CpaBHenue
JICHCTBUTENBHBIX YHCETI,
apupMeTHIECKUE

HaTypaJIbHBIX YUCEJI JJO MHOKECTBA ICCTBUTEIBHBIX YUCEI.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
JNEUCTBUTEILHOIO YKClIa KaK 0€CKOHEUHOU JIECATUUHOM
TpoOH, MPUMEHSITh JCCATUYHBIC TTPUOTMKCHUS
palMOHAJIBHBIX U UPPALIMOHATIBHBIX YUCETL.

HN3o00paxkaTh ACHCTBUTEIIbHBIC YKCIIAa TOUKAMH
KOOPAUHATHOM NIPSMOM.

3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YHUBATH
JIEUCTBUTENILHBIC YHCIIA.

BbInoHATH, cOUYeTast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudpMeTnyecKue JeMCTBUSA C PALMOHAIBHBIMU YHUCIIAMU;
HAXOJAMTh 3HAYCHUA CTEIICHEH C LEJIBIMHU MOKA3aTeIISIMU U
KOPHEH; BBIYMCJIATH 3HAUCHUS YACIOBBIX BBIPAKEHUM.
[HosyyuTs npeacraBjaeHue 0 3HAUUMOCTH
JNEUCTBUTEIBHBIX YACEI B IPAKTUYECKOU AEATEIBHOCTH
YEJIOBEKA.

AHAJIU3UPOBATH H J1€J1aTh BBIBO/IbI O TOYHOCTH
NPUOIMKEHUS AEHCTBUTENHHOTO YKCIIa TPU PEILICHUH
3a7a4.

OKpyriasiTh ACHCTBUTEIIbHBIC YUCIIA, BHINOJHATH
NMPUKHUAKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAUCHUN
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JIeUCTBUSA

C IeHCTBUTEIbHBIMU
YHCJIAMU.
[Tpubamxénnoe
3HAYE€HUE BEIUYMHEI,
TOYHOCTH
MPUOJIMIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u orieHka

YHUCJIOBBIX BBIPAKEHUH.
3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHSI MATEMATUKHU

pe3yJIbTaTOB
BBIUHMCJICHUI
YpaBHEHUs U HEPABEHCTBA. 14 JIuneiinoe ypasHenue. | OcBamBaTh, 3alIOMUHATH U IPUMEHATH IrpaguyecKue
YpaBHEHUS C OJHON Pemenune ypaBHeHun, METO/AbI IIPU PELICHUN YPABHEHNI, HEPABEHCTB U UX
IEPEMEHHOU CBOJSIIMXCS CUCTEM.
K JIMHEHHBIM. Pacno3HaBars 1iesble U 1pOOHBIE ypPAaBHEHUS.
KBagpartHoe PemaTe JiMHeHHbIC M KBA/IPATHBIC YPABHECHUS,
ypaBHeHue. Pemenue YPaBHEHUS, CBOIALLIUECS K HUM, IPOCTEHIINE JPOOHO-
YpaBHEHUH, palOHAJIbHBIC YPABHEHUS.
CBOJALIUXCSA IIpensiaraTb BO3MOXHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
K KBAJIPATHBIM. 3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIC 3aa4n
buxBanpaTHsie pa3HBIMU CIIOCOOAMH.
YPaBHEHUS. 3HAKOMUTHCS C MCTOPHEN Pa3BUTH MaTEMaTUKA

IIpumeps! perenus
YPaBHEHUU TPEThEU
Y YETBEPTOU CTEIIEHEUN
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pas3inoKeHuemM

Ha MHOXKUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPaBHEHUM.

Penienue TeKCTOBBIX
3a/1a4 anreOpandecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUM

14

YpaBHEHUE ¢ AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema Byx
JIMHEWHBIX YPABHECHUMN
C AByMs
[IEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpOu
CTEIICHH.
['padpuueckas
UHTEpIIpeTalys
CUCTEMBI YPaBHEHU I

C IByMsI IIEPEMEHHBIMH.
Pemienne TeKCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUS CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE
SBJIIETCS] JINHEWHBIM.

Hcnoan3oBaTh GyHKIMOHAIBHO-TpauuecKkue
IIPEICTABIICHHUS IS PpellIeHUsI U MCCJIeI0BAHMS YPABHEHMI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanveckuM CrocoOoM: mepexoanuTh OT CIIOBECHON
(GhOpPMYJIMPOBKH YCIIOBHS 3aJ]a4H K alNreOpandeckKor MoJIean
IIyTEM COCTABJICHHS CUCTEMBI YPAaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPNPETHPOBATH
pe3yibTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKA
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3a/1a4 anreOpandecKumM
criocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
HepasencTBa HEPABEHCTBA U UX HEPABEHCTBA; UCITOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoaHATH peoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATH
JIuneinHble JUTs IpeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh JTMHEWHbBIE U KBaJAPATHBIE HEPABEHCTBA.
C OJTHOU ITIEPEMEHHOU Pemarsp IMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAOIINX
CucTteMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh
HEPABEHCTB C OJTHOU IIOJIy4YE€HHBIE PELLICHUS.
NEPEMEHHON U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YHCJIOBOU IPSAMOM, 3AIUCHIBATH PEIICHUE C IOMOLIBIO
KBagpaTtHbie CHUMBOJIOB.
HEPaBEHCTBA U UX Pemarsb KkBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
peLIeHue. rpaguueckue npeICTaBICHUs.
['padpuueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PEIIEHUN
WHTEPIPETALUS pPa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHPOBAHHBIX
HEPABEHCTB C JIBYMS
EPEMEHHBIMU
OyHKIMU 16 KBagpaTtnunas Pacno3HaBaTh BU/IbI H3y4YaeMbIX (PYHKIIHIA;

bynxkius, e€ rpaduk u
cBoricTBa. [lapaboa,
KOOPIMHATHI BEPIITHHBI
nmapaboJibl, OCh

WLTIOCTPHPOBATH CXeMATHYECKH, 00BSICHATH
pacIoiokeHue Ha KOOPAMHATHOM IIOCKOCTH TpauKOB
. k
Gynkumii Buga: y = kx,y = kx+ b,y = _,y = x?,

x
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CUMMETpPHUH MapadoJIbl.

['paduku pyHKUUM:
y =kx,
y=kx + b,
k
y =
X
y=xiy
= x3’y:
Vxy =
x|

y=x3 y=+/x, y =|x| B 3aBUCHMOCTH OT 3HAYCHHi
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaIpaTHUHYIO QYHKIHIO IO hopmyie.
IIpuBoAUTH NPUMePbI KBAIPATUYHBIX 3aBUCUMOCTEM
U3 PeabHOM KU3HU, GU3UKH, TEOMETPHH.

BoIsaBasATH 1 0000111aTh 0COOCHHOCTH IpaduKa
KBaJpaTHYHON QYHKLIMK y = ax® + bx + c.

CTtpoutsb 1 n300pakath cxeMaTHYeCKH rpaduku
KBaIpaTUYHBIX (YHKIUH, 3aJaHHBIX (OpMyTIaMU BUIA
y=ax’,y=ax*+q,y=a(x+p)* y=ax*+ bx +c.
AHaJIM3MPOBATH U NPUMEHATH CBOMCTBA U3YYCHHBIX
(GYHKIUI 17151 X TTOCTPOEHUS, B TOM YHCIIE C TOMOIIBIO

U(POBBIX PECYPCOB

YHucioBrie
MOCJIEN0BATEIILHOCTH

15

ITonsiTre yncnoBom
MOCJIeI0BATEILHOCTH.
3ananue
MOCJIEA0BATEILHOCTH
PEKYPPEHTHOU
bopmyoii u
dhopmyIioi n-ro ujeHa.
Apudmernueckas u
reoMeTpuyecKas
MPOTPECCHUMU.
PopMyIIbl 71-T'0 YJICHA
apu(METHICCKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHSATH UHICKCHbIE 0003HAYECHHUS,
CTPOUTH peueBble BHICKA3BIBAHHUS C HCIIOIH30BAaHHEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHATUEM
[OCJIEI0BATEIbHOCTH.

AHanu3upoBaTh PopMyIy 1-TO YIeHA
MOCJIEI0BATEIBLHOCTHU UITH PEKYPPEHTHYIO (hOpMYITy

U BBIYHMCJISITH YWICHBI TOCIIEA0BATEIbHOCTEH, 3a1aHHBIX
TUMU (HOPMYyJIaMHU.

YcTranaBaMBaTh 3aKOHOMEPHOCTB B TIOCTPOCHUU

IMOCJICA0BATCIIbBHOCTH, CCJIIN BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTth apuMETUUYECKYIO U T€OMETPUUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOrPECCUM, CYMMBI
MIEPBbIX 71 YJICHOB.
N300paxkeHue 4ieHoB
apuMEeTHIECKON U
reOMETPUYECKON
MPOrPECCUM TOUKAMU
Ha KOOPJIMHATHOM
IIJIOCKOCTH.
JInHenHbIN U
AKCIOHEHIINAIbHBIN
pOCT.

Ci10HBIE IPOLIEHTHI

PemaTp 3a1a4u ¢ ucnosnb3oBaHueM (HopmyJl #-ro yjieHa
apu(pMETUYECKON U TEOMETPUUYECKON MPOrpecCuii, CyMMbI
MIEPBBIX /1 YJIEHOB.

M300paxkaTh 4eHBI TOCIEI0BATEILHOCTH TOYKAMU

Ha KOOPJAUHATHOM TIJIOCKOCTH.

PaccmaTpuBaTh NprMMepbI POLECCOB U ABJICHUH

U3 pEAIbHOW KU3HU, WJUTKOCTPUPYIOINE N3MEHEHUE

B apu(hMETUYECKON MPOrPECCUH, B TEOMETPUUYECKOIM
pOrpeccuu; n300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpagu4ecKu.

Pemars 3aga4um, CBSA3aHHBIE C YUCITOBBIMU
IIOCJIEA0BATENBHOCTSMH, B TOM YHCJIE 3a7a4H U3 PEATTbHON
KU3HU C UCTIOJIb30BaHUEM LU(DPOBBIX TEXHOJIOTUH
(3NEeKTPOHHBIX Ta0IUL, rpa)UyeCKOro KaIbKyJIsATOpa U T.11.).
Pemiarhb 3a1a4n Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBHCS C HCTOPHMEN Pa3BUTHS MaTEMaTUKU

[ToBTOpEeHue, 00001IeHHE,
cuCcTeMaTu3alMs 3HaHUM

18

Yucaa u
BbIYMCJIEHNS (3aITUCh,
CpaBHEHHE, JIEUCTBUS
C AEUCTBUTENBHBIMU
YUCJIAMU, YUCIIOBAS
psAMas; TPOLEHTHI,
OTHOILICHMUS,
[IPOIOPLINH;

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, TOJIMHOXECTBO,
orepaly HajJ MHOKECTBaMU; HCIOJIb30BATh Ipaduieckoe
MpeICTaBICHUE MHOKECTB ISl OTIMCAHHS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBATh TEPMUHOJIOTHIO U OCHOBHbBIE
neiicTBHS, CBSI3aHHbIE ¢ YUCJIAMM: HATYPAITLHOE YHCIIO,
MPOCTOE U COCTABHOE YHCIIA, IETUMOCTh HATYPaTbHBIX
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OKpYTJICHHE,
npuOIIKEeHNUE,
OLIEHKA; pelIeHne
TEKCTOBBIX 33j]a4

YyuCell, IPU3HAKU JIEIMMOCTH, LIEJIO€ YHUCIIO, MOYJIb YHUCIIA,
OOBIKHOBEHHAsSI U JIECATUYHAs APOOU, CTAaHIAPTHBIN BU]T
qucia, apupMEeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINOJIHATH A€eiiCTBUS, CPABHMBATH M YIIOPAA0YMBATH

apu(MeTUIECKUM YuCIIa, MPEACTABISTH YACIa HA KOOPAUHATHOM MPSMOH,
Croco0om) OKPYTJISITh YHCIIA; BHIMOJHATH MPUKUAKY U OLIEHKY
pe3yabTaTa BIUMCICHUMN.
Pemath TekcTOBBIE 32124 apU(DMETUIECKUM CTIOCOOOM.
Pemath npakTuveckue 3aa4m, CoAepKaIirie MPOICHTHI,
JIOJTH, YACTH, BRIPAKAIOIITNE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsSI — pAcCTOSHUE, [IeHa — KOJMYECTBO — CTOMMOCTD,
00BEM paboThl — BpeMsl — MPOU3BOAUTEIBLHOCTH TPYAA.
Pa30upartp peanbHble )KU3HEHHbIE CUTYALINH,
(opMyJIMpPOBATH UX Ha S3bIKE MATEMATUKH,
HAXOJUTHb PEIICHUE, TPUMEHSSI MaTEMaTUYECKU amnmapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Auaredpanyeckue OnepupoBaTh NOHATHAMM: CTEIIEHB C IEJIBIM
BbIPasKeHUs nokasaresnem, apuMeTudecKuil KBaApaTHbIA KOPEHb,
(npeobpazoBaHue MHOT0O4JIEeH, aiaredbpanyeckas 1po0b, TOKIACCTBO.
anredpandecKux BbINOJHATH OCHOBHBIE /1€iiCTBUSA: BBIIIOJIHATH PAaCUEThI
BBIPAKEHUH, no hopmyiam, MpeoOpa3oBLIBATH IIEIIbIE, IPOOHO-
JOITy CTUMBbIE paloHaIbHbIEC BRIPAKECHUSI U BHIPAKEHUS C KOPHIMH,
3HAYEHUS) peaIn30BbIBAThH PA3I0KEHNE MHOTOUJICHA HA MHOXKHUTEIH,

B TOM 4YHUCJIC C UCIIOJIb30BAHHUCM q)OpMy.II Pa3sHOCTH
KBaJpaToOB U KBaJ[paTa CYMMBbI U PaA3HOCTU; HAXOAUTH
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JOMYCTUMBbIE 3HaYEHUSI IEPEMEHHBIX JIs1 JPOOHO-
palMOHAIbHBIX BBIPAKEHUN, KOPHEU.

MopeanpoBaTh ¢ TOMOIIBIO (OPMYIT peabHbIE MTPOIIECCH
Y SIBJICHUS

DyHKUNHA
(moctpoenue,
CBOMCTBA U3YYEHHBIX
(dyHKIUH;
rpaduyecKkoe perieHme
YPaBHEHUH U UX
CHUCTEM)

OnepupoBathb noHATHUSIMU: GYHKIUSA, Tpaduk QyHKIINUH,
HyJA (YHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
MPOMEKYTKH BO3pACTaHusl, yObIBaHU S, HAUOOJBIIEE U
HaMMeHbllIee 3HauYeHusl (QYHKIIHIH.

AHAJIU3MPOBATh, CPABHUBATH, 00CY:KIaTh CBOICTBA
GyHKIMH, CTPOUTH X TPadUKH.

OnepupoBaTh NOHSATUSIMH: TIPSMAsi IPOTIOPIIUOHATBHOCTb,
oOpaTHast IpONMOPLUUOHATLHOCTD, IMHEHHAS (PyHKIINA,
KBaJpaTu4Has GyHKIMs, napadosa, runepooa.
HUcnoab3oBath rpapuku 115 ONpeeICeHNUs] CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, AJIsl PELICHHS 3a/1a4 U3 APYTUX
y4eOHBIX TTPEMETOB U PEATbHOM KU3HU; MO1eJINPOBATH

C MOMOUIBIO TPa(PUKOB peanbHbIE MPOIECCHI U SIBICHUS.
BoipaxkaTs GgopMyJIaMu 3aBUCUMOCTH MEX/Y BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OIMH M3 OCHOBHBIX Pa3fe€iOB IIKOJIbHOM MAaTEMATUKH, UMEIOIINI
CBOCH IIEJIbI0 00ECIEYUTh M3Y4YEHHE CBOMCTB UM pa3MepoB (UTYp, UX OTHOIICHUU H
B3aMMHOE PAaCIIOJIOKCHHE, OIUPACTCs Ha JIOTMYECKYI0, JO0Ka3aTeIbHYI0 JIMHUIO.
[leHHOCTh W3Yy4YEHHMS TEOMETPUHM Ha YPOBHE OCHOBHOIO o00IIero o0pa3oBaHUs
3aKJIIOYaeTCs B TOM, 4YTO OOyYalOIUMCS YYUTCA TMPOBOJUTH JOKa3aTebHBIC
pacCcy X AeHUsl, CTPOUTHb JIOTUYECKUE YMO3AKIIOUYEHUsS, JOKa3blBaThb HWCTUHHBIC
YTBEPKJCHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TIPOTHBHOTO», OTIAWYATh CBOWCTBA OT MPHU3HAKOB, (HOpPMYyIHpPOBATH OOpATHBIE
YTBEPKICHUS.

BTopoli 1EHHOCTBIO HM3y4YeHHS TEOMETPUM SBIISICTCS HCMOJb30BaHUE €€ Kak
WHCTPYMEHTAa TpPH PEIICHUH KaK MaTeMaTHYeCKHX, TaK M IPaKTHYECKUX 3ajad,
BCTPEUAIOIINXCS B peaibHOW >Xu3HU. OO0ydaromuicsl T0HKEH HAYYUThCS ONPEICIIUTh
reoMeTpUYEeCKyl0 (GUTrypy, ONMHUCATh CIIOBaMH JaHHBIM YEepTEX WM PUCYHOK, HANTH
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, pPacCUUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabenss win Tpedyemble pa3sMephl rapaxa it aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENIbHAS JIMHUS B H3ydeHUU TreomeTpuu. [lpu pemiennn 3agad
MPAKTUYECKOI0 XapakTepa OOyYarollUiCsl YYUTCS CTPOUTh MATEMAaTHYECKUE MOCIH
peanbHbIX KMU3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCICHUS U OLICHUBATH aJICKBATHOCTD
MOJIY4YE€HHOTO pe3ybTaTa.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TE€OMETPUU C JIPYTUMHU  y4EOHBIMU
peaMEeTaMi, MOTUBHPOBATH HCIIOIH30BaTh OMPENEIICHUS T€OMETPUUYECKUX (UTyp U
MOHATUH, JEMOHCTPUPOBATH MPUMEHECHHUE TOJYYCHHBIX YMEHUN B (PU3UKE W TEXHUKE.
Otu cBs3uW HambOosee SPKO BUIHBI B Temax «Bexrtope», «TpuroHomerpuyeckue
COOTHOIIIeHU», «Metoa koopauHa™ u « Teopema [Tudaropay.

VYuebubiii kypc «l'eomeTpus» BKIIOYAET CHAEAYIONIME OCHOBHBIE Ppa3feibl
conepkanus: «I'eomerpuueckue PUTrypsl 1 UX CBOKMCTBaY, «M3MepeHne reoMeTpuIecKux
BEIIMYMHY», «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopwl», «J/[BrmkeHus
m1ockocTy, «IIpeodpazoBanus mMog00us.

OOmiee YMCIO YacoB, PEKOMEHJIOBAHHBIX JUISI M3Yy4YeHHUs Yy4eOHOro Kypca
«I"eometpusi», — 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B Hezelno), B 8 kiacce — 68
yacoB (2 Jaca B Hezien0), B 9 kiacce — 68 yacoB (2 4aca B HEJCIIO).
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COIAEPKXAHUE OBYUEHUA
7 KIIACC

HauaneHbie nonstns reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToia. Buasl yrios.
BeprukanbHble M CMEXHbIE YIibl. buccexkrtpuca yrna. JlomaHas, MHOTOyIroOJIbHUK.
[TapayuenbHOCTD U NEPIIEHAUKYIISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa oceBoi cummeTpuu. llpumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE MTOCTPOEHUA C MOMOLIBIO HUPKYJISl U JuHeku. TpeyronsHuk. BeicoTa,
MeaHnaHa, OMCCEKTpUCa, UX CBOWCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYroJIbHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBolicTBa M TIpU3HAKU PaBHOOEAPEHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa U NpPHU3HAKH NapaJUIedbHBIX MpsAMbIX. CyMMa YrjoB TpeyroJibHHKA.
Brennue yriel TpeyrojgpHHKA.

[IpsMoyronbHblid  TpeyrodpbHUK.  CBOWMCTBO  ME€OuaHbl  MPSMOYTOJBHOIO
TPEYTOJIbHUKA, MPOBEACHHOW K THIOTeHy3e. [Ipu3Haku paBeHCTBAa NPSAMOYIOJIBHBIX
TPEyTOJBbHUKOB. [IpAMOYrobHBIN TPEYroJbHUK € yIiioM B 30°.

HepaBencrBa B reomeTpuu: HEPABEHCTBO TPEYTOJBbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM yIJie U O0JIbLIEH CTOPOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

['eoMeTpuyeckoe MecTo To4YeK. buccekrpuca yria u cepeuHHbIA NEPIEHIUKYIIAP
K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U AUAMETP, UX CBOWCTBAa. B3auMHOE pacrnoiokeHHe
OKPY)KHOCTM M mnpsMou. KacarenpHas M cekymas K OKPYXHOCTH. OKpPYXHOCTB,
BIIMCAaHHAs B yroJl. BrincanHas U OnrcaHHas OKPY>KHOCTH TPEYTOJIbHHKA.

8 KIIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M CBOMCTBA. YacTHbIE
CJIy4au napajijieorpaMMoB (MPsSIMOYTOJIBLHUK, pOMO, KBaIpaT), UX MPU3HAKKU U CBOMCTBA.
Tpamnenusi, paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronasHas Tpanenus.

Meron yaBoenust Mmeauansl. LlentpanbHas cumMmetpus. Teopema Paneca u reopema
O MPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue nuHNN TPEyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Togobue TpeyronbHUKOB, KodpduimeHT mogodbus. I[lpusnakum momoOus
TPEyroJabHUKOB. [I[pruMeHenne noaoous npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa muom@aael reomerpuyeckux ¢uryp. Dopmyisl Aad  IUIOIAIAH
TpEeyrojbHHKa, Mapajienorpamma, pomOa u Tpanenuu. OTHOLIEHHE IJIOLIAACH
oA0OHBIX UTYP.

Brpluncienne miomane TPEYroabHUKOB W MHOIOYIOJIBHMKOB Ha KJIETYaTOMU
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl I[ludaropa mnpu pemeHUU
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIbBHOTO TPEyTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpUYecKrue (PyHKIHUU YIIIOBB
30°, 45° u 60°.

BrnucanHble M LEHTpaJbHBIE YIJIBI, YIOJ MEXIy KacaTEIbHOUW M XOpPIAOH. YTJIbl
MEXKIy XOpAaMH U CEKYIINMU. BrimcaHHbIE M ONMCaHHBIE YETHIPEXYTOJIBHUKA. B3anMHOe
pacrojokeHue IByX OKpyxkHocTeil. Kacanuwe okpyxHocteid. OOnime KacatelbHbIE K
JIBYM OKDPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXk1eCTBO. POPMYIIBI IPUBEACHUS.

Pemenne TtpeyronbHHKOB. TeopeMa KOCHHYCOB M TE€OpeMa CUHYCOB. Perienue
PaKTUYECKUX 337a4 C UCIIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lono6rue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema 0 mpoW3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BEIECHUHU OTPE3KOB
CEKYLIUX, TEOpEMa O KBaIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy
HaJ BekTopaMu. Pa3znokeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bekropa. CkansipHOE IPOM3BEICHUE BEKTOPOB, IIPUMEHEHUE IS
HAXOXKIEHUS JUIMH U YIJIOB.

JlekapTOBBI KOOpAMHATEI HA IUIOCKOCTH. YPABHEHUS MNPSIMOM U OKPYKHOCTHUB
KOOpPJIMHATaX, IEPECEUYECHUE OKPYKHOCTEH M MNpAMBIX. MeTox KoOpAMHAT W €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[1TMHA OKpYyKkHOCTH. [ panycHas u paguanHas Mepa
yIJIa, BBIYACIIEHHUE JUIMH OYT OKpyKHOCTEH. I1nomans kpyra, cekropa, cerMeHra.

JIBuKeHMsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM QUryp (dJIeMeHTapHBIC
npeactasienus). [lapannensHbiit nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJbTaTHl OCBOEHHUS NPOTPAMMBI Yy4E€OHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Pacnio3HaBaTh M3y4YeHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPENEsATh UX B3aUMHOE
pacmojoxeHue, H300pakaTh TeoMeTpuyYecKkue (Urypbl, BBIMNOJHITH UYEPTEKHU
I10 YCJIOBHIO 33/1aud. M3MepsTh JNMHEWHBbIE U YIJIOBbIE BEJIMYMHBL. Pemarte 3agauyu Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyI0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIWYHUH MPEAMETOB B peaibHON
KU3HU, pa3MepoB TMPHUPOAHBIX OOBEKTOB. PazmnuaTe pa3Mmepsl 3THX OOBEKTOB
10 MOPAJIKY BEJINYMHBI.
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CTpouTh YEpPTEXKH K TEOMETPUUECKUM 3a7a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUU 3a]1a4.

IIpoBOINTE JIOTMYECKHUE PACCYKIACHUSA C HCIOJIB30BAHUEM I'E€OMETPUYECKUX
TEOPEM.

ITonp30BaThCd  MNpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBbHHUKOB,
CBOMCTBOM MEIMaHbl, MPOBEIEHHON K THUIIOTEHY3€ IPSMOYTOJIBHOIO TPEYrOJbHUKA,
B PCILICHUH I'€OMETPUUECKUX 3a/1a4.

OnpenensiTh mapamiedbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pasyeT
¢ HuMH cekymas. Onpenenars NapajuIeIbHOCTh MNPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PacCTOSAHUM OT TOYEK OJJHOM IIPSMOU 10 TOYEK APYrOM HPsIMOM.

Pemate 3amaun Ha KieT4aTol Oymare.

[IpoBOAUTH BHIYMCIICHUSI W HAXOJUTh YUCIOBblE W OYKBEHHbIE 3HAYEHUS YIJIOB

B T€OMETPUYECKHUX 3a/a4aX C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYT'OJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU MEPECEUCHUH JBYX
MapajuleNIbHBIX MPSIMBIX CEKyLIEN. PemaTe npakTnyeckue 3aaa4u Ha HAX0XKIEHUE YTJIO0B.

Bianerp TNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENesaTh
OUCCEKTpHCY yria U CePEeIUHHbBIN MEPIIEHIUKYIISP K OTPE3KY KaK TeOMETPUYECKUE MeCTa
TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTM MW Kpyra, XOpAbl M JUaMeTpa
OKPYKHOCTH, IOJIb30BaThC MX CBOMCTBAMHU. YMETh IPUMEHSITH 3TH CBOMCTBA IIPU
peleHnn 3aaad.

Biiazers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ uentp. [lonb3oBarbest (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJJTHOM TOYKE, U O TOM, YTO CEPEANHHBIE MTEPIIEHIUKYJISIPBI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Brnagets noHATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJB30BaThbCA TEOPEMOMO
NEPIECHINKYJIIPHOCTH KaCaTeJIbHOU U paJuyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

Ilonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMH, IIOHUMATh MX
NPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOEHUS C IOMOILIBIO LUPKYIS M
JMHENKH.

[IpeameTHBIE peE3yJabTATHI OCBOCHHS MPOTPAMMBI Y4e€OHOTO Kypca K KOHITY
oOyueHus B 8 ki1acce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, M10JIb30BAThCS
UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IprMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PELICHUH 3a7a4.

Brnaners moHsATHEM CpeaHEN JIMHUM TPEYTOJIbHUKA W TPAICLHH, MMPUMEHSITh UX
CBOMCTBA IIPU PEIIEHUU TeoMeTprUUeCcKuX 3aaad. [lomp3oBaTbcsa TeopeMon Daneca
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U TEOpEeMOM O TMPOMOPIMOHATBHBIX OTpEe3KaxX, MPUMEHITh WX JJS PEIICHUs
MPAKTUYECKUX 3a7a4.

[IpuMeHaTh TpU3HAKU TOA00MSI TPEYTOJLHUKOB B PEIICHUU T'E€OMETPUUYECKHUX
3amad.

[Tonb3oBatbess  Teopemoit  [ludaropa nmns  pemieHUS TEOMETPUYECKUX U
npakThdeckux 3agad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHUX 3ajadax,
CaMOCTOSITENILHO JIeNaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIIUE ITUHBI.

Brnagets moHATHSIME CHHYCa, KOCUHYCa ¥ TAHT€HCA OCTPOTO yTIila MPSIMOYTOJIEHOTO
TpeyrojbHuKa. [1071630BaThCSI STUMU TOHATUSMU JJIS1 PEHICHHS] MPAKTUISCKUX 3a]1ad.

Berancnsate  (pa3muuHbiMA - crioco0aMu) TUIOHIAAb TPEYroJbHUKA W IJIOUIAAN
MHOTOYTOJBHBIX (pUryp (MoJIb3ysch, TAe HEOOXOAUMO, KaNbKyIsiTopoMm). [IpuMeHsTh
MOJTyYE€HHBIC YMEHUS B MPAKTHUECKUX 3a/1a4ax.

Bnageth MOHATUSMU BIHCAHHOTO M IIEHTPAIBHOTO YIJIA, UCIOIB30BaTh TEOPEMBI
0 BIHMCAHHBIX yTJaX, yTiaxX MEeXKAY XOpAaMH (CEKYIIMMH) U yTiie MEeKIy KacaTelbHOU U
XOP/IOH TIPU PEIICHUU TeOMETPUICCKUX 3a/1ad.

Brnagerp MOHSATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, TPHUMEHITh CBOWCTBA
OTIMCAaHHOTO YETHIPEXYTOBHUKA TP PEIICHUH 3a]1a4.

[TpuMeHsITh TOTy4YeHHBIC 3HAHMSI HAa TIPAKTHKE — CTPOUTH MAaTEMAaTUYECKUE MOIEIH
JUIST  3a7a4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHUS
C TPUMEHECHHEM TIOJO0MS U TPUTOHOMETPUH (MONB3YSICh, TA€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS IPOTpaMMbl y4yeOHOTo Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMH OCTPHIX YIJIOB, HAXOIUTH C WX MOMOIIBIO
pa3iaMyYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («PEIIeHHE MPSIMOYTOJbHBIX
TPEyroJbHUKOBY). Haxoauth (C MOMOMIbIO KaNbKyJsATOpA) JUIMHBI W YTJIBI IS
HETaOIUYHBIX 3HAYCHUH.

[Tonb3oBaTbes (opMynamMu TPHUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM Ui HAXOXJCHHS COOTHOILIECHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHMHYCOB JMJII HAXOXACHUSA Pa3IHMUHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYTOJbHUKOBY), MPUMEHSITh UX MPU PEIICHUU
reOMEeTPUYECKUX 3a/1ad.

Bnaners monstusiMu npeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX Quryp. [lonb3oBarbest cBoicTBaMU MOAOOUS MPOU3BOJIBHBIX (DUTYP, YMETH
BBIYUCIATH JJIUHBI U HAXOAUTH YTIIbl Y HOJ00HBIX puryp. [IpumeHsTs cBoiicTBa mogoous
B TMpakTUYECKUX 3ajayax. YMETb NPHUBOJUTH MPUMEPbl MOJOOHBIX (UrypB
OKpY’KalolleM MUpe.

[Tonb30BaThcs TeOpeMaMH O MPOU3BEIACHUH OTPE3KOB XOpA, O MPOU3BEACHUHU
OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeJIbHOM.
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[Tonb30BaThCA BEKTOpAMU, MOHUMATh UX T€OMETPUUECKUN U (GU3HUECKHUI CMBICI,
OPUMEHSATh HMX B pEUIEHUU TeOMETpUYeCKMX U (Qu3nueckux 3agad. lIpumeHsTh
CKaJIIPHOE MPOMU3BE/ICHUE BEKTOPOB JJII HAXOXKICHUS JIJIUH U YTJIOB.

[Tonb30BaThCs METOJIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU
T€OMETPUUECKUX U MPAKTUUYECKHUX 3a7ad.

Bnanets NOHATHSMU MPAaBUIIBHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, JIJTMHBI
JyTU OKPY>KHOCTU U PaJUaHHON MEphl YIJIa, YMETh BBIUMCIATH IJIOMIAb Kpyra U €ro
yactel. [[puMeHsTh MOTyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1auax.

Haxonutb ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHIKEHUS TIJIOCKOCTH
B IIPOCTEUIINX CITyYasX.

[IpuMeHATh MoTy4YeHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOEIIN
JUIS  3alay  pealbHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYUCIICHUS
C TMpUMEHEHHWEeM T0J00US W TPUTOHOMETPUYECKHX (GYHKIUN (MOIB3YSCh, TJIC
HEOO0XO0MMO, KaJbKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KosnnuecTBo OcHoOBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00YyYarOIIUXCs

(Tempbl) Kypca 4acoB coAepKaHue
[Ipocrenmme 14 [Ipocrenmme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reoMeTpuuecKrue GUrypol v reOMETPUYECKHUE Pacno3HaBaTh n3y4eHHbIE T€OMETPUUECKIE PUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. onpeaesasiTb NX B3aUMHOE PACIIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKUX BETUYUH MHOroyroJyibHUK, 4epTEXK MO YCIOBUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NIPOCTEUIIINE NOCTPOECHUS C TIOMOIIBIO IUPKYIIS

CmexHbIe U
BEPTUKAJIBHBIE YIJIbL.
Pa6ota

C POCTEUIITUMU
YepTeKaMHU.
HN3mepeHnne TMHENHBIX
U YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JINHEUKH.

N3mepsTh JTMHEWHBIC U YTIIOBbIC BEIMYNHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl peabHbIX 00bEKTOB,
NMPOBOAUTH TPYOyIO OIEHKY UX Pa3MEPOB.

Pemartsb 3a/1auu Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMUUH
YTJIOB.

PemaTsp 3a/1a4u Ha B3aMMHOE PACIIOJIOKEHUE
TEOMETPUUYECKUX UTyp.

IIpoBoauTh KIaccu(PUKALMIO YTIIOB, BLIYUCIAATH
JIMHEWHBIC U YTJIOBbIC BEJIMUUHBI, IPOBOAUTH
HE0OXO0IMMbIE JOKa3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBHCS ¢ HCTOPHEN PAa3BUTUSA T€OMETPUU

TpeyroabHUKU

22

[ToHsATHE O paBHBIX
TPEYTOJbHUKAX U

Pacno3naBaThb napbl paBHbIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexkax (C yKkazaHHeM IPU3HAKOB).
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NEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (hUTypax.
Tpu nprsHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoOeipeHHBIC U
PAaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
[IpssMoyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BeiBoauTh crieACTBUS (PaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyJIMPOBATH OINPEIEIECHHS: OCTPOYTOJIBHOIO,
TYHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJMaHbl TPEYTOJIbHUKA; CEPEANHHOTO MEPIIEHAUKYIpa
OTpE3Ka; epuMeTpa TpEyroabHUKA.

@opmMyIHPOBATH CBOWCTBA U MPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTsh 4epTeKu, pemaTh 3a1a4M C TIOMOIIbIO
HAXOKJEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHATh NPU3HAKU PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnoab3oBath 11u(poBbIe pECYPCHI AJIS MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX QUTyp.

3HAKOMUTBCS € MICTOPUEN Pa3BUTHSI TEOMETPUU
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[TapajutennbHBIE TPSIMBIE, 14 [TapannenbHbIe DopMyIMPOBATH MOHATHE NAPAJUICIIBHBIX NIPAMBIX,

CyMMa yTJIOB TPEYTOJIbHUKA IIPSAMBIE, UX CBOWCTBA. | HAXOAMUTH MPAKTUYECKUE PUMEDPBI.
Haxkpect nexamue, H3yuaTth CBOICTBA YIJIOB, 00pa30BaHHBIX MIPU MEPECCUCHUN
COOTBETCTBEHHEIE U napajuleNIbHbIX IPAMBIX cekyuiei. [lpoBoauts
OJHOCTOPOHHUE YIIIbI, | JAO0KA3aTeJbCTBA [1APAJUICITBHOCTH ABYX MNPSIMBIX C IIOMOIIBIO
00pa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIPU NIEPECCYCHUU TPETHEN MPSIMOM.
IapajuIeNIbHBIX BoeruncasTb CyMMy yIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH ). HaxoauTh ynciioBble U OyKBEHHbIEC 3HAYEHUS YTIIOB
[Ipu3nak B TEOMETPUUECKHUX 33]1a4aX C UCIIOJIb30BaHUEM TEOPEM
I1apajuIeIbHOCTH 0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX YEpE3 3HAKOMHUTBCS C MCTOPHEN Pa3BUTHSI TE€OMETPUH
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOU
PSIMOU 10 BTOPOM
MPSMO.
Cymma yrioB
TPEYTOJIbHUKA.
Bremnue yriisl
TPEYTOJIbHUKA

OKpy>KHOCTb U KPYT. 14 OKpy»XHOCTb, Xopau | PopMyJHpPOBaATh ONpedeIeHUsI. OKPYKHOCTH, XOP/bI,

['eomeTprueckue
MMOCTPOCHUS

JIMaMeTp UX CBOMCTBA.
KacarennHas

K OKPYKHOCTH.
OKpy>XHOCTb,
BIIMICAHHAS B yTOJI.

MaMeTpa 1 KacaTeJIbHOU K OKpykHOcTU. U3yuaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.
HccaenoBathb, B TOM YUCIIE MCNIOJIb3YH HU(PPOBBIE
pecypebl: OKPY>KHOCTh, BIUCAHHYIO B YTOJ; LIEHTP
OKPY>KHOCTH, BHUCAHHO! B yTOJ; pABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MIPUMEHCHUE

B 3a7a4ax.
buccekrpuca n
CEepEIMHHBIN
NEPHEHIUKYJISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocrenmme
3a7a4u

Ha IOCTPOEHHUE

KacaTeJIbHBIX.
Hcnoan3oBars MeToa ['MT 1y1d 1okazaTenbcTBa TEOPEM

0 TIepeceYeHUr OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpEAMHHBIX MEPICHAUKYISPOB K CTOPOHAM TPEYTOJbHUKA
¢ nomoupto ['MT.

OsBJianeBaTh NOHATHUAMM BIIMCAaHHON U OIMCAHHON
OKPYXHOCTEUN TPEYTOJbHUKA, HAXOAUTh LICHTPBI 3TUX
OKPYKHOCTEM.

PemiaTbs OCHOBHBIC 32124 HA MOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPIEHIUKYIISAPA JaHHOTO OTPE3KA;
MPAMOM, IPOXOISIIEN Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIIPHON TaHHOMN MPSAMOM; OMCCEKTPUCHI JTAHHOTO
yrJja; TPEyroJbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS € UCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U PemaTh 3a1aum Ha TOBTOPEHUE, WIUTIOCTPUPYIOLINE CBS3U
3HAHUHI 000011IeHre OCHOBHBIX | MEXK]y pPa3IMUHbIMU YaCTSIMU Kypca
MOHATUU U METOJIOB
Kypca 7 Knacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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8 KUIACC
HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEATELHOCTH 00YUYarOIIUXCs
(TemnI) Kypca 4acoB cojiepKaHue

UeThIpEXyTrOJIbHUKN 12 [Tapannenorpamm, ero | M300pakaTb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJBHUKU Pa3HbIX BUJIOB U UX DJIEMEHTHI.
YacTHble cyyan ®opmMyIMpPOBaTh ONpPeAeJeHUs : NTapajieorpamma,
napajijieiorpaMMoB MpsMOYTOJIbHUKA, poM0a, KBajipaTta, Tpaneuuu, paBHOOOKO
(MpAMOYTOJIBHUK, Tpaneuuu, IpsIMOYroJIbHOM TparneiuH.
poMO, KBaapar), ux Jloka3bIBATh M UCIOJIB30BATH NIPU PelIeHUH 32124
NPU3HAKKU U CBOMCTBA. | MPU3HAKW M CBOMCTBA: Mapajuiesorpamma,
Tpaneuwus. MPSIMOYTOJIbHHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpareuny, NpsIMOYTOJIbHON TPANELUN.
IPSIMOYTOJIbHAs IIpuMeHATH MeTO YIBOCHUS MEIMAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnonb3oBath UPPOBBIE PECYPCHI I UCCIIEI0BAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX QUryp.
MEUaHBI. 3HAKOMHUTBCS C MICTOPHMEN Pa3BUTHSI TEOMETPUH
LenTpanbHas
CUMMETpHUs

Teopema Paneca u Teopema 15 Teopema Daneca n IIpoBOAUTH MOCTPOCHUSA C TIOMOLIBIO LIUPKYJIS U IMHEUKN

0 IPOINOPLUOHATIBHBIX
OTpe3Kax, NoJ00HbIE
TPEYTOJIbHUKN

TeopemMa

0 TIPOTIOPIIMOHATIHHBIX
OTpe3Kax.

Cpenusst TUHUS
TpeyroJbHUKA.

C ucnosnb3oBaHue Teopemsl daseca U TEOPEMBI

O IPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOIIOPLUHUOHAIBHBINA OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYrOJIbHUKA IIEPECEKAIOTCS B OHOM TOUKE, U HAXOAUThH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponnopuroHanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TomoOHEIE
TPEYTroJbHUKU. Tpu
MpU3HaKa Mo 00us
TPEYTOJIbHUKOB.
[IpumeHenue
moxo0us

IPU peLICHUN
IPaKTUYECKUX 3a7a4

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIIICHHUE, B KOTOPOM
MEJIMaHbBI JSIATCS TOUYKOW UX IIePECeUSHUS.

Haxoanth mog00HbBIE TPEYTOJIBHUKN Ha TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha TOT00HBIE TPEYTOJIBHUKHU C TIOMOIIHIO
CaMOCTOSTEIILHOT'O MOCTPOSHHUS YePTEIKEH U HAX 0K ICHUS
MO00HBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIL30BAaHUEM
MIPU3HAKOB MMOJI00USI.

Jloka3pIBaTh TP MPHU3HAKA 1000 TPEYTOJILHUKOB.
IIpuMeHSTH MMOTyYeHHBIC 3HAHUS MTPH PEIICHUN
rCOMETPUYCCKHUX 1 MPAKTHYCCKHUX 3a/1a4.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHUS TCOMETPUHU

[Imomans. Haxoxnenue
MJIOIIAIEH TPEYTOJIbHUKOB
Y MHOTOYTOJIBHBIX (UTYP.
[Tnomanu mogoOHBIX hUryp

14

CsoiicTBa romaaei
r€OMETPUYECKUX
duryp.

DopmyJibl

JUIS TTOIATH
TPEYTroJIbHUKA,
napasuiesorpaMmma,
Tpanenuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMU NPEACTABICHUAMH 00 0011IeH
TEOpHH IIoMmaau (Mephl), (pOPMYJIUPOBATH CBOMCTBA
TUIOIIA/TU, BBISICHATD WX HAIJISIHBIM CMBICIL.

BoiBoauTh GOpPMYIIBI IUIOMIAM TapaIeIorpaMMma,
TPEYroJbHUKA, TPAEUH U3 GOpPMYJIbI IIJIOLIAAN
MPSAMOYTOJIbHHKA (KBaJIpaTa).

BbiBoauTh (OpMYJIBI IIIOMAAH BBITYKIOIO
YEeTBIPEXYTOJIbHUKA YePE3 AUATOHAIU U YTOJl MEX1y HUMH.
HaxomnTse momaan guryp, n300paxEHHbIX Ha KIIETYATON
OyMmare, HCIOJIB30BATh pa30ueHue pUrypel Ha 4acTu U
JIOCTpauBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomamy mo100HBIX
uryp.

3agaun

C IPAKTUICCKUM
COJIEpKAHUEM.
Pemenue 3anau

C TIOMOIILI0 METO/Ia
BCIIOMOTaTEIIbHON
TUIOIIATA

Pa30upaTh npuMepbl UCIIOJIb30BaHUS BCTIOMOTaTeIbHON
TJIOTAIH IS PEIICHHS TEOMETPUIECKUX 3a/1a4.
HaxoauTs momaau nogoOHbIX GUryp.

BoIuucasaTh TUIoMaan pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aa4M Ha IUIONIAIb C TPAKTUYSCKUM
coJiepKaHuEeM

Teopema Iludaropa u
HavaJjia TPUrOHOMETPUN

10

Teopema ITudaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
byHKIMI ocTporo
yTJia PSMOYTOIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUIECKUE
COOTHOIIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoap3oBarTh e¢

B MIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJIMpPOBaTh ONPEIEICHNUS] TPUTOHOMETPUIECKUX
(yHKIMIA OCTPOro yria, NPOBEPATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOIICHUS MEKY CTOPOHAMH B
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO ISl HAXOXKICHHUS
COOTHOIIEHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIIUIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH NOTyYEeHHbIE 3HAHUS U YMEHUS IPU PELICHUU
IIPAaKTUYECKUX 3aa4.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHUU

78




®denepanbHas padoyas nporpamma | Matemartuka. 5—9 kiaccol (60a30BbI yPOBEHB)

YTIbl B OKPY>KHOCTH.
BnucanHbie 1 onmMcaHHbBIC
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucanubie u
LEHTPaJIbHBIE YIJIbI,
YIOJI MEXTY
KacaTeJIbHOM U
XOpAOH.

Yriasl MEXIY
XOopJaaMu U
CEeKYIIMMHM.
Brnucannbie u
OINMMCaHHbBIC
YETHIPEXYTOJIBHUKH,
UX MIPU3HAKHU U
CBOMCTBA.
[IpumeHenune 3tux
CBOMCTB

MIpU PEIICHUN
F€OMETPUUECKHUX
3ajJa4.

BzaumHuoe
pacnoIOKEHUE JBYX
OKPY>KHOCTEH, 0011IHe
KacaTeJbHbIC.
Kacanne
OKPY>KHOCTEHU

DopMyJTHPOBATH OCHOBHBIE OIIPEIEICHUS, CBA3aHHbBIC

C yIJIaMH B Kpyre (BIMCAHHBIN yroJj, HEHTPAJIbHBIA yro).
HaxoauTh BIMCaHHBIE YTJIbI, ONUPAOIIKMECS HA OJTHY IYyTY,
BBIYHMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaX, TEOPEMBI O BIIUCAHHOM YETHIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIbHOM YTJIE.

HccnenoBathb, B TOM UKCIE C TOMOLIBIO HU(PPOBBIX
pPECypCoOB, BIIMCAHHBIE M OIIMCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA Y ITPU3HAKY IIPU PELICHUN
3a1a4y
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[ToBTOpEeHME, 0000IIICHNE 4 IToBTOpEHUE Pemiats 3a1a4mn Ha TOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U
3HAaHUU OCHOBHBIX IIOHATUM U | MEX]y pa3IUYHBIMU YaCTSIMHU Kypca
METOJI0B KypcoB 7 U 8
KJIaCCOB, 0000IIIeHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
UACOB I10 [TPOT'PAMME
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9 KJIACC
HaumenoBanue pazaena | KommuectBo OcHoBHOE OCHOBHBIE BUJIBI JEATEILHOCTA 00YUYarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue D®opMYyJUPOBATH ONPeaeTeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKITHI TYIIBIX U IPSMBIX YTJIOB.

Pelnienue TpeyroibHUKOB ¢dyskIui yriios ot 0° | BeIBOAMTHL TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyisl (c pamrycoM OMMCAHHOM OKPY>KHOCTH).
IIPUBE/ICHHS. BoeiBoauTs ¢popmyJibl 15l BBIYUCJICHUS IJIOIIAACH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TEOPEM TPUTOHOMETPHUH ((bopMyJIa
TeopeMa CHHYCOB. TJIONIAIA TPEYTOJIbHUKA YEPE3 IBE€ CTOPOHBI M YTOJ MEKTY
PerieHue HUMH, (opMyJia IJIOIIAJN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEYTrOJIbHUKOB. AUAroHaJiu U yroja MCxay HHMI/I)
I[TpakTHdeckoe Pemiats TpeyrosbHUKH.
IIPUMEHEHNE Pemartnb IMPAKTUYCCKHC 3a1a491, CBOIANINCCS
TI0Ka3aHHBIX TEOPEM K HaXO0XXJICHUIO Pa3JIMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue mogo0us. 10 [TousiTue OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOTOOMS.

MeTpuueckue
COOTHOLLICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUU
10J100MSI.
COOTBETCTBECHHBIC
2JIEMEHTBI IOJOOHBIX
uryp.

Teopema

O MPOU3BEICHUHN
OTPE3KOB XOP,
Teopema

HccaenoBath OTHOIIEHHE TUHEHHBIX 3JIEMEHTOB (DUTYP
py peoOpa3oBaHUU MOT00US.

Haxoauts npuMepsl o001 B OKpY Karolien
NENCTBUTEINBHOCTH.

BBIBOAMTH METPUUECKHE COOTHOLICHUS MEXIy OTPE3KaMu
XOp/I, CEKYILIHUX U KACATENbHBIX C HCHOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJ0OHBIX TPEYTOJIbHUKOB.

Pemathb reoMeTpuyuecKue 33/1a41 U 33/1a41 U3 PEaJbHOU
KU3HH C UCIIOJIb30BAHUEM NIOJIOOHBIX TPEYTOJIbHUKOB
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O TIPOU3BEJACHUU
OTPE3KOB CEKYIHUX,
Teopema O KBajpare
KacaTeJIbHOM.
[Ipumenenune

B PEILICHUU
reOMETPUUYECKUX
3ajJau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
Du3nyecKu u
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bekropa
10 AByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatsl
BEKTOpA.

CxanspHoe
IIPOU3BEICHUE
BEKTOPOB, €TO

Hcnoab30BaTh BEKTOPHI KaK HAIIPaBJIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUYECKH (ITepeMElIeHUE) U
(u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeeseHusi CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YUCJIO0, MCCAEA0BATH
reOMETPUUECKUN U PU3NUECKUI CMBICIIBI TUX OTIeparHii.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKAIIPHOE IPOU3BEIACHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4uCJIATH CYMMY, pPa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHsATh CKAIIPHOE TPOU3BEICHUE IS HAXOXKACHUS
JUIVH U YTJIOB
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MPUMEHEHHE
JUISL HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
IIpumeHeHune BEKTOpOB

IJISL pelIeHus 3a1a4
buzuku

JlexapTOBBI KOOPAMHATEI
Ha IUIOCKOCTHU

JlekapToBbI
KOOpJMHATHI TOUEK
Ha TJIOCKOCTH.

YpaBHEHUE IPSIMOU.

YpaBHeHne
OKPY>KHOCTH.
Koopaunats! Touek
IIEPECEUCHUS
OKPYXHOCTH U
MIPAMOM.

Meton koopauHAT
IIPU PELIEHUN
r€OMETPUYECKHUX

3aJia4, IIPaKTHUICCKHUX

3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBLHON CUCTEMBI
KOOPAUHAT, AEKAPTOBBIX KOOPIAUHAT TOYKH.

BeiBOAUTH YpaBHEHUE NPSAMOU U OKPYKHOCTH. Bo1iesiTh
ITOJIHBIM KBaJpaT JAJI1 HaXO0KJIECHUS LIEHTpa U paguyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUYEK NIEPECECUEHUS
IPSAMBIX U OKPY’KHOCTEW C MOMOILBIO METOAA KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TIPSIMOIA
IIPU PELIEHUU 3a/1a4, ISl ONPENEIICHNS PACTIOJIOKEHUS
IPSIMOM.

IIpMeHATH KOOPAMHATHI IIPU PELICHUN T€OMETPUYECKUX U
IIPAKTUYECKUX 3aa4, JJIsl IOCTPOCHUS] MaTEMATUYECKUX
MOJIEJIEN pealbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUI

U pPOBBIMU pecypcamu.

3HAKOMHUTBCS C MICTOPHMEN Pa3BUTHSI TEOMETPUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJI0IIAb KpyTa.
Brruncienue miomaaein

[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
Yucno nt. Jlnvna
OKPYXHOCTH, TyTH
OKPYXKHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBaTh ONPEICIICHUE PABUIIBHBIX
MHOI'OyTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
ITo1b30BaTHLCSl TOHATUEM JIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpele/IATh
YUCJIO T, JUVIMHY IyTH U PaJMaHHYI0 MEpY yria.
IIpoBoauTH MEpexoa OT paaHHOW MEPHI yria

K I'paJyCHOI 1 Ha00OPOT.

OmnpeaesasaTs roniaas Kpyra.

BeiBoauTth ¢opMyJibl (B rpaJyCHON U paJuaHHON MEpE)
JUTSL IJTUH J1yT, IUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay GUryp, BKIIOYAIOMINX JIEMEHTbI
OKPYKHOCTH (Kpyra).

Haxoaurtsb noniaay B 3a1a4ax peaibHON KU3HU

I[BI/I}KCHI/IH IIJTIOCKOCTH

ITonsATHE O IBUXKEHUN
IIJIOCKOCTH.
[TapannensHbIi
MEPEHOC, TOBOPOT
IIpumenenue

IIPY pELICHUU 3a7a4

Pa30uparte npumepsl, WITIOCTPUPYIOIIHAE TOHATHS
JBHKCHUS.

DopMyJTHPOBATH ONIPEIEICHNUS TapaJUIENBHOTO IIEPEHOCA,
II0BOPOTa U OCEBOM CUMMETPHUH. BBIBOAUTH MX CBOMCTBA,
HAXOJUTH HENOJABUKHBIE TOUKHU.

HaxoauTthb 1EeHTPHI 1 OCH CUMMETPHIA TPOCTEHIINX QUTyp.
IIpuMeHsATh IMapauIeabHbIi NEPEHOC U CUMMETPUIO IIPU
pEIICHNN TeOMETPUYECKUX 3a7a4 (pa3doupaTh MPUMEPHI).
Hcnonb30BaTh I TOCTPOECHUS U UCCIEN0BAHNUN

nr(ppoBbIE pecypChl

[ToBTOpEHue, 00001ICHHE,
cuCTeMaTu3alMs 3HaHUM

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBaTh NOHATHAMM: (QUTYypa, TOUKA, IPSIMast, yroJl,
MHOTOYTOJIbHUK, PABHOOEIPEHHBINA M pABHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJ1accoB, 0000111eH1E
Y CHCTEMaTU3alus
3HAHUM.
IIpocrenmue
r€OMETPUYECKHE
(burypsl u ux
cBoricTBa. M3mepenune
r€OMETPUUECKUX
BEJIMYMH.
TpeyroapHuKw.
[TapamiensHbie 1
MEPIEHIUKYJIIPHBIE
MpsIMBIE.
OKpY»HOCTb U KPYT.
I'eomerpuueckue
TOCTPOEHHUS. Y TJIbI
B OKPYKHOCTH.
Brincanneie u
OIMCaHHBIE
OKPY>KHOCTH
MHOI'OYT'OJIBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXYTrONbHUKMY.
Brincanneie

TPEYTOJbHUKHU, PSIMOYTOJIbHBIN TPEYTOJbHUK, MEUAHA,
OMCCeKTprca M BbICOTa TPEYTOJIbHUKA, MapalJIeIOTPaMM,
poOMO, MPSIMOYTOJILHUK, KBAJIpaT, Tpamnelus; OKPy>KHOCTb,
KacarelsibHas; paBeHCTBO U nojodue duryp,
TPEYTOJIbHUKOB; MAPAJUIEIbHOCTD U TIEPIIEHIUKYJISIPHOCTh
MPSAMBIX, YTOJI MEXIY MPAMBIMUA, CHMMETPHUSI OTHOCUTEIIBHO
TOYKHU U TIPAMOM; JJIMHA, pACCTOSIHUE, BEJIMYMHA yTJIa,
TUIOMIA/b, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TLIOIIATN
MHOTOYTOJIBHUKOB, JNTMHBI OKPY>KHOCTH U TUIOIIAAN KPyra,
00bEMa NPSIMOYTOJILHOTO NapalieenuIea.
OnepupoBaTh NOHATUSAMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP; UCIOJIb30BATh 3TH MTOHITUS JIJIA
MPEJICTABIICHUS JAHHBIX U PEIICHUS 33/1a4, B TOM YHCJIE

U3 IPyTUX YU4EOHBIX MPEIMETOB.

Pemiates 3apa4u Ha TOBTOPEHUE OCHOBHBIX MOHSTHM,
WJUTIOCTPALIAIO CBSI3EM MEXKy pa3MUHbIMU YacTAMH Kypca.
Boe10upaTs MeToj 1715 pEeICHUs 3a0a4u.

Pemiathb 3aga4u 13 NOBCEIHEBHON KU3HU

&5




denepanbHas paboyas nmporpamMma | MatemaTtuka. 5—9 kiraccel (6a30BbIi YPOBEHB )

Y OTIMCaHHbIC
YETBIPEXYTOJILHUKH.
Teopema Iudaropa u
Havaja
TPUTOHOMETPUH.
Pemenune oOmmx
TPEYTOJbHUKOB.
IIpaBusnbHbIE
MHOT'OYTOJIbHUKH.
IIpeoOpazoBanms
MIJIOCKOCTH.
JIBmwxenus. [lomoOue.
Cummerpusi.
Imomans.
Brruucnenue
romanent. [ monaaun
MOo00HBIX GUTYP.
JlexapToBbI
KOOPJAMHATHI Ha
IIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1IMGPOBOM MHpE BEPOSITHOCTh W CTATUCTUKA MPUOOpETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUICCKUX MPUTTOKECHHM, TaK ¥ UX POJIU
B 00pa3oBaHUU, HEOOXOIUMOM KaXKI0MY YeoBeKy. Bo3pacraeT uucino npodeccuid, mpu
OBJIAJICHUH KOTOPBIMU TpeOyeTcst Xopolias 6a30Bas OJAr0OTOBKA B 00J1aCTH BEPOSATHOCTH
Y CTATUCTHUKHU, TaKasi MOJITOTOBKA BaKHA JIJISl TPOI0JDKEHUS 00pa30BaHUs UIIS yCIICTITHON
poecCHOHAIEHON Kapbephl.

Kaxx11p1i1 4esioBeK MOCTOSIHHO TPUHUMAET PEIIeHHs] HA OCHOBE UMEIOLIUXCS Y HETO
JTAHHBIX. A it 000CHOBAHHOTO TPWHATUS PEIICHUS B YCIOBHUSX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMM HEOOXOJUMO B TOM UHCIE XOpOIIo Cc(HOpMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBILIJIEHUE.

NMeHHO T03TOMY OCTpPO BCTaia HEOOXOAUMOCTH CHOPMHUPOBATH Yy O0YUAIOIIUXCS
(YHKIIMOHATBLHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KaueCTBE HEOThEMJIEMOMU
COCTABJISIIOIIEH YMEHHE BOCIPUHUMATH M KPUTHYECKU aHAIM3UPOBATh MH(MOpPMAIIHIO,
MPEJCTABIICHHYIO B Pa3IMUHbIX (hOpMax, MTOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peanbHBIX TMPOLECCOB U 3aBUCHUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSITHOCTHBIE
pacyETHI.

3HAKOMCTBO B y4e€OHOM KypC€ C OCHOBHBIMHU MpUHIMIAMU cOOpa, aHaIU3a U
MPEACTABICHUS] JIAHHBIX W3 Pa3NUYHBIX cdep KU3HH 00IIecTBa U TOoCydapcTBa
npuoOmaer oOydalmmxcd K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pa3BUBAET HABBIKM OpraHu3aluu Tmepedopa U Mmojcuéra uyucia
BAPUAHTOB, B TOM YMCJI€ B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBAMHU TEOpHUHU
rpadoB co3MaéT MareMaTudyeckuil (GyHIaMeHT il (OPMUPOBAHUS KOMIIETECHIIMIB
obnmactu uHPOpMATUKU W HUGPOBBIX TexHOJNOTWHA. [Ipy W3yyeHUU CTAaTUCTUKU U
BEPOSITHOCTH OOOTalllaloTCsl MPEICTaBICHUS OOYyYaIOIIMXCS O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro McCCieaoBaHus, (OPMUPYETCS] MOHUMAHUE POJIM CTATUCTUKU KaK
HUCTOYHMKA COIMAJIbHO 3HAYUMOM WHGOpPMAIMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBeTCTBUU C JIaHHBIMHU TEISIMU B CTPYKTYpe MPOrpaMmbl yuyeOHOTo Kypca
«BeposSTHOCTh U CTAaTUCTHUKA» OCHOBHOTO 00111eT0 00pa30BaHus BbIJICICHBI CIEIYIOIIHE
cozepKarelbHO-MeToanueckue auHuu: «llpencraBienne AaHHBIX M ONUCATENbHAs
CTaTUCTHUKa», «BeposiTHOCTE», «JNEeMEHThl KOMOWHATOPUKH», «BBeleHue B TEOPUIO
rpadoBy.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX W ONMUCATENIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM [iJIsi (POPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHGOPMAIIME: OT YTEHUS U
UHTEpHpeTanuu WHOOpMAIMU, TNPEACTAaBICHHON B TalnuIax, Ha auarpamMmax u
rpadukax, 10 cOopa, IPeACTABICHUs U aHAJIN3a JAHHBIX C UCHOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX MU pacceuBaHus. Pabortas ¢ JaHHBIMU,
oOydJaroruecsi yd4aTcsi CUMTBIBATh M HWHTEPIPETHUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MIPOCTEUIIINE TUIIOTE3bI, PA3MBIIUIATH HaJ (PAKTOpaMU,
BBI3BIBAIOIIMMH W3MEHUYMBOCTh, W OLICHHBAaTh MX BIMSIHUE HAa pPAacCMaTpUBACMbIC
BEJIMYMHBI U MIPOIIECCHI.

NHTynTHBHOE TIPENCTABIEHUE O CIYYalHOM W3MEHYHUBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLNUNW CTAHOBUTCS MOTHMBUPYIOIIEH OCHOBOW ISl U3YYECHUS
TEOPHUU BEPOSATHOCTEH. bolbilioe 3HaUueHNnEe UMEIOT TPAKTUYECKUE 3aJaHNs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMHM BEPOSITHOCTHBIMU MOJICIISIMU.

[TonsiTHe BEpOATHOCTH BBOJUTCS KaK Mepa MpaBomno00us CIIy4aitHOTO COOBITHS.
[Ipu n3ydeHur yueOHOTro Kypca 00ydaroniuecs 3HaKOMATCS ¢ MPOCTEUIIUMHU METOIaMU
BBIYMCJICHUS BEPOSITHOCTENM B CIy4alHBIX 5SKCIEPUMEHTaX C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMHM, MO3BOJISIONIUMU CTaBUTh U
pemath Oojiee CIOXKHBIC 3a7jauu. B yueOHbIN Kypc BXOJAT HadaJIbHbIC MPEICTABICHUS
0 CIIy4allHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIUXCSIC
MHOXECTBAMU M OCHOBHBIMHU OI€pallUSIMU HAJl MHOXECTBAMH, PAacCMaTpPUBAIOTCA
OpUMEpbl MNPUMEHEHHUs] Ui PEUIeHUs 3aJad, a TaKKe HCIOJb30BAaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX TpeaMeTax.

B 7-9 xnaccax uzyuaercst yueOHbIN Kypc « BeposSTHOCTh U CTAaTUCTHKAY, B KOTOPBIN
BXOAAT pazzaensl: «lIpeacTaBieHne NaHHBIX U OMUCATENIbHASI CTATUCTUKAY,
«BeposTHOCTBY, «D7€MEHTh KOMOMHATOPUKWY, «BBesieHne B Teoputo rpadony.

OOmiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4YeHUs Y4YEOHOro Kypca
«BepositTHOCTh M cTaTtucTHKa», — 102 vaca: B 7 kimacce — 34 yaca (1 yac B Henemo),
B 8 kiacce — 34 yaca (1 yac B Hegento), B 9 kinacce — 34 yaca (1 yac B Heneno).

COJEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BHAE TaOnWll, AuarpamMm, rpaduxoB. 3amoyiHeHUE
Ta0JHI], YTCHUE W MOCTPOCHHE AUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UreHnue rpadukoB peanbHBIX MpoueccoB. M3pneduenne nHpopmanuu u3 guarpamm u
TaOJINII, UCTIOIB30BAHUE U UHTEPIIPETAIIHS TaHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudMeThdeckoe, MeuaHa, pa3Max,
HanOoJIblIIee M HAMMEHBIIIee 3HAaUeHHUsI Ha0opa YMCIIOBBIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHMBOCTH.

CrydaifHpIN SKCTIEPUMEHT (OTBIT) U CIydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Posb MaJloBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa u urpanapHas KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepimna, pedbpo. Crenenpb BepuiuHbl. Yucio pédep u cymmapHasi CTENeHb
BepiuH. [Ipencrasnenue o cBsa3noctH rpada. Lenu u mukist. [lytu B rpadax. O6xoxq
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rpada (siinepoB nyTh). IlpeacraBnenne o0 opueHTUpOBaHHOM Tpade. Pemienue 3amau
C TIOMOIII0 TPadoB.

8 KIIACC

[IpencraBienne JaHHBIX B BUAE TaOIMII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepayy HaJ MHOKECTBAMMU:
o0ObeMHEHUE, IepeceueHue, nonojgHeHue. CBOICTBa omepanuil HajJ MHOMXECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBbHOE, PACIPEAEIIUTENIBHOE, BKIKOYeHus. cnonb3oBanne
rpapuueckoro MpeACTaBICHUS MHOXECTB JUIsl ONUCAHMS pPEAJbHBIX IPOLECCOB U
SIBJICHUM, ITPU PEILICHUHU 3a1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHZAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

DneMeHTapHble COOBITUS ciydyaiiHOro omnbiTa. CiyyaiiHble coObITHS. BeposTHOCTH
coObITuii. OMBITHI C PaBHOBO3MOXXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CirydalHBbIi
BbIOOp. CBsA3b MEXIYy MAJOBEPOSTHBIMU U NPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B IIpUpPO/Ie, OOIIECTBE U HAyKe.

JepeBo. CBoNCTBa N1€pEBbEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE BHCAYEH
BEPIIMHBI, CBSI3b MEXAY YHMCIOM BEepUIMH U uucioM pédep. [IpaBuno ymHOXKEHHS.
Pemenue 3anau ¢ nomouisto rpados.

[TpotuBonomnoxueie coObiTus. Juarpamma Diinepa. OO0beAMHEHNE U TTepeceueHne
coOpiTuii. HecoBmecTHbie coObiTHss. DOpMmysia CIOKEHUS BEpOSTHOCTEH. Y CIOBHAA
BepOsATHOCTh. [IpaBuno ymHoxkeHus. HesaBucumbie coObiTus. IlpeacraBienue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHne 3agad Ha HAXO0XACHUE BEPOATHOCTEN
C IOMOIIBIO J€pEBa CIIYUYaHOTO SKCIIEPUMEHTA, AUArpaMMm JiJiepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BUAE TaOMWIl, quarpamMm, rpadyKoB, HHTEPIIPETAIUS
JMaHHBIX. YTeHre U MoCTpoeHKEe TaOIuIl, TUarpaMm, rpaguKoB MO peagbHbIM JIaHHBIM.

[TepectanoBku u ¢aktopuan. CodeTaHUs W YUCIO COUYETaHWUU. TpPEyroJbHHUK
[Tackans. Pemenue 3amau ¢ uCroab30BaHUEM KOMOUHATOPUKH.

['eomerpuyeckas BepossTHOCTb. Cily4ailHblii BBIOOp TOYKH U3 (QUIYpHI HA
ILUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepust ucnbIiTaHUuE 10 nepBoro ycmnexa. Cepus
ucnbiTanuit bepuyu. BeposatHocTr coObITHH B cepuu UCTIBITAaHUN bepHyuin.

CiyyaiiHass BeJIMYMHA UM PACIpelesICHuE BEpOATHOCTEH. MaremMaThudeckoe
oXxujanue u aucriepcus. [IpumMepbl MaTEMAaTUYECKOTO OXKHMAAHUS KaK TEOPETUUECKOTO
CpPEHEr0 3HAYEHUS BEIIMYMHBI. MareMaTUueCKOe OKUAAHUE U JTUCIIEPCUS CIIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[TonsTre o 3akoHe OoIbIIKX yucell. M3MepeHne BepoITHOCTEN C MOMOIIBIO YaCTOT.
Ponb 1 3HaueHune 3akoHa OOJBIINX YUCEN B TPUPOE U OOILECTBE.
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HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yJNbTaTHl OCBOEHHUS TNPOTPAMMBI YyUE€OHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Yurate wuHOpMaLMIO, TNPEICTaBICHHYI0 B Tabnuuax, Ha JuarpaMmax,
NPECTABIIAT JaHHBIE B BUJIE TA0JHULl, CTPOUTH JUArpamMmbl (CTOJIOUKOBBIE (CTOJI0UYATHIE)
Y KpYroBbI€) 10 MacCUBaM 3Ha4Y€HUH.

OnucelBaTh U UHTEPIPETUPOBATH PEaIbHbIC YUCIIOBBIE IaHHbIE, IPEICTaBICHHBIE
B TaOnuIlax, Ha [UarpaMMmax, rpadukax.

Hcnonb30BaTh A1 ONUCAHUS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKH: CPEIHEE
apudmernyeckoe, MeuaHa, HanOOJbIIee U HAMMEHbIIIEe 3HAUCHUS, Pa3Max.

HmeTs npencraBieHue O Ciy4ailHOM U3MEHUYMBOCTH Ha IPUMEPAX LIEH, PU3NUECKUX
BEJIUYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOTpaMMbl y4yeOHOTo Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh WH(POPMAIIMIO, MPEICTABICHHYIO B BUE TaOJUII,
nuarpaMm, TpauKoB, IPEICTABIATH JaHHBIC B BUJIEC TA0JIUII, TUarpamMm, rpad)uKoB.

OnuchIBaTh IaHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTeNIe: CpeTHUX 3HAaUCHU N
U Mep paccerBaHus (pa3max, IUCIIEPCHs U CTaHJAPTHOE OTKJIOHECHUE).

HaxoauTe 49acTOTHI YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHM, B TOM YHCJE II0
pe3yJibTaTaMm U3MepeHul 1 HaOII0ACHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckdue MOJEIU: JEPEBO CIYUYaHOTO HKCIEPUMEHTA,
JIarpaMmbl Ditsiepa, 4ucioBas mpsmMasi.

OnepupoBath MNOHITUAMU: MHOKECTBO, IOJIMHOXECTBO, BHITIOJIHATH ONEpaIlMy Hal
MHO>KECTBaMU: OOBEAUHEHUE, IEPECEUCHHE, JIOMOJTHEHUEe, MEePEeUUCATh SJIEMEHTHI
MHOJKECTB, IPUMEHSITH CBOMCTBA MHOKECTB.

Ucnonb3oBath rpadguyeckoe npeacTaBIeHUe MHOKECTB U CBS3e MEXy HUMU JJIst
OTHMCaHUS MPOIIECCOB U SBJICHUHN, B TOM YKCJIC MIPU PEIICHUH 3a/1a4 U3 JPYTUX YIECOHBIX
MPEIMETOB U KyPCOB.

[IpeameTHBIE pE3yJbTaTHl OCBOSHHUS TNPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

W3Bnekate u mpeoOpa3oBeIBaTh WH(DOpPMAINIO, MPEICTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHJE TaONWIl, auarpamMM, rpaduKoB, MPEACTABIATH JaHHBIE B BHUJIE
Ta0JIuUII, JUarpamMmm, rpauKoB.
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Pemate 3amaun  OpraHuM3OBaHHBIM  [EepeOOPOM  BApUAHTOB, a  TaKKe
C UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCaTENbHbIE XapAKTEPUCTUKY I MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHMUSL.

Haxonuth 4acToThl 3HaYE€HUW W YACTOTHI COOBITHUA, B TOM YHCIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOICHUM.

HaxoauTs BepOATHOCTH CITydyalHBIX COOBITHI B U3yYEHHBIX OMbITaX, B TOM YHCIIE
B OIbITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPUSX HCIBITAHUN
J10 TIEPBOTO yCIIeXa, B CEPUAX UCIBITaHUN bepHyum.

HNmets nipencTaBieHUE O CIIy4YaliHOM BEJIMYMHE U O PACIIPEACIIEHUN BEPOSATHOCTEM.

NmeTes mpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEI
B MPUPOJIE U OOIIECTBE.

91



®denepanbHas padoyas nporpamma | Matemartuka. 5—9 kiaccol (60a30BbI yPOBEHB)

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE COZIEpIKAHNE OCHOBHBIE BUJIbI IEATETLHOCTH 00yYarOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBieHne NaHHBIX 7 [IpencraBieHue naHHBIX OcBauBaTth c1oCO0bI IPEACTABICHUS

B Tabnunax. [IpakTuueckue
BBIYUCJIEHUS 110 TAOJIMYHBIM
JNaHHbIM. M3BIICUeHUE U
WHTEpHpeTalus TaOIMIHbIX
naHHbIX. [[pakTueckas
pabota «Tabmuupy.
['paduueckoe
MPE/ICTABICHNUE JaHHBIX

B BHJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOUATHIX )
nuarpamm. Urenue u
MOCTPOEHUE AUArpamM.
[Tpumeps! nemorpaduaeckux
JUarpaMm.

[IpakTruueckas paborta
«JlnarpammMbD»

CTATUCTUYECKUX JAHHBIX U YMUCIIOBBIX MACCUBOB
C MOMOIIBIO TaOJINIL U AUATPAMM C UCIOJIb30BAHUEM
aKTyaJIbHBIX U BaXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHON U
CEeJIbCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
U IPUPOAHBIE SBJICHUS).

N3yuyaTh MeTOABI pabOThHI C TAOTUYHBIMU U
rpaduyecKuMu MpeICTaBICHUSIMH JaHHbBIX

C IOMOIIBIO IU(PPOBBIX PECYPCOB B XOJ1€
IPaKTUYECKUX pabOT

OnucarenpbHas CTaTUCTUKA

Yucnoseie HaOopwl. CpenHee
apumerrnyeckoe.

Menuana ancioBoro Habopa.

OcBauBaTh NOHATHS: YUCIOBOI HAOOp, Mepa
LEHTPaJIbHOW TEHAECHIIMU (Mepa LIEHTPA), B TOM YUCIIE
cpenHee apupMeTHIecKoe, MEANAHA.
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Y CTOMYHMBOCTh MEJIUMAHEI.
[IpakTrdeckas padbora
«Cpennue 3HaUeHUsD».
HaunbGonwiiee 1 HauMeHbIIIee

3HAYCHUS YUCIOBOTO Habopa.

Pa3zmax

OnucbIBaTh CTATUCTHYECKHUE JAHHBIE C TOMOIIBHIO
cpeaHero apu(MeTHIecKoro U MeJanbl. Pemars
3a/1aqm.

M3yuathb cBOiicTBa CpeTHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKHUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YMCIOBOTO MacCHBa, pa3Max.

Pematp 3apaum Ha BBIOOp crioco6a onucaHus
JAHHBIX B COOTBETCTBUU C IPUPOJAON JAHHBIX U
LEJSIMHA UCCIIeI0BaHUS

CnydaiiHasi U3MEHYHBOCTD

CnyyaiiHast "3BMEHYMBOCTD
(mpumepsr). HacroTa
3HAYEHHUU B MACCHBE
JNaHHBIX. [')pynnupoBka.
['uctorpammeil.
[IpakTuyeckas pabota
«Crny4aitHasi UBMEHYMBOCTDY

OcBauBaTh NOHATHS: YaCTOTa 3HAUCHUM B MAaCCHBE
JAHHBIX, TPYNIIUPOBKA JJAHHBIX, THCTOTPAMMA.
CtpouTh 1 aHAJTU3MPOBATH THCTOTPAMMBI,
noAOMpAaTh MOAXOASIIMN IIar TPYIITAPOBKH.
OcBauBaTthb rpaduaeckue mpeaCcTaBICHHUS Pa3HbIX
BUJOB CIIy4allHOM U3MEHYUBOCTH, B TOM YUCIIE

C MIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKON PabOTHhI

Brenenue B Teoputo rpados

['pad, BepmmHa, pedpo.
IIpencraBnenue 3amauun

¢ nomouisio rpada. CreneHpb
(BaJIEHTHOCTH) BEPUIUHBI.
Yucmno pédep u cymmapHas
CTEeIeHb BepluH. Llens n

OcBauBaTh nousitus: rpad, sepuinHa rpada, pedpo
rpada, creneHb (BaJIEGHTHOCTh BEPIIMHBI), LIETh U
ITUKJT.

OcBauBaTh NOHATHA: TYTh B Tpade, HiIepoB MyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemath 321244 Ha MOMCK CyMMBI CTETICHEH BEPIINH
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nuki. [Iyts B rpade.
[Ipencrasienue o0 CBI3HOCTH
rpada. O6xox rpada
(2MJIepOB MyTh).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpagdax

rpada, Ha morck 00xoaa rpada, Ha MOUCK MyTei

B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh c0COOBI IPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKHUE LeTH, (yHKIIMOHATBHBIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4allHOTO COOBITHS

City4aiiHbIi OIIBIT U
Cly4aiiHOE COOBITHE.
BeposaTtHocTh M yacToTa
coObITHS. PO
MaJIOBEPOSTHBIX U
MPaKTUYECKU TOCTOBEPHBIX
cOOBITHH B IPUPOJIC U

B o0OmiecTBe. MoHeTa u
UTpajbHas KOCTh B TCOPUHU
BEPOSITHOCTEN.
[IpakTudeckas paboTa
«YacToTa BhITIAZICHUS OpJIay

OcBanBaTh NOHATHS: CIIYYANHBIN OMBIT U
cily4aiiHoe cOObITHE, MAJIOBEPOSITHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUUMOCTh MAJIOBEPOSATHBIX COOBITUI

B IIPUPO/IE U 00ILIECTBE Ha BAKHBIX IPpUMeEpax
(aBapuM, HECUACTHBIE CIIy4au, 3alIMTa NEPCOHATBHON
uHpOopMalny, nepeaayda JaHHbIX).

M3yuyaTh posib KIACCUYECKUX BEPOATHOCTHBIX
Mozeliel (MOHETa, UTpalibHas KOCTh) B TEOPUHU
BEPOSTHOCTEH.

HabaroaaTh U U3y4aTh 4acTOTy COOBITHI B TPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TOMOIIBIO U(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKOI pabOThI

O0o0Omienue,
CHUCTEMATH3AIUs 3HAHWH

[IpencraBneHne JaHHBIX.
OrnucarenbHasi CTATUCTHKA.
BepostHOCTB CitydaliHOTO
coOBITHS

IHoBTOPATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUMU.

Pematp 3a5aum Ha NpeCTABICHUE U ONMCAHUE
JAHHBIX C IOMOIIBIO N3YYEHHBIX XapaKTEPUCTHK.
O0cy:k1aTh NpUMeEPbI CITy4YallHbIX COOBITUH,
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MaJIOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B PUPOJIE U )KU3HU
yeJioBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT PAMME
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8 KIIACC
HaumenoBanue paznena |KonuuecTBo OcCHOBHOE coiepxaHue OCHOBHBIE BUJIbI JEATEIIBHOCTH 00YYarOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHue Kypca 4 ITpencraBieHue JaHHbBIX. IToBTOPATH U3YyYEHHOE U BBICTPAMBATh CUCTEMY

7 xJ1acca

OnucarenpHas CTaTUCTHKA.
Cny4aiiHasi ”3MEHYUBOCTb.

Cpennue yucioBoro Habopa.

Cny4aiiHbie COOBITHS.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue monenn
TEOPUHU BEPOSTHOCTEN:
MOHETa U UrpaJibHasi KOCTh

3HaHHM.

PemiaTh 3aga4m Ha IpeACTABICHUE U OTIMCAHUE
JIAHHBIX C MOMOUIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
PemiaTe 3a1aum Ha IPEACTABIIEHUE TPYIITUPOBAHHBIX
JIAHHBIX U ONKMCAHUE CIIyYalHON U3MEHUYHUBOCTH.
Pemiate 3aga4m Ha onpeAeIEHUE YaCTOTHI
CIIy4alHBIX COOBITUH, 00CYK/I€HHE TPUMEPOB
CITy4alHBIX COOBITUM, MATOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyUYaHBIX COOBITUH, UX
pOJIM B PUPOJIE U )KU3HU YEIOBEKA

OnucarespHas CTAaTUCTHUKA.
PacceuBanne 1aHHBIX

OTtknonenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHHE
YHUCJIOBOTO Habopa.
JlnarpaMMBbl pacceMBaHMs

OcBauBaTb NOHATHS: JAUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCITIOJb30BATh OTHU XapPaKTCPHUCTUKHU
AJIs1 OIIMCAaHHA paCCCUBAHUA JaHHBIX.

BBIHBI/IFaTI) THNOTE3BI 00 OTCYTCTBHUHU WJIN HAJIMYHUHU
CBsA3M 110 AuarpaMmam pacCCruBaHUA.

CTpOI/ITb AuarpaMMbl paCcCCUBaHUS 110 HMCIOIITUMCA
JaHHBIM, B TOM 49HCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoxkecTBa

MHO)KCCTBO, ITIOAMHOKCCTBO.

Onepaiuu Haj
MHO’KECTBAMHU:

o0beIMHEeHNE, TIepeceYeHHE,

JOTIOJTHEHUE.
CaolicTBa onepanui
HaJl MHO>KECTBAMMU:
NEPEMECTUTENBHOE,
COUYETATEIBHOE,
pacnpeenuTeNbHOE,
BKJIIOUYCHHS.
['paduueckoe
Npe/iCTaBlICHUE
MHOECTB

OcBauBaThb NOHATHUS: MHOKECTBO, SJIEMEHT
MHOECTBA, IOJIMHOKECTBO.

BbINOJHATH Onepanuyn Ha/l MHOKECTBAMMU:
o0beIMHEHNE, TIEpeceUeHue, TOTOTHEHHE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTENBHOE,
COYETATENbHOE, PACTIPEICIUTENBHOE, BKIOUEHHUS.
Hcnoan3oBath rpaduueckoe MpeacTaBiIeHe
MHO>KECTB IIPH ONMCAHUU PEAIBHBIX MPOLECCOB U
SBJICHUH, TIPU PEIICHUN 3a7a4 U3 IPYTUX yUeOHBIX
MIPEAMETOB U KYypCOB

BeposTHOCTB CitydaiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHS.
Cny4alinbie COOBITHSL.
bnaromnpusarcryromue
AJIEMEHTApHBIE COOBITHSI.
BepositHoCTH COOBITHIA.

OMBITHI C PaBHOBO3MOKXHBIMHU
9JIECMCHTAPHbBIMHU COOBITHSIMH.

CayyaitHbiif BEIOOD.
[IpakTudeckas paboTa
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHATHS: DIEMEHTAPHOE COOBITHE,
cily4aifHOe COOBITHE KaK COBOKYITHOCTh
OJaronpUSITCTBYIOLIUX 3JIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOXHBIE JIEMEHTaPHbIE COOBITHSI.
PemiaTes 3aga4mn Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CIIy4alHOTO OIIBITA.

PemiaTe 3a1a4M Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH B ONBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU, B TOM YHCIIE

C MIOMOILBIO KOMIIBIOTEPA.
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DJIEMEHTAPHBIMH
COOBITHSAMI)

I[IpoBoAUTH U U3Yy4YaTh ONbBITHI

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU
(C MCIIOJIB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJZIeJIel) B X0JI€ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTh MYTH,
CyLIECTBOBAHUE BUCSIYECH
BEPIINHBI, CBSI3b MEKIY
YUCJIOM BEPIIUH U YUCIIOM
pEbep. [IpaBmino ymMHOXEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 mukia,
BHCSYas BepLIMHA (JIUCT), BETBb JEpeBa, MyTh

B JIEpPEBE, TMAMETP JIEPEBA.

H3yuaTsh cBolicTBA JepeBa: CyIIECTBOBAHUE BUCSUEH
BEPIIMHBI, €MHCTBEHHOCTh MyTH MEXTY IBYMS
BEpLIMHAMHU, CBSA3b MEXK/y YACIOM BEPILUHH U YUCIOM
péoep.

Pemiate 3a1a4M Ha TOMCK U NIEPEUYUCIICHUE Ty TEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPILUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTIO JIepEBa, B TOM UHCIIC

C IPUMEHEHUEM NIPABUIIA YMHOXKEHUS

Cnydaiinble COOBITHS

[IpoTuBoOMONOKHOE COOBITHE.
Huarpamma Ditiepa.
OObenrHeHue 1 nepeceueHme
coObrTrii. HecoBmecTHbIC
coObiTus. Popmyna
CJIOKEHUS BEPOSITHOCTEN.
IIpaBuiIO0 yMHOXEHHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSITHOCTH. He3aBucumbie

OcBauBaTh NOHATHSI: B3AMHO TTPOTHUBOTMOJIOKHBIC
COOBITHSI, OTIEpalK HAJl COOBITHUSIMH, OObCTUHEHNEC U
nepeceueHue coObITUH, Auarpamma ditiepa (ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
H3yuyaTh TeopeMbl O BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOKEHHUST BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM 4MCIIE TEKCTOBBIC 33/1a4U

Ha OTPEICIICHIE BEPOSTHOCTEH 00bCTUHECHUSI U
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coObITus. [Ipencrasienue nepecevyeHus COOBITUI C TOMOILBIO YHCITIOBOM
CJIy4ailHOro sKCriepuMeHTa npsMoii, Tuarpamm Ditsiepa, GopMyIIbl CIIOKEHUS
B BU/IE JiepeBa BEPOSITHOCTEH.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEW, YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHUS IEPEBO CIYyUAHHOTO OIIBITA.

HN3yuars cBolicTBa (ONpeaeaeHus ) He3aBUCUMBIX
COOBITUH.

Pemarts 3a1a4u Ha onpeieiCHUE U UCOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiarsb 3a1a4M Ha IOUCK BEPOSATHOCTEN, B TOM
YHUCJI€ YCIOBHBIX, C UCTIOJIB30BAHUEM JIEpEBA
CJIy4alHOIO ONbITa

O060061eHue, 4 [IpencraBienue qaHHBIX. IHoBTOPSATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMATU3ALMs 3HAHUN OrnucarenbHast CTATUCTHKA. 3HAHUU.
I'padel. BepositHOCTD PemiaTh 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
CITy4alfHOTO COOBITHSI. JTAHHBIX C TTIOMOIIBIO U3YUYEHHBIX XaPAKTEPUCTHK.
DneMeHTbl KOMOMHATOPUKHU Pemath 3agauu ¢ npuMeHeHueM rpagos.

Pemiate 3aga4m Ha HAXOXKJAEHUE BEPOSATHOCTH
CITy4alfHOTO COOBITHS IO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX

C PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMHU COOBITHUSIMU.
Pemiatpb 3aga4u Ha HAXOXKAECHUE BEPOATHOCTEN
00beIMHEHNUS U TIEpEeCeUeHUsI COOBITUM, B TOM YHCIIE
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpahUUECKIX
MPEICTABJIEHUM U IEPEBA CIIYYaHHOTO OIIBITA.
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PemaTh 3a1a4u Ha IepedncIeHNE KOMOMHAITUI
(4nclia nepecTaHOBOK, YHCJIA COYETAHUN ),

Ha HaXOKJIEHUE BEPOSITHOCTEH COOBITUH C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM UUCIIC

C UCIIOJIb30BaHUEM TpeyrojbHuka [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

34
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9 KJIACC
HaumenoBanwue paznena |KommdecTBo OCHOBHOE cO/IepKaHHE OCHOBHBIE BHJIBI IESATEIILHOCTH 00YJarOIINXCs
(TemnI) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBieHne qaHHBIX. [MoBTOPATH U3YyYECHHOE U BBICTPAMBATH CHCTEMY

& Kiacca

OmnucareibHas CTAaTUCTHKA.

Onepanuu HajJ COOBITUSMM.

HeszaBucumocTts COOBITHIA

3HAHUM.

PemaTh 3a1aum HA IPEJCTABICHUE U ONMCAHUE
JIAHHBIX.

Pemars 3a1a4u Ha HAXOXKIEHUE BEPOSTHOCTEN
00bEeIMHEHUS U TIepeceUYeHUs COOBITHH, B TOM YHUCTIE
HE3aBHCHUMBIX, C HCIIOJIb30BaHUEM IrpadMuIeCKUX
MPEJICTABICHUH U JE€pPEBA CIIYUaHOTO OIBITA.
Pemath 3a1a4M Ha IepeUrCIICHHEe KOMOMHAITUMA
(4McIa nepecTaHoBOK, YKMCIIa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEN COOBITHIA

C IPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCJIS

C UCIIOJIb30BaHUEM TpeyroibHuka [lackans

DneMeHTbl KOMOMHATOPUKHU

IlepectanoBku. @akropual.

CoueraHus U 4UCIO
coueraHuul. TpeyroabHUK
ITackans. [IpakTuueckas
paboTta «Beruucienue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHS, YIIOpsIIOUeHHas 1mapa, Tpoiika 00bEKTOB,
NepecTaHOBKa, (PaKTOpHAJ YUCIIA, COUETAaHUE, YUCIIO
COYETaHuM, TpeyroiapHuk Ilackans.

Pemars 3aga4um Ha IepeynCIIEHUE YIIOPSAOUYECHHBIX
ap, TPOeK, NEPEYUCIIEHUE NIEPECTAHOBOK

Y COYETAHUH IEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHMA
AJIIEKTPOHHBIX TAOJIHID)

Pemiath 3aja4u Ha MPUMEHEHHUE YK CIIa COYCTAHUN

B alreOpe (COKpaIiéHHOe YMHOKEHHE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIHIO
AIIEKTPOHHBIX TAOJHUI] B XO/I€ IPAKTHUECKON paOOThI

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTD. CIydailHbIN
BBIOOP TOYKHU U3 HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY’KHOCTH

OcBanBaTh NOHAATHE TEOMETPUUECKON BEPOSITHOCTH.
Pemars 3agaun Ha HAXOXKEHHUE BEPOSATHOCTEH

B OMBITAX, MPEJCTABUMBIX KaK BHIOOp TOUEK

U3 MHOTOYTOJIbHUKA, KPyTa, OTpe3Ka WK TyTH
OKPY>KHOCTH, YHCJIOBOTO MPOMEKYTKA

Hcnbiranus beprym

Hcneitanue. Ycnex u
Heyzaada. Cepust UCIIBITAHUI
110 TIEPBOTO ycrnexa.
UcnbiTanus bepryim.
BepositHOCTH cOOBITHIA

B CEPUU HUCTIBITAHUI
bepnyiuu. [Ipaktuueckast
pabota «VcnpiTanus
bepnyum»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCTIBITAHUM (YCIIEX U HEyaua), Cepus
VCIIBITAaHUN, HACTYIUJIEHHUE MIEPBOIO yCIIEXa
(Heyauu), cepust uCnbITanuii bepHym.

Pemars 3aga4u Ha HAXOKJICHUE BEPOSATHOCTEU
COOBITHH B CEpUHU UCTIBITAHUM JI0 TIEPBOTO YCIIEeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKON IIPOTPECCUMU.

Pemars 3aga4u Ha HAXOKIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUM B CEpPUU MUCTILITAHUI
bepHymm, Ha HaX0XKAECHUE BEPOATHOCTU
ONPENEIIEHHOIO YNCIIA YCIIEX0B B CEPUU UCIIBITAHUN
bepnyiu.

N3y4yars B X0/1e NPpaKTHYECKOH padOThI,
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B TOM YHCJIE C TOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTU B CEPUM MCIIBITAHUI
bepnyinu

CnyudaiiHasi BeIMYMHA

CityyaiiHas BeIMYMHA U
pacnpeneneHue
BEPOSATHOCTEM.
MaremaTH4ecKoe OKHTaHue
Y UCTIEPCHUSI CIy4YaHON
BEeJIMYUHEIL. [Ipumepsl
MaTEMaTHUECKOTO OKUTaHUS
KaK TEOPETUYECKOTO
CpEIHEro 3HAYEHUS
BEJIMYHUHBI.

ITonsTre o 3aKoHE OOJIBIINX
yucein. M3mepenune
BEPOATHOCTEN C MOMOIIBIO
yacToT. [Ipumenenne 3axkona
OOJIBIIINX YHCEII

OcBoNTB NOHATHA: CITy4aliHas BEJIMYMHA, 3HAYCHUE
CIIy4allHOM BEJIMYMHBI, PaCIPEACIICHAE
BEPOSATHOCTEM.

M3yuyaTs 1 00CyKIaTh IPUMEPBI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEIMYMH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIICHHUS, IPYTUe
MU3MCEHYMBBIC BEJIMYMHBI, PACCMATPUBABLINECS

B Kypce€ CTaTUCTUKH ), MOJIEIbHBIX CITy4alHBIX
BEJINYMH, CBA3aHHBIX CO CIyYalHBIMHU ONBITAMHU
(OpocaHne MOHETBI, UTPAJIBHOM KOCTH, CO CIIy4YallHbIM
BBIOOPOM U T. II.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OKHIaHNE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3HA4YEHUE, JUCIIEPCUS CIIy4aHOM BEIMYUHBI KaK
aHaJIOT JUCIEPCUU YHCIOBOro Habopa.

Pemathb 321a41 Ha BBIYHUCICHHE MATEMATUYECKOTO
O0XHWJIAHUS Y JTUCTIEPCUU TUCKPETHOW CITy4alHOU
BEJINYMHBI 110 33ITaHHOMY PaCIIPEIEICHUIO, B TOM
YHCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBCS C MATEMAaTUYECKUM 0KUIAHUEM U
JUCIIEPCHUEN HEKOTOPBIX PACIIPEACIIEHUH, B TOM
YHCJIE PACTIPEACICHUS CIIy4alHON BEJIUYMHBI «YUCIIO
YCIIEXOB» B CEpUHU UCTIBITAHUMN bepHysum.
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N3yuyaTh 4acTOTy COOBITHS B IOBTOPSIFOIIIXCSI
CIIy4allHBIX OMBITAX KaK CIy4alHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0JIBIIHX Yrcel (B popme
bepnysan): mpu 60JIBIIOM YUCTIE OBITOB YacTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemars 3agaum Ha U3MEpEHKE BEPOSITHOCTEM

C MOMoMIbI0 YacToT. O0CyxKAaTh POJIb 3aKOHA
OOJBITNX YKCENT B 000CHOBAaHUHU YaCTOTHOTO METOA
U3MEPEHUS BEPOSITHOCTEM.

OO6cyxkaaTh 3aK0H OOJIBIIIUX YHCEIT KaK MPOSBIICHUE
CTAaTUCTUYECKOW YCTOMUYUBOCTH B U3BMEHUYMUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOIE U
B JKHU3HU YE€JIOBEKA

O0600611eHre, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH N3y4YEHHOE U BHICTPAMBATH CUCTEMY
OnwucarenpHas CTATUCTUKA. 3HAHUU.
BeposTHOCTS City4aitHOTo PemaTh 321241 Ha IIPEICTABIICHUE U ONMCAHNE
COOBITHA. DIEMEHTHI JAHHBIX.
koMOuHaTopuku. Ciydaiinele | PemaTh 3aga4m Ha HaX0XKJICHUE BEPOSATHOCTEH
BEJINYMHBI U PACTIPENEIICHUS COOBITHIA, B TOM YHCJIE B OIIBITaxX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU,
BEPOATHOCTEH 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUSMH CIIy4aMHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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