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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 APryMEHTAILMIO, NPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIIOCOO pelieHus] yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellieHus1, BbIOMpaTh HanboJee MOAXOMAUINM C YUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBare/ibCKue JeHCTBUSA:

UCITOJIB30BaTh BOINPOCHI KaK HMCCICIOBATEIIBCKUNA HMHCTPYMEHT ITIO3HAHUS,
(bopMyIUPOBaTh BOIIPOCH], PUKCUPYIOITUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIWBAaTh MCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MTO3HITUIO0, MHEHUE;

IIPOBOJIMTH IO CAMOCTOSTEILHO COCTABICHHOMY IIJIaHY HECIIOXKHBIN SKCIIEPUMEHT,
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.



INOACHUTEJIBHAA 3AIIMCKA

Anrebpa sSBISIETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 0O0pa3oBaHUS:
OHa o0ecreYnBaeT M3y4YeHUE APYTUX TUCIUIIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOMMMO ISl TIPOJOJDKEHUS 00pa3oBaHUS U
B IIOBCEIHEBHOW W3HHM. Pa3zBurHe y 0OyYaroluxcsi HAy4YHBIX MPEICTaBICHUN
0 TIPOMCXOXJCHUU W CYIIHOCTH anreOpanvecKkux aOCTpaKmuii, crocoOe OTpaKeHUs
MaTeMaTUYECKOW HAayKOl SIBIIGHHMM W TPOIIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYE€CTB MBINIJICHUS, HEOOXOAMMBIX JIJIS
aJanTanuyd B COBpeMeHHOM mudpoBom obmiecTBe. M3ydenne anreOpbl obecriednBaeT
pa3BUTHUE yMEHHUS HaOII0/aTh, CPaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkacHUs. OCBOEHHUE Kypca aireOpsl
oOecrnieunMBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalolUXCA: OHU HCIOJIb3YIOT
NENyKTUBHBIE W HWHIYKTUBHBIE pacCyXAcHUs, O000OIIeHNEe U KOHKPETU3AIHIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITENIbHON JIESTEILHOCTH O0YYarolUXCsl, TO3TOMY CaMOCTOSITEJILHOE PEIICHUE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Ausredpay» jisi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIHbHO-METOANYECKUE JIMHUU:
«Hucna v BEIYUCICHUN, « AreOpandecKue BhIpaXXeHUs», « Y PaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3TUX COIEpKATEIbHO-METOIUUECKUX JIMHUM PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUS] Kypca, B3aMMOJCHCTBYS C APYTMMHU €ro JIMHUSMU. B
X0JIe U3Y4YCHHSI YYEOHOro Kypca OOydYaromMUMCs MPUXOIUTCS JIOTUYECKH PACCYkAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M € 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jelax MaTeMaTUYeCKOro OO0pa3oBaHUS W CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONUMHUCA OCHOB YHHBEPCAJIHLHOTO MAaTEMAaTHYECKOTO S3BIKA.
ConepxaTtenbHOM U CTPYKTYPHOM 0COOCHHOCTBIO yUeOHOTO Kypca «Anrebpay sSBIsSeTCS
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanue nuHUd «YucCia U BRIYUCICHUS» CIY>KAT OCHOBOM ISl JaldbHEUIIEro
M3YUYEHUST MATeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOMUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  ANTOPUTMAMHU, a TakKKe
MPUOOPETECHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX ISl TTOBCEIHEBHON IKW3HM.
Pa3BuTre moHATHS O YHWCiIe HAa yPOBHE OCHOBHOTO OOIIEro OOpa30oBaHUs CBS3aHOC
pallMOHAILHBIMU M UPpaIlMOHATBHBIMU YHUCIaMU, (POPMHPOBAHUEM MPEACTABICHUNO
JNEUCTBUTEILHOM YHCJIC. 3aBEpIICHUE OCBOCHHUS UMCIOBOW JIMHUM OTHECEHOK
cpemHeMy o0mieMy 00pa30BaHUIO.



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
oOpa3oBaHus y4yeOHBIM MaTepuall TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKCHUH.
Anrebpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTHKU KakK sA3bIKa JUIS TOCTPOEHUS
MAaTEMATUYECKUX MOJEJIEN, ONTMCAHUS MPOLIECCOB U SIBIICHUM pealbHOTrO Mupa. B 3amaun
oOydeHus anredpe BXOIAT TakKe JaIbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO MBITIIICHUS,
HE00XO0IMMOT0, B YACTHOCTH, JJIsI OCBOCHUS Kypca MH(GOPMATHKH, U OBJIaJICHHE HAaBbIKAMU
JIEAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHne CHUMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUECTRY.

Conepxanve (QyHKIHMOHAIBHO-TpAQUUECKON JMHUM HAIEJeHO Ha TMOJIydeHHUe
00yJarmMMUCA 3HaHUM O (DYHKIUMAX KaK Ba)KHEUIIEH MaTeMaTH4eCKOW MOJIEN JJIs
OMHCAHUS W HCCIEIOBAaHUS PA3HOOOPA3HBIX IMPOIIECCOB M SIBIICHUW B TPHUPOAEC U
oOmectBe. M3ydyenne Marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYUYaIOIIMUXCA YMEHUS
HCIIOJIB30BaTh Pa3JIMYHbIE BbIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIaJ B (GOPMUPOBAHUE TIPEICTABICHUN O POJIU
MaTeMaTUKH B PA3BUTHHU LIUBUIM3ALMHI U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax M3ydaercs y4eOHBIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJCAYIOIIME OCHOBHBIC pasfenbl coiepkaHus: «Yucna u
BBIYHCIICHUS», «AJTeOpandecKue BBIPAKCHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYHKIUNY.

OO0miee dYMCIO YacoB, PEKOMEHJOBAaHHBIX JJII HW3Y4YeHUs Y4eOHOTO Kypca
«Anrebpa», — 306 gacoB: B 7 kinacce — 102 gaca (3 waca B Henenwo), B 8 Kiacce —
102 yaca (3 gaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HEJENIO).

COAEPXKXAHHUE OBYUEHUSA 7 KJIACC

Yucaa u BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JICCSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucH 1podeit K
npyroii. IloHsiTME palUMOHAIBHOrO YHUCHIA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4YHuceld. Apudmernueckue MIEUCTBUS C palMOHATBLHBIMUA YHCIIAMH.
Pemenue 3aay n3 peasibHON MPaKTUKHU HA YaCTH, Ha IPOOH.

CremeHb C HaTypaldbHBIM IIOKa3aTelieM: OIpEJeeHne, MpeoOpa3oBaHUE
BBIPDOKEHUI Ha OCHOBE OMNpeNeIeHUs, 3amuch OoJblIMX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JIpoOW W ApoOM B BHUJE MPOIEHTOB. TpyM OCHOBHBIC 3aJaud Ha
MIPOLIEHTHI, PELICHHE 3aa4 U3 PEaJIbHON MTPAKTUKH.

[IprMeHeHrEe MPU3HAKOB JEIUMOCTH, PA3JIOKEHHE HAa MHOMKUTEIN HATypPaJIbHBIX
quced.

PeanbHbIe 3aBUCMMOCTH, B TOM YHCIIE IPSMasi U 00paTHas MPOIOPIIMOHATIEHOCTH.



AsreOpandeckue BbIPpasKeHU

[lepeMeHHbIE, YUCIOBOE 3HAYEHHME BBIPAKEHUS C MepeMeHHOW. JlomycTumele
3HaueHMsI TepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEXY BEJIUYMHAMU B BHUJEC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJIECTBEHHO pPaBHBbIC BBIpAXKEHUS, MPaBUIIa TPeoOpa3oBaHUsd CyMM U MPOU3BEACHHM,
IpaBuiia PaCKpPbITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM [1OKA3aTEIIEM.

Onnowiensl ¥ MHorousjieHbl. CteneHb MHorouwieHa. Clo)KeHHe, BbIYUTAHUE,
YMHOXEHHUE MHOTOWJIEHOB. DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBbI U
KBagpar pazHocTH. Dopmysia pa3HOCTH KBajapaToB. Pas3noxkeHue MHOTOWIEHOB Ha
MHOXHUTEH.

YpaBHeHMs M HEpaBeHCTBA

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

JInHeHOe ypaBHEHUE C OJTHOW IIEPEMEHHON, YMCIIO KOPHEH JJUHEMHOTO YpaBHEHU,
penieHue JHHEHHBIX ypaBHeHHM. CocCTaBi€HHE YpaBHEHM IO YCJIOBHUIO 3aJayu.
Pemenne TekCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHHUI.

JluneliHoe ypaBHEHWE € JIBYMs IepeMeHHbIMU U ero rpadpuk. Cucrema ABYyX
JMHENHBIX YpaBHEHUH C IBYMs IEpeMEHHBbIMU. Perienre cucteM ypaBHEHUH CliocOOOM
MOACTAaHOBKU. [IpMeps! pemennst TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUHA

Koopannara Touku Ha npsamont. YucmoBble IpoMexyTKU. PaccTosiHue Mexy 1ByMs
TOYKaMH KOOPJIUHATHOU HPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca u opuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (QopMynamu. UteHue
rpadukoB peanbHbIXx 3aBucumocTel. [lonarue Qynkuu. I'padux dpynkuuu. CBoiicTBa
bynkuwmii. Jluneitnas Qynkius, e€ rpaduk. 'paduk pynkmum y = |x|. I'paduueckoe
pEeLIEHNE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KVIACC

Yucsa u BbIYUCICHUS

KBagparubiit kopens u3 uucna. [louarue 06 uppanmoHanbHOM yucie. [lecaTuunbie
NpUOJIMIKEHUsT HUppalMOHANBHBIX unced. CBoilcTBa apu(METHUECKUX KBaJPaTHBIX
KOpHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BHIYUCICHUSM.
JleCTBUTEIBHBIC YHCIIA.

Crenensb ¢ 1enbIM nokasaresnem U e€ cBoiictBa. CTangapTHas 3alMCh YMCIA.

AJuredpanvecKkue BbIpasKeHHUs

KBanpaTplii TpEXuiieH, pas3loKeHHE KBaJAPATHOTO TpEXUieHa HAa MHOXXHUTEIH.

Anrebpanyeckas apodb. OCHOBHOE CBOMCTBO anredpanyeckoi qpodu. CroxeHue,
BBIUMTaHHUE, YMHOXKEHHUE, JICICHNE anre0pandeckux pooeil. ParmonaabHbIe BRIpaKEeHUS
U UX npeodpa3oBaHUe.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEeHUN, CBOASIINXCS K JIMHEMHBIM U KBaapaTHbIM. [IpocTenimme
JTpOOHO-pallMOHATbHBIC YPABHEHUS.

['paduueckass uHTEprHpeTanusi ypaBHEHHM C JABYMS TEPEMEHHBIMU M CHCTEM
JIMHENHBIX YPAaBHEHHI C IBYMS IEPEMEHHBIMU. [[prMepBI pelieHus: CUCTEM HETMHEMHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMHU.

Perienre TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CIocoOOM.

UucnoBble HEpABEHCTBA M HUX CBOMCTBA. HepaBEeHCTBO C OJHOW TNEPEMEHHOM.
PaBHOCUIIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OAHOM NepeMeHHONU. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DOyHKIUU

[Monsitue pynkunu. OOMacTh OmpeneneHus W MHOXKECTBO 3HAYCHHUH (DYHKIIHH.
CniocoOnI 3aaHus PYHKIIUA.

I'paduk dpyskiuu. Urenue cBoricTB ¢yHKIuu 110 € rpaduky. [Ipumepsr rpadukos
GyHKIMNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

DyHKIMH, OMUCHIBAIOIINE IPSIMYIO U 0OpaTHYIO MPOTMOPIIMOHAIbHBIE 3aBUCUMOCTH,
ux rpaduki. Oyakuun y = x°, y = x°, y =Vx, y=|x|. I'paduueckoe perueHne ypapHeHHii
U CUCTEM ypaBHEHHI.

9 KJIACC

Yucia 1 BbIYUCICHUS

PanmonaneHpie 4YKcna, WppalMOHAIBHBIE YHCIA, KOHEYHBbIE M OECKOHEUYHBIC
JecTHUHbIE TpoOu. MHOXKECTBO ACMCTBUTEIbHBIX YHCEN, JEHCTBUTEIbHbBIE YHCIa KaK
OeCKOHEUHBbIE JecATUYHbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIAUHATHOU MPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX qrCel, apudmeTnueckue JIeUCTBUS
C IEUCTBUTEIIbHBIMU YUCIIAMH.

Pa3smepbl OOBEKTOB  OKpYXKAIOIIETO  MHUpa, JUIMTEIBHOCTH  IPOILIECCOBB
OKpY>KaroIlleM MHUpe.

[TpuOnmk€HHOE 3HAYCHHE BEIMYMHBI, TOYHOCTh MpHOIMKeHus. OKpyrieHue
yucen. [Ipukuika u oneHka pe3yabTaToOB BIUYMCICHUH.

YpaBHeHMs ¥ HEPABEHCTBA

JluneriHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASAIIUMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHHne ypaBHEHHI, CBOISAIIMXCA K KBaJIpPaTHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepbl pelieHHsT yPaBHCHUW TPEThEUM M YETBEPTOU
CTEIICHEN Pa3I0KEHUEM Ha MHOKUTEU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue C JByMs NEpeMEHHBIMHM U ero rpaduk. Pemenwe cucrem AByX
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. Penienne cucrteM nByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoM 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.

DyHKUNHA
KBanparnunas ¢pysakmms, e€ rpaduk u cBoiicta. [lapabosna, KoopIMHATHI BEPIITHHBI
napaboJIbl, 0Ch CHMMETPUH TTapadoJIbL.

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

YucaoBbie MOCIEI0BATEILHOCTH U NPOrPeCcCHH

[loHdATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUuE€ IOCJIEN0BATEIbHOCTH
peKkyppeHTHOH popMyioi u hopmyIion #n-To YieHa.

Apudmernueckass U TreoMmeTrpuyeckas mnporpeccuu. Dopmynbl n-ro  4ieHa
apu(pMEeTHYECKON U TEOMETPUUYECKOM MPOTPECCUid, CyMMBI IIEPBBIX 71 YWICHOB.

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

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3ynbTaThl  OCBOEHMS  MpOrpaMMmbl  ydyeOHOro  Kypcak
KOHIly 00yueHus B 7 KJiacce:

Yucaa 1 BbIYUCICHUS

BbInonHsTh, coueras yCTHbIE M MTUChbMEHHbIE TPUEMBI, apu(METUUECKHUE TEUCTBUS
C pallMOHATBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHHs YMCIOBBIX BBIPAXKEHHM, MPUMEHSATH Pa3HOOOPa3HbIE CITOCOOBI
U OpUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUN, COJIEPIKAIIUX OOBIKHOBEHHBIC
U JICCATUIHBIC APOOH.

[lepexoauTe OT OAHOW (OPMBI 3amUCH YUCEN K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JCCATUYHYIO JIPOOB).

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIILHBIE YUCIIA.

OKpyrJIsITh Yucia.

BbINOMHATE NPUKUIKY W OIEHKY pe3yJbTaTa BBIYMCICHUN, OIEHKY 3HAYeHUU
YUCJIOBBIX BBIpOXKECHUN. BBIMOMHATH ACHUCTBHS CO CTEMNEHSIMU C HaTypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsTh TPU3HAKK JIEIUMOCTH, Pa3OKEHHE Ha MHOXHUTEIU HATypallbHBIX
YHCEll.
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Pemath npakTHKO-OpUEHTHPOBAHHBIEC 33/1a9H, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOTIOPITMOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, HWHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a1a4 ¢ Y4ETOM OrpaHUICHHA, CBA3aHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMBbIX
00BEKTOB.

AuaredOpanveckue BbIPasKeHUA

Hcnonb3oBarh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUN TMpU 33JaHHBIX 3HAYECHUSX
MIEPEMEHHBIX.

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

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

Ocy1ecTBIATh Pa3IoKEHNE MHOTOWIEHOB HA MHOKUTEIM C TOMOILBIO BEIHECEHUS
3a CKOOKHM OOILEro MHOMHUTENs, TPYNIHPOBKU ClIaraéMblX, MPUMEHEHHUS (Hopmy
COKpAILIEHHOI'0 YMHOXXEHMUS.

[IpumensaTh mpeoOpa3oBaHus MHOTOWICHOB ISl PEUICHHS Pa3IUYHBIX 3aJauu3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON TPAKTHKHU.

Hcnonp3oBaTh CBOMCTBAa CTENEHEH € HATYypAJIbHBIMM  IOKA3aTEISIMU IS
npeoOpa30BaHus BbIpAKEHUH.

YpaBHeHMs U HEPaBEHCTBA

Pemrate MHEVHBIE ypaBHEHUS C OAHOW NIEPEMEHHON, TPUMEHSS ITpaBUJIa Iepexo1a
OT HMCXOAHOIO YPaBHEHHsI K PaBHOCWIBHOMY eMy. IIpoBepsATbh, ABISIETCS M YHCIIO
KOPHEM ypaBHEHHUS.

[IpumensaTs rpaduyeckue METOJbl MPU PEIICHUU JIUHEMHBIX YpaBHEHUH M UX
CUCTEM.

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

CTpouTh B KOOPIWHATHOW TUIOCKOCTH TpadUK JTUHEHHOrO ypaBHEHHUS C ABYMs
MEPEMEHHBIMHU, MOJIb3YSCh FPa(hUKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPaBHEHUS.

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

CocTaBisATh U pemarb JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUN
[0 yCJOBHIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
ITOJTy4YEHHBIN PE3yJIbTaT.

DyHKIUU

N300pakath Ha KOOPAWHATHOW MPSMON TOYKH, COOTBETCTBYIONINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alMChIBATh YMCIIOBBIE 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 3aBUCUMOCTH MEXKAY BEIMYMHAMMU:
CKOpPOCTb, BpEMs, pacCTOSIHUE, I[€Ha, KOJIWYECTBO, CTOMMOCTh, IPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM pabOoTHI.

HaxonuTs 3HaueHue GyHKIMU TI0 3HAUEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii crnoco0 TMpeAcTaBIeHUS W aHaidu3a WHGOpPMaLUH,
U3BJICKaTh U MHTEPHPETHPOBATh MHPOPMALMIO U3 I'paUKOB pealTbHBIX HPOLECCOB U
3aBUCHUMOCTEMN.

[IpenMeTHBIE pe3yTbTaTBl OCBOCHHS MPOrpaMMBbI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yucsa u BbIYUCTIEHUS

Hcnonbs30BaTh HadalIbHBIE MPEICTABICHUS O MHOYKECTBE JACUCTBUTEIIBHBIX YHCEI
JUIS. CpPABHEHUS, OKPYIVICHMS W BBIUYMCICHUM, H300pakaTh JACHCTBHUTENBHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOMN IPSMOM.

[IpuMeHATh TOHATHE AapU(PMETUYECKOTO KBAIPATHOTO KOPHs, HAXOIUTh
KBaJpaTHbIE KOPHHM, HCHOJB3ys TP HEOOXOAMMOCTH KaJIbKYJISITOP, BBITIOIHATH
npeo0pa3oBaHus BBIPAKECHUM, COIEPKAIIMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Ncnonb30BaTh 3aucy OOJIBIIUX U MAJIbIX YUCEN C TIOMOIIBIO AECATUYHBIX ApoOei
u creneHen yucna 10.

Auredpanyeckue BbIPaKeHHU S

[TpuMeHsITh MOHATHE CTENEHHU C LIETBIM MTOKA3aTeIeM, BBIMOIHATH IPeoOpa3oBaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHU C LENBIM MOKA3aTENEM.

BBINONMHATE  TOXKAECTBEHHbIE MPEOOPA30BaHMs  PALMOHANBHBIX  BBIPAKEHUH
Ha OCHOBE IPaBWJI ACHCTBHUM HaJl MHOTOWICHAMH U alire0panuyecKUMHU JPOOsIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN Ui pELIEHUS pa3iIHyYHBIX 3ajad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHUS W PALUOHAJIbHBIE YpPABHCHMUS,
CBOJISIIIIUECS K HUM, CUCTEMBI IBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBOANUTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
yuCcjie ¢ TpUMEHEHHuEM Tpaduueckux TMpeAcTaBiIeHU (yCTaHaBIWBAaTh, WUMEET Jn
YpaBHEHHUE WM CUCTEMA YPABHEHUH PEILICHUs, €CIITU UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTh OT croBecHOU (GOPMYIMPOBKH 3a7a4M K €€ anreOpandyeckod Mojaenu
C MOMOIIIBIO COCTABJICHUSI YPABHEHUS WJIM CHCTEMBl YPABHEHWH, WHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJIyYECHHBIN PE3yJIbTaT.

[IprMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB MJISI CPABHEHUSI, OLICHKHU, PEIIATh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMBI, JaBaTh IpauuecKyro
WJUTFOCTPALAI0 MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUU

[fonumath M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUS), ONPEACNATh 3HAaueHUuEe (YHKIUU 10 3HAUYCHUIO
apryMEeHTa, OIIPEAEIATh CBOMCTBA (DYHKIMU 110 €€ rpauky.

CtpouTts rpaduku 3J1eMeHTapHbIX QYHKIUI BUIA:

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

1o e€ rpauky.

[IpenMeTHble pe3ysbTaThl OCBOCHHUS MpPOrpaMMbl Y4yeOHOro Kypca K KOHILY
oOyueHus B 9 kiaacce:

YucJia ¥ BbIYHUCTECHUA

CpaBHMBATH U YIIOPSIIOUYNBATH PAIIMOHATIBHBIE U UPPALTMOHAIIBHBIC YHCIIA.

BeimonasaTe apudmMernueckue IEHCTBUS C PaAllMOHATBHBIMH YHCIIAMH, COUYETast
YCTHbIE W NHUCHMEHHBIE MPUEMBI, BBIMOJHITh BBIUKCICHUS C HPPALMOHAIBHBIMU
YHCIIaMHU.

Haxonuth 3HaueHUs CTENEHEW C IEIbIMU TMOKAa3aTeIsIMU U KOPHEH, BBIYMCISATH
3HAYEHUS YMCIIOBBIX BBIPAKECHUIA.

OKpyrisiTh  JEUCTBUTENBHBIC YHWCIA, BBINOJIHATh MOPUKUJKY  pe3ysbTaTa
BBIUHCIICHU, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs M HEPaBeHCTBA

Pemlare nuHENWHBIE M KBAaJpaTHBIE YPABHEHUS, YPAaBHEHUs, CBOIAILMECS K HHUM,
npocTeiiune ApoOHO-paliOHaIbHbIE YPaBHEHNUS.

Pemars cucTeMbl IBYX JTMHEHWHBIX YPABHEHUM C IBYMS NEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBISACTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3a7jaun alreOpandeckuM CIOcOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI ABYX YPABHEHUH C IBYMsI [IEPEMECHHBIMU.

[IpoBoauTH MpOCTEUIINE MCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
quclie C NPUMEHEHHEM TIpaUyecKuX NpeICTaBICHUN (yCTaHaBIMBaTb, UMEET JH
YPaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, ECIIH UMEET, TO CKOJIBKO, U TIPOYEE).

Pemartp nuHeliHbIE HEPABEHCTBA, KBaApAaTHbIE HEPABEHCTBA, N300paXkaTh pELICHHUE
HEPABEHCTB Ha YMCJIOBOU MPSMOM, 3alIUCHIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cuCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELIECHUE CUCTEMBI HEPABEHCTB HAa YHCIOBOU
IIPSIMOM, 3aIIUCBIBATh PEIICHUE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIMYHBIX 331a4.

DyHKUNHA
Pacnio3naBaTte GyHKIMM M3y4eHHbIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacroyio’KeHHe Ha KOOPIWHATHOW IJIOCKOCTH TpadukoB (yHKUMK BUmga: Y = KX,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocTu
pe

OT 3Ha4eHHUH 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.

Yucii0Bble MOCTAEA0BATEIBHOCTH U MPOTrPecCUm

Pacnio3zHaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO POTPECCUM 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 IpU HEOOXOUMOCTHU JECATUYHBIC TPpOoOU B OOBIKHOBEHHEIE,

C pallMOHAIbHBIMHU
yucinamu. CpaBHEHHUE,
YIOPSA0UYUBAHUE
palMOHAIbHBIX YHCEN.
CreneHb

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 MPHEMBI
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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PeanpHbie
3aBucuMocTH. [Ipsamas
u oOpaTHas
MPONOPLUHOHAIBHOCTH

IHoHuMAaThL CMBICH 3aITUCH OOJBIINX YUCEN C TOMOIIbIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npUMeHATh UX
B PEAJIbHBIX CUTYaIUsIX.

IIpumMeHsATH TPU3HAKK IETUMOCTH, Pa3JI0KEHUS 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 MTPOMOPLUOHANIBHBIE K 00PaTHO MPOMOPIIUOHATIEHBIE
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,
IPOIOPILIUH

AnreOpanyeckue
BBIPAKEHHUS

27

byxBennsbie
BBIPAJKCHHUS.
[TepemenHbIE.
Jonyctumele
3HAYCHHUS
IIEPEMEHHBIX.
dopmybl.

OBaageTs anredpandeckoil TEePMUHOIOTHEN U CUMBOJIUKOH,
NPUMEHATHb €€ B IPOLIECCE OCBOCHUS yUeOHOT0 MaTepHaa.
HaxomnTh 3HaueHNst OyKBEHHBIX BHIPAXKEHUH MPHU 33JJaHHBIX
3HaYEHUSIX OYKB; BBIIOJHSITH BHIYUCICHUS O (GOPMYJIaM.
BbInoJaHATH TpeoOpa3oBaHus LEIOr0 BEIPAKECHUS

B MHOTOYJIEH MPUBEJICHUEM MOJOOHBIX CIAraeMbIX,
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
YMHOXCHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KHTEIN

HA MHOTOWICH ¥ MHOTOWIEHA HA MHOTOWICH, IPUMEHATH
(dbopMyITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyuecTBAATH Pa3I0KeHNE MHOTOYWICHOB HA MHOKUTENH
MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTES,
npuMeHeHus (GOpMyJIbl pa3HOCTU KBAAPATOB, HOPMYIT
COKPAILIEHHOI'0 YMHOXEHMUS.

IIpumensTh peobdpa3oBaHNe MHOTOYJICHOB ISl pEIICHUS
pa3IMYHBIX 3374 U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB,
U3 PeabHOM MPaKTUKH.

3HAKOMUTHCS ¢ 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 COOTBETCTBUU C KOHTEKCTOM 33141 MOJy4EHHBIN
pe3yJbTar

C AByMs
MEPEMEHHBIMU
Koopnunate! u rpaduxmu. 24 Koopaunara Touku HN300pakaTh HA KOOPAWMHATHON IPSMOMN TOUKH,
OyHKIUU Ha npsiMoi. UKMCIIOBbIE | COOTBETCTBYIOLIME 3a/IaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH,
MPOMEKYTKHU. WHTEPBaJIbl; 3aMKUCHIBATh UX HA alIreOpanyecKoOM SI3bIKE.

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

YACOB I10 ITPOTPAMME

[Toctpoenue rpaduxa
JUHENHON QyHKIUY.
['padux pynkunuu
y=|x]|
[ToBTOpEeHue 1 0600LIIEHNE 6 [ToBTOpEHNE BbI0upaTh, IPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATHU qucell, BRIYUCICHUH, TpeoOpa3oBaHUil BhIpaKEHUH,
Y METOJIOB Kypca pELIeHNs] ypaBHEHMIA.
7 xnacca, 00001IeHe OcyecTBASATH CAMOKOHTPOJIb BBIIOJIHAEMBIX ICHCTBUN U
3HAHUU CaMOIIPOBEPKY pe3yJIbTaTa BEIYHCICHU, TPeoOpa30BaHUIA,
ITOCTPOECHUM.
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
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8 KVIACC

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

HanmenoBanue pasaena  |KoaumuecTso OcHOBHOE OCHOBHBIE BUJIbI JEATEIIBHOCTH 00YYarOIINXCS
(TempbI) Kypca 4acoB CoJIepKaHue
Uucna v BBIYMCIIECHNS. 15 KBagpaTHbIil KOPEHb DopMyJIHPOBATH ONpeaeseHre KBapaTHOTO KOPHs

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

CpaBHUBATH U YNOPSAA0YHUBATH PALIMOHAIILHBIC U
VMppalMrOHaIbHbIC YUCIA, 3alIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEM.

HMceaenoBarhb ypaBHEHHUE xX° = g, HAXOAUTh TOYHBIE U
npuOIMKEHHBIE KOPHU TIpH @ > 0.

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

Jloka3pIBaTh CBOIiCcTBA apu(pMETUUCCKUX KBAAPATHBIX
KOPHEH; MPUMEHATh UX JIJIs1 TpeoOpa30BaHUsl BEIPAKCHUI.
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.
MOKa3aTeaeM 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

AnreOpanyeckas
npo6b. JlomycTumele
3HAYCHUS
MIEPEMEHHBIX,
BXO/ISTITIX

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

Cnoxenue,
BBIYHTAHHE,

YMHOKCHHC U ICJTICHUC

anreOpanyecKux
JpoOeii.
[IpeobpazoBanue
BBIPAKCHUU,
coJiepKaIImx
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.
KBagpaTHbie ypaBHEHUS

15

KBanparHoe
ypaBHeHue. HenoiHoe
KBaJpaTHOE
ypaBHeHuE. DopMmyIia
KOpPHEH KBaJpaTHOIO
ypaBHeHUs. Teopema
Buera.

Pemenue ypaBHeHuN,
CBOJSILIIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palMOHAJIbHbBIC
ypaBHEHUS.

Pemienue TeKkCTOBBIX
3a7a4 C TOMOILBIO

Pacno3HaBaTh KBaJpaTHbIE YpaBHEHUS.

3anucbIiBaTh (POPMYJLY KOPHEU KBAIPATHOTO YPABHEHUS;
peliaTh KBaJipaTHble YPAaBHEHUS — TOJIHBIC U HEIMOJIHBIE.
IIpoBoauTs mMpocreiinue MccaeI0BaHUA KBAJIPATHBIX
YpaBHECHUM.

Pematb ypaBHeHHs, CBOASIIMECS K KBAIPATHBIM,

C TIOMOIIIBIO IMPEeOOPa30BaAHUI U 3aMEHOM TIEPEMEHHOM.
Ha6aroaath 1 aHAJIU3UPOBATH CBSI3b MEXAY KOPHSIMU U
Kod(puImeHTaMu KBaIpaTHOTO ypaBHEHUS.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO -
TeOpeMY, IPUMEHSITh 3TH TEOPEMBI JIJIsl PEIICHUS

3a1ad4.

Pemathb TeKCTOBBIE 321a4M AIreOpanyecKuM CriocoooMm:
MEePEXOUTH OT CJIOBECHOU (POPMYIIMPOBKH YCIOBHS 3a]a4H
K alireOpanvecKor MOIeNIH IMMyTEM COCTaBJICHUS! YPaBHEHUS,

KBaJpaTHBIX pelaTh COCTaBIEHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUU pe3yibTar.
3HAKOMUTBCS ¢ MCTOPHMEN Pa3BUTHS aNTreOphl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneliHoe ypaBHEeHNE Pacno3zHaBaTh TMHENHHbBIC YPABHEHUS C IBYMsI
Cucremsl ypaBHEHU C ABYyMs 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.

25




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 YPaBHEHUH

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 nuHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
M300pakaTh perieHre HePaBeHCTBA Ha YHCIOBOM MPSIMOM.
Pemath cucTeMbl THHEHHBIX HEPABEHCTB, M300pakaTh
pelIeHne CUCTEMBbI 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.
CniocoO5bI 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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dynximid,

MCXKY BCIIMYNHAMU.

OTpaXkaroLux OnucbIBaTh XapakTep U3MEHEHHNs OJJTHON BEJIUYUHBI
peasbHbIE POLIECCHI. B 3aBUCHMOCTH OT U3MEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath BuIbI n3ydaembix GyHkiuid. [loka3biBaTh
ONMCHIBAIOLINE CXeMATHYeCKH I0JI0KEHUE HA KOOPIUMHATHOM 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

HanmenoBanue paznena  |[KommuecTBo OcHoBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYarOIIUXCs
(Temnl) Kypca 4acoB cojiepKaHue
Uucna u BBIYUCIIEHUS. 9 Panuonanbhubie uncia, | Pa3BuBaTh mpeacTaBJieHHMs O YMCIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YKCTIA UppaloOHaIbHbIC HaTypaJIbHBIX YUCEJI JJO MHOKECTBA ICCTBUTEIBHBIX YUCEI.
YKCJIa, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OEeCKOHEYHbIE JEUCTBUTEIHLHOTO YUCTIA KaK OECKOHEUHOU JIECITUYHOU
JECATUIHBIC APOOH. IpoOu, NPUMEHSITh JIECITUYHbBIE TPUOTMKCHUS
MHo0k€ecTBO pPalMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JIEUCTBUTEIIbHBIX HN3o00paxkaTh ACHCTBUTEIIbHBIC YKCIIAa TOUKAMU
YHUCE,; KOOPJIWHATHOM MPSIMOM.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YHUBATH
YyHuclia Kak JNEUCTBUTEIBHBIC YUCIIA.
OeCKOHEUHbIE BbInoHATH, cOYeTast YCTHBIE U IUCbMEHHBIE TPUEMBI,
JECATUYHBIC TPOOH. apudpMeTnyecKue JeMCTBUSA C PALIMOHAIBHBIMU YHUCIIAMU;
B3auMHO 0IHO3HAUYHOE | HAXOAMThH 3HAUYCHUA CTEICHEH C LEJIBIMU MOKA3aTEIISIMU U
COOTBETCTBHE MEKY KOPHEH; BBIYMCJIATH 3HAUCHUS YACIOBBIX BBIPAKEHUM.
MHOKECTBOM [MosyyuTs npeacraBjieHue 0 3HAYUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTEIBHBIX YACEI B IPAKTUYECKOU AEATEIbHOCTH
YUCEJI U MHOKECTBOM YEJIOBEKA.
TOYEK KOOPJAUHATHOMU AHAJIM3MPOBATH U JAeJIAaTh BHIBOABI O TOUHOCTH
PSAMOM. NPUOIMKEHUS ACHCTBUTEIHHOTO YKCIIa TPU PEIICHUH
CpaBHeHue 3azaad4.
JICHCTBUTENBHBIX unce)l, | OKPYIJIsSTh JSHCTBUTEIIbHBIC YUCIIA, BHINOJHATH
apupMeTHIECKUE NMPUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYCHU I
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JIeUCTBUSA

C IeHCTBUTEIbHBIMU
YHCJIAMH.
[Tpubamxénnoe
3HAUCHUE BEJIMYUHBI,
TOYHOCTbH
MPUOJIMIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u orieHka
pe3yIbTaTOB
BBIYMCIICHUM

YHUCJIOBBIX BBIPAKEHUH.
3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHSI MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
MIEPEMEHHOU

14

JInHeliHoe ypaBHEHHE.
Pemenune ypaBHeHun,
CBOJSLLIUXCS

K JIMHEWHBIM.
KBanparnoe
ypaBHEeHUE. Pemienne
YpaBHEHUH,
CBOJSLLIUXCS

K KBaJPaTHBIM.
bukBagpathbie
YpaBHEHHS.

IIpumeps! pemenus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIIEHEUN

OcBauBaTth, 3alIOMMHATH M IPUMEHATH I'PapuuecKue
METO/AbI IPU PELICHUH YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBars 1eibie U IpOOHBIE YPaBHEHUS.

Pemarh 1MHelHbIC M KBAJAPATHBIC YPABHEHUH,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTeHIIHe 1poOHO-
palrOHAIbHBIE YPABHEHHUS.

IIpeanaratb BO3MOXXHBIC CIIOCOOBI PEIICHUS TEKCTOBBIX
3a7a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 33a/1a4n
pPa3HBIMHU CITIOCOOAMHM.

3HAKOMHUTBHCH ¢ HCTOPHEH PAa3BUTH MATEMATUKHU
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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 JUIs PellIeHUs] U MCCJIeI0BAHUS YPAaBHEHMI
U CUCTEM.

AHAJIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanvyeckuM crocoOoM: mepexoanuTh OT CIOBECHOU
(GhOpMYJIMPOBKY YCIIOBHS 3aJ]a4H K alnreOpanyeckor MoIean
IIyTEM COCTABJICHHS CUCTEMBI YPAaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPNPETHPOBATH
pe3yabTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKA

32




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 Pemarsb IMHEliHBIE 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 N300paxkaTh peliecHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YHCJIOBOU IPSAMOM, 3AIUCHIBATH PEIICHUE C IOMOLIBIO
KBagpaTtHbie CHUMBOJIOB.
HEPaBEHCTBA U UX Pematsb 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 pyHKUM:
y =kx,
y=hkx + 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 3aBUCUMOCTEH
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

[TonsaTue ynciIoBOM
IIOCJICIOBATCIBHOCTH.
3amanue
MOCJIEA0BATEIBHOCTH
PEKYPPEHTHOU
bopmyoii u

dhopmyIioi n-ro ujeHa.

Apudmernueckas u
reOMETpUYECKas
MPOTPECCHUMU.
PopMyIIbl 71-T'0 YJICHA
apuPpMETHIECKOMN U
r€OMETPUUECKON

OcBauBaTh U NPUMEHATH WHJEKCHBIC 0003HAYCHNUS,
CTPOUTH peueBble BHICKA3BIBAHHUS C HCIIOIH30BAaHHEM
TEPMUHOJIOTHH, CBSI3aHHOMW C TIOHSITHEM
[OCJIEI0BATEIbHOCTH.

AHanu3upoBaTh PopMyIy 1-TO YIeHA
MOCJIEI0BATEIBLHOCTHU UITH PEKYPPEHTHYIO (hOpMYITy

U BBIYHCJISATD WICHBI MOCIE0BATEIBHOCTEHN, 3aJaHHBIX
TUMU (HOPMYyJIaMHU.

YcTranaBaMBaTh 3aKOHOMEPHOCTB B TIOCTPOCHUU
MI0CJIEI0BATEIBHOCTH, €CJIM BBIIHCAHBI [IEPBbIE HECKOJIBKO
€€ YICHOB.

Pacno3naBath apuMeTHUECKYIO U TEOMETPUUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3aaHusl.
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MPOrPECCUM, CYMMBI
MIEPBbIX 71 YJICHOB.
N300paxkeHue 4ieHoB
apuMEeTHIECKON U
reOMETPUYECKON
MPOrPECCUM TOUKAMU
Ha KOOPJMHATHOMN
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, WIUTKOCTPUPYIOINE N3MEHEHUE

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

Pemars 3aga4um, CBSA3aHHBIE C YUCIOBBIMU
IIOCJIEA0BATENBHOCTSMH, B TOM YHCJIE 3a7a4H U3 PEATTbHON
KU3HU C UCTIOJIb30BaHUEM LU(POBBIX 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).

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA

[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,
MIPOCTOE ¥ COCTABHOE YHCIIA, IETUMOCTh HATYPAITbHBIX
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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, JO0Ka3aTeIbHYI 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, IPOBOJAUTH 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
IJIOINIA/Ib 3€MEIBHOTIO Y4YacTKa, PacCUUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOTO
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 JKM3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUUCIICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYE€HHOTO pe3ybTaTa.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TE€OMETPUU C JIPYTUMHU  y4EOHBIMU
peaMEeTaMi, MOTUBHPOBATH HCIIOIH30BaTh OMPENEIICHUS T€OMETPUUYECKUX (UTyp U
MOHATUM, JEMOHCTPUPOBATh MPUMEHECHHUE MOJTYUYCHHBIX YMEHHUI B (DU3HUKE M 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
TpPEeyrojbHHKa, Mapaienorpamma, pomOa u Tpaneuuu. OTHOLICHHE 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.

TeopemMa 0 MpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BENEHHH 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 BEKTOPAaM.
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
pacmojoxkeHue, H300pakaTh TeOMEeTpUYecKne (UTYphl, BBIMIOJIHATH UYEPTEKHU
I10 YCJIOBHIO 33/1aud. M3MepsTh JMHEWHbIE W YIJIOBbIE BEJIMYMHBL. PemaTte 3agayum Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOy10 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIUYHUH IMPEAMETOB B pealibHON
KU3HU, pa3MepoB TMPHUPOAHBIX OOBEKTOB. PazmnuaTe pasMepsl 3THX OOBEKTOB
10 TOPAJIKY BEJINYMHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a]aYaM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKHU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUH 33/1ad.

[IpoBOOUTH JOTHYECKHE PACCYKACHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

ITonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOWCTBOM MEJHMAaHbl, MPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTIO TPEYrOJIbHUKA,
B PEUIEHUN I'€OMETPUYECKHUX 3aa4.

OmnpenensaTh mapaieIbHOCTh MPSIMBIX C MOMOUIBIO YTJIOB, KOTOpbIE 00Opa3yer
¢ HuMH cekymas. Omnpenenars NapajuleIbHOCTh MNPAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOU MPSIMOM JI0 TOUEK JAPYroM MPSMOM.

Pemate 3amaun Ha KieT4aTol Oymare.

[IpoBOUTH BHIYUCIICHHS W HAXOJUTHh YUCIIOBBbICE M OYKBEHHBIC 3HAYCHUS YTIIOB

B T€OMETPUYECKHUX 3a/1a4aX C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTIOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU MEPECEUCHUH JBYX
MapajuleNIbHBIX MPSMBIX CEKyLIEH. PemaTe npakTuyeckue 3aa4i Ha HAX0XKJIEHUE YTJIO0B.

Bianerp TNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENesaTh
OUCCEKTpHCY yTria U CePEeIUHHbBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPUUYECKUE MECTa
TOYEK.

@opMyIUpOBaTh OINPEACICHUS OKPYXHOCTM M Kpyra, XOpIAbl W JHaMETpa
OKPYKHOCTH, IOJIb30BaThC MX CBOMCTBAMHU. YMETh IPUMEHSITH 3TH CBOMCTBA IIPU
pELIECHNH 3a1ay.

Brnaaers noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. [lonb3oBarbest (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJIbHHUKA
IIEPECEKAIOTCS B OJJTHOM TOYKE, U O TOM, YTO CEPEANHHBIE NIEPIIEHIUKYJISIPBI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Brnagets noHATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOKO
NEPIECHINKYJIIPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonmp30BaThCA NPOCTEMIIMUMHU TE€OMETPUUYECKMMU HEPABEHCTBAMU, MOHUMATh HX
NPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHUS C IOMOLIBIO LUPKYJIS M
JIMHENKH.

[IpeameTHBIE peE3yJbTATHI OCBOCHHS IMPOTPAMMBI Y4e€OHOTO Kypca K KOHITY
oOyueHus B 8 kJ1acce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, MI0JIb30BAThCS
UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IprMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEIUaH 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 KacaTeIbHOU 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, HAXOAUTH C WX MOMOIIBIO
pa3iaMyYHBbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHHE MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). Haxoauth (C NOMOIIbIO KaNbKyJsATOpA) JUIMHBI W YTJIBI IS
HETaOIUYHBIX 3HAYCHUH.

[Tonb3oBaTbea (opMynamMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM Ui HAXOXJACHHS COOTHOLIECHUM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMUYMHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHMHYCOB I HAXOXACHUSA Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYTOJIbHUKOBY), MPUMEHITh UX MPHU PEIICHUU
reOMEeTPUYECKUX 3a/1ad.

Bnaners monstusMu npeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX Quryp. [lonb3oBarbest cBocTBaMU MOAOOUS MPOU3BOJBHBIX (PUTYp, YMETDH
BBIYUCIATH JJIUHBI U HAXOAUTH YIIIbl Y HOJOOHBIX Guryp. [IpumeHsTs cBoiicTBa mogoous
B TMpaKkTUYECKUX 3ajayax. YMEThb NPHUBOJUTH MPUMEPbl MOJOOHBIX (Uryps
OKpY’KalolIeM 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.

[Tonb30BaThCsd 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 JIBHIKEHUS TIJIOCKOCTH
B IIPOCTEUILUX CITy4asX.

[IpuMeHATh MoTy4YeHHbIE 3HAaHUSI HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOEIIN
JUIS  3a7ad  peajbHOM JKM3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TMpUMEHEHHWEeM TOoJA00US U TPUTOHOMETPUYECKHX GYHKIUN (MOIB3YSCh, TJIC
HEO00X0MMO, KaJbKYJISITOPOM).

43



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

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 NPOCTEUIIINE TOCTPOECHUS 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 BETMYNHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl peaibHbIX 00bEKTOB,
NMPOBOAUTH TPyOyIO OIIEHKY UX Pa3MEPOB.

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

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

IIpoBoauTH KIacCcU(PUKALMIO YTIIOB, BLIYUCIATH
JIMHEWHBIC U YTJIOBbIC BEJIMUUHBI, IPOBOAUTH
HE0OXOMMbIE JOKa3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBCS ¢ 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'OJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJMaHbl TPEYTOJIbHUKA; CEPEANHHOTO IEPIIEHAMKYIIpa
OTpE3Ka; epuMeTpa TPEyroabHUKA.

@opmMyIHpPOBATh CBOKCTBA U MPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJIbHHKA.

CTpouTh 4epTeKu, pemaTh 3a1a4M C IOMOIIbIO
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 BeruncasTb CyMMy yIUIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH ). HaxoauTh ynciioBbie U OyKBEHHbIEC 3HAYEHUS YTIIOB
[Ipu3nak B TEOMETPUYECKHUX 33]1a4aX C UCIIOJIb30BAHUEM TEOPEM
I1apajuIeIbHOCTH 0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX YEpE3 3HAKOMHUTBCS C MCTOPHEN Pa3BUTHSI TEOMETPUH
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>KHOCTb, 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 MPONOPLUOHATIBHBIX
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 IIOMAAH BBITYKIOIO
YEeTBIPEXYTOJIbHUKA YePE3 AUATOHAIU U YIOJl MEX1y HUMH.
HaxomnTse momaay guryp, n300paxEHHbIX Ha KIETYaTON
OyMmare, HCIOJIB30BATh pa30OueHue pUrypsl Ha 4acTu U
JOCTpauBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomamy mo100HBIX
uryp.

3agaun

C IPAKTUICCKUM
COJIEpKAHUEM.
Pemenue 3anau

C TIOMOIIILI0 METOIa
BCIIOMOTaTEIIbHON
TUIOTIATA

Pa30upaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIbHON
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

Joxka3biBaTh Teopemy [Iudaropa, ucnoabp3oBaTh e¢

B MIPAKTUYECKHUX BBIYUCIICHUSX.

®opMyJIMPOBAThH ONPEIEICHNUS] TPUTOHOMETPUYECKUX
(yHKIMIA OCTPOTO 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
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOIIEHHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIIUSAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOyYeHHbIE 3HAHUS U YMEHUS IPU PEIICHUU
IIPAaKTUYECKUX 3a]a4.

3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPHUU
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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 yroJ, 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 OITMCAHHBIE 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, 0000IIIEeHHE
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 DopMYyJUPOBATH 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 KACAaTENbHBIX C HCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.

Pemars reomeTprueckue 3a1a4u U 3a1a41 U3 pEATbHOM
’KU3HU C UCIOJIb30BAHUEM MOIOOHBIX 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, IMPaKTHUICCKHUX

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 HaX0KIECHUE TOUYEK NIEPECECUEHUS
IPSAMBIX M OKPY’KHOCTEW C MOMOILBIO METOAA KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TIPSIMOIA
IIPU PELIEHUU 3a/1a4, ISl ONPENEIICHUS PACTIOJIOKEHUS
MPAMOM.

IIpMeHATH KOOPAUHATHI IIPU PELICHUN T€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4, U1l TOCTPOCHUS] MaTEMATUYECKUX
MOJIEJIEN pealbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUI

1 poBBIMU pecypcamu.

3HAKOMUTBCS C MICTOPHEN Pa3BUTHS 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 CHCTEMaTU3aIus
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,
KacarelibHas; paBeHCTBO U nojodue duryp,
TPEYTOJIbHUKOB; MAPaJUIEIbHOCTh U MIEPIIEHINKYJISIPHOCTh
MPSAMBIX, YTOJI MEXIY MPAMBIMUA, CHMMETPHSI OTHOCUTEIIHHO
TOYKHU U TIPAMOM; JJIMHA, pACCTOSIHUAE, BEJIMYMHA yTJIa,
TUIOIIA/Ab, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TLIOIIATN
MHOTOYTOJIbHUKOB, JNTMHBI OKPY>KHOCTH U TUIOIIAAN KPyTa,
00bEMa NpsIMOYTOJILHOTO NapajlieenuIea.
OnepupoBaTh NOHATUAMMU: NIPSIMOYTOJIbBHASI CUCTEMA
KOOpJIMHAT, BEKTOP; UCIOJb30BATh 3TH MTOHITUS JIJIA
MPEJICTABICHUS JAHHBIX U PEIICHUS 33/1a4, B TOM YHCJIE

U3 IPyTUX YU4EOHBIX MPEIMETOB.

Pemiates 3aga4u Ha TOBTOPEHUE OCHOBHBIX MOHSTHM,
WJUTIOCTPALIAIO CBS3EM MEXKy pa3MUHbIMU YacTAMH Kypca.
Bou10upaTs MeToj 1715 peLIeHUs 3a0a4u.

Pemiathb 3aga4u 13 NOBCEIHEBHON KU3HU
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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 M CTATUCTHKA MPUOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUICCKUX MPUTTOKECHHM, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOAUMOM KaXKI0MY YeloBeKy. Bo3pacraeT uucino npodeccuit, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcst Xopolias 6a30Bas OJAr0OTOBKA B 00J1aCTH BEPOSATHOCTH
Y CTATUCTHUKHU, TaKasi MOJITOTOBKA BaKHA JIJISl TPOI0JDKEHUS 00pa30BaHUs WIS yCIICTITHON
po(ecCHOHAIEHON Kapbephl.

Kaxx1p1i1 4esioBeK MOCTOSIHHO TPUHUMAET PEIIeHHs] HA OCHOBE UMEIOLIUXCS Y HETO
JMAHHBIX. A st 000CHOBAaHHOTO TPWHATUS PEIICHHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMM HEOOXOJUMO B TOM UHCIE XOpOIIo Cc(HOpMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBILIJIEHUE.

NMeHHO 03TOMYy OCTpPO BCTaia HEOOXOAUMOCTH C(HOPMHUPOBATH y OO0YUAIOIIUXCS
(YHKIIMOHATBLHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KaueCTBE HEOTHEMJIEMOM
COCTABJISIIOIIEH YMEHHE BOCIPUHUMATH M KPUTHUYECKH aHAIM3UPOBATh MH(MOPMAIIHIO,
MPEJICTABIICHHYIO B Pa3IMUHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peanbHbIX TMPOLECCOB U 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE
pacyETHI.

3HAKOMCTBO B y4e€OHOM KypC€ C OCHOBHBIMHU MpUHIMIAMU cOOpa, aHaIM3a U
MPEACTABICHNUS] JIAHHBIX W3 pPa3IUYHBIX cdep KU3HM 00IecTBa U TOoCydapcTBa
npuoOmaer oOydalmmxcd K OOIIECTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pa3BUBAET HABBIKM OpraHu3aluv Tmepedbopa U Mmojcuéra yucia
BAPUAHTOB, B TOM YMCJIE€ B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBAMHU TEOpHUHU
rpadoB co3MaéT MareMaTudyeckuit GyHaaMeHT il (OPMUPOBAHUS KOMIIETEHIIMIB
obnmactu uHPOpMATUKU W HUGPOBBIX TexHOJNOTHHA. [Ipy W3yyeHUM CTAaTUCTUKU U
BEPOSITHOCTH OOOTalllaloTCsl MPEICTaBICHUS OOYyYAIOMIMXCS O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro HccienoBaHus, GOPMUPYETCS MOHUMAHUE POJIU CTATUCTUKHU Kak
MCTOYHHMKA COIMAIbHO 3HAYUMOM WHGOpPMAIIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B coOTBeTCTBMU C JIaHHBIMHU TEISIMU B CTPYKTYpe NMPOrpaMmbl yuyeOHOTO Kypca
«BeposaTHOCTh U CTAaTUCTUKA» OCHOBHOTO 00111eT0 00pa30BaHus BbIJICICHBI CIEIYIOIIHE
coJiepKarelibHO-MeToanueckue auHuu: «llpencraBieHne AaHHBIX M ONUCATENbHAs
CTaTUCTHUKa», «BeposiTHOCTE», «JIEeMEHThl KOMOWHATOPUKW», «BBejeHue B TEOPUIO
rpadoBy.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX W OMUCATENbHAS CTATUCTUKA)
CIIY’KUT OCHOBOM JIJIsi (POPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHGOpPMAIIME: OT YTEHUS U
UHTEpHpeTau WHOOpMAIMU, TNPEACTaBICHHON B TalnuIaXx, Ha auarpamMmax u
rpadukax, 10 cOopa, IpPeACTABICHUs 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. boJibilioe 3HaUeHHE UMEIOT NTPAKTUYECKUE 3a]aHNs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMHM BEPOSITHOCTHBIMU MOJICIISIMU.

[TonsiTHe BEpPOATHOCTH BBOJUTCS KaK Mepa MpaBomno00us CIIy4aitHOTO COOBITHS.
[Ipu n3ydeHur yueOHOTro Kypca 00ydaroniuecs 3HaKOMATCS ¢ MPOCTEUIIUMU 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 coObITHEe. BeposTHOCTH 1 yacToTa.
Posb MaJioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepimna, pedbpo. Crenenp BepuiuHbl. Yucno pédep u cymmapHasi CTENEHb
BepiuH. [Ipencrasnenue o cBszHoctH 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, PACIPEAEIIUTENBHOE, BKIKOYeHns. Vcnonb3oBanne
rpapuueckoro MpeACTaBICHUS MHOXECTB JUIsl ONUCAHMS pPEAJbHBIX IPOLECCOB U
SIBJICHUM, ITPU PEILICHUHU 3a1a4.

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

OneMeHTapHbIe COOBITUS ciydyaiiHoro omnbiTa. CiyyaiiHble coObITHS. BeposTHOCTH
coObITui. OMBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CiydalHbI
BbIOOp. CBs3b MEXIYy MAJOBEPOSTHBIMU U NPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B IIpUpPO/IEe, OOIIECTBE U HAayKe.

JepeBo. CBoNCTBa J1€pEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPIMHBI, CBSI3b MEXAY YHMCIOM BEepUIMH M yucioM pédep. [IpaBuno ymHOXKEHHS.
Pemenue 3ana4 ¢ nomolsko rpagos.

[IpotuBonosnoxueie coObITus. Huarpamma Ditnepa. O0beTuHEHNE U TIepecedeHHe
coOpiTuii. HecoBMecTHbie coObiTHs. DOpMysa CIOXKEHHUS BEpOSTHOCTEH. Y CiIOBHas
BepOsATHOCTh. [IpaBuno ymHoxkeHus. HeszaBucumbie coObiTHs. IlpeacraBienue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHWe 3ajad Ha HaXO0XKACHUE BEPOSATHOCTEN
C IOMOIIBIO JIEpEBA CIIYUYAMHOTO SKCIIEPUMEHTA, AUarpaMMm Juiiepa.

9 KJIACC

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

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

['eomeTpudeckass BeposTHOCTh. ChydailHbIi BBIOOp TOYKH U3 (PUTYpHI HA
ILUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanue. Ycenex u Heyaada. Cepus ucnbITaHui 10 nepBoro ycmnexa. Cepus
ucnbiTanuii bepuymu. BeposatHocT coObITHH B cepru UCTIBITAaHUN bepHy .

CiyvaiiHasg BeJIMYMHA UM PACHpelesICHue 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 YMCIIOBBIE IaHHbIE, IPEICTaBICHHBIE
B TaOnuIlax, Ha [UarpaMMmax, rpadukax.

Hcnonb30BaTh A1 ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH: CPEIHEE
apudmernueckoe, MeuaHa, HanOOJbIlIee U HAMMEHbIIIEe 3HAUCHUS, Pa3MaXx.

HmeTs npescTaBieHue O Ciy4yailHOM U3MEHUYMBOCTH Ha IPUMEPAX LIEH, PUBNUECKUX
BEJIUYMH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEACTABICHUE 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, rpaduKoB.

OnuchIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTeNIe: CpeTHUX 3HAUCHU N
U Mep paccenBaHus (pa3max, IUCIIEPCHs U CTaHJAPTHOE OTKIIOHCHUE).

HaxoauTe 4acTOTHI YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHUM, B TOM YHCJE IT0
pe3yJibTaTaM U3MEepeHul 1 HaOII0ACHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITAX, 3HAs BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
COOBITUSIMH.

Ucnonb3oBath rpaduueckde MOJEIU: JEPEBO CIYUYalHOTO HKCIEPUMEHTA,
JarpaMMbl Ditiepa, YuCcaoBas Mpsmas.

OnepupoBath NOHITUAMU: MHOKECTBO, IOJIMHOXECTBO, BHITIOJIHATh OINEpAIlMy Hal
MHOXXECTBaMU: OOBEAUHEHUE, IEPECCUCHHE, JIOMOJTHEHUE, MEePEUUCATh SJIEMEHTHI
MHOJKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Ucnonb3oBath rpadguyeckoe npeacTaBIeHUe MHOKECTB U CBS3e MEX]ly HUMU JJIst
OTIMCaHUsI TIPOIIECCOB U SBJICHUM, B TOM YHCJIC TIPU PEIICHUH 3a/1a4 U3 JPYTUX YIEOHBIX
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.
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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 X0JI€
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), LIETb 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, TEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKHUE 1eTH, (yHKIIMOHATBHBIC
COOTBETCTBHS) 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

OnucarenbHas CTaTUCTHUKA.
Cny4aiiHasi ”3MEHYUBOCTb.

Cpennue yucioBoro Habopa.

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

3HaHHM.

PemiaTh 3agaum Ha IpeACTAaBICHNUE 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:

o0beIMHEHNE, 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,
cily4aiiHOe 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 UHCJTIE

C IMIOMOIIBIO 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
coObITiii. HecoBmecTHbIC
coObiTus. Popmyna
CJIOKEHUS BEPOSITHOCTEN.
IIpaBuiIO0 yMHOXEHHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSITHOCTh. He3aBucumblie

OcBauBaTh NOHATHSI: B3AMHO TTPOTHUBOTMOJIOKHBIC
COOBITHSI, OTIEpAlK HAJI COOBITUSMH, 0OBhCTUHEHNEC U
nepeceueHue coObITUH, Auarpamma ditiepa (ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHSI.
H3y4yaTh TeopeMbl O BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOKEHHUSI BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 33/1a4U

Ha OTPEICIICHHE BEPOSTHOCTEH 00bCTUHECHUS 1
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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.
Pemiarpb 3aga4u Ha HAXOXKAECHUE BEPOATHOCTEN
oObeMHEHUS U MIepeceueHust COOBITUH, B TOM YHCIIe
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpadhUUECKIX
MPEACTaBJIEHUI 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 CTaTUCTHKA.

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 (COKpaiéHHOe YMHOKEHHE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a91

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

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTD. CIydailHbIN
BBIOOP TOYKHU U3 HUTYPHI
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 bepHysm.

Pemars 3ag1a4u Ha HAX0KICHUE BEPOSATHOCTEU
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO YCIIEeXa,
B TOM YHCJIE C TPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKOU IIPOTPECCUMU.

Pemars 3aga4u Ha HAXOKIECHUE BEPOSATHOCTEU
AJIEMEHTAPHBIX COOBITUM B CEpUU WCTIBITAHUI
bepHymm, Ha HAX0XKAECHUE BEPOATHOCTU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnyiu.

N3yuyars B X0/11€ 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
4eJI0BEKa, YACIECHHOCTh HACEIICHHUS], IPYTUe
MU3MCEHYMBBIC BEJIMYMHBI, PACCMATPUBABLINECS

B Kypce€ CTaTUCTUKH ), MOJIEIbHBIX CITy4alHBIX
BEJINYHH, CBA3aHHBIX CO CIyYaHBIMHU 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 PACIIPEACIICHUH, B TOM
YUCJIE PACTIPEACICHUS CIIy4aliHON BEIUYUHBI «YUCIIO
YCIIEXOB» B CEpUHU UCTIBITAHUMN bepHysum.

75




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

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 PemaTe 321241 Ha IIPEICTABICHUE U ONIMCAHNE
COOBITHSA. DIEMEHTHI JAHHBIX.
koMOuHaTopuku. Ciydaiinele | PemaTh 3aga4m Ha HaX0XKICHUE BEPOSATHOCTEH
BEJINYMHBI U PACTIPENEIICHUS COOBITHIA, B TOM YHCJIE B OIIBITaxX C
PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU,
BEPOATHOCTEH 00BEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUSMH CIIy4aMHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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