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I[TOACHUTEJIbHAS 3AITNCKA

[Ipumepnass pabouast mporpaMma IO MaTeMaTHKE s OOYy4aromuxcs C
3a/iepKKON ncuxuyeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsl TOJArOTOBJIEHa Ha OcCHOBe DenepanbHOTO TOCYAapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAApTa OCHOBHOro  oOmero oOpazoBanus  (IIpukas
Munnpocsenienusi Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuninu Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OO0O), IIpumepHO# aganTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMbl  OCHOBHOTO 00mIero o00Opa3oBaHUs OOydYaromuxcsi ¢ 3aJepiKKOU
MICUXUYECKOTO pa3BuTHs (ogoo6perHoi pemenneM ®YMO mo obmeMy 00pa3oBaHUIO
(mpotoxoi ot 18 mapra 2022 1. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [Tpumepnoit
paboueii mporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus Mo MpeaMery «MaTemaTHKay,
[IpumepHOl TporpaMMbl BOCIHTAaHUSA, C YYE€TOM pacHpeAesiCHHBIX IO Kiaccam
MPOBEPSEMBIX TPEeOOBaHMI K pe3ysibTaTaM OCBOEHHUS AJANTHPOBAHHON OCHOBHOMU
o0pa3oBaTeNbpHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHHs OOyJaronuxcs C
3a/IepKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamme ydTeHbl HJEU U
noJyioxkeHus: KoHuenuuu pa3BUTHs MaTeMaTH4YecKoro oOpaszoBanusi B Poccuiickoi
denepanuu.

OO0mas xapakrepucTuka ydeOHoro npeamera «MaremaTuka»

VYuebnpii mpeamer «MaremaTukay BXOIUT B TPEIAMETHYIO 00JacTh
«Marematnka u wuH(popMatuka». OH CIOCOOCTBYET PA3BUTHIO BBIYUCIUTEIBHON
KYJIbTYPbl M JIOTUYECKOTO MBINIICHUS, (OPMHPOBAHUIO YMEHHUS IOJIH30BATHCS
ANTOpUTMaMH, a TaKXKe MPHOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON >ku3HU oOyuatomuxcs ¢ 3[IP. VYdeOHbrii mnpeamer pasBuBaer
MBIIICHWE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIIMOHAIbHYIO TPaMOTHOCTb,
yMEHUSI  BOCOPUHMUMAaTh M  KPUTHYECKH  aHAIM3UPOBATh  UH(OOpMAIUIO,
IPEICTAaBICHHYIO B Pa3UYHBIX (hopMax.

OOyueHue mMaTeMaTuke JaET BO3MOXKHOCTh pa3BuBaTh y oOydaronuxcs ¢ 3[1P
TOYHYIO, PAlMOHAIbHYIO U HH()OPMATUBHYIO pedb, YMEHHUE OTOMpaTh HamboJiee
NOJXO/SIINE SI3bIKOBBIE, CUMBOJIMYECKUE, TpauuecKkue CpeAcTBa JUIsl BBIPAKEHUS
CYKJIEHUH U HATJISIIHOTO UX MPEICTABIICHHUS.

Heob6xoaumMbpiM KOMITOHEHTOM OOIIEH KyIbTYpPhl B COBPEMEHHOM TOJIKOBAHHH
ABJISIETCS  OOIee 3HAKOMCTBO C METOJAMH  TO3HAHUS  JCHUCTBUTEIHHOCTH,
MPEJICTABICHUE O IPEAMETE U METOJIaAX MATEMATUKH, UX OTJIIMYUH OT METOJIOB APYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHECHUS MaTEMAaTHUKH
JUISL pelIeHUs] HaYYHBIX W TNPUKIAJHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTUYECKOe
oOpa3zoBaHKe BHOCUT CBOM BKJIa/ B (popMupoBaHue 0011el KyIbTyphl YeI0BEKa.

N3yyeHne MareMaTWKu TakKe CIOCOOCTBYET 3CTETUUYECKOMY BOCHUTAHUIO
YEJIOBEKA, MOHUMAHHUIO KpPACOThl M HM3AIIECTBA MATEMAaTUYECKUX PACCYKICHUM,
BOCIPUSITHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEU CUMMETPHH.



ITporpaMmMa oTpakaeT coaepkaHue oO0ydeHus npeamery «MartemaTtuka» c
y4eTOM 0COOBIX 00pazoBaTeNbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[IP. OBnanenue
yueOHBIM MpeaMeToM «MaTemaThkay MpeiCTaBIseT OMPENeICHHYIO CI0XKHOCTD IS
yaamuxcsa ¢ 3[IP. V oOyuaromuxcs ¢ 3[1P nHanbosiee BbIpaX€HBI OTCTABaHHS B
Pa3BUTUU CIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, MOSTOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KAaTErOPUM UM TPYLHOAOCTYIIHBI. B TOKE€ BpeMs IpU CHEUUAIBHOM
oOydeHuu OOydYaromyecss MOTYT BBIIOJHATH 3aJaHus 1o anroputMmy. OHH
BOCIIPUMMYMBBI K ITOMOIIY, MOTYT BBIIIOJHUTH IIEPEHOC HA AHAJOTMYHOE 3aJJaHHE
YCBOGHHOTO crocoba pemeHusi. CHUKEHHE Pa3BUTHS MBICTUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHME JIOTMYECKUX JEHWCTBUM NPHUBOIAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEPILIAEMBIX YYEOHBIX NEHCTBUI. Y 00ydarolUXcsl 3aTpyAHEHBI
CUYECTHBIC BBIYMCIICHUS, IPOU3BOJMMBIE B yYME. B IHMCBMEHHBIX BBIYMCICHUSAX OHU
MOTYT TIpPOITyCKaThb OAMH U3 NPOMEXKYTOUHBIX wIaros. Ilpu pabore ¢ 4yucioOBBIMU
BBIPDQKCHUSMU, BBIYMCICHUEM MX 3HAYEHUS MOTYT HE YJEpKUBATh IPABUIIbHBIN
nopsiiok aeiicteuid. [Ipu ynpoimenuu, npeoOpa3oBaHuu BelpaxkeHuid yqaruecs ¢ 311P
HE MOT'YT CaMOCTOSITEJIbHO IIPUHATH PELIEHUE O IOCIEA0BATEIBHOCTH BBIITOJHEHHUS
nercTBuil. KOHKPETHOCTh MBINUIEHUS OCJOXKHSIET YCBOCHMS HABBIKA PELICHUS
YPaBHEHUHM, HEPABEHCTB, CUCTEMbI YpaBHEHUU. VM ManomoCTynmHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuit  ypoBeHb pa3BUTHS  JIOTHYECKUX  ONEpalud, HEIOCTAaTO4YHAas
00OOILIEHHOCTh MBIIUIEHUS] 3aTPYAHSIIOT M3ydyeHue TeMbl «DYyHKIMM»: MIpU
onpeneneHuy  (QYHKIUMOHAIBLHOW 3aBUCUMOCTH, IIPU OINUCAHUU TIpaduyecKoit
CUTYaLluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anreOpanueckuid, (yHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamuecst He BUAAT pa3HULBl MEXAY 00JacTbio onpeaeneHuss GyHKIUN U
00J1aCcThIO 3HAUEHU.

Pemenne 3amad conmpspkeHO € TPYAHOCTSIMHU O(OpMIIEHUS KpaTKOW 3aIlucH,
MIPOBEJCHUS aHAINU3a YCIOBHS 3ajauu, BbIIENEHUs cylecTBeHHoro. O0yuatomuecs ¢
3IIP 3arpynHAIOTCS CcAenaTh YMO3aKJIIOYeHHE OT OOLIEro K YacTHOMY, HEpPEeIKO
BBIOMPAIOT HEpalMOHaJbHBbIE CIOCOOBI  PEIIeHUs, WHOTIA OrPaHUYUBAIOTCS
MaHUITYJSIUAMUA C YUCIIAMH.

[Ipu wu3yuyeHuum reoMeTpUyecKoro Matepuana oOyvarommecs ¢ 3[IP
CTAIKMBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
[I0CJIEIOBATENbHBIC PacCyKAeHUsA. HelpoyuHble 3HaHUs OCHOBHBIX TEOPEM T'€OMETPUU
OPUBOJUT K OLIMOKAM B PEIIEHUU I€OMETPUYECKHX 3aaad. OOywarouigecs: MOTyT
HOJMEHUTH (POpMyy, HEMPABUIBLHO IPUMEHUTh TeopeMy. K cepbe3HbIM ommokam B
peleHnn  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  NPOCTPAHCTBEHHBIE
npeacTaBieHus. VM CII0KHO BBIIIOJIHUTH YEPTEK K YCIOBHIO, B TMCbMEHHBIX padoTax
OHU HE MOTYT IPHUBECTU OOBICHEHUE K UEPTEKY.

TouHOCTB 3amIOMUHAHMS M BOCTIPOU3BEACHHS y4eOHOTO MaTepraia CHIKEHBI 10
OpUYMHE CJIa00CTH MHECTUYECKOM JEeSATENbHOCTH, CYy>KEHUs o0bema MaMsTH.
Obyuaromumes ¢ 3IIP Tpebyercss Oonbliie BpeMEHM Ha 3aKpeIUIeHHEe MaTepuaa,
aKTyaJu3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHHH.

Jlj1 mpeo1osieHnsl TPy THOCTEN B U3yUEHUH yueOHOro npeameTa « MareMmaTukay
HeoOxoauma ajanrtanus o0beMa M XapakTepa ydyeOHOro marepuaia K
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MO3HABaTEJIbHBIM BO3MOKHOCTAM ydamuxcst ¢ 3[IP. Cnemyer ydeOHBIN MaTepual
PENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSS €ro MOCTENEeHHO, M3bICKUBATh
CHOCOOBI  aJanTalMyd TPYAHBIX 3aJaHUil, HEKOTOpbIE TEeMbl JaBaTh Kak
03HAKOMMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3ATEIbCTBA; TEOPETUUECKUI
MaTepUall PEKOMEHIYETCS M3y4daTb B IPOLECCE NPAKTUYECKOM NESTEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHUYECKOW MW YMCTBEHHOM
ACSTEIbHOCTH y4YalluXcsd Ha YypOKaX MAaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MATEMATHYCCKUX 3HAHUHN M YMEHUH.

Hean u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuretHbIMH yenamu 00ydeHHsI MaTeMaTHKe B 5—9 Kiaccax sSBISIOTCS:

* (GopMHUpOBaHUE MEHTPATHHBIX MATEMATHYCCKUX TMOHSATUN (YUCIIO, BEIMYUHA,
reOMETPUYECKast ¢urypa, NepeMEHHas, BEPOSTHOCTb, byHKLIMSA),
o0ecreurBaloIMX MPEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTeMaTHUYECKOTO
obpazoBanus ody4daromuxcs ¢ 3I1P;

* nojaseneHue odydarommxcs ¢ 3[1P Ha 1ocTynHOM i1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKHU U OKPYKAIOLIETO MUPA, TIOHUMAaHUE MATEMAaTUKHU KaK
YaCTH OOIICH KyJIbTYyphl YEIIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYyJarommxcs C
3I1P, no3HaBaTeIbHON AaKTUBHOCTH, UCCIIEOBATEIIBCKUX YMEHUN, KPUTUIHOCTH
MBIIUIEHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

* (popmupoBaHue (YHKIMOHAIBHON MaTeMaTH4YeCKOM TIpPaMOTHOCTH: YMEHHS
pacno3HaBaTh  NPOSBICHHUS  MaTEeMaTHYECKUX  TOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAJIbHBIX )KU3HEHHBIX CUTYAIUAX U IIPU U3YUYCHUU APYTUX
y4eOHBIX TIPEJAMETOB, TIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh WX Ha S3BIKE MATEMAaTHKH W CO3/1aBaTh MAaTEMaTHYECCKUE
MOJIENIA, MPUMEHATh OCBOEHHBIM MATEMATUYECKUW armapar g PEeLICHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPOPETUPOBATH U  OLICHUBATH
MTOJTyYEHHBIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecrneuynBaeTcst peleHueM CIeIyIoUuX 3a0ay:

* ¢opmupoBath y oOyuawomuxca c 3P HaBbikM y4eOHO-IIO3HABATEIbHOU
NEeATEIbHOCTH: IUIAHUpPOBaHUE palOOThl, MOUCK pPAIMOHAJBHBIX MyTeH ee
BBITIOJTHEHU S, OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJlbHOMY pPa3BUTHIO, (POPMUPOBATH KayeCTBa,
HEO0OXOMMbIE YETIOBEKY JIJIsl MOJTHOLIEHHON JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOWCTBEHHBIE MAaTEMATUUYECKON JEATEIIBHOCTH: CHOCTH U TOYHOCTU MBICIIH,
WHTYHINH, TPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOI0TICHUIO
TPYIHOCTEM;

* (GopMHpPOBATH KIIOUEBBIC KOMIICTCHIIMM YYaIIUXCs B paMKax MPEIMETHOU
obOnactu «MareMatuka u HHPOPMATHKAY,

" pa3BUBATh MOHATUHHOE MBIIUICHUS o0yJatomuxcs ¢ 3I1P;



" OCYILIECTBIISITh KOPPEKIUIO MO3HABATEIBHBIX Ipo1ieccoB odOyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsl OCBOEHHUS MPOrpaMMHOIO MaTepuaia Mo YydeOHOMY
pEAMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCALIMU 00pa30BaTeIbHBIX JEPUIIUTOB B
OCBOEHUHU NPEJIIECTBYIOLIET0 MPOrPaMMHOTO MaTepuana y oOydaroluxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUU;

" chopmMHUpOBaTH YCTOWYUBBINA HHTEPEC YUALIUXCS K IPEIMETY;

" BBISABIISATH M PA3BUBATh MAaTEMaTHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OcHOBHbIE JIMHUU COJEpKaHUs Kypca MaTeMaTuku B 5—9 kinaccax: «Yucna u

BBIUHCICHUS», «Anredpa» («AnreOpandeckue BBIpaXEHUS», «YPaBHEHHS U
HepaBeHCTBa»), «Dynkium», «l'eomerpusi» («['eomerpuueckne ¢urypel u ux
CBOMCTBa», «I3MepeHne T€OMETPUUECKUX BEIUUYHNHY ), «BEPOATHOCTh U CTATUCTUKAY.
JlaHHbIE TUHUU PA3BUBAIOTCS MapalJIeNbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAaKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe H
B3auMozeiictBun. Kpome »3Toro, ux oObEeIUMHSET JOTMYEcKas COCTABIISAIOILAL,
TpaJMIIMOHHO IIPUCYIIAsi MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATUYECKHUE KYPCBI
u coneprkarenbHble JInHuU. ChopMmynupoBaHHoe B DenepanibHOM IOCyJapCTBEHHOM
o0pa30BaTebHOM CTaHAapTe OCHOBHOTO OOILIEro oO0pa3oBaHUs TPEOOBAHHUE «YMETh
ONEpUPOBATh MOHATUAMMU: ONIPEACIICHUE, aKCHOMA, TEOPEMA, 10KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHUSA, IPUBOAWTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHULIAHHS BBICKA3bIBAHUID) OTHOCUTCS KO
BCEM Kypcam, a (popMHpoBaHHE JIOTUYECKUX YMEHUHN paclpenessieTcs 10 BCEM rojiam
oOy4deHusi Ha YpOBHE OCHOBHOTO 00111ero 00pa30oBaHMUs.

Conmepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaMm
ocBoeHus [IpumMepHOil pabouell mporpaMmsl, paclpeneEéHHbIM 10 rojlaM 00y4YeHus,
CTPYKTYpUPOBAHO TaKUM 0OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BoIpocaM  oOywarouigecsi OOpallaluch HEOJHOKPAaTHO, YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSAMU M HABBIKAMM OCYIIECTBIIJIOCH IIOCIEIOBATEIbHO U
[OCTYNATEIbHO, C COOJIIOJCHUEM NPUHIUIA IIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI
BKJIIOUAJIMCh B OOIIYI0 CUCTEMY MAaTEMAaTUYECKUX IPEJICTaBICHUM OOydaroluXcs ¢
3IIP, pacummpsas u yrinyoussas e€, oOpa3ysi IpOYHbIE MHOXKECTBEHHbIE CBsi3H. OOuue
e U3ydeHus: yuyeOHoro mpenmMera «Marematuka» npeactaBieHbl B [IpumepHoil
paboueil mporpamMmmMe OCHOBHOI'O O0IIIEro 00pa3oBaHuUsl.

Oco0enHocTH 0TOOPA M aganTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenune yueOHOMY mpeameTy «MareMmaTtuka» CTPOUTCS Ha CO3AaHUU
ONITUMAJILHBIX YCIOBHM U1 YCBOCHHS MPOTPAMMHOI0 Marepuana oOydJaroluMuUcCs C
3I1P. bonbioe BHMMaHue yaemseTcs oT0opy yueOHOro MaTeprana B COOTBETCTBUH C
MOPUHIIMIIOM JOCTYMHOCTH MPH COXPAHEHHU OO0IIero 0a30BOrO YpOBHSA, KOTOPBIM
JOJKEH IO CO/IEPKAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM 1 oOy4aromuxcs ¢ 3[1P
B COOTBETCTBUU C HUX OCOOBIMH 00pa3zoBaTelbHBIMU NOTpeOHOCTsIMH. Cremyer
obyerunTh oOBIaAeHue MarepuasoM oOyuatrommmucsa c¢ 3[IP mocpeactBom ero
JETaNbHOTO OOBSICHEHUS C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU
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B TNPUMEHEHUU 3HAHUM, HMCHOJB3Yys MPUEMbl aKTyalu3aluu (BU3yalbHas oOIOpa,
naMsITKa).

[IpuMepHas nporpamMma NpeayCMaTpUBacT BHECEHUE HEKOTOPBIX W3MEHEHUMU:
yMEHBIIIEHHE 00BheMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTACIBHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalIbl st 0030PHOT0, 03HAKOMHUTEILHOTO N3YUYCHHS.

N3menenuss nporpaMmmal B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B o03HakOMUTENBHOM IUIAaHE PEKOMEHIYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBubie ¢urypey», «llunmuaap, konyc, mapy», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHOM MPSAMON»,
«Mopayne yucna», «HucnoBble mpoMexyTkw»; «Macmrad» (M3ydaercs B Kypce
«I"eorpadusy»); «M300paxenrue reomeTpuueckux (Uryp Ha HEIMHOBaHHOUM Oymare c
UCIIOJb30BAaHUEM LHUPKYJS, JMHEWKH, YrOJIbHUKA, TpaHcHoptupay», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensHeie npsambie», «llepneHauKynspHbIe
npsmMeliey, «OceBas U LEHTpalbHAas CUMMETPUU» (M3Y4aeTcs B Kypce I'€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE AECATUYHBbIE ApoOu. JlecsaTuuHOoe MNpUOIMKEHNE
O0OBIKHOBEHHOU Jpo0Ou» (M3ydyaeTcs B Kypce anreOpsl).

CrenyeT yMEHBIIWTh KOJIMYECTBO YacOB Ha cieAyromue Tembl: «Pemenue
JOrMYecKun 3anau», «JlnuHa otpeskay, «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKuCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTENIAMI», «IlocTpoeHue
KOH(pUrypanuii U3 4yacTted MNpsIMoOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOW W KJIETYATOU
oymare», «llenmutenu u kxpatsble. [Ipusznaku nenumocTtn», «Hambonpmmii oOumii
JeNuTeNb U HauMEHbIee obIee KpaTHoe. J[eIMMOoCTh CyMMBI M IPOU3BEICHUS.
«IIpuBenenue 1podu K HOBOMY 3HaMEHATeNoy, «Haxoxk1eHne yacTH 1eJI0T0 U 11eJI0T0
no ero yactu». «OKpyTieHHe NeCATUYHBIX Ipobeit». «Pemenue 3amau nepedbopom
BCEX BO3MOKHBIX BapHaHTOBY». «CocTaBieHne OYKBEHHBIX BBIPAKEHUN IO YCIOBHIO
3amaun». BeicBOOOIMBIIINECS YaChl MOKHO MCIOJIB30BaTh Ha MOBTOPEHUE (B HavYalle U
KOHIIE y4eOHOT0 T0o/ia), Ha U3y4yeHHe Haubosee TPYAHBIX U 3HAYUMBIX TeM: B V Ki1acce
— Ha pelIeHne ypaBHEHUM, MPUBEICHNUE POOU K HOBOMY 3HAMEHATEI0, YMHOXKEHUE U
JIeJIeHUe JECATUYHBIX JpoOei, m3MmepeHue yrioB; B VI kimacce — naelcTBUS ¢
NOJIOKUTEIIbHBIMA M OTPULIATENIBHBIMU YHCIIAMU, PEIICHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHKUE YMCE, COAEPKALIUX 1IeJIYI0 U JPOOHYIO YacTh, HA YMHOXKEHHE U JIEJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMHUTEIBHOM IIJJAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«MppanuonanbHble yncna. [leficTBurenpHble yncia», « CpaBHEHUE JAEMCTBUTENbHBIX
gucen, apuMeTHUecKue ACHCTBUS C NEWCTBUTEIBHBIMU yuciamuy, «Haxoxmenue
npuOIIKEHHBIX 3HAUYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHU TPETHEU U YETBEPTOM CTENEHEN PA3JI0KEHNEM HA MHOKUTENNY, « DyHKIUA Y
=vXx 1 ee rpaduk», «I[orpemHOCTs ¥ TOYHOCTH MPUOTIKEHUS, «UETHBIC U HEUETHBIE
GynkEn», «PyHKIMA y=X"», «DyHKIHA y= ax’, ee rpaduk u coicrea. I'paduku
GyHKImit y= ax’ + n u y=a(x-m)?, « YpaBHEHHUE C AByMs IIEPEMEHHBIMU U erorpaduk»,
«I'paduueckuii coco® pelieHus CUCTeMbl YpaBHEHU», «l300paxeHue



YJICHOB apu(METHUECKON U TEOMETPUUECKOM MPOrpeccruii TOUKaMHi Ha KOOPJIMHATHOU
IUIOCKOCTHU. JINHEMHBINA U DKCIIOHEHIMAIBHBIN pOCT. CII0KHBIE ITPOLICHTHI.

Cnengyer yMEHBIIUTh KOJWMYECTBO YAacOB Ha H3ydeHHe TeM: «DopmyibD»,
«JloKka3zaTrenbCTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JBYMs HEHW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMS IepeMeHHbIMIY», «I'paduueckoe perienue
JIMHENHBIX YpPaBHEHUI M CHCTEM JIMHEWHBIX ypaBHEHUIN», « CBOMCTBA KBaJIpaTUYHON
byHKITUN.

BricBoOoaMBIIMECS 4Yachl PEKOMEHIYETCS HCIOJIb30BAaTh: JUIsl  JIydllel
npopaOOoTKu Haubosee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHmit», «Pemenue
CUCTEM ypaBHeHUI», «CoBMeCTHbIE NEUCTBUS € Ipo0sMn», «IIpumeHeHne cBOWMCTB
apu(pMEeTUYECKOro KBaJpaTHOIO KOPHSA»; Ha IIOBTOPEHHUE, pEIIEHUE 3ajad,
npeoOpa3oBaHue BhIPAXKEHHM, a TAKKE Ha 3aKPEIUICHHE U3YUYEHHOT0 MaTepHraia.

T'eomempus

Crnenyer OCHOBHOE BHUMAaHHE YACIHUTh MPAKTUYECKOM HAIPABICHHOCTU Kypca,
UCKJIIOYMB U YIPOCTUB HAUOOJEE CIOXKHBIA [JIs BOCHPHUATHS TEOPETUUYECKHI
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCUMaJIbHO HCIIOJIb30BaTh
HarJsAHBIE CpencTBa OOydeHHs, OOJibllle MPOBOAUTH MPAKTHUYECKUX paboT C
yyalmmucs, pemath 3agaud. CTpOUTh pelIeHre 3aau Npy MOCTOSHHOM 00OpallieHuu
K HarJITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl M J0OKa3aTenbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAaHHE M  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K IpsAMoi», «Meron reoMmerpudeckux mecr», «MeToa ynBOCHHS
Mennansly, « Teopema @aneca 1 TeopeMa O MPONOPLUMOHAIBHBIX OTpe3Kax», «Llentp
Macc TpeyrojpHuKay, «I3MeHeHre TPUTOHOMETPUUYECKUX (PYHKUIUN pU BO3pACTaHUU
yria», «DopMynsl A PaguyCcoB BIMCAHHBIX M OIMCAaHHBIX OKPYKHOCTEU
MIPaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHUE MpsAMO», «JIBrmxkenue», «CBoMCTBa
IBIKEHUA», «Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJH, TEOPEMBI O NMPOU3BEIACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

Cnenyer yMEHBIINTH KOJIMYECTBO YacOB HAa U3ydeHHE TeM: «CUMMMETpUYHbIE
¢urypsl. OCHOBHBIE CBONCTBA OCEBOW CUMMETpUN», «LleHTpanbHas cumMmeTpus»,
«ITapanmnensupiii mepenocy», «lloBopor», «lIpeoOGpazoBanue momodus. IlomoOue
COOTBETCTBEHHBIX JJEMEHTOB», «OCHOBHBIE 33Ja4d Ha IIOCTPOCHHE C IIOMOILBIO
LUPKYJII W JUHEHKW», «/leKkapToBbl KOOpAMHATBI Ha IIIOCKOCTH», «PemieHue
TPEYTroJbHUKOBY, «Ilogo0ue puryp».

BricBoOoAMBIIIMECS Yachl HCTIONB30BATh HA PEIICHHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, YTO NaHHBIM KypcC BBI3BIBAET HAMOOJIBLINE CIOXHOCTU JUIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM pa3BUTHsI CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS], €r0 U3Y4YEHHE JOJDKHO CTPOMTHCS Ha 0Aa30BOM YpPOBHE U
JNOCTYIIHOM Ul YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CJIEAYET YAEIUThb
paszenaMm, CBS3aHHBIMM C IIOBTOPEHMEM NPOMJAECHHOTO MaTepualla, yBEIWYHUTH
KOJIMYECTBO YIPAKHEHUM W 3aJaHUM, CBA3AHHBIX C MPAKTHYECKON IEATEIbHOCTHIO
00yJaroIuxcsl.



HeoOxoaumMo niepecMOTpeTh COAEpXKaHUE TEOPETHUECKOIO MaTepuaia M|
XapaKTEp €ro M3JI0KECHMs: TEOPETHYECKUMM Marepuasn IPEernoJHOCUTh B IPOLECcCe
peleHns 3a7a4 WU BBITOJIHEHUS 3aJaHUM HaIJIAHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHMS CIOXKHBIX (OPMYJI, PEIICHUs HECTaHIApTHBIX,
TPYROEMKHX 3aaHuM. P TeM ciieyeT n3y4aTb B 03HAKOMUTEIIBHOM ILIAHE.

[TpumepHas mporpaMmMa IpeIoCTaBIseT aBTOPY pabouelt mporpaMMbl CBOOOTY
B pacrpeesieHny MaTepHala 1mo 4eTBepTsaM (TpuMectpam). Pacnipenenenue BpeMeHH
Ha W3Y4YCHHE TEeM B TEUEHHE YYeOHOTO TOJa CaMOCTOSTENBHO OIpeneseTCs
o0pa3oBaTeNbHON OpraHu3anreil U 3aBUCUT OT OCOOEHHOCTEH TPyMITbl 00yJarOIINXCsI
¢ 3I1P u ux ocoObIx 00pa3oBaTEIbHBIX MTOTPEOHOCTEH.

IIpumepHble BUABI JesATeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe
0c00bIMH 00pa30BaTeIbHBIMH MOTPEOHOCTSIMH U 00eCIIeYuBAIOIIME
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00PA30BaHUA 10 MPeIMeTy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatouuxcsa ¢ 3[IP onpenensercs ux
0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO MCHOJIB3yEMBIX B
OOIT OO0 o6mumx i Bcex 00ydaromuxcsi BUAOB AEATEIBHOCTH CIEAYET YCUIIUTh
BU/JIBI ICATEIBHOCTH CHEIU(PUYHbIC Il JaHHOW KaTeropuu JeTei, 00ecreuynBaroime
OCMBICJIICHHOE OCBOCHHME COACpXkKaHMS OOpa30BaHHA IO MNPEAMETY: YCHIICHUE
MPEeIMETHO-TIPAKTUUYECKON JESTeIbHOCTH C aKTHUBHM3AIMel CEHCOPHBIX CHUCTEM;
4yepeOBaHUE BHJOB JEATEIbHOCTH, 3aJCHCTBYIOIIUX pA3JIMYHbIE CEHCOpPHBIC
CHCTEMBbI; OCBOCHHE MaTepHalia C OMOPOH Ha aJrOPUTM; IOIIATrOBOCThY B U3YUCHHUH
MaTepuaa; UCII0JIb30BAHUE JOIOJHUTEIBHON BU3yalIbHOM ONOPHI (CXEMBI, I1A0JIOHBI,
ONOpPHBIE TAOJIMLBI); PEUYEBOM OTYET O MPOIECCE U PE3yJIbTaTe JEATEIbHOCTH;
BBINOJIHEHUE CHEUUAIBHBIX 33JaHul, 00ECIEeUMBAIOIIUX KOPPEKIHIO PpPEeryssiuuu
y4eOHO-II03HABATENIBHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pE3yibTaTa.

[TpumepHass TemMaTuueckass U TEPMHHOJIOTMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT OOO0.

Jna obyuarommxcsi ¢ 3IIP cymiecTBeHHbIM SIBISIIOTCS MpHEMBbl PabOTHI C
JEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoautcs cnenumanbHas paborta Mo
BBEJICHUIO B aKTHUBHBII CIIOBapb OOYYAIOIIMUXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHU.
N3y4aembie TEpMUHBI BBOSTCS HA MOJMCEHCOPHOU OCHOBE, 00s13aTeIbHA BU3yalbHas
HOJIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETIEHUEM, OITIOPHBIE CXEMBI JJIs AKTyaIU3aluu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalbHbBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJIapTOM OCHOBHOI'O 00Iero oOpa3oBaHus y4eOHbIM mpeamer «MareMaTukay
BXOJUT B HpeaMeTHyr oOnactb «Martematnka ¥ MHQOPMAaTUKa» U SBISETCS
oOsi3aTenbHBIM I u3ydeHus. B 5-9 kmaccax yueOnblil npeamet «MaTemaTHka
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TPaJAUIIMOHHO M3y4YaeTcs B paMKax CJEAYIOLIMX y4eOHbIX KypcoB: B 5-6 kiaccax —
kypca «Martematuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKJIOYas 3JIEMEHTHI
CTaTUCTUKA W Teopuu BeposTHocTed) u «['eomerpus». Hacrosmeill nporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN YUeOHbIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

Hacrosmeit mporpaMMoii mpenycMaTprUBaeTCs BBIJICIICHHE B Y4€OHOM TTaHE Ha
M3y4YeHUE MaTEMATUKU B 5—6 Kiaccax 5 yueOHBIX YaCOB B HEJIEIO B TEUEHHUE KAXKOTO
rojia o0yueHus, B 7-9 kiaccax 6 yueOHbIX 4acOB B HEJEIIO B TEUEHHE KaXKJ0ro roja
o0yueHust, Bcero 952 y4eOHBIX yaca.

Copeprxanue yueOHOTO npenMera «MaremaTtukay, npeactaBieHHoe BPaboueit
nporpamme, cooTBercTByeT ®I'OC OO0, IlpumepHOil 0OCHOBHOM 00pa3oBaTelbHON
nporpaMMe OCHOBHOTO oOmiero oOpa3oBaHus, I[IpuMepHON amanTUpOBaHHOMN
OCHOBHOW  00pa3oBaTeNbHOM MPOrpaMMe OCHOBHOTO  0OmIero oOpa3oBaHUs
00y4aronIuxcs ¢ 3a1epKKOM ICUXUYECKOTO pa3BUTHS.
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Conepxanue yueOHoro kypca Maremaruka (1o rogam o0y4eHmusi)

5 KUIIACC

Hamypansnwie yucaa u nyno

HarypaneHoe uwmcio. Psg nHatypansHbix umcen. Yucno 0. M3o00pakeHue
HaTypaJIbHbIX YMCEI TOYKAMH HA KOOPJMHATHOM (YMCIOBOM) MPSMOIA.

[To3unmoHHas cucreMa CUucCleHus. Pumckas Hymepayus Kaxk npumep
Heno3uYUoHHoU cucmemvl cuucienus!. JIeCATUUHAS CUCTEMA CUNCIIEHHSL.

CpaBHEHHE HaATypaJbHBIX 4YKCEJl, CPABHEHHE HATYypPAJbHBIX YHUCEN C HYJIEM.
Cnioco6bl cpaBHeHust. OKpyTrieHUe HATYpaIbHBIX YHCET.

CnoxeHue HaTypaJbHbIX YHUCEN; CBOMCTBO HYJIS MpPHU CIOKEHUHU. Brruntanue
KaK JIeMcTBUE, OOpaTHOE CIIOKEHHIO. YMHOXXEHUE HaTypalbHBIX UYHCEN; CBOMCTBA
HYJISI U €IMHULBI TIPU YMHOXEHUH. JleeHue Kak aecTBue, o0paTHOE YMHOXKEHHIO.
KomnonenTel  neiicTBuid, CBSI3b  MeXIy HuUMU. IIpoBepka  pesynbprara
apudmernyeckoro neiicteus. IlepemecTuTenbHOe U COYETATENbHOE CBOMCTBA
(3aKOHBI) CIOXKEHUSI M YMHOXEHUS, pacnpeoeiumenbHoe C80UCmeo (3aKoHm)
VMHONCEHUA.

Hcnonp3oBanue OykB aisi 0003HAUEHHUS] HEU3BECTHOTO KOMIIOHEHTA U 3alHCU
CBOMCTB apu(METUIECKUX JTCHUCTBUM.

Henumenu u xpamuvle uwucna, pasiiokeHue Ha MHOXuUTenu. lIpocteie wu
cocTaBHble uucna. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJIbHBIM MTOKA3aTEIEM. 3aMKCh YMCIIA B BUJIE CYMMBIPa3psIHBIX
CJIaraeMblIX.

HucmoBoe BbIpakeHUE. DBplunciieHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
MOPSJOK  BBINOJHEHHWS  JelcTBUM.  Mcmosb3oBaHME NP BBIYMCIICHHUSX
NEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHUS,
PAcnpeoensumenbHo20 CGOUCMBA YMHONCEHUS.

Apodn

[IpeacraBnenre o napoOu Kak crocoOe 3amuch YacTH  BEJIMYMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBunbHbBIe U HempaBuiIbHbIE ApoOu. CMenanHas Apoob;

! 3,H€CI) " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUYCHHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTCIILHOM ILJIAHE.
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MPEACTABICHUE CMEIIAHHOM ApOoOU B BUIE HEMPABUIILHON APOOU U BBIJICICHUE 1IEJION
4acTH YUCla U3 HempaBuibHOU Apoou. N3o0paxkenue aqpodeit ToukaMyu Ha YUCIOBOU
npsmoii. OcHOBHOE cBoMCTBO apobu. Cokpawernue opobeii. Ilpusedenue opoobu x
HogoMmy 3Hamenameno. CpaBHEHHUE IPOOEi.

CrnoxxeHue u BbIYUTAHUE poOel. YMHOXKEHUE U JieJeHne ApoOei; B3auMHO-
oOpaTHsble Ipodu. Haxooxcoenue uacmu yeno2o u yeno2o no e2o Yacmu.

Hecaruunas 3anuch apoOeit. IlpencraBieHue IecITUYHOM JpoOU B BHUJIE
00bIKHOBEHHOMU. M300pakeHne MecITUUHBIX ApoO0el TOYKaMH Ha YHUCIIOBOW TMPSMOM.
CpaBHeHHE ECATUYHBIX APOOEii.

Apudmernueckue ACUCTBUS C  JACCATUUHBIMU  JpoOsiMu.  Okpyenenue
oecamuynbix Opooell.

PemieHue TeKCTOBBIX 33,124

Pemenne TekcTOBBIX 3a7a4 apuMETHUIECKUM CIOCOO0M. Pewenue nocuieckux
3a0au. Pewenue 3a0au nepebopom 6cex 803Mod*CHbIX apuarnmos. VIcnoab30BaHue Ipu
pelIeHNH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3amay, coaep)kamux 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI U3MEPEHUS:
Macchbl, 00bEMA, LIEHBI; PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXKIY €AUHUIIAMU
U3MEPEHHUS KaXI0M BETUYHUHBI.

Pemrenrie 0oCHOBHBIX 33724 HA APOOH.

[IpencraBienuie JaHHBIX B BUJIE€ TA0JIUIL, CTOJIOYATHIX IUAarpamMM.

Harasignas reomerpus

Harnsiaaeie npencraBnenns o purypax Ha MIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K,
Jy4, YroJl, JIoMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroia. [IpsmMol, ocTpbIi,
TYIION Y Pa3BEPHYTHIC YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUII JUIMHBL. J[JInHa JOMaHOW, epUMeTp
MHOTOYTOJbHUKA. VI3MepeHne u MoCTPOSHKE YTII0B C IIOMOIIBIO TPAHCTIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAJIpaT; TPEYTOJIBHUK, O paseHcmee huzyp.

N3o0paxkenne ¢uryp, B TOM 4HCIEe Ha Kierdatoi Oymare. [locmpoenue
KOHGQuaypayuti u3 yacmeti npsamou, OKPYHCHOCMU HA HETUHOBAHHOU U KAemuamou
bymace. VIcmonb30BaHUe CBOWCTB CTOPOH U YTJIOB MPSMOYTOJIBHUKA, KBaApaTa.

[lnomans mNpPSIMOYronbHUKA ¥  MHOTOYTOJBHUKOB, COCTaBIEHHBIX W3
OpsIMOYTOJIBHUKOB, B TOM 4ucie ¢Guryp, m300pakEHHbIX Ha KIeT4aTtoil Oymare.
Ennanuer nsmepenns miomaau.

Haensonvie npedcmasnenus o npocmpancmeenuvix ueypax. npsamoy20ibHblll
napannenrenuneo, Kyo, MHO202paHHuku. M3oopasicenue npocmeriuiux MHO202PAHHUKOS.
Pazsépmku xyba u napannenenuneoa. Cozoanue mooenell MHO20CPAHHUKOS (U3
bymaau, nposooKU, NAACMUIUHA U OP.).

O6véMm npsamMoy201bHO20 napaieienuneoa, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre EeUCTBUS C MHOTO3HAYHBIMM HATYPaJIbHBIMU YHUCIIAMH.
YuciioBble BRIpAKEHUSI, TOPSAIOK JEHCTBUM, UCIIONB30BaHKe CkoOOK. Mcnonp30Banme
IIPA BBIYKCIIECHUSIX IEPEMECTUTEIBHOTO M COYETATEIIBHOTO CBOWMCTB CIIOKECHUS W
YMHOXEHHUS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HATYpPAJIbHBIX YHCEI.

Jlenutenn U KpaTHbIC YUCIA; HAUOOAbUWUL 0OWULl Oelumenb U HauMeHbuiee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe apooOei.
CpaBHeHue U ynopsiiounBanue apoOei. Pemienue 3amay Ha HaXOXJEHUE YaCTH OT
[EeJIOro M 1eJIoro mo ero yvactu. J[poOHoe uucio Kak pe3ynbTar JejeHHs.
[IpeacraBienue necaTUYHON OpoOM B BUAE OOBIKHOBEHHOW APOOM M BO3MOKHOCTh
npecTaBiIeHusT OOBIKHOBEHHOM NpoOu B BUIE AECATUYHOW. JlecsTuuHble OpOoOH U
METpUYECKas cuctemMa mMep. ApuMeTHYecKne NEeHCTBHUS M YUCIIOBBIE BBIPAKCHHS C
OOBIKHOBEHHBIMH U JIECSITHYHBIMU APOOSMHU.

OtHomenue. JlemeHne B JaHHOM OTHOIICHWH. Macwmab, TPOTIOPITUAL.
IIprMenenne nponopunii py PELICHUH 331a4.

[TonsiTue npoueHTa. Berunciaenne npoueHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€
NpOLEHTY. BripaskeHue MNpOLEHTOB JeCATUYHBIMHU JpoOsmu. Pemienue 3amad Ha
MPOLEHTHI. BhIpakeHNUE OTHOLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonoscumenvusvie u ompuyamenbHvle YUC1A

[TonoxurtenbHble U OTpHUIATeNbHbIE uyucia. Llenbie uucna. Mooyas uucna,
eeomempuieckas unmepnpemayusi Mooyia uucia. VI3oOpaxeHue yucen Ha
KOOpJIMHATHOU NpAMOU. Yucnosvle npomedcymxu.

CpaBHeHne umcen. ApuMeTHYeCKHe CUCTBUS C TOJIOKHUTCIBHBIMA U
OTPULATEIbHBIMA YHACIIAMMU.

[IpsamoyronpHas cucTemMa KOOPJAWHAT HA IIOCKOCTH. KOoOpaWHAThl TOYKH Ha
MJIOCKOCTH, adciucca U opauHata. [locTpoeHne Todek u (GUTyp Ha KOOPJAMHATHOU
IJIOCKOCTH.

bykeennvie ¢vipasrcenusn

[Ipumenenue OyKB AJI 3alMCH MAaTEMATUYECKUX BBIPAKEHUN U MTPEITIOKECHHM.
CgoiicTBa apudMETHUECKUX JICUCTBUN. DYKGeHHble BbIPAdICEHUs U YUCTIOBbIE
noocmaHoeku. ByKBEHHBbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl; HopMyIbl IEpUMETpPa U TUIOHIAAM MPSMOYTOJIbHUKA, KBaApaTa, 00beéma
napannenenuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemienue TeKCTOBBIX 3a/1a4 apu(METUYECKUM CIIOCOOOM. Peuierue noeuieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 03MONCHBIX BAPUAHIOS.

Pemenne 3amau, conaepkammx 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBIL:
CKOpPOCTb, BpEMSI, PACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb; MMPOU3BOIUTEIBHOCTb,
BpeMs, 00bEM paboThl. EnuHUIBI WM3MEpEeHHs: MacChl, CTOMMOCTH; PACCTOSHUS,
BpeMeHU, CKOPOCTH. CBsI3b MEXKY €AUHULIAMHU U3MEPEHUS KaXKI0W BEJIMUHHBI.

Pemenne 3anay, CBSI3aHHBIX C OTHOIIEHUEM, TPOMOPLUUOHAIBHOCTHIO BEJINYHH,
MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha IPOOU M MPOIECHTHI.
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Oyenxa u npukuoKa, OKpyaieHue pe3yiomama.

Cocmasnenue 6YK8eHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0AUU.

[IpencraBienre AaHHBIX C TMOMOIIBI0 Tabnui W auarpamMMm. CronbuaTbie
JArarpamMMbl: YTeHHE U TIOCTpoeHue. UTeHne KPyroBBIX AUarpaMM.

Haznaonaa zeomempus

Harnsgueie npencrasnenus o purypax Ha IIIOCKOCTU: TOUYKA, IPAMast, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTONBHUK, TPEYTOJIBHUK, OKPY>KHOCTH,
KpYT.

B3zaumnoe pacnonodiceHue 08yX npamvlx Ha NIOCKOCMU, NAPALIETbHbLE NPAMbLE,
nepneHouKyiapHole npsimvie. VI3MepeHue pacCcTOSHUI: MEXIy IABYMsI TOYKAMH, OT
TOYKH JI0 TIPSMOI; JUTHHA MapIIpyTa Ha KBAJAPaTHOU CETKe.

M3mepenne W TIOCTPOCHHE YIJIOB C IOMOIIBI0 TpaHCHOPTHpa. Bumsl
TPEYTOJIBbHUKOB: OCTPOYTOJILHBIH, IPSIMOYTOJIBHBIH, TYTNOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHMH. YeThIpEXYTOJIbHUK, IIPUMEPHI
YeTBIPEXYTOJLHUKOB. [IpSAMOYyTroNpbHUK, KBaapaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
yIJI0B, AMaroHanei. Mzobpaosicenue ceomempuueckux ueyp Ha HeTUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, TUHElKU, Y2OoabHUuKa, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aTou Oymare.

[TepumeTp MmHOTOYTONBHUKA. [lOHSITHE TIIOMAAN PUTYPHI; € TMHUAIIBI H3MEPEHUS
miomaau. [Tpubmmkénnoe namMepenne mwionaau Guryp, B TOM 4UCIIe Ha KBaJAPaTHON
ceTke. IIpubnusicénnoe usmepenue ONUHbl OKPYHCHOCIU, NIOWAOU KpPY2d.

Cummempus: yeHmpanivhas, ocesas u 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX pueyp.

Haensaonvie npedcmasnenus o npocmpancmeenuvix hueypax. napaiienenuneo,
Kyb6, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpasxicenue
npocmpancmeenuvix gueyp. Ilpumepsvt pazeépmox MHO20ZPAHHUKOS, WYUIUHOPA U
kouyca. Cozdanue mooenell NpoCMpaHCMBEeHHbIX ¢ueyp (U3 Oymacu, nposoaoKu,
nAACMUIUHA U Op.).

Ilonamue o06véma, eounuysvl uzmeperus o06véma. OO6bEM NPAMOY20TbHO20
napannenenuneda, Kyoa.
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Conepxanue yue0HOro kypca Ajsreopa (mo rogam oo0ydeHus)

7 KJIACC

Yucna u eviuucnenusn

PanuonajabHbIE YHCIA

Jpo6u OOBIKHOBEHHBIE M JIECSTHYHBIE, MEPEXOA OT OJHOU (hOPMBI 3amucH
npobeit k gpyroil. IloHATHe panuMOHAIBHOIO 4YHMCJA, 3aluCh, CpPaBHEHUE,
yOOPSJOYUBAHUE  PALMOHAJIBHBIX  YHucel.  ApudmeTnueckue  JACUCTBUS €
palMOHAJIBHBIMA YUCJIaMU. PellleHne 3aad U3 pealbHOW MPAKTHUKA Ha 4acTH, HA
TpoOH.

CrerneHb C HaTypaJibHBIM TIOKa3zaTelieM: OIpelesieHne, Npeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMPEEIICHNUS, 3aITUCh OOJIBIINX YHCE.

[IpotieHTsl, 3aMKMCh NPOLEHTOB B BUAE APOOH U ApOOU B BUE NPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHHE 3aa4 U3 PEATbHON NPAKTUKHU.

[IpuMeHEHnE TNPU3HAKOB  JCIMMOCTH, PpAa3j0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTH, B TOM 4Hcle TpsiMas W oOpaTHas
MIPONOPLUOHAIBHOCTH.

Anzedpauyeckue evipasricenus

[IepeMeHHBIE, YHMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEMEHHOMW. [lomycTumblie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEIMYMHAMU B BUJC
dhopmyibl. Beraucienus mmo ¢popmysam.

[IpeoOpa3zoBaHue OYKBEHHBIX BBIPAXKEHUMN, TOXKIECCTBEHHO PABHBIEC BHIPAXKECHMUS,
mpaBuja MpeoOpa3oBaHUs CyMM W TIPOW3BEACHHM, MpaBUja PACKPBITHS CKOOOK U
MIPUBECHUS TTOI00HBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnnounensl 1 MHOrowieHbl. CTeneHnb MHorowieHa. ClioxeHue, BbIYMTaHUE,
YMHOXEHHE MHOTOUYIEHOB. DOPMYJIbI COKPAILIEHHOTO YMHOXXEHUS: KBaAPAaT CYMMBbI U
KBazpaT pasHoctu. dopMyna pa3HOCTH KBaapaToB. Pa3iiokeHHEe MHOTOYICHOB Ha
MHOKUTEJIH.

Ypaenenusa

VYpaBHeHUEe, KOpEHb YpaBHEHMs, NpaBWwia NpeoOpa3oBaHUs YpPaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUN. COCTaBIEHUE YPABHEHHI 110 YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a4a4 € MOMOIIBIO YPABHEHU.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagux’. Cucrema JByX
JVHEWHBIX YpPaBHEHHW C JBYMs IIEpEMEHHBIMU. PelieHue cucrteM ypaBHEHHU
crioco6oM moicTaHOBKU. [IpuMepsl pelieHus: TEKCTOBBIX 3a7ad ¢ MOMOIIBI0 CUCTEM
YpaBHECHUM.
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Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMon. UucnoBbele MpoMexyTkH. PaccTosinue mexny
JBYMSI TOUKaMU KOOPJUHATHOM MPSAMOH.

[IpssmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AGcuucca v OpIMHaTa TOUYKH
Ha KOOpJMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3agaHHbix hopmynamu. UreHue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkimu. ['padux Gynkiuu. CroiictBa GpyHkimit. Jluneitnas GyHkius,
e€ rpaduk. ['paduk byukiuu y =kx + b. I paguuecxoe pewenue nunetinvix ypasuernuii
U cucmem JUHEUHbIX YPABHEHU.

8 KUIIACC

Yucna u eviuucnenus

KBaapatueiii kopeHb u3 uyucna. [lowamue 006 uppayuoHaibHOM yucie.
Hecamuunvie npubnudicenus uppayuonanvhuix yucen. CBoWCTBa apuMETHUECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUAM. /[eticmeumenbHble Yucia.

CreneHb ¢ 1enbIM MTOKa3aTeneM U €€ cBoiicTBa. CTaHapTHas 3alKCh YUCa.

Anzedopauyeckue evipasricenus

KBaapaTHbIil TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIEHA Ha MHOXKHUTEIH.

Anrebpanueckas npods. OCHOBHOE CBOMCTBO anredpandyeckoil Ipolwu.
CnoxxeHuve, BbBIYUTAHUE, YMHOXEHHUE, JeJIeHHe anreOpandyeckux  ApooOeil.
PanoHanbHbie BhIpaXKEHUS U UX TPE0Opa3OBaHUE.

Ypasuenus u nepasencmea

KBanpaTtHoe ypaBHeHue, popMmyia KOpHEH KBaJpaTHOrO ypaBHEHUA. Teopema
Buema. Pemenne ypaBHeHHM, CBOAAIINXCA K TMHEWHBIM U KBaApaTHbIM. [ [pocTeinmme
ApOOHO-pallMOHANIbHBIE YPaBHEHUSI.

I'pagpuueckas unmepnpemayus ypasHenuii ¢ 08yMs NepeMeHHbIMU U CUCTEM
JIUHEUHbIX YpaBHeHUull ¢ 08ymsa nepemenuvimu. lIpuMepbl pemeHuss CHUCTEM
HEJIMHEMHBIX YPABHEHHH C IByMS IEPEMEHHBIMU.

Pemmenne TekCTOBBIX 3a7a4 alNredpandeckum CrocoOoM.

HucioBble HEPABEHCTBA U MX CBOWMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHON NTEPEMEHHOM.

Dynkyuu

[Tonsitue Ppynkuu. O61acTh ONpeeICHUsI U MHOXKECTBO 3HAYEHUN (PYHKIUU.
Crioco0ObI 3aaHus (PYHKITHIA.

I'paduk pynkuuu. Yrenue coiicts pyHkuuu no e€ rpaduxy. [Tpumeps
rpadukoB QyHKUIUHN, OTPaXKAIOLINX PeaIbHbIE MTPOLIECCHI.

OyHKIMY, ONHCHIBAIOIIME MPSIMYHO M OOpaTHYI HPOIMOPLMOHAILHBIE

3aBMCUMOCTH, MX rpaduku. OyHKIMH y = X2,y = x>,y = N =§. I'paguueckoe

peuienue ypasHe Uil u Cucmem ypagHeHul.

2 3,[[er 1 Jajiee KypCuBOM 0003HAYCHBI TEMBI, U3YUYCHNE KOTOPBIX IMPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIAHE.
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9 KIIACC

Yucna u eviyucnenus

JleicTBUTEIbHBIE YHCJIA

PanonanpHbIC YUCHA, UPPAUUOHANbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsamuuHvle Opobu. Muoocecmeo OelicmeumenvHbiX yuces;, 0elucmeumenbtble Yucia
Kak beckoHeunble decamuynvie Opoou. Bzaumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOLL.

Cpasnenue  OelicmeumenvbHblX — uucel, apugpmemuyeckue OeuUcmeus ¢
OeticmeumenbHbiMU YUCIAMU.

N3mepeHus, npudIMKeHHs, OIeHKH

Pasmeppl OOBEKTOB OKpYKAIOLIETO MHUpPA, UIMTEIBHOCTH IIPOLECCOB B
OKPY’KAIOILEM MUpE.

[TpuOnmx€HHOE 3HAUYEHUE BEIMUYMHBI, TOUHOCTh NpHOIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM ITepeMEeHHOH

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIIMXCSA K KBAaJIPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepul peuwieHUs YPAGHeHUl mpemvel U 4emeepmou
cmenemell pa3nodceHuemM Ha MHOICUMENU.

Pemenne npoOGHO-paliOHAIbHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3a7ja4 alreOpandeckuM METOOM.

CucreMbl ypaBHeHU

VYpaBHeHHe ¢ IByMsI MEpeMEHHbIMH U ero rpaduk. Pemenme cucrem nByX
JMHEWHBIX YPAaBHEHUU C IBYMs IEpEMEHHBIMU. Pemenue cucreM AByX ypaBHEHMH,
OTHO M3 KOTOPBIX JIMHEHHOe, a JApyroe — BTOpoM cremeHu. ['paduueckas
MHTEPIIPETALs CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 allreOpandyeckuM CIIOCOOOM.

HepaBencrBa

UYucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW TmepeMeHHOM. KBanpaTHele HepaBeHCTBa.
['padmyeckas wuHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

Dyukyuu

KBanparuunas ¢yHkuus, e€ rpaguk u cpoiicrsa. Ilapaboia, koopanHaThl
BEPIIMHBI Tapadoibl, OCb CAMMETPHUU MapadoJIbl.

I'padukn QyHKIMIA: y = kx, y = kx + b, y= x%
y =Yy = k;I/I UX CBOMCTBA.

Yucnoewvle nocnedosamenvnocmu

OmnpenesieHue u cocoObI 3aJaHUA YUCIOBBIX MOCTEA0BATEIbHOCTEN

[ToHssTHE 4YHCIIOBOM MOCJIEAOBATEIHLHOCTH. 3aJaHHe IOCIEA0BATEILHOCTH
peKkyppeHTHON (popMyoi u popmysioi n-ro WieHa.
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Apudmernyeckasi 4 reoMeTpuYecKasi IPOrpeccum

Apudmernueckass U TeomeTpuyeckas mporpeccur. Popmynbl n-TO YiIE€HA
apu(pMeTUYeCKO U TeOMETPUUYECKOM MPOTrPeCCHii, CyMMBI MIEPBBIX 7 YJICHOB.

H3o06padcenue unenoe apugmemuyeckou u 2eomempuueckou npocpeccuti
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIuHelnviti u 3KCNOHEHYUATbHbIL POCHM.
Cnooichvie npoyenmui.
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Conepxanue yueOHoro kypca I'eomerpus (mo roxam o0yueHus)

7 KJIACC

HavanbHbie nmonsTus reomerpun. Touka, npsiMas, OTPE3OK, JIyd. YTroj. Buuabl

yriaoB. BeprukanbHele u  cMexHbBlE YIuBl.  buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapainenbHoCTh U NEpIeHANKYIIPHOCTD IPSMBIX.

Cummempuunvie guzypul. Ochosnvie céoticmsa ocesot cummempuu’. [lpumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble NOCMPOEHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, Menuana, buccekrpuca, ux cBoiicrBa. PaBHoOepeHHbIH
Y PAaBHOCTOPOHHUY TPEYTOJIbHUKU. HEepaBEeHCTBO TpeyroIbHUKA.

CBolicTBa M NMPU3HAKK PABHOOEAPEHHOIO TpeyroiabHuka. [Ipusnaku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApauIeNIbHBIX NpAMbIX. CymMMa yIiloB TPEYroJIbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpsmoyrosibHbIl  TpeyrosibHUK. CBOMCTBO MEQUaHbl  NIPSIMOYIOJBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX
TPEYTOJIBHUKOB. I IpsIMOYTONIBHBIN TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B TEOMETPUN: HEPABEHCNEO MPeY20ibHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OousiblieM yriae U OOJbIIE CTOPOHE TPEYroJbHUKA.
IlepneHaUKyISp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouek. buccekTpuca yriaa U CEpEAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOp/a U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxenue
OKpPYXXHOCTM W npsimoil. KacarenmpHas u cekymias K OKPYKHOCTH. OKpPYX HOCTb,
BIIMCaHHAas B yroJy. BnucanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

Yereipéxyronpauku. [lapammenorpamMm, €ro nmpusHaku U cBoucTBa. YacTHele
Cllydyad TapajieiorpaMMoB (NPSMOYTOJIbHHUK, pOMO, KBagpar), WX MPH3HAKH |
cBoiictBa. Tpamemus, paBHOOOKass Tpameuus, €€ CBOWCTBA M NPU3HAKH.
IIpssmoyroJsibHas Tpaneuus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema ®@aneca u meopema o nponopyuoHaIbHeix ompeskax. CpeHue JINHUU
TpPEeyroJbHUKa U Tpaneuuu. [{enmp macc mpey2onvHuKa.

Ilooobue mpeyeonvruxos, Kosgp@uyuenm nooobus. Ilpuznaxu noooous
mpeyzonvruxos. llpumeHeHne mogooust pyu peIIeHnH MPAKTHYECKUX 3aad.

CpoiicTBa Momaneii reomerpudeckux ¢uryp. P@opmynsl g TUIOMIAAN
TpeyrojbHUKa, TMapaieiorpaMma, pomba u Tpanenuu. OTHOIIEHUE TUIOIIAACH
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OJ00HBIX (UTYP.

Brruncnenue miomaneil TpeyroJbHUKOB U MHOIOYTOJIBHMKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu pemenun
MIPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TaHI€HC OCTpPOrO YIJla MPSIMOYIOJBHOTO TPEYrOJbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMEeTprUUYecKre (PYHKITMU YTIIOB
B 30°, 45° m 60°.

BriicaHHbIe ¥ EHTPaIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOW U XOPAOU. YTJIbI
MEXKJy XOpAaMU M CEKylIMMH. BrIucaHHBIE W ONUCAaHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacnosnoxenue AByX oOkpyxHocteidl. Kacanue okxpyxHocteil. OOume
KacaTeNbHBIE K ABYM OKPY>KHOCTSIM.

9 KITIACC

CuHyc, kocuHyc, TanreHc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIbI TPUBEIACHUSI.

Pemienune tpeyroabHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Pemenue
NPaKTUYECKUX 3314 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue nooodus. [looobue coomeemcmeaennvix 1eMeHmMO8.

Teopema o npousgedeHuy Ompe3Ko8 Xopo, meopemul 0 NPOU3EEOEHUU OMPE3KOE
ceKyuux, meopema o Kkeaopame KacameibHOLl.

Bekrop, nmmumHa  (MOaynb) — BEKTOpa,  COHANPABICHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO HAMpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HaJ BekTopaMu. PasznoxkeHue BekTopa 1O ABYM
HEKOJUIMHEApHbIM BekTopaMm. Koopaunatel BekTopa. CkanasipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKJICHUS JUTUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. YpaeHeHus npsamou U OKPYKHOCTU B
KOOpJIMHATAX, IEpPEeCceYeHUE OKPYKHOCTeW W TpsIMBIX. MeToJ KOOpJAWMHAT U €ro
IpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{TMHA OKpyXHOCTU. ['pagycHas u paaraHHas
Mepa yriia, BRIUUCIEeHUE JUTUH AYT OKpykHOocTel. [1nomans kpyra, ceKTopa, CEerMeHTa.

Heuoicenua nnockocmu u emympenHue cummempuu ¢ueyp (21emenmapHvle
npeocmaenenus). Ilapannenvroiti nepernoc. Ilogopom.

3 311eck M manee KypcuBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTENBLHOM IuTane. Ilemaror
CaMOCTOSTENIFHO OTIpeieNieT 00beM H3yJaeMoTo MaTepraia.
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Conepxanue yueOHOro kypca BeposiTHOCTb M cTaTHCTHKA (110 rOAaM 00y4eHMs )
7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHIl, AUarpaMm, TpadukoB. 3amoTHEHHE
Ta0JINII, YTEHHUE U TIOCTPOCHHUE TUarpamMM (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peaabHBIX MporieccoB. M3Bneduenne nadopManuu U3 Auarpamm u
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIPETAINS JAHHBIX.

OmnwucarenpHas CTaTUCTUKA: cpenHee apudmernyeckoe, MeAuaHa, pa3zMmax,
HauOoJblllee W HaWMEHbIee 3HA4YCHHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYMBOCTH.

Cnyuaiinelii 9kcnepumenm (onvlm) u cayuaiHoe codovimue. Beposmuocms u
yacmoma. Ponb Manoseposmuulx u npakmuiecku 00CmMo8epHbIX COObIMULL 8 NPUPOOe
u 6 obwecmese. Monema u uspanvbhas KOCNb 6 MeoPuU 6epoAMHOCmen’”,

I'pagh, eepwuna, peopo. Cmenenv eepuiunvi. Hucno pébdep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnol. I[lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpuUeHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowvbro epagoa.

8 KVIACC

[IpencraBiieHue 1aHHBIX B BUJIE TaOUII, AUArpaMM, Tpa(uKoB.

MHOXeCTBO, D2JIEMEHT MHOXECTBA, IOJMHOXeCTBO. Ornepauuu  Haj
MHOXECTBaMU: OOBEAMHEHUE, TepecedeHue, qonoaHeHne. CBOMCTBA onepanuii Hajl
MHO>KECTBAMH: MEePEMECTUTENBHOE, coueTaTebHoe, pacrnpeeTuTeNbHOE,
BKITFOUeHUS. Vcmionp30Banne rpaduaeckoro mpeACcTaBICHUS MHOXKECTB IS ONTUCAHUS
peabHBIX MPOIIECCOB U SBJICHUMN, TIPU PEIICHUH 3a/1a4.

H3mepenue pacceusanus oammwvix. /{ucnepcus u cmanoapmuoe OMKIOHEHUe

YuUCI08bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS  CllydailHOTO ombiTa. CrydaiiHbie  COOBITHS.
BepositHocT coObITHii. ONBITE ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyyaiinbiii BBIOOp. CBSI3b MEXy MAJIOBEPOSITHBIMU M MTPAKTUYECKH JOCTOBEPHBIMU
COOBITUAMH B MIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCHb NYMU, CYWEeCmB08aHUe BUCAYEl
BEPUIUHDL, CBA3b MEJHCOY UYUCTIOM Gepuiun U duciom pébep. llpasuno ymuodrceHus.
Pewenue 3a0au c nomowwio epaghos.

IIpomusononoxcuvie codovimus. [uacpamma Dunepa. ObveduneHue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus. Dopmyna — ClOHCEHUs.
geposmuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymnoocenus. Heszasucumoie
coovimust. [Ipedcmasnenue sxcnepumenma 6 6ude Oepesa. Pewenue 3adau Ha
HAXo0JicOeHue BepOosmHOCmell ¢ NOMOWbI0 Oepesa CIYHAlHO20 IKCNepuMeHma,
ouazpamm Diinepa.

4 3,Z[€CI) " Jajic€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUYCHHUC KOTOPBIX MPOBOJAUTCA B O3HAKOMUTCIILHOM ILJIAHE. Hez[aror
CaMOCTOATCIIbHO OIPCACIACT 00BeEM n3y4yaceMoro MmarepuaJia.

22



9 KIIACC

[IpencraBieHue JaHHBIX B BUAE TaOIUL, AUarpamm, rpa)ukoB, MHTEpIpETaLus
JTaHHBIX. YTEeHUE U TOCTpOeHUE TalHll, AUarpaMm, rpauKoB MO peaTbHbIM TaHHBIM.

[lepecranoBku u Qaxropuan. CoueTaHuss U YUCIO COYETAaHUU. TpeyeonbHuK
Ilackans. Pemenue 3a/1a4 ¢ UCHOJIb30BAaHUEM KOMOMHATOPUKHU.

I'eomempuueckas eepoamuocmo. Chryuaiinvlil 6bl00p MOYKU U3 PUSYpbl HA
NIIOCKOCMU, U3 OMPEe3Ka U U3 0y2U OKPYHCHOCHIU.

UcnbiTanue. Ycnex u Heyaaya. Cepust uCHbITaHUN A0 niepBoro ycnexa. Cepust
ucneiTanuit bepaymnu. BepositHocTn coObITHii B cepuun uctbiTaHuil bepnymm.

CnyvaiiHas BeNMYMHAa W pacHpelesieHue BeposiTHOCTe. Maremarnyeckoe
okuJaHue u aucrepcus. [lpuMepsl MaTeMaTuyecKoro 05kKM1aHus KaK TEOPETUUYECKOTO
CPEIHEr0 3Ha4CHMs BEJIMYMHBL. MaTeMaTuuecKoe 05KMIaHNuE U TUCTIEPCUs CIIy4alHOM
BEJIMYMHBI YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[TonsiTue o 3akoHe OOJbIIMX uncen. M3mMepeHne BEpOATHOCTENW € MOMOIIBIO
qyacToT. Posb 1 3HaueHue 3aKkoHa 0OJIBIINX YKCENl B IPUPOJE U OOILECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHNEe OLEHKHM JOCTHKEHUN IUIAHUPYEMBIX PpE3yJIbTATOB OCBOCHUS
y4eOHOr0 MpeaMeTa MPoBOAUTCA B (hOpME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pa0OThl, CaMOCTOSITEJIbHBIE pa0OTHI, 3a4eThl, MAaTEeMaTHUYECKUE
IUKTAHTBI, MpaKTUYECKHe pabOThl, MUCHMEHHBIH OTBET MO WHAMBUIYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

s obyuaromuxcs ¢ 3I1P Bo3aMoxkHO u3MeHeHue GopMyJIUPOBKHU 3aJIaHUI Ha
«TIOIIATOBYIOY, a/IalITAIIMIO MPEeIaracMoro o0y4JaroneMycst TeCTOBOTO (KOHTPOIbHO-
OLICHOYHOI'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M NUCbMEHHBIX HMHCTPYKLHWU,
YIOPOIICHNE UTMHHBIX CJIIOKHBIX (POPMYIUPOBOK MHCTPYKIIUI, pelIeHHe C OMOPOi Ha
aJITOpUTM, 00pa3ell, UCIOIb30BaHUE CIIPABOYHON HH(POpPMALIHHL.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMSL K OOYYEHHMIO MaTeMaTHKE M LiE€JEHANpPaBICHHON MO3HABATEIbHOU
NEeSATENbHOCTH;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3 MPAKTHYECKYIO
JESITeIbHOCTh, TPEOYIOIIYI0 MaTEMaTHUECKUX 3HAHUM, B TOM YHCJIC YMEHUE YUUThCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM JIE€HCTBOBATD
B OTCYTCTBME rapaHTUH ycliexa,

cnocobHocTs oOyuaromuxcss ¢ 3P k oco3HaHuOo CcBOMX JePUIUTOB HU
IPOSIBJICHUE CTPEMIICHUS K UX MIPEOIOJICHUIO;

CIIOCOOHOCTB K CAMOPA3BUTHUIO, YMEHUE CTABUTH JOCTUKUMBIE LIEIIH;

YMEHHME pa3nuyaTh y4ueOHbIE CHUTyalMd, B KOTOPBIX MOXXHO [J€HCTBOBATb
CaMOCTOSITEJIBHO, M CHUTyalluu, TIJ€ CIEAYeT BOCIOJb30BaThCS CIPABOYHOU
uH(pOpMaLMel UM APYTUMHU BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH NMEPEHOCUTH MOJIyUYEHHBIE B X0/1¢ 00YUCHHSI 3HAHUS B aKTyaJIbHYIO
CUTYyaIuio (TIpU pelIeHUH KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUSAX M IMPaBUIAX MPOBEACHUS
IPOMEXKYTOUYHOM U UTOIOBOM aTTECTALNH;
OBJIaJICHUE OCHOBaMU (pMHAHCOBOI IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanbHbIMu yueOHbIMU NOZHABAM ETbHBIMU OCUICIEUAMU:

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBSI3M B  XOJ€  YCBOCHUS
MaTeMaTUYECKOTr0 MaTepuania;

BBISBJISITh AC(PUIUT JAHHBIX, HEOOXOAUMBIX JJIsl PELICHHs MTOCTAaBJIEHHOU
3a]1a4y;

C TIOMOIIIBIO YUUTENSI BRIOUPATh CIIOCO0 pelIeHHs] MATeMaTHYeCKON 3a/1auu
(cpaBHMBATh BO3MOXHbBIE BAPUAHTHI PELLICHUSA);

OPUMEHATh M TPEeoOpa3OBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIICHUS
MaTeMaTUYECKHX 3a/1a4;

yCTaHaBJIMBATh HCKOMOE U JJAHHOE ITPU PEIIEHUN MaTeMaTUYECKOM 3a/1a4u;

NOHUMATh ¥ UHTEPIPETUPOBATH NMHPOPMAILIMIO PA3IMYHBIX BUIAOB U (POpM
IIPEJICTaBICHHUS;

WLTIOCTPUPOBATh pelIaeMble 3a7aun rpauuecKuMU CXEMaMu;

3¢ (EeKTUBHO 3aLIOMUHATH U CUCTEMATU3UPOBATh MHPOPMALIHIO.

NOHUMATh U KCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HATTISIIHOCTH (rpaduki,
AuarpamMmbl, TaONWIbBI, CXeMbl W JAp.) A WUIIOCTpPAallUKd, HHTEPIpPETaluy,
apryMeHTaluu.
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Osnaoenue YHUGepcaibHblMuU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OpraHU30BbIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 33/1a4;

B3aMMOJICMCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI padOThl; paboTaTh B IPyIIIIE:
HaXOJuTh OOIllee pelleHHe U pa3peuiaTh KOH(MIUKTHI HA OCHOBE COIIACOBAHMUS
NO3UIMK U YUETa HIHTEPECOB; CIIylIaTh MapTHEPA; GOPMYIHPOBATH, ApPTyMEHTUPOBATh
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HWKHOBEHHE KOH(MIMKTOB TMPH HAIMYWU PA3HBIX TOYEK
3peHUs W pas3pemath KOH(JIUKTBI Ha OCHOBE y4€Ta MHTEPECOB M TO3WIMH BCEX
YYaCTHUKOB;

apryMEHTUpPOBAaTh CBOIO IMO3UIMI0 U KOOPAUHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYMHUUYECTBE TP BHIPAOOTKE OOIIEro pEImIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBINIOJIHATh CBOIO 4acTh palbOThl, AOCTUraTh KayeCTBEHHOI'O pe3yJibTara U
KOOPAVUHUPOBATh CBOU JEUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIa/Ia B OOIIUI IPOJIYKT.

Osniadenue ynueepcanibHblMu y4eOHbIMU PeCyAAMUCHBIMU OCUCH BUAMU:

CTaBUTbH 1I€JIM, BBHIOMpATh M CO3JaBaTh AJITOPUTMBI JJid pELICHUs y4eOHbIX
MaTeMaTUYECKHUX MPoOIeMm;

IJJAHUPOBAaTh M OCYILIECTBIISTH JESITEIBHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W yACpKUBATh YYEOHYIO 3a7ady, COCTaBISATh IUIAH U
MOCJIeI0BATEIbHOCTD JICHCTBUM;

OCYIIECTBISITh KOHTPOJIh 1O 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTUBHI;

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YICOHOW MaTEMaTUIECKON
NEATEIIbHOCTH;

a/IeKBaTHO OLICHUBATh MPABUILHOCTD UM OIIMOOYHOCTD BHIMOJHEHUS Y4eOHON
3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIleHHUS;

CIMYaTh CIOCco0 JACUCTBUS M €ro pe3yibTaT C 3aJaHHBIM ATAJIOHOM C IEJbIO
oOHapy>KeHHs OTKJIOHEHUH U OTIMYMIA OT 3TajOHA.

IPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU pElICHUU y4eOHOH
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbli pe3yibTaT
NEeSTETPHOCTH, OTPEEIATh TO3UTUBHBIE M3MEHEHUS W HAIpaBJICHUS, TPEOYIOIIHe
JaybHenIe paboThl;

PEeryaupoBaTh Crioco0 BHIPAKEHUS SMOIUH.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHoro kypca «MareMaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIbI
JOJDKHO O0ecrneunBaTh JOCTIKEHUE CIEAYIOUMX IPEeIMETHBIX 00pa3oBaTeIbHbBIX
pPE3YNIbTATOB:
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5 KUIACC

Yucna u eviuucnenus

OpueHTHPOBATHCS B TIOHSITHIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYpPaJIbHBIMH YUCIAMH, OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSMH.

CpaBHUBATH U YIIOPSIOYMBATH HATYPAIBHBIC YHCIIA, CPABHUBATH B MPOCTEHIIIIX
ciy4asx oObIKHOBEHHBIE IPOOH, AECATUYHBIE IPOOH.

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YUCIOBOM) MPSAMON C COOTBETCTBYIOIIUM
el YMCJIOM 1 U300pakaTh HATYpabHbIEC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOM)
IPAMOMU.

BoinonHaTe  apudmeTnyeckue JEWCTBUS C HATypaldbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CIIyHasiX.

BrImonHsaTE IPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHHIM.

OxpyrasTh HATypaJbHBIC YUCIIA.

Pewienue mexcmoswix 3a0au

Pemate TekcTOBBIE 3amauu  apuPMETHUECKUM CIOCOOOM M C TIOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapuUaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISIONIECH MOMOIIBIO).

Pemate 3amaum, copjepikamue 3aBUCUMOCTH, CBSI3BIBAIONINE BEITUYMHBI:
CKOPOCTb, BpeMsI, PACCTOSIHHE; T[eHa, KOJIMYECTBO, CTOMMOCTH (TIPH HEOOXOIUMOCTH C
MCITOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

Hcnonb30BaTh KpaTKue 3aUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS NPU PEUICHUU
3ajad.

[Tonb30BaTHCS OCHOBHBIMH €IMHULIAMHA U3MEPEHUS: LIEHBI, MACChI; PACCTOSIHMS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHHUIIBI BEJIUYMHBI 4epe3 Jpyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HMH(POPMALIUIO).

W3Bnekats wuH(GOpMalLMIO, MPEICTAaBICHHYI0O B TabmuIe, HAa CTOJIOYATOM
auarpaMmMme, MHTePIpEeTUPOBATh MPEACTaBICHHBIC JaHHBIC, MCTIOIB30BaTh IAHHBIE TIPU
pereHn  3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA TEOMETPUUYECKUMHU MOHATUSIMU: TOYKA, MpsMasi, OTPE30K, JyY,

yTOJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpaA, UMEIMUX (opMy
M3YYECHHBIX TEOMETPHUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJIMMOCTH IO BHU3YaJbHOW OMOpE,
CBA3aHHYIO C yIJIaMH: BEPILKHA, CTOPOHA; C MHOIOYTOJIbHUKAaMU: YroJi, BEpIIUHA,
CTOPOHA, TUAroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300paxkatb H3y4yeHHbIE TeOMETpUYECKHEe QUIyphl Ha HEJIMHOBAHHOW U
KJIETYATOW OyMare ¢ MOMOIIBIO IUPKYJIS U JINHEWKH (MOCIE COBMECTHOTO aHAIN3A).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C IOMOILIBIO
JUHEWKN, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYHOCTb 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJapaTa sl UX
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[IOCTPOEHUS, BBIYMCIICHHUS IUIOUIA/IA U IEPUMETPA.

BbruncnaTe nepuMerp M IUIOIIAAL KBajpaTa, MPsIMOYTOJbHHKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM uucie ¢Guryp, u3o0pak€HHbIX Ha
KJIeT4aTou Oymare.

[Tonb30BaTbCs OCHOBHBIMH METPUUECKUMHU E€AMHUIIAMUA W3MEPEHMs JUIMHBI,
IUIOLIA/IM; BBIpaXXaTh OJIHU €IMHULIBI BEIMYUHBI Uepe3 Ipyrue (pu HeoOXOJUMOCTH C
OTIOPOM Ha CTIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBate napasienenumnen, Ky0, NCIIONIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA,
pedpo rpaHb, U3MEPEHHMsI; HAXOIUTh U3MEPEHUS Mapaljiesienumneaa, Kyoa.

Bbruncnsate 00béM KyOa, mapajenenunena No 3aJaHHbIM H3MEPEHUsAM (C
ONOPOM Ha AIrOPUTM Y4EOHBIX JIEWUCTBHUI), MOJIb30BATHCA E€IMHULIAMU H3MEPEHUs
00BEMa.

Pemare HecnoXHbIE 3aJaul Ha H3MEPEHUE TEOMETPUUYECKUX BEJIUYHMH B
MPAKTUYECKUX CUTYalUsAX (ITPU HEOOXOIMMOCTH C BU3YaJIbHOU OMOPO).

6 KIIACC

Yucna u eviuucnenusn

OpHEHTHPOBATHCS B MTOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C PA3IMYHBIMU BUJAMH YHUCEN U CINOCOOAMH MX 3aIUCH, MEPEXOIUThH
(ecnu TO BO3MOKHO) OT OJIHOM (POPMBI 3aIIKMCH YKCTIa K IPYTOM.

CpaBHUBaATh M yHOPSAOYMBATH LI€TbIE YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
ApoOu, CpaBHUBATH YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoInonHATh apudMeTndecKue NeUCTBUS C HATypaJbHBIMU U LIETBIMU YHCIIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YU CJIAMHU.

BrIuncnaTh 3HaU€HUS YMCIOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUAKY U OLIEHKY
pe3ynbTaTa BBIUMCIEHUMN; BBIMOJHITH MPEOOpa30oBaHUSI YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBUM.

COOTHOCUTH TOUKY HAa KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOLIUM €U YNCIIOM
U 1300pakaTh YKciia TOYKaMU Ha KOOPJUHATHON MPSAMOM, HAXOIUTh MOYJIb YnCa.

COOTHOCUTH TOYKHA B NPSIMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAWHATAMH

3TOU TOYKH.

OxkpyrasTh IeNble 4YHCia W JAECATHYHBIE apodu (mo oOpasily), HaXOIuTh
NpUOTUKEHUS YHCEIL.

Yucnoewvie u OykeeHHble 8bIPANCCHUA

OpueHTUpPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMU C 3aIKUChIO CTETNIEHU YKCIIa, HAXOJUTh KBaApaT U KyO 4KcClia, BEIYUCIATh
3HAYEHUS MPOCTEHIITNX YUCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMU JACIMMOCTU (MpU HEOOXOAMMOCTH C OMOPOM Ha
aJTOPUTM TPaBUJIA), PACKIIAAbIBATh HATYPAJIbHbBIE YKCIIA HA TIPOCThIE MHOKUTEH.

Ionv3z06amucsa macuimabom, COCTaBIATH MPOIIOPLIUHU U OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI [J1si 0003HAUYEHUSI YUCEN MPU 3aIUCU MAaTeMaTHYECKUX
BBIDAKEHUN, HAXOAUTh 3HAYEHUS] OYKBEHHBIX  BBIPAXKEHUH,  OCYIIECTBIISS
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HE0OXOUMbIE TOJCTAHOBKM W MpeoOpa3oBaHUs (C OMOPOM Ha aJIrOPUTM YUYEOHBIX
JEeHCTBUIN).

HaxonuTpe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegix 3a0au

PemaTe MHOTOIIAroBble TEKCTOBBIE 3a7aul apu(PMETHUECKMM CIOCOOOM C
OIIOPOM Ha BONPOCHBIN TIJIaH.

Pemats npocTenmne 3a/1a4H, CBSI3aHHBIC C OTHOLLIEHUEM,
MIPONOPLMOHAIIBHOCTHIO BEJIMYUH, NPOLEHTAMH; PEIIaTh TP OCHOBHBIC 3aJayd HA
JpOOU U MPOIIEHTHI.

Pemare 3amaum, conepxkamme 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIMYMHBI:
CKOPOCTB, BpEMS, paCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00b€Ma paboThl, HCTIONB3YsI apu(METHUECKUE IEHCTBUS, OLIEHKY, IPUKUIIKY;
MOJIb30BATHCS CIMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHHUS IO YCIOBUIO 33J]a4M MOCIE COBMECTHOTO
aHaau3a.

W3Bnekats uHGOpMAIUIO, TPEACTABICHHYIO B TaOJUIAX, Ha JIMHEHHOM,
CTOJIOYATOW WJIM KPYroBOM JMarpamMmax, HHTEPIPETUPOBATh MpEACTaBICHHbIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE TPU PEIICHHUH 3a]1a4.

[IpencraBisaTe UHGOPMAIHMIO ¢ TIOMOIIBIO TAOJINII, TUHEHHONW M CTOI0YATON
JIarpamMm.

Haznaonaa zeomempus

[IpuBoanTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpA, UMEIMUX (HopMmy
U3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkath ¢ MOMOIIBIO IUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM
U KJIETYaTO Oymare n3ydeHHbIE MIIOCKHE TeoMeTpruieckue PUrypsl 1 KOHPUTyparu,
CUMMETPUYHbIE (DUTYPBI.

NMeTh mnpencTaBieHUE O TEOMETPUYECKUX TMOHSTHSX: PAaBEHCTBO (UTYp,
CUMMETpPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTpe BeMUMHBI yIII0B U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYMHBI, MOJIB30BaThCA IPU PELICHWH 33134 IPagyCHOM Mepou
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBL.

BbluucnsaTe AJMHY JIOMaHOM, NEPUMETP MHOIOYIOJbHUKA, I0JIb30BaThCS
€AVMHUI[AMU U3MEPEHUS JUIMHBI, BbIpAXXaTh OJHU €AUHULBI U3MEPEHUS JUIMHBI Yepe3
Ipyrue.

HaxoauTp, UCcoNb3ysl YEPTEKHBIE NHCTPYMEHTHI, PACCTOSHUS: MEXIY JIBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY IIyTH HAa KBAJPATHOU CETKE.

Boruncnare  miomanas  Guryp, COCTaBIEHHBIX M3  NPSMOYTOJBHUKOB,
MCIIOJIb30BaTh pa30ueHNe Ha MPSMOYTOJIBHUKH, HA paBHbIE (DUTYPBI, JOCTPAWBaHUE JI0
MPSMOYTOJIBHUKA; IOJIb30BAaThCA OCHOBHBIMHM €IMHHUIIAMH HM3MEPEHUsS IUIOLIA/H;
BBIpaXKaTh OJHU €AMHULIBI U3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPOM Ha CTIPABOUYHYIO HH(POPMAIHIO).

PacrioznaBaTth Ha MOIENSX U H300pKEHUSAX MUPAMHUIY, KOHYC, LMIUHAP,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.
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N300pakath Ha KIIETYATONU Oymare mpsiMOYTOJIbHBIN TapalIeIICIIHIIC]I.

Beraucnsate 00bEM MPSMOYTOJIBHOTO Tapajvieienumnena, Kyoa, moapb30BaThCs
OCHOBHBIMH €JIMHHIIAMH W3MEpeHUsI 00bEMa; BBIpAKATh OJHU CIUHUIIEI U3MEPCHHUS
00BéMa yepe3 apyrue (C ormopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

Pemate HecnmoxHbIE 3a7a4M Ha HAXOXKICHHE TEOMETPUUYECKUX BEIMYUH B
NPAKTHYECKUX CUTyaIUsIX (Ipu HE0OXOUMOCTH C BU3YAIBHOM OMOPOHA).

OcBoeHue y4yeOHOro Kypca «AJiredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOKHO oOOecneynBaTh JOCTHXKEHHME CIEIYIOUUMX MpPeIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u eviuucnenusn

BbinonHsTh, coyeTass yCTHbIE U MHUCbMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAY€HHsSI YHUCIIOBBIX BBIPAXKEHUN; NPUMEHATH Pa3zHOOOpa3HbIE
CrocoObl M TPHUEMBI BBIUMCIEHUS 3HAYEHUH APOOHBIX BBIPAKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexonuTh OT OgHON (HOPMBI 3amHMCH YHCEN K JApyroi (mpeoOpa3oBbIBATH
NECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JECATHUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrJsTh yncna.

BbINONMHATE NPUKKUAKY U OLUEHKY PE3yJbTaTa BBIYMCIICHUN, OLEHKY 3HAYECHUN
YU CJIOBBIX BBIPAKCHHIA.

BbInosHATH 1eWCTBUS CO CTENEHSIMU C HATYPaIbHBIMU TTOKA3ATESIMHU (C OTOPOMA
Ha CIPAaBOYHYIO HH(OpMAIIHIO).

[IpuMeHsATh MPU3HAKU JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypaIbHBIX
quced.

Pewlate mnpocreiimne NpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUMOHAIBHOCTBIO  BEJIIMYMH,  IPOLEHTaMHU;
MHTEPIPETUPOBATH PE3YJIBTATHI PELLICHUS 33a4 C yUETOM OTPAaHUYECHHI, CBA3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzedpauyeckue evipasricenus

OpueHTHpOBaTbCSI B TOHATUSX M ONEepupoBaTh Ha ©0a30BOM YpOBHE
anreOpanyecko TEpMUHOJIOTHEN U CUMBOJIMKOM.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BoinonHsATe peoOpazoBaHus 1ENO0r0 BBHIPAKEHUS] B MHOTOUJICH MPUBEICHUEM
MOJI0OHBIX CIaraeMbIX, paCKPhITHEM CKOOOK.

BBINONMHATE yMHOXXEHHE OJHOWIEHA HAa MHOIOYWIEH M MHOIO4YJeHa Ha
MHOTOYJIEH, MPUMEHSTh (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoii
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Ha CIIPaBOYHYIO0 HHPOPMAITHIO).

OcCyliecTBIATh PA3JIOKEHNE MHOTOUYJIECHOB HA MHOXHUTENIM C TMOMOIIBIO
BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHUTENS, TPYNIUPOBKU CIIaraeéMbIX, TPUMEHEHUS
bopMyT COKpanEHHOTO YMHOKEHHS (C OTIOPOM Ha CIIPABOYHYIO WH()OPMAITHIO).

[IpuMeHsTh MpeoOdpa3zoBaHUsi MHOTOWICHOB JIJIS PEIICHUS PA3JIMUHbBIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMM IOKA3aTEIsAMM  JUIS
npeoOpa3oBaHus BhIpaKEHUH (C OMOPO Ha CIIPABOYHYIO HH(DOPMAILIHIO).

Ypasnenusa u nepasencmea

Pemate nMHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHSS IPABUIIA
Nepexo/ia OT UCXOJHOTO YPAaBHEHUS K PABHOCWIBHOMY emy. [IpoBepsTh, ABnsercs
YUCJIO KOPHEM YPAaBHEHHS.

Hmeth mpencraBiieHrne o rpaduueckux METo/Iax MPY PEHICHUU JTMHEHHBIX
YPABHEHHM U UX CHUCTEM.

[longOupate npuUMEpsl Map 4YHUCEN, SBIAIONIUXCS PEHICHUEM JUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOW TJIOCKOCTH Tpa¥K JIMHEHHOTO ypaBHEHUS C IBYMSI
MePEMEHHBIMU; TIOJIB3YACHh TPaUKOM, IPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiates cuctemsbl IBYX JTUHEWHBIX YpaBHEHUH C JIByMsI IEPEMEHHBIMHU, B TOM
qrciie rpaduvecku (C OMOpoi Ha aarOpUTM yUeOHBIX JEHCTBUIN).

CocTaBnsTh (1MOCIE COBMECTHOT'O aHAJIM3a) U PEIIaTh JMHEHHOE ypaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpPaBHEHUW MO YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJIYYEHHbIN PE3YIIbTAT.

Koopounamot u ecpagpuxu. @ynkuuu

N300pakath HA KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI; 3alKUCHIBATh YHCIIOBBIE MPOMEKYTKHA Ha
anre0pandecKoM sI3bIKe.

OTMeuaTth B KOOPJMHATHOW IJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpJUHATaM;
cTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKImu y = kx + b.

OnuceiBaTh C MOMONIBI0 (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXKIY

BEJIMYMHAMH (110 aJTOPUTMY Y4EOHBIX JEMCTBUI): CKOPOCThb, BPEMs, PaCCTOSHHUE;
1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIILHOCTD, BpEMSsI, 00BEM pabOTHI.
HaxoauTe 3HaueHne GyHKIIMHU 10 3HAYCHUIO €€ apTyMEeHTA.
[Tonumates rpadudeckuii crocod MNpeacTaBiICHUs W aHaIu3a WHQpoOpMaIuu;
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMAITHIO U3 TPA(PUKOB peabHbIX MPOIECCOB U
3aBUCHUMOCTECH.

8 KUIACC

Yucna u evluucieHus

Hcnonb30BaTh HavyallbHbIE MPEJACTABICHHUS O MHOXECTBE JCHCTBUTEIIbHBIX
YUCeN JUIA CPaBHEHUS, OKPYTJICHUS M BBIYUCICHUN; M300paXkaTh JIEHCTBUTEIIHHBIC
Yycja TOYKaMy Ha KOOPJAMHATHOM MPSMOM.

[IpuMeHsATh MOHATHE apUPMETHUYECKOTO KBaJIPATHOI'O KOPHS; HaXOIUTh
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KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIOJIHSTH
npocTeiime mnpeoOpa3oBaHUs BBIPAKEHUH, COJEPXKAIMX KBaJIpaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YHCET C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

Anzedpauyeckue gvipasricenus

[IpyMeHATP TOHATHME CTENEHH C LENbIM  [I0KA3aTelieM, BBIIOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX CTENEeHM C LEeJbIM IMoKazaTesneMm (C
UCIIOJIb30BAaHUEM CITPABOYHON MH(MOPMAIUN).

BhINOMHATE HECHOXKHBIE TOXKICCTBEHHbIE MNPEOOpa30BaHUsl PaIlMOHATBHBIX
BBIPKEHUI HAa OCHOBE MpaBWJ ACHCTBUI HaJ MHOTOWIEHAMH U alreOpandyecKuMH
TIPOOSMHU.

PacknmanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensTs npeoOpa3zoBaHUs BBIPAXEHHUM AJs PEIICHUs PA3IUYHBIX 33134 U3
MAaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHOW IPAKTUKH.

Ypasnenusa u nepasencmea

Pewate yMHeliHbIE, KBaJpATHBIE YpaBHEHHU (C MCIOJIB30BAHUEM CIPABOYHOM
uH(pOpMallMK) ¥ palMOHAIBHBIE YPABHEHMs, CBOJISIIIMECS K HHUM, CHCTEMBI JIBYX
YPAaBHEHHUI C IByMS IEPEMEHHBIMHU.

[TpoBOAUTH MTPOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
4yyclie ¢ NpUMEHEHUEM TIpaUuuecKuX Npe/icTaBlieHul (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUH pEUIeHUs, €CIM HUMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JEHCTBUM.

[lepexoauTh OT cjOBecHOM (POPMYIUPOBKM 3amaud K €€ anredpandeckoin
MOJEIN C TIOMOIIBIO COCTAaBJICHUS YPaBHEHUS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJyYECHHBIA PE3YJIbTaT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKH; PELIATh
JTUHEHHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOW W WX CHCTEMBI; JaBaTh IPpaUIECKyIO
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OmnepupoBarb Ha 0a30BOM ypoBHE (YHKUIMOHAJIBHBIE TOHATUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKUE OOO3HAUEHHS); OMPEACNATh 3HAYeHUE (QYHKIUH IO
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (YHKIUU MO €€ rpauKy.

CtpouThb rpaduKy 3J€MEeHTapHBIX GYHKIMA BUIA , Y =x%, Yy =X,y =+/Xx ,y=

k; omuceIBaTh CBOMCTBA YMCIOBOM (DyHKIMU 1O €€ rpaduKy (Mpu HEOOXOIUMOCTH C
X

HaIpaBJISOLEN TOMOLIBIO).

9 KIIACC

Yucna u evluucieHus

CpaBHUBATH U YHIOPSAAOUYUBATH pAIlMOHATBHBIE U HPPALMOHAIIbHBIC YUCIIA.

Breimonuate apudmernueckue ASHCTBUS ¢ pallMOHAILHBIMU YHCIIAMH, COYETast
YCTHBIE M MHUCBMEHHBIC MPUEMBI, BBITIOIHATH BBIYUCICHUS C HppaliOHaIbLHBIMU
YHCJIAMU.
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HaxoauTp 3HaYeHUs CTENEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHHU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKHUIAKY pe3yJibTara
BBIUHCIICHU, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

Ypasnenusa u nepasencmea

Pemate nuHeliHble U KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOJIAIIMECS K HUAM,
npocTeiire 1poOHO-pallioHaIbHbIE YPaBHEHHUS.

Pemare mpocredimme CcUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUUW C JBYyMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JMHEWHBIM (110 BU3yaIbHOU omope).

Pemate mnpocTeiime TEKCTOBBIE 3a/ladyd alreOpanyeckuMm CrocoooM ¢
NOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI [IBYX YPAaBHEHUH C JBYMS
EPEMEHHBIMH.

[TpoBOAUTH IMPOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
qyciie C NpUMEHEHHEeM TIpaduueckux MpecTaBiieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMA YPaBHEHUH PEILIEHUs, €CIIH UMEET, TO CKOJIbKO, U TIP.).

Pemate nMHEHbIE HEPaBEHCTBA, KBAaApPaTHbIE HEPABEHCTBA; H300paxkaThb
pEILICHUE HEPABEHCTB HA YMCIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cuctemMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIIHAE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YUCIIOBOIA
MPAMOM, 3aIUCBIBATh PELICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUHU PA3JIMYHBIX 3a]1a4.

Dynkyuu

Pacnio3naBaTh (QyHKIIMM H3yuyeHHbIX BHJOB. IloKa3bIBaTh CXEMAaTHUYECKH

pacrooKeHNe Ha KOOPAMHATHOM IIJIOCKOCTH rpa(bHKOB dyHKIM BUa: y = kx, y = kx
tb, ,y=ax* +bx tc, y=x,y=yx, y =

B 3aBUCUMOCTH OT 3Hauy€HUU KO3()PUIIMEHTOB; ONMUCHIBATH CBONCTBA (DYHKIIMIA.
Crpoutb 1 H300paxaTh CXEeMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUIUH,

OINUCHIBATh CBOMCTBA KBAJPATUYHBIX PYHKIMN IO UX rpauKam.

Pacno3HaBaTh KBajpaTHUHYH (DYHKLHIO 1O (QopMmysie, IPUBOJUTh IPUMEPHI
KBaJIpaTUUHBIX (YHKIUN U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUU.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacnio3znaBath apu(MeTHUECKYI0O U T€OMETPUIECKYIO MTPOTPECCUN TPU Pa3HBIX
crioco0ax 3aJaHusl.

BoInonHAT,  BBIYMCIIEHUS C  HUCHOJB30BaHWEM (QOpMya n-ro  WieHa
apu(pMeTHUYeCKOl W TeOMETPUUYECKOM MpPOrpeccuil, CyMMbl IMEPBBIX 7 UIEHOB (C
OTOPOH Ha CTIPABOYHYIO HH(POPMAIHIO).

Pemats 3a1aum, CBsI3aHHBIE ¢ YUCIOBBIMU ITOCIIEN0BATEIBHOCTAMH, B TOM YUCIIE
3aJa4d U3 PEATbHOM MKU3HUM (C UCIHOJB30BAHUEM KabKYJATOpPA, LHU(PPOBBIX
TEXHOJIOTUH).
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OcBoenne yueOHOro kypca «['eomeTpusi» Ha ypOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUsl JIOJDKHO OOECIeYMBaTh JOCTIKCHHE CICIYIOUIMX IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacnio3HaBaTh N3y4€HHbIE T€OMETPUUECKUE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacnojoXXeHue, HU300pakaTh IeOMETpUUYECKHE (UTYPBI; BBIIOJHATH YEPTEXKH 10
YCIIOBHIO 3ajauyu. M3MepsATh JIMHEHHBbIE W YIJIOBBIE BEJMYMHBL. Pemars 3amauu Ha
BBIYMCIICHUE JIJINH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpy0yI0 OIICHKY JTMHEWHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B PEAIbHOM
KU3HHU, Pa3MepOB MNPUPOJHBIX O0BEKTOB. Paznuuarh pa3mepbl 3THUX OOBEKTOB IIO
MTOPSIAKY BEJTUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 33]1a4aM (C UCIIOJIb30BAHUEM CMBICIIOBOI
OIIOPBI: HABOJSALIUE BOIIPOCHI U/UIIM AJITOPUTMA YU€OHBIX IEHCTBUI).

[Tonb30oBaTbCAd MNpHU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1a4.

[IpoBoauTh  1OKA3aTENbCTBA  HECIOKHBIX  I'€OMETPUYECKUX  TEOPEM.

[lonp30BaThCA MPU3HAKAMM PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAaHbl, IPOBEAEHHOM K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIeHUH TEOMETPUYECKUX 33/1a4 (C UCIIOJIb30BaHUEM 3pUTEIBHON HATIITHOCTH U/ UITU
BepOATBbHOM OTIOPHI).

OmnpenensTs NapajuieabHOCTb MPSIMBIX C IOMOILLBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HUMHU ceKywas. Omnpenenars napauielbHOCTh IPSMBIX C ITOMOIIBK) PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSAMOM.

Pemars 3a1aun Ha keTyaToil Oymare.

[TpoBOANTH BBIYUCIIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbBIE 3HAUEHUS YTIJIOB
B IN€OMETPUYECKUX 3aJa4ax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOTOYI'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IIPU IEPECEUEHUM JIBYX
IapaJuIeNIbHBIX NPSMBIX CEKylled. Pemars nmpakThyeckue 3agayd Ha HAXOXKIACHUE
YIJIOB.

MMeTp npeacTaBieHne O OHATHE F€OMETPUYECKOTO MECTA TOYEK.

DopMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JIuaMerpa
OKPYKHOCTH, II0JIb30BaTbCS UX CBOMCTBAMHU. YMETh NPUMEHATh 3TU CBOMCTBA IIPU
pEeLICHUH 3a1a4.

OpHuEeHTUPOBATHCS B MOHATHX: OMMCAHHAs OKOJIO TPEYTrOJbHUKA OKPY’KHOCTD,
LIEHTP OMHMCAHHOM OKpyXHOCTH. OnepupoBaTh Ha 6a30BOM ypoBHE (akTaMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO
CEepEAUHHBIE TEPIECHINUKYIISPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTUpOBaTbCd B IMOHATHSAX M OINEpUPOBAaTh Ha 0a30BOM YpPOBHE:
KacarelbHas K OKPYKHOCTH, TeopeMa O IEpPHEHAMKYJAPHOCTH KacaTelIbHOU W
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUs.

MMeTp mnpencraBiieHHE O MNPOCTEHIIMX TE€OMETPUYECKUX HEPaBEHCTB, HX
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MIPAKTUYECKOM CMBICIIE.
[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO LUPKYIS U
JINHEUKMU.

8 KUIIACC

Pacno3HaBaTh OCHOBHBIE BHJIbI  YETBIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUHN T€OMETPUUECKUX 3aa4.

OpueHTHpOBATHCS B MOHSITUM — TOYKU NEPECECUEHUS MEIWAH TPEYTOJbHUKA
(IeHTpa Macc) B pelieHry 3a1a4.

Biianers nousATHeM cpenHel JIMHUN TPEYTrOIbHUKA U TPANELHUH, IPUMEHITh UX
CBONMCTBA IIPU PELIEHUHN NMPOCTEUIINX FEOMETPUUECKHX 3a1ad. MiMeTs npencraBinexue
o teopeme dayeca U TeopeMe O NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pElIeHMs MPaKTUYECKUX 3a/1a4 (C ONOpOi Ha 3pUTENIbHYIO HATJISIHOCTB ).

[IpumeHsTh NpU3HAKKW TMOJA00US TPEYTOJIBHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKHX 3a/1aY.

[Tonb3oBaThess Teopemoit Iludaropa s pelieHHss TE€OMETPUUYECKUX U
NPAKTUYECKUX 3a/1a4.

Brnanerp TnNOHATHAMM CHHYCa, KOCHMHyCca MW TaHI€HCa OCTpOro yria
OPSAMOYTOJIBHOTO TpeyroibHUKa. [lonp30BaThCd ATUMH NOHATHUSAMHU I PEIICHUS
MPAKTUYECKHX 3a71a4 (MpU HEOOXOAMMOCTH C ONIOPOM HA AITOPUTM MPaABUIIA).

Beruucnsate  (pasnmuyHbiME - criocobamu)  (C OMOpOW HA  CIPABOYHYIO
MH(POpPMALIMIO) IUIOL[AAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(MOB3ysICh, TI€ HEOOXOAUMO, KANbKYIATOPOM). [IpuMeHsTh MOTy4YeHHbIE YMEHHUS B
IIPAKTUYECKUX 3a/1a9aXx.

Biianerp NOHATHUAMHM BIOMCAaHHOTO W LEHTPAIbHOIO YIVIA, HCIOJIb30BAThH
TEOpPEMbl O BIHMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKYLIUMHU) U yIiie MEXIy
KacaTeIbHOM M XOPAOU MPU PENIEHNH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnanere MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOMCTBA
OMHUCAaHHOTO YETHIPEXYTONbHHUKA MPU PEIICHUH MPOCTEHIINX 3a/a4.

[lpuMeHsATH MONydyeHHBIE 3HAHHUA HA IMPAKTHKE — CTPOUTh MaTeMaTU4YECKHE
MOJIENIU JUTSL 3314 pealbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHUS C
OPUMEHEHHEM TMOA00Ms W TPUTOHOMETpUHU (TMOJB3YysCh, TA€ HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KITIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOIIbIO
Pa3IUYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHNUE TPSIMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTe (C MOMONIBIO KAJIBKYJISTOpA) MJIMHBI U YIJIBL IS
HETAOJIMYHBIX 3HAYCHHM.

[Tomp3oBaThCs GopMyTaMu NMPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM JUISl HAXOXJEHUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM (C OMTOPOM Ha CIIPABOYHYIO MH(DOPMAILIHIO).
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Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HaXOXACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITH UX IIPU PELLICHUU
IIPOCTENIINX TEOMETPUUECKHUX 3a/1a4.

Brnagetrs moHsTHsIME MTpeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB
no106HbIX (uryp. [Tonbp3oBaThest CBONCTBaMU MOJ00US MPOU3BOIBHBIX (PUTYDP, YMETH
BBIUUCIIATH JJIMHBI M HAXOAUTh YIJIBl Y NMOJOOHBIX QUryp (MO aaropurMmy y4eOHBIX
nevicreuil). IlpumeHaTh cBolcTBa MOAOOMS B NPAKTUUECKUX 3ajladax. YMeETh
IPUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOLIEM MUpE.

[Tonp30BaTbes TeOpeMamu (IO BU3YaJbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpI, O MPOU3BEICHUN OTPE3KOB CEKYILHNX, O KBAaIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMHU, MOHMMATh HX TE€OMETPUYECKUN U (PU3UUECKHit
CMBICJI, TPUMEHATH UX B PEUICHUH T€OMETPUUYECKUX U Ppu3nyeckux 3anad. [Ipumensars
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, IIPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKHUX U NTPAKTUYECKUX 3a7ad.

Biamerp MOHATHAMM NPAaBHWIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI yTH OKPY>KHOCTH U PaAMaHHOMN MEPBHI YIia, YMETh BBIUNCIIATH INIONIAAb KPYyra
M €ro yactei (c omopoi Ha cnpaBo4yHYI MH(popmauuio). [IpumMeHsATs nonydeHHbIE
YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxogute ocu (WM LEHTpbI) CUMMETpUM (QUIYp, NPUMEHATH JBHKEHUS
IJIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIN IS 3a[1a4 peabHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOLINE BBIYNUCICHUS C
OpUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKHX (GYHKIUN (MONB3YyACh, TJIe
HEO0XO0IUMO, KaJIbKYJIATOPOM).
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[IpeameTHbIE pe3yabTaThl OCBOCHUS Kypca « BeposiITHOCTD M CTATUCTHKA» B 7—
9 Kaccax XapakTEepU3YIOTCs CIACAYIOIUMHA YMEHUSIMU.

7 KIIACC

Uutate wuHpOpMANMIO, TPEACTABICHHYIO B TaOJMIaX, HA JgUarpaMMax;
MPEACTABISATh JIaHHBIE B BUJE TAONWIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBHIE
(cTronbuatkie) U KPYroBbI€) IO MACCHBAM 3HAYECHHU (C UCIIOIB30BAHUEM 3PUTEIHHOM
HATJISTHOCTH W/WiK BepOaIbHOU OMOPHI).

OnucelBaTh U UHTEPOPETUPOBATH  pEajbHbIE  YUCIOBBIE  JIAHHBIE,
MPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpHeHTUPOBATHCS B MOHATUSX W ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE:
cpenHee apupMeTuyecKoe, MeiaHa, HauOoJIbIllee 1 HAaMMEHbIIIee 3HAUYCHU S, pa3Max.

NMerh mpencraBieHWe O CIy4alHOW M3MEHYMBOCTM Ha MpUMEpax LEH,

(U3UYECKUX BEIWYUH, aHTPOTIOMETPUICCKUX JTAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KUIIACC

W3Bnekate U mpeoOpa3oBbIBaTh HWH(POPMAINIO, TPEICTABICHHYIO B BHJIC
Tabnui, AuarpaMm, rpadukoB; MPEACTABIATh JAaHHbIE B BUJE TaOJIHUI], JUArPaMM,
rpaduKoB.

OnuckIBaTh MOCJIE COBMECTHOTO aHAJIN3a JAHHBIE C TIOMOIIbIO CTATUCTUYECKUX
nokasaresieil: CpeAHMX 3HAYeHUH Hu Mep pacceuBaHMs (pa3Max, AUCIEpCHs HU
CTaHAAPTHOE OTKJIIOHEHUE).

HaxoauTth 4acTOTHI YHCIIOBBIX 3HAYEHUW W 9aCTOTHI COOBITHH, B TOM YHCIIE 110
pesynbTaTaM HW3MEpEeHWH W HAOMIOACHWN (C HWCIOJIh30BAHUEM 3PUTEIBHON
HaIrJISIAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITUI B OMbITaX, 3Has BEPOSITHOCTU
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITaX C PABHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUAMH (C MCIOJIb30BAaHUEM 3PUTEIBLHON HATJISIIHOCTH W/WIU
BepOaJIbHON OTIOPHI).

Nmers mnpencraBieHue o rpapuyecKux MOJAENAX: JIEPEBO  CIy4alHOTO
HKCIIEPUMEHTA, IUarpaMMbl Dijiepa, YuCiIoBas mpsimasi.

OmneprpoBaTh MOHATHUSMHU Ha 0a30BOM ypOBHE: MHOKECTBO, IMOAMHOXECTBO;
BBITIOJIHSITH OTIEPAllUU HaJl MHOKECTBAMH: 00beIMHEHNE, TIepeCceUCHHE, JOTOTHCHHUE,
MEePEUNCIATh  DJEMEHTHI MHOXKECTB, TMPHUMEHSITh CBONCTBA MHOXKECTB  (C
MCIIOJIb30BaHNEM BU3YaJIbHOM OIOPHI).

HNmeth mpencraBieHne O rpa@UvIecKOM MPEACTABICHUE MHOXKECTB U CBsI3ei
MEXy HUMH JIJIS OMTMCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHUCJIC TIPU PEIICHUU 3a/1a4
U3 JPYTUX y4eOHbIX MPEIMETOB U KYpCOB.
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9 KIIACC

W3Bnekats U npeodpazoBbIBaTh MH(POPMALIUIO, IPEACTABIECHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUE TaOJNHI, quarpamm, rpadukoB; MPeACTaBIsATh JaHHbIC B BUIC
TabJIUL, TUarpaMm, rpauKoB.

Pewate npocreiimme 3aga4d OpraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, & TAKKE
C MCII0JIb30BaHHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wmets mpencraBieHre o0 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MAacCHBOB
YHUCJIOBBIX ITaHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YAChH
pe3yspTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOJIOEHUH (C OMOPOI Ha CIIPABOYHYIO
uH(opMaIuio).

HaxoauTbs BEpOATHOCTH CIydyalHBIX COOBITHII B M3YYEHHBIX OINbITaX, B TOM
YHClie B OMbITaX C PAaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITUSIMH, B CEpPHUAX
WCIIBITAHUM 10 IIEPBOIO YCIIEXA, B CEPUAX UCIIBITAHUU bepHyIuIn.

Nmers mnpencraBineHue O CIy4YalHOW BEJIMYMHE W O pPacHpencicHUun
BEPOSATHOCTEM.

NMeTp mnpencraBieHUE O 3aKOHE OOJIbIIMX YHCEN Kak O MpOsBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHCEN B
IPUPO/JIC U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «<MATEMATHKA»

5 kaace (170 u)

Ha3Banue
pa3nesa (TemMbl)
Kypca (4uciio

OcHoBHoOe cofepkaHue

OcHOBHBIE BU/IbI 1ATEJIbHOCTH 00Y4YAKOIIUXCS

4acoB)
HatypajibHble Hecatnunas cuctema cuucieHus. Psan HarypanbHbIX yucen.|UwrTarth, 3anMcbiBaThb, CPAaBHMBATh HATypaJibHbIE YHCIIA;
yncia. JleiicrBust ¢ | Hatypanenbiii psaa. Yucno 0. HarypanbHble uncna Ha KOOp-|y4acTBOBAThL B OOCY:KIEHHH CIHOCO00B YIIOPSIOYMBAHUS
HATYPAJIbHBIMH nuHaTHOW mipsimoi. CpaBHEHUE, OKPYIVICHHE HATYypPaJbHBIX | YUCEN.
qyncJIaMu YHUCelL. HN300paxarh KOOpIWHATHYIO TIPSAMYIO, OTMeYaThb dYHCIIA

(43 v)

Apudmernueckne JEHCTBUS € HATypaJbHBIMH YHCIIAMHU.
CpolicTBa HyJIsl IPU CIOXEHUM U -yMHOXEHHH, CBOMICTBa
€OVHMIBI  IIpu  yMHOXeHMHM.  llepemecturenbHOoe UM
COYETaTEIbHOE  CBOMCTBA  CJIOXKEHHMS UM YMHOXEHUS,
pacnpeoenumenbHoe C80UCMEO YMHONCEHUSL.

TOYKaMU Ha KOOPJAWUHATHOM IpPSMON, HAXOAUTHb KOOPIAUHATHI
TOYKH.

HccaenoBarsb cBOMCTBA HaTYypajabHOTO psna, uucen 0 u 1 npu
CJI0KE€HUH U YMHOKCHHH.

Hcnosb30BaTh NPaBUIIO OKPYTIIEHUS HATYPAIbHBIX YUCEN IPU
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Jlenumenu u Kpamuvie YWCIA, PA3JOKEHUE YUCIA Ha
MHOXxUTenH. [lenenume c¢ ocrarkom. IIpocTele M cocTaBHbIE
yncna. Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9.

CreneHs ¢ HATYypaJIbHBIM [TOKA3aTEIEM.

Hucnosble BEIPAKEHHUS; IOPSALOK ACHCTBUN.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHUECKHE NeHCTBUS,
Ha JABUKEHUE U MOKYTIKH.

HEOOXOIMMOCTH C OIOPOH Ha aJrOPUTM IpaBHJIA.

BoinoJHaTs, apudmerudyeckue AedCTBUS C HATypaJIbHBIMHU
YHUCIaMH, BBIYMCJIATH 3HAUCHHS] YHUCIOBBIX BBIPAXEHUH CO
cKkoOKaMu 1 6e3 CKOOOK.

3anuchbIBaTh NPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHU,
HCMOJb30BATh TEPMHHOJIOTHI0 (OCHOBaHWE, II0KAa3aTesh),
BBIYMCJIATH 3HAYEHHS] CTENeHeH NpU HEOOXOAMMOCTU C
BHU3yaJIbHOU OIIOPOM.

BbINOHATL NPUKUAKY M OLEHKY 3HAYCHUN YMCIIOBBIX
BBIPQXKCHHM, NMpeaaratb U NPUMEHSITh NPUEMBI MPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh MpH BBHIYHCICHUSX NepeMecTUTeNbHOE W
coyeTare/ilbHOe CBOWCTBAa CJIOXKEHHSI M  YMHOKEHMHS,
pacnpeodenumenvhoe C60UCME0 yMHOMceHUA; HOPMYTHUPOBATH
U T[pUMEHATh NpaBWia MNpeo0pa3oBaHUsl  YMCJIOBBIX
BbIPA’KEHNH HA OCHOBE CBOMCTB apU(PMETHYECKUX JAeiCTBUH
NP HeOOXOAUMOCTH C HANPABJIAIOLIEN MOMOIIbIO.
®opMyJIMpOBaTh ONpeleJeHusl JeTUTeNss U KpaTHOro (c
OTIOPO¥ Ha aJITOPUTM IPaBUJIA), HA3bIBATH JEJIUTENN U KpaTHbIE
YylyClla; Pacmo3HaBaTb IPOCTBIE UM  COCTaBHBIE YHUCIA;
¢dopmyaupoBaTh N IPUMEHATH MPU3HAKYU JICTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha ajnropuT™M IpaBuia); NMPHUMEHSTh
AJITOPUTM Pa3JIOKEHUS YHCIAa HAa MPOCThlE MHOXHUTEIH;
HAXOAUTB OCTaTKH OT JI€JICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
HATYPaJbHBIX YUCIIaX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BbICKA3bIBAHUSI M OTPHUIAHUS BBICKA3bIBAHUN O
CBOWCTBaX HaTypaJbHBIX YHCEJN C OOPOH Ha oOpasel.

Pemiath TEeKCTOBbIE 3agaud  apu(METHUECKHUM CIIOCOOOM,
HCNOJIB30BATh 3aBUCMMOCTH MEX/y BEITUYMHAMU (CKOPOCTb,
BpEMs, pacCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh U JAp.) NpHU
HEOOXOIMMOCTH C MCITOJIb30BaHUEM CIIPABOYHON MH(OpMAIINHU:
aHAJM3UPOBATH TEKCT 3a7auu, nepeGopmMyIUpPOBATH YCIOBUE,
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H3BJIEKATh HEOOXOIMMEIE JTaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTH MEXIYy BEIUYMHAMH TIPH HEOOXOIUMOCTH C
HaIPAaBJISIONIECH MOMOIIBIO.

MogaeanpoBaTh XOJ PEIICHUS 33Jladyd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTh, pa3dupars pa3IUUHbIC
pELICHUI TEKCTOBBIX 3a4ay.

C nomomb0 mefarora OLEHUBATH IOJTYYEHHBIN pe3ynbTar,
OCYILIEeCTBJSATH  CaMOKOHTpPOJb, MpPOBEpPsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OIIHOKH.

Pewamv 3a0auu ¢ nomouwipro nepebopa ecex 603MONHCHBIX
eapuanmos.

3HAKOMHTHCS ¢ HCTOPHUEH pa3BUTHS apUPMETHUKH.

peuicHusd, 3alrucu

Harnsanas
reomerpus. JIuHuu

Ha IMJIOCKOCTH
(12 u)

Touka, npsimasi, OoTpe30K, Jyd. Jlomanas. M3mepenue mJIMHBI
OTpPC3Ka, MCTPUYCCKUC CAUHUIIbI HN3MCPCHUMA JJINHBI.
OKpY>KHOCTb U KPYT.

[IpakTrueckas padora «IlocTpoeHune y3opa u3 OKpy>KHOCTEN».

VYron. Ilpsamoi,
N3mepenue yrios.

OCTpPBIA, TYyMOW W Pa3BEPHYTHIA YIJIbI.

[IpakTuyeckas pabora «IlocTpoeHue yriosy.

Pacno3HaBaTh Ha dyepTexkax, PpHUCYHKaX, ONHCHIBATD,
UCIIONIB3Ysl TEPMHUHOJIOTHIO, U HM300paxkarb C [OMOIUIbIO
4epTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH  TIO
BU3YaJbHOW OIOpE): TOYKY, NPSMYIO, OTPE30K, Jyd, Yroll,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMeEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEoUMX (opMy H3yYEHHBIX (DUTYP, OLEHHBATHh HX
JIMHEWHBIE pa3MephI.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI JUIS
MOCTPOEHUS U U3MEPEHUS: M3MEPSATH JJIMHY OTPE3Ka, BEIUYUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM UIMHBI, YIOJI, 3aJaHHOU
BEJIMUMHBL; OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKpPY’KHOCTb 3a/IaHHOTO pajnyca.

HN3o00paxars KoH(HUTypanmuu TreoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIWHOBAaHHOM U
KJIeT4yaTo Oymare; mpemjiaratb, ONMHUCHIBATH U 00CY:KIATH
€roco0bl, AJrOPUTMBbI IIOCTPOEHMSI TIOCIE COBMECTHOIO
aHanM3a.

Pacno3naBatb 1 n300paxaTh Ha HEJIMHOBAHHOM M KJI€TYATOM
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Oymare TpsSMOi,
CPaBHMBAThH YTJIBL
BbIYUCAATH JTUHBI OTPE3KOB, JIOMAHBIX.

IlonumMaTth W HMCOOJIB30BATH MNPH  PellleHHH  3a1a4
3aBHCHMOCTH MEX]y €IUHUIIAMH METPHUECKOH CHCTEMBI MEp;
3HAKOMHUTBCS C HEMETPUYECKUMH CHCTEMaMH Mep; BbIPaKaTh
JUITMHY B Pa3IMYHbIX €IMHULIAX U3MEPEHHS ITPU HEOOXO0AUMOCTH
C OTIOpO¥i Ha CHIPABOYHYIO HHPOPMALIHIO.

HccaenoBarh Gurypsl u KOHPUTypaLuu, UCHIOIB3YS LHPPOBBIE

pECYpCHI.

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

OOLIKHOBEHHEIE
npoou
(48 1)

HpoOsb. IlpaBunbHble W HempaBUIbHBIE ApoOH. OCHOBHOE
CBOMCTBO aApoOu. CpaBHEHHE APOOEH.

CrnosxeHue 1 BBIYUTaHHE OOBIKHOBEHHBIX Jpobeit. CMenanHas
Ipo0b. YMHOXXEHHE U JIeJieHHE OOBIKHOBEHHBIX ApOOeii;
B3aUMHO-00paTHBIC APOOH.

Pemienne TeKCTOBBIX 3aad, conaepikammx apobu. OCHOBHBIC
3a/1auu Ha ApOOH.

[Tpumenenue OyKB JIJIs 3aIIMCH MAaTEMaTUYECKUX BBHIPAKEHUH U
MIPETI0KEHU M.

MopeaupoBarb B rpaduueckoil, mnpeameTrHoi ¢dopme, ¢
MIOMOILIbI0 KOMITBPIOTEPA TOHSATHUS M CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH JPOOKIO.

YuTaTh U 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npeaiarath U 00CyKI1aTh COCOOBI YIIOPSIOUUBAHUS APOOCH.
MN300pa:kaTtb  OOBIKHOBEHHBIE ~ JpoOM  TOYKAMH  Ha
KOODAMHATHOM  MPSIMOM;  MCIOJb30BaTh  KOOPAUMHATHYIO
MPSIMYIO JJISI CDAaBHEHHS IPOOEH.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOLIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOd Ha MPaBUIIo;
HCNOJIb30BATH OCHOBHOE CBOWCTBO JpoOW ISt CoKpaujenus
Opobeti u npusedenus OpoOU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IpeacraBaaTs mo o0pa3ily cMemaHHy0 JApoOb B BHUJC
HEMpaBUJIBHON MW  BBIACIATH LEJIYyHD 4YacTh 4YHCIA U3
HETPaBUILHOMN TpoOH.

BbinoaHATL apudmeTnyeckue AeiicTBUS ¢ OOBIKHOBEHHBIMU
Opo0siMM B TPOCTBIX Cllydasx; MPUMEHSTh CBOlicTBa
apupMETHICCKUX JECHCTBUHN IS pallMOHATN3alMH BEIYACICHUH.
BbInoHATH NMPUKUAKY M OUEHKY PE3YJIbTaTa BBIUMCICHUN;
NnpeaiaraTtb 4 NPUMMEHATh NPHUEMBI IPOBEPKHU BBHIYKCICHUMN.

IIpoBoaUTH HcCIEIOBAHUSL CBOWCTB JpoOEii, omupasch Ha
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YUCJIOBBIE JKCIIEPUMEHTHl (B TOM YHCIE C
KOMIThIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BHICKAa3bIBAHUS O IPOOSX,
NPUBOAUTH IPUMePbI U KOHTPIIPUMEPBL.

Pemars nmpocreiiine TEKCTOBBIE 3aJayd, COAEpKAIIUe
IpoOHbIEe NaHHBIE, U 3aJa4d Ha HAXOMCOeHUe Yacmu yeno2o u
Yeno2o no e2o 4acmul; GblAGNAAMb UX CXO0CMEA U PA3AUYUA.
MopeanpoBaTh XOJ pPELICHHS 33Ja4d C IOMOIIBK PUCYHKA,
CXEMBI, TaOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3JIUYHBIC PEIICHUS,
3aliCH PENICHUH TEKCTOBBIX 3a7a4 MPU HEOOXOIUMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

C nomomb0 mearora OLEHWBATh IOJTYYEHHBIN pe3ynbTar,

IIOMOIIBIO

OCYLIECTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OUIHOKH.
3HAKOMHTHCS ¢ HCTOPHUEH pa3BUTHS apUPMETHUKH.

Harasinnast MHOroyrojapHHUKH. YeTbIpEXYroNbHUK, MpSIMOYTOJIbHUK, | Pacnio3HaBatb, wu300pamxaTrb ¢ TOMONIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJENUpOBaTh H3 Oymaru

MHOroyroJibHUKH TpeyronbHUK. MHOTOYTOJIbHUKH.

(10 v) TIiomans U MepuMeTp MPSAMOYTOILHUKA U MHOTOYTONLHHKOB, IIpuBoauTs npuMepbl 0OHEKTOB PEATHHOIO MHUPA, HMEIOLINX
COCTABIEHHBIX M3 TPAMOYTOTHHUKOB, €MHHMIBI M3Mepenus| POPMY — MHOTOYronbHHKa, MpAMOYTOJIbHIKA,  KBalparta,
romaz. [lepuMeTp MHOTOYTOTEHUKA. TPEYroJbHUKA, OEHMBATh UX JTUHEHHBIE pa3MEPHI.

BbluMciasiTb: TEpUMETpP TPEYrojbHUKA, MPSIMOYTOJIbHUKA,

MHOTOYTOJIbHUKA; IUIOIIAAb MPSIMOYTOJIbHHUKA, KBajpara (Ipu
HEOOXO/IMMOCTH C OTIOPOM Ha aJTOPUTM YUIE€OHBIX JCHCTBUIN).
H3o6paxkars OCTPOYTOJIbHBIE, IPSIMOYT OJIBHBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTth Ha KjeT4yaToOM Oymare KBajapaT M MPSMOYTOJBHUK C
3a/laHHBIMH JUITMHAMU CTOPOH.

HccaenoBars cBoiicTBa TPSMOYTOJbHUKA, KBajapara IMyTEM
OKCTIIEpUMEHTa, HaOJI0AeHUs, W3MEPEHUs, MOJCITUPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJbHUKA.
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Pacno3naBaTh UCTHMHHBIE M JIOKHBIE BBICKA3bIBAHHSA O
MHOTOYTI'OJIbHUKAX, IPUBOJAUTH MIPUMEPbI U KOHTPIIPUMEPBI.
HccnenoBath 3aBUCMMOCTB IUIOIIAAU KBajapaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPAaTHON CETKU IS IIOCTPOCHHUS
¢uryp;  pa3duBaThb  IPAMOYIOJIBHUK  Ha  KBaJparThl,
TPEYrOoJbHUKH; COCTABJAATL (UTYpPHI U3  KBaJIpaToB U
PSMOYTOJIBHUKOB U HAXOJUTh UX MJIOLIA/b, Pa30UBaTh (PUTypbI
Ha NPAMOYTOJIBHUKHA U KBaAPAThLI U HAXOAWUTH UX IUIOIAAb (HpI/I
HEOOXOIMMOCTH C HaITPaBJISIONIEH TOMOIIIBIO).

BeipaxaTh BeNMUMHY IUIOINAAU B DPA3IMYHBIX EIUHHUIAX
U3MEpPEHUS] METPUYECKOM CHCTEMBI MeEp, MCIO0J1b30BaTh
3aBUCUMOCTH MCXKITY MCTPUYCCKUMHU C€IUHUIIAMU H3MEPCHUA
IUIOINAAX TpU HEOOXOAUMOCTH C ONOPOM Ha CHPAaBOYHYIO
UH(OPMALIHIO.

3HaKOMHTBCH C NpHMepaMH IPMMEHEHHMs IUIONAIA U
nepuMeTpa B NpaKTUYECKUX cuTyauusx. Pemarb 3agaum us
peaTbHOM XU3HU, MPU HEOOXOAMMOCTH C OTIOPOM HA aJTOPUTM
IIPaBUJIa, 00CYKAATh pa3In4YHbIe CIOCO0bI PEIICHUS 3a/1a4.

JlecsaTHUHbIE
npooun
(38 u)

Hecstruunas 3anuck apodeit. CpaBHEHUE TECATUYHBIX IPOOEH.

JleicTBUsI C AECITUIHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobell.

Pemenne TeKCTOBBIX 3adad, conepkamux apodu. OCHOBHBIE
3aJ1auu Ha APOOH.

IIpencraBiasiTh JOeCATHUHYIO OpoOb B BUAE OOBIKHOBEHHOM,
YUTATh M 3alUChIBATh, CPABHMBAThH JCCATHYHBIE APOOHU,
npemjaratb M 00Cy:KIaThb CHOCOOBI  YIOPSJOYMBAHUS
JECSITHYHBIX APOOCH.

N300paxkaTh necsTHUHBIE APOOM TOUYKAMU HAa KOOPAWHATHON
MPSIMOM.

BbIAABIATH CXOACTBA M PA3JIMYUsl NPAaBUI apUPMETHIECKUX
NeMCTBUH ¢ HATYPAIbHBIMH YHCIAMU U IECATHYHBIMU IPOOSIMH,
II0CJIE COBMECTHOI'O aHAJIN3a.

BoinoaHaTs apudmMernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sMU; BBINOJIHATH NPHUKUAKY H OLEHKY pe3yibTara
BBIYMCIICHH.

IlpumeHsTh cBoiicTBa apuPMETHUSCKUX JEUCTBHH IS
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panuoHaIn3anuu BBIYHUCJICHUH.

Ilpumenamop npasuno OoKpy2ieHus Oecimuunvix opoodeti, TIPH
HEOOXOIMMOCTH C BU3YyaJIbHOM OMOPOH.

IIpoBoauTh wuCCAEAOBAHUSA CBOWCTB JECATUYHBIX IPOOCH,
OnupasiCb Ha YHUCIIOBBIC JSKCIICPUMCHTHI (B TOM 4YHCJIIE C
MOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTL  NPUMEPbI U  KOHTPIPHUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUILIAHUS BbICKA3bIBaHUI.

Pemars nmpocreiiiine TEKCTOBBIE 3aJayd, COAEpIKAILLIHME
IpOoOHbBIE TaHHBIE, U Ha HAX0JCOeHUe Yacmu Yeno2o U yeuo2o no
€20 yacmu; BHIIBJSITh UX CXOACTBA U Pa3IHYHus.
MopeanpoBaTh XOJ pPELICHHs 33aJa4d C MOMOIIbI PUCYHKA,
cxeMbl, Tabmuipl. Pa30uparh pa3nuyHble pELIeHHS, 3aluCh
pELICHUI TEKCTOBBIX 3a4ay.

OnepupoBaTh IpOOHBIMU YUCIAMU B PEaJIbHBIX KU3HEHHBIX
CUTyallusiIX.

C nomompb nexarora OLEHUBAThb IOJTYYEHHBIN PE3ynbTar,
OCYHIeCTBJSATh  CaMOKOHTPOJb,  MpPOBEpPsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIHOKH.

3HAKOMHUTBCSI ¢ HCTOPHUEH pa3BUTHA apU(DMETUKH

Harasanas
reoMeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(9w

MHnoeoepannuku. H3o00pasicenue muozocpannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

Ipsamoyzonvuoviii napannenenuneo, Kyo. Pazeépmku kyba u
napanieienuneoa.
006vém Kyba, npsamoy20ibHO20 Napaielenuneod.

Pacno3zHaBaTh Ha 4epTeskax, PUCYHKAX, B OKPYKaloleMm
MHPpe IPsIMOYTOJIbHBIN Napasuiesenurnesl, Kyo, MHOTOIpaHHUKH,
ONUCHIBATh, HCHOJb3YySl TEPMHUHOJOTUIO, OIEHMBATH
JIMHEUHBIE pa3MEpBI.

IIpuBoANTH MpUMeEPbI OOBHEKTOB PEaTbHOTO0 MHUPA, UMEIOIIHX
dbopMy MHOTOTpPaHHHKA, MPSIMOYTOJILHOTO Mapaieienumesa,
KyoOa.

HN300paxarh KyO Ha KJIeTyaToi Oymare.

HccaenoBarn CBOMCTBA KyOa, MPSIMOYTOJIBHOTO
napasuiesienumne a, MHOTOTPaHHUKOB, UCIONB3YS MOJAENTU IMpHU
HEOOXOUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.
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Pacno3HaBaTrhs pa3BEépTKM KyOa W mapajuienenunena.
MopenupoBath Ky0 U napasuieienunesn u3 Oymaru U mpouux
MaTepHasioB, IO 00pa3Iry.

Haxoauth u3MepeHHs,, BBIYMCASATH IUIOMAAL TOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapauieNienuIe;a ¢ OMopor Ha
QIrOpUTM Y4eOHBIX JEWUCTBUN; HCCJAEeA0BATH 3aBHCHMOCTh
00béMa Ky0a OT JITMHBI ero pedpa.

Habaopats 4 NPOBOAWTH AHAJOTMHM MEXAY MOHITHIMHU
IUIOIAAN U 00BEMa, IepUMeTpa U TUIOIIAAH ITOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBaHUSA O
MHOTOTPaHHHUKAX, NMPUBOAUTH NPUMEPbI ¥ KOHTPIPUMEPHI.
Pemarsp 3a1a4u 13 peaabHON KU3ZHU.

IloBTOpPEHME
1 000011IEHHE
(10 u

IToBTOpEHNE OCHOBHBIX MOHATHM M METOIOB Kypca S5 Kiacca,
000011IeHNE 3HAHUH.

BoruucasaTs 3Ha4Y€HNS BBIPAKEHNUN, COJIEPKAILNX HATYPAJIbHBIE
yHclia, OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOH, BBIIOIHATH
npeoOpa3oBaHMs YUCEN NMPU HEOOXOIUMOCTH C HaIPaBJISIOMICH
MIOMOUIBIO.

BpiOupars cnmoco0d CcpaBHEHUsS ~ YHCE,  BBIYMCICHUH,
NPUMEHSATh CBOMCTBA apU(PMETHUYECKUX JeHCTBUHA  aJs
palMOHaIN3aluU BEIUMCIICHUH.

OcymecTBJISITb CAMOKOHTPOJIb BBITOJHSAEMbBIX JIEHCTBHN U
CaMOIIPOBEPKY pe3y/bTaTa BEIUUCICHUM.

Pemiate mnpocreiimime 3aia4d U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS IS pElIeHUs 3a7a4d U3
JPYTruX y4eOHbBIX MPEIMETOB.
Pemars mnpocreiilume 3agaum
CPaBHUBATH  CHOCOOBI  pEIICHUS
PalMOHAJBLHBIH CIIOCO0.

cnocodamu,
BbIOMpPATh

pPa3sHbIMHU
3a/auu,
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6 xmacc (170 u)

Ha3Banue
pasaeina (TemMbl)
Kypca (4uciao

OcHoOBHOe colep:KaHue

OcHOBHBbIE BUIbI 1€ATEJIBLHOCTH 00y4aI0IIUXCS

4acoB)
HatypaJsibhble ApudmeTnueckue AeMCTBHSI ¢ MHOTO3HAUYHBIMU HATYpallbHbIMY | BLINOJHATL apudMeTHYecKHe TeHCTBUSI C MHOTO3HAYHBIMU
qucJjia qucjaaMu. YucioBble BBIPAXKCHUA, MOPAAO0K ﬂeﬁCTBHﬁ, HaTypaJJbHBIMH 4YHCJIaMH, HAXOAUTb 3HAYCHMUSA YHCIOBBIX
(30 9) UCIOJIb30BaHue CKOOOK. OKpyriieHHEe HaTypaIbHBIX YHCEN. BBIPAXECHHH CO CKOOKaMH 1 0€3 CKOOOK; BHIYUC/ISITH 3HAYEHUSI

Jlenutenu u KpaTHBIE YHUCIA; HAUOOIbWUL 0OWULL Oequmens u

HaumeHbvulee 061/1/;66 KpamHoe.

PaznoxeHue uyuciaa Ha TPOCThIE MHOXHUTENU. JlenrMMoCTh

CYMMBI U NIPOU3BEICHHUS. [[eleHrne ¢ 0CTaTKOM.
Pemenne TeKCTOBBIX 3a1a4.

BBIpAXEHU, COIepKALUX CTETIECHH.

BbINOJHATH MNPUKUAKY ¥ OLEHKY 3HAuYeHUN YHCIOBBIX
BBIpQXXCHH, IPUMEHATH NPUEMBI IPOBEPKH pe3yIbTaTa.
Hcnonp3oBath Mpu BBIUMCICHUAX MepeMeCTHTEbHOEe H
coyerarejilbHOe CBOMCTBAa CJOKEHMA M  YMHOXKEHUs,
pacnpedenumenbHoe C60UCMEO YMHONMCEHUS OMHOCUMETbHO
CN10J#CeHUA, CBOTICTBA apU(PMeTHUECKHUX el CTBUIL.
HccnenoBarh yncioBble 3aKOHOMEPHOCTH, IPOBOIUTHYNCIIOBBIE
9KCIIEPUMEHTBI.

®opMyJIMpOBaTh  ONpeleJeHUsl JCIUTeNs W KpaTHOro,
HAWOOJBIIIET0 OOILIEro MOEIUTENI W HaWMEHBIIEro OOIIEero
KpaTHOr'0, MPOCTOTO M COCTaBHOTO YHCEN; MCIONb30BaTh 3TU
MOHSATHS TIPU PEIICHUHN 3a1a4 (IpH HEOOXOIMMOCTH C OTIOPOM Ha
QJITOPUTM IPaBUIIA).

I[IpuMeHATH AJNTrOPUTMBbI BBHIYUCICHHUS HaWOOIBIIET0 OOILIETO
JENUTENs] YW HAaWMEHBIIEro OO0IIero KpaTHOTO JBYX YHCEI,
AJITOPUTM Pa3JI0KEHUS YKCIIa HAa IPOCThIE MHOXKUTEIH.
HccaenoBarb cBOCTBA JEIMMOCTH CYMMBI U IIPOM3BEICHUS
YHCell ¢ OIIOPOM Ha BOIPOCHBIM IUIAH.

IIpuBoauTL NpUMeEPbI YHCEI C 33JaHHBIMU CBOWCTBAaMH,
pacno3HaBaTh BepHble H HeBepPHbIe YTBEP)KJIECHUS O CBOMCTBAX
Ylcell, ONMpPOBepPraTb HEBEPHbIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoHcTpyupoBars  MaTeMaTH4YecKHe  NpeAJIOKeHUs] C
MIOMOIIBIO CBSI30K «H», KHUJIH», «ECIH. .., TO...» IO 00pa3iy.
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Pemath TEKCTOBBIE 3a1a4M, BKIIOYAIOIINAE TOHATHS ACIUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIONB30BaTh Mepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OIIOPOM HAa BOIIPOCHBIN IIJIAH.
MopenupoBaTh XOJ pEILICHHs 3aladd C MOMOLIbIO PHUCYHKA,
CXEMBI, TaOIHUIIBL.

[IpuBoanTh, pa3bupaTh, OLEHUBATH Pa3JIHYHbIC peLICHUs,
3alMCH  pelleHMid TEeKCTOBBIX 3aJa4 C HalpaBISIOIEH
MIOMOUIBIO.

Kputnuecku oneHuBaTh NMOJy4YeHHBIH pe3y/ibTaT, HAXOAUTH
OmMOKH, OCYLIeCTBJIATH CAMOKOHTPOJIb, IPOBEPss OTBET HA
COOTBETCTBHE YCI0BHIO.

Harasgnas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(79)

Ilepnenouxynapuule npsamvie. Ilapannenvrule npsamuvle.

PaccrosiHue Mexny IByMs TOYKAMH, OT TOYKH 0 NPSAMOHU,

JUIMHA ITyTU Ha KBaJPAaTHOM CETKE.
IIpumepyl npsamvix 6 npocmparcmee.

Pacno3zHaBaTp Ha YepTekKax, PUCYHKAX CIydad B3aWMHOIO
PaCIOJIOKEHUS ABYX MPSMBIX.

HN3o0paxkars ¢ MNOMOWIBI0 4YepPTEXKHBIX HMHCTPYMEHTOB
KjIeTyaToll Oymare JBe Iepecekarolyecs MpsMble, IBeE
napajuleJIbHbIE MPSMBIC, CTPOUTH NPSAMYIO, NEPIECHIUKYISPHYIO
TAHHOM.

IIpuBoauTs npuMepsbl NapauIeIbHOCTU u
NEPIEHIUKYIIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTp B MHOTOYIOJIBHHKAaxX IEPHEHAMKYISPHBIE U
napajuieJabHble  CcTOpoHbl. M300pakaTh MHOIOYTOJIBHUKU C
napajie/IbHbIMHU, IEPIEHIUKYIAPHBIMA CTOPOHAMU IO 00pa3Iy.
HaxoauTe paccTossHME MEXIy ABYMs TOYKaMH, OT TOYKH JO
NpsSIMOM, JUIMHY MYTH Ha KBaJpaTHOW CETKE, B TOM YHCIIE
UCTIONB3YS IIU(PPOBBIE PECYPCHI.

Apoon
(324)

OObIkHOBEHHAst  ApoOb,  OCHOBHOE  CBOWMCTBO

cokparieHue apodeit. CpaBHEHHUE U YIIOPSIA0UYNBAHKUE TPOOCH.

Jlecatuunble ApoOU 1 METpUYECKas CUCTeMa Mep.

apodu,

Apudmernueckne  gecTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMU I[pO6SIMI/I.

u

CpaBHUBATH U YNOPSIA0YHUBATH JIpoOU, BHIOMPATH CHOCOD
CpaBHEHHUS JPOOCH.

HpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobOeil 1 OOBIKHOBEHHBIC B BHJIC JCCATUYHBIX, HCMOJIB30BATH
JKBHBAJIEHTHBbIE MPEACTABJIECHHS JPOOHBIX YHCEN TpPU UX
CpaBHEHHH, MPH BBIYUCICHHUSX (TIPU HEOOXOJAUMOCTH C
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OtHomienue. Jlenenue B NaHHOM OTHomieHUH. Macwumao,
POMOPLHSI.

[Tonsitue mpoueHTta. BrruncieHue mnpoiueHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3a1a4, COJAEPIKAIIMX APOOU U IPOLIEHTHI.
[TpakTuueckast padota «OTHOIIEHUE IJIMHBI OKPYKHOCTH K €€
TUAMETPY».

HaIPAaBJISAIONIEH TOMOILBIO).

HUcnoab30BaTh JCCATUYHBIC ApOOM TpH MpeoOpa3oBaHUHU
BEJIMYUH B METPUYECKOU CUCTEME MEP.

BoinoansaTs apugMeTnyeckue aeicTBUA C OOBIKHOBEHHBIMU U
JNECSITUUHBIMH IPOOSMHU.

BouruuncasaTs 3HAYEHUS BBIPAXKEHHUI, coAepKaIImx
OOBIKHOBEHHBIE U JIECATHYHbIE  APOOH,  BBINOJHATH
npeoOpazoBanus ApoOel, BBIOMPATH CHOCO0, NPUMEHSTH
cBoiicTBa apuMeTHUECKUX ACHCTBUU JUIA PAIMOHATU3AINI
BBIUMCIICHUM.

CocTaBasiTh OTHOIICHHS U MPOMOPLUU, HAXOAUTH OTHOLICHHE
BEJINYYH, ICTTUTh BEIMYUHY B JAHHOM OTHOIICHUH.

HaxoauTh 3KCHEPUMEHTAJNBbHBIM NMYTEM OTHOLIEHUE JJIMHBI
OKPY)KHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Haxoauth Mmacmitad TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
HCITONIB3Ys MacITabd ¢ OMopo Ha aJTOPUTM YU4eOHBIX ICHCTBHM.
OOBACHATH, UTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PeUu CO
CJIIOBOM «IIPOLIEHT». BbIpamaTh MpoLeHThl B Ipo0sSX U IpoOH B
MPOIEHTaX, OTHOIICHUE IBYX BEIMYMH B IMPOILICHTAX.
BbIYMCJIATH TIPOIEHT OT YKCIIA U YUCIIO TIO €T0 MPOIEHTY.
OKpyrasTe 1poOH U MPOIEHTHI, HAXOAUTH MPUOIKEHUS YUCEIT
pu HEOOXOTMMOCTH C MCIIOIH30BAaHUEM BH3yaTbHOU OTIOPBI.
Pemiate 3agayM HA YacTH, MPOLICHTHI, NPOMOPILUHU, HA
HaxOXJIeHHe apoOH (TIPOIEHTa) OT BEJIMUYMNHBI M BEJIMYUHBI 110 €€
npobu (MpOLeHTY), ApoOu (MPOIEHTa), KOTOPHI COCTABIISICT
oaHa BenuyuHa oOT gpyrod. IlpuBoauth, pa3dupars,
OIleHUBATH PA3JIMYHBIC PEIICHUs, 3alUCU PEIICHUN TEKCTOBBIX
3aJa4 IpH HEOOXOIMMOCTH C HAMPaBISIOLIEH TOMOIIBIO.
N3Baekars uHdopManuw u3 TabMMIl W aUarpamm,
UHTEPIPETUPOBATH TabJINYHbIC JaHHbIE, OTIpeeIATh
HauOoJIbIlIee M HAUMEHBLIEE U3 MPEACTABICHHBIX JTaHHBIX.
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Harasanas
reoMeTpus.
CummMmerpus
(64)

Ocesas CUMMempusl. HeHmpaJZbHaﬂ Cummempus.

Ilocmpoenue cummempuyHvix uyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha yepTekax U M300pakeHUsX, H300paxkaTh OT
PYKH, CTPOUTH C TOMOIIBIO HHCTPYMEHTOB (pHUTYpYy (OTpE30K,
JOMaHyl0, TPEYrOJbHUK, MPSIMOYTOJIBHUK, OKPYXHOCTb),
CHMMETPUYHYIO JaHHOW OTHOCHUTEIIBHO TIPSMOW, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npumMepbl CHMMETPHH B OKPY’KaIOILIEM MHpE.
MopeaupoBarb u3 Oymaru e (QUIypbl, CHMMETPUYHBIC
OTHOCHUTENIbHO TPSMOH; KOHCTPYHPOBAThb TI'€OMETPUYECKHE
KOH(UTypaIuu, UCIIOIb3Yys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MTOMOIIBIO IIU(POBBIX PECYPCOB C OMOPOM HA AIITOPUTM YICOHBIX
JEUCTBUU.

Broipaxkenus
¢ OykBamMu
(69

[TpumeHeHre OYKB JIJIS 3aIIMCH MaTEMaTHYCCKUX BBIPAXKCHUH H
NPEIUIOKEHUH.  ByKeeHHble — 8bIpadiceHusi U YUCTLOBble
NOOCMAHOBKU.

BykBeHHBIC paBeHCTBA, HAX0’KJICHHE HEM3BECTHOTO KOMITOHCHTA.
DopMyIIbL.

HUcnoab3oBaTh OYKBBI 111 0003HAUCHUS] YUCEN, TIPH 3aIHCH
MaTEeMATHUYECKUX  YTBEPXKACHHUM, COCTaBISATh OYKBEHHBIE
BBIPKEHHUS TI0 YCIIOBHIO 3a/1a4H.

HccaenoBatb  HECIOXHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIIONIb30BaTh OYKBBI JJISI UX 3QITHCH.

BbrunciasaTh 4nciIoBoe 3HaUeHHE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW HA aJrOPUTM YYEeOHBIX
JNIEUCTBUIA.

3anucbIiBaTh dopmy.ni: nepuMeTpa u IUIOIIA AN
MpSIMOYTOJIbHUKA, KBaapara;, JIMHBI OKPY)XHOCTH, TUIOIIAJH
KpyTa; BHINOJIHSATH BBIYHCJIEHHUS 110 3TUM (HOpMyIIaM.
CocTaBiasaTs (GopMyJibl, BBEIPAKAOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOUMOCTh; TPOU3BOJUTEIHHOCTh, BpeMs, O0BEM pPabOTHI;
BBITIOJTHSITH BBIYUCIICHHUS TI0 3TUM (POpMYJIaMm.

Haxoauth  HEW3BECTHBI  KOMIIOHEHT  apH(METHUECKOTO
JIehcTBHS.

Harasignas
reoMeTpus.
Durypsl

YeThIpEXYroabHUK, MIPUMEPHI YeThIPEXYTOJIbHUKOB.
[IpaMOyroibHUK, KBaJapaT: CBOWCTBA CTOPOH,  YIJIOB,
IUaroHaicH.

MN300pa:kaTh Ha HEIWHOBAHHOM W KieT4aTtoil Oymare c
HCIIOJIb30BaHUEM YEepTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKY C 3aJJaHHBIMU CBOMCTBAaMU: C
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HA IJIOCKOCTH
(14 9)

H3mepenue yriios. Buabl TpeyrojabHUKOB.

[Iepumerp mHOroyroseHuka. Ilnomans

¢buryper. Dopmysbl

nepuMeTpa W IUIOIagu mpsiMoyroibHuKa. [Ipubmmxénnoe

U3MepeHue miomanan Guryp.

Ipaxmuueckas paboma «IInowaow kpyeay.

napajuleJIbHbIMU, TEPIEHANKYISIPHBIMU, PaBHBIMM CTOPOHAMH,
OpSAMBIMH  yIJIaMH U JIp., PaBHOOEAPEHHBIN TPEyroJbHUK.
IIpeanarares 1 00CyK1aTh CIOCO0BI, AJITOPUTMBI IOCTPOCHHUS.
HccaenoBarb,  HUCHONB3Ys  DKCIIEPUMEHT,  HaOJIOJCHHE,
MOJICJIMPOBAaHUE, CBOMCTBA  IpPSAMOYIOJbHUKA, KBajpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C ONIOPOI Ha BOMPOCHBIH IIJIaH.
O0ocHOBBIBATB, ONPOBEPraTb C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHUS O IPSAMOYIOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIC 1 HEBEPHBIC YTBEPKICHUS.

H3mepsATh M CTPOMTH C IOMOIIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHCJI€ B MHOI'OYTOJIbHUKE, CPABHUBATH YIJbl; Paclo3HABATh
OCTpBIE, IPSIMBIE, TYIBIE, PA3BEPHYTHIC YTIIBI.

Pacno3naBartb, n300paxkaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIN,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKK (TPH  HEOOXOIUMOCTH C  HCIOJIB30BAaHHEM
BHU3yaJIbHOW OTIOPHI).

BoruncasaTs HEPUMETP MHOT'OYTI'OJIbHUKA, IUIOIIAIb
MHOTOYTOJIbHUKA pa30MeHneM Ha NPSIMOYTOJIbHUKH, Ha PaBHbIE
(GUrypsl, NCIOIB30BaTh METPUUECKHE €IMHULIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OTIOPOI Ha aJITOPUTM y4eOHBIX IEHCTBHM.
Hcnoab3oBaTh NPUOIHKEHHOE U3MEPEHHE IJIMH U TUIOIMIAACH
Ha Kier4yaroi Oymare, NpHOMDKEHHOE WU3MEPEHUE JUTHHBI
OKPYKHOCTH, IUIOINAIU KPyTra.

Iono:kuTEALHBIE U
OTpULATEIbHbIEC
qucaa

(40 v)

Hensie qyuca. Mooynw yucia,

ceomempuveckas

unmepnpemayus Mooys. duciosvle npomedcymxu.

ITonmoxxurenbHBIE U OTpULATCIILHBIC

yucia. CpaBHeHUe

MMOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHUCCIIL. ApI/I(I)MeTI/I‘-IGCKI/IC
HeﬁCTBHﬂ C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIIbHBIMHA YU CJIaMU.

Pemenne TeKCTOBBIX 3a1a4.

IIpuBoaAMTL NpHUMEPBI HCIIOIL30BAHKMS B PEAIBHOU KU3HU
MIOJIOXKUTENBHBIX U OTPULIATEIIbHBIX YUCEL.

H300paxkarh 1eNIbIe YUCIIA, TIOJIOKUTEIBHBIE U OTPULATEIILHBIC
YHCJIa TOYKaMU Ha YUCIOBOU IIPSIMOM, HCII0JIb30BATh YHCIOBYIO
IPSMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHATs NPaBUJIA CPABHEHUs, YNOPAAOYUBATH IICIIBIE
qucia; HAX00Umb MOOYIb YUCIA.

@DopMyJIMPOBATH IPABUJIA BBIUNCIICHUS C MOJI0KUTEIBHBIMU U
OTPULIATEIILHBIMU UYHCIAMU, HAXOAUTH 3HAYEHHUS YKCIIOBBIX
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BBIPAXKEHHUI, coZeprKalInX JIEeUCTBUS
C TOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMH TIPH
HEOOXOIMMOCTH C OMOPOI HA ANTOPUTM TPaBUIIA.

IIpuMeHsATH CBOWCTBA CIOXKEHUS W yYMHOXEHUS A
npeoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpencraBiienune
JAHHBIX
(69

[IpsimoyronbHast  cucTeMa  KOOpAMHAT HA  IUIOCKOCTH.
KoopaunaTs! TOUKH Ha MJIOCKOCTH, abcIiucca U OpuHaTa.

CronbuaTble U KPYroBbIe JHArPAMMBI.

[Ipaxruyeckas padora «Iloctpoenne nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COAEpXKAIUMX  JIAHHBIE,
IpeJCTaBJICHHbIE B TA0NINILIAX U HA JUarpaMmax.

OO0BACHAT, M WLIKOCTPUPOBATH NOHATHE TMPSIMOYTOJIBHOU
CHUCTCMbI KOooOpAuHAaT Ha IIJIOCKOCTH, HUCIIOJIB30BAaTh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAVMHATHOW INIOCKOCTH TOYKHU U
¢uUrypel 1o 3aJaHHBIM KOOpAWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cToj0uaThIe u KpYTOBbIE JMarpaMmsbl;
HHTEPNPETUPOBATH JAaHHbBIE; CTPOUTH CTOJI0UYATHIE JHArPAMMBI.
Hcnoan3oBaTh MH(pOPMALMIO, TPEICTABICHHYIO B TaONMLAX,
Ha JuarpaMmax JUisl PElIeHHs] TEeKCTOBBIX 3aJad M 3a1ad W3
pEaTbHOM JKU3HH.

Harasagnas
reoMeTpus.
Durypsl

B IPOCTPAHCTBeE
(CR))

Ipsamoyeonvuolti napannenenuned, Kyb, npuzma, AUpamuod,
KOHyC,  yuiuHdp, wap u  cgepa.  Hzobpasxcenue
npOCMPAHCMEEHHbIX Queyp. Ipumepui pa3zeépmox
MHO202PAHHUKO8, YUNUHOPA U KOHYCA.

Ilpakmuueckas paboma «Cosz0anue Mmooenetl
NPOCMPAHCMBEHHBIX PUSYP».

Ilousmue o00véma; eounuyvl uzmepenuss o006wvéma. OO6véMm
NPAMOY20/1bHO20 napaieienuneod, Kyoa, opmyivt 00véma.

Pacno3HaBaTh Ha 4yepTekKax, pUCYHKax, OMUCBIBATH TUPAMHULY,
OpU3My, LUMIMHAP, KOHYyC, Iap, H300pamxkaTb HUX OT PYKH,
MOJEJMPOBaTh 13 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisoneil nomousio. IlpuBoANTL mpuMepbl 00BEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (GOPMbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHHE, BBICOTA, PAJNYC U TUAMETP, PA3BEPTKA.

H3yuath, ucnonb3ys SKCIEPUMEHT, HAOIIOACHUE, U3MEpEHUe,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M PAa3IUYUA:
MEXIy NMAPaMUAON U IPU3MOW; MEXIY HUIMHAPOM, KOHYCOM U
LIapOM.

Pacno3snaBaTh pa3BEPTKM Mapajuienenuena, Kyba, MpHU3MBI,
UpaMubl, KOHYCa, WIMHIPA; KOHCTPYMPOBATh JAaHHBIC Teja
U3 pa3BEPTOK, CO3[4aBaTb HUX MOJEIM C HaIPaBIIOLIECH
IIOMOUIBIO.
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Co3naBaTh MoOJEJM TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA | JIP.) C OTIOPOW Ha aJTOPUTM YUIeOHBIX
JEUCTBUU.

HN3mepsaTs Ha Mopensix: UIMHBI pPEOEpP MHOTOTPAHHUKOB,
TUaMeTp Iapa.

Boruuciaats mno ¢gopmyaam: 00bEM  IPAMOYTOJIBHOTO
napajuieNienunena, Kyba; MCIONb30BaTh E€IMHUIIBI H3MEPEHUs
00béMa; BBIYHCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KYOOB,
napajuieNIeuIe/IoB; pelaTh 3a4a4i C PeaTbHbIMU JaHHBIMU C
OTIOPOH Ha CTIPaBOYHYIO MHPOMALIHIO.

IloBTOpEHME,
00001IEHME,
cUcTeMAaTH3aALUA
(20 v)

[ToBTOpEHME OCHOBHBIX TMOHATHM M METOJO0B KypcoB 5 u 6

KJIacCOB, 0000IIEHNE U CUCTEMATHU3aIMs 3HAHUIA.

Bo1uuciasaTs 3HaYCHUSI BBIPAXKEHUM, COIEpKAIINX HATypaJbHEbIE,
Heible,  MOJOXHUTEIbHbIE U OTpULIATENIbHBIE  YHCIA,
OOBIKHOBEHHBIE U JIECATUYHBIE  ApoOH, BBITIOJIHATh
npeoOpa3oBaHUsl YHCENT M BBIPAKEHHH NMPH HEOOXOIUMOCTH C
HaIPAaBJISIONIECH MOMOIIBIO.

BpiOupaTthb criocod cpaBHEHUS YUCEN, BHIYUCIICHUM, IPUMEHATH
CBOICTBA apuU(PMETHUECKUX IEHCTBHHA s PalMOHATA3AINH
BBIUMCIICHUM.

Pemars npocreiinmue 3a1a4u U3 peajibHOMN )KU3HU, IPUMEHATH
MaTeMaTH4YeCKMe 3HAHMA JJis pElIeHHs 3a7ad U3 JIPyrux
MPEIMETOB.

Pemath npocreiimme 3a5a4u pa3HbIMH CIIOCO0aMU.
OcymecTBJIsITh CAMOKOHTPOJIb BBITIOJTHAEMBIX JACHCTBUN U
CaMONPOBEPKY PE3YJIbTATA BHIYUCICHUI.
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TEMATHUYECKOE IINTIAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (ITO TOAAM OBYUYEHMU )
7 kaacc (He mernee 102 )

Ha3Banue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHOe cofepkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00Y4YAKOIIUXCS

4acoB)
Yucna u [TonsTHE paOHATBHOTO YHCIA. CucreMaTH3UpPOBATH U 000ramAaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYUCJICHUS. ApudmeTndeckne IeUCTBUS C pallMOHATBHBIMY YHCIIAMHU. U IECATUYHBIX APOOSX.
PanunonanbHbIe CpaBHeHue, ynopsiJ0uuBaHre palliOHAIbHBIX YHCEI. CpaBHMBATBH H YNOPSI0YMBATH APO0OHU, IPe0oOPa30BhIBAs MIPH
ymncaa CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemnienne oCHOBHBIX 3a7au Ha JpoOHU, MPOLIEHTHI U3 PeabHON

IIPAKTUKH.

[Ipu3Haku  [EIUMOCTH,  Pa3JIOKEHUS
HaTypaJIbHBIX YHUCEIL.

Peanbuble 3aBUCUMOCTHU. IIpsmas
IIPONOPLUUOHAIBHOCTH.

Ha MHOXHUTCIIN

u oOparHas

OOBIKHOBEHHBIE B JECATHYHBIC, B YAaCTHOCTH B OECKOHEUYHYIO
NECSTHYHYIO IPOOH.

IIpumensitb  pa3sHoOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYMCJIEHUS 3HAYEeHU APOOHBIX BbIPaKeHUIl, COAEPIKAIINX
OOBIKHOBEHHBIE M  JECATHYHBIC JApOOM: 3aMEHATh NpHU
HEOOXOIMMOCTH  JECATHYHYIO JpoOb  OOBIKHOBEHHOHM U
OOBIKHOBEHHYIO JIECSITUYHOM, MPUBOJUTH BRIpaKeHUE K (opMme,
HanOonee yHOOHOM i  BBIYMCIEHHH, TNpeoOpa3oBHIBATH
IpOOHBIE BBIPAKEHHUS HA YMHOXKCHHE W JIEJICHHUE JECSTHUYHBIX
npo0eit K IeHCTBUSM C LIeNTBIMU YnCIIaMu (ITPU HEOOXOIMMOCTH €
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBOAUTH 4YHC/IOBbIe M OyKBeHHbIe NMPUMEPbI CTETIEHH C
HAaTypalbHBIM TOKa3aTeleM, OOBSCHAA 3HAYCHUS OCHOBAHUS
CTETIEHU U IOKa3aTelNsl CTENEHU, HaXOAUTh 3HAYCHHUs CTENeHEn

Buza a'’ (a — moboe palnoHATEHOE YHCIIO, 7 — HATYpalbHOE
YHCIIO) C OMOPOI Ha CIIPABOYHYIO HH(OPMAIIHIO.

[lonumars cmbIca 3anMcH 0OJBIIMX YHCEJ € MOMOIUbLIO

JeCATHYHBIX Apo0ei u creneHel yucaa 10, npuMeHsITh UX B

peabHbIX CUTyalusIX.

I[IpuMeHSAITH NPU3HAKY JAETUMOCTH, PA3I0KEHHUS] HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEI.

Pemars npocreiinue 3agaum Ha YaCTH, MPOLEHTBI, MPOMOPIIUH,
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Ha HaXOXJeHUE IPpOoOH (IIPOLIEHTA) OT BEIMYMHBI ¥ BETUIMHBI IO
e€ npobu (TpoleHTy), 1podu (MpoIeHTa), KOTOPBIM COCTaBIISACT
onlHa BenuuMHa oT gapyroi. IlpuBoamTh, pa3dupars,
OlIeHMBATh PA3JINYHbIC PEILEeHUs, 3alUCHU PEIICHUN TEKCTOBBIX
3a1ad.

Pacno3HaBaTh M 00bACHATH, ONMUPASICH HA ONIPEACIICHUSL, IPSIMO
HNPOIOPLUOHAILHBIE u o0paTHO HNPONOPLUUOHATILHEIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMePbI STHX
3aBUCUMOCTEHl W3 peaJlbHOTO MHpa, U3 JPYrux y4eOHBIX
PEIMETOB.

PemaTte mpocteliliie NMPaKTHKO-OPUEHTHPOBAHHbIE 3aJa4U
Ha  JApo0H, TPOLEHTbI, MNPAMYKD H o0paTHy10
NPONOPUNOHAIBLHOCTH, IPONOPLHH.

Anredpanueckue
BbIPa:KEeHU S
(27 9)

bykBennsble BeipakeHus. [lepeMennsie. JlonycTuMbie 3HaUEHUS
nepeMeHHbIX. DOpMyIIbL.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHHH, PACKPBITHE CKOOOK
Y TIPUBEJICHUE MOAOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM IMOKA3aTEIEM.
MHOrouseHbI. Cnoxenue, BBHIYUTAHUE, YMHOKEHHE
MHOTO4YJIeHOB.  DOpMysbl  COKPAaIIEHHOTO  YMHOXKEHHS.
Pa3noxxeHne MHOTrO4JI€HOB HA MHOXKHUTEIIH.

OBaanern Ha 0a3zoBoM YPOBHe anredpanveckon
TEPMUHOJIOTHEN W CHMBOJIMKOW, NPHMEHATH €€ B IIpoLecce
OCBOCHMS y4eOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPQKEHUU IMPH 33aJaHHBIX
3HAYEHUSX OYKB; BBIOIHSITH BBIYUCIEHUS 1O (hOpPMYJIIaM.
BbInoaHATHL peoOpa3oBaHUs 1IEJIOTO BHIPAXKEHHUSI B MHOTOWJIEH
NPUBEJCHUEM ITOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOYJICHa HAa MHOTOWIEH H
MHOTOWJIEHa HAa MHOTOYJICH, NPUMEHSITh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPaBOYHYIO
nHpopMaIuto.

OcylecTBAATh PaA3IOKEHUE MHOTOYJICHOB HAa MHOXKHUTEIH
nyTEM BBIHECEHHS 32 CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
dbopMyIBl  pa3HOCTH  KBaApaToB, (GOPMYT  COKpPAIMEHHOTO
YMHOKEHHS C OTIOPOil Ha CIpaBOYHYIO HH(POPMALIUIO.
I[IpumeHnsiTe mpeoOpa3oBaHWE MHOTOUYIEHOB Ui pEelIeHUs
pa3IUYHBIX 3a7]a4 M3 MAaTeMaTUKU, CMEXHBIX IMPEAMETOB, U3
pEATbHOM MPAKTHUKH.

3HAKOMHUTBCS C UCTOPUEH PA3BUTHS MAaTEMATHKH.
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YpaBHeHus
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IIpaBuia npeoOpa3oBaHuUs
PaBHOCUJILHOCTh YPABHEHUU.
JIuneliHOE ypaBHEHHE C OHOU NIEPEMEHHOMN

yYpaBHEHUS,

MEPEMEHHOM, pelIeHNEe JIMHEWHBIX YpaBHEHUH. Pemenue 3amau

C TIOMOIIBIO YPaBHEHHUH.

Jluneiinoe ypasnenue c 08yMs nepemeHHbIMU U €20 2paduk.
CucremMa IByX JUHEHHBIX YPAaBHEHHUH C ABYMS NEPEMEHHBIMH.
Pemenne cucreM ypaBHeHUH CIOCOOOM TIOJICTAHOBKH |

CII0COOOM CJIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOW NMEPEMEHHOMN, MPUMEH A
NpaBUJIa [epexo/ia OT UCXOJHOTO YPaBHEHUS K PABHOCHIIBHOMY
emy Oouiee nmpocroro Buaa. [IpoBepsiTh, SBIseTCS JIM KOHKPETHOE
YHCJIO KOPHEM YPAaBHEHHUS.

IlonOupars npuMepbl THap 4YHUCEN, SBISIONIUXCA PEIICHUEM
JIMHENHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHWHOTO
yYpaBHEHUS C JIByMSl MEPEeMEHHbIMH (TMpU HEOOXOIUMOCTU C
UCIIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpaduKoMm,
NPUBOAUTH NIPUMeEPbI PEILICHUS YPaBHEHUS.

HaxoauTh pemeHue CHUCTEMBI JABYX JIMHEHHBIX YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMH C OLIOPOM HA AITOPUTM Y4E€OHBIX JEHCTBHIMA.
CocTaBJATh M pemiaTh YPaBHEHUE WU CUCTEMY YPAaBHEHHH 1O
YCIOBUIO 33Jlaud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d TOJIYYEHHBId pPE3yJbTaT C OMNOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopannarsi
u rpapuku.
DOyHKIUUHA
(24 4)

Koopaunata Touku Ha npsmMoil. UncnoBble TPOMEKYTKH.
Paccrosinue Mexay 1ByMsl TOUKaMH KOOPIMHATHON MPSMOM
[IpssMoyronbpHas cucTeMa KOOpAUHAT Ha IIIOCKOCTH. IIpumepst
rpaduKoB, 3alaHHbIX opMynamu. UTeHne rpaduKoB pearbHBIX

3aBUCHUMOCTEMN.

[onarune ¢ynkuuu. I'paduk ¢ynkuuu. CpoiicTBa (QyHKIHIL.

Jluneitnass  ¢ynkmus. Iloctpoenue rpaduka

byakuun. ['paduk byakmmm y = kx + b.

JIMHENHON

HN3o0paxarn Ha KOOPJAMHATHOU MPSMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbL; 3aMCHIBATh UX HA aNre0OpanyecKoM sI3bIKE.
OTMeuyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH MO 33/JaHHBIM
KOOpJIMHATaM; CTPOUTh TpaUKHd HECIIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJamMu, B TOM YHCIE C MOMOUIbIO IM(POBHIX
nabopaTopuid.

[IpuMeHsiTh, M3y4YaTh NPEeMMYIUECTBA, HHTEPINPETHPOBATH
rpadudeckuii crocoO MpeACTaBICHUs U aHaIu3a pa3HooOpa3HoOH
XKHU3HEHHOH HH(pOpMAIIHH.

OcBauBaTtp Ha 0a30BOM ypOBHE MOHATHE (DYHKIIMHU, OBJIAI€BATh
(GYHKIMOHATIBHON TEPMHUHOIOTHEH.

Pacno3naBarth nuHelHy0 QYHKINIO Y = kx + b, omucbIBaTh €&
CBOMCTBa B 3aBHCHMOCTH OT 3Hau€HUU KOd(PUIMEeHToB k u b
(TIpu HEOOXOIMMOCTH C OMIOPOM HA ANTOPUTM MPABUIIA).
Crpouts rpagukm TUHEHHOW QyHKIMU, QYHKIUN y = kx + b
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Hcnoab3oBaTh nM(pPOBBIE pecypcehl s OCTPOSHUS TpadUKoB
GYHKIWA U U3yYEHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI JIMHEMHBIX 3aBUCUMOCTEN B pEaIbHBIX
poueccax U sIBJICHUSIX.

IloBTOpPEHME
U 00001IeHHE

6w

[ToBTOpEHME OCHOBHBIX NMOHATHM M METOJAOB Kypca 7 Kiacca,

000011IeHNE 3HAHUH.

BbiOnparh, NpPUHMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIYUCJICHUH, npeoOpa3oBaHU  BBIPAXKEHUW,  PEIICHHS
ypaBHEHHI IpU HEOOXOMMOCTH C HAIPABJISIOIIEH TOMOIIBIO.
OcymecTBIsITh CAMOKOHTPOJIb BBITIOJTHAEMBIX JACHCTBUN U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHUH, MpeoOpa3oOBaHHM,
MMOCTPOEHU.

Pemars npocreiinmue 3a1a4u U3 peayibHOMN )KU3HU, IPUMEHSATH
MaTeMaTH4YeCKMe 3HAHMA Jis pElIeHHs] 3a7ady U3 JIPyrux
MIPEIMETOB.

Pemiars mnpocreiilnMe TEKCTOBbIC 3a4a4d, CPABHUBATD,
BBIOMPATH CIIOCOOBI PELICHMS 3a/1a4H.

8 kiacc (e menee 102 u)

Ha3Banue
pasaeina (TemMbl)
Kypca (4uciao

OcHoOBHOe colep:KaHue

OcHOBHbIE BU/IbI 1€ATEJIBHOCTH 00y4aI0IIUXCS

4acoB)
Yucna u KBanparusiii kopenb u3 uucna. [lonamue o6 uppayuonairorom | @opMyJMpoBaTh onpeaeaeHue KBapaTHOTO KOPHS W3 YHCIa,
BbIYHMCJICHHS. yucne. /lecamuunole npubIUNCEHUS. UPPAYUOHATBHBIX YUCE]L. apu(METHYECKOTO KBAJPATHOTO KOPHS TPU HEOOXOAUMOCTH C
KBaapartHbie HeticmsumenvHule uucna. Cpagnenue 0eticmeumenbHulx yucell. |BU3yaabHON OIOPOH.
KOPHHU Apudmerndecknii KBaapaTHBIN KOPECHb. IIpuMeHSITH OMEpaIUIo U3BICYCHHS] KBAJPAaTHOTO KOPHS W3
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(15 3) YpaBHEHHE BUIA X° = 4. YHCIIa, HCMOJb3YS TIPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaolicTBa apupMeTHIECKUX KBaJIpaTHBIX KOpHEel. |OueHUBaTh  KBAJpaTHbIE KOPHHW  IICJIBIMA  YUCIAMH H
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAXKECHHH,  COAEPIKAIIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHBIE KOPHHU. CpaBHUBATh W yNOPSAOYHMBATH  pAlMOHAIbHBIE U
MppALMOHATBHBIE YHCIIA, 3aHCAaHHBIE C MOMOIIbIO KBAJAPATHBIX
KOpHEH NMpH He0OXOAUMOCTH C HATPABJISIOIIEH TTOMOIIBIO.
HccaenoBarb ypaBHEHUE 2= a, HaXOOUTb TOYHBIE U
npuOIKEHHBIE KOpHU ITpH a > 0.
HccaenoBars, CcBOMCTBA KBAAPATHBIX KOPHEW, MPOBOJS
YHUCJIOBBIE SKCHEPUMEHTBI C HCIOJb30BAaHUEM KaJbKYJISITOpA
(koMmIIBIOTEDA).
IIpuMensaTe cBolicTBAa apu(MeTHYECKHMX KOpHel s
npeodpa3oBaHUsl BbIPAKEHH.
BbinoyHATL npocreiilmme npeo0pa3’oBaHUs  BBIPAKECHUI,
cojepkalliX KBaJpaTHble KOPHU. BbIpakaTb MepeMeHHbIE W3
TEOMETPUUYECKHX U (Pu3nUecKuX (HOopMys Mpu HEOOXOAUMOCTH C
ONOPOM Ha MPABUIIO.
BbruucjsAaTs 3HAYEHUS BBIPAKEHUMN, COAEPKAIIMX KBAJIpaTHbIE
KOPHH, UCTIOJIB3YsI IPU HEOOXOJUMOCTH KAIbKYISATOP.
Hcnoab3oBarh B XOA€ pelIeHUs 3adad  dJIEMEHTapHbIE
NPEJICTABICHUS, CBSI3aHHBIC C MPUONMKEHHBIMU 3HAUYCHUSIMU
BEJIUYMH.
3HAKOMUTHCS C UCTOPUEH Pa3BUTUA MATEMATHKH.
Yucaa u Crenens ¢ nienpIM nokasareneMm. CTangapTHas 3anuch yucia. | PopmMyJaupoBaTh onpeaeleHHe CTEICHH C LEJIbIM IT0Ka3aTeleM
BbIYHMCJICHHS. Pa3mepbl 00bEKTOB OKpYIKAIOIIETO MHpa (OT 3JIEMEHTaPHBIX (Tpu HEOOXOIUMOCTH TIO BU3YATBHOU OTIOPE).
Crenennb YacTUI] 0 KOCMHUYECKUX OOBEKTOB), JUINTENIBHOCTH MporieccoB | [IpeacTaBiasTh 3amuch OONBIINX U MaJIBIX YUCEIT B CTAHIaPTHOM
¢ HeJIbIM B OKPY’KaIOILIEM MUDE. Buje. CpaBHMBATBL 4YHCIa W BEIUYUHBI, 3alMCAHHBIE C
noKasareJiemMm CBoiiCTBa CTENEHU C LIEJIBIM ITOKa3aTeIeM. ucroyib30BanueM crernenu 10.
(7 9) Hcnonb3oBarh 3amMch 4KCENl B CTAaHAAPTHOM BHAE A

BBIPQKEHUS pa3MepoB OOBEKTOB, JUIMTEIBHOCTH IPOLIECCOB B
OKPY’KArOILEM MUDE.
DopMy/IHMPOBaTh, 3aNMCHIBATL B CUMBOJINYECKOil opme U
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WLITIOCTPUPOBATH NPHUMEPAMM CBOMCTBA CTENEHU C LENIbIM

nmokaszaresieM (MPU  HEOOXOJUMOCTH C  HCIIOJIh30BaHHUEM
BHU3yaJIbHOW OTIOPHI).
IIpumensitb  cBoiicTBa  cTemeHu s [peoOpa3oBaHus

BBIPQKCHUM, COICPXKAIIMX CTENEHU C LEIbIM II0Ka3aTelleM C
UCIIOJIb30BAaHUEM  CIIPaBOYHOM HWHpopManuu. BbINOJIHATH
AEHMCTBUSl C YWCIAMHM, 3allUCAaHHBIMH B CTaHIAPTHOM BUJC
(YMHO€EHUE, I€JIEHNE, BO3BEICHUE B CTEIIEHB).

Aareopanuyeckne |KBagparHsiil TpéxuneH. PaznoxkeHue KBaapaTHOro TpéxwieHa | Pacmo3HaBaTh — KBaJpaTHBIM  TpEXWIEH,  YCTaHABIMBATb

BbIPaKeHM . Ha MHO>KHTEJIN. BO3MOKHOCTh €0 Pa3j0KEeHUsI HA MHOXUTEIH.

KBaaparublii PackiaabiBaTh Ha MHOKHMTEIM KBAJpPaTHBIM TPEXWIEH C

TpéxuieH HEOTPULATENbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOIUMOCTH C

(59 OMOpOl Ha AITOPUTM IIpaBuUJIa.

Aareopauyeckue | AnreOpanueckas ApoOb. [lomycTuMBble 3HaUeHUs IEPEMEHHBIX, | 3anuchIBaTh anredpanyeckue BoipakeHus. HaxoauTb o01acTh

BbIPAKEHUSI. BXOJISIINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEICTICHHS PallMOHATLHOTO BHIPAKEHUSI.

Adredopanyeckasi | anreOpanueckoi Apoou. CokpaiieHue apooeil. BBINOJIHATL YKHCIOBBIE TTOACTAHOBKA U BBIYMCJASTH 3HAUYCHHUE

ApooOL Cnoxenue, BbIUHTAHUE, YMHOXEHUE U JeJIeHre | Jpoou, B TOM YHCIIE C TIOMOIIBIO0 KAJIbKYJISTOPA.

(15 4) anrebpandeckux apoOeit. IlpeoOpazoBanue BbIpakeHUi, | POPMYJIHPOBATH OCHOBHOE CBOHCTBO alreOpandecKou qpoou u

coJepKalux anredpandeckue apoou. NPUMEHSITH €T0 I IpeoOpa3oBaHus IpoOeH.

BbinoaHATh AeiicTBUsl ¢ anreOpandyeckuMH JApoOsIMHU  Tpu
HEOOXOIMMOCTH C Hampasisiiomed momouibio. [IpuMeHsaTh
npeoOpa3oBaHMs BBIPAKEHUHN I pelieHus 3anad. BeipakaTh
nepemeHnbie u3 Gopmyn (PUINIECKUX, TEOMETPUUECKUX,
OTIMCBHIBAIONIUX OBITOBBIC CHUTYallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHust KBagpatHoe ypaBHeHue. HenonHoe kBagpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIC YpaBHEHUS.

U HEPABEHCTBA. dopmyna KOpHEH KBaJAPATHOrO ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOTO YpaBHEHHS,;

KBaapartHbie Pemenne ypaBHeHmii, cBoasmxcs K KBagpaTHbIM. [IpocTeiiiue | pemiaTs KBaJpaTHble YPaBHEHHsI — TOJHBIE U HEMOJHbIE (C

YPaBHeHHA IpOOHO-pallMOHAIBHBIE YPABHEHHUS. UCTIOJIb30BaHUEM CIIPABOYHON HH(POPMAITIH).

(154) Pemienne TEkCTOBBIX 3amady ¢ NOMOLIBIO  KBaApaTHbIX | [IpoBoauTh mpocTeiiliMe  MCCJeI0OBAHMS  KBaJIPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

PemaTts ypaBHeHMSs, CBOJAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHUil v 3aMEHOM IEPEMEHHOU € OMOPO Ha aJTOPUTM
paBuIIa.

HabGawonars W aHAJAM3UPOBATH CBSI3b MEXKIY KOPHSMH U
K02 (ppuLIMEeHTaMU KBaJPAaTHOTO YPaBHEHUSI.

Ilpumensmo ~ meopemy  Buema 0 peuleHus 3a0ay
(c ucnonvzosanuem obpasya).

Pemiath TeKkCTOBBbIE 3aJa4M anreOpanmyecKuM CrIocoOoM:
NEPEXOJIUTh OT CIOBECHOH (HOPMYIHMPOBKU YCIOBHS 3aJa4d K
anreOpandeckord MOJeNU MyTEM COCTaBJICHUs ypaBHEHUs (TIpU
HEOOXOMUMOCTH C  HaNpaBISAIOIMIEH TOMOIIBI);  peliaTh
COCTaBJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATh PE3yIbTaT.
3HAKOMHTHCS ¢ MCTOPHUEl Pa3BUTHS aNTreOpHI.

YpaBHeHust JluHeliHOE ypaBHEHHE C JBYMS INE€pPEeMEHHBIMH, €ro Tpaduk,| Pacmo3zHaBaTh TWHEHHbIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPBI PEIICHNS YPABHEHU B LIEJIBIX YHCIIAX. Crpouth rpaduKky JHUHEWHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cuctem AByX JWHEHHBIX YpaBHGHUW C JABYMs |HCHOJIB3ysi HugpoBblie pecypebl (Ipu HEOOXOAMMOCTH C
YPaBHEeHU NEPEMCHHBIMH. [IpUMeEphI  pEeIleHHsT CHCTEM HEIMHEHHBIX | ONOPO Ha aNrOPUTM y4eOHBIX TEHCTBHIA).
(13 4) YpaBHEHUU € IBYMs IEPEMEHHBIMH. Pazimuarh napasnenbHble U MEPECeKaronuecs MpsaMbie M0 UX
I'pauueckas  unmepnpemayus — ypaewemus ¢  08yMs|ypaBHEHHUSM.
nepemMenHbIMU U CUCeEM YPABHEHUL C 08Y M NepeMeHHbIMUL. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JByMS
Pemennie TeKCTOBBIX 33124 C TOMOIIbIO CUCTEM YPaBHEHUH. NIEPEMEHHBIMU TOJICTAHOBKOU U CIIOKEHHUEM.
Pemars npocTeiinme CUCTEMbI, B KOTOPBIX OJHO W3 YpaBHEHUH
HE SBJSICTCS JTMHEWHBIM TIPU HEOOXOIMMOCTH C HaIpPaBISIOMIEH
MOMOMUIBIO.
Ilpueooums  cpagpuueckylo  unmepnpemayuio  peuieHusl
VPasHeHus ¢ 08yMsl NepeMeHHbIMU U CUCIEM YPABHEHUT ¢ 08YMs
nepemeHHbIMU.
PemaTh TeKCTOBBIE 3a1a4M AITeOpPaNIEeCKUM CITIOCOOOM.
YpaBHeHus YHucnoBble HEPAaBEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ 0HOM nepeMeHHON. JIMHETHbIE HEpABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU IPSMOM.
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HepasencrBa OJIHOM TMepeMeHHOM U ux perieHue. CucrteMbl JTUHEHHBIX IIpumeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJIHOW NMEPEMEHHOM U UX pELICHUE. Pemars nuHEliHBbIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakenne pemieHus: THHEHHOTO HEPABEHCTBA M UX CHUCTEM | M300paxkaTh pellieHrne HepaBEHCTBA Ha YUCIIOBOM MPSMOIA.
Ha YHCJIOBOM MPAMON. Pemiath cucTeMbl TMHEHHBIX HEPABEHCTB, M300pakaTh pelieHue

CUCTEMBI HEPAaBEHCTB HA YHCIIOBOW MPSIMON TIPU HEOOXOTUMOCTH
C BU3yaJIbHON OTMIOPOM.

DyHKINH. [Monstue ¢yakiuu. OOIACTh ONpPENEICHUS U MHOKECTBO Hcnonab3oBaTth  QYHKIMOHATBHYIO  TEPMHHOJIOTHI0O U

OcHoBHbIE 3HaueHui pynkunu. CriocoOs! 3agaHus GyHKITHIA. CHMBOJIMKY.

MOHATHUS I'paduk pynkuuu. CpoiicTBa GyHKIMHU, UX OTOOpakeHHE Ha | BLIYHCIATH 3HAYeHHs1 (QYHKIUH, 3aJaHHBIX (QopMmynamu (Tpu

(S rpaduxke. HEOOXOAMMOCTH HCIOJIb30BaTh KAJBKYJSATOP); COCTABJISATH
TadAMUbI 3HAYeHUH QYyHKITIH.
Ctpouthb no Toukam rpagpuku GyHKIINAN.
OnuceiBaTh CBOiicTBa (QyHKIHMU HAa OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT TNpU  HEOOXOOUMOCTH C  HaIpaBIsONIEH
MOMOMUIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIUKY.
HccnenoBarh mpuMepsl TpapuKOB, OTPAKAIOIUX peallbHbIC
npoiieccbl U sBieHus. [lpuBoAuTH NpUMepPBI TPOLIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaMH.
Hcnonb3oBaTh KOMNbIOTEPHBIE MPOrPAMMBI ISl TOCTPOCHUS
rpa¢ukoB PyHKIUN U U3YICHHUS UX CBOMCTB

DYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢yHkuui. I[Ipumeps | HaxoauTs ¢ mnomounbio rpaduka QyHKIUHA 3HAYCHUE OJTHOMN U3

Yucaosbie rpadukoB QpyHKUINN, OTpasKaIOLIUX PEAIbHBIE TPOLIECCHI. paccMaTpuBaeMbIX BEJTMYHH MO 3HAYEHUIO JPYroil.

pynkuuu OyHKINH, OMUCHIBAIOLIUE  MPSAMYIO u 00paTHyIO | B HECIOKHBIX CIyYasx BbIpaxKaTh (opMyJioii 3aBHCHMOCTH

9 4) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeIMIHMHAMHU.

I'paduk QyskImH y = x°.
Oynkmuu y = X2,y = x°,y = /X,y =% zpaguueckoe

X
peuienue ypasHeHuli U CUCmem ypasHeHUll.

OnuceiBaTh XapakTep M3MEHEHMS OJHOW BEIUYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS APYron

Pacno3snaBats Buabl wu3ydyaeMblx (QyHkiuil. Iloka3biBaTh
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOW IIJIOCKOCTH
rpagukoB (GyHKIMI BUAA: Y = X7, y = X°,
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y=+xy =k

Hcnoub30BaTh PyHKIHOHAIBHO-TPAa(HUYECKUE
NpeACTABJICHUS [l PELICHUs U UCCIEA0BAaHUS YPABHEHUN U
CUCTEM YPABHEHUH.

IIpumensiTh MppoBbIe pecypehbl IS MOCTPOCHUs rpadukos
byHKINH.

IloBTOpPEHME
U 00001IeHHE
6w

[ToBTOpEHNHE OCHOBHBIX TMOHATHI W METOJIOB KypcoB 7 M 8

KJIacCOB, 0000IIEeHEe 3HAHUH.

IIpumeHsTH  cHMOCOOBI  CPaBHEHUS YHCEJN, BBIUUCIICHUH,
npeoOpa30BaHMI BEIPAKCHUH, pEIICHUST yPABHCHHU.
OcyuiecTBASTH CAMOKOHTPOJIb BBINIOJNHSAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTara BBIYUCICHUH, MPeoOpa3OBaHMUIA,
MTOCTPOEHU.

Pemars, 3amaum W3 peaJibHOM JKHU3HH, MPHUMEHATH
MaTeMaTUYeCKHe 3HaHUS [UIsl pEHIeHHs 3aJad W3 JPYyrux
IIPEMETOB.

Pemars TekcToBBIE 321a4U, CPABHUBAThH, BHIOMPATh CHOCOOBI
peuieHus 3a1a4yn.

9 kjacc (He menee 102 u)

Ha3Banue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHOe cofepkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00Y4YAKOIIUXCS

4acoB)
Yuciaau PannoHaneHble 4ncna, uppayuonanvHvle yucia, KoHeynvie u|Pa3BUBaThL mNpeACTaBJeHMs O YHCIAaX: OT MHOXECTBa
BbIYHCJIECHHUS. beckoneutvie oecamuyHbvle opoou. Mnoowcecmso | HaTypabHBIX YUCEN 10 MHOKECTBA ACHCTBUTEIBHBIX YHCE.
JlelicTBUTEbHBIE | OClCMBUMENbHbIX — uucen,  OelicmeumenvHvle yucia Kaxk|O3HAKOMHUTBCS C BO3MOXHOCTBIO MIPEACTABIICHUS
qyucaa beckoneyHvle decsimuutvle 0podoU. B3aumuo o0HO3HAUHOE JIEHCTBUTEIILHOTO YHCIia KaK OCCKOHEYHOW NEeCATHUYHON poOu,
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9 v) coomeemcmaue Mexcoy MHONCECMBOM OeliCNEUMENbHbIX Yucel | IPUMEHNAITh  JICCATHYHBIC TPUOJIMKCHUS PAlMOHATBHBIX U
U MHOI#CECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHAIIBHBIX YHCET.
Cpasnenue  OelicmeumenbHulX — ducen, — apugmemuyeckue |3anucvleams, cpagHueamo u ynopaoouugamo
oelicmausl ¢ 0etucmeumenbHblMU YUCIamu. oelicmeumensvhbvle Yuciua.
[TpubnmxEHHOe 3HaYeHNE BETUYNHBI, TOYHOCTb NIPUOIMKEHUS. | BLINOJHATH, couYeTas YCTHbIE M IHUCHbMEHHBIE TPHEMBI,
Okpyrnenne uwncen. [Ipukuaka ©  OLEHKA pPeE3yibTaTOB|apH(MeTHYECKHE [IeiiCTBHA C palMOHAIBHBIMA YHCIIAMH,
BBIYHCIICHUM. HAXOAMTh 3HAUYEHUS CTENEeHEH C LEeJbIMU TOKa3aTelIMH U
KOpPHEHN; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.
IMonyuyurs npeacraBjeHHe O 3HAYUMOCTH JICMCTBUTEIBHBIX
YUCeN B IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [eJIaThb BBIBOABI (IOCJE COBMECTHOIO
aHAJM3a) O TOYHOCTU MPUOIMKEHHS ICHCTBUTEIHLHOTO 4YHCIA
[P PELIEHUH 3a/1a4.
OkpyriasiTe JEUCTBUTENbHBIE YKCIIA, BBINOJHATH NPHUKHIKY
pe3yabpTaTa  BBIYMCICHHUM, OLEHKY 3HA4eHUM  YUCIOBBIX
BBIPAXKEHU.
3HAKOMUTHCS C UCTOPUEH Pa3BUTUA MATEMATHKH.
YpaBHeHust JIunelinoe ypaBHeHue. Pelienre ypaBHeHUH, CBOISAIIUXCS K OcBanBaTh, 3alIOMMHATH W NPHUMEHATH TIpaduyecKue
U HEPaBeHCTBA. JIMHEVHBIM. METOABbI IIPU PEUICHUH YPABHEHUW, HEPABEHCTB M UX CHCTEM
YpaBHeHust KBanpatHoe ypaBHeHHe. PernieHune ypaBHEHHM, CBOISIIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOH HA alTOPUTM y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHbIE ypaBHEHUS. NEeNCTBUI).
nepeMeHHOoi Ilpumepovr  pewenuss ypasuenuti mpemvei u demeépmoti | Pacmo3HaBaTh Leible U IPOOHBIC ypaBHEHUSI.
(14 v) cmenenell pasnodceHuem Ha MHONCUMETU. Pemiate JiMHeliHbIe W KBAa/JpaTHbIe YPABHEHHUs, YPAaBHEHMS,
Pemenne qpoOHO-palliOHANBHBIX YPaBHEHUH. CBOIAIIMECS K HHUM, TMpOCTelIne ApoOHO-paIliOHATIbHBIC
Pemenne TeKCTOBBIX 33724 aJIreOpanvaeckKiuM METOI0M. YpaBHEHUS.
IIpeanaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cy»/1aTb HMX M PpemaTb TEKCTOBBIE 3aJlayd  Pa3HBIMU
croco6amu.
3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHUS MATEMATUKU
YpaBHeHust JluneliHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €ro rpa¢uk. | OcBauBaTh U NPHUMEHSITH TPUEMBI PEIIICHUS CUCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema IByX JTMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
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CucreMbl

eé pemieHue. Pemenne cucrteM AByX ypaBHEHMM, OJHO U3

YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS JUHEHUHBIM

YPaBHEeHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEHEHHU. (TI0 BU3yaJIbHOM OTIOPE).
(14 4) I'paduueckas uHTEpIIpETALIUS CUCTEMBI YPABHEHUN C IBYMS HUcnoabs3oBath (QyHKIIMOHATBHO-TpaduuecKre MpeIcTaBICHUS
NIEPEMEHHBIMH. JUISL pellieHUsl U MccileI0BAHUSl YPAaBHEHUN U CHCTEM.
Pemenne TeKCTOBBIX 33729 aNreOpandecKuM CriocoOoM. AHaJIM3UPOBATH TEKCTHI 32124, pemiaTh X anreOpandyecKum
CIocoOOM: MepexoauTh OT CIIOBECHON (OPMYIUPOBKHU yCIOBHUS
3aJauu K ajaredpanyeckoi MOJIeN! MyTéM COCTABJICHUS! CHCTEMBI
ypaBHEHUH; pelaTb COCTaBICHHYI) CHCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTHUS MATEMATUKHU
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHUMATbh, WHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE. | HEPABEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOM NMEPEMEHHON M UX | BbIMOMHATH NpeoOpa3oBaHUs HEPABEHCTB, HCHOJIB30BATH IS
(16 v) peleHue. npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHbIe HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh JMHEHbBIE U KBa/IpaTHbIE HEPABEHCTBA.
['padmyeckass uHTEeprpeTanus HEPAaBEHCTB U cucTeM |Pemiath  JMHEHHBIE HEPaBEHCTBA, CHCTEMbl  JIMHCHHBIX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBAIPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH ITOJTYUCHHbIE PEIICHHUS.
HN300paxkars pelieHne HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TMPSAMOM, 3amMChIBATh pEIIEHUE C TOMOIIBIO
CHUMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, UCIONB3Ys TpadudecKkue
MPEICTABICHHUS.
OcBauBaTh W NPUMEHATb HEPABEHCTBA IPH PEIICHUU
Pa3JIMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUHA KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BHIbI M3y4aeMbIX (DYHKIUH; HILTHCTPHPOBATH
(16 9) KOOPJAMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 11apa0osbl. |cXeMaTHYeCKH, OOBSICHATh PACIOI0XKCHHE HAa KOOPIUHATHOM

CreneHHble QYHKIUY C HATYPaJIbHBIMH MIOKA3aTeISIMU 2 U 3, UX
rpaduKu U CBOMCTBA.
I'paduku Gyskumii: y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vxy =k
X

MJI0CKOCTH rpadukoB GyHKIMM BUAa: y = kx,y = kx + b,,y =

ax?, y = ax’,

¥ = v/X, ¥ = — B 3aBUCHUMOCTH OT 3HAUeHUH KO>()PUINEHTOB;
X

OIIUCEHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO QYHKIHIO 1O (hopmyIIe.
I[IpuBoAnTL mNpPUMEPbI KBAJPAaTHYHBIX 3aBUCUMOCTEH W3
peanbHOM KHU3HU, (GU3UKHU, TEOMETPHUH.

BoisiBasiTH 1 000011aTh OCOOCHHOCTH TpaduKa KBaIpaTUIHON
bynxmun y = ax? + bx + ¢ (mpu HeOOXOIMMOCTH € HATIPABIAIOMIEit
TTOMOIIIBIO).

CTpouTs 1 H300pakaTh CXeMaTHYeCKHU rpaduKH KBaIPaTUIHBIX
(yHKUMA, 3a1aHHBIX QOpMyTaMu BHAA Y = ax’, y = ax* + ¢,y
=a(x+p)*, y=ax? + bx + ¢ (p1 HEOOXOAUMOCTH CBH3YaIbHOM
OTOpoii).

AHAJIU3UPOBATH U MPUMEHSATH CBOMCTBA U3yYEHHBIX (DYHKIIHI
JUIi MX TOCTPOCHHUS, B TOM YHUCIE C TOMOIIBIO IH(PPOBHIX

pecypcoB.

YucaoBbie
OCJIeI0BATEIbHOC
™

(15 v)

ITonsgaTue YucI0BOI NOCIE0BATEILHOCTH.

3amaHue TOCIeA0BAaTEbHOCTH PEKYPPEHTHOH (dopmysoi u
dbopmMyII0ii 7-TO YIIeHa.

Apudmerndeckas 1 TeoMeTprudecKas nporpeccun. @opMyIibl 71-
ro ujaeHa apuMETUYECKOW U TEOMETPHUYECKOW IMPOTPECCHH,
CYMMBI TIEPBBIX 71 YJICHOB.

Hzobpadicenue uneHos apugmemuuecko u 2eoMempuyecKo
npozpeccuii mo4Kamu Ha KOOPOUHAMHOU NIOCKOCHU.
Jlunetinwiii u IKCNOHEHYUAIbHBLU POCHI.

Cnoorcnvle npoyenmeul.

OcBauBaTh ¥ NMPUMEHSATh MHICKCHBIE 0003HAYCHHS, CTPOUTH
peYeBble BBICKA3bIBAHHUA C HCIOJb30BAaHUEM TEPMHUHOJOTHUH,
CBSI3aHHOM C MOHSITHEM IMOCJIEI0BATEIbHOCTH.

AHaJIM3UpoOBaTh (HOPMYITy #-TO YJIeHA OCIEA0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyy " BBIYUCIATH YJICHBI
MOCNeA0BaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popmyramu.
YcranaBanBarhb 3aKOHOMEPHOCTH B MOCTPOEHUHU

IIOCJIEI0BATENBHOCTH, €CIIM BBIIMCAHBl NEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHYECKYH0 M T€OMETPHUUYECKYIO
IPOTPECCUU NPH pa3HBIX crIoco0ax 3aJaHus.

Pemats 3amaun ¢ wHCHONB30BaHHEM (OpMyNn 7n-ro  4ieHa
apu(METHYECKOW © T'eOMETPUYECKOM IPOrpeccHif, CyMMBbI
IEPBBIX 71 YICHOB C ONOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.
H3o0pasicamy  unenvl nociedo8amenbHOCMy  MOYKAMU  HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpUMepbl IPOLECCOB U ABJICHUH U3 pEalbHOU
KHU3HHU, WUIIOCTPUPYIOIINE HU3MEHEHHE B apu(pMETHYECKOU
IPOTPECCUU, B FEOMETPUUECKON IPOTPECCUU; U300padicams
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coomeemcmayouue 3a8UCUMOCMU 2paguyecKu.

Pemars mnpocreiimive 3aaa4dM, CBSI3aHHBIE C YHUCJIOBBIMHU
noCJIICA0OBATCIBbHOCTAAMHM, B TOM 4YHUCIC 3adadyud U3 peanLHoﬁ
JKU3HU c HCII0JIb30BaHUEM I (PPOBBIX TEXHOJIOTUI
(371eKTPOHHBIX Ta0HI], TPadUIECKOTO KATBKYIATOPA | T.I1.).
Pewmamo 3a0ayu Ha crodxcHbvle npoyenmsl, 8 Mom yucie 3a0a4u
U3 peanbHoU NPaKMuKU (C UCHONb308AHUEM KANbKYIAMOpa).
3HAKOMHTHCS C HCTOPHUE Pa3BUTHS MATEMATHUKH.

IHoBTOpEHME,
00001IEHME,
CHCTeMaTH3aUMs

3Hannﬁ1

(18 u)

Yucna M BbIYMCICHHMS (3aIUCh, CpPaBHEHHUE, NEHUCTBUSA C
JNEHCTBUTENBHBIMY YHCJIAMM, YHUCIIOBAsi MpsiMasl; IPOLEHTHI,
OTHOILIEHMSI, PONOPLUH; OKPYTJIEHUE, MPUOIMKEHHE, OLICHKA;
penieHne TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIIOCOOOM).

Auaredpanvyeckue BbIPAKEHHU (mpeobpazoBaHue
anreOpandecKuX BhIPAXKEHHH, JOMYCTHUMbIE 3HAYCHNUS).
@yHkuuu (MOCTPOCHHE, CBOMCTBA W3YYEHHBIX (YHKIIMA;
rpaduueckoe pereHre ypaBHeHHI U UX CHCTEM).

OnepupoBaTh NOHATHAMM: MHOXECTBO, ITOJMHOKECTBO,
Ollepalliy HaJl MHOXKECTBAMM; MCII0JIb30BaTh Ipauueckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OITMCAHUS PEATIBHBIX ITPOLIECCOB U
SBJICHUH, IPU PEIIEHUH 33]a4 U3 APYIHX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpoOBaTh TEPMHHOJIOTHIO M OCHOBHBIE JIeiICTBH,
CBSA3aHHBIE C YUCJIAMM: HATypaJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE 4YHCJIA, JIEIMMOCTb HATypaJIbHBIX YUCEIl, MPU3HAKH
JIETUMOCTH, 11€J0€ YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs U
JecATUYHas ApoOH, CTAaHJAPTHBIN BHJI YUCIIA, apu(pMeTHUeCKUN
KBaJIpaTHBIA KOPEHb.
BbINOJHATH AelCTBUS, CPABHMBATDH M YIIOPSA0YMBATD UNCIIA,
IPEACTABJIATh YUCIA HAa KOOPAMHATHOM IPSIMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH, NPHUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.
Pemath TeKkcToBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
Pematb npakTu4eckue 3a1a4u, COAEpKaIIKE NPOLCHTHI, JOJIH,
4YacTH, BBIPAXKAIOIIKE 3aBUCUMOCTH: CKOPOCTb — BpEMSI —
paccrosiHMe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OO0BEM
paboTel — BpeMsi — MPOU3BOIUTENHHOCTh TPYA.
Pa30uparthb peasbHbIE )KU3HEHHBIE CUTyaluu, (POpMy/JIHPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHHE, IPHUMEHSA
MaTeMaTUYECKU anmnapar, HHTepIpeTHPOBATh Pe3yibTaT
OnepupoBarh NOHATHSIMHU: CTEIEHb C LEJIBIM IIOKAa3aTENeM,
apudMeTHYECKU KBaJApPAaTHBIH KOPEHb, MHOTOYJICH,
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anreOpanyeckast JpoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIE JEMCTBHSA: BBINOJHATH PACUETHI IO
dopmynaM, mpeoOpa3oBbIBATh ILeNble, APOOHO-palMOHATBHBIE
BBIDQKEHUSI M BBIPAXKEHHUS C KOPHSAMH, pealu30BbIBATh
pa3ioXeHne MHOTOWJIeHa Ha MHOXKUTENIH, B TOM YHCIE C
UCIOJIb30BaHUEM (OpMyN pPa3HOCTH KBaJIpaToB M KBaJpara
CYMMBI U pa3HOCTHU (C OMOpOW Ha CIPABOYHYIO MH(POPMALHIO);
HaXOJUTh JIONYCTUMBbIE 3HAYEHUS MEPEMEHHBIX sl JpOOHO-
paLOHAIbHBIX BBIPAKECHUM, KOPHEH.

MogaeaupoBaTth ¢ MOMOILBIO (OPMYJ pealbHble MPOLECCH U
SIBIICHHSL.

OnepupoBarb NOHATUSIMU: QYHKIUSA, TpapuK QYHKIUH, HYIIHA
(GyHKLIMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbIIEe U HAMMEHBIIIEe 3HAUCHHS
byHKIMN.

AHAJIU3MPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA () YHKIIHIA,
CTPOUTH UX TpaduKy.

OnepupoBaTb MNOHATHSAAMHU: TIpsiMas TMPOMOPLIUOHATBHOCTb,
obpaTHass  TPOIMOPIMOHAILHOCTh,  JIMHEHWHAasT  (QyHKIHS,
KBaapatuyHas QyHKIus, mapadosa, runepoona.

Hcnosb30BaTh rpaMKH IS OIIPEAEIICHUS CBOICTB, IPOLIECCOB
U 3aBUCHUMOCTEH, Ui pelIeHHs 3anad M3 JPYIHX y4eOHBIX
IPEIMETOB M pealbHON XHU3HH; MOAEJIHPOBATH C IOMOUIbIO
rpaMKOB pealibHbIE IPOLIECCHI U SBICHMUSL.

Boipaxkath GopMyJIaMH 3aBUCUMOCTH MEX1y BETMUUHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPUSA» (1O 'OJAM OBYUYEHUA)

7 xkaacc ( 68 1)

Ha3zpanue
pasnesia (TeMbl)

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4aI0IIUXCS
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Kypca (4ucjio

4acoB)
IIpocreiimme [Ipocreiimme reoMeTpruuecKue 0ObEKThI: TOUYKH, MPSAMBIE, Ty4H | DOpMYJIMPOBATH OCHOBHBIC MIOHSITHS U OTPEICICHHUS.
reoMeTpM4YecKue |H yIJibl, MHOTOYT'OJIbHUK, JIOMAHasl. Pacno3zHaBaTh  M3y4YeHHBIE  TeOMeTpuUYeckue  (purypsi,
¢urypsi CMexxHbIe U BEPTHUKAJIbHBIEC YTIIBI. onpeaeNsATh HX B3aUMHOE pAaCIOJIOKEHHE, BbINOJIHATH
U MX CBOMCTBA. Pabota ¢ npocTedmmMu yepTeKamu. 4epTéX M0 YCIOBUIO 33/1a4M (C HCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JTUHEWHBIX M YIJIOBBIX BEJIWYHMH, BBIYHUCICHHE |OMOpPbHI: HABOJSIIME BOIMPOCHI W/WIM alropuTMa y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. NeNCTBUM).
BEJMYMH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpocTeiiiiyie NOCTPOSHUS C TOMOIIBIO TUPKYIS U
(14 ) MPSIMOYTOJILHUKOB. JTUHEHKH.
HN3mepaATs IMHEWHBIE U YTII0BbIE BETUYHHBI TEOMETPUUYECKUX U
NPaKTUYECKUX 0OBEKTOB.
OmnpeaenssiTe «Ha TIa3» pa3Mepbl pEabHBIX OOBEKTOB,
NPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
Pemiatp 3a1aun Ha BBIYKCIEHUE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTe 3a1aun Ha B3aMMHOE PACIOJI0KEHHE T€OMETPUUECKUX
duryp.
IIpoBoanTh KIaCCUPUKALUIO YTIIOB, BBIYMCAATH JTUHEIHBIC U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOAUMBIE
JI0OKa3aTeNIbHbIE PACCYKACHUS.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHUA FeOMETPHUH.
TpeyroabHukn [lonsiTve © paBHBIX TpEYrojdbHUKax U  NepBUYHbIE | Pacmo3dHaBaTh Mapbl PaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 4) MPEJICTaBICHNUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MpPHU HEOOXOIUMOCTHU C

NPU3HAKa PaBEHCTBA TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBa  NPSAMOYTOJIBHBIX  TPEYTrOJbHHUKOB.
CBoIICTBO MeIaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEipeHHbIE U PABHOCTOPOHHUE TPEeYTroJIbHUKU. [Ipu3Haku
Y CBOWCTBA paBHOOEPEHHOTO TPEYTrOJIbHUKA.

[IpoTuB GosbiIeii CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIINN

yTOJL

BU3YaJIbHOU OIOPOIA.

BbiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYIOJIbHUKOB.

DopmyaMpoOBaTH OIIpeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEAMaHbl TPEYroJbHUKA; CEPEIMHHOIO IEpHEHAUKYISIpa
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IIpocreiiliie HepaBeHCTBA B  TIE€OMETPHUHU.
mpeyzonvHuka. Hepaserncmeo nomanoti.

[IpsiMOyrobHBIN TPEYTroJIbHUK € yriaoM B 30°.
[IepBble MOHATHS O AOKA3aTEIBCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYrojbHUKA IMPH HEOOXOJUMOCTH C
ONOPOM Ha AJITOPUTM ITpaBUIIA.

®opmMyIHMpoBaTH CBOWCTBA U NPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouThb yepTexu, pelmaTh 3a4a4M ¢ IOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensaTb IpU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajJadax (C MCIONb30BAaHHUEM CMBICIOBOM
OTOpPBI: HABOJMIIME BOMPOCHl W/MIU aNropuTMa Y4eOHBIX
JIEUCTBUMN ).

Hcnoab3oBath 1HUGpPOBBIE peCypChl
CBOWCTB M3y4aeMBbIX (PUTYD.
3HAKOMUTBCH C MCTOPHUEN Pa3BUTHS T€OMETPHH.

AJIsA  HUCCICJ0OBaAHUA

IHapajenbHble [TapannensHble mpsiMble, WX cBoWcTBa. Hakpect nexanue, @opMyJupoBaTh  MOHSITHE — TAPAUICIBHBIX  MPSMBIX,
npsiMble, cyMmMa COOTBETCTBEHHBIE M OJTHOCTOPOHHHE YTJIbl (00pa30BaHHBIC MTPU | HAXOAUTH MPAKTHUCCKUE TPUMEPHI.
yIJI0B NepeceyeHNH MapalyIeNIbHbIX MPSIMBIX CEKYIIEHt). H3yuarh cBoiicTBa yrioB, 0O0pa30BaHHBIX IMPH MEPECEUECHUH
TPeyroJbHUKA [IpusHak  mapauIeIbHOCTH  MPSAMBIX  Yepe3  PAaBEHCTBO |APaJUICIBbHBIX MPSAMBIX CEKYLIEH
(14 4) pacCTOSTHUI OT TOYEK OJHOM MPSIMOM 10 BTOPOM MPSIMOM. IIpoBoauTs pokazarenbcrBa. PoOpMyaIHpPOBaTh TeopemMy
CyMMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. NapajyieIbHOCTH  JABYX MPSMBIX C  TOMOIIBIO  YTJIOB,
BHeurnue yriel TpeyrojibHUKa 00pa3oBaHHBIX TIPU TMEPECEUCHUU OTUX TMPSAMBIX TPEThEH
MPSIMOM.
Bb14ucjasaTs cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucinoBble U OyKBEHHbIE 3HAUYEHUS YIJOB B
FeOMETPUUYECKUX 337auaxX C MCIOJIb30BAHUEM TEOPEM O CYMMeE
YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS T€OMETPHH.
OxkpyxHOCTH OKpy’KHOCTb, XOpJIbl U TUAMETPHI, UX cBoiicTBa. KacarenbHas k| @opMyJMpPOBaThL  ONpeeJieHUsl.  OKPY)XXHOCTH,  XOPJIbI,
U KpYT. OKpyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAas B yros. [lomamue o|nuaMerpa W KacaTelbHOM K OKpyxkHocTH. M3ydaTrs wux
I'eomerpuueckne |/'MT, npumenenue 6 3adauax. buccexkmpuca u cepeounHvlii|CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NOCTPOEHUS NepneHOUKYIAp KaK 2eomMempuiecKue Mecma moyex. HccnenoBarhb, B TOM YHClie MCMOJb3YS HM(POBbIE pecypehl:
(14 4) OKpyXHOCTb, ONKMCaHHasi OKOJIO TPEeYrojbHUKA. BriricaHHasi B |OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxkazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Y2108 MpeyeoNbHUKA U CEPeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPeYy2ONbHUKA C NOMOWbIO
I'MT.

OBJjageBaTh MNOHATHUSIMH  BIIMCAHHOM W ONHMCAHHOM
OKPY>KHOCTEH  TpeyrojibHUKa, HaXOAMTh IEHTPBl 3THUX
OKpPYXKHOCTEH C OIIOPON Ha aJITOPUTM IpaBUIIa.

PemiaTe OCHOBHBIE 3aJa4M Ha IMOCTPOEHME: yrjia, PaBHOTO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYJSApa JaHHOIO OTPE3Ka;
OpsIMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKY W
NEepIEHINKYIAPHON TaHHOW NPsSMON; OMCCEKTPUCH JTAHHOTO
yIia; TPEYroJbHUKOB 110 pPAa3jIU4HbBIM 3JEMEHTaM IIpU
HEOOXOIMMOCTH C HANIPABIISAIOLIEH TTOMOIIBIO.

3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS T€OMETPHH.

IMoBTOpEHHUE, [ToBTOpenue nu 0000IIEHNE OCHOBHBIX TMOHATHH W METOAOB |PemaTh 3agauMm Ha TOBTOpPEHHE, WUTIOCTPUPYIOIIHE CBS3H
00o00meHnne Kypca 7 Kjiacca. MEX]ly pa3IMYHbIMHU YaCTSAMHM Kypca.
3HAHUI
(44)
8 kaacc (68 1)
HasBanmue

pasaeina (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE co/iep:KaHue

OcHOBHBbIE BU/IbI 1€ATEJIBHOCTH 00y4aI0IIUXCS

YeTbIpéXyrojbHUK
"

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE Cllydau
ux

napajuieorpaMmMoB  (IPSMOYTOJIBHUK, poMO, KBajapar),

H3006paxkaTs 1 HAXOAUTH Ha YEPTEKAX YETHIPEXYTOIbHUKH
Pa3HbIX BUJOB U UX JIEMEHTHI.
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(12 u)

NpU3HaKU 1 cBorcTBa. Tpaneuus. PaBHoOOKas U mpsiIMOYyroIbHAs
TPANeLHnH.
Yoeoenue meouanvl. Llenmpanvras cummempusi

®opMyJIHpOBaTH onpeeeHus: napajuiesiorpaMmma,
NpsIMOYTOJIbHHMKA, poM0a, KBajpaTa, Tpameuu, paBHOOOKOH
Tpaneuuu, NpsIMOyroJbHOU Tpareuuu.

Hcnosb3oBarh MNpH  pelleHHMH NPOCTEHINMX  3a1ay4
NPU3HAKKU U CBOMCTBA: MapajliesiorpaMMa, IpsSMOYTOJIbHUKA,
pomba, KBaapaTa, Tpameluud, pPaBHOOOKOW  Tpamermuw,
MPSMOYTOJIBHOM Tpamnenuu.

I[IpuMeHATL MeTOA YyIBOCHHUS MEAMAHBI TPEYrOJbHHUKA C
ONOPO Ha AJITOPUTM ITpaBUIIA.

Hcnonb3oBath 1udpoBbie pecypchl UIsl HUCCIEIOBAHUS
CBOWCTB M3y4aeMbIX (UTyp.

3HAKOMUTHCS C HICTOPUEH PA3BUTHUA FreOMETPHUH.

Teopema PDaseca
U TeopeMa o
NMPONOPUNOHAJIBH
bIX OTpe3KaXx,
nog00HbIE
TPeyroJbHUKH
(15 v)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist TuHUS TpeyrojibHUKa. Tpanenus, e€ cpeaHss JINHUS.
Ilponopyuonanvhvie  ompesKu, NOCMpPOEHUe  YemBEPMO20
NPONOPYUOHATLHO20 OMPE3KA.

Cesoticmea yenmpa macc 8 mpey2onvHuKe.
IlooobHble  mpeyzonbHUKUL. Tpu  npusnaxa
mpey2onvHuxos. lIpakTuueckoe NpuMeHEHHE.

nooobus

IIpoBOaAMTH MOCTPOEHHA C IIOMOLIBIO IUPKYJIA U JINHEUKH C
ucronb3oBaHne  TeopeMbl  Pameca M TEOpEMBI O
[IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTh  YETBEPTHIN
MPONOPIIMOHAIBHBIA  OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HarJIsJHOCTb.

Haxoauthb nog0o0HbIe TPEYTOJBHUKH HAa TOTOBBIX YEpPTEXKAX C
yKa3aHHEM COOTBETCTBYIOUIMX NPU3HAKOB MON00US TpuU
HEOOXOIMMOCTHU C BU3YAIBLHOH OMOPOii.

Pemats 3agauym Ha MOJOOHBIE TPEYTOJBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI YEPTEXEH M HaXO0XKIACHUs
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOJUMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJB30BAHUEM IIPU3HAKOB
no/100UsI HECIIOXKHBIX T'€OMETPUYECKUX 3aJlad C OMopoil Ha
AITOPUTM YyUEOHBIX JEHCTBUMN.

IIpumeHsiTH ~ TOJIy4EHHbIE  3HAHMS  [PU  PEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 33/1a4 NIPH HEOOXOAUMOCTH
C HaIPaBJISIIOIIEH MOMOIIBIO.

3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS T€OMETPHH.
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Inomans.
Haxo:xnenue
mJomaae
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noao0HbIX puryp
(14 4)

[TonsiTHe 06 001l TEeOpUU TUTOIIAIH.

dopmyasl IS TUIOMIATU TPEYTOJbHUKA, IMapajuiesiorpaMmma.
OmHuowenue niowadei mpey20ibHUKO8 C 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaodeii crosicHvlx ueyp uepes pasdueHue Ha
yacmu u 0ocmpoenue.

[Mnomaau ¢uryp Ha kneTdaToit Gymare.

[Tnomanu momo6HbIX Guryp. Berauciaenue miomanei. 3amauu ¢
NPAKTUYECKUM cofepxkaHueM. Peuwenue 3adau ¢ nomowwio
Memooa 8CnoMo2amenbHol NI10WAouU.

OBJjaieBaTh NEPBUYHBIMHM TNPEACTABJIEHUAMH 00 oOmein

TeopuH IUIomanu (Mepol), GopMyJHMpPOBATHL CBOKHCTBA
TUTOIA/H, BBISICHSITh UX HATJISAHBIA CMBICI.

[Mpumensts  ¢opMyasl  miomaaud  Mapauienorpamma,
TPEYrojibHUKA, Tpamelyu C OINOpPOH Ha CIPABOYHYIO
UH(OPMALIHIO.

IpumensaTs bopmyIbl TUTOTIA M BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 AMAroOHalu M Yroj MEeX]y HUMHU C
OIOPO¥ Ha CTIPABOYHYIO UH(HOPMAITHIO.

Haxoauth momaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCI0JIb30BATh pa30MEHNE HA YaCTH U JOCTPOCHHE.
Pa30upaTh npuMepbl UCIIOIB30BaHUS BCIIOMOTAaTEIbHOM
TUTOMIA/IN JJIsl PEIICHUS] TEOMETPUIECKIX 3a]1ad.

Haxoauth 1iomanu momoOHBIX Quryp ¢ omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbruncasTh 1I0Maan pa3inuyHbIX MHOTOYTOJTBHBIX QUTYP.
Pemathb 3a1aum Ha WIOMAAb C MPAKTUYECKUM COJIEPKaHUEM
MOCJIE COBMECTHOTO aHaJIHn3a.

Teopema
Iudaropa u
Hayaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Kka3aTeNbCTBO H TNPUMEHECHHE.
O6parnas teopema ITudaropa.

OmnpeneneHue TPUTOHOMETPUUECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOUIEHHS B  MPSIMOYTOJIBHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHomIEHU  MEXAY CTOPOHAMH B  TNPSMOYTOJBHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°%; 30° u 60°.

®opmynupoBath TeopeMy lludaropa, mcmoab3oBaTh e€ B
MIPAKTUYECKUX BBIYUCICHUSX.

Bragets MOHATHSIME TPUTOHOMETPUUYECKUX (DYHKIIUN OCTPOTO
yIiia, IPOBEePATHh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOIIEHUS B
OPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOW Ha CIPABOYHYIO
UH(OPMALIHIO.

HccnenoBath  COOTHOUIEHHS  MEXKAY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJibHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIOLIEH TOMOIIBIO.

Hcnoan3oBarh  GopMynbl  TpPUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECTBO JIJIs1 HAXO0XKICHUS
COOTHOILIEHUN MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMHU
Pa3JIMYHBIX OCTPBIX YIVIOB C OIOPOM Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMALIHIO.
IIpuMeHsATh NOJyYCHHBIE 3HAHUS U YMEHHs NPU pPELICHUU
NpakTUYEeCKUX 3a7a4 (MpH HEOOXOAMMOCTH C OIOpOH Ha
QJITOPUTM IPaBUJIIA).
3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS T€OMETPHH.
Yrabl B BrincanHble U EHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTeJabHOU U | DopMyIUpPOBATHL OCHOBHBIE OIpPEAENEHHUS, CBS3aHHBIE C
OKPYKHOCTH. XOpI0i. yIJIaMH B Kpyre (BIUCAHHBIN yroJ, eHTPaJbHBIN YToI).
Bnucanuble Vsl MeXay XOpAaMH U CEKYILIUMH. HaxoauTh BHHMCaHHBIE YTIiibl, OMUPAONIMECS HA OAHY AYTY,
U ONHMCAHHbIE Bnucannbie U onucaHHbIE YETHIPEXYTOJNBHUKHU, UX MPU3HAKU U | BBIYMCJIATH YIJIbI C TIOMOIIbIO TEOPEMBI O BIIMCAHHBIX yIiax,
4YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHMe STUX CBOWCTB TMpU  PEHICHUH |TEOPEMBI O BIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O
H. FEOMETPUUECKUX 3a7ad. [EHTPAJIbHOM YTJie MpH HEOOXOAWMOCTH C BH3YaJIbHOM
KacaresbHble B3aumnoe pacnonoxkenwe JABYyX OkpyxHocTeil. Kacanue|omopoil.
K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TIOMOIIBIO IIUPPOBBIX PECYPCOB,
Kacanue BIIMCAHHBIC U OMMCAHHBIE YETHIPEXYTOJbHUKHY, BHIBOAUTDH MX
OKPYKHOCTeH CBOICTBA U IPU3HAKY [10CJIE COBMECTHOI'O aHAJIN3A.
(13 4) Hcnoab30BaTh 3T CBOMCTBA M MPU3HAKK TPU PEIICHUU
3a1ad.
IloBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHATHI M METOAOB KypcoB 7 u § |Pemarh 3aja4dM Ha TOBTOpPEHHWE, WLTFOCTPHUPYIOUIUE CBSI3U
0000meHnne KJIacCOB, 0000IIIeHNE 3HAHU. MEX]ly pa3IMYHbIMHU YacTSAMHM Kypca.
3HAHUU
(@)
9 kaacc (68 1)
Ha3zBanmue

pa3nesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOE co/iep:KaHue

OcHOBHBbIE BUIbI 1€ATEJILHOCTH 00y4aI0IIUXCS
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Tpuronomerpusi. | OnpeneneHue TpuroHomerpuueckux ¢(yHkuuii yrinos ot 0° no| @opmy/jupoBaTh  onpejejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc mpsiMoro u Tymoro yria. TeopeMma|(QyHKUMH TYyNbIX W OPSIMBIX YIJIOB C BH3yallbHOM OMOpPOIA.
KOCHHYCOB U kocuHycoB. (O0o00mEénHast) Teopema cUHYCOB (¢ pamuycoM | PopMylnpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINMCAaHHOH OKPYXHOCTH). HaxoX1eHue JUIMH CTOPOH W BEJIMYHH | PAAUYCOM ONUCAHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJILHUKOB. Pemiath TpeyroipHUKH C OMOPOM Ha alrOPUTM Y4EeOHBIX
TPeyroJibHUKOB dopmyra mIomM@AAN TPEYrOJIbHUKA Yepe3 JIBE CTOPOHBI M YroJ | AEHCTBUI.
(16 1) Mexy HumMu. GopMyia mIomaan YeTbIpEXYrojibHUKa yepes €ro | Pemath nmpakTudeckue  3aJadd, CBOAsIIIMecs: K
JUAroOHAJIN U yroJl MeXy HUMHU. HAXO0K/IEHUIO PAa3IHYHbIX 3JIEMEHTOB TPeyroJbHHUKA.
[IpakTHyeckoe NpUMEHEHUE JOKA3aHHBIX TEOPEM.
Ilpeodpa3zoBanme |[lonamue o  npeobpazosanuu  nOOOOUA. OcBauBathp MOHSITHE npeoOpa3oBaHus o 00usl.
noaoousi. Coomeemcmeennble 31emenmovl HOOOOHbIX Puyp. HccaenoBarh OTHOIICHHE TUHEHHBIX 3JIEMEHTOB (UTYp TpU
MeTtpuueckue Teopema o0 npoussedenuu ompe3kos Xopo, meopema o |TNpeodpazoBanuu moaodus. HaxoauTs mpuMepsl mogo0us B
COOTHOIIIEHUS B npousse0eHuU Ompe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHol. [Ipumenenue 6 peutenuu ceomempuyeckux 3aoay. | Boigooums mempuueckue coomunowieHus mexncoy ompeskamu
(10 v) X0pO, CeKYWUx U KacameabHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
V27108 U NOOOOHBIX MPEY20NbHUKOS.
Pewamb ceomempuueckue 3aoauu u 3a0auu U3 pedaibHOU
JHCUZHU C UCNOTILIOBAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopbl OmnpeneneHre BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPHl KaK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHOXXE€HHE BEKTOPA Ha YUCIIO. HCCJIeI0BATH reOMETPUUYECKUI (mepemerienue) u

DU3NYECKUN U TEOMETPUYECKUM CMBICI BEKTOPOB.
PasnokeHne BeKTOpa MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe Npou3BeJeHHE BEKTOPOB, €ro MpUMEHEHHE IS
HAXOKJICHUS JUIUH U YTJIOB.

Pemenue 3a1a4 ¢ TOMOIIbIO BEKTOPOB.

[IpuMeHeHre BEKTOpPOB JJisl pelIeHUs 3a]ad KUHEMATUKH U
MEXaHUKH.

buzndeckuii  (Cusia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeNeHHss CyMMBI W Pa3sHOCTH BEKTODPOB,
YMHOXEHHS BEKTOpPA Ha 4HCIIO, HCC/Ie10BATH
TeOMETPUUECKUH U (PU3NIECKUNA CMBICIIBI THX OTEPAIHi.
Pemarp reomerpuueckue 3ajadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP IO JBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoub30BaTh  CKaIsIpHOE  IPOU3BEIACHUE  BEKTOPOB,
BBIBOJUTH €0 OCHOBHBIC CBOMCTBA.

BbrunciasiTh cymMMy, pa3HOCTb U CKAISIPHOE IIPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha
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BEKTOPOB B KOOpP/IMHATAX.
I[IpuMeHSATh CKAIApPHOE TMPOM3BEICHUE I HAXOXKICHUS
JUTMH U YTJIOB.

JexapToBbl JlekapTOBBI KOOPIMHATBI TOYEK Ha TUNIOCKOCTH. OcBauBaTh MOHATHE MPIMOYTOJIBHONU CUCTEMBI KOOPJIUHAT,
KOOPAMHATBI  Ha| Vpasnenue npamou. YTioBoW K03()(UIMEHT, TaHTEHC Yyria |AeKapTOBBIX KOOPAUHAT TOUKH.
IJIOCKOCTH HAaKJIOHA, apaJulelIbHbIE U EPIICHIUKYIISIPHBIC TIPSIMBIE. HccnenoBarb ypaBHEHHE NPSIMON U OKPYKHOCTH € OTIOPOU Ha
9v) VYpaBHeHHe OKpyKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIIPOCHBIM IIJIaH.
NIEPECEUEHHS OKPYKHOCTH U ITPSIMOM. HaxonuTte HEeHTp U paguyc OKpY>KHOCTH I10 €€ YpaBHEHHUIO.
MeTon KOOpAMHAT MPU PEIIEHUN T€OMETPUUYECKUX 3a]1a4. PemaTe 3a1a4M Ha HAXOXKJAEHUE TOYEK IEPECEUCHHUS TPSMBIX
Hcnonb3oBaHne MeTOa KOOPAMHAT B MPAKTHYECKHUX 3a/1a4ax Y OKPYXXKHOCTEH C MOMOIIBIO METOAA KOOPANHAT.
Hcnoab3oBaTh CBOWCTBa yriioBoro ko3dduuuenta npsmoi
OpU pPELICHUM 3a4ad, s ONPEICIICHUS PACIONOKEHUS
MPSIMOM.
IIpuMeHATh KOOpAMHATHI IPU PELICHUH T'€OMETPUYECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOCHUS MaTeMaTHYECKUX
Mojieiel pealibHbIX 3a7a4 («METOJ KOOPIUHATY).
Ionb30BaThess IS  TOCTPOCHHST W HMCCIEAOBaHUU
(G pOBBEIMU pecypcamu.
3HAKOMUTBCH C UCTOPHUEN Pa3BUTHUS T€OMETPUH
IIpaBuiabHbIe [IpaBuibHBIE MHOTOYTOJIBHMKHM, BBIYHMCIEHHE WX D3JIEMEHTOB. | DopMyaIHpoOBaTH onpeeIeHue IIPaBUJIBHBIX
MHOIOYIrOJbHUKH. (Yucio m W iMHAa OKPYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYI'OJbHUKOB, HAXOAMTb UX 3JIEMEHTHI.
Jumnna Panunannas mepa yria. IHonb30BaTHC MOHATHEM JITMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
II0IAAb Kpyra.
Boiuuciaenue
mJomaae

84)

[lnomans Kpyra W €ro 3JeMEHTOB (CEKTOpa M CErMeHTa).
Brruucnenue miomazei Gpuryp, BKIIOYAIOMINUX 3JIEMEHTHI Kpyra.

NOMOIIbIO IPAaBWIBHBIX MHOIOYTOJIBHUKOB, OIpede/siTh
YHCIIO 77, ATUHY AYTH U paUaHHYI0 MEpy yria 1o oopasiy.
IIpoBoauTh Mepexox OT paauaHHOM MEPBI yIila K I'payCHOU
¥ Ha000pOT MO BU3YaJIbHOM OIOpe.

OmnpeaenaTs ionmans Kpyra.

BoiBoauTh (hopmyJibl (B rpaycHON U paguaHHONW Mepe) JUIs
JUIMH JYT, IUIOIIAJed CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIN IIJIaH.

BbruucasaTs 1miomand  QGuUryp, BKIIOYAIOUIMX AJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpoii Ha CIpaBOYHYIO HH(OPMAIIHIO.
HaxoauTsp ionaay B 3a1a4ax peajbHOU KU3HU.

JABuxenunst Tlonsamue o 0eudcenuu nI0CKOCMU. Pa3zoupary  npumepbl,  WUIIOCTPUPYIOIIME  TOHSATHUS
IUIOCKOCTH Tapannenvuulii nepernoc, nosopom u cummempusi. Ocu u yeHmpul | IBUKEHUSI, IEHTPOB U OCE CUMMETPHUH.
(6 9) cUMMempuu. @DopMyJMPOBaTH ONpPEIEIEHUs MapalieIbHOTO TEepeHoca,
Ilpocmeriwue npumenenus 6 peuwieHuu 3a0au. MIOBOPOTa M OCEBOM CHMMETPHUHU C BHU3YaJIbHOM OIOPOM.
HaxoauTthb HEMOABMKHBIE TOUKH 110 00pas3ily.
HaxoauThb LEHTPHI M OCH CUMMETPU npocTeiimux ¢uryp mo
oOpasiy.
Ilpumenamev napannenvuviii nepeHoc u CUMMEMPUIO npu
peuleHuY 2eoMempusecKux 3a0a4 (pazoupamos npumepol).
Hcnonvzosams 011 nocmpoenus u ucciedo8anull yugposovie
pecypcul.
IHoBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7—9 |OmnepupoBaTh NMOHATHSIMU: QUTYpaA, TOUKA, MpsiMasi, Yrodi,
00001IeHNe, KJIaCCOB, 00OOIIICHNE U CHCTEMAaTH3AIHsI 3HAHUI. MHOTOYTOJIbHUK, PaBHOOEAPEHHBII ©  PaBHOCTOPOHHUU
cucrematusauusi  |[Ipocreiimue reomerpuueckue GUIYpsl M HUX CBOICTBA. | TPEYTOJIbHUKH, NPSIMOYTOJIBHBIN TpPEyrojibHUK, MeInaHa,
e — W3mepeHne reoMeTpuiecKiuxX BeTHUHH. OWCceKTpruca W BBHICOTA TPEYTOJNBHHKA, MapajlielorpaMM,
(7 v) TpeyrojbHUKY. poMO, MPSMOYTONBHUK, KBAApaT, TPaIeus; OKPy>KHOCTb,

[TapannenbHble ¥ IEPIICHAUKYISIPHBIE IPSIMBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpuueckue MOCTpPOEHHUs. YTIbl B
OKpPYXXHOCTH. BmucaHHble U  ONUCaHHBIE  OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmasi u OKpy>KHOCT.
YeThIpEXYTOJIbHUKH.
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa n Havana TpuroHomMeTpuu. Pemenue oonmx
TPEeYroJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

[Ipeo6pazoBanus minockoctu. [smxenus. [loqodue. Cummerpus.
[Tnomans. Beraucnenue mnomanei. [Imomanu nomooHsx Guryp.
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH.

Brmicannsie n OIITMCAaHHBIC

KacatelibHasl; paBEHCTBO W 1Moa00ue (Uryp, TpeyroJbHUKOB;
NapajyieIbHOCTh W NEPHEHAUKYISIPHOCTh MPSMBIX, Yol
MEXIYy TNPSAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
OpsIMOM; NITMHA, PACCTOSHHME, BEIMYMHA YyIia, IUIOLIAb,
nepPUMETP.

HUcnoan3oBarh (opmyJibl: nepuMeTpa U IUIOMIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOUIAAN KpyrTa,
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumnesaa.

OnepupoBaTh NOHATHUAMH: TPSMOYTrOjbHAas cHUCTEMaA
KOOpPJIMHAT, BEKTOP; MCHOJb30BATh O3TU TOHATUS IS
MPE/ICTABJICHUS JIAHHBIX W PEIIEHUs 3aJlay, B TOM YHUCJE U3
OPYTUX y4EOHBIX MPEIMETOB.

Pemiate 3aga4M Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
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BekTops! Ha IIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXIY pPa3IMYHbIMU YacTAMH Kypca.
Boi0upars MeTox [J1s pellieHus 3a/1a4u.
Pemiartn 3aga4m U3 NOBCEJHEBHOM )KU3HHU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH 1 CTATUCTHKA»
(TT0 TOJIAM OBYYEHUS)

7 kaacc (34 4)

Ha3zBpanue
pasaeina (TemMbl)
(umncy10 Yacom)

OcHoBHoOe cofepkaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4arouxcs

IIpencraBiienune
JAHHBIX
(7w

[IpeacraBnenne maHHBIX B Tabnumax. [IpakTudeckue
BBIUMCIICHHS 110 TaONMYHBIM JaHHBIM. VI3BicdueHue u
WHTEpIpeTarys TaOIu4HBIX JaHHBIX. [IpakTudeckas pabota
«Ta0nuusn.

I'padudeckoe mnpencraBieHWe ITaHHBIX B BHAEC KPYTOBBIX,
CTOJOUKOBBIX (CTONOYATHIX) quarpamm. UTeHue U MoCTpOCHHE
nuarpamm. [Ipumepsr nemMorpadudeckux nuarpamm.
[TpakTuueckas pabota «JluarpaMmen.

OcBauBarhb Ha 0a30BOM  ypOBHe C1ocoo0bI
NpEACTABJICHUSA CTATUCTUYCCKUX HOAHHBIX W YHUCIIOBBIX

MAacCHBOB C TIOMOUIbIO TaONUI] W JUarpaMMm ¢
HUCITIOJIB30BaHUEM AKTYAJIbHBIX u BaXHbIX JaHHBIX
(memorpaduueckue JTaHHBIC, MIPOU3BOJICTBO

MIPOMBIIUIEHHON M CEJIbCKOXO3SIMCTBEHHONM MPOMYKIIUH,
OOIIIECTBEHHBIC ¥ TIPUPOIHBIC SBIICHHUS ).

M3yyars Metoabl paboThl C  TaOIUYHBIMH |
rpad@UYecKUMU TPEICTABICHUSAMHU JTaHHBIX C MOMOUIBIO
IU(POBBIX PECYpPCOB B XOZ€ MPAaKTHYECKUX paboT (c
HaIPaBJISIONICH ITOMOIIIBIO).

76




OnucareabHas
CTATHCTHKA
84)

Yucnossie Habopbl. CpenHee apudMeTHdecKoe.

Menuana 9icioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTudeckas pabota «CpeqHue 3HAaUCHUSD».

Haubonbiiee 1 HauMeHbIIIee 3HAYEHUST YHCIOBOT0 Habopa.
Pazmax.

OcBauBarb Ha 0a30BOM YPOBHE NMOHSITHUS: YUCIOBOH
Habop, Mepa IEHTPAITbHOW TEHIEHIIMU (Mepa IIeHTpa), B
TOM 4HCIIe cpeiHee apudmMeTnyeckoe, MeIMaHa.
OnuchiBaTh CTAaTUCTUYECKHE JAHHBIE C TIOMOIIBIO
cpenHero apuMeTH4IecKoro u Meauanel. Pemars 3amaun
(c wWCTmob30BaHUEM 3PUTEIBHON HATJATIHOCTH W/WIN
BepOATHLHOM OTOPHI)

HN3yyarTh cBoiicTBa CpEeIHUX, B TOM YHUCJIE C MOMOIIBIO
U(POBBIX PECYpPCcOB, B XOZ€ MPaKTHYECKUX pador, (c
HaIpPAaBJISAIONIEH TTOMOIIBIO).

OcBauBaTh Ha 0230BOM YpPOBHE MOHATHSA: HauOOJIbIIIEE
Y HaMEHbIIIee 3HAYCHUS YHCIOBOTO MAaCCUBA, pa3Max.
PemaTtpb 3apaum Ha BBIOOp crioco0a omucaHUsl JaHHBIX B
COOTBETCTBUM C TPUPOJOM  JaHHBIX U  LEIIMHU
WCCJICTIOBAHMSI C HAITPABIISIONIEH TTOMOIIIBIO.

Cayuaiinas
U3MEHYHMBOCTh
6w

Cryuaiinas uzmenuusocms (npumepul). Yacmoma 3nauenuil 6
maccuse dannuix. I pynnuposxa. I'ucmoepammol.
Ilpakmuyeckasn paboma « Ciyuaiinas usMeH4u8oCmb).

Oceausamv NOHAMUA. YACMOMA 3HAYEHUU 8 MACCUBE
OAHHBIX, 2PDYNNUPOBKA OAHHBIX, 2UCTNOSDAMMA.

Cmpoums cucmozpammul no oopasyy

Oceausamsv cpaguueckue npeocmasieHus paHvix U008
CYYAUHOU UBMEHYUBOCU, 6 MOM YUCIe C HOMOWbIO
YughposwvIx pecypcos, 8 xo0e NPAKmuueckol pabomol.

BBenenue B
Teopuio rpa¢goB
(4 1)

I'pag, sepwuna, pebpo. Ilpeocmasnenue 3a0a4u ¢ NOMOUbIO
epagpa. Cmenensv (8anenmnocms) sepuiunvl. Hucio pébep u
cymmapuas cmeneHnv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceasznocmu epaga. Ob6x00 epagha (3irepos
nyms). Ilpedcmasnenue 06 opueHmMupo8anHvix epagpax.

Ocsausams nonamusn: cpag, eepwuna epaga, peobpo
epagha, cmenens (8aneHMHOCb GEPULUHBL), YeNb U YUKIL.
Ocsausams nonamus: nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Oobcyscoamsb pewienue 3a0a4uu Ha NOUCK CYMMbICMeENneHel
sepuiun epagha, Ha nouck obxooa epaga, Ha nouck nymeii
8 OpUEHMUPOBAHHBIX 2padax ¢ HanpasIAwel NOMOUBIO.
Ocsaueams cnocobvl npeocmasienuss 3a0ay u3 Kypca
aneebpwvl, 2eomempui, meopuu 8epoOAMHOCmel, Opy2ux
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npeomemog ¢ nomowplo 2pagos (kapmel, Ccxembl,
aekmpudeckue yenu, QyHKYUOHAaIbHble COOMEEmMCmalsl)
HA npumepax.

BepositHOCTB M

Cnyuaunsiii onolm u cayyaiHoe coovimue. Beposmuocmov u

Oceausamv nonamusn: Ciy4atiHulll ONbIM U CAYYAUHOE

4yacTora yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cooOvimue, MAl08epoOAmHoe U NPAKMU4ecKku 00CmosepHoe

CJIYYaHHOr o 00CcmoBepHbIX cobbimull 8 npupooe u 6 ooujecmee. Monema u | codovimue.

co0bITHA USpanbHAsl KOCMb 8 Meopul 8epOosSmHOCell. H3yuame 3HaAUUMOCb  MANOBEPOAMHBIX  COOLIMULL 8

4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBIX NpuMepax (asapuu,
HecuacmHble cayuau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OaHHbsIX).
H3yuams ponv Kiaccuueckux 6eposmHOCMHLIX Mooenel
(MOHema, uspanvHas KOcms) 8 meopul 6ePOAMHOCHEN.
Haoébnwoams u uzywame uacmomy cooblmuii 8 NPOCMbIX
9KCNEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbIO YUupposwix
Pecypcos, 8 xo0e npaKxmu4eckotl pabomeoi.

O06o00menue, IIpencraBnenne  maHHbIX.  OmnmcarenpHas — cTaTUCTHKA. | IIOBTOPATH M3y4EHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB c1y4aifHOTO COOBITHSI. 3HaHUM.

(54) PemaTh 3agaum Ha NpeICTaBICHUE U OMKMCAHUE JAHHBIX C

MIOMOILBI0 M3YYEHHBIX XapaKTEPUCTHUK C HANpaBIIAIOLIEH
MOMOILBIO.

O0cyxnaTh NpUMepbI CIIy4alHBIX COOBITHI,
MaJIOBEPOSATHBIX U IPAKTUUECKH IOCTOBEPHBIX CITy4alHbIX
COOBITHI, UX POJIM B IPUPOJIE U )KU3HU YETIOBEKA

8 kiacc (34 4)

Ha3Banue
pa3aesa (TeMbl)

OcHoBHoOe cofepskaHue

XapakTepucTHKA 1eATeJIbHOCTH 00y4aroIuxcs

78




(4ucy10 4acoB)

IloBTOpPEHME
Kypca 7 kjacca
(44)

IIpencraBnenne  maHHbIX. OmnMcarenbHas  CTaTUCTHUKA.
CrnydaiiHast u'3MeHYUBOCTh. CpeiHue YucioBOro Habopa.
Cayuaitabie coObITHs. BepostHocTu u yactothl. Knaccuueckue
MO/IEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UrpajibHasl KOCTb.

IToBTOPSATH N3YYEHHOE U BHICTPAMBATH CUCTEMY3HAHUU.
Pemars 3amaum (Mo BHU3YyaJIbHOW  omope) Ha
IIPEJICTABIICHUE U ONHCAHWE JAHHBIX C IOMOIIBIO
M3Y4YEHHBIX XapaKTEPUCTHUK.

Pematy 3agaum (o BH3YyaJbHOIl  omope) Ha
MIPEACTABICHUE TIPYIIIUPOBAHHBIX JAHHBIX M ONUCAHUE
CIIy4allHOM U3MEHUYUBOCTHU.

Pemats 3a1a4u (10 BU3yaJIbHOM 0IOpPe) HAOTIPEIETICHUE
YacTOThl CIy4YalHBIX COOBITHH, 0OCYXXIEHHE NMPHUMEPOB
CIIy4aliHbIX COOBITHI, MaJOBEPOATHBIX U MPAKTUYECKU
JOCTOBEPHBIX CIIyYaiHBIX COOBITUM, MX POJMB MPUPOIE U
YKU3HH YEJIOBEKA.

OnucarenbHas Omknonenus. Jucnepcus uucnosoeo nabopa. Cmandapmuoe | Oceausamv noOHAMUA: Oucnepcusi U CMAHOAPMHOE
CTAaTHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [uazpammul pacceusanus. OMKIIOHeHUe, UCNONb306AMb MU XAPAKMEPUCTMUKU 05
PaccenBanue ONUCAHUSA PACCEUBAHUS OAHHDIX.
AAHHBIX Yuacmeosamvs 6  obcyycoenuu  cunomeszvt 00
4 4) omcymcmeuyu Ui HAIUYUU  CeA3U  NO  OUASPAMMAM
pacceusanus.
Cmpoumbs Ouazpammvl pacceusanusi no UMEIOUWUMCS
OAHHBIM, 8 MOM YUCTE C NOMOWbIO KOMAnblomepa (nocine
COBMECMHO20 AHANU3A).
MHoxecTBa MHosecTBO, MoAMHOXeCTBO. Onepanun Haa MHOXecTBamH: | (OcBamBaTh MOHSITUSI: MHOXECTBO, SJIEMEHT MHOXKECTBA,
4 4) o0beIuHEeHnE, TiepeceueHue, qonoaHeHne. CBoiicTBaonepanuii | MOJMHOXKECTBO.
HaJl MHOYKECTBAMHU: II€PEMECTHTEIbHOE, COYeTaTeIbHOEe, | BBINOJIHATH onepauuu HaJ MHOECTBAMH:
pacnpeenTeabHOe, BKIIOUEHUS. o0beIMHEHNE, IEpECEUCHNUE, TOTIOJIHEHHE (TI0 00pasiy).
I'paduueckoe npeacTaBIeHUEe MHOXKECTB. Hcnoab3oBarh CBOMCTBA! HePEMECTUTEIBHOE,
coyeTaTeNlbHOe, pacHpeleNuTeNbHOe, BKIIOYEHUs (C

UCIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).
Hcnoab3oBaTh rpaguueckoe MpeacTaBICHUE MHOXKECTB
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IIPU OINUCAaHUM DPEAIBHBIX IMPOLECCOB W SBJICHUM, IIPU
pelIeHNH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(c UCTI0Ib30BaHUEM BU3YAJILHOM OTIOPHI).

BeposiTHOCTB
CJIy4aiiHOT 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
braronpusTcTByromme aneMeHTapHble coObITHs. BepositHoCTH
coObITuii. OTBITEI ¢ PaBHOBO3MOXXKHBIMU  3JIEMEHTAPHBIMU
coObITHsIMH. CitydaifHBIN BBIOOD.

[TpakTrueckas padota «ONBITH ¢ PABHOBO3MOKHBIMH
3IIEMEHTAPHBIMH COOBITUSIMI.

OcBauBatp Ha  0a30BOM  YpPOBHe  INOHSATHA:
dJIEMEHTAapHOE COOBITHE, ClydyalHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarOTIPUSATCTBYIOIIUX  DJIEMEHTApHBIX
COOBITHI, PABHOBO3MOXHBIE AJIEMEHTAPHbIE COOBITHSI.
PemaTh 3a1a4u Ha BHIYUCIICHUE BEPOSTHOCTEH COOBITUI
M0 BEPOSTHOCTSM DJIEMEHTAPHBIX COOBITHHA CITy4aifHOTO
OmbITa (C MCIIOJIb30BAaHUEM 3pPUTENHHON HAarIsIHOCTH
u/unu BepOabHOM OIOPHI).

PemaTh 3aa4m Ha BBIYMCICHHE BEPOSATHOCTEH COOBITUI
B OIBITaX C PaBHOBO3MOXXHBIMU  3J€MEHTapHBIMU
COOBITHUSIMH, B TOM YHCIIC C MOMOINBI KOMIbIOTEepa (C
UCIIONIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/WUIHU
BepOAIbHOM OTOPEI).

IIpoBoauTh M M3y4YaTh ONBITHI C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMHU COOBITUSMH (C MCIIOJIb30BAaHHEM MOHET,
UrPAJIbHBIX KOCTEH, OpYrux MoJIeneil)
B XOJIc TMPaKTHYECKOW paboThl (C HCIOIB30BAaHUEM
BHU3yaJIbHOMN OTIOPHI).

BBenenune
Teopuio rpagos
(4 1)

B

lepeso. Csoticmea  Oepega:  eOUHCMBEHHOCHb  NYmMU,
Cyuiecmeosanue BUCAYel BEPUIUHbI, CBA3b MeHCOy YUCTIOM
sepuiun u yuciom pébep. Ilpasuno ymmodcenus.

Ocsaueamb nowamusn: Oepeso Kaxk cpag Oe3 yuxia,
sucauas sepuwiuna (1ucm), 6emev oepesa, nNymo 6 oepese,
duamemp Oepesa.

H3yuamo ceolicmea Oepesa: cywecmeosanue eucsyell
BEPUIUHDL,  €OUHCMBEHHOCMb  NYMU  MeHCOy  08YMs
BEPULUHAMU, CB53b MENHCOY YUCIOM GEePUIUH U HUCTIOM
pébep.

Yuacmeoseamo ¢ oocyrncoenuu pewenus 3adauu Ha nouck
U nepeyucieHue nymei 6 oOepege, ONpeoeieHue Yucid
sepuiur unu pébep 8 depese, 00X00 OUHAPHO2O Oepesa, 6
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mom qucie ¢ npuUMerHenHuem npasuild YMHONCEHUA.

Cayuaiinble
coObITHA
8 4)

Ilpomusononosxcnoe  cobvimue.  Jluacpamma  Dilrepa.
Obveounenue u nepecewenue coovimuil. Hecoemecmuvie
cobvimus. @opmyna croscenus epoamuocmei. Ilpasuno
VMHOJMCEHUsT ~ 8eposimHOCmell.  YClo8Has — 8eposmHOCMb.
Heszasucumvle  coovimusa.  [Ipeocmaenenue  cayuaiHoeo
9KCnepumMeHma 6 gude oepesd.

Oceaueamv nouwamua: 63aUMHO NPOMUBONOLONCHbIE
cobvimus, onepayuu HA0 coovlmusimMu, 00veouHeHue u
nepeceuenue coovimui, ouazpamma Jinepa (direpa—
Benna), coemecmuvie u necoemecmmuvie coobimusl.
H3yuams meopemvl 0 6eposmHocmu 00beOUHeHUs. 08YX
cobvimutl (Ghopmynvl crodcenus gepossmuocmetl).
Yuacmeoeamyw 6 oocyrscoenuu pewenun 3aoauu, 6 mom
yycie meKcmosvle 3a0a4u Ha onpeoesienue 6eposmuocmeti
00veouHeHusi U nepecevyeHusi CcOObIMUL ¢ NOMOUWBIO
yucnogol  npamotl, ouazpamm  Jurepa,  opmyasl
CII0JHCEHUS 8EPOAMHOCTNEI.

Oceaueamp noOHAmMUA: npaguio VMHONCEHUS
8eposimHOCMell, YCI08HAsL 8ePOAMHOCb, HE3ABUCUMbLE
coObIMuUs 0epeso CyYalHo20 onvima.
H3yuams  ceoiicmea  (onpedenenus)
cobvimuii.

Yuacmeoeamsv ¢ oocyrncoenuu pewienus 3aoauu Ha
onpeoenenue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamsv ¢ oocyycoenuu pewienusa 3aoauu Ha
NOUCK BEPOAMHOCMEU, 6 MOM UYUCIe YCIOBHbIX, C
ucnoIvb306anuem depesa Ciy4atiHo20 Onvlmd.

He3asucumvlx

O06001meHue,
KOHTPO.JIb
(4 4)

[IpencraBnenne nannpix. OnucarensHas cratucTuka. ['padsol.
BepositHOCTB CIIy4aiiHOT O COOBITHSI. DIIeMEHTHI
KOMOWHATOPHKHU.

IloBTOpAATH U3YYEHHOE ¥ BBICTPAUBATH CHCTEMY
3HAHUU.

Pewmats 3aga4u Ha mpeICTaBICHNUE U OMIMCAHNE TAHHBIX C
MTOMOIUIBIO U3YYEHHBIX XapaKTePUCTUK (c
WCIIOJIb30BAaHNEM BU3YAIILHOU OTIOPHI).

Yuacmeosamv 6 o6cyyncoenuu pewenus 3apaum c
prUMEeHEHHEM TpadoB.

Pemats 3agaum  Ha  HAXO0XJACHHE  BEPOSTHOCTHU
CIIy9aifHOTO COOBITHSI 10 BEPOSITHOCTSM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHCIIE B OINBITaX C PaBHOBO3MOXKHBIMHU
3JIEeMEHTapPHBIMU COOBITHUSAMH (C BU3YaJTbHOM OIOPOA).
Yuacmeoeamv 6 ooOcyrcoenuu pewenusn 3agaum Ha
HaXO0XJICHHUE BEpOSTHOCTEH 0ObEeTUHEHHS U TepeceueHus
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C UCIIOJIb30BAHUEM
rpauYecKux TMPEJCTaBICHUNW U JepeBa CIy4yailHOTO
OTIBITA.

Yuacmeoeamv 6 ooOcymcoenuu pewenusn 3anaum Ha
MepeynCIIieHne KOMOUHAIN (YKCia MepecTaHOBOK, YUCIIa
COUYeTaHWii), HA HAXOXICHUE BEPOATHOCTEH COOBITHUH C
NPUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
MCIOJIb30BaHNEM TpeyroyibHuKa [lackans.

9 kaacc (34 4)

Ha3zBpanue
pa3nesa (TemMbl)
(4uCy10 YacoB)

OcHoOBHOe colep:KaHue

XapakTepucTHUKA AeSITeJIbHOCTH 00yYAO LM XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

Hp CACTaBJICHUC JaHHBIX. OmnucarensHas

CTaTUCTHKA.

Omnepanuu Hag coObITHAMEI. He3aBUCUMOCTh COOBITHH.

IloBTOpSAITH U3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTs 3aga4u Ha npeCcTaBlIeHUE U ONMCAHUE JaHHbIX.
Pematp 3amaum  Ha  HAXOXIEHUE  BEPOATHOCTEH
OOBEIMHEHUS W TIEPEeCeUYeHHs] COOBITUH, B TOM YHCIIE
HE3aBHCUMBIX, C  HCIOJB30BaHHEM  TIpapUUecKUX
IIPEACTABJIICHUH U IepeBa CIIy4allHOIO OIIbITA.

Pemartp 3amaum Ha mepevyrciIeHUe KOMOWHAIUMK (Yucia
MEePEeCTaHOBOK, YHCJIAa COYETaHWi), Ha HaXOXKICHHE
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPHUKH,
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B TOM YHCJIC C UCITOJIB30BAHUCM TPCYT'OJIbHUKA ITackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 1)

KomOunatopHoe mnpaBwio yMmHOXeHus. IlepecTaHoBkwu.
®aktopuan. CoueTaHuss U YUCIO COYETaHWH. TpeyeonvHuk
Iackansa. llpaktuueckas pabota «BperuncieHne BeposITHOCTEH
C HCTOJb30BAaHHUEM KOMOMHATOPHBIX (PYHKIIMHA AJIEKTPOHHBIX
Ta0JIUI.

OcBauBarhb Ha  0a30BOM  yYpPOBHEe  TOHSITHUA:
KOMOMHATOPHOE MPAaBUJIO YMHOXKEHUS, YIOPSIOYEeHHAs
napa, Tpoiika 0ObEKTOB, IEPECTAHOBKA, (paKTOPHAIT YHCIIA,
codeTaHHe, YUCII0 COUeTaHU, mpeyzonvruk Ilackans.
Pemiats mpocreiilue 3aga4uM  Ha  MEPEUHCIICHUE
YIOPSAJOYECHHBIX AP, TPOCK, IEPEUNCIICHUE IEPECTAHOBOK
U COYETaHWM DJIEMEHTOB pa3IMYHBIX MHOKECTB (1O
o0pa3siy).

Pemiars, mpocreiive 3agauyM Ha TNPUMEHEHHUE 4YHCIA
coyeTaHuil B anredpe (COKpaléHHOe YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBSIONIEH MOMOIIBIO).

Pematb, mnpumeHsii KOMOMHATOPHKY, 3aJaddl Ha
BBIUUCIIEHHE BEPOATHOCTEH, B TOM YHCJIE C MOMOIIBIO
AJIEKTPOHHBIX TAOJIMI] B XOZ€E NMPaKTHUECKO paboThl (¢
BH3YaJIbHOU OTIOPOit).

I'eomeTpuueckas
BEPOSTHOCTH
(44)

T'eomempuueckas seposmuocmo. Cnyuatinviii 6b100p MOYKU U3
@ueypsl Ha niockocmu, U3 Ompe3Ka, Uz Oyeu OKPY#CHOCMIUL.

Ocsausamp nonamue 2eomempuieckol 6epoSmHOCMU.
Yuacmeoeamsv 6 oocyncoenuu pewenusn zadauu na
HAXO0JICOeHUe BEPOSMHOCEN 8 ONblMax, NpeocmasumMblx
KaK 8b100p MOYeK U3 MHO20Y20JbHUKA, KpYy2d, Ompe3Ka Uil
0yeu OKPYIHCHOCIU, YUCTIOB020 NPOMENHCYMKA

HcnpiTanns
bepnyinu
(6 4)

UcneiTanue. Ycnex u Heygaya. Cepust HICIBITAHUN 10 IEPBOTO
ycnexa. Mcneitanust beprymnu. BepositHocTu coObiTuii B
cepun ucnbiTanuii beprymm. Ilpaktnyeckas pabdota
«Hcnusitanus beprymmy.

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHUE,
AJIEMEHTapHOE COOBITHE B HCTIBITAHUH (YCIIEX U HEyaya),
cepusi HMCHBITAHWM, HACTYIUIGHHE [EepBOro ycrexa
(Heymaum), cepust UCTIbITaHU bepHym.

Pemiats  mpocreiimme 3aJa4d  Ha  HAXOXJICHUE
BEPOSITHOCTEH COOBITHI B CEPUHU UCIBITAaHUHN J0 TEPBOTO
ycrexa, B TOM YHCIE ¢ MPUMEHEHUEM (DOPMYITBI CyMMBI
T€OMETPUUYECKON MPOTPECCHu (C OMOPOM Ha CIPaBOYHYIO
uH(OPMAIIHIO).

Pemars mpocreiimmue

32/]aYd = Ha  HAXOXKIECHUE
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B CepUH
WUCTIBITAHUN bepHyuiM, Ha HaXO0XKIEHUE BEPOSTHOCTU
ONpPEAENEHHOTO YHUCIA YCHEXOB B CEPUM HUCIBITAHUN
bepuymnnu (¢ BU3yanbHOM Omopoi).

H3yuars B X01€¢ NpaKTHYeCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO LU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITaHuil bepHymm

Cayuaiinas
BeJIMYHHA
6w

CnyvaliHass BeIMYMHA W pacHpeieeHue BEPOSITHOCTEH.
MaremaTuyeckoe OXKHUJIaHWUE MW JAUCIEpPCUs  CIydailHOU
BCIIMYHNHBI. HpI/IMepLI MaTEeMaTHdYCCKOIro OXUAaHUusA KakK
TEOPETUYECKOT0 CPEeTHEro 3HAYCHHS BETMYNHBI.

[TonsiTre o 3akoHe 6oybmUX unces. 3mepenne BeposTHOCTEH
C momol1kko 4acToT. [IpumeHeHne 3aKoHa OOIBIINX YHCEN.

Ocsoutb Ha 0a30BOM YpPOBHe NOHATHSA: CiydaiiHas
BEJIMYHHA, 3HAUYCHHE CIIy4aitHOM BEJIUYMHEL,
pacrpeesieHue BEpOsTHOCTEM.

M3yyarp u 00Cy:XkaaTb MOpUMEPHl AUCKPETHBIX U
HEMPEePHIBHBIX CIyYailHBIX BEIMYMH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTh HACEJICHUS, JPYTHE N3MEHUYMBBIC BEIIMYUHBL,
paccMaTpuBaBIIUECS B KypC€ CTAaTUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onplTaMu (OpocaHue MOHETBI, WIPaJIbHON KOCTH, CO
CITy4aiHBIM BBIOOPOM U T. 11.).

OcBauBath Ha  0a30BOM  YpPOBHe  INOHATHA:
MAaTEMaTUYECKOE OXKUJAHUE CIYYallHONM BEIMYMHBI KakK
TEOPETUUYECKOE CPE/IHEE 3HAUCHHE, TUCTIEPCHS CITydalHOU
BEJIMYMHBI KaK aHaJIOT AUCIIEPCUHU YUCIIOBOT'O Habopa.
Pemats 3amauMm Ha BBIYMCIIEHHE MAaTEMAaTHYECKOTO
OKMJAHHUSA W  JHUCIEPCUU JUCKPETHOHW  CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY pAaCIIpPEAEICHHUI0, B TOM YHCIIE
3aJay, CBSI3aHHBIX CO CTPAXOBAaHUEM M JOTepesiMH (C
HaIPaBJIAIOIIEH TOMOILBIO).

3HAKOMHMTBCSI C MaTeMaTM4YECKUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpeNelIeHuld, B TOM 4HCIIe
pacpenencHus Ciy4aiiHOM BEIMYUHBI «4HUCIIO YCIIEXOB» B
CepUU UCTIbITAaHUI bepHyu.

M3yyarh, 4acToTy cOOBITHA B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KaK CIy4alHYIO BEJIINYUHY.
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3HAKOMHUTBLCSI C 3aKOHOM Oousibiux uucen (B dopme
bepuymnu): mpu OONBIIOM dYHCIE OMNBITOB YacTOTa
coOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemath 3a1a4n Ha U3MEpPEHUE BEPOSITHOCTEH C TOMOIIIBIO
4acToT (C HAMPABJISIFOIIEH TTOMOIIIBIO).

OO0cy:x1aTh POJIH 3aKOHA OONBIIKX YHCET B 000CHOBAHUU
YaCTOTHOTO METO[a U3MEPEHHUS BEPOSTHOCTEH.
OO0cyxnaTh 3aKOH OOJBIIMX YHCEN Kak IpPOSBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSX,
poNib 3aKOHA OOJNIBIIUX YHCENT B MPUPOAEC U B JKU3HU
YeJI0BeKa.

O0001eHue,
KOHTPOJIb
(10 9)

[IpencraBinenue  JaHHBIX.
BepositHOCTh CIIy4aitHOTO COOBITHSI.
komOuHaTopukH. CirydaliHble BETMUUHBI U pacIpe/IeTICHHUS.

OmnucarenbHas  CTaTHUCTHKA.
OJIEMEHTHI

IloBTOpPATH H3y4eHHOE U BBICTPAMBATL CHCTEMY
3HaHUMU.

Pemiates 3a7a4u Ha NIpECTaBICHUE U ONUCAHUE JAHHBIX.
PemaTts 3a1a4u Ha HaXOXKJICHHE BEPOSITHOCTEN COOBITHIA,
B TOM 4YHCIE B ONbITaAX C PAaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, BEPOSITHOCTEN
OOBbEIUHEHNUS U MEepeceueHus] COOBITHM, BBIYUCIATH
BEPOSITHOCTHU B OIIBITAX C CEPUSMHU CIIy4aWHbIX UCIIBITAHUN
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Maremaruka (B 2 vactsx), 5 kiacc/ Bunenkun H. 4., XKoxos B.W., UecHokoB
A.C., Anekcannpona JI.A., HIsapuodypa C.U., AknnonepHoe o0111ecTBO
«3narensctBo «IIpocBerieHue»

» Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H. 4., XKoxos B.U., YecHokoB
A.C., Anekcannpona JI.A., HIBapuoypa C.U., AknponepHoe o0111ecTBO
«3narensctBo «lIpocBemienue»

» AnreOpa, 7 knacc. / Makaperaes FO.H., Munatok H.I'., Hemkos K.U. u
npyrue; nox pepakuuein TemnsikoBekoro C.A., AKHMOHEPHOE 00IECTBO
«M3narensctBo «IIpocsemenue», 2023r.

* 'eometpust, 7-9 kmaccel/ Atanacsa JI.C., byryzoB B.®., Kanomues C.b. u
npyrue, AknmonepHoe obmectBo «M3natensctBo «IIpocBemnieHues

* MaTemartuka. BeposaTHOCTh U cTaTUCTHKA: 7-9-€ Ki1acChl: 0a30BbIN YPOBEHb:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit 1.P., Smenko W.B.; mox pexn.
Amenko U.B., AkumonepHoe o61miectBo «M3narenbcTBo «IIpocBerienne»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

» Maremaruka, 5 kiacc. Kontponbsabie pabotsl/ Kpaitaera JI.b., Akiimoneproe
obmectBo «M3narenscTBO «IIpocBeiieHne»

» Anrebpa, 7-9 kimaccel/ Metoaudeckoe mocooue K mpeaAMEeTHON JTHHUN
yaeOHMKOB 1o anredpe Maxkaperuea FO.H., Munarox H.I'., Hemkos K.W. u
npyrue, AkimonepHoe obiectBo «M3narensctBo «IIpocBemenuey, 2023r.

* 'eometpus, 7-9 knaccel/ Meroaudeckoe mocooue K npeIMeTHON JTMHUH
yueOHuKOB 1o reomerpun Atanacsina JI.C., byryzosa B.®., Kagomiesa C.b. u
ap., AkunonepHoe oomectBo «M3narenbctBo «IIpocBemenne» SB023r.

* MeToaundeckoe mocodue K mpeAMETHON JTMHUN YI€OHUKOB 10 BEPOATHOCTH U
cratuctuke U.P.Beicoukoro, U.B.fmenko nox penakuuen N.B. Auenko

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
bu6mmoteka IIOK https://m.edsoo.ru/f2a34d2e

bu6mmoteka IIOK https://m.edsoo.ru/7f4452¢6

bu6mmoteka IIOK https://m.edsoo.ru/8al420ac

bubmoteka IIOK https://m.edsoo.ru/7f415fdc
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