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INOACHUTEJIBHAA 3ATIMCKA
OBIIASAA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «MATEMATUKA»

Pabouas nmporpamma no mareMatuke s oOydaromuxcs 5S—9 kinaccoB paspaboraHa Ha ocHoBe denepanbHOTO TOCyIap-
CTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO 00IIEro oOpa3oBaHus ¢ YIETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHHUI,
MIPEOBABISEMBIX K MAaTEMaTHIECKOMY 00pa30BaHMIO, U TPAIUIMHA POCCHHCKOT0 00pa30BaHMs, KOTOPhIE 00SCIIEYNBAIOT OBIIA-
JIEHUE KITIOYEBBIMH KOMIIETECHIIMSAMH, COCTaBIIIIOIIMME OCHOBY JISi HEMPEPHIBHOIO 0Opa30BaHUSA W CAMOPA3BHUTHS, a TAaKKe
LEJIOCTHOCTE OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M MTO3HABATEILHOTO Pa3BUTHS oOydarommxcs. B pabodeii mporpamMme y4TEeHBI
ujieu U nosioxxeHust KoHuennuu pa3BuTHs MateMaTiHdeckoro oopazoanus B Poccuiickoit @enepaunu.

B snoxy nugpoBoit TpaHchopMaIuu Bcex cdep 4enoBeYecKor JeaTeIbHOCTH HEBO3MOXKHO cTaTh 00pa30BaHHBIM COBpe-
MEHHBIM 4YeJIOBEKOM 0e3 6a30BOi MaTeMaTH4eCKOH IMOJITOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIY)KUT OTIOPHBIM MPEIMETOM JUIs
N3Y4YCHUS] CMEXHBIX TUCLUIUIMH, a MOCJIE IIKOJBl PEAIbHON HEOOXOJMMOCTHIO CTAHOBHUTCS HENPEPHIBHOE 00pa3oBaHHE, YTO
TpeOyeT NONHOLEHHOH 0a30BOH 0011e00pa30BaTENIbHOM TOATOTOBKH, B TOM YUCIIE U MaTeMaTH4ecKoi. DT0 00yCIIOBIEHO TeM,
YTO B HAIIK THHU PACTET YHCIO MPO(EcCHii, CBSI3aHHBIX ¢ HEIIOCPEICTBEHHBIM IMPUMEHEHHEM MAaTeMaTHKHU: U B cepe IKOHO-
MHUKH, 1 B OM3HECE, U B TEXHOJOTHYECKUX OOJIACTSIX, W Ja)Ke B TYMaHHUTapHBIX chepax. Takum oOpa3oM, KpyT IIKOJIEHUKOB,
IUTA KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUMMBIM MIPEIMETOM, PACIIAPSIETCS.

[IpakTrdeckas MONIE3HOCTh MaTeMAaTHKU OOYCIIOBIICHA TE€M, UTO €€ IPEAMETOM SBIAIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPHI
HAIIIEro MHpa: IPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS OT MPOCTEHINNX, YCBAaMBAEMBIX B HEIIOCPEIICTBCH-
HOM OTIBITE, IO JJOCTATOYHO CIIOXKHBIX, HEOOXOMUMBIX IS pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hel. be3 KOHKpeTHBIX MaTeMa-
TUYECKUX 3HAHUH 3aTPYAHCHO MOHMMAHHUE MPUHIUIIOB YCTPOICTBA M UCIOIB30BaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U
MHTEPIIPETaLHs Pa3HOOOPa3HOH COIMaTbHON, YKOHOMUYECKOH, MOJIUTHIECKON HH(pOpMaIuu, Manod3h(eKTHBHA TOBCEAHEBHAS
MPAaKTUYECKas JCITEIBHOCTh. Kak/JOMy UEIOBEKY B CBOCH KHM3HU MPUXOIUTCS BBHIMOIHATH PACUETHI H COCTABJIATH AITOPUTMBI,
HaxXoJUTb U NPUMCHATH (I)OpMyJ'II)I, BJIaICTh MPAKTUYCCKUMU HpI/IéMaMI/I TCOMETPHUUCCKUX 1/13MepeH1/1171 )44 HOCTpOGHHﬁ, yuTaThb
nHpopManuio, MPeACTaBICHHYIO B BHE TaOJML, JUarpaMM U rpaMKoB, XKHUTh B YCIOBHSX HEONPENEIEHHOCTH U IIOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHBIX COOBITHI.

OmHOBpPEMEHHO ¢ pacIIupeHneM cdep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIecTBe BcE Oojiee BaXKHBIM CTaHO-
BHTCSl MAaTEMAaTHYCCKUAN CTUIIb MBIIUICHHS, TIPOSBIISIOMINIACS B ONPENeIEHHBIX YMCTBEHHBIX HaBBIKaX. B mpomecce m3ydeHus
MaTEeMAaTHKHU B apCceHall MPUEMOB U METOJIOB MBIIIICHHS YeJIOBEKa €CTCCTBEHHBIM 00pa30M BKITIOYAIOTCS MHAYKIHUS U JACTYK-
s, 0000IIeHne W KOHKPETHU3AIWs, aHaJdN3 M CHUHTE3, KIACCUPUKAIMA W CHCTEeMATH3aIus, abCTparipoBaHUE W aHAJIOTHS.
OOBEKTHI MaTeMaTHYCCKUX YMO3AKIIIOUCHUH, MpaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX ITOCTPOE-
HUM, CIIOCOOCTBYIOT BBIPaOOTKE YMEHHS (OPMYIHPOBaTh, OOOCHOBHIBATH W JTOKA3BIBATh CYXKICHUS, TEM CaMBIM Pa3BHUBAIOT
JIOTUYECKOEC MBIIIJICHUC. Be;[yma;l POJIb ODPUHALJICIKUT MATCMATUKE U B q)OpMI/IpOBaHI/II/I aJIFOpHTMH‘-IeCKOﬁ KOMIIOHCHTHI
MBIIIJICHUA U BOCIIMTAHUH yMeHI/Iﬁ HeﬁCTBOBaTL IO 3aJlaHHBIM aJITOPUTMaM, COBCPUIICHCTBOBATHL U3BCCTHBIC U KOHCTPYUPO-
BaTh HOBbIE. B Ipoliecce pelieHus 3a1a4 — OCHOBOW y4eOHO#l IesITeNbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BHBAIOTCS TAKKe
TBOpYECKas U MpUKIagHast CTOPOHbI MBINUJICHUS.

OOy4eHue MaremMaTtuke Ia€T BO3MOXKHOCTH Pa3BUBAaTh y OOYYalONIMXCS TOYHYIO, PAllMOHAIBHYIO M WH()OPMATHBHYIO
pedb, yMeHHe OTOMpaTh Hanbolee MOIXOIAIINE S3BIKOBEIC, CHMBOIMYCCKUE, TpadUIecKue CPEICTBa I BEIPAXKCHUS CYXKIe-
HUH 1 HaTJIATHOTO MX MPEICTABICHHS.

Heo0xonuMbeIM KOMITIOHEHTOM 00IICH KYJIBTYPHl B COBPEMEHHOM TOJKOBAHHUH SBISIETCS 00IIee 3HAKOMCTBO C METOJaMH
MMO3HAHUS JEHCTBUTEIHFHOCTH, TPEACTABICHUE O MPEeIMeTe M METOJaX MAaTEMATHKH, UX OTIMYHH OT METOJOB JPYTHX €CTe-
CTBCHHBIX W TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMECHEHUS MaTEeMaTHKH IS PEIICHISI HAYIHBIX U MPHUKIAJTHBIX 3a/1a4.
Takum obpa3omM, MaTeMaTHIeCcKOe 00pa30BaHKE BHOCUT CBOW BKJIAJ B (JOPMHUPOBAaHUE OOMICH KYIBTYPHI YEIOBEKA.

I/I3y‘-IeHI/Ie MAaTEMAaTHUKU TAaKXE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHUIO YCJIOBEKA, TIOHMMAaHWIO KPAaCOThI U U3AIIECCTBA
MaTeMaTHYECKHX PacCyXJICHUH, BOCIPUATHIO TEOMETPHYECKUX (POPM, YCBOSHHIO HJIEH CHMMETPHH.

HEJA U OCOBEHHOCTH U3YYEHHUS YYEBHOI'O NPEAMETA «MATEMATHUKA». 5-9 KJIACCBI

ITpropuTETHBIMU LEJISIMU OOyYCHHUsI MaTeMaTHKe B 5—9 Kitaccax SIBJISTFOTCS:

— (opMupoBaHHEe LIEHTPAJIbHBIX MAaTEMAaTHUECKUX MOHATHH (YHCII0, BEIMUUHA, FeOMeTpUuecKkas (urypa, nepeMeHHas,
BEPOSITHOCTh, (DYHKIIHS), 00ECIeUNBAIONIUX MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHUYECKOro 00pa3oBaHM
00yJaroIINXCS;

— TMOJBeICHUE O0YJAOIINXCS Ha TOCTYITHOM U HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MaTEMAaTUKH H OKPY’KaIOIIEeTO
MUpa, IOHIMaHHEe MAaTEMaTHKH KaK YacTH OOMIel KyJIbTYPHI YSIIOBEUCCTBA;

— pa3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH 00yJaromuxcs, I03HaBaTeIbHONH aKTHBHOCTH, UCCIIeIOBa-
TENBCKUX YMECHUH, KpUTHYHOCTH MBIIICHUS, HHTEpeca K U3yYCHHIO MAaTeMaTHKH;

— ¢dopmupoBanre (HYHKIIMOHATHLHON MATEeMaTHUYECKOW IPAMOTHOCTH: YMEHHUS PACIO3HABAThH MPOSBICHUS MaTeMaTHye-
CKUX MOHATHUH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B peanbHBIX KU3HEHHBIX CUTYaLUsIX U NIPH U3YYCHUHU APYTHX YUEOHBIX
MIPEIMETOB, TPO- SIBICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, HOpMyInpoBaTh MX Ha SI3BIKE MAaTEeMaTHKH M CO37a-
BaTb MATEMAaTHYCCKUEC MOACIH, IIPUMEHATH OCBOEHHBIM MaTeMaTHYECKUI amnmapar i peuICHUuA TPaKTU-
KO-OpHMECHTHUPOBAHHBIX 3aJla4, HHTEPIPECTUPOBATH U OLICHUBATH IMMOJTYYCHHBIC PE3YJIbTAThI.

OCHOBHBIE JIMHUH COACPIKAHHU Kypca MaTeMaTuku B 5—9 kiaccax: «Uuciaa u BRIYHCICHUNY, «Aredpa» («Anredpande-
CKHE BBIPOKCHHS», «YPAaBHCHHS U HEPABCHCTBAY), «DyHkImmy», «['eometpusn» («['eomerpuueckue QUTYpBl H UX CBOMCTBaY,
«3MepeHne TEOMETPHYSCKUX BEITHINHY), « BEpOsITHOCTh U CTATUCTHKAY. [laHHBIC JMHUK Pa3BUBAIOTCSA MapajlIeNbHO, Kax-
Jasi B COOTBETCTBUHU C COOCTBEHHOI JIOTHKOH, OJJHAKO HE HE3aBUCUMO OJIHA OT APYIOd, a B TECHOM KOHTAaKTEe W B3aMMOJICH-
ctBun. KpoMme 3T0ro, X 00bEIUHSICT JIOTHYECKAss COCTABIISIONIAs], TPAIUIIMOHHO MPHUCYIIAs MAaTEMAaTUKE U MPOHU3BIBAIOIIAS
BCE MaTeMaTHYCCKUE KYPCHl U cojepkarenbHbie TuHUU. ChopmynupoBanHoe B DenepaabHOM ToCyIapcTBEHHOM 00pa3oBa-
TEIBHOM CTaHIApPTEe OCHOBHOTO OO0IIEro oOpa3oBaHUs TPeOOBAHUE «YMETh ONEPHPOBATH MOHATHUSMHE: OIPEICICHUE, aKCHOMa,
TEOPEMA, TOKa3aTCIbCTBO, YMCHUC PACIIO3HABATH UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUA, TPUBOJUTH IPUMEPHI 1 KOHTPIIPHUME-
PBI, CTPOUTH BBICKA3bIBAHMS U OTPUIIAHHA BBICKa3BIBAHUIND) OTHOCHTCS KO BCEM KypcaM, a (POpMHUpPOBaHHE JIOTHIECKUX YMEHHUN
pacmpenenseTcs Mo BceM rojgaM o0ydeHus: Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusI.



Cogneprxanne 00pa30BaHMS, COOTBETCTBYIOIIEE NMPEIMETHBIM PE3yJIbTaTaM OCBOEHHS pabodeil MmporpamMmsbl, pacipene-
JNEHHBIM TI0 TOZaM O0ydYeHHs, CTPYKTYPHPOBAHO TaKUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHHIUNHAIBHBIM BOIPOCAM
oOydJaromuecst 00pamaIuck HEOAHOKPATHO, YTOOB! OBJIACHNE MATEMAaTHUECKUMHU MOHATHAMHI U HaBBIKAMH OCYLIECTBIISUIOCH
MIOCJIEI0BATENBHO M MOCTYMATENBHO, C COOJIIOACHHEM IPHHIMIA IPEEMCTBEHHOCTH, & HOBBIEC 3HAHUS BKIIIOYAINCH B OOIIYIO
CHCTEMY MaTeMaTHYECKUX MPEACTABICHUI 00yJaromuxcs, paciupsisa 1 yriryonss e€, o0pasys MpouHbIE MHOKECTBEHHBIC CBSI-
3U.

MECTO YUYEBHOI'O IPEJMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

B cooTrBercTBUM ¢ DenepalbHBIM IOCYAapCTBEHHBIM 00pa3oBaTENbHBIM CTaHIapPTOM OCHOBHOIO OOl e-
ro oO6pa3oBaHUsI MaTeMaTHKASIBIISIETCS 00s3aTEIbHBIM IIPEAMETOM Ha TAaHHOM YPOBHE 0Opa3oBaHUSI.

B 5—9 xiaccax y4deOHBIN mnpenmer «MarTemaTuka» TPaJUIMOHHO M3yYaeTcsl B paMKax CJIeAyOLINX
y4eOHBIX KypcoB: B 5—6 kitaccax — Kypca «MartemaTHka», B 7—9 kjaccax — KypcoB «AnreOpay» (BKIItodast
SIIEMEHTHI CTAaTUCTUKH U TEOPHHU BeposTHocTel) u «I'eomerpusn». Hacrosmeit mporpaMmMoil BBOOUTCSI caMO-
CTOATENbHBINH yUeOHBIH Kypc «BEeposTHOCTh U CTaTHCTHUKAY.

HacTrosimieit mporpaMmMoi mpeaycMaTpHUBacTCs BBIICIICHNE B YICOHOM IUTaHE Ha M3yUCHHE MAaTEMaTHKH
B 5—6 Kiraccax 5 y4eOHBIX YacOB B HEJICIIO B TEUCHUE KaXXAOro rofga oO0ydeHus, B /—9 kiaccax 6 y4eOHBIX
JacoB B HEJEIIO B TCUCHHUE KaXKJOTro roja ooydeHus,Bcero 952 yueOHBIX daca.

WurerpupoBanublii mpeamer «MaTtemarnka» B 5—6 kiaccax BKIIOYAET apu(pMETHUECKHH MaTepHal U HaIJIsIHYIO I'eo-
METPHIO, a TAKIKE MPOIEAEBTHYECKNE CBEICHHS U3 aireOpbl, SJIEMEHTHI JIOTHKH W Hadala ONHMCATelIbHOW CTaTUCTHKU. YueO-
HBIH IIJIaH Ha M3yYeHHE MaTeMaTHKH B 5—6 Kilaccax OTBOJUT HE MEHee 5 y4eOHBIX 4acoB B HEJEIIO B TEUEHHE KaXKJIOI0 ro/ia
o0yu4eHnwust, Bcero He MeHee 340 yueOHBIX 4acoB.

VYuebHbIil Kype «Anredpay» B 7—9 kiaccax BKIIIOYAET CIIEAYIONINE OCHOBHBIE pa3/ieibl coaepkanus: «Hucna u Beraucie-
HUSD», «ANreOpandeckue BHIPRKEHHD», «YPaBHEHUS U HEpaBeHCTBay, «DyHKIMW». YUeOHbIH I1aH Ha U3yYeHHE areOpsl OT-
BOIUT 3 y4eOHBIX Yaca B HEJIENIO B TEUCHUE KaXKJIOT0 To/1a 00yUCeHHS, BCETO 3a TPHU roja oO0ydeHnss — He MeHee 306 yueOHbIX
JacoB.

VYuebnsiit kype «l'eomerpusi» B 7—9 Kiaccax BKIIOYAET CIIEIYIOIINE OCHOBHBIE pa3zienbl coaepkanus: «I'eomerpude-
ckue GUrypbl U UX CBOHMCTBa», «M3MepeHne reOMEeTpPHUSCKUX BEIMUNHY», a TaKkkKe «/leKapToBBI KOOPIMHATHI Ha TUNIOCKOCTHY,
«Bexrops», «/IBrmkenns miockocTu» U «IIpeobpasoBanns monoous». Y4eOHbIH IUIaH MPeaycMaTPUBACT N3ydeHIE TE€OMETPHH
Ha 0a30BOM YPOBHE, HCXOAS U3 HE MEeHee 68 y4eOHBIX 4acoB B yUeOHOM IOy, BCETO 3a TPH roja oOydeHus — He MeHee 204
YacoB.

VYueOHblil kKypc «BeposTHOCTB 1 CTaTHCTHKa» B 7—9 Kilaccax BKIIOYAET clienyromue pasaensl: «[IpencraBienne qaHHBIX
U OIKCATeNIbHAsI CTATUCTHKAY; «BeposaTHOCTEY; «neMeHThl KOMOMHATOPUKNY; «BBeneHne B Teoputo rpadosy». Ha nzydenue
JTAHHOT'O Kypca OTBOIMUT | y4eOHBIH Yac B HEJIEJI0 B TeUSHHE Kax10ro rojga ooy4enust, Bcero 102 yueOHbIX yaca.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O NIPEJAMETA «<MATEMATHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHNA

OcBoenune yueOHOro nnpeamera «MareMaTnka» JOJKHO 00ecledynBaTh JOCTH)KEHHNE Ha YPOBHE OCHOBHOTO
o0mero o6pa3oBaHus CIAECAYIONINX JIMIYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJiib-
TaToOB:

JJMYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE PE3yJIbTAThl OCBOCHUS IIPOTrpaMMbI yueOHOro npeaMera «MaTemMaTuka» XapaKTepHU3yIOTCS:

ITaTpuoTHyYeckoe BOCTHTAHHUe:

IPOABJICHHUEM HHTEPECAa K MNPOIIJIOMY U HACTOAIIEMY pOCCHfICKOﬁ MaTeMaTuK1, HCHHOCTHBIM OTHOIIIC-
HUEM K JOCTHIKEHUSIM POCCUNCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYE€CKOM LIKOJIbI, K UCIOJIb30Ba-
HUIO ATHUX JTOCTHI)KEHHUH B IPYTrUX HayKax M IMPUKIIaJIHbIXchepax.

I'pazkaanckoe M JyXOBHO-HPABCTBEHHOE BOCHHMTAHHe:

TOTOBHOCTBHIO K BBITIOJITHEHHIO OOsI3aHHOCTEH rpa’kJlaHMHA U peajin3allidy ero Mpas, IIPEJICTaBJICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, SBICHHUH, MPOLEIYP IPaXKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U 1IP.); TOTOBHOCTBHIO K OOCY’KJICHUIO dTHYECKUX MPOOIIEM, CBSI3aHHBIX C ITpaK-
THUYECKUM IPUMEHEHHEM JOCTII)KEHUM HAYKH, OCO3HAaHHUEM Ba)KHOCTH MOPAIbLHO-3THUYECKHUX IPUHIUIIOB B
JIeSITEIIBHOCTH yUEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOW Ha aKTHBHOE y4aCTHE B PEIICHUH IMPAKTHYECKUX 3aJlad MaTeMaTHYE€CKOW HaIlpaBICHHOCTH,
OCO3HAaHHEM BAXXHOCTH MAaTEMaTHYECKOTO OOpa30BaHMSA Ha MPOTSHKEHUM BCEH KU3HU JUIA YCIENIHOM mpodec-
CHOHAIBHOU ACATCIIBHOCTU U Pa3BUTUEM HeO6XOI[/IMI)IX yMeHPIfI; OCO3HAaHHBIM BI)I60pOM 1 MOCTPOCHHUEM HH-
JUBUAYAJBbHON TpaeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB MU OOIIECTBEH-
HBIX TOTPEOHOCTEH.

JcTeTHYECKOe BOCIHTAHHE:

CIIOCOOHOCTHIO K IMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHSITHIO MaTeMaTHYECKNX OOBEKTOB, 3a1ad,
peuleHuii, paccy X ICHUNW; yMEHHIO BUJAETh MaTEMaTHIECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOTO O3HAHMSA:

OpHEHTaIleH B JSSITEJIbHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX NPEJICTABICHUH 00 OCHOBHBIX 3a-
KOHOMEPHOCTSIX Pa3BHUTHSI 4YEJIOBEKA, NPUPOJBLI M OOIllecTBa, MOHNMAaHUEM MaTeéMaTHYEeCKOW HayKH Kak
cepbl YeIoBEUECKON JeATEIILHOCTH, 3TAIllOB €€ pa3BUTHS M 3HAYNMOCTHU JUIS Pa3BUTHS ITUBWIN3AIHNH;
OBJIAJACHUECM SA3BIKOM MAaTCMATHUKHU U MaTeMaTHYCCKOM KyJ’IBTypOﬁ KakKk Cp€aCcTBOM IMO3HAHHA MHpPaA; OBJIaJAC-
HHUCM HpOCTeﬁIHHMPI HaBbIKaAMH HCCJ’IGIIOBaTCJ'[BCKOﬁ ACATCIIBHOCTH.

®u3nyeckoe BocMUTaHUe, GOPMHUPOBAHUE KYJIbTYPHI 310POBbSI U 3MOIMOHAJILHOIO 0J1arOMOJIy4HUs:

TOTOBHOCTBHIO IPUMEHSITh MaTeMaTHIECKHE 3HAaHUS B HHTEPECAaX CBOETO 3JI0POBHS, BEJICHHUS 3I0POBOTO
oOpa3za )XH3HHU (310POBOE IMHUTAHNUE, COATaHCUPOBAHHBIN PEXXUM 3aHSITHU U OTIBIXA, PEeTyIsIpHas pu3ndeckas
aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCUN, IPU3HAHNEM CBOETO IIpaBa Ha OIMHOKY M TaKOTO



’)Ke IpaBa IPYyToro YeIOBEeKa.

JKoJI0rHYecKoe BOCIHTAHHUE:

OpHeHTanue Ha MPUMEHEHHE MAaTeMAaTHYECCKUX 3HAHUHU IJISI PEIICHUs 3a7ad B OOJIaCTH COXPaHHOCTH
OKpY’)KaloIled cpenpl, ITNITAHUPOBAHUS MOCTYNKOB M OIICHKH WX BO3MOYHBIX IMOCJICACTBUH IJIS OKPY’Karo-
e cpenpl; 0OCO3HaHUEM T100aJIbHOTO XapaKTepa IKOJIOTHYISCKUX MIPOOJIeM U ITyTeiH UX pEeIICHUS.

JIM4HOCTHBIE Pe3ybTaThl, 00eCHeYHBAKINNE ATANTANNI0 00YYAIONIErocs] K H3MEHSIOIIMCS YCJIOBHSAM CONUAILHOI W TPH-
POIHOIi cpenbl:

TOTOBHOCTBIO K JICHICTBUSIM B YCJIOBHSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMITETCHTHO-
CTH Yepe3 NPaKTHYECKYIO JCITCIBbHOCTh, B TOM YHCJIC YMEHUE YUYUTHCS Y IPYTHUX JIOJCH, MPUOOpEeTaTh B CO B-
MECTHOM JICSITEeJIbHOCTH HOBBIC 3HAHUSI, HABBIKU U KOMITCTCHIIMU W3 OIBITA APYTHUX;

HCOOXOMUMOCThIO B (DOPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHCJIc (OPMYJTHUPOBATH WUJICH, TIOHSITHUSI, TUITO-
Te3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HABATH IC(PUIINTH COOCTBEHHBIX 3HAa-
HUH U KOMOETEHTHOCTEH, INIaHUPOBATh CBOE pa3BUTHUE;

CITOCOOHOCTRIO OCO3HaBaTh CTPECCOBYIO CHUTYaIHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO KaK BBI3OB,
TpeOyIOmuii KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEUICHHUS W JIeHCTBUsA, (OPMYIIUPOBATH U OIle-
HHUBATh PUCKHU U MOCJICACTBUSA, GOPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJbTATHI

MeTanpeaMeTHbIC pe3yabTaThl OCBOCHUS MPOrpaMMbl yueOHOTo mpenmera «MaTeMaThKay XapaKTepUu3yTCs
OBIIAZICHUCM VHUGECPCAIbHLIMU HO3ZHABAMETIbHOIMU OCUCMBUIMU, YHUBEPCAIbHOIMUKOMMYHUKAMUGHBIMU OCliCMEUIMU
U YHUBEPCANbHLIMU PeSYSIAMUGHBIMU OCUCEUAMU.

1) Yuueepcaivivie nO3HasamMenbHble OCucmsus 00ecnevusalom Gopmuposanue 0az08blx KOZHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOWEe20 MUPAd,; NPUMEHEHUEe TOSUYECKUX, UCCIe008AMENbCKUX One-
payutl, ymeruti pabomams ¢ ungopmayuet).

Basosvie noeuueckue oeticmeus:

- BBISIBJIATh U XapaKTESPHU30BaTh CYIIECTBCHHBIC IMPU3HAKH MAaTEeMAaTHUYCCKUX OOBEKTOB, MOHSITHH, OT-
HOIIICHUH MEXIy IOHATHUAMHU; (POPMYITUPOBATH OIpPEACIICHUs IOHSITHUN; YCTaHAaBIHBATH CYyIIC-
CTBCHHBIW TIPU3HAK KJIAaCCU(PUKAIINHA, OCHOBAHUSA NI OOOOIICHHUS W CpaBHCHHS, KPUTECPUU MPOBO-
OUMOTO aHaJIN3a;

- BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BBIBATh CYXKJICHHUS: YTBECPAUTCIbHBIC U OTPHUIIATEIIbHBIC,
SAWHHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

- BBISIBJISITH MaTEMAaTHYCCKHE 3aKOHOMCEPHOCTH, B3aMMOCBSI3H M IPOTHBOpEYHs B (akrax, JTaHHBIX,
HAOJIFOCHUSIX U YTBEPIKIACHUSX; IIpeJlaraTh KPUTCPHUHU IJIsI BBISIBJICHUSI 3aKOHOMEPHOCTCH U IIPO-
TUBOPEYU;

- IenaTh BBIBOJBI C WCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, ISAYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIOUYCHUM,
YMO3aKJIFOUYCHHUH 10 aHAJIOTHH;

- pa3dupaTh JOKa3aTEIIbCTBA MAaTEMaTHYECKHX YTBEPKICHUU (IIpsIMBIE U OT OPOTHUBHOTO), MPOBOIUTH
CaMOCTOSITCIIFHO HECIOXKHBIC TOKa3aTeIbCTBA MaTeMaTHYECKUX (PAKTOB, BBICTpPAWMBATh apryMEHTa-
IIUTO, TIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATE COOCTBEHHBIC PACCYKICHHUS;

- BBIOMpATH cIIOCOO pelIeHus yIeOHOH 3a/1aud (CpaBHHUBAaTh HECKOJIBKO BapHAaHTOB PEIICHHS, BRIOUPATH
HanboJiee MOAXOAAIINNC YyIETOM CaMOCTOSTEIBHO BBIIEICHHBIX KPUTEPHUEB).

Bazosvie uccredosamenvcrue deticmeus:

- HCIIOJIb30BaTh BOIIPOCHI KAaK MCCJICAOBATEILCKUI WHCTPYMEHT MO3HAHUS, (POPpMYJIHPOBATH BOMPOCHI,
(ukcupyromue npoTuBopedre, npodIeMy, CaMOCTOSTS/IILHO YCTAaHaBIMBAaTh HCKOMOE U JaHHOE,
(opmupoBaTh THIIOTE3Y, APTYMEHTHPOBATH CBOKO ITO3UIUIO0, MHEHUE;

- OPOBOJUTH IO CAMOCTOSITCIILHO COCTaBJICHHOMY IJIaHY HECJIOXKHBIH 3KCIIEPUMEHT, HEOOJIBIIIOE HC-
clieOBaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MeXIy coOoii;

- CaMOCTOSITEIIBHO (pOopMyITHpoBaTh O00OOMICHUS W BBIBOJBI II0 pe3yjibTaTaM MPOBEeAEHHOTO HaOIOJIe-
HUsI, UCCIICIOBAHUsI, OIICHUBATH JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJOB H 0000MICHHUIT;

- TOPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE MPOIECCa, a TAKKE BBIIBUTATH IIPEIMNOIIOKECHHUS O €r0 Pa3BU-
TUU B HOBBIX YCIIOBUSIX.

Paboma ¢ ungopmayuei:

- BBIIBJISITH HEJOCTATOYHOCTH U HU30BITOYHOCTH HH(MOPMAIIMU, JAHHBIX, HCOOXOAUMBIX IS PCIICHUS
3aJ1a4u;

- BbIOMpaTh, AaHAITU3UPOBATH, CUCTEMATU3UPOBATh U MHTSPIPETHPOBATh HH(OOPMAIIHIO PA3JINYHBIX BU-
0B 1 GOpPM MpPEJICTABICHHUS;

- BbIOMpaTh GOpMY MPEACTABICHUS HH(POPMAIIMKA U HIUIFOCTPUPOBATH PEIIacMbIC 3a1aul CXeMaMM, U a-

rpaMMaMHi, HHOU IpadUKON U UX KOMOWHAIIUSIMU,

- OIICHUBATh HAJIEKHOCTh MHPOPMAIIUH O KPUTCPHUSM, MPEIIOKCHHBIM YYUTEIIEM HIH CHOPMYIHPO-

BaHHBIM CaMOCTOSITEIIBHO.

2) Viueepcanvivie KOMMYHUKAMUGHBLE OCUCMEUs 00CCNeuusaiom CQOpMUpoSanHocms COYUAIbHbIX HABBIKOE
00Y4aouuxcs.

Obwenue:

- BOCHpHUHHMATH U (OPMYJTHPOBATH CYKIACHHUS B COOTBETCTBUH C YCJIOBUSIMU U IICISIMH OOIICHUS, sIC-

HO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh I10SC-
HEHUS 110 X0y PEIICHUsS 3aa4i, KOMMECHTHPOBATH IMOJYUYCHHBINA PE3yJIbTAT;
- B XO0Jie OOCYXJCHHS 3aJaBaTh BOIIPOCHI MO CYIISCTBY OOCYXK/IaeMOW TEMBbI, IIPOOIJIEMBI, peIIacMoOi



3aJla4d, BBICKA3bIBaTh HWJCH, HAIICJICHHBIC Ha IIOWCK PCIICHUS, COIIOCTABIIATH CBOHU CYXICHUS C
CYXJICHUSIMU JIPYTHX YYaCTHUKOB JUajiora, OOHAPYKUBATh PA3JIMYUC U CXOJICTBO ITO3UIIHI;, B KOP-
pexTHOU dpopmMe POopMyITUPOBaTh Pa3HOTJIACHS, CBOU BO3PAKCHUS;

MPEJICTABIISITh PE3yJIbTAaThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCICIOBAHUS, MTPOCKTA; CAMOCTOSITCIIb-
HO BbIOMpPATh GOpMAaT BBICTYIUJICHHUS C YYETOM 3a71a4 MPE3CHTALMN U 0COOCHHOCTEH ayIMTOPHH;
(hopmupoBaTh rumnoresy, apryMeHTUPOBATh CBOIO MO3UIMIO, MHEHHC,

OPOBOJUTH IO CAMOCTOSITCIBHO COCTABJIICHHOMY IUIaAHY HECJIOKHBIH SKCHECPUMEHT, HEOOJIBIIOS HC-
cJIeJOBaHME MO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oObeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy cOOOM;

CaMOCTOSTEIBHO (OPMYITHUPOBATH OOOOIICHUS U BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOTO HAOIIOIC-
HUSI, UCCIJICIOBAHUSI, OLICHUBATH JIOCTOBEPHOCTh MOJIYUYCHHBIX PE3YyJIbTATOB, BEBIBOJAOB M 0000IICHUI;
MPOTHO3UPOBATH BO3MOYXKHOE Pa3BUTHE MPOIECCa, & TAKIKE BBIJIBUTATh TPEIAIIOJI0KECHHUS O €ro pa3BU-
THH B HOBBIX YCIIOBHSIX.

Paboma ¢ ungpopmayuei:

BBISIBIISITh HEJOCTATOYHOCTH M HM30BITOYHOCTH WH(POpPMAIINH, JAHHBIX, HEOOXOOWMBIX IS PEIICHUS
3a/1a4u;

BBIOMpATh, aHAITM3UPOBAThH, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH(GOPMALMIO PA3IUYHBIX BU-
JI0B ¥ (hOPM TIpEICTABIICHHUSI;

BBIOMpaTh (GopMy mpencTaBiieHHss MHGOPMAalMK U HILIIOCTPUPOBATH pelIaeMble 3a7adyd CXEMaMHu,
auarpaMMaMH, HTHOU rpaduKoi U MX KOMOMHALUSIMHU;

OLICHUBATh HAAEKHOCTh HH(POPMAIINHU IO KPUTEPHUAM, MPEIIIOKESHHBIM yYUTEJIEM WIH C()OpMyInpo-
BAaHHBIM CaMOCTOSTEIIBHO.

3) Vuusepcanvuvle pezynamuensie deticmsus 0becneuusaiom Qopmuposanue CMpici08biX YCMAHOBOK U JCUSHEHHBIX
HABLIKOG

Camoopeanuzayus:

- CaMOCTOSTEIIFHO COCTaBIIATh IUIAH, AITOPUTM PEIICHHMS 3a/1aui (MIIH €r0 9acTh), BEIOUPATh CII0CO0 peIIeHHs C YIETOM
HMEIOIINXCST PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAaTh BapHaHTHI PELICHUH C
y4€TOM HOBOH MH(OPMALIHH.

Camoxonumpons.

BJIAJETh CIOcO0aMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3ylbTaTa PeHICHHS MaTeMaTHYSCKON 3a/1a4w;
MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPH PEIIEHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD Ha
OCHOBE HOBBIX OOCTOSTEIILCTB, HAMICHHBIX OLIHOOK, BEISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JACATEILHOCTH MMOCTABICHHOMN IIEJIA U YCIOBHUAM, OOBSICHATH MPUYHHBI JOCTHXKC-
HUS WM HEJOCTHKCHUS 1IeTH, HAXOIUTh OINHUOKY, 1aBaTh OI[CHKY IMPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJbTATBI

[IpenmeTHBIE pe3yibTaTbl OCBOCHHSI paboyeil mporpaMMbl O MaTeMaTHKE MPEJCTAaBJICHBI MO ToJamM 00 Y-
YEeHHMS B CJCAYIOIIMX pa3jenax NporpaMmbl B paMKax OTACIbHBIX KypcoB: B 5—6 kiaccax — Kypca «Mare-
MaTuka», B /—9 Kiraccax — KypcoB «Anredpay», «['eomerpus», «BeposiTHOCTb U CTAaTUCTHUKAY .

Pa3zBuTHE JIOrMYECKHUX NPEJICTABICHUN M HAaBBIKOB JIOTHYECKOTO MBIIIIJICHHUSI OCYIIECTBISETCSI Ha MPO-
TSDKEHUH BCEX JIET OOydeHHUsI B OCHOBHOM IIKOJIE B paMKaxX BCEX Ha3BAaHHBIX KypcoB. [Ipenmnosaraercs, 4To
BBIITYCKHUK OCHOBHOM IIKOJIBI CMOYKET CTPOUTH BBICKa3bIBaHUSI M OTPUIIAHUSI BBICKA3bIBAaHWUM, pacIiO3HABATH
UCTHUHHBIE W JIOXKHBIC BBICKA3bIBAHUS, MPUBOJIUTH NPUMEPHI W KOHTPIPHUMEPHI, OBJIAJICET MOHSITHSIMM:
OompeieJIEeHHuEe, aKCMOMa, TeopeMa, J0Ka3aTeJIbCTBO — M HAYYHUTCS HCIIOJIB30BaTh UX IIPU BBIMOJIHEHUU
y4eOHBIX U BHEYUYEOHBIX 3a/ad4.



PABOYASA ITPOTPAMMA YYEBHOTI'O KYPCA «MATEMATHKAN.
5-6 KIIACC

IIpropuTeTHEIMA IIENSIMU 00YYEHHS MaTeMaTHKE B 5—6 Kilaccax SBISIOTCS:

- TpojobKeHrne GOPMHUPOBAHUS OCHOBHBIX MaTEMAaTHICCKUX MOHATHHA (YUCIIO, BEMYMHA, TeoMeTpHdIecKas Gurypa), odec-
MIEYMBAIOIINX IIPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTh MaTEMaTHIECKOTO 00pa3oBaHus 00yJaloMInXCs;

- pa3BUTHE HWHTEIUICKTYaJBHBIX M TBOPUYECKHX CIMOCOOHOCTEH 00yJaromuxcs, MO3HABATCIFHONH aKTUBHOCTH, HCCIIEIOBa-
TEIbCKUX YMEHUH, UHTEPECA K U3YYEHUIO MAaTEMAaTHKH;

- TOJBEJCHHE OOYYArOIIUXCSl Ha JOCTYIHOM JUIS HUX YPOBHE K OCO3HAHMIO B3aMMOCBS3M MaTe€MaTHKH M OKPY>KaroIllero
MUpa;

- (opmupoBaHue (HYHKIIMOHAIHLHON MaTEeMAaTHYCCKONH TPaMOTHOCTH: YMEHHUS PACIO3HABATh MaTEMAaTHYCCKUE OOBEKTHI B
pealbHBIX XU3HEHHBIX CUTYalLUsX, MPUMEHITh OCBOCHHBIE YMEHMS JUIsl PEIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
HHTEPIPETUPOBATH MOTYUEHHBIE PE3YIIbTAThl U OLIEHUBATH UX HA COOTBETCTBUE MPAKTUUECKON CUTYaIIUU.

OCHOBHBIE JHHHAW CONIEPKAHHUA Kypca MaTeMaTHKH B 5—6 Kilaccax — apudmMeTnueckas U reoMeTpHUIecKasi, KOTOpbIe
pa3BUBAIOTCS MApajUIeIbHO, KaXasi B COOTBETCTBHU C COOCTBEHHOH JIOTHKOH, OAHAKO, HE HE3aBHCHMO OJIHA OT JPYTOii, a B
TECHOM KOHTaKTE W B3aMMOJACUCTBHH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C dJIEMEHTaMH alreOphl U OHCcaTeIbHOHN CTa-
TUCTUKH.

Wzydenne apudmMeTHaeckoro Mareprana HaunHACTCS CO CHCTEMAaTH3aIlMd M Pa3BUTHS 3HAHWKA O HATYPalbHBIX YHCIAX,
MTOJYYCHHBIX B HAYaIbHOU MIKOJIe. [Ipr 3TOM COBEpIIIEHCTBOBaHUE BHIYHCIUTEIEHON TEXHUKU U (POPMUpPOBaHHE HOBEIX TEOpe-
TUYECKUX 3HAHHWU COYCTACTCS C PAa3BUTHUEM BBIYHMCIMTEIBHON KYJIBTYPBI, B YACTHOCTU C OOYYECHUEM MPOCTCHIIUM HpUEMaM
NPUKUAKA U OLIEHKH PE3yJbTaTOB BhIUMCICHUM. V3yueHne HaTypajbHBIX YUCEN MPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C
HavyaJIbHBIMH MOHSITHSIMHU TEOPUHU ACTUMOCTH.

Jlpyroii KpymHbIA OJO0K B COJEPKAHUU apr(PMETHUCCKON TIMHHKM — 3TO apodu. Havano u3ydeHus 0ObIKHOBEHHBIX H JC-
CATHYHBIX IPpOOEl OTHECEHO K 5 Kilaccy. DTO MEPBBIi 3Tall B OCBOCHUU APOOCH, KOTa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJICSIMH, TIOHSATHUAMH TeMbl. [Ipy 3TOM paccMOTpeHHE OOBIKHOBEHHBIX Npo0eil B MONHOM 00bEME MPEIIECTBYET M3Y4YECHHIO
NECSITHIHBIX APOOEH, UTO 1eecoo0pa3Ho ¢ TOYKU 3PEHUS JIOTHKH M3JIOKCHHS YHCIOBOU JIMHUH, KOTAA MpaBUiIa ASHCTBHHA C
NECSITHIHBIME IPOOSIMH MOXKHO OOOCHOBATH YK€ M3BECTHBIMHU aTOPUTMAaMH BBITTOJIHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMHE JIPO-
OsiMH. 3HAKOMCTBO C JCCATUYHBIMH APOOSMHU PACIIUPUT BOSMOXKHOCTU UIS MMOHUMAHHS OOYJaIOIIMMUCS TPUKIAIHOTO MPH-
MEHEHUSI HOBOM 3alMCH MPU U3YYEHHUHU APYTUX NPEIMETOB U IPU NMPAKTUYECKOM HCI0NIb30BaHUU. K 6 kinaccy oTHECEH BTOpoi
9Tan B W3YYEHHUH IpoOeH, TIae MPOUCXOANUT COBEPIICHCTBOBAHHME HABBIKOB CPAaBHEHHS W MpeoOpa3oBaHUs Ipodei, OCBOCHHE
HOBBIX BBIUHUCIUTEIBHBIX QITOPUTMOB, OTTAUHBAHUE TEXHUKU BBIYHUCICHUI, B TOM YHCIIE 3HAUEHUHN BBIPAXKEHUH, COIEPIKALIIX
1 OOBIKHOBEHHBIC, U JIECATHYHbBIC JPOOU, YCTAHOBICHUE CBS3EH MEXKIY HHMH, pacCMOTpeHHE MPUEMOB PEUICHUs 3ajay Ha
npobu. B Havase 6 knacca IPOUCXOAMUT 3HAKOMCTBO C MOHSTHEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHHUS IOJIOKUTEIBHBIX M OTPHLATENBHBIX YHCEN SABJISIETCS TO, YTO OHU TakXKe MOTYT paccMaTpu-
BaThCsl B HECKOJIBKO 3TamnoB. B 6 kiacce B Havasne u3ydeHus TeMbl «l10710KHUTEeNbHbBIE U OTPHLIATENIBHBIC YUCIIaY BBIACIACTCS
nonareMa «llensle gncna», B paMKax KOTOPOH 3HAKOMCTBO C OTPULATEILHBIMU YHUCIAMU U JEHCTBUSAMH C TOJ0KUTEIBHBIMU U
OTpULATEILHBIMHI YHACIaMH IPOUCXOAUT Ha OCHOBE COAEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISIET Ha JOCTYIIHOM YPOBHE IO3Ha-
KOMUTh YYalIUXCs NPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSITHSMU TEMBI, B TOM YHCJIE U C IPaBUJIaMU 3HAKOB IIPH BBINOJIHE-
HUM apUPMETHICCKUX ACUCTBUHA. V3ydeHne pallMOHANBHBIX YHCENT Ha 3TOM HE 3aKOHUYHUTCS, a OyIeT MPOJOIDKEHO B Kypce al-
reOpbI 7 Kilacca, YTO CTAHET CICAYIOMIMM IPOXOJOM BCEX MPHHIUIHAIBHBIX BOIIPOCOB, TEM CAMBIM pa3JielieHIEe TPYIHOCTEH
o0JerdaeT BOCIpHUATHE MaTepuaia, a paclpeIeiecHue BO BpEMEHH CIIOCOOCTBYET MTPOYHOCTH IIPHOOPETAEMBIX HABBIKOB.

[pu 0Oy4ueHNH pEenICHUIO TEKCTOBBIX 3a7a4 B 5—6 KJIaccax UCIONB3YIOTCS apu(pMeTHIecCKue IPUEMBI pereHus. TekcTo-
BbIC 3aJ1a4H, pelIaeMble IPU OTPaOOTKE BBIYHCIUTEIHHBIX HaBBIKOB B 5—O6 KJlaccaX, pacCMaTPUBAIOTCS 3a/a4M CIETYIOLIIX
BHJIOB: 33JIa4d Ha JBW)KCHME, Ha YaCTH, Ha TIOKYNKH, HAa pabOTy U MPON3BOAUTENIFHOCTh, HAa MIPOIEHTHI, HA OTHOILIEHUS U MPO-
nopiu. Kpome Toro, oOyuaromuecs: 3HaKOMATCS ¢ MpUEMaMH peIIeHHs 3a7a4d nepebopoM BO3MOXKHBIX BapHaHTOB, ydaTcs
paboTath ¢ HHpOpPMALIKEH, TPEACTABICHHON B (hopMe TaOJIHII MIIH JHATPAMM.

B paboueii nporpaMme npeaycMoTpeHo GopMHpOBaHUE MPOIEICBTHUECKHUX alreOpandecKkux mnpejcraBieHuid. byksa kak
CHUMBOJI HEKOTOPOTO YHCJIa B 3aBUCHMOCTH OT MaTeMaTHYEeCKOrO KOHTEKCTAa BBOAWTCS IOCTENEHHO. byKBEHHas CHMBOJIHKA
IIMPOKO MCTIONB3YETCS MPEXKIE BCETO IS 3alACH O0IUX YTBEP)KICHUN U MPEITIOKECHUHN, (POPMYII, B YaCTHOCTH JJISI BBIYHCIIC-
HUSI TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS YUCIIA.

B kypce «MaremaTtukm» 5—6 KIaccoB Tpe/CTaBICHA HATISAHAs TEOMETPHs, HAIlpaBIIiCHHAs Ha Pa3BUTHE OOPa3HOTO
MBIIIUICHUSI, TIPOCTPAHCTBEHHOTO BOOOPaKEHHSI, N300pa3UTEIbHBIX YMCHAN. JTO BaXKHBIHM ATAll B H3YYCHUH TE€OMETPHH, KOTO-
PBI OCYIIECTBIISICTCS HA HATJIIHO-NIPAKTUYECKOM YPOBHE, ONMHUpPAETCs Ha HATIIAHO-00pa3HOE MBIIUICHHE O0YYaIOIIMXCS.
Bonbmiast posib OTBOAUTCS MPAKTHUECKON NEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MoJenupoBanuio. O0ydaroniuecs 3HaKOMSIT-
Csl C TEOMETPHUYECKUMH (UTypaMu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIUMH KOHGUTYpaLUsIMHU, ydaTcsi u3o0pa-
KaTh MX Ha HETMHOBAHHON M KJIETYAaTOW Oymare, pacCMaTpMBAIOT WX MpOCTEHIIne CBOICTBA. B mporecce u3ydeHns Harisa-
HOW TE€OMETPHH 3HAHMSA, OJTYYCHHBIE 00YJIAIONUMHICS B HAYAIBHON IIKOJIE, CHCTEMATH3UPYIOTCS M PACIIAPSIIOTCS.



COLEPKAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)

5 KJIACC

Hamypansnsle yucna u Hyno

Harypanbnoe uncino. Psg Harypansssix guncen. Yucno 0. M300paxeHne HaTypaJbHBIX YUCENT TOYKAMU Ha KOOPJIUHATHOM
(4mcII0BOI) IPSIMOIA.

Ilo3nnuonHas cucrtemMa cuncieHus. Pumckas Hymepanus Kak NpuMep HEMO3UIMOHHOM CUCTeMBI cuucieHus. JlecaTuuHas
CHCTEMa CUUCIICHUS.

CpaBHeHHE HATYpaJbHBIX YHCEN, CPaBHCHHE HATypalbHBIX uyucenl ¢ HylIéM. CnocoOwl cpaBHeHHA. OKpyTicHHE HATY-
PaNbHBIX YHCEIL.

CrnoxeHne HaTypaJbHBIX UYHCEN; CBOMCTBO HyNs NPH CIOKCHUH. BBlUMTaHME Kak [eiicTBHE, 0OpaTHOE CIO0XKEHHIO.
YMHOKEHNE HATypalbHBIX YHCEN; CBOMCTBA HYJS W COMHUIIBI IIPU YMHOKCHHH. JleneHne Kak neHcTBHe, 00paTHOE YMHOXKe-
Huo. KoMITOHEHTHI eficTBUH, CBsI3b MeX1y HUMHU. [IpoBepka pesynbrara apudmerndeckoro neictsus. [lepemecturensuoe n
COUeTaTeIbHOE CBOMCTBA (3aKOHBI) CI0KEHUS U YMHOXKEHHSI, PacIpeieIUTeIbHOE CBONCTBO (3aKOH) YMHOXKEHUSL.

Hcnonp3oBanue OyKB Uit 0003HAYCHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIIMCH CBOWCTB apu(pMETHYECKHUX AEHCTBUIL.

Jlenutenu M KpaTHbIE YHClia, Pa3IoKeHUE Ha MHOXKUTeNH. [IpocTeie U cocTaBHbIe uncna. Ilpu3Haku nenumocty Ha 2, 5,
10, 3, 9. llenenue ¢ 0OCTaTKOM.

CreneHb ¢ HaTYpaJbHBIM IOKa3aTeNeM. 3alliuch YUCIa B BUJIE CYMMBI pa3psiIHBIX ClaracMbIX.

UucnoBoe BbIpakeHUE. BbluncieHne 3HaUEHUH YMCIIOBBIX BBIPAKEHUH; MOPSAJOK BBINOIHEHMS AelcTBUM. Mcnonas3oBa-
HHE MPU BBIYNCICHAAX EPEMECTHTEIHHOTO U COUETATEIIFHOTO CBOMCTB (3aKOHOB) CIIOKCHHUS M YMHOXKCHUS, PACTIPEICITUTENb-
HOT'O CBOWCTBA YMHOXKCHHSL.

Jpoou

[IpencraBnenne o qpobu Kak croco0e 3amicy YacTH BennauHbl. OOBIKHOBEHHBIC IpoOu. [IpaBuibHBIC U HEMPaBUIIEHBIC
npobu. CmenanHast ApoOb; MpeACTaBICHUE CMEIIaHHOM JpOoOH B BUJIC HENPaBUIBHOW APOOH ¥ BBIJEICHUE LIEJION YacTH Jucia
U3 HeNpaBWILHON apoou. M3o00paxeHne npobeil Toukamu Ha 4MCIOBOM mpsiMod. OcHOBHOE CcBOMCTBO npobu. CokpalneHne
npobeii. [lpuBenenue apodu Kk HOBoMY 3HameHaTeno. CpaBHeHue apoOeil. ClokeHHEe W BBIYUTAHUE IPOOeh. YMHOXEHHE U
Jenenue apo0eii; B3auMHOOOpaTHbIe 1podu. HaxoxieHne yacTu Lesioro 1 LeJIoro 1o ero 4acTH.

Hecstrunas 3amuck apoOeit. [IpencraBienue aecsSTHYHOW IpoOW B BuAe OOBIKHOBEHHOH. M300paskeHne necsTHYHBIX
npoOeii ToukaMu Ha YUCIIOBOH mpsiMoii. CpaBHEHHE JIECITHYHBIX APOOEit.

Apudmernyeckre IeicTBHS C NECATUUHBIMU Apo0siMu. OKpyrieHHEe NECITUUHBIX APOOEH.

Pewenue mexcmoswix 3a0au

Pemenne TeKcTOBBIX 3a1a4 apudMeTHIecKuM criocodoM. Pemenne normueckux 3anad. Pemenne 3agaq mepedopom Beex
BO3MO)XKHBIX BApHAaHTOB. VICTOIb30BaHNE IPH PELICHUH 33134 TaOJIUI] U CXEM.

Pemenne 3amad, comepiKalinx 3aBHCUMOCTH, CBS3BIBAIOLINE BEIWYHMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; II€HA, KOJIHMYe-
CTBO, CTOMMOCTh. ENMHMIBI H3MepeHns: Macchl, 00bEMa, IIEHBI; PacCTOSHUSA, BPEMEHH, CKOPOCTH. CBsI3b MEXAY €ANHHIAMH
HU3MEPEHUs KaXXJ0! BeMUMHEBI. PeneHre OCHOBHBIX 3aa4 Ha APOOH.

[IpencraBneHne qaHHBIX B BUIE TaOJUII, CTOJIOYATHIX AUATPAMM.

Hacznaonan zeomempusn

Harnsinaele npesncTaBieHust o GpUrypax Ha IUIOCKOCTH: TO4YKa, TpsiMasi, OTPE30K, JIyd, Yroj, JoMaHas, MHOTOYTOJbHHUK,
OKPYXKHOCTb, KpYr. YroJ. IIpsMoii, OCTphIii, TyIIoi U pa3BEPHYTHIN YIJIbL.

JnuHa oTpeska, MeTpUuecKue eIUHUIb! JUIMHBL. J[JInHa JoMa HOW, mepuMeTp MHOroyrojibHUKa. M3mepenue u nocrpoe-
HHE YTJIOB C ITOMOIIBIO TpaHCHOpTHpa. HarmsiiHele npencraBienus o Gpurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; MTPSIMOYTOJIb-
HHK, KB3/IpaT; TPEYrojbHUK, O PaBEHCTBE (QUTYD.

Uzobpaxkenue ¢puryp, B TOM YUclie Ha Kietdaroit Oymare. [1o- ctpoeHne KoHGUTYpanuii u3 yacTei mpsMoin, OKPYKHOCTH
Ha He- JITHOBaHHOH M KileT4aToii Oymare. Mcnonb3oBaHue CBOWCTB CTOPOH M YIJIOB IIPSIMOYTOJIHUKA, KBaApaTa.

[Tromans NpsAMOYroNbHUKA M MHOTOYTOJIBHUKOB, COCTABICHHBIX W3 NPSIMOYTOJBHUKOB, B TOM umcie (uryp, nzobdpa-
XKEHHBIX Ha KJIeT4aToi Oymare. EqUHUIBI n3MepeHus Iomaim.

HarnsaHaele mpencTaBieHus] 0 MPOCTPAHCTBEHHBIX (HUTypax: MPSMOYTOJbHBIN MapajuleNenunes, Kyo, MHOTOTpaHHUKH.
N3o6pakeHne MpoCTEHITUX MHOTOTpaHHUKOB. Pa3BepTku kyba n napamtenenunena. Coznanue Mojieieil MHOTOTpaHHUKOB (U3
Oymaru, poBOJIOKH, IUTACTUIIMHA U TIp.).

OO0BEM NPSIMOYTOJILHOTO Napalulenenumnena, Kyoa. Enuanips usmMmepenus oobéma.

6 KJIACC

Hamypansnsie uucna

Apudmernyueckre AEHCTBHSA ¢ MHOTO3HAYHBIMH HATYpaJIbHBIMH YHCJIAMH. UHCIIOBBIE BBIPayKEHUS, MOPSIOK JCHCTBUH,
UCTIONIb30BaHUE CKOOOK. lcrosnp3oBaHne NpH BBYMCICHUSIX NEPEMECTUTEIBHOTO M COYETATEIHHOTO CBOWCTB CIIOXKEHUS M
YMHOXKEHUS, paclpeIeINTENIbHOTO CBOUCTBA yMHOXKEHUs. OKpyIileHHE HaTypadbHbIX YUCEIL.

JlenuTenu u KpaTHbIE YMCIIA; HAMOOJIBIINI OOIIMI AeINTeNh M HaUMEHbIee odIiee KpaTHoe. [leIMMocTb CyMMBI H TIPO-
u3BeJIeHUs. JleneHue ¢ 0CTaTKoM.

Jlpoou

OObIKHOBEHHAsT TPOOh, OCHOBHOE CBOMCTBO Jpo0H, CokpareHue npodeii. CpaBHEHHE U yIOpsiounBanue apooeil. Pemre-
HUE 33/1a4 Ha HAXOXKJCHHE YacTH OT IIeJIOTO M IEJIOTO 10 ero YacTh. J{poOHoe Jnciio kKak pe3ynbraT neieHus. [Ipencrasienue
JIECATUIHOHN ApoOH B BUAEC OOBIKHOBEHHOH Ap0oOU M BO3MOXHOCTH MPEICTaBICHMsI OOBIKHOBEHHOH ApOOU B BUIE NCCATUIHOM.
Jecsatuanbie 1pobu 1 MeTpudecKas cucteMa Mep. ApupMeTHdecKue IeHCTBHS M YNCIIOBBIE BRIPAKEHHUSI ¢ OOBIKHOBEHHBIMHU U
JIECSITHIHBIMH JPOOSIMHU.

OrtHomrenue. [lenenne B JaHHOM OTHoOLIeHHH. Macuitad, mponopuust. I[IppMeHeHne nNponopIyii IpH peleHuH 3a/1ad.

ITonarue mponenrta. BeruncneHue nporeHTa OT BEIMYUHBI U BEIMYUHBI 110 €€ MpOLEHTY. BrIpaxeHue npoueHToB aecs-
TUYHBIMH Apo0sMu. Pemenne 3a1a4d Ha POLEHTHI. BrIpakeHHe OTHOIIEHHS BEJIMYUH B IIPOIEHTAX.

Ilonosicumenvnvie u ompuyamenbHsle Yucia



ITonoxuTenbHble M OTpHHATENbHBbIE Yncia. Llensle uncia. Monynp 4mcia, TreoMeTpuiecKasl MHTEPIPETalus MOIYJIs
gucna. M3o0pakeHrne uncen Ha KOOpIWHATHOU mpsiMoid. UucioBsie mpoMexyTku. CpaBHeHUE dncenn. ApudmMeTndeckne aei-
CTBHS C MOJOKUTEIBHBIMHU U OTPULIATECIBHBIMHU YHCIAMHU.

ITpsmoyrombHas cucTeMa KOOpAWHAT Ha TIOCKOCTH. KOOpAMHATHI TOUKM Ha MIOCKOCTH, abcimcca u opanHara. [Toctpo-
€HHe TOUYCK U PUTYp Ha KOOPAMHATHON TNIOCKOCTH.

Bykeennsie gvipasricenusn

[Tpumenenne OyKB /IS 3alTUCH MAaTeMaTHUECKHX BBIPAXEHHH M mpeuioxkeHuil. CBoHcTBa apu(METHUECKUX IEHCTBUM.
BykBeHHBIE BBIp@)XKEHHS U YHCIIOBBIE ITOJICTAHOBKH. byKBEHHbIE paBEeHCTBA, HAXOXK/ICHUE HEN3BECTHOTO KOMITOHeHTa. Dopmy-
7161, popMyIIBI IEpUMETpa U IUIOIIAAN NPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajuiesenunesaa u Kyoa.

Pewenue mexcmoguix 3a0ay

Pemenne TekcToBBIX 3a1au aprdmMernyeckum criocoboM. Pemenue ornyecknx 3anad. Pemenne 3agad nepedopom Beex
BO3MO>XKHBIX BAPHAHTOB.

Pemenne 3amad, cogepikaliux 3aBUCHMOCTH, CBS3BIBAIOIINX BEIHYMHBI: CKOPOCTH, BPEMs, PACCTOSIHUE; II€HA, KOJIMYe-
CTBO, CTOMMOCTbh; MPOHU3BOIUTEINBHOCTD, BpeMs, 00bEM padoThl. ENUHUIBI H3MEPEHHS: MACChl, CTOUMOCTH; PacCTOSHHUS, Bpe-
MEHH, CKOPOCTH. CBSI3b MEXKAY SANHULIAMH U3MEPEHUS KaX 10 BEITHIHHBI.

Pemenve 3amad, cBA3aHHBIX C OTHOLICHUEM, NTPOIOPIMOHATIBHOCTHIO BEJIMYUH, MMPOIIEHTAMH; PEIICHIE OCHOBHBIX 33134
Ha JpOOH U MPOLICHTHL.

OueHKa u IPUKKAKA, OKpYTIeHue pedynbrata. CocTaBiaeHHue OYKBEHHBIX BRIPAXKCHUH MO YCIIOBHIO 3a/1a4H.

[IpencraBneHne AaHHBIX C MOMOIIBIO Tabnuy u auarpamM. Croj04aTble qUarpaMMBbl: YTEHHE M NOCTpoeHHe. UTeHue
KPYTOBBIX IHarpamm.

Hacznaonan zeomempusn

Harnsinaele npesncTaBieHust o GuUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroil, JOMaHas, MHOTOYTOJIbHUK,
YeTBIPEXYTOIBHUK, TPEYTOIBHUK, OKPYKHOCTB, KPYT.

B3anmHOe pacmonoxeHue AByX NMPSMBIX HA IUIOCKOCTH, MapaJuIebHbIC MPSMbIC, TEpIeHINKYIIIpHBIE npsimble. M3mepe-
HHE PACCTOSHUM: MEX Ty ABYMsI TOYKaMH, OT TOYKH JIO MPSIMOIL; AJIMHA MapIpyTa Ha KBapaTHOH CETKe.

W3mepeHne 1 IOCTPOSHHE YTIIOB C TIOMOIIBIO TPAHCIIOPTUPA. BUABI TPEyroIbHUKOB: OCTPOYTOIBHBIN, MPSMOYTOIBHBIH,
TYNOYTOJBbHBINA; PaBHOOCAPEHHBIH, PaBHOCTOPOHHUH. UETHIPEXYTONBHUK, MPUMEPHI YETHIPEXYTOIHUKOB. [IpsSMOYToiIbHUK,
KBaJIpaT: UCIOJIb30BAHNE CBOICTB CTOPOH, yIJIOB, AuaroHaiei. M3o0paskeHne reoMeTprudeckux (GUryp Ha HEIMHOBaHHOHU Oy-
Mare ¢ CIOJIb30BaHUEM LIUPKYJIsL, JIMHEHKH, yrolbHUKa, TpaHcnopTipa. [locTtpoeHus Ha kieTyaroii Oymare.

[Mepumerp mMHOroyrojpHuka. [ToHsiTre miomann GUrypbl; eqUHULBI U3MepeHus Toany. [IpubnmkéHHoe n3amepeHne
ronany GUryp, B TOM 4Mclie Ha KBaapaTHOU ceTke. [IpnbmmxéHHOe n3MepeHne JIIMHBI OKPYKHOCTH, IJIOIIAIN Kpyra.

CI/IMMeTpI/IHI LCHTpaJIbHAasA, OCEBasd U 3€pKaJibHass CAMMCTPUH.

[MocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsnsele npencTaBieHus 0 NPOCTPAHCTBEHHBIX (DUTypax: Mapauiesenunes, Ky0, IpusMa, mpamMmuia, KOHyC, IHIIHHID,
map u cdepa. Vzo0paxkeHne mpocTpaHCTBEHHBIX Guryp. [Ipumeps! pa3BépTOK MHOTOTPaHHUKOB, IWIMHAPA U KoHYyca. Co3na-
HHE MOJENEeH MPOCTPaHCTBEHHBIX (Guryp (u3 Oymaru, MpPOBOJIOKHW, IUIACTHIIMHA H AP.).

[onsTre 00bEMa; eqHUNBI H3MepeHns 00bEMa. OOBEM IPAMOYTOIBHOTO MapaIelenunena, Kyoa.

IJIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI
OCBOEHMS PABOYEN IMPOI'PAMMBI KYPCA

OcBoenne yueOHOTO Kypca «MaTemMaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI TOJDKHO oOecrieuyuBaTh JOCTHIKCHHE Clie-
JYIOIIMX TPEJIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

5 KJIACC

Yucna u evluucnenusn

ITonumars u IIpaBUJIbHO yl'[OTpe6J'IHTb TCPMHUHBI, CBA3AHHBIC C HATypaJIbHbBIMU YHUCIIAMHU, OOBIKHOBEHHBEIMH H JACCATUY-
HBIMH JIPOOSIMH.

CpaBHHMBATh 1 YNOPSJOYMBATh HaTypajbHbIE YMCIA, CPAaBHUBATH B MPOCTEHININX CIydasX OOBIKHOBEHHBIE ApoOH, necs-
TUYHEIE JpOOH.

COOTHOCHUTD TOUKY Ha KOOPJIMHATHOH (UMCIIOBO) MPSIMOI ¢ COOTBETCTBYIOIIMM € YMCIIOM U M300pa)kaTh HATypaJbHbIC
Yrcia TOYKaMH Ha KOOPIUHATHOW (YUCIIOBOI) MPSIMOIA.

BrimonHATs apudMeTHyeckne IeHCTBUS ¢ HATYPaJIbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMH JAPOOSMHU B IPOCTEHIINX CIIyda-
SIX. BBIOJHATH MIPOBEPKY, MPUKUAKY Pe3yNbTaTa BeIUUCIeHN. OKPYIIsTh HaTypaJibHbIC YHCIIA.

Pewenue mexcmoguix 3a0au

Pemath TekcToBbIE 3a/auM apU(YMETHUECKHM CIIOCOOOM M C IOMOIIBI0 OPraHM30BaHHOTO KOHEYHOro rnepedopa Bcex
BO3MOXHBIX BApHUAHTOB.

Pemats 3aga4u, CoACpiKalrue€ 3aBUCUMOCTH, CBA3BIBAIOIINE BCIWMYUHBI: CKOPOCTH, BPEMA, paCCTOAHUC, 1I€HA, KOJIUYEC-
CTBO, CTOUMOCTb.

Hcrionp30BaTh KpaTKue 3aMic, CXeMbl, TaOInIpl, 0003HaUCHHS P PEIICHUH 3a/1a4.

[Tonp30BaThCsl OCHOBHBIMHM €AMHHLIAMHM M3MEPEHHs: IIEHBI, MacChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIpaXkaTb OIHHU
€/IMHMIIBI BEJIMYMHBI Yepe3 ApYTHe.

W3BnekaTh, aHAIM3MPOBATh, OLIEHUBATH MH(OPMALIUIO, TIPECTABICHHYIO B Ta0JIMIIe, HA CTOJ0YAaTON JuarpaMme, HHTEp-
NIPETHPOBATh TPEJICTABICHHbIE JaHHbIE, HCII0IB30BATh JaHHBIE NIPH PEIICHUH 3a/a4.

Haznaonan zeomempusn

ITonb30BaTbcs reOMETPUUECKUMHU MOHATUSIMU: TOUKA, IIPsIMAasi, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoANTE MPUMEPHI 0OBEKTOB OKPYIKAIOMIETO MUPA, IMEIOITNX (POPMY H3YIEHHBIX T€OMETPHIECKUX QUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMH: BEPIIHHA CTOPOHA; C MHOTOYTOJILHUKAMU: yroJl, BEpIUIMHA, CTOPO-
Ha, IMaroHallb; C OKPYKHOCTHIO: PaJIyC, TUaAMETP, LCHTP.

N3o6pakaTh W3ydeHHBIE TeOMETpUUYECKUEe (PUTYPhl HA HEJTMHOBAHHOHN M KJIETYAaTON Oymare ¢ MOMOIIbI0 IUPKYJIS U JIU-
HCUKU.



HaxonuTh AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C MTOMOILBIO TUHENKH, CTPOUTh OTPE3KHU 33JAHHOW JUIMHBI;
CTPOMTH OKPY’KHOCTB 3aJaHHOTO paguyca. MCronb30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSMOYTOJbHHKA, KBafpaTa Ul UX I1O-
CTPOEHHS, BBIYACIICHUS ILIOMIAIN U IEPUMETPA.

Bbruncaars nepuMeTp u ImIomans KBaapara, IpsMOYyroidbHUKA, (PUTYP, COCTABICHHBIX U3 MPSAMOYTOJIHIKOB, B TOM 4HC-
ne GUryp, n300pakEHHBIX HA KIIETYaTOH Oymare.

ITonp30BaThCs OCHOBHBIMM METPUYECKHMHU €AMHUIIAMH W3MEPEHHUS JJIUHBI, IIONIA1; BRIPAXKaTh OJHU €AMHUIIBI BEH-
YHHBI Yepe3 ApYyrue.

Pacnio3znaBaTh mapansenenurnes, KyO, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, N3MEPEHHUs; HAXOAUTh U3-
MepeHHs Napajienenunena, Kyoa.

Brrunciars 00bEM Ky0Oa, mapasuienenumnena no 3aaHHbIM H3MEPEHUSIM, IT0JIb30BaThCsl CAMHUIIAMI H3MEPEHHs 00BEMa.

Pemrate Heca0KHBIE 3ajaUul HA U3MEPEHUE TEOMETPUUECKUX BEIMUUH B MPAKTUYECKUX CUTYaIUX.

6 KIIACC

Yucna u éviuucnenus

3HaTh ¥ MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMHU BHIAMH YHCEI U CIIOCO0AaMH MX 3aIHCH, NEPEXOIUTh (€CIH ITO
BO3MOJKHO) OT OJTHOM ()OPMBI 3aIHCH YHCIIA K IPYTOH.

CpaBHHBATH U yIOPSIOYMBATH LIENIbIC YUCIIA, OOBIKHOBEHHBIC U JIECATHYHbIEC IPOOH, CPABHUBATH YMCIIA OHOTO M PA3HBIX
3HAKOB.

BrinonHATh, coderast ycTHBIE U MIMCbMEHHBIE TPUEMBI, apu(METHIECKUE JCUCTBUS C HATYpPAIbHBIMU M IEJIBIMH YHCIIAMH,
OOBIKHOBEHHBIMH M JICCSTUYHBIMHU JPOOSIMHU, MOJ0KUTEIBHBIMU U OTPULIATEILHBIMU YHCIAMHU.

BbIuucnaTh 3HaUEHUs] YHCIIOBBIX BBIPA)KEHUM, BBIMOJHATH NPUKHIKY M OLIEHKY pe3yJbTaTa BBIUUCIICHHIA; BBIIOIHATh
npeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUI HA OCHOBE CBOMCTB apH(hMETHUECKHX JEHCTBHH.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOW MPSIMOW C COOTBETCTBYIOIIMM €if YMCIIOM U N300pakaTh Yucia TOYKaMH Ha KOOp-
JTUHATHOW NPSMON, HAXOAUTh MOLYJb YHCIIA.

CoOTHOCHUTB TOYKH B IIPSIMOYTOJIBHON CHCTEME KOOPIUHAT C KOOPJUHATAMH 3TOH TOUKH.

OKpyrJIATh HENble YHUCIa U ASCATHIHBIE 1poOH, HAXOAUTh NPHOIIKEHNS YHCET.

Yucnoevie u OyKkeennvle ebipaidceHus

[TonnMaTs 1 ynmoTpeOasTh TEPMHUHBL, CBSI3aHHBIC C 3aITUCHIO CTENICHH YHCIIA, HAXOAUTH KBaZpaT U KyO 4ucia, BHIYUCIATH
3HAa4YEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPKAMUX CTEIEHH.

[Tonp30BaThCs MpU3HAKAMU JETUMOCTH, PACKIIAIbIBATh HATYypAIbHBIC YHCIIA HA IPOCThIE MHOKHUTEIH.

[Tonp30BaThCs MacITaboOM, COCTABIISATh MTPOTIOPIIMU U OTHOIICHHSI.

Hcnonb3oBaTh OYKBBI [UIsi 0003HAYEHUS] YUCEN MPH 3aMHCH MAaTEMaTHYECKUX BBIPAKEHUH, COCTABIATh OyKBEHHBIE BBbI-
pakeHus: U HOPMYJIIbI, HAXOAUTH 3HAUCHUSI OYKBEHHBIX BBIPAXKCHUI, OCYILECTBISAS HEOOXO0UMBbIE MOJCTAaHOBKH M TIpeodpa3o-
BaHUS.

HaxonnTs HEN3BECTHBII KOMIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

PemaTe MHOTOIITArOBBIE TEKCTOBBIC 3a7a4H apUPMETHIECKAM CIIOCOOOM.

Pemate 3ama4y, CBs3aHHBIE C OTHOIIEHHEM, MPOMOPIUOHAIBHOCTBIO BEIUYNH, MIPOLEHTAMH; PEIIaTh TPU OCHOBHBIE 3a-
Jlag¥l Ha JPOOH U MIPOIIEHTEHI.

Pemate 3amaum, comepkaliye 3aBUCHMOCTH, CBS3BIBAIOIUE BEIMUYUHBI: CKOPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIMYe-
CTBO, CTOMMOCTbB; IPOU3BOAUTEILHOCTh, BpeMs, 00bEMa pabOTHI, HCHIONB3Ys apuPMeTHIEeCKHe ISHCTBUS, OLICHKY, IPUKUAKY;
MOJIF30BATHCS €IMHUIIAMU U3MEPEHHS COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsTh OyKBEHHbIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4H.

W3Bnekath nHGOpPMAIHIO, MPEACTABICHHYIO B TA0NHUILIAX, HA JIMHEIHOM, CTONIOUATOH MM KPYroBOH AMarpaMmmax, HHTep-
MIPETUPOBATh MPEACTABICHHBIE JaHHBIE; HCIIOIB30BATh JaHHBIE P PEIICHUH 3afad.

[peacrapnsTh HHGOPMAIHIO C TOMOIIBLIO TAONIHIL, IMHEHHOH 1 CTOI0YATON THarpamMM.

Haznaonan zeomempusn

[TpuBoauTH IPUMEPH! 0OOBEKTOB OKPYKAIOIIETO MHUPA, NMEIONMX (pOpMy M3YUYEHHBIX T€OMETPHYECKUX INIOCKUX M MPO-
CTPaHCTBEHHBIX (UTYp, IPUMEPbI PABHBIX M CAMMETPHUYHBIX (QUTYD.

N300pakaTh ¢ MOMOIIBIO UPKYJIS, IMHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHOHW M KJIETYaTOH Oymare U3y4eHHbIE TUIOCKHE
reoMeTpuuecKkre GUrypsl ¥ KOHPUTYpaluu, CAMMETPHYHbIE (QUTYPBI.

[onp30BaThCsl TEOMETPUIECKUMH TTOHATHAMH: PaBEHCTBO (UTyp, CUMMETPHS; MCIOJIB30BaTh TEPMUHOJIOTHIO, CBS3aH-
HYIO C CHMMETpHEil: 0Cb CHMMETPHH, LIEHTP CHMMETPHH.

HaxoanuThs BEIMYHMHBI YTIIOB U3MEPEHHEM C IOMOIIBIO TPAHCHIOPTHPA, CTPOUTH YIJIbI 3aJaHHON BEITHMYUHBI, TIOJIb30BaThCS
IIpY PELICHUN 3a]a4 I'PpaJyCHOM MEpOil YIJIOB; paclo3HaBaTh HA YEPTEkKaX OCTPBIN, IPSIMOM, pa3BEPHYTHIM U TYIOU YIJIbL.

BbI4ucnaTs AMMHY JIOMaHOH, IEPUMETP MHOTOYTOJIbHHUKA, IOJIH30BATHCS €IUHULIAMHI U3MEPEHHUS JITNHbI, BBIpaXKaTh OTHU
€IMHUIBI I3MEPEHHS JUINHBI 9epe3 IpyTue.

Haxonuts, ucnomnb3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMs TOUKaMHM, OT TOUKHU 10 MPSIMOM, JUINHY Iy-
TU Ha KBaJPaTHOH CETKe.

Boruncnars miomans GUryp, cocTaBIeHHBIX M3 MPSIMOYTOJIbHUKOB, UCIIONIB30BaTh pa3OneHne Ha NpSIMOYTOJIBHUKH, Ha
paBHBIE QUT'YDBI, TOCTPAaUBAHUE 10 NPSIMOYTOJIBLHUKA; TT0JIb30BATHCS OCHOBHBIMH €IMHUIIAMU U3MEPEHHS TUIOLIAJIH; BBIPaXKaTh
OJIHU €JUHHIbI U3MEPEHUS IJIOLIAIU Yepe3 APYyTrHe.

PacriosnaBaTh Ha MOJENSIX M M300pKEHMAX NMHPAMUAY, KOHYC, IMJIMHApP, MCIIOIb30BATh TEPMHHOJOTHIO: BEpPIIHMHA,
pebpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxkaTh Ha KIIeT4aTol Oymare mpsIMOYTOJIBHBIN Mapauienenurie]].

Brrancnars 060b6EM IPsAMOYTOIBFHOTO Mapajulesenunena, Kyoa, IoIb30BaThCsl OCHOBHBIMH €AMHUIIAMH U3MEpeHHs 00k E-
Ma; BBIpaXKaTh OJTHH €TUHUIIBI H3MEpPEHUsS 00bEMa Yepe3 Ipyrue.

Pemrate HeCI0KHBIE 3aJ]a91 HA HAXOXKACHNE TEOMETPHIECKUX BEITMYMH B IPAKTHIECKHAX CUTYAIHIX.



5 kiacc (170 1)

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

Ne Tema, pazaen MeTtoabl 4 (pOPMBI OPraHu3al U 00yYeHH .
IIporpamMmmMHoe cogep:kanue
Kypca XapakTepuCTHKA J1esITeJIbHOCTH 00y4aloliero
1 [HarypasubHble JlecsitTuuHasi cucrema cuuc- |[UuTarh, 3alMChIBAaTh, CPABHUBATh HATYpaJIbHbIC YMCIIA; IPEUIaraTh
quCIa. Je#t- prenmsi. Psin  HaTypaJBbHBIX |1 00CY’KIATh CIIOCOOBI YIOPSTOYHUBAHUS YUCEIL.
cTBUsI ¢ HaTy- [uucen. HarypaneHbIi psia. [M3o0pakats KOOPAMHATHYIO NPSIMyIO, OTMEUaTh YHCJIA TOYKAMH
pampHbIME unc- Uucimo 0. HartypanbHble |[Ha KOOPAWHATHOM NPSMOM, HAXOIUTH KOOPJIHUHATEI TOYKH.
TamMu quciaa Ha  KoopawHaTHOHW ([McciemoBaTh CBOMCTBa HaTypalbHOro psima, uncen 0 m 1 mpm
(43 u) mpsiMoii. CpaBHEHUE, OKPYT- [CJIOXKCHUH U YMHOXXCHUU.
VIeHHEe HaTypPaJIbHBIX YHCEII. crionb30BaTh MPaBUIIO OKPYIJICHHS HATYPAJIbHBIX YHCEI.
IApudMeTHIeCcKHe NeHCTBUSA ¢ |BBIMONHATE apudMeTnyeckue ACHCTBUS C HATYpPaTbHBIMHM YHCIAMH,
HaTypalbHBIMU YHUCJIAaMHU. [BBIYUCIATH 3HAYCHMS YHCIIOBBIX BBIPAKEHHUH CO CKOOKaMH M
CpoiicTBa HyJIsI TIpH CJIOXe- [0e3 CKOOOK.
HUM ¥ yMHOXXCHUH, CBOMCTBa [3aIMCHIBAThH NIPOM3BEICHHUE B BUJC CTEICHU, YNTATH CTEIICHH, HC-
SIUHUIBI TP yYMHOXEHHUH. [[0JIb30BATh TEPMHUHOJIOTHIO (OCHOBaHUE, TOKA3aTellb), BBIYUCIISTH
IMepemecTHTEIbHOE U cOYETa- [3HAUCHUS CTETICHEH.
[TEJIbHOE CBOMCTBA CJIOXKEHHUS |BBINOIHATH NPUKUIAKY U OLIEHKY 3HAYEHUIH YHCIOBBIX BBIPAKEHUH,
M YMHOXXECHHMsI, paclpelesii- [Ipe/ylaraTh U IPUMEHITh IPUEMBI IPOBEPKU BBIYUCICHHIA.
TEeJIbHOE CBOWMCTBO yMHOXe- |Mcroiab30BaTh NPU BBIYHCICHUSAX MEPEMECTHUTEIBHOE M COYCTATEIIb-
HYS. HOEC CBOWCTBA CIIOXKCHUSI M YMHOXKEHUS, PACIIPEACINTEILHOE CBOM-
JlenuTenn W KpaTHBIE YHCIA, (CTBO yMHOXXEHUS; ((OPMYIMpPOBAThHH NPUMEHSTH IIpaBUiIa peodpa-
[pa3JIOKeHHE YHcila Ha MHO- [30BAHMS YMCIIOBBIX BBIPQXKEHHII Ha OCHOBE CBOMCTB apHdMeTHUe-
bkuTeIn. JleJleHue ¢ OCTaTKOM. |CKUX JIeHCTBUH.
[IpocTeie u cocTaBHBIC Yucia. [McciienoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, BBIABATATH M 00OCHOBHI-
IIpu3HaKu ACJIMMOCTH Ha 2, [BaTh THNOTE3bl, GOPMYIHpOBaTh O0OOOIICHHS M BBIBOABI 11O PE3yJbTa-
5, 10, 3, 9. TaM TPOBEAEHHOTO HcciaenoBanusi. DOpMyIHPOBATH OMPEICICHUS
CTereHb ¢ HAaTypaJbHBIM I10- [IEJIMTENs U KPATHOI'O, Ha3bIBATh JICIUTEIIM U KPAaTHBIC YHCIa; pac-
KazaTesIeM. [T03HaBaTh IIPOCTHIC U COCTaBHBIC YHCIIA; (POPMYIHUPOBATH U ITPUME-
ducioBbIC BBIPpAXKCHUS;, MO- [ATh NMPU3HAKU JeauMOcTH Ha 2, 3, 5, 9, 10; mpuMEHSTH aIrOpUTM
IPSIIOK JISHCTBUIA. [pa3JI0’KeHUST YHCJIa Ha IMPOCThIe MHOXKHUTENIH;, HAaXOJUTh OCTAaTKH
IPerreHre TEKCTOBBIX 3adad [OT JEJICHHMs] M HEIOJHOE YacTHOEe.
Ha Bce apudmernuyeckrue [Pacno3HaBaTh HWCTHHHBIE W JIOKHBIC BBICKA3bIBaHWS O HaTy-
IIeCTBUSI, HA JBWJ)KCHHE W |[pAJIbHBIX YHCIIAX, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, CTPO-
MOKYIIKH UTh BBICKAa3bIBAaHUS W OTPULIAHUS BBICKA3bIBAHUK O CBOMCTBaX
HaTypaJbHBIX YHCEI.
IKOHCTpYHpOBaTh MaTEMaTH4YECKUE NPEITIOKECHHS C MOMOIIBIO CBSI30K
KU, U, «ECIH..., TO...».
PemraTe TEKCTOBBIE 3aJa4dl apU(PMETHUESCKHM CIIOCOOOM, HCIIOJb-
BOBaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMH (CKOPOCTB, BpeMsl, pac-
CTOsIHUE; IIeHa, KOJIWYEeCTBO, CTOUMOCTB H JIP.): aHAJIM3UPOBATH U
OCMBICIIMBATh TEKCT 3aJa4yd, nepeopMyInpoBaTh YCIOBUE, HU3BIIE-
KaTh HEOOXOIMMBIC TaHHBIC, YCTAHABIMBATH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH, CTPOUTH JIOTHYECKYIO [IEMOYKY PacCyKICHHUH.
MoenupoBaTh XOJ PELICHUs 3aJadd C TMOMOIIBIO PHUCYHKa,
CXEMBI, TaOJINIIBI.
[IpuBOINTH, pa3doupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUs, 3aIUCH
[pEIICHU TeKCTOBBIX 3ajad.
KpuTudyeckn OIEHHMBATh MOJIYYSHHBIH pe3ysbTaT, OCYIIECTBISATH
CaMOKOHTPOJIb, IIPOBEPSisi OTBET HAa COOTBETCTBHE YCIOBHIO, HaXO0-
TMTH OINUOKHU.
PeraTh 3a7a4u ¢ MOMOIIBIO TTepebopa BCeX BO3MOKHBIX BApHaH-
TOB.
3HAKOMHUTBECSI C UCTOPHEH Pa3BUTHsS apUPMETHKHU
2 |Harmsgmas reo- [Touka, mipsimasi, OTpe3OK, |Pacrno3HaBaTh Ha YepTE)Kax, PHUCYHKAX, OINHUCHIBATH, HCIIOJb3Ysl
merpusi. Jluanm pryu. Jlomanasi. M3MepeHHeE [T€pMHHOJIOTHIO, W H300pakaThb C ITOMOIIBIO YEePTEKHBIX HH-
Ha  IUIOCKOCTH |IJIMHBI OTpe3Ka, METPUYECKHE [CTPYMEHTOB: TOYKY, INPSIMYIO, OTPE30K, JIyd, YroJjl, JIOMaHylo,
(12 ) €IUHUIBI U3MEPEHUs] JUIMHBL. |OKPYXKHOCTb.

OKpY>KHOCTBH KPYT.
[MpakTnyeckass padora «Ilo-
CTpoeHHE y30pa U3 OKPYK-
HOCTEI».

Vromn. Ilpsimoii, ocTpblii, Ty-
Mol u pa3BEPHYTHIN YTIIIbL
l3mepeHnue yrios.
[IpakTuueckass pa6ora «Ilo-
CTpOSHHE yTIIOB»

PacriosHaBaTh, NPUBOIUTH NPHUMEPHI OOBEKTOB pEalbHOIO MUDa,
rMeromux GopMy H3ydeHHBIX (UIyp, OIEHUBATh HX JIMHEHHBIE
[pa3Mepsl.

lcnonp30BaTh JIMHEHKY M TPAHCIOPTUP KaK MHCTPYMEHTBI IS
[MOCTPOEHUsSI U U3MEPEHUsI: U3MEPSTh JINHY OTpe3Ka, BEIUUUHY
yIJ1a; CTPOUTH OTPE30K 3aJJaHHOM JUTMHBI, yTOJ1, 3aJJaHHOM BEIHYHn-
HbI; OTKJaAbIBaTh LHPKYJEM pa3Hble OTPE3KH, CTPOUTH OKPYK-
HOCTh 3aJaHHOro paauyca. M300pakaTh KOHPUIypaluyl IeoMeT-
lpuueckux (uUryp M3 OTpe3KOB, OKPYKHOCTEH, HMX YacTeil Ha
HEJIMHOBAHHOW M KJeT4aToil Oymare; mpennararb, ONHUCBHIBATh M
00CYXKIaTh CIIOCOOBI, aTOPUTMBI TOCTPOEHHS.

PacniosHaBaTh M M300pa)kaTh HAa HEJIMHOBAHHOM M KieT4aToii Oy-
Mare mpsiMOM, OCTPBIH, TyrnoM, pa3zBEPHYTHIN yribl; CpPaBHUBATH
YTJIBI.

BBIYUCIIATE IJIMHBI OTPE3KOB, JIOMAHBIX.

[loHUMaTh M MCII0JIB30BaTh NPU PELICHUHU 3a/1a4 3aBUCHMOCTH MEXTy

COIUHHUITaMH MeTpPI‘IeCKOfI CHUCTEMbI MEP; 3HAKOMUTHLCA C HEMECTPH-




[UECKHMH CHUCTEMaMHU MEp; BBIPAKATh JUIMHY B Pa3JIMYHBIX CIUHU-
ax n3Mmepenwus. ViccienoBars GUIrypsl 1 KOHQUIYPALNH, HCIIONIb-
3ysi LU(pPOBBIE pecypChl

(OOBIKHOBEHHEIE
Inpoou
(48 )

JIpo6s. IIpaBunbHBIE U He-
nmpaBuiIbHBIE ApoOou. OCHOB-
HOe cBoiicTBO apobu. Cpas-
HEHUE ApOoOei.

CioxxeHHME W BBIYUTAHHUE
(OOBIKHOBEHHBIX po0eit.
CwmemanHass ApoOb. YMHOXKe-
HUE W JeJIeHHEe OOBIKHOBEH-
HBIX npobeit; B3aUMHO-
loOpaTHBIE TPOOH.

PermreHrie TEeKCTOBBIX 3ajad,
comepxkamux apoou. OCHOB-
HBIC 3a7a4d Ha ApoOu.
I[IpuMmeHnenune OYKB Ui 3a-
mUcH MaTeMaTHYeCKUX BbI-
[Pa’KEHUN UTIPEIITIOKEHUN

MopenupoBaTh B rpadH4ecKoi, IpeamMeTHOH ¢dopme, ¢ IToMo-
[I5I0 KOMIBIOTEPA MOHSITHSI U CBOMCTBA, CBSI3aHHBIE C OOBIKHO-
BEHHOU NpOoOBIO.

UuTaTh M 3aHCHIBATh, CPABHUBATH OOBIKHOBEHHBIE ApoOH, peaia-
raTh, 0OOCHOBBIBATh U OOCYXKZATh CIOCOOBI YIOPSIAOYUBAHUS APO-
Oeii.

11300paxaTh OOBIKHOBEHHBIE ApOOU TOYKAaMU Ha KOOPIAHMHATHOM
[PsIMOIi; UCIIOIB30BaTh KOOPAWHATHYIO IIPSIMYIO JUIsI CpaBHEHUS
mpooeit.

DopMyIHpOBaTh, 3aIUCHIBATE C IIOMOIIBI0 OyKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JPOOU; HCIIOJIB30BaTh OCHOBHOE CBOHCTBO IpoOH
IS COKpaIlleHus1 ApoOei U mpuBefeHnus ApoOM K HOBOMY 3HaMe-
HATElo.

[IpencTaBiasiTh CMELIAHHYIO ApOoObh B BHUJE HENMPABUIBHONW U BBI-
MeasATh LETy0 YacTh YUCIIa U3 HEMPaBUIbHOU IpoOH.
BrInonHATh apudMeTHuecKkue ASHCTBUS ¢ OOBIKHOBEHHBIMH IPOOsi-
MH; TPUMEHSTH CBOWCTBA apU(METHISCKHUX ISHCTBUI I panuo-
HaJIN3allMA BBIYHCIICHUI.

BBINOIHATE MPUKUIKY U OIEHKY pe3yiIbTaTa BEIYUCIICHUI; pesia-
raTh ¥ IPUMEHSTH IPUEMBI TIPOBEPKH BEIYHCICHUH.

[IpoBOAUTH MCCIEIOBaHUS CBOMCTB ApoOeif, omupasch Ha YHUCIIO-
BBIC SKCTIEPUMEHTHI (B TOM YHCIE C TOMOIIBI0 KOMITBIOTEPA).
Pacmio3HaBaTh MCTHHHBIE M JIOKHBIE BBICKA3bIBAHHUSA O APOOSX,
MIPUBOANUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS
1 OTPUIIAHUS BHICKA3bIBaHUU.

Pemrate TEKCTOBBIE 3alladM, COJEpIKAIIUe APOOHBIC TaHHBIC, U
BaJadyd Ha HAXOXKJCHHUE YacCTH 1IEJOT0 U LEJIOro IO €ro 4acTH;
BBISIBJISITH UX CXOZCTBA W Pa3JIHYIHSL.

MogaenupoBaTe XOJ PEIISHUs 3aJa4d C IOMOIIBIO PHCYHKAa,
CXEMBbI, TaOJINIIBI.

[IpuBOaNUTH, pa3dbupaTh, OIEHUBATh PA3IUYHBIC PEIICHUS, 3aIIHUCH
[PEIIEHNIT TEeKCTOBBIX 3aJa4.

KpuTndyeckn OLEHHBATH MOJYYEHHBIH pe3yibTaT, OCYIISCTBIISITH
CaMOKOHTpPOJb, IIPOBEpsii OTBET Ha COOTBETCTBHE YCIIOBHIO,
HAXOQWUThH OIIMOKH.

3HAKOMUTBCSI C HCTOPUEH Pa3BHUTHsI apU(PMETUKH.

Harnannas reo-
MeTpus. MHuoro-
yrompauku (10

)

IMHOTOYTOJIbHUKHU. Yerbl-
[PEXYTONBHUK, TIPSIMOYTOJIb-
HUK,KBagpar.

[MpakTnyeckass pabora «llo-
CTpOCHHE IIPSIMOYTOJILHUKA C
BagaHHBIMHM CTOPOHAMHM Ha
HEJIMHOBAHHOUW Oymare.
TpeyroabHuK.

[Imomans u niepumerp nOps-
MOYTOJIbHUKAa M MHOTOYTOJIb-
HHUKOB, COCTaBJICHHBIX W3
MPsIMOYTOJIBHUKOB,  CIUHH-
MBI  HM3MEpPEHHUs] IUJIOIIAIH.
[TepruMeTp MHOTOYTOJIBHHKA

OmnuceBaTh, HCIONB3YS TEPMUHOJOTHIO, H300pa)xkaThb C MOMOIIBIO
HepTEKHBIX HHCTPYMEHTOB B OT PYKH, MOJICJIUPOBATh U3 OyMma-
' MHOTOYT'OJIbHUKH.

[IpuBOIUTE MPUMEPHI OOBEKTOB PEATFHOTO MHUPa, UMEIOIINX (op-
My MHOT'OYT'OJIbHUKA, IPSIMOYTOJIbHHUKA, KBajpara, TPEyroib-
HUKa, OIICHUBATh UX JIMHEHHBIC pa3zMepbl. BbIYUCIATE: nepuMeTp
TPEeyrojbHUKA, IPSIMOYTOJIbHUKA, MHOTOYTOJBHHUKA; TLIOLIAb
MpsIMOYTOJIBHUKA, KBaJIipaTa.

11300paxaTh OCTPOYTOJbHEIC, MPSMOYTOJIbBHEIE U TYIIOYTOJIbHBIE
TPEYTONBHUKH.

CTpouTh Ha HEJIWHOBAHHOW W KJIETHYATOH Oymare KBaapaT U
MPSIMOYTOJBHHUK C 3aJaHHBIMHU JJIMHAMU CTOpoH. McciemoBaTh
CBOMCTBa MNPSIMOYTOJIbHUKA, KBaJipaTa IyTEM DJKCIIEPUMEHTA,
HaOJIFOICHUSI, W3MCPCHHS, MOJICJIUPOBAHUs; CpPaBHHUBATh
CBOIICTBa KBaJgpaTa U NPsIMOYTOJIbHUKA.

KoHcTpyHpoBaTh MaTeMaTHYeCKUe MPEATIOKEHHS C MOMOIILIO CBS30K
(KHEKOTOPBII», «1000i». Pacmo3HaBaTh HCTHHHBIE W JIOYKHBIE
BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAaX, MPHUBOJAWUTH MPUMEPHI U
KOHTPIPUMEPHIL.

MccnenoBaTh 3aBUCUMOCTD TUIONIAINA KBaapaTa OT JUIA-BI €T0 CTO-
[POHBI.

llcronp30BaTh CBOWMCTBA KBAAPATHOM CETKH JUIsl TOCTPOSHUsST (-
ryp; pa3ouBaTh HPSIMOYT'OJIBHUK Ha KBaJpPaThl, TPECYTOJIbHHUKH;
COCTABJISAITH (I)I/ll"ypbl nus3 KBa}lpaTOB I/ll'IpﬂMOyl"OJ'[le/IKOB U Haxo-
TATH WX TUTONIAMb, pa30uBaTh (PUTYPHI HA NPSIMOYTOJIEHUKH U
KBaJApaThl H HAXOJUTh UX IJIOMIAb.

Bripakath BeIWUYHHY IUIOIAINA B Pa3]IMYHBIX CAUHHIAX H3MeEpe-
HHUST METPUYECKOW CHCTEMBI MEp, IIOHUMAaTh U HCIOJIb30BaTh 3aBH-
CUMOCTU Me)K}ly MeTpl/I‘leCKI/IMI/I CAUHNIIaMU l/ISMepeHl/lfl IJIoIIa .
3HaKOMI/ITl>Cﬂ C npnmepaMM l'lpI/IMeHCHl/Ifl mIomaan " nepnmeTpa B
[MPAaKTUYECKUX CUTyalusax. Pemarhs 3amauu U3 peajbHOM JKU3HMU,
pejuiarath ¥ 00CY)K/J1aTh pa3IMUHbIe CIIOCOOBI PelleHus 3a1a4

JlecsaTuanbie
Inpodu
(38 u)

JlecsituaHass 3anmuch ApoOeid.
CpaBHEHHE NECSTUYHBIX IPO-
Oeii. JIeWicTBHUS C AECATUYHBI-
My npobsimu. OkpyriieHue

[IpeacTaBisiTh OECATUYHYIO OIpOOh B BHJE OOBIKHOBEHHOM, YUTATH
M 3aIHCHIBaTh, CPABHUBATH JICCSTHYHBIC ApoOH, mpemiaratb, 00oc-
HOBBIBATh M OOCYXXIATh CIIOCOOBI YIOPSAOYHBAHUS JECITUYHBIX

Impo0eii.




ITeCATUYIHBIX OpOOeii.
Permienne TEKCTOBBIX 3ajad,
conepxkamux Apoou. OcCHOB-
HBIC 33/1a41 Ha JPOOU.

1306pakaTh NECATUYHBIC APOOM TOYKAMHM Ha KOOPIAWHATHOM
PSIMOM.

BbISABIATE CXOACTBA M PA3JIMYMS NPaBUI apUPMETHYECKUX [ei-
CTBUI C HaTypaJlbHBIMH YHCIIAMH WU JAECSITUYHBIMH IpPOOSIMH,
OOBSACHATH UX.

IBEITOTHATE apudMeTHIeCKHe NSHCTBUS C JEeCATHIHBIME APOOSMHU;
BBIITOJTHATH IPUKHJIKY M OLICHKY PEe3yJIbTaTa BBIYHCICHUH.
[IprMeHsTE CBOHCTBA apU(PMETHUSCKUX NEHCTBHH IS pamoHa-
UTM3any BEIYHUCIICHUHN.

[IpuMeHATh MPaBUIO OKPYTJIEHUS NECATUYHBIX Apobeii. IIpoBomnuTh
licclleOBaHUsl CBOMCTB NECATUYHBIX ApoOeH, onmupasick Ha YHUCIIO-
BbIE SKCIIEPUMEHTHI (B TOM YHCIIE C TTOMOIIBIO KOMIBIOTEPA), BbI-
MBUTATh TUMIOTE3bI U MPUBOJUTH UX OOOCHOBAHUS.

Pacmio3HaBaTh MCTHHHBIC M JIOKHBIE BBICKA3BIBAaHUS O JIPOOSX,
[IPUBOINUTH MPHUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS
1 OTPUIIAaHUS BBICKA3bIBaHUH.

Pemrate TEKCTOBBIE 3alladM, COJEpIKAIIUe APOOHBIE NaHHBIC, U
Ha HaXO0XXJ€HHE YacTH LIEJIO0r0 U IEJO0ro MO €ro 4YacTH; BBISIB-
UISITh UX CXOACTBA U Pa3IUUHUSL.

MopaenupoBaTbk XOJ PEIIeHHUs 3aJaud C TOMOIIBIO PHCYHKa,
cxeMbl, TaOuIbl. [IpuBOaUTE, pa3doupaTh, OLEHUBATH PA3ITUYIHBIC
[PEILLICHUsI, 3aIIUCHU PELICHUIl TEKCTOBBIX 3ajad.

OnepupoBaTh APOOHBIMH YHCIIAMH B PEAJbHBIX JKU3HEHHBIX CH-
TyarusIx.

Kputuyecku oneHUBaTh MOJIYUYEHHBIH pe3ysbTaT, OCYIIECTBIISITH
CAMOKOHTpPOJIb, IIPOBEPsAsi OTBET HAa COOTBETCTBUE YCIIOBHIO,
HaXOUTH OIIHOKH.

3HAKOMHUTBHCSI C UCTOPHEH Pa3BUTHS apuU(PMETHUKHU

IHarnsgHast reo-
MeTpust. Tena u
(buryper B mpo-
crpancTBe(9 u)

IMuororpanHuku. H3ob6paxke-
HUEe MHOI'OIpaHHHKOB. Moe-
UTH TIPOCTPAHCTBEHHBIX TEJl.
[IpsiMOyTOJIBHBIN  mapaiuie-
ilerturiesi, ky6. Paseéprku
KyOa U mapa’luiesenuIieia.
[IpakTuyeckast pabora «Pas-
BEPTKA KyOa».

O0BEM Kyba, MPSIMOYTOJBHO-
ro mapaJuiesienuIeaa

IPacriosHaBaTh Ha YepTekax, PUCYHKaX, B OKPY’KAIOIIEM MHPE Ips-
MOYTOJIBHBIN TapajulesienuIe]l, Ky0, MHOTOIDaHHHKH, OIHCHIBATh,
HCIIOJIb3YsT TEPMHUHOJIOTHIO, OICHUBATh JIMHEHHBIE pa3Mephl.
[IpuBomUTE TpPUMEpPHl OOBEKTOB pPEaJbHOIO0 MHUpPa, HMEIOIINX
(opMy MHOrorpaHHuKa, MPSIMOYTOJBLHOTO NapajulejenuIea,
KyOa.

300paxaTs KyO Ha KiIeT4yaTol Oymare.

lccnenoBaTk CBOMCTBA Ky0Oa, IPSIMOYTOJIBHOTO MapasieIenunena,
MHOTOIPAHHUKOB, HMCIIOIb3YsI MOJIEIH.

Pacrio3HaBaTh U M300paXkaTh pa3BEPTKU KyOa M mapasulelienunea.
MonenupoBaTh Ky0 U Mapajiieienures 3 OyMaru U po4nx mMaTe-
[pHUaJIoB, OOBSICHSITH CITOCOO MOJICITNPOBAHHSL.

HaxomuTh M3MepeHus, BBIYHUCISTE IUIONIaAb TOBEPXHOCTH; 00BEM
Ky0a, MpsIMOYTOJIBHOTO MapaijieleNnIlea; UCCIeN0BaTh 3aBUCH-
MOCTh 00bEMa Kyba OT INTMHBI ero pedpa, BRIABUTATH U OOOCHOBBI-
BaTh TUIIOTE3Y.

HabmiogaTe ¥ MPOBOANTH AHAIOTHH MEXAY MOHATHAMHU IUIOIIAAN U
00BEMa, mepuMeTpa U IUIOLNIA I MOBEPXHOCTH. Pacmo3HaBaTh mc-
TUHHBIC W JIOXKHBIE BBICKA3bIBAHWSI O MHOTOIpPaHHHKAaX, MPHUBO-
TUTH IPUMEpPBI U KOHTPIPUMEPHI, CTPOUTDH BBICKA3bIBAaHUS U OTPHU-
[1aHUsT BBICKA3bIBAaHH.

Pemats 3agaun U3 peajbHON KU3HU

[loBTOpEHHE 1
0606menne (10

[4)

TToBTOpEeHHE OCHOBHBIX MOHSI-
THii 1 METOIOB Kypca 5 kiac-
ca, o0oO01eHne 3HaHUH

BEIMHUCIATE 3HAYEHHST BBIPAXKCHUI, COMEprKallNX HATypaabHBIS
|ucia, OOBIKHOBEHHBIE W JECATUYHBIE APOOH, BBITIOIHSTH IIpe-
oOpa3oBaHUs YUCEI.

BriOupaTh Crioco0 CpaBHEHMsI YHCEJ, BBIYHCICHUM, NPUMEHSTh
CBO¥iCTBa apr(MeTHYeCKuX NeUCTBUN ISl pallHOHAIN3ALUN BBI-
UMCIICHUN.

OCyIIecTBISATE CAMOKOHTPOIb BBITIOTHIEMBIX AEHCTBUII 1 caMOIIpoO-
BEpPKY pe3ylbTaTa BBITUCIICHUIA.

PemraTe 3agaun M3 pealbHOM KU3HU, IPUMEHSITh MaTeMaTHISCKUe
3HAHWS UTS PEIISHHsI 3a/1a49 U3 APYTUX YIeOHBIX IIPEIMETOB.
Perrate 3aaum pa3HBIMH COcO0aMU, CPaBHUBATH CHOCOOBI PEIIeHUs
3aa4M, BBIOUPATh PALMOHAIBHBII CIOCO0

(o]

kaacc (170 9)

Tema, pazgen
Kypca

IIporpamMMHoOe coep:kaHue

MeToas! 1 (popMBI OpraHnu3anuu 0GydeHusl.
XapakTepHcTHKA AeATeJbHOCTH 00y4aroIero

HarypanbHble
qucIa
(30 u)

AprdMeTHISCKHE TeHCTBUS C

MHOI'O3HAYHbIMHN HaTypaJib-
HBIMUA YHCIaMH. YHCIOBEIC
BbIPDAKC€HUsA, TMOPSAOOK nem-

CTBHM, HCIIONb30BAHUE CKO-
Ook. OxpyrieHue HaTypaiab-
HBIX YHCEJL.

JlenuTenn U KpaTHBIC YHCIIA;
HAUOONBINIUN OOImMI [JeiIu-
Tenh W HAaWMEHbIIee oO0Ilee

BeinonHATh apupMeTHUecKne IeHCTBHs C MHOTO3HAYHBIMU HATy-
paJIBHBIMH YHCIIAMH, HaXOJWUTh 3HAYCHUS] UHUCIOBBIX BBIPAKCHHI
co ckOoOKkamMu m 0e3 CKOOOK; BBIYHCIIATH 3HAYCHUS BBIPAKCHUM,
COJIepIKaIUX CTEIeHU. BBITTOTHATE TPUKUIKY U OLICHKY 3Ha4YCHUH
YHCIIOBBIX BBIPAKCHHUH, MPUMEHITh MPUEMBI TIPOBEPKH pE3yJIbTaTa.
Hcnonb30BaTh NMPU BBIYMCICHUSX MEPEMECTUTEIBHOE U COUYETATE I b-
HOE CBOMCTBA CJIOKEHUsI U YMHOXKEHUSI, pacipeeIUNTeIbHOE CBOM-
CTBO YMHOYXEHHSI OTHOCHUTEJIBHO CJIOKEHUs, CBOWCTBa apudMerH-
YECKHUX JICHCTBHM.

VccnegoBaTh 4YHCIOBBIC 3aKOHOMEPHOCTHU, MNPOBOAWUTH HYHCIIOBBLIC




KpaTHOE.
Pa3noxxenne uuncia Ha Opo-
CTBIE MHOKHUTENH. JleTuMocTh
CyMMBI U IIpou3BeaeHus. Je-
JIEHHE C OCTATKOM.

Pemenue TekcTOBBIX 3aad.

SKCIIEPUMEHTBI, BEIJIBUTATh M OOOCHOBBIBATHIUITOTE3HI.
DopmynHpoBaTh OMNPENENICHUs] AETUTENs] U KPaTHOro, HauOOIIb-
Iero oOIIeTo AeIUTENsI U HAMMEHbBIIETO OOIIErOKpaTHOT O, IIPO-
CTOTO M COCTAaBHOTO YMCEJI; MCHOIb30BaTh 3TH IMOHSATHUSA IIpHU
peIIeHuN 3a1ad.

[IprMeHsITE aXroOpUTMBI BBIYMCICHHMSI HanMOOJbIIEro oOIiero me-
JTUTENsI ¥ HaUMEHBIIETO OOIIEero KpaTHOTO IBYX YHCEJ, ajro-
PUTM pa3Io>KeHUs YUCiIa Ha IPOCThIC MHOXKHUTEIIH.

HccnenoBate ycnoBust nenuMoctd Ha 4 u 6. MccnenoBats, 00Cyx-
naTh, GOPMYITHPOBATh U OOOCHOBBIBATH BHIBOJ O YETHOCTH CYMMBI,
MPOU3BEAECHHUS: ABYXUYETHBIX YMCEN, JABYX HEUYETHBIX 4HCIE, YET-
HOTO M HEYETHOI'O YHCEJI.

HccnenoBaTk CBOICTBA NEIMMOCTH CyMMBI U IPOU3BEICHUS UH-
cellL.

[IpuBOIHTE IPUMEPHI YHCEII C 3aJaHHBIMH CBOHCTBaMH, paclo3Ha-
BaTh BEPHBIC U HEBEPHBIC YTBEP)KACHUS O CBOWCTBAX YHCEI, OIIPO-
BepraTth HEBEPHBIC YTBEPXKIACHUS C TIOMOIIBIO KOHTPIIPHUMEPOB.
KoHCcTpynpoBaTh MaTeMaTH4eCKHE MPEATOKEHUS C MOMOIIBIO CBSI30K
«H», KU, «ECIH..., TO...».

Pemrate TeKCTOBBIE 3a/1a4M, BKIIFOYAIOIINE ITOHATHUS AEIUMOCTH,
apupMEeTUISCKHUM CIIOCOOOM, UCHOJb30BaTh MEepedop BCEX BO3-
MO>XHBIX BapHaHTOB.

MopenupoBaThk XOJ pEIIeHUs 3aJadd C IIOMOIIBIO PHCYHKAa,
CXEMBI, TaOJIUIIBI.

[IpuBonTH, pa3déupaTh, OLICHUBATH Pa3]INYHbIC PEIICHHS, 3alUCH
pEIIeHU TeKCTOBBIX 3aJad

KpuTndyeckn OLEHWBATH IIOIYYEHHBIM pe3yJbTaT, HaXOIUTH
OIIMOKHU, OCYIIECTBISATH CAMOKOHTPOJIb, HPOBEPsSIsI OTBET Ha
COOTBETCTBHE YCIIOBHIO

Harmsannast reo-
metpust. [Ipsmbie
Ha INIOCKOCTH
(7

[leprieHIUKYJIApHBIC nps-
Mmble. IlapamienbHble 1Ipsi-
MBIE.

PaccrossHue Mexay IOByMs
TOYKaMH, OT TOYKH JO TIps-
MOH, AIWHA IIyTH Ha KBa-
paTHOI ceTke.

IIpumepsl NpsAMBIX B HOpO-
CTpaHCTBE

Pacnio3naBath Ha yepTekax, pUCyHKaxX cjydau B3aUMHOI'O pac-
MOJIOXKEHUSI JIBYX IPSIMBIX.

N300paxkaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMCHTOB Ha HCJIMHOBAaH-
HOW M KJeT4yaToW Oymare JBE IMEPECCKAIOIIHECs MPsSMbIC, IBE
napaajiebHbIC TPIMBIC, CTPOUTH NPIMYIO, MEPHCHINKYISIPHYIO
TaHHOM.

[IpuBOoaUTE TPUMEPHI MApaUICABHOCTH U NEPICHIUKYISIPHOCTH
OpsSIMBIX B TIPOCTPAHCTBE.

PacriozHaBaTh B MHOTOYTOJIBHUKAX TMEPIIEHIUKYIJISIPHBIE U T1apali-
JIeJIbHBIC CTOPOHBI. M300pakaTh MHOTOYTOJILHUKU C Ilapali-
JIeJIbHBIMU, MEPIICHAUKYJISIPHBIMU CTOPOHAMU.

HaxoauTthk paccTtosiHMe MEXJAy JABYMsI TOYKaMH, OT TOYKH IO
OpsIMOM, JUTMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM YHCIE HC-
Moab3ysl MUPPOBBIC PECYPCHI

Tpo6u(32 u)

OOBIKHOBEHHasT ApoOb, OcC-
HOBHOE CBOWCTBO JIpoOH, CO-
Kkpaitienue apobeii. CpaBHe-
HUC W YHOPSIOYUBAHUE IPO-
Ocii.

JlecsiTuuHbIe OPOOU W MET-
pudeckas ~ cuctemMa  Mep.
ApudmeTnyeckne NEUCTBHUSA C
OOBIKHOBEHHBIMH W JECATHY-
HBIMU TPOOSIMU.

OtHoulenue. Jlenenue B naH-
HOM OTHOIIeHuH. Macmrao,
IPOMOPIIHSI.

I[Tousitue npouenra. Brrunc-
JIeHWE TPOIEHTa OT BEIWYH-
Hbl U BEJIIMYUHBI 1O €& Mpo-
CHTY.

Pemenne TEKCTOBBIX 3ajad,
co/iep Kanux Apodu U TIpo-
IHCHTBHI.

[TpakTtuueckast padora «OT-
HOIIICHUEC OJIMHBI Opr)KHO—
CTH K e€TuamMeTpy»

CpaBHHBaTh U YIOPSJAOYMBATH OpOOH, BEIOMPATH CIIOCOO CpaBHEHHS
npoOeid.

IIpencraBisiTh AecsITUYHBIE NPOOU B BHAE OOBIKHOBEHHBIX JAPO-
Oeil 1 OOBIKHOBEHHBIE B BHJC JECSITUYHBIX, HUCIIOIH30BATh JKBH-
BaJCHTHBIC MPEACTABICHUsSI IPOOHBIX YHCEJ IIPH MX CPaBHEHHH,
IPU BBIYHCIICHUSIX.

Hcnonp30BaTh AEeCSITUIHBIE IPOOH MpH MpeoOpa3oBaHUN BEIUIHH
B METPUUYECKON cuCTeME Mep.

BeImonHATE apudmerniyeckue AeHcTBHA ¢ OOBIKHOBEHHBIMH U J[ECSI-
THIHBIMHU APOOSMH.

BbIYuCHATE 3HAYEHUS] BBIPAKEHUI, COIEPIKAIIUX OOBIKHOBEH-
HbIE U JIECATUYHBIE IPOOH, BBIMOIHSITE ITpeoOpa3oBaHus ApoOei,
BBIOMpATh CHOCOO, NMPUMEHSITh CBOHCTBA apHU(pMETHYSCKUX Jeii-
CTBUH JUTSI palluOHAIN3AIUHA BEIYHUCICHHH.

CoCTaBIIATH OTHOMIEHUS U TIPOMOPIINHY, HAXOAUTh OTHOIICHHUE BEITH-
qUH, JEJINTh BEJIUUNHY B JaHHOM OoTHomeHun. HaxomnuTe skcre-
pUMEHTaIbHBIM ITyTEM OTHOIICHHWE JJIWHBI OKPY>KHOCTH K €&
nuameTpy.

HHTepripeTnpoBaTh MaciTab Kak OTHOIICHUE BEJIMYUH, HAXOIUTh
macuitad IJi1aHa, KapTbl U BBIYUCIIATH PACCTOSAHUA, UCIIOJIb3YS
MaciTaob.

OOBSCHSTH, UTO TAKOE MPOLICHT, YIIOTPEOIATH 000POTHI pEYH CO
CIIOBOM «IIPOIEHT». BEBIpakaTh MPOIEHTHI B APOOSX U 1podu B
IIPOIIEHTAX, OTHOIIICHNE IByX BEJIMUNHB IIPOIIEHTAX.

BBMUCIATE TPOIEHT OT YHCIIa M YHCIIO IO ero mpoueHTty. OKpyr-
JISITH APOOH U TIPOIEHTHI, HAXOAUTH MPHUOIVKEHUST YHCEIl.
PemraTte 3amadm Ha 9acTH, IPOIEHTHI, IPOIOPIIUH, HA HAXOXIe-
HHe IpoOu (TIpOLIeHTA) OT BEJIWYHMHBI U BEJIMYHUHBI 110 €€ Apoou
(mporeHTy), Apodu (MpoleHTa), KOTOPBI COCTaBIIsIeT O/JHa Be-
nuuuHa OT Apyroil. IlpuBoauTs, pa3dbupaTh, OLIEHUBATH pa3iany-
HBIC PCIICHUSA, 3allUCH peHleHl/lﬁ TEKCTOBBIX 3a1a4.

M3BrekaTh MHpOpMAMIO W3 TaOJINII U AUArpaMM, HHTEPIPETHPO-




BaThb TaOJINYHBIE JaHHBbIC, ONnpeaAcIATh HauboJIbIIIce u

HaMEHbIICC U3 NPEACTABJIICHHBIX NAaHHBIX

Harmagnas reo-
merpust.  Cum-
meTpusi(6 1)

OceBasi cUMMETpHUS.
TpajdbHasi CUMMETPHUS.
IlocTpoenue CUMMET-
PUYIHBIX QUTYD.

[IpakTuyeckast

«OceBasiCHMMETPUS.
CuMMeTpHsi B IPOCTPAHCTBE

Ilen-

pa6ora

PacriosHaBath Ha yeprexax M M300paKeHUAX, M300pakaTb OT
PYKH, CTPOUTH C HNOMOIIBIO MHCTPYMEHTOB GUTYypY (OTpPE30K,
JIOMaHyI0, TPEYTOJBHUK, MPSIMOYTOJLHHUK, OKPY>KHOCTB), CHM-
METPHUYHYIO TAaHHOI OTHOCHTEIIHHO IIPSIMOii, TOUKH.

HaxomuTh mpuMepsl CHMMETPHUH B OKpy’KaloleM Mupe. Monenn-
poBath W3 Oymarum 1Be (UIypBl, CHMMETPHYHEIC OTHOCHTEIHHO
[PSIMOi; KOHCTPYHPOBAaTh I'€OMETPHUECKHE KOH(MUIypauu, Huc-
I1OJIb3YsI CBOWCTBO CHUMMETPHHU,B TOM HYHCJIE C IMOMOINbIO LHd-
POBBIX PECYpCOB.

HccnenoBaTh CBOHCTBA M3Yy4YEHHBIX (UIYp, CBSI3aHHBIC C CUM-
METpHUEH, UCITOIB3Ys SKCIIEPUMEHT, HAOJIIOACHHUE, MOJICIMPOBa-
HHE.

OOOCHOBEIBATH, OIPOBEPTaTh C MMOMOIILI0 KOHTPIIPUMEPOB YTBEp-
PKJICHHSI O CHMMETpUH Quryp

Beipaxkenust ¢
OykBamu (6 1)

[Ipumenenune OyKB HJIs1 3a-
MICH MaTeMaTHYeCKHX BBI-
pPa’k€eHUM W NOPEeUIOKECHUH.
bykBeHHBIE BBIpaXEHUSI U
YHCIIOBBIC MTOJICTAHOBKH.
BykBeHnHnbIe paBeHCTBa,
HaXO0KJICHUE HEHU3BECTHOIO
KoMIToHeHTa. DopMyITBI

Hcnons3oBaTe OyKBBI A1 OOO3HAYEHMs YHCEN, MPH 3aIlUCHU
MaTeMaTHYECKUX YTBEPKAECHHUU, COCTABIATH OyKBEHHBIE BBI-
pa’keHUs MO yCIOBHIO 3aJlauH.

HccnenoBaTh HECIIOKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH, UCTIONIb-
30BaTh OYKBBI JJISI UX 3aIIHCH.

BeraucasaTe unciioBoe 3HadeHHEe OYKBEHHOT'O BBIPAKEHUS IIPH
3aJaHHBIX 3HAYCHUSIX OYKB.

3anuceBaTh (HOPMYIIBL: IIEpUMETpa U IUIOMAIN MPSMOYTOJIBHHKA,
KBaZpaTa; JJIWHBI OKPY>KHOCTH, IUJIOMIAAU KPyTa; BBIMOIHATH
BBIUHCIICHMSI TI0 3TUM (hopMymam.

CocTaBasiTh (OPMyYIBI, BEIpAKAIOIINE 3aBUCUMOCTH MEXKIY Be-
TMIUHAMHU: CKOPOCTB, BPEMs, PACCTOSIHHE; II€HA, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOAUTEIBLHOCTb, BpeMsi, 00bEM pabOTHI; BEI-
ITOJTHSITH BBEIYHCIICHUS 110 TUM (DOpMYyJIam.

HaxonuTh HEW3BECTHBIH KOMIIOHEHT apH(pMETHYEeCKOro Jei-
CTBUS

Harmsanas reo-
METPHSL.
Durypsl

Ha  IJIOCKOCTH
(14 )

HeThIpEXYTroJIbHUK, IIpUME-
pBI 9eThIPEXYTOIHLHUKOB.
I[IpssMOyTroONMBbHUK, KBaapar:
CBOMCTBAa CTOpPOH, YIJIOB,
nuaroHaJieu.

3mepenne  yrioB. Buabl
TPEyrOJIbHUKOB.

[IepuMeTp MHOTOYTOJILHUKA.
[Tnomane ¢urypel. dopmy-
JIbI IIepUMeTpa W IUIOLIAIU

npssMOyrojbHUKa. IIpuOiu-
KEHHOE H3MEpeHHe IJIonia-
nu Guryp.

IIpakTHyeckas pa6ora

«ITnomtans kKpyra»

M300paxxaTh Ha HEJIMHOBAHHOW M KJIETYATOW Oymare ¢ MCHOIb-
30BaHUEM 4YEPTEKHBIX HMHCTPYMEHTOB YCTHIPEXYTOJIBHUKH C
3aJJaHHBIMH CBOMCTBAMH: C NapalICIbHBIMHU, IMEPICHIUKYIISAP-
HBIMH, PAaBHBIMHU CTOPOHAMHM, HPSIMBIMU YIJIaMH M Jp., PaBHO-
OeapeHHBIH TpeyrojdbHUK. [Ipemmarate U 00CyXaaTh CHOCOOBI, aj-
TOPUTMBI IOCTPOCHHSI.

HccnenoBaTh, UCIIONB3Ysl SKCIIEPUMEHT, HAaOJIFOJCHUE, MOJIEIIU-
poBaHME, CBOICTBa IpSIMOYTOJIPHHKA, KBajparta, pa3OuBaTh Ha
TpeyrosbHUKH. OOOCHOBBIBaTh, OIIPOBEPIraTh C MOMOIIBIO KOHTP-
[IPUMEPOB YTBEP)KICHHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, pacIo-
3HABaTh BEPHBIC U HEBEPHBIC YTBEPIKICHHUSI.

M3MepsITh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTHPA YTIJIbl, BTOM YHCIIC
B MHOTOYTOJBHHKE, CpPaBHHUBATH YIUIBI; DPACIO3HABaTh OCTpPbIC,
psiMble, TYIbIC, pa3BEPHYTHIC yribl. Pacno3HaBaTh, M300pakaTh
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIHM, TYIOYTOJIbHBIN, paBHOOEIPEH-
HBIil, PABHOCTOPOHHHI TPEYTrOJIbHUKH.

BBIYUCIISITH MEPUMETP MHOTOYTOJIbHHUKA, IUIOIIA[b MHOTOYTOJb-
HHKa pa30MeHHeM Ha NPSIMOYTOJbHHKH, Ha paBHbIC (QUIYPHI,
HCIOJIb30BAaTh METPUYECKHE CIMHULIBI MU3MEPEHUs JUIMHBI U
IO,

Vcnonp3oBath NpHOMIMKEHHOE HM3MEpeHHWe [UIMH M IUIoIajei Ha
KJeT4aTol Oymare, mpHOIMIKEHHOE HU3MEpEeHNE JJINHBI OKPYIXK-
HOCTH, IUIOLIAJN Kpyra

[TomoxuTenbHBIE
W OTpHIATEIb-

Llenble uncna. Monynp yuc-
J1a, reomeTpudecKasi MHTEep-

HpI/IBOI[I/ITL OPpUMEPLI HUCIIOJIB30BaHUA B peaJ’IBHOﬁ JKHU3HU I10J10-
JKUTCJIBHBIX U OTPULATCIIBHBIX YHCEII.

HBICUNCIIa nperanust Moxynasa. YUwmcmo- |M300paxars Ienble 9ucia, MOJIOKHUTEIbHBIE U OTPUIATEIbHBIC
(40 u) BBIC ITPOMEKYTKH. qHCIiIa TOYKAMHU HA YUCIIOBOM MPSIMOM, HCITOJIB30BATh YHUCIOBYIO
[lonoxuTenbHBIE W OTPHIA- |[IPSIMYIO JUUISI CPABHEHHS YHCEI.
TenbHble uyucia. CpaBHeHue |[IpuMeHsSTs mpaBwiIa CpaBHEHMS, YHOPSAOYMBATH IL€JIbIe YHUCIIA;
MMOJIOXKUTEJIBHBIX M OTpHUIlAa- |[HAXOAUTh MOIYJb YHCIA.
TenbHBIX 4ucesl. Apudmern- |DopMynupoBaTh MNpaBUia BBIYHCICHHUS C IOJIOKHUTEIbHBIMA U
YyeCcKHUe ACUCTBUSA C IOJOXH- |OTPULATEIBHBIMH YUCJIAMU, HAXOAUTh 3HAYEHUs] YHUCJIOBBIX BbI-
TEJIIBHBIMH W OTPHLATENIb- |pAXKCHHH, COAEPKAINX NeHCTBUSC MOJIO0XKHUTEIBHBIMU U OTPH-
HBIMH YHCIIAMH. aTeJILHBIMUA YHCIaMH.
PerreHrie TEeKCTOBBIX 3a0a9 I[TpyrMeHSITH CBOMCTBA CIOXKEHUSI M YMHOXEHUsI JJIsT IpeoOpas3o-
BaHHUsI CyMM U IPOU3BEJACHUHU
IIpencrasnenne |[IpsiMmoyrosbHas cucreMa |OOBICHAThP U WUIIOCTPUPOBATH HMOHATHE MNPSMOYTOJIBHOM CHUCTEMBI
TaHHBIX KOOpPJAMHAT Ha IUJIOCKOCTH. |[KOOpAWHAT Ha IUJIOCKOCTH, MCIIOJb30BaTh TEPMHUHOJIOTHIO;
(6 1) KoopauHaThl TOYKH Ha IUIOC- |CTPOWUTH HAa KOOPAWHATHOM IJIOCKOCTH TOYKH M (PUTYpHI MO 3a-

KOCTH, abciucca W OpauHa-
Ta.

CronmbuaTele W  KpyroBbIe

JrarpaMMBbl.

JaHHBIM KOOpAHHaATaM, HAXOAUTb KOOpAUHATBI TOYCK.

Yurare crojiduareie U KpYTroOBbI€ JUarpaMmbl; UHTCPIPETUPOBATH
JAHHBIC, CTPOUTH CcTOJIOUATHIE AuarpamMmmabl.

Hcnonn30Bath I/IHq)OpMaI_II/IIO, npeaACTaBJICHHYIO B Ta6J'II/II_[aX, Ha




[IpakTrueckass padora «llo-
CTPOSHUE AHATPAMM).
PeliieHre TEKCTOBBIX 3ajad,
cozeprKaIuX JTaHHbIE, TIPEI-
CTaBJICHHbIC B TaliiMIax u
Ha guarpamMmax

quarpamMmax JUisl pelIeHUsI TEKCTOBBIX 3aJlad U 3a7a4 W3 peajib-
HOM >KU3HU

9 |Harmsgnas reo- ([IpsMoyroiepHBIM mapasure- |Pacro3HaBaTh Ha dYepTe)ax, PHUCYHKax, OIMCHIBATH IMHPaMUIY,
METpHSL. nennrien, Ky6, mpu3Ma, OHU- |IPU3MY, HUIHHApP, KOHYC, MIap, n300pa)xaTs UX OT PyKH, MOJe-
Durypsl pamMuaa, KOHYC, UIHIHHApP, |TUPOBaTh U3 Oymaru, MiaacTHUIMHA, IMIPOBOJIOKH U 1p. IIpuBoauTh
B npocTpaHcTBe [m1ap U cdepa. M300pakeHue [MpuMepbl OOBEKTOB OKPYIKAIOIIETO0 MHpA, HUMEIOMHX (HOPMBI
9 v OPOCTPAHCTBEHHBIX  (UTYp. |Ha3BaHHBIX TEIl.

[ IpuMmepsr pa3BEPTOK MHOTO- (Mcnonb30BaTh TEPMUHOJIOTHIO: BEpIINHA, pedpo, rpaHb, OCHOBAHUE,
TPaHHUKOB, ULWJIMHAPA W |BBICOTA, PaAUyC U AUAMETP, pa3BEpPTKa.
KOHYyca. N3ydaTh, HCMONB3ys SKCIEPUMEHT, HaOIIO0IeHUE, U3MEpeHne, MO-
[IpakTtryeckass pabora «Co- |geampoBaHUe, B TOM YHCIIE KOMIIBIOTEPHOE, HOIIHCHIBATH CBOHCTBA
31aHMEe MoOJeJIeil IIpOoCTpaH- |Ha3BaHHBIX TeJl, BBLIBIATH CXOJCTBA M PA3IHYMS: MEXy THPaAMHU-
CTBEHHBIX (HUTYDP». 0M ¥ IpU3MOM; MEXAYy HUJIMHAPOM, KOHYCOM U IIAPOM.
[lonsatue oO0béMma; emuHHUIBI (Pacmo3HaBaTh pa3sBEPTKH Napajuienenunena, Kyba, NIpU3MBI,
u3sMepeHus o0béMa. OOBEM |MHpaMuIbl, KOHYyCa, MUIWHIAPA; KOHCTPYHPOBATh JAaHHBIE Tela
MpsIMOYTOJIBHOTO  Mapajuie- |d3 pa3BEPTOK, co3gaBaTh ux Mozenu. CosnaBaTh MOJAENIH IIPO-
nenunena, Ky6a, (GopMysbl [cTpaHCTBEHHBIX GUryp (M3 Oymaru, IPOBOJIOKH, IJIACTHIIMHA M
o0bEMma np.)
M3MepsaTs Ha MOJEISIX: JUINHBI pé0ep MHOTOIPaHHUKOB, THAMETP
mrapa.
BriBoauTs hopmyiry 00bEMa MPSIMOYTOJIEHOTO HapauIeIeIHIea.
Beraucnste mo gopMmynaM: 00bEM IPSIMOYTOIBLHOTO Tapaiese-
nurena, Ky0a; NCIOIb30BaTh €AUHULBI U3MEPEHHUSI 00bEMA; BBI-
YUCTIATH OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB, Mapassesenuie-
I0B; pelIaTh 3a/1a4d C peaJbHBIMU JAHHBIMU

10 |[ToBTOpEHME, I[loBTOpEeHHE OCHOBHBIX I10- |BBIUMCIIATE 3HaUCHUS BBIpAa’KCHUI, COleprKallluX HAaTypaJibHbIE,
06obmIeHwMe, HSITHH W METOJOB KypCOB 5 M |[eJIbIe, ITOJIOKUTEIbHBIC M OTPHIIaTEeIbHBIC YHCia, OOBIKHO-
cucTeMaTu3a- 6 wiraccoB, o00OOmIeHME U (BEHHBIC M JISCATHYHBIE APOOH, BBIIIOJHSTH IIPEOOpa3OBaHUs
s cUCcTeMaTU3alus 3HaHUU 4HCEJl U BBIPAYKECHUM.

(20 u) Brp1OnpaTh criocod CpaBHEHUsI YHCEJ, BBIYUCICHUM, TPUMEHSITH

CBOHCTBAa apU(PMETHUYECKUX JECHUCTBUU ISl parHOHAIU3ALUN
BBIYMCIICHUM.

PemmaTe 3amaun U3 pearbHON KU3HHU, IPUMEHATh MaTeMaTUYECKHUE
3HAHUS U1 peLleHUs 3a/1a4 U3 IPyrux IpeIMeTOB.

Perrate 3a1a4uu pa3HBIMHU ClIOCOOaMU, CpaBHUBATh, BEIOMPATH CIIOCO-
OBl pernieHus 3a1aqu.

OcylIecTBIIATh CAMOKOHTPOJIb BBIINOJIHSAEMBIX JeHcTBUII U camo-
IPOBEPKY PE3yJIbTATA BHIYHUCIICHUH




PABOYASA TITPOT'PAMMA YYEBHOT'O KYPCA «AJITEBPA».
7-9 KJIACC

Kypc «Aaredpa» B 7-9 kiaccax o0ecreunBaeT n3y4eHue IpyruX AUCHUILIMH, KaK €CTEeCTBEHHO- HAy9HOTO, TaK M I'yMa-
HHUTApHOTO IIMKIIOB, €8 OCBOCHUE HEOOXOIMMO IS IPOJOIDKEHHsI 00pa30BaHUs U B IIOBCEIHEBHOM kM3HU. Pa3BuTHe y 00y4a-
IOIIUXCS HAyYHBIX NPEICTABICHUH O IPOUCXOKACHUH M CYIIHOCTH anreOpandeckux adCTpakmuid, crioco0e OTpaXKeHHsl MaTe-
MaTHYEeCKON HAayKOH SIBICHHH M MPOLECCOB B IMPUPOAE U OOIIECTBE, PO MaTEMAaTHYECKOTO MOACIUPOBAHUS B HAYYHOM I10-
3HaHUM U B HPAKTHUKE CHOCOOCTBYET (JOPMHUPOBAHMIO HAyYHOI'O MHPOBO33PEHUS M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX I
ajlanTanyy B COBPEMEHHOM LU(poBoM obmiecTBe. M3yueHue anreOpsl ecTeCTBEHHBIM 00pa3oM oOecreunBaeT pa3BUTHE yMe-
HUsI HAaOJII01aTh, CPABHUBATh, HAXOIUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBaH-
HO 00OCHOBBIBATh CBOM JICUCTBHS U BBIBOJIBI, (JOPMYJIMPOBATh yTBepxkaeHUs. OcBOeHHE Kypca aareOpbl 00ecneynBaeT pa3Bu-
THE JIOTHYECKOTO MBIIUIEHHS 00YYaIOMIUXCs: OHU MCIONB3YIOT JIeAyKTUBHBIE U WHIYKTUBHBIE pac- Cy>KAeHHs, 0000IeHne 1
KOHKpETH3alHnIo, abctparupoBanue u ananoruto. O0ydeHue anredpe npearnoaraeT 3Ha4YuTeNbHbIH 00bEM CaMOCTOATELHOM
JeATeTIbHOCTH 00yYaloIuxcs, MOITOMY CaMOCTOSTENIBHOE pEUIeHHe 3alad eCTECTBEHHBIM 00pa3oM SBIETCS pean3aluei
JEeATeIbHOCTHOTO IPHHIINIA O0yYeHHS.

B crpykrype mporpammbl y4eOHOTO Kypca «AureOpa» OCHOBHOW IIKOJNBI OCHOBHOE MECTO 3aHHMAIOT COIeprKaTelb-
HO-METOJMYECKHe JIMHUM: «UHcia U BBIYUCICHHNY; «ANreOpandecKie BhIpaKeHUS»; «YpaBHEHHs M HEpaBeHCTBay; «DyHK-
muny. Kakzmast 13 5THX comepiKaTenbHO-METOMYECKHX JINHUH pa3BHBaeTCs Ha NPOTSHKEHHH TPEX JIET M3YYeHUs Kypca, ecTe-
CTBEHHBIM 00pa3oM HepervieTasch 1 B3aUMOJCHCTBYS ¢ APYTHMH €ro JIMHUSIMU. B Xoze m3ydeHus Kypca o0yJarommmcst mpu-
XOJIUTCS JIOTHYECKH PACCYKAATh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M ¢ 3TUM 11enecoo0pa3Ho BKIIOYHTH
B IIPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH, TPOHM3BIBAIONINE BCE OCHOBHBIE Pa3zieibl MaTEMaTHIECKOro 0Opa3oBaHus U CIIO-
COOCTBYIOIIME OBJIAJICHUIO OOYYArOUIMMHUCS OCHOB YHHMBEPCAJILHOIO MAaTeMaTHYeCKOTO S3bIKa. TakuM 00pa3oM, MOXKHO
YTBEPXKIATh, YTO COJIEPIKATEIBHON M CTPYKTYPHOI OCOOEHHOCTBIO Kypca «Anredpay sSBISETCS €ro0 MHTEIPUPOBAHHBIN Xapak-
Tep.

Copnepxanue JUHUK «YUKcna 1 BEIYUCICHHS» CIYKUT OCHOBOM JUIsl NajbHEHILET0 U3yueHHs MaTeMaTHKH, CIOCOOCTBYET
Pa3BUTHIO y 00yYaIOIIUXCS JIOTHISCKOTO MBIIIICHHS, (POPMHPOBAHHIO YMEHHS MOJB30BaThCs AITOPHTMAMH, & TaKKe MPHOO-
PETEHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOAMMBIX ISl TIOBCEIHEBHOI JKU3HU. Pa3BUTHE MOHATHSA O YUCIIEe B OCHOBHOI IIKOJIE
CBSI3aHO C palMOHANTBHBIMU U UPPALMOHATBHBIMH YHCIaMH, (OPMUPOBAHUEM MPEACTABICHHUI O JCHCTBUTEILHOM YUCie. 3a-
BEpILICHUE OCBOCHUS YHCIIOBOI JIMHUM OTHECEHO K CTapLIeMy 3BeHY 00IIero oOpa3oBaHusl.

CozmepxaHue ABYX anreOpandecKux JIMHAN — «AnrebpandecKue BRIpaKCHU» U «YPaBHCHHUS M HEPaBEHCTBA» CIOCO0-
CTBYeT (OPMHPOBAHUIO Yy OOYYAIONIMXCS MAaTEMaTHYECKOIO ammapara, HEOOXOIMMOro I peUIeHHs 3alJad MaTeMaTHKH,
CMEXHBIX MPEJMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B OCHOBHOII IIKOJIe y4eOHBI MaTepual rpynmupyeTcs BOKPYT
palMOHANIBHBIX BBIpaXKEHUH. AJredpa IeMOHCTPUPYET 3HAUCHHE MATEeMaTHKH KaK s3bIKa JJIS MOCTPOCHUSI MaTeMaTHYECKHX
MoJIeJield, ONUCaHus MPOLIECCOB M SBJICHUIT peanbHOTO MHpa. B 3amaun o0yueHus anrebpe BXOASAT TakKe AalbHeilnee pa3Bu-
THE allTOPUTMHYECKOTO MBIIUICHHsI, HEOOXO0NMOTr0, B YaCTHOCTH, ISl OCBOGHUS Kypca HHPOPMATHUKH, U OBJIAJICHUE HaBbIKa-
MU JIelyKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cHMBOIBHBIX (POPM BHOCHUT CBOI crieru()UUecKHid BKJIaJ B pPa3BUTHE BOOO-
paxkeHHs1, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Cozmepxanre (yHKUIMOHATEHO-rpaduueckoil JHMHUN HALEJICHO Ha IONYYCHHE INKOJIFHUKAMH 3HAHUH O (QYHKIHMAX Kak
Ba)XKHEH IIeil MaTeMaTH4eCcKOi MO ISl ONMUCAHMS M MCCIICIOBaHHU Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHHUI B IPHPOJEC U
obmecTBe. M3ydeHue 3Toro Matepuaina cocoOCTBYET Pa3sBUTHIO Y OOYYArOLIMXCSl YMEHHS UCIIONB30BaTh Pa3InuHbIe BBIPa3H-
TeNbHBIC CPENICTBA sI3bIKa MATEMAaTUKH — CJIOBECHBIE, CHMBOJIIMYECKUE, rpaduuecknue, BHOCUT BKJIaJ B (DOPMUPOBAHUE MPE]-
CTaBJICHUH O POJIM MATEMATHKHU B PA3BUTHH LUBHIN3ALUH U KyJIbTYPBL

COILEPKAHUE YYEBHOI'O KYPCA

7 KJIIACC

Yucna u evluucnenus

ParnonansHbIe yncia

JpoOu OOBIKHOBEHHBIE M AECATHYHBIC, IIEPEX0]l OT OJHON (OPMBI 3amucH Apodel K npyroi. [loHaTHE pannoHaIBEHOTO
YHCIIa, 3aIUCh, CPABHEHHE, YIIOPSAOUYMBAHNE PAllMOHAIBHBIX Yhced. ApupMeTHIecKHe ISHCTBHS C pallMOHAILHBIMH YHCIIAMH.
Pemrenue 3ama4 U3 peanbHON MPAKTUKK HA YaCTH, Ha IPOOH.

CrenieHb C HATYpaJBHBIM ITOKa3aTeNeM: ONpeesieHne, Ipeodpa3oBaHNe BEIPAKCHUH Ha OCHOBE OMPEACICHHUS.

[TpoueHTHI, 3aKCh MPOLIEHTOB B BUJE APOOH U IpoOU B BUE MPOLEHTOB. TpH OCHOBHBIE 3a/1auyl Ha MPOLIEHTHI, PElICHHEe
3a/1a4 U3 peajbHON NIPAKTUKU.

[IpumMeHeHNnEe TPU3HAKOB EIUMOCTH, PA3JIOKEHIE HA MHOKUTENIN HaTypalbHBIX YHCEI.

PeanbHbIEe 3aBHCHMOCTH, B TOM YHCIIe TIpsMasi H 00paTHAs MPONOPIHOHATBHOCTH.

Anzebopauueckue eviparcenus

IlepemenHble, 4MCI0BOE 3HAUEHUE BBIPAKEHUS C IEpeMEHHOM. [IpeacTaBieHne 3aBUCUMOCTY MEX/Y BEIUIMHAMU B BHJIE
¢dopmynsl. Beruncnenus mo ¢popmyinam.

[Ipeobpa3oBaHre OyKBEHHBIX BBIPQKEHHH, TOX/ICCTBEHHO PaBHBIC BBIPAKEHMS, ITPaBUIIa MPeoOPa30BaHUsl CYMM U IIPO-
W3BE/ICHUH, ITPAaBWIIA PACKPBITHS CKOOOK M PUBEJCHUS MTOJOOHBIX ClIaraeMblX.

CBoiicTBa CTEIIEHH C HATYpaIbHBIM MIOKa3aTeIEM.

OpHounensl 1 MHOTOWIEHB. CreneHp MHOrouwieHa. CiiokeHue, BRIYMTaHUE, YMHOKEHHE MHOTOUICHOB. DOpMyIsl co-
KpaméHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI U KBaJpaT pazHocTu. PopMya pa3sHOCTH KBaJpaToB. Pa3no)keHrne MHOTOWIEHOB Ha
MHOXHTEIH.

Ypasnenua

YpaBHeHHE, KOPEHb YpaBHEHHUSI, IPaBUIIa IPe00pa3oBaHMs ypaBHEHHS, PaBHOCHIBHOCTD ypaBHEHHUH.

JIuneliHoe ypaBHeHUE C OAHON MEPEMEHHOM, YUCIO KOPHEH JMHEHHOTO ypaBHEHUS, PELICHUE JIMHEWHBIX YpaBHEHHM.
CocraBneHue ypaBHEHUH 110 YCIOBHIO 3aJauu. PelleHne TeKCTOBBIX 3aa4 ¢ IOMOIbIO YPaBHEHUI.



Jluneiinoe ypaBHEHHE C IByMs MEpeMEHHBIME H ero rpaduk. Cructema NByX JTUHEWHBIX YpaBHEHHUH C IBYMS IEpEeMEH-
HBIMH. PemieHme cucteM ypaBHEHHH CIIOCOOOM TOACTAHOBKH. [IpmMepsl pemieHrs TEKCTOBBIX 3ajad C MOMOIIBIO CHCTEM
YpaBHEHHUM.

Koopmunatse! u rpaduku. yHKInn

Koopaunara Touku Ha npsiMoid. YnucnoBble MpoMexXyTKH. PaccTosiHue Mexay ByMsl TOUKaMU KOOPAMHATHOU MPSMOM.

[psimoyrosbHas cucteMa koopauHat, ocu Ox u Oy. Abcuucca u OpAMHATA TOYKH HA KOOPJMHATHOM I1ockocTy. [Ipume-
pBI TpaduKOB, 3a1aHHBIX hopMynamu. UTeHne rpa@KoOB pealbHBIX 3aBUCUMOCTEH.

[onsitue dynkuun. I'paduk dynkiun. CeoiictBa QyHkumid. JluneliHas QyHkuwms, e€ rpaduk. ['paduueckoe pemenue
JIMHEIHBIX YPABHEHUM U CUCTEM JIMHEIHBIX YPABHEHUMN.

8 KJIACC

Yucna u evluucnenusn

KsagpatHslit kopeHs u3 gncia. [lorarre 00 uppannoHaabHOM dHcie. JlecaTHUHbIe MPHONMKEHNS HPPAIMOHATIBHBIX YH-
cen. CoiicTBa apu(h)METHIECKUX KBaAPATHBIX KOPHEH U UX NMPUMEHEHHE K IPEoOpa30BaHHUIO YUCIOBBIX BRIPAKCHUN M BBIUHC-
JICHUSIM. J{eCTBUTENbHBIC YUCIIA.

CrenieHb C eNBIM IToKa3aTesieM U e€ cBoiicTBa. CTaHAapTHAS 3aIHCh YHCTA.

Anzeopauueckue eviparxceHus

KBaapaTHbiii TpéxuiieH; pa3ioKeHrue KBaJIpaTHOTO TPEXUIeHa Ha MHOKUTEIH.

AnreOpanyeckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoii qpoou. CiioskeHue, BEIUNTAHUE, YMHOKCHHE, ACTICHUE all-
reOpandeckux npobeii. PanimoHanbHbIC BEIPAXKESHUS U UX IPeoOpa3oBaHue.

Ypasnenun u nepagencmea

KBagpatHoe ypaBHeHHUE, popMyIia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. PenieHue ypaBHEHUH, CBOASIIIXCS
K JJMHEHHBIM | KBaJpaTHbIM. [IpocTeiimue qpoOHO-palioHAIEHBIC YPABHCHUS.

I'padpuueckas MHTEpIIPETAIINA YPaBHSHUH ¢ IBYMsI IIEPEMEHHBIMU U CHCTEM JIMHCHHBIX YpaBHCHUH C IBYMSI IIEPEMEHHBI-
MHU.

PemeHne TeKCTOBBIX 33134 aNreOpandecKuM CIocoOoM.

UucnoBrle HepaBeHCTBa M MX cBOMcTBA. HepaBeHCTBO ¢ 0JlHOM mepeMeHHOW. PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHeHbIE
HEpaBeHCTBA ¢ OAHOM nepeMeHHON. CucTeMBbl JTMHEMHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.

Dyuxyuu

Ionsrue pynkiuu. O0IaCTh ONMpEaCICHHUS U MHOXKECTBO 3HaueHUH pyHKIu. CriocoObl 3aqanus (yHKIIHA.

I'paduk Gpyuxnuu. Urenue cBoiict ¢ynkuuu no eé rpaduky. [Ipumepsl rpadukoB GyHKIUH, OTPAKAIONIMX pEaTbHBIC
nporiecchl. @YHKINH, OMUCHIBAIOIIUE MPSAMYIO U 00PATHYIO MPOMOPIUOHATBHBIC 3aBUCUMOCTH, UX rpaduku. OyHKINU y = x4,
y=x%y =vX, y =|x|. Ipaduueckoe pemienne ypaBHCHHII W CHCTEM ypaBHCHHIL.

9 KJIACC

Yucna u evluucnenus

JleCTBUTENbHBIC YHCIA

ParnonansHbIe 4KCia, UPPAIIMOHATIBHBIC YUCIIA, KOHCYHBIC M OCCKOHEUHBIC NCCATHYHBIC IpoOU. MHOXKECTBO JICHCTBH-
TEJbHBIX YHCEII; IEHCTBUTENbHbIE YHCia KaKk O€CKOHEUHbIEe JAecSITUUHbIe ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEKIY
MHO>KECTBOM JICUCTBUTENBHBIX YUCENI U KOOPAUHATHOM NPSMOM.

CpaBHeHUe IeHCTBUTENBHBIX YUCel, apu(METHIECKUE IEHCTBUS C IEHCTBUTENBHBIMU YNCIAMH.

W3mepenust, mpuOIMKeHMsI, OIIEHKH

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JITUTELHOCTD MPOIIECCOB B OKPY)KAIOIIEM MUPE.

[pubnmxéHHOE 3HAYCHHE BEIMYUHBI, TOYHOCTh NMpuOMmkeHus. OkpyrieHue uncel. [Ipukuaka ¥ omeHKa pe3ylbTaToB
BBIYHMCIICHUH.

Ypasuenun u nepasencmea

VYpaBHeHUsI ¢ 0IHOH nepeMeHHON

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIIMXCS K TMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PenieHre ypaBHEHH, CBOSIIMXCS K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl peme-
HUSl yPAaBHEHUH TPEThEH U YETBEPTOH CTENEHEN PA3/I0KEHUEM HA MHOXKUTEIIH.

Pemenne npoOHO-paliMOHANILHEIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 anreOpandeckKuM METOI0M.

Cucmemvl ypasHnenuti

YpaBHEHHE ¢ ABYMsI IEPEMEHHBIMH 1 ero rpaduk. Perienue cucteM AByX JTHHEHHBIX YPaBHEHHI C ABYMSI IEPEMEHHBIMHU.
Pewienne cucteM IByX ypaBHEHH, OJJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPoii creneHu. ['paduueckas nHTEprpeTanus
CHUCTEMBI YpPAaBHEHUH C IBYMSI IEPEMEHHBIMHU.

PemeHne TekCTOBBIX 33124 aNreOpandecKuM CIocoOoM.

Hepasencmesa

UncnoBble HEPABEHCTBA U UX CBOMCTBA.

Pewienue aMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON. PeleHue cucteM JTUHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM.
KBagpatHbie HepaBeHCcTBa. [ paduueckas HHTEpIIpeTaIis HEPaBEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

Dyuxyuu

Ksagpatnunas ¢yskums, e€ rpaduk u cBoiicTra. [lapabosa, KOOpAMHATE BEPIINHEI TapaboIIbl, OCh CHMMETPUH mapado-
JIBI.

o k 3 .
I'padukn ¢ynkumii: y=kx, y=kx +b, Y= Y =Xy =Vx, y =|x| uux cpoiictna.

Yucnoswvie nocnedogamenpHocmu

Onpeodenenue u cnocodbl 3a0aHUs. YUCTOBbIX NOCIE008AMETbHOCTEN

[oHsATHE YHCIOBOW MOCIEAOBATECIBPHOCTH. 3a/laHUE MOCICIOBATEIBHOCTH PEKYPPEHTHOH (hopMmymoi U hopMynol n-ro
YJIeHa.

Apugpmemuueckas u ceomempuyeckas npoepeccuu



ApudmeTrueckast 1 reoMeTpuaeckas mporpeccur. PopMyIIbl N-ro WieHa apuPMETHIECKON U TeOMETPUIECKON Mporpec-
CHi, CyMMBI TIEPBBIX N YICHOB.

N3o6pakeHue 4neHoB apuMETHIECKON U TEOMETPHUECKON POTPEeCcCHil TOUKaMHU Ha KOOPAMHATHOM TUTOCKOCTH. JIMHE -
HBII 1 3KCIOHEHIUATIBHBINA pocT. CII0KHBIE MIPOLEHTHI.

TIIJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJBTATHI OCBOEHUS PABOYEN ITPOTPAMMBI KYPCA

(IO TOJAM OBYYEHMSI)

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs JOKHO 00€CIeUHBAaTh JOCTHKEHHE
CIIEAYIOLIMX MPEAMETHBIX 00pa30BaTelIbHBIX Pe3yIbTaTOB!

7 KJIIACC

Yucna u evluucnenusn

BbInonHATE, coderast yCTHBIE U TMCbMEHHBIE IPUEMBI, apu(pMETHUECKHE ICHCTBYS C pallMOHAIBHBIMU YUCIIaMHU.

HaxoauTts 3Ha4ECHUs YHCIOBBIX BBIPAXCHHUH; MPUMEHATH Pa3HO- 0Opa3HbIe CIOCOOBI M MPHEMBI BBIYHCIICHHS 3HAYCHUH
IPOOHBIX BBIPAKCHHUH, COIEpKAIINX OOBIKHOBEHHBIC U ICCATHYHBIE IPOOH.

[lepexoauTts OT OAHOM QOPMEI 3aIHICH YHCeT K ApYyroi (mpeoOpa3oBEIBATh JECATHIHYIO IPOOb B OOBIKHOBEHHYIO, OOBIK-
HOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHUHYIO IpO0B).

CpaBHHBATH U YHOPAJOYNBATH PALMOHAIBHBIC YHCTA.

OKpyrIsTh YnCIa.

BEINOMHATE MPUKUAKY M OLEHKY Pe3yNbTaTa BEIYMCICHUH, OLICHKY 3HAaUE€HUH YUCIIOBBIX BBIPAXKCHUIH.

BEINOMHAT NEHCTBHS CO CTENEHAMH C HATYypaJIbHBIMHU ITOKA3aTEeISIMH.

[TpuMeHsTh NPU3HAKK ACTUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATyPaJIbHBIX YHCEIL.

PemaTh npaxkTHKO-OPHEHTHPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOIICHHEM BEJIMYHH, NPONOPIHMOHAILHOCTHIO BEJIMYMH,
NPOLIEHTAMH; HHTEPIPETHPOBATh PE3yJbTAThl PEILICHHUS 3a/1a4 C YIETOM OrpaHHUYEeHUH, CBA3aHHBIX CO CBOWCTBAMH paccMarpu-
BaeMbIX OOBEKTOB.

Anzebopauueckue eviparcenus

Hcnonp3oBaTh anredpandecKyto TEPMUHOIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpoliecce OCBOSGHHS y4eOHOTro MaTepua-
na.

Haxoauts 3HaueHNst OyKBEHHBIX BBIPa)KCHUH NP 3a/IlaHHBIX 3HAUCHHUSAX NIEPEMEHHBIX.

BeImonHATE MpeoOpa3oBaHys IIEIOTO BHIPAXKEHHS B MHOTOWIEH MPUBEICHAEM MOZOOHBIX CIIAaraeMbIX, PACKPHITHEM CKO-
OOK.

BBINonHATS yMHOXEHUE OJJHOWICHA Ha MHOTOWICH M MHOTOYJICHA HAa MHOTOWIEH, IPUMEHATH (JOPMYIIBI KBaIpaTa CyM-
MBI ¥ KB3/IpaTa pa3HOCTH.

OcylIecTBIATh Pa3IoKeHHEe MHOTOWICHOB HAa MHOXKHTEIH C IOMOIIBIO BBIHECEHHS 32 CKOOKHM OOIIEro MHOXXHUTEJS,
IPYNIMPOBKH ClIaraeMbIX, IPUMEHEHHsT (POPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTh MpeoOpazoBaHMsI MHOTOWICHOB JJISI PEIICHHS pa3- JIMYHbIX 33a7ad U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3
peabHON MPAKTHUKH.

Hcnonp30BaTh CBONCTBA CTENIEHEH C HATYpaJIbHBIMHU ITOKa3aTelIsi- MU IS IPeoOpa3oBaHMs BEIPAKCHHH.

Ypagnuenus u nepasencmea

PemaTe nmHEHHBIE ypaBHEHMS ¢ OJHOW IIEPEMEHHON, MPUMEHSS MPaBUiIa Mepexoa OT UCXOIHOTO YpaBHEHHS K PaBHO-
cuIIbHOMY eMy. [IpoBepsTh, IBISETCS JIM YUCI0 KOPHEM YpaBHEHHUS.

[IpumMeHsaTs TpaduuecKkrue METOAbI NMPU PEIICHHM JIMHEIHBIX ypaBHEHUH U UX CHCTEM.

HO}]6I/IpaTL MPUMEPLI TTAp YUCECII, ABJIAIOMINXCA PEHICHUEM JIMHEHHOTO YpaBHECHUA C IBYMs IICPEMCHHBIMU.

CTpouTh B KOOPJAMHATHOH IUIOCKOCTH rpadMK JIMHEWHOrO ypaBHEHHs C JABYMsI NEPEMEHHBIMH; IMOJb3YSACh rpadukom,
NIPUBOJUTH IIPUMEPBI PELICHUS YPABHEHUS.

PewiaTh cucTeMBbl ABYX JIMHEHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHUCIIe Ipaduiecku.

CocTaBiATh U pelIaTh JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHHMH IO YCIIOBHIO 3aJad, HHTEPIPETHPO-
BaTh B COOTBETCTBHHU C KOHTEKCTOM 3a/1a4M MTOJy4E€HHbIH pe3ybTaT.

Koopounamut u zpagpuxu. @ynkyuu

N300paxaTh Ha KOOPANHATHOM NMPSIMON TOYKH, COOTBETCTBYIOIUE 3aJaHHBIM KOOPIMHATAM, JIy4H, OTPE3K1, HHTEPBAJIbI;
3aIMChIBATH YHUCIIOBBIE MPOMEXYTKN Ha alreOpandecKoM sI3bIKe.

OtMeuaTh B KOOPAMHATHOH INIOCKOCTH TOYKH 110 33AaHHBIM KOOPJHHATAM; CTPOUTH TPadUKH JIMHEHHBIX (DYHKIHH.

OmnceIBaTh ¢ MOMOIIBIO (DYHKIMH U3BECTHBIE 3aBUCHMOCTH MEXKAY BEJIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOMMOCTh; TIPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIMHU 110 3HAYEHHIO €€ apryMeHTa.

[Monumats rpaduyeckuii cocod mpeacTaBieHns U aHau3a UH- GopMaluK; U3BJIEKaTh U MHTEPIPETUPOBATh HHPOpPMa-
LHIO U3 IPpaMKOB PealTbHBIX MPOIECCOB H 3aBUCHMOCTEH.

8 KJIACC

Yucna u évluucnenus

Hcnionp30BaTh HauaNbHBIE PEICTABICHHUS O MHOXECTBE JEHCTBUTEIILHBIX YHUCEN JUIS CPAaBHEHUSI, OKPYTJIICHUSI U BBIYHC-
JICHWIT; N300pakaTh AEHCTBUTEIBHBIC YUCIA TOYKAMH Ha KOOPIMHATHON IPSIMOIA.

[TpumensaTh NOHATHE apU(PMETHUECKOTO KBaAPaTHOTO KOPHS; HaXOJUTh KBaJpaTHbIE KOPHH, UCIIOIB3YS NPH HEOOXOIH-
MOCTH KaJIBKYJISITOP; BBIIOJIHATD NPeoOpa3oBaHus BBIPQKEHHUH, COJlepKaIllnX KBaJpaTHbIE KOPHHU, UCIIONB3Ysl CBOMCTBA KOP-
HEH.

Hcmonb30Bath 3amucy OONBIINUX M MaJIbIX YHUCEN C TIOMOIIBIO IECATUYHBIX Ipo0ei u cteneHei yucna 10.

Anzebpauueckue evipasrceHus

HpI/IMCHHTB TIOHATHEC CTCIICHU C LCJIBIM ITOKA3aTCJICM, BBIIIOJIHATH npe06pa3OBaHH$[ BBIpa)KeHPIﬁ, coacpKamux CTCIECHU C
LEJIBIM [T0KA3aTeleM.

BEINONHATE TOXIECTBEHHBIE MTPe0Opa30BaHusl PAMOHATIBHBIX BRIPAXCHUN HA OCHOBE NMPAaBWJI JSHCTBUI HaJ MHOTOYIIE-
HaMH U anreOpandecKuMu JpoosMu.



PacknaapiBaTh KBaIpaTHBIN TPEXUWICH HA MHOXKHUTEIH.

ITpumensaTh MpeoOpa30BaHus BEIPAKECHHI AT PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTHKH, CMEKHBIX MIPEAMETOB, U3 pe-
aNbHOM NIPAKTUKH.

Ypagnuenus u nepasencmea

PemaTe nuHelHbIE, KBaApaTHBIC YPAaBHEHHS U PallMOHANIBHBIC YPABHEHHMS, CBOSIINECS K HUM, CHCTEMbI IBYX ypaBHEHUH
C IByMSI IEPEMEHHBIMH.

[lepexoauth OT cOBECHOH (HOPMYIMPOBKHU 3a/audl K €€ anreOpanyecKoi MOJIENH C MMOMOIIBIO COCTABICHUS yPaBHEHHMS
WJIN CUCTEMBI YPaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 33/1a4H TTOJTyYeHHBIH pe3yIbTar.

[TpuMeHsTh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHMsI, OLCHKH; PEIlaTh JIMHEIHbIe HEpaBEHCTBA C OJHOH Iepe-
MEHHOHU M UX CUCTEMBI; 1aBaTh rpaMuecKyro WILTIOCTPAIMI0 MHOKECTBA PELLICHNIT HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyuxyuu

ITonnMaTh 1 MCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS M A3BIK (TEPMUHBI, CHMBOJIMYECKIE 0003HAUCHNUS); ONPEACIATh
3HaueHHE (PYHKINH 10 3HAYCHUIO apTyMEHTa; OIPEIENIATh CBOHCTBA

¢yHKIHN 110 €€ TpaduKy.

CtponTh rpaduKy dMeMeHTapHEIX QYHKIHIT Biaa X5, Y = X°, Y =vX, y = |x|; ommceBaTh CBOMCTBA YHCIOBOH (yHK-
uH 1o e€ rpaduKy.

9 KUIACC

Yucna u evluucnenus

CpaBHHBATh U YHOPAJOYNBATH PALMOHAIBHBIC W HPPAIIHOHATBHBIC YHCIA.

BemonHATs apudmMeTHuecKue ISHCTBHUA C PAIIMOHAIBHBIME YHCIAMH, COUYETast YCTHBIC W IINCbMEHHBIC MPUEMBI, BBITIOJI-
HSTb BBIYHCIICHHS C UPPANOHATIBHBIMHU YHCIAMH.

HaxoauTs 3Ha4eHUs CTENCHEH ¢ IETbIMU ITOKA3aTeNIIMHI U KOPHEH; BBIYHCIIATh 3HAUCHHS YHCIOBBIX BBIPAXKECHHUH.

OKpyrysATh AEHCTBUTEIBHBIC YHCIIA, BHIIOIHATD IPUKHIKY PE3yJIbTaTa BEIYUCICHHH, OLIEHKY YHCIIOBBIX BBIPRKCHHH.

Ypasnenua u nepagencmea

Pemary nunHelHble U KBaJpaTHBIC YPAaBHCHUA, YpaBHCHHA, CBOAALIUECA K HUM, HpOCTefII.HHe [[pO6HO-paIII/IOHaJ'H)HI)IC
YpaBHEHUS.

Pemath cuctemsl IBYX JIMHEWHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHMH, B KOTOPBIX OZHO
YPaBHCHUEC HE ABJIACTCA JIMHEHHBIM.

PewaTh TekCcTOBBIC 3a/lau aNreOpaNyecKuM CIOCOOOM C IMOMOILBIO COCTABICHUS YPAaBHEHHs WM CUCTEMBI JBYX ypaB-
HEHUil ¢ IByMs IIEPEMEHHBIMH.

ITpoBoanTh mpocTeiiiue ucciaenoBaHNs YPaBHEHNI W CHCTEM YpaBHEHHH, B TOM YHCIIE C MPHUMEHEHHEM IpaduuecKux
MIPeACTaBICHUH (YCTaHABINBATh, UMEET JIM YPABHEHNE WIIM CHCTEMa YPaBHEHUH PEIICHHMS, €CIIN UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHEIHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA; M300pakaTh pEIICHHWE HEPABEHCTB HA YHCIIOBOHM HPSMOH,
3aIMCHIBATH PELICHHE C TOMOIIBIO CHMBOJIOB.

Pematp cuctemMbl IMHEHHBIX HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOLINE KBAaJApPaTHOE HEPaBEHCTBO; M300pakaThb
peUICHUC CUCTEMbBI HEPABCHCTB Ha YHCIOBOM HpﬂMOﬁ, 3aIMUCBhIBATh PEIICHUC C TIOMOLIBIO CUMBOJIOB.

Wcnonp3oBath HCPABCHCTBA IPU PCUHICHUUN pa3/IMYHbIX 3a7a4.

Dynxyuu

Pacno3naBats (byHKI_[I/II/I N3Yy4YCHHBIX BUIOB. Iloka3pIBaTh CXEMaTHYECKH PacCIioJIOKECHHUE Ha KOOpI[PIHaTHOﬁ IJIOCKOCTH
rpadukoB Gynkimii Buga: y = kx, y =kx + b, yzg ,y=x%y =Vx, y = x| B 3aBucuMOCTH OT 3HAUCHHUIT KOI)DUIHEHTOB;

OTIHMCHIBATH CBOMCTBA (DYHKIIMH.

Crpounth 1 U300pakaTh CXEMaTHUECKH rpadyKn KBaJPAaTUUHBIX (YHKIHH, ONMUCHIBATH CBOMCTBA KBAaJApaTHYHBIX (QyHK-
IUH TI0 UX TpaduKam.

Pacrio3naBaTh KBaJpaTHIHYIO QYHKIUIO 1O (hOpMyIIe, IPUBOANUTH MPUMEPHI KBAJIPATUIHBIX (QYHKIMK U3 PeasIbHOM JKU3-
HH, QU3UKH, TEOMETPHUH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

Pacrnio3zHaBaTh apuMETHUYECKYIO U TEOMETPUUECKYIO IIPOIPECCUH NP Pa3HBIX CIIOCO0ax 3aJaHusl.

BEINONMHATE BBIYUCICHHUS C MCIOJIB30BaHHEM (OPMYNI N-TO WieHa apu(YMETHUECKOW W T'eOMETPHUECKOW MPOTrpEecCHi,
CYMMBI ITEPBBIX N WICHOB.

N306pakaTs WieHBI OC/IE0BATEIFHOCTH TOYKaMH Ha KOOPIUHATHON INIOCKOCTH.

Pemrate 3amaun, CBI3aHHBIE C YHCIOBBIMU IIOCTIEIOBATEIBHOCTAMH, B TOM YHCIIE 3a]]a4dl U3 pealbHON XKHU3HH (C UCIOIb-
30BaHHEM KaJbKYJIATOPA, HU(POBEIX TEXHOJIOTHIN).



7 xmacc (102 1)

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

Ne Tema, pazaen MeToabl u (popMBbI Opranu3anuu 00y4eHusl.
IIporpammHoe cofepskaHue
Kypca XapaKTepUCTHKA JesITeIbHOCTH 00Y4aK0IIero
1 |Yucna wu BbI- [[loHsiTHE paumonansHOro |CucTeMaTU3UPOBaTh U 0oOoramarh 3HaHUS 00 OOBIKHOBEHHBIX U Jie-
GHCTICHMUSA. uncia. ApudMETHIECKHUE NIeH- |CATHYHBIX IPOOSX.
IPanmoHanpHble  |CTBHSL € palMOHaAbHBIMH (CpaBHHMBAaTh M YNOPSAOYUBATH OpOoOH, MpeoOpa3oBbIBasg MpPU HEOO-
qucIa uuciamu. CpaBHEHHE, yIHOps- [XOAUMOCTH JCCSITHYHBIE IPOOH B OOBIKHOBEHHBIE, OOBIKHOBEH-
(25 ) lmounBaHue palMOHAIBLHBIX |[HBIE B JECSITUYHBIC, B YACTHOCTH B OECKOHEYHYIO JCCSITHYHYIO
[dHCEeIT. TpOOk.
CTeneHb C HATypaJIbHBIM IT0- [[IpUMEHSTH pa3HOOOpa3HbBIE CIIOCOOBI M MPUEMBI BEIUMCIICHUS 3HaUe-
Ka3aTeJIeM. HUIl TpOOHBIX BBIPAXCHHH, COAEP)KAIIUX OOBIKHOBEHHBIE M JECSI-
IPerieHne OCHOBHBIX 3a7adY (TMYHBIE APOOH: 3aMEHSTH IPU HEOOXOAUMOCTH HECSITHUUYHYIO
Ha IpoOH, MPOLIEHTHI U3 pe- |ApoOb OOBIKHOBEHHOU M OOBIKHOBECHHYIO NECSITHYHOW, MPHUBO-
QIIBHOM MPaKTHUKH. MUTH BBIpa’keHUE K (popme, Hambosnee yIOOHOH A BBIYHUCIIC-
[Ipu3HaKyu AEIUMOCTH, pa3- [HHUH, TPeoOpa3OBLIBATh APOOHBIE BBHIPAXKEHUS HA YMHOXEHHUE U
ITO’)KeHHWsI Ha  MHOMHUTEIIHN [TeJICHHE NECATUIHBIX APOOeH K NeHCTBUSM C IEJIBIMH YHCIIaMH.
HaTypaJIbHBIX YHCEIl. [IpuBOAUTE YUCIIOBBIE U OYKBEHHBIE NPUMEPHI CTEIICHU C HATypallb-
IPeansHBIC 3aBHCHUMOCTH. [HBIM IIOKa3aTejieM, OOBSICHsISI 3HAYCHHUSI OCHOBAHUS CTEIICHU U
lMpsimass w oOpaTHast TPO- [MOKa3aTess CTENEHHW, HAXOIUTh 3HaYeHUs crerneHeil Buma a" (a
MOPIIMOHAITBHOCTH — mr060€ paruoHaIbHOE YUCIIO, N — HATypaJIbHOE YHCIIO).
[loHMMaTh CMBICT 3aMHUCH OONBIINX YHCEN C IMOMOIIBIO Jecs-
TUYHBIX ApoOei u creneHeit uyncna 10, IpUMEHITh UX B peajb-
HBIX CUTYyallHsIX.
[IpuMeHsITh NMPHU3HAKHU NSIIMMOCTH, PAa3JI0KSHHsI HAa MHOXH-
TEeJIN HaTypaJIbHBIX YHCEII.
PemraTh 3a1a4y Ha 9acTH, IPOLIEHTHI, IPOIIOPLINY, HA HaXOXKJe-
HHe 1poOu (IIPOIeHTa) OT BEJIMYHUHBI U BEJIMYUHBI 110 e€ npodu
(mpoueHTy), Apodu (IIPOIIeHTa), KOTOPBII COCTABIISICT OJIHA BEJIU-
umMHa OT apyroi. IlpuBoauTh, pa3bupaTh, OLIEHUBATH PAZIUIHBIC
[PEIIeHNsI, 3aIIUCH PEIICHHUIT TeKCTOBBIX 3a7ad.
IPacrio3HaBaTh M OOBSCHATH, OMUPAsICh HA OIPEACICHUS, MPSIMO
MPONOPLUHOHAIBHBIE U OOPaTHO MPOIOPIIMOHAIBHBIC 3aBUCUMO-
CTH MEXXIy BEJIMYWHAMH; NPHUBOIUTH IPUMEPHI 3THUX 3aBHCHUMO-
CTeil U3 peaJbHOro MUpPa, U3 APYTUX yYSOHBIX IIPESIMETOB.
PemraTh MpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4X Ha JPOOH, TPOIICH-
[TBI, IPSIMYIO M OOpaTHYIO IPONOPIIHOHAIHFHOCTH, IPOHOPIINHI
2 |Anrebpandeckue |[ByKBEHHBIC BBIpaKeHUs. ([OBIaZeTh alreOpamdyeckol TEPMHHOJIOTHEH ¢ CHMBOJIMKOM,
BEIPAKCHUS ITepemenHsle. JlomyCTHMBIE [[IPUMEHSTH €€ B IIPOIIECCE OCBOCHMS yIeOHOT0 MaTeprana.
(27 q) BHAYCHUSA nepeMeHHbBIX. [HaxoauTe 3HadeHHs1 OyKBEHHBIX BBIPAXKEHHU IPH 3aJaHHBIX
Dopmynsl. IIpeobGpazoBanue [BHaYeHUsIX OyKB; BBHIMOJIHSATH BEIYHUCIICHUS IO (DOpPMYyJIam.
OYKBEHHBIX BBIp@)KCHHUH, |BBINOIHSITH MpeoOpa3oBaHUs LIEJIOT0 BBIPAYKEHHUSI B MHOTOUWICH
[PACKpBITHE CKOOOK M NHpHBE- [MPUBEICHUEM IOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
ITeHne MoTOOHBIX cilaraeMbIX. |BBIMOJHSATE YMHOXKEHHE OJHOUWIEHA HAa MHOTOYICH M MHOTO-
CBoiicTBa CTemeHHM C HATy- [WIEHA HAa MHOTOWICH, IPUMEHSITH (P OPMYIIBI KBaJpaTa CyMMBI U
[PATBHBIM TOKa3aTEJeM. KBaZpaTa Pa3HOCTH.
IMHOTOYJICHBI. Crnoxenne, [OCyIIECTBISITE Pa3IOKEeHHE MHOTOYJIEHOB Ha MHOXKHTENH ITyTEM
BEIYUTAaHUE, YMHOKEHHE MHO- [BBIHECEHHS 3a CKOOKH OOIero MHOXHUTENsI, TpUMEeHeHus (op-
rousieHoB. DOpMyIBl COKpa- [MyJIbl Pa3HOCTH KBaJapaToOB, (GOPMYJ COKPAIIEHHOTO yMHOME-
MIEHHOTO YMHOXeHHs. Pa3- [Hus.
lto>)keHMe MHOTOWIeHOB Ha [[[pUMeHsITh NnpeoOpa3zoBaHME MHOTOUWICHOB JUISl PELICHHS pa3-
IMHOYKHTEJTH UIMYHBIX 3a71ad U3 MaTeMaTHUKH, CMEXHBIX NHPEJIMETOB, U3 pe-
QIbHON TIPaKTHUKH.
3HAKOMHUTBECSI C MCTOPHUEH Pa3BHTHSI MaTeMaTHUKHU
3 |YpaBHenus wu |YpaBHeHHWe, TpaBmyia npe- |Pemate JUHEHHOE ypaBHEHHE C OJHOW IEPEMEHHOM, MPUMEHS
HEepaBEeHCTBA oOpa3zoBaHUs ypaBHEHMsI, [[IpaBWja IEpexo/ia OT HCXOJHOI0 YPaBHEHHUs K PaBHOCHIBHOMY
(20 ) I[PAaBHOCHJIIBHOCTH ypaBHe- [eMmy Oosiee TIpocToro Buaa. [IpoBepsiTh, IBISIETCS M KOHKPETHOE
HUH. YHCIIO KOPHEM YpaBHEHMSI.
UInneiinoe ypaBHeHue ¢ oj- [([logOupaTh mpuUMepsl Nap YHCE, SIBISIONIUXCS PElIeHUEeM JIH-
HOW TNEepeMeHHOW, pelleHne [HEeHHOro ypaBHEHHs C ABYMs NepeMeHHbIMU. CTpOUTH B KOOP-
ITMHEHHBIX ypaBHEeHMIl. Pemre- [mMHATHOW INIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C IBYyMsI
HHE 3a7ad C IOMOINBIO ypaB- [[IEPEMEHHBIMH; IIOJB3YsICh TIpadUKOM, MPHUBOIUTH IPHUMEPHI
HEHUH. [peIIeHNs] ypaBHEHUSI.
UVIuneitnoe ypaBHeHue ¢ ABY- [HaxoauTh pelieHHe CcHUCTeMbl JIBYX JIMHEHHBIX YpaBHEHUHM C
MsI IEPEMEHHBIMU U €ro rpa- [[IByMsi NIEPEMEHHBIMHU.
puk.Cucrema nByx nuHeiHbIX |COCTaBISITh M pelIaTh ypaBHEHHE WM CHCTEMY ypaBHEHHH I1O
ypaBHEHHUNH ¢ JByMsl Ilepe- [yCJIIOBHIO 3aJaydM, MHTEPIPETHUPOBATH B COOTBETCTBUU C KOH-
MCHHBIMH. PelIieHue CcHCTeM [TeKCTOM 3aJa4H HOJ'[y'-leHHblﬁ pe3yibTaTt
ypaBHEHUH cmOCOOOM TIOJ-
CTAaHOBKH M CIIOCOOOM CJIO-
PKeHHSI
4 |Koopmunatel u |KoopamHara TOUkH Ha nps- [M3o00paxaTh Ha KOOPAMHATHOM OPSMOM TOYKH, COOTBETCTBYIO-

rpa¢uxnu. DyHK-

tuu (24 q)

MoOM. UHCIIOBBIE MPOMEXYT-
ku. Paccrosinue Mexay IBy-

M€ 3aJaHHbIM KOOpJAMHATaM, JIydd, OTPE3KH, MHTEPBaJbl; 3a-

MMHCHhIBATH NX Ha anre6panqec1<0M SA3BIKC




MsI TOYKaMH KOOPJIHHATHOM
IpsIMO.

[IpsimoyroabHas cucreMa
KOOpAWHAT Ha INIOCKOCTH.
I[Mpumeps! rpaduKoOB, 3aaaH-
HbIX (dopmynamu. UYUreHuUE
rpaMKOB pealbHBIX 3aBH-
CUMOCTEH.

[Monsitne ¢ynkmuu. [padux
(yukun. CoiicTBa GyHKIHIA.
UInneitnas ¢ynkums. [Toctpoe-
Hue rpaduka JTUHEWHOU (QyHK-
1132078 T'padux pyHKIIH
y = Ix|

OT™e4arh B KOOPJMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOP-
MMHATaM; CTPOUTH rpaUKU HECIOXKHBIX 3aBUCUMOCTEH, 3aaH-
HbIX (OPMYJIaMH, B TOM YHCJIE C TOMOIIBI0 HUPPOBBIX J1abopa-
TOpUt.

[TpuMeHsATh, M3ydaTh HPEUMYILECTBA, MHTEPIPETUPOBATH Tpaduue-
CKHil CIIOCOO IMPEACTABICHUS U aHAIM3a Pa3HOOOpPA3HOW >KM3HEH-
HOH MH(pOpPMaIIHH.

OcBauBaTh MNOHATHE (GYHKIMH, OBJAACBaTh (DYHKIIMOHAIBHOM
TEpMUHOJIOTUCH.

PacriosHaBaTh JuHelHy0 QyHkuuio Y = kX + b, onuceiBate eé
CBOMCTBA B 3aBUCHMOCTH OT 3HaueHu Koddpumentos K u b.
CtpouTth rpadpukn JTHHEHHON PyHKINN, QYHKIIUA

y =1x.

Mcronb30oBaTh HUQPPOBBIC PECYpChl JUIsl MMOCTPOCHUSI Tpad)KOB
byHkMit ¥ u3ydeHHsT UX CBOWCTB. [IpHBOAWUTHE HpPHUMEPHI
UIMHEWHBIX 3aBUCHUMOCTEH B pealbHBIX MpOIEeccax U SIBJICHH-
SIX

[loBTOpeHne u
0600menne(6 1)

TToBTOpEeHHE OCHOBHBIX HOHSI-
TUii 1 METOIOB Kypca 7 Kjac-
ca, 00001IeHE 3HAHUI

Br16upaTh, MPUMEHATh OLIEHUBATh CIOCOOBI CPaBHEHMS YHCEN, BbI-
UHCIICHUM, TpeoOpa3oBaHU BBIPAKCHUN, pEIICHNs] YPaBHEHUM.
(OcCyIIeCcTBIIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEHCTBUI M camMOIpo-
BEpPKYy pe3yJibTaTa BBIYHUCICHUH, MpeoOpa3oBaHUN, ITOCTPOSHUH
Pemiats 3a7aun U3 peajabHOM JKU3HU, IPUMEHSITH MaTeMaTUYECKUE
BHAHUS U1l pellieHus 3a1a4 U3 APYTUX IPeIMETOB.

Permathe TeKCTOBBIE 3a7jaud, CPABHHUBATH, BHIOMPATh CIIOCOOBI pelle-
HMsI 3312491

8 xmacc (102 )

1 [Uucna wu Bw- |[KBagpaTHbIi  KOpeHb  n3 |DopMynupoBaTh OIpelelieHHe KBaJgpaTHOTO KOPHS W3 4YHCIA,
UMCIICHMYSL. qucia. [Tousitue 06 mppanu- [apuMETHIECKOTO KBaAPAaTHOI'O KOPHSI.
[KBampaTHbIe oHanbHOM umncine. Jlecsitud- [[IpuMeHSTH Onepanuio H3BICUYECHHS KBAAPATHOTO KOPHSIN3 YHCIA,
KOpHU HbIC TIPUOJMOKEHUsI HUPPAIH- [MCIOIB3Ys IPH HEOOXOINMOCTH KaIbKyJIATOP.
(15 u) oHaNTbHBIX uunceln. JleWcTBu- |(OneHUBATH KBaApaTHBIE KOPHU MEJIBIMH YHUCJIAMH U JICCATHY-
reapHBIC uHucia. CpaBHCHHE [HBIMHU JIPOOSIMH.
NeliCTBUTEIIBHBIX yuces. (CpaBHUBATh U yHOPSJAOUYMBAThH PAllMOHAJIBHBIC U UPpAllMOHAJIbHbIC
ApudMeTHUeCcKHil KBaJpaT- [dHCia, 3alIMCaHHBIC C TOMOIIBIO KBaJIPAaTHBIX KOPHEH.
HBIMKOPEHB. VccenoBarh ypaBHEHHE X° = @, HAXOIAWTH TOYHBIE M HPUGIIH-
VpaBuenue Buma X° = a. pkEHHBbIC KOpHHU TpH a > 0.
CpoiicTBa apudmerndeckux [MccienoBaTh CBOWMCTBa KBaApaTHBIX KOPHEH, MPOBOIS YHCIOBBIC
KBaJApaTHBIX KOpHEH. IIpeo6- PKCIepUMEHTHl C MCHOIb30BaHHEM KalbKyJsITOpa (KOMIIBIOTE-
[pPa30BaHME YHCIOBBIX BBIpa- [pa).
PKeHUM, coaep kamnmx KBazd- |Jloka3plBaTh CBOHCTBAa apU(PMETHUCCKUX KBaJPATHBIX KOpPHEH;
[PAaTHBIC KOPHU [MPUMEHSITH UX JUJIsI TpeoOpa3oBaHUs BEIPAYKCHHH.
BrinonHATE TpeoOpa3oBaHus BEIPAKCHUH, COACPKAIUX KBaJIpaT-
Hble KOpHU. BBIpakaTh NepeMeHHbIE U3 T€OMETPUUIESCKUX U (U-
BudyecKkux GhopMyII.
BeanciaTe 3HAYSHUS BBIPAKEHHI, COAEPKAIMHUX KBaJIpaTHBIC
KOPHH, UCTIOIB3YsI TPH HEOOXOAMMOCTH KaIbKyJISITOP.
lcrionp30BaTh B XOJ€ PEIICHHUs 3aaad >JIEMEHTapHBIC IIPEJI-
CTaBICHHs, CBSI3aHHBIC C NMPUOIMKEHHBIMHA 3HAUYCHUSIMH Be-
UIMYUH.
3HAKOMUTBCSL C UCTOPUEH pa3BUTUSL MaTEMaTUKU
2 |Yucnma wu Be- [CTeneHb C LEJBIM MHoKa3zaTe- |[POpMyJIHMpOBATH ONpEIESICHHE CTEIICHH C I[eJIbIM [OKa3aTeIIeM.
uucienus. Cre- [ieM. [IpencraBisiTh 3amuch OOJIBIIMX W MaJIBIX YHCE] B CTAaHIAPTHOM
meHs ¢ nenslM |(CTaHgapTHAS 3amich uncia. [Buae. CpaBHMBATh YHWCIA U BEJIWYHUHBI, 3aIIUCAHHBIE C HCITOIb-
[MOKa3areneM IPasMepsl OOBEKTOB OKpYy- [3oBaHueM cteneHu 10.
(7 1) bkaromiero mupa (ot simemeH- [Mcmoiab30BaTh 3alMCh YHCENI B CTAHAAPTHOM BHJE JJIS BBIpaXKe-
TapHBIX YACTUI] 1O KOCMHYE- [HHUS pa3MEepOB OOBEKTOB, JUIMTEIHLHOCTH IIPOIIECCOB B OKpYy»Ka-
CKHMX OOBEKTOB), [UIMTEIb- [IOIIEM MUpE.
HOCTH IIPOLIECCOB B OKpy>ka- ([QopMynupoBarh, 3amuChIBaThb B CHMBOJHMYECKOl (opme U HILTIO-
FOILLIEM MHUpE. CcTpUpOBaTh HNpUMEpPaMU CBOIHCTBA CTENEHU C LIEJIBIM IIOKa3aTe-
CBOMCTBa CTENEHU C LEJbIM [JI€M.
Tmoka3aTeIieM [IprMeHSITH CBOMCTBA CTEIEHH JUIS NpeoOpa3oBaHMUS
BBEIPKEHHUN, COIEPIKAIINX CTENEeHH C IMEIbIM ITOKa3aTelleM.
BEIMOMHATE AEHCTBUSI ¢ YMCIAMH, 3alIUCAHHBIMH B CTaHIAPTHOM
Buae (YMHOXXEHHE, NEJICHHE, BO3BEJICHHE B CTETICHB)
3 |Anrebpandeckre [KBaapaTHblii TpéxuneH. Pa3- |Pacro3HaBaTh KBaJpaTHBIM TPEXUWIEH, YyCTaHABIMBAThBO3MOXK-
BHIPAYKEHUS. lmo>xeHue KBaJIpaTHOTO |HOCTH €r0 Pa3JI0XKEHUsI Ha MHO>KUTEJIH.
KBanpaTHbIit [Tp€X4YIEeHaHa MHOYKUTEIU PacknanpiBaTh Ha MHOXHUTEIM KBAJIPATHBIA TPEXUIIEH C HEOTPHU-
rpéxwieH (5 1) [IaTeJILHBIM TUCKPUMHUHAHTOM
4 |Anrebpamueckne |[AnreOpamdeckass ApoOb. Jlo- [3ammceiBaTh anredbpandeckne BBIpakeHHs. HaxoauTs oOmacTh
BEIPAYKESHUSI. IMyCTHUMBIE 3HAYCHUsI IIepe- |ONpefesIeHrs] PalMOHAIBLHOTO BBIPAKEHUS. BBINOIHATL dnCIIO-
IAnrebpandeckas [MEHHBIX, BXOJSIIMUX B anreO- [BhI€ IMOJCTAHOBKU M BBIUMCIATH 3HAYEHHE NPOOH, B TOM YHCIE C
Ipo0b [pandyeckue BbIpaxeHUs . Oc- [MOMOIIBIO KaldbKyasaTOpa. POopMyIHpOBaTh OCHOBHOE CBOWMCTBO
(15 u) HOBHOE CBOMCTBO ajireOpande- |aIreOpandecKkoii IpoOU U MPUMEHSITH €ro s IpeoOpa3oBaHUs

ICKOM

apoou. CoxkpalieHue

npoGeii. BpIMONHATE OeWcTBUsI ¢ anreOpandyecKuMH JIPOOSIMH.




npo6eii. CrnokeHue, BBIYHUTA-
HHE, YMHOXXEHUE M JeJICHUE
anrebpandecKux npobeii.
[IpeoOpa3zoBaHue BBIpAKECHUH,
coeprkalux anrebpandyeckue
npobu

[IpyrMeHsITH TIpeoOpa3oBaHUST BBIPAXKCHHIT I pEIICHUs 3a1ad.
Bripaxkate niepemenHbie U3 ¢Gopmyn ((HU3NYECKUX, TreoMeTpruye-
CKHUX, OMHUCBIBAIOIINX OBITOBBIC CUTYALINHN)

5 |YpaBuenus IKBanpatHoe ypaBHenune. He- [PacnosnHaBaTh KBaJapaTHBIE ypaBHEHHS. 3allUChIBaTh (POpMyITy
1 HEpaBeHCTBA. [[IOJTHOE KBaJpaTHOE YypaBHE- [KOPHEHW KBaJgpaTHOTO YPAaBHEHUS; pelIaTh KBaJpaTHBIC ypaBHEHMUS
IKBagpaTHbIC Hue. dopMmyJia KOpHEN KBaj- MoJiHble M HenosHble. [IpoBoauTH mHpoCTeIne HCCIENOBAHUS
[YpPaBHEHUS [paTHOTO ypaBHeHHs. Teopema [KBaJpaTHBIXypaBHEHUH. PemaTs ypaBHEHHs, CBOASIINECS K KBAaI-
(15 u) Buera. [PATHBIM, C MOMOIIBIO MpeoOpa3oBaHUIl M 3aMEHOW HepeMeH-

IPemmenune ypaBHeHUI, cBoas- [HOU. HaOmrogaTh M aHATM3UPOBATH CBSI3b MEXKIY KOPHSIMH HKO3(-
muxcss K KBagpaTHbIM. I[Ipo- |bummentamu kBagpaTHOro ypaBHeHHs. DOpMyIHpPOBATH TEOpe-
cTeiiue npob6uo- My Buera, a Taxke oOpaTHyI0 TeopeMy, IPUMEHSITH STH Teope-
[pallOHAJILHBIC YPABHEHHSI. MBI [T pelIeHus 3anad. PemaTs TeKCTOBBIE 3aauu anreOpande-
IPerreHrie TEKCTOBBIX 3allad C |CKUM CIIOCOOOM: MEPEXOIHUTH OT CIIOBECHOW (OPMYyIHPOBKHU
TTOMOIIIBFO KBaJIPaTHBIX [yCJIIOBHS 3aJa4Ud K aJireOpandecKOi MOJEIH ITyTEM COCTaBIICHUS
ypaBHEHHUH YpaBHEHHs; pellaTh COCTABIEHHOE ypaBHEHHE; MHTEPIPETUPO-
BaTh Pe3yNbTaT. 3HAKOMHUTHCS C UCTOpPHEH pa3BUTHUS alreOphl.
6 |VpaBHeHus UVluneiiHoe  ypaBHeHue ¢ [(Pacno3HaBaTh JIMHEHHBIE yPABHEHMS C ABYMsI IEPEMEHHBIMMU.
1 HEpaBeHCTBA. |IBYyMsI IIEpEMEHHBIMH, ero ([CTpOoWuTh rpadUKH JIUHEHHBIX ypaBHEHUH, B TOM YHCIIE
CucreMbl ypaB- [rpadUK, MPUMEPHl PEIISHUs [UCTONb3Ys HU(POBEIE PECYPCHI.
HEHMH [ypaBHEHUH BIIEIBIX YHCIIaX. (Pa3ianyaTh mapajulebHBIC W IEpPeCceKaroIHecs: IMpsIMBIC MO HX
(13 u) [Pemmennie cucteM ABYX JIH- [ypaBHEHHSIM.
HEWHBIX ypaBHEHUM Cc AByMs |PemaTh cUCTEMBI IBYX JMHEWHBIX YpaBHEHUU C JIByMsl Mepe-
TepEeMEHHBIMH. IIpuMmeps! [MEHHBIMHU MOACTAHOBKOMN U CIOXKEHUEM.
[pemeHust cucTteM HeiauHel- ([PemaThs mpocteilye CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUN
HBIX ypaBHEHHU C ABYMs Ie- [HE SIBISCTCS JTUHEHHBIM.
peMeHHBIMH.  ['padmueckast [[IpuBoauTh rpadMuecKyl0 HHTEPIPETALUIO PEHICHHs ypaBHEHUS C
HMHTEepIIpeTalusl ypaBHEHUs C |[IByMsI IEPEMEHHBIMH M CHUCTEM YPAaBHCHHUW C ABYMs IepEeMEH-
MByMsT TI€pEeMEHHBIMH W CH- [HBIMH.
CTeM ypaBHEHUH C IByMs me- [Pemath TEKCTOBBIE 3aJa4M alreOpandecKuM Criocooom
[peMeHHbIMH. Pemenue Tek-
CTOBBIX 3aJa4 C IIOMOIIBIO
CHCTEM ypaBHEHUM

7 |YpaBHeHUS ducioBele HepaBeHcTBa U |[DopMyIUpoBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB, WILIIOCTPUPO-
1 HepaBeHCTBA. |[MX CBoiicTBa. HepaBeHCTBO C [BaTh WX Ha KOOPAMHATHOM IPSIMOM, TOKAa3bIBAThH alreOpandecKu.
IHepasencrtBa onHON mnepeMmeHHOM. JIunel- [[IpuMeHSTH CBOMCTBA HEPABEHCTB B XOJC PEILICHUS 3a/1a4.

(12 u) HBIE HepaBeHCTBa C OXHOI [PemraTe JUHEHHBIC HEPABEHCTBA C OJHON IEpeMeHHON, n300pa-
MEepeMEHHON M MX pEeLICHHUE. PKAaTh PElICHHUE HEPaBEHCTBA HAa YHUCIIOBOIl MPsAMOIL.
CucTteMbl JIHHEHHBIX Hepa- |PemaTh CHCTEMBI JIMHEHHBIX HEPABEHCTB, H300pakaTh pEIIeHUE
BEHCTB C OJHOM IIEPEMEHHOM [CUCTEMBI HEPABEHCTB HA UMCJIOBOI IPsIMON
1 X pemeHue. Mzo0paxxeHue
[pelIeHusT JMHEeHMHOro Hepa-
BEHCTBa M UX CUCTEM Ha 4uC-
lioBOH mpsMoOit

8 |®ynkuum. IMousitne pynknuu. O6macts |[Mcnonb30BaTh GyHKIHOHAIBHYIO TEPMUHOJIOTHIO M CHMBOJIHKY.
(OCHOBHBIE onpesesIeHUusT U MHOXXECTBO |BBIYMCIATH 3HadeHus (QYHKOME, 3agaHHBIX Gopmynamu (TIpu
[TOHSTHS BHayeHnil ¢QyHKOUH. Coco- [HEOOXOIMMOCTH HWCIIOIB30BaTh KABKYJISITOP); COCTaBISTH Tad-
(5 9) Obl 3amaHust QyHKUMA. ['pa- \munel 3HaueHWd QyHKIUH. CTPOUTH IO TOYKaM I'paduKu QYHKIIUN.

bux ¢yskouu. CeoiictBa |OnuchBaTh CBOWMCTBa (YHKIHM Ha OCHOBE €€ TrpaduyecKkoro
GyHKIOIMM, NX oTOOpakeHHe [npeacTaBieHus. Vcrmonp30BaTh GyHKIHOHAIBHYIO TEPMHUHOIOTHIO
Ha TpaduKe. 1 cuMBoNMKY. McciienoBath mnpuMepbl TpadHUKOB, OTPasKarolIUX
peajlbHBIE MPOLECCHl U siBJIeHUs. [IpuBOaAUTH IIpUMEpPHI MpoLec-
COB U SIBJICHUIl C 3aJlaHHBIMH CBOMCTBaMU.
crnonb30BaTh KOMIBIOTEPHBIE MPOrpaMMbl Uil IOCTPOEHUsS I'pa-
¢uKoB GYHKIIMH U N3YUYCHUSI UX CBOWMCTB

9 |Oysknuu. Yme- [UteHme MW mocTpoeHWe Tpa- |[HaxomuTs ¢ moMmomipio rpaduka GyHKINHA 3HAYCHUE O/1-

moBeie pyHKIMH |HUKOB (yHKIHA. [IpuMmepsl [HOW M3 pacCMaTpUBAaEMBIX BEIWYUH 110 3HAUYCHHUIO JIPYTOM.
(9 u) rpadpukoB ¢yHKIUM, oOTpa- |B HECIOXKHBIX ClydasiX BbIpaxarh GOPMYJIO 3aBHCHMOCTH

PKArOIUX peaJIbHbIC IPOLIEC- MEXKAY BEINUYUHAMMU.
IChI. CDyHKL[l/Il/I, omnuchIiBaro- |ONMUCHIBATH XapakKTep H3MCHCHUA 0)1H01>’I BCJIMYHWHBI B 3aBU-
e MpsAMYI0O U OOpaTHYIO [CUMOCTH OT M3MEHEHHUs JPYroii.
MIPOTIOpIMOHAILHEIC 3aBH- |Pacro3HaBaTh BHUIBI M3ydaeMbIX (pyHKmuid. [Toka3eiBath cxema-
CUMOCTH, UX Tpaduku. ['m- [THYECKH IOJIOKEHHEe Ha KOOPIWHATHOM IIJIOCKOCTH TpadUKOB
mepoOoa. byHKIUMI BHpa: y = X2, y = X3, y= VX, Yy =|x|.
Mpadpux <byHKH12/II/I y :3 X2, Vcronp30BaTh  QYHKIMOHATBHO-TpaQUUECKHEe  TPEACTABIICHUS JUTS
DPyHKIMH Y = X5, Y = X7, [PELIEHUS U UCCIIEI0OBAHUS] yPABHEHUH UCUCTEM YPaBHEHUH.
Y = VX, y = |x|; rpaduueckoe [IpuMeHsTs LHU(PPOBBIE pecypchl Ui IMOCTPOSHHUs TrpadUKOB
[pellIeHre YpaBHEHUH M CUCTeM |(pYHKLIHMA
ypaBHEHUH

10 [[ToBropenne u [[loBTOpeHHWEe OCHOBHBIX IOHsS- |BBIOMpaTh, MPUMEHSATH, OIEHNBATH CIHOCOOBI CPaBHEHHS UNCEII, BBI-

0606mIeHre (6 )

TUii 1 MeTOJIOB KypcoB 7 u 8

KJIaCCOB,00001IIeHNEe 3HAHUNI

MHCIICHHH, TIpeoOpa30BaHUil BEIPAKCHUM, pEIIICHHST YpaBHCHUH.
OCyIIeCTBIISATE CAMOKOHTPOJB BBIITOIHACMBIX JICHCTBHI M caMOIIpO-

BEPKY pe3yJbTaTa BbIUMCICHUH, NpeoOpa3oBaHUN, MOCTPOSHUM.




IPemaTp 3amauM M3 peajbHON JKU3HU, NPUMEHATH MaTeMaTHYECKHE
3HAHMUSI JJI PELISHMs 3a1a4 U3 APYTUX IPEIMETOB.
PemraTe TEKCTOBBIE 3aJauM, CPaBHUBATH, BHIOMPATH CIIOCOOBI pe-

IICHW 3aJa49u

9 kiacc (102 u)

1 [Uucna wu BH- |PanuoHanbHBIE 4YHCa, Hp- |Pa3BHBaTh IPEACTABICHHMSI O YHCIAX: OT MHOXXECTBA HATYpaIb-
urciaeHusd. Jleif- |paloHaNbHBIE 4YHCIA, KO- [HBIX YHCENT JO MHOXECTBA JeHCTBUTEIBHBIX YHCEI.
CTBUTENbHbBIE HeYHBbIE M OecKOHe4yHbIe Ae- |[O3HAKOMHUTHBCA C BO3MOXXHOCTBIO TIPEJICTAaBISHUS JEHCTBHU-
qrcIa csiTHYHBIE ApoOu.  MHOXe- [TelIbHOro 4yncia Kak OECKOHEYHOM NecATHYHOIl Apodu, mpume-
(9 4) CTBO JEHCTBUTENBHBIX  YHU- [HITh ACCATUYHBIE MPHUOIIKEHHUs PAIMOHAIBHBIX M HPpPAIHO-
cesl; AeliCTBUTEJIBHBIC 4UHC/a |[HAJIBHBIX UHCEI.
Kak OeckoHe4HbIe JecsaTHY- [M300paxkarh NeHCTBUTENBHBIE YHCIIAa TOYKAMH KOOPJIMHATHOM
HBIC ApoOu. B3amMHO OIHO- [IPSIMOIA.
BHAUYHOE COOTBETCTBUE MEXK- [3allUCHIBATh, CPAaBHUBATh M YIOPAIOYMBATH JACHCTBUTEIIBHBIC YHC-
Ty MHOXXECTBO NEHCTBUTEINb- [1a.
HBIX YHCEI W MHOXXECTBOM [BBIMONHATH, codeTasi YCTHBbIE M MHUCbMEHHBIE NPHUEMBI, apud-
[TOYEeK KOOPJIMHATHOW Mpsi- [METHYECKHE NIEeHCTBUS C PalMOHAIBHBIMH YHCIAMH; HAaXOJIUTh
Moii. CpaBHeHHE JCHCTBU- [3HAYCHHUsI CTEICHEH C LEeJBIMH MOKa3aTeIsIMH U KOpPHEH; BBI-
[TeIbHBIX YHCeN, apu(@METH- [HHUCIATH 3HAYCHUsS YHCIIOBBIX BBIPA’KCHHH.
deckue aeiictBuil ¢ geiictBu- |[loayduTs npeacTaBiIeHUE O 3HAYMMOCTH ACHCTBUTEIBHBIX YHCEII
meabHbIMU  yuciaamMu. [lpu- B mpakTHUecKoOil AeATEIbHOCTU YEJIOBEKA.
OmmKEHHOE 3HAYCHHE BeNH- |AHAIM3UPOBATH M JEiaTh BBIBOABI O TOYHOCTH NMPHONIM>KEHUS Aeii-
MHUHBI, TOYHOCTh MPHUOIIKE- [CTBUTEIBHOTO YHMCia MPH PEIIeHNH 3a4a4.
Hus1.  OxpyriaeHue  yucen. |(OKpYIJsiTh ACHCTBUTENbHBIE YHCIA, BBIMOJIHITH NPUKUAKY pe-
I[Ipuknaka W OLIEHKA pPEe3ylib- (3yJIbTaTa BBIYHCICHUH, OIEHKY 3HAUYEHMH YHCIOBBIX BBIpa)ke-
[TaTOB BBIYMCIECHUN HUN. 3HAKOMUTHCSI C UCTOPUEH Pa3BUTHSI MaTEMaTHUKHA
2 |VYpaBuenuss u [luneitHoe ypaBHenue. Pe- |OcBanmBarh, 3alOMHMHATH W TNPHUMEHSTH TpadUyecKie METOIBI IpH
HCpaBEHCTBA. IIICHUE YPaBHEHHUM, CBOJIsI- [PCLICHUM ypaBHEHUI, HEPABEHCTB U UX CUCTEM.
'YpaBHeHUs muxcst kK JuHeHHbIM. KBan- [PacnosnaBathk mesble U ApOOHBIC ypaBHEHUS.
c oxHOI paTHOe ypaBHeHue. Pemenue [PemaTe JMHEHHbIe M KBaJpaTHbIC YpPaBHEHUS, YPaBHEHUs, CBOISI-
mepeMeHHoit [YPaBHEHHH, CBOMSIIIMUXCSI K [IUeCs K HHUM, IpocTelmnme ApoOHO-paloHaIbHbBIE ypaBHE-
(14 ) KBagpaTHBIM. BuxkBangpar- |[HuUs.
HbIe ypaBHeHUs. lIpumepsr [[IpenmaraTe BO3MOXKHBIE CIOCOOBI PEIIEHUs] TEKCTOBBIX 3aad,
[pEIIeHusT ypaBHEHUI TpeThb- [00CYXAaTh MX M pEelIaTh TEKCTOBBIC 3aJadM Pa3HBIMH CIIOocoOa-
el u 4erBEpTOoil cTeneHeill |Mu.
[PA37I0KEHUEM Ha MHOXHUTE- [3HAKOMHUTBHCS C UCTOPUEH pa3BUTUS MaTEMaTUKU
itn. Pemenue apoOHO panuo-
HaJbHBIX ypaBHeHUH. Pemre-
HHE TEKCTOBBIX 3aJad anreo-
AMYECKUM METOJ0M
3 |VpaBuenuss u JlunHeiHoe ypaBHeHue ¢ ABYy- |OcBauBaTh W NPUMEHSTh NPUEMBI PEIICHUS CHUCTEMBI ABYX JIH-
HCpaBEHCTBA. M IIEPEeMEHHBIMH U  €ro [HEeHHBIX ypPaBHEHHUM C IBYMsI INEPEMEHHBIMH U CUCTEMBI JBYX
Cucrembl ypaB- [rpaduk. Cucrtema ABYX JIH- |[ypaBHEHHI, B KOTOPBIX OJHO ypaBHEHHE HE SIBIISICTCS JIMHEH-
HEeHUH HEMHBIX ypaBHEHUH C JIBYMs [HBIM.
(14 ) nmepeMeHHbIMHU U e€ peureHue. |Mcnonb3oBarth ¢byHKuMOHaNBHO-TpauUeckn  mpeacTaBie-
Pemenne cucTteM NBYX ypaB- [HHS IJIS PEIISHHs U MCCIEeIOBaHUs YPABHEHUN U CHCTEM.
HEHUN, OJHO W3 KOTOPBHIX [AHATM3UPOBATH TEKCTHI 33]ad, PEIIaTh MX alreOpandecKuM CITOCO-
lTmHeiiHoe, a Ipyroe — BTO- [0OM: NMEPEeXOJUTH OT CIOBECHOI (hOPMYITHPOBKH yCIOBHS 3ana-
poii creneHu. ['paduyueckas [m K anredpandeckoil MOAETIH MyTEM COCTABJICHUS CHCTEMBI
MHTEepIIpeTaIus CHUCTEMBI |[ypaBHEHHUH; pellaTh COCTABICHHYIO CHCTEMYy ypaBHEHHIl; MHTep-
ypaBHEHUNM ¢ JByMs IIepe- [IpeTUpOBaTh pe3ysbTarT.
MeHHbIMHU. Pemienue TeKCcTO- [3HAKOMUTBCS C UCTOpUEH pa3BUTUSI MaTEMaTHUKHU
BBIX 3aja4 ajareOpandecKum
criocoboM
4 |YpaBHeHUs UrcioBBIC HEpaBeHCTBA U UX [UWTaTh, 3amHCHIBATh, IOHUMAaTh, HWHTEPIPETHPOBATH HEPABEHCTBA;
1 HEpaBeHCTBA. |[CBOMCTBaA. CTIOTH30BaTh CHMBOJIMKY U TEPMHHOJIOTHIO. BEIMOMHATE mpeobpa-
IHepaBencTBa UluHeilHble HEpaBeHCTBA C [30BaHUS HEPABEHCTB, HCIIOJIB30BaTh JJISI MPEOOpa3OBaHUs CBOW-
(16 1) OIHOM MEepeMEHHON M HMX pe- |[CTBa YHCJIOBBIX HEpaBeHCTB. Pacmo3HaBaTh JIMHEIHBIE U KBal-
menue. Cuctembl JMHEHHBIX [paTHbIE HEpaBEeHCTBa. PelraTh JMHEWHbIE HEPABEHCTBA, CHCTE-
HEpaBEHCTB C OJHOH Ilepe- [Mbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIO-
MEHHOW ¥ WX pelIeHHe. [IMX KBaJpaTHOE HEPAaBEHCTBO, U pelaTh UX; 00CYXXIaTh IMOJY-
IKBanpaTHBIE HEpaBEeHCTBAa W [U€HHBIC pemleHus. M300paxaTs pemnieHne HepaBeHCTBA M CHUCTe-
mx pemenne. ['padudueckast MBI HEPAaBEHCTB Ha YHUCIOBOM MPsIMOI, 3aIUCHIBATH PEIICHHE C
MHTEepIIpeTalys HEPAaBEHCTB M [[IOMOIIBI0O CHUMBOJIOB. Pemars KBajapaTHBIE HEPABEHCTBA, HC-
CHCTEeM HEpPaBEHCTB C JBYMsl [[IOJIB3Ys IpauiuecKue mpeacTaBICHUs.
MNEPEMECHHBIMUA OcBauBaTh U MNPUMEHATbL HEPABEHCTBA IIPU PCHICHUUW Pa3JIMYHBIX
3a7a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX
5 |Oyukuumu (16 ) |[KBagpaTtuuHas ¢yukmus, |Pacno3HaBaTh BUABI U3y4aeMbIX (PYHKIHH; WILTIOCTPUPOBATH CXeE-
['paduku byHKIMIT: MaTHYECKH, OOBSICHITH PACIIOJIOKCHHE Ha KOOPIMHATHOM IIJIOC-

y = kx, y=kx + b, yzg,
y = a? y = ax’ y =vx,
y = Ix|

koctu rpadukoB Qynxumii Buma:y = KX, y = kx + b, yzg ,

y = aXz, y = ax3, Yy =&, y = |X| B 3aBHCHMOCTH OT 3Ha4e-
HUli K02 (UIIMEHTOB; OMNMUCHIBaTh HX CBOiicTBa. Pacro3HaBaTh
KBaApaTHIHYIO (yHKIu0 1o ¢opmyse. [IpUBOAUTE HpUMEpPHI

KBaJIPATHYHBIX 3aBUCUMOCTEH M3pealbHOU JKU3HU, (DU3UKH, T€O-




MeTpuu. BEIIBISITE 1 0000maTh 0cOOCHHOCTH Tpadrka KBagpa-

TUYHOM (PyHKUHUH Yy = ax®? + bx + c. CTpouths U u300paxaTh

cxeMaTu4ecku rpaduku KBaApaTUUHBIX QYHKUHH, 3a7aHHBIX (Pop-

Mynamu Buzay = ax?y = ax? + g,y = a(x + p)?, y = ax® +
bx + €. AHaimM3upoBaTh W NPHUMEHATH CBOMCTBA HM3YYCHHBIX

byHKLIMIT U1 MUX TOCTPOCHUS, B TOM YHCJIC C TIOMOLIBIO [H(PPOBBIX
ecypcoB

UucmoBele  mO-
cIe10BaTEIbHO-
ctu (15 )

I[loHsATHE YMCIOBOU MmOcCiIEnO-
BATEILHOCTH.

BagaHue  MOCIEIOBaTEIbHO-
CTH peKyppEeHTHOU (popMyItoit
u ¢opmynoii N-ro dUieHa.
ApudmeTrnyeckass U TE€OMET-
[pUYIecKast IpoOrpecCuH.
Dopmynbl N-ro wieHa apud-
METHYSCKOH W TeoMeTpHUe-
CKOM  TIporpeccHii, CyMMEI
MEPBBIX N YIESHOB.
M300pakeHre dYJICHOB apud-
METUUECKOM U TIeoMeTpuye-
CKOM mporpeccuii TOUKaMHu Ha
[KOOPIMHATHOW TIJIOCKOCTH.
VIMHEHHBIH W DKCHOHCHIIU-
QJIbHBIN POCT.

CJI05KHBIC HNPOLIEHTHI

OcBanBaTh W IPUMEHSTH HHACKCHBIE 0003HAYCHUS, CTPOUTH pede-
BbIE BBHICKA3bIBAaHUS C MCIOJIB30BAHUEM TEPMUHOJIOTHUH, CBSI3aHHOI
C TIOHSITHEM TIOCIIeIOBATENbHOCTH. AHATU3UPOBaTh GPOPMYITy N-rO
WICHA IOCJIEI0BATEIBHOCTH MM PEKYPPEHTHYIO (GOpMYIly U BbI-
YUCIISITh WICHBI [TOCJIEI0BATEIIBHOCTEH, 3aJaHHBIX 3TUMH (op-
MyaaMHu. YCTaHaBIMBATh 3aKOHOMEPHOCTh B MOCTPOEHHM MOCIENO-
BaTEIILHOCTH, €CJIM BBIITHCAHBI IIEPBBIE HECKOJIIBKO €€ YICHOB.
Pacmio3HaBaTh apu(pMETHIECKYI0O M T'€OMETPHYSCKYIO IIporpec-
CHHU MIPU Pa3HBIX CIIOCO0AX 3aJTaHMsI.

PermraTek 3aa4u ¢ MCIIOIB30BaHUEM (OPMYJI N-ro wieHaapudme-
TUYECKOH MW I€OMETPUUECKOM HOpPOrpeccuil, CyMMBbl IIE€PBbIX N
usieHoB. M300pa)aTh 4iIeHBbl MOCIENOBATEIbHOCTH TOUYKAMU Ha
KOOPAMHATHON MIOCKOCTH. PaccMarpuBaTh mpuMepsl MPOIECCOB U
SIBIIGHUH U3 pealbHOM XU3HU, WITIOCTPUPYIOIINE U3MEHEHHE B
apudMeTHIeCcKOH MPOrpeccHy, B TEOMETPHUISCKON IPOTrPECCHH;
M300paXkaTh COOTBETCTBYIOMINE 3aBUCUMOCTH I'papUIecKu.
PemraTe 3amadm, CBs3aHHBIE C YHCJIOBBIMH IIOCJIEOBATEIBLHO-
CTSIMH, B TOM 4YHCJIE 3aJa4d U3 PEaJbHOM >KHU3HU C HCIIOJIB30-
BaHUEM MU(PPOBBHIX TEXHOJIOTHN (IEKTPOHHBIX TaOIHL, Tpadu-
UEeCKOTO KaJIbKyIsATOpa W T.II.).

PemraTe 3ama9m Ha CIOXKHBIE IIPOLICHTHI, B TOM YHCJE 3aJa9u U3
[pPeaTbHOM MPAKTUKH (C UCIIOIb30BAHUEM KAIBKYJISITOPA).
3HAKOMHUTBCSI C HCTOPUEH Pa3BHTHsI MaTeMaTHKHU

[ToBTOpEHME,
00001IEHHE,
cricTeMaTu3anms
BHAHMI

(18 u)

Uucna u BeIYMCIIEHUS (3aIUCh,
CpaBHEeHHE, JCHUCTBUSI C JIEH-
CTBUTCIBHBIMU YHuCIaMU,
gUCcIIOBas IIpsMasi; OPOLICH-
TbI, OTHOIIEHUS, IIPOIIOP-
UHU; OKpYTJICHHWE, NpUOIIn-
PKEHUE, OIICHKa; pCIICHUEe
TEKCTOBBIX 3ana4d apudme-
[THYIECKUM CIIOCOO0OM)

OnepupoBaTh NOHATUSMU: MHOXECTBO, IIOJIMHOXECTBO, OIlepaliuu
HaJl MHO>KECTBAMH; UCIIOJIB30BaTh rpadMIeCcKoe IIpeICTaBICHUE
MHOYKECTB JJIsI OITMCAHUS PEAIbHBIX IIPOIECCOB U SIBIICHUI, IIpHU
[peIIeHNH 337129 U3 APYTUX yIeOHBIX IPEIMETOB.
IAKTyaJIM3UpPOBATh TEPMHHOJIOTHIO K OCHOBHBIE JCHCTBUSI, CBA3aHHbBIC
C unciIaMH: HaTypaJbHOE YHCIIO, MPOCTOE M COCTABHOE UHCIIA, Jie-
IMTMMOCTH HAaTypalbHBIX YHUCEII, MPU3HAKH JEIUMOCTH, LI€JI0e YHCIIO,
MO/TyJIb YUCJIa, OOBIKHOBEHHAS M JCCATHYHAS JPOOH, CTaHIAPTHBIN
BHJ YHCIIa, apU(PMETHISCKUH KBaAPaTHBIH KOPEHb.

BbINONHATE NEHCTBUA, CPAaBHUBATh U YIOPSJOYMBATH YHUCIIA, HPEN-
CTaBJISITH YHCIIa HA KOOPAMHATHOU MPSIMOM, OKPYTJISITH YUCIIA; BbI-
[MOJTHATH MPUKNIKY U OLIEHKY Pe3ylIbTaTa BBIUHUCICHUMH.

Pemate TekcTOBBIE 3aadd apUPMETHUSCKHM criocoboM. PemraTts
MMPAaKTUYIECKHUE 3a7a4H, COASpIKaIIie MPOLUEHTHI, JOIN, YaCTH, BBI-
[parkaromye 3aBUCHUMOCTH: CKOPOCTh — BpEMsI — PacCTOSHUE,
[leHa — KOJWYECTBO — CTOHUMOCTB, 00BEM pabOTBl — BpeMsi
— MOPOU3BOAUTEIIBHOCTH TPyHa.

Pa30upaTh peajbHBIC XU3HEHHBIE CUTyalud, (GOpMyJIHPOBaTh HX
Ha S3bIKE MAaTEMAaTHUKH, HAXOJIUTh pElIeHUE, IPUMEHssl MaTeMa-
TUYUECKUH anmapaTr, MHTEPIPEeTHPOBATh PEe3yIbTaT

|AnreOpandeckue BBIPAKCHHS
(mpeobOpa3oBaHne anredopau-
MEeCKHUX BBIPAKCHUH, JOIy-
CTUMBIC3HAYCHUS)

OriepupoBaTh MOHATHSAMU: CTENEHBb C IEJIBIM TToKa3aresieM, apud-
METHYECKHUIM KBAJPATHBIM KOPEHb, MHOTOYJICH, aireOpandeckas
VIpO0OB, TOMXIECTBO. BBIMOIHATE OCHOBHBIE JIEUCTBUS: BBITOJIHIATE
pacu€tel mo ¢GopMyiaM, OpeoOpa3OBBIBAThH IEJibIe, IPOOHO-
[pallMOHAJIbHBIE BHIPAXKEHUSI M BHIPAXKEHUS C KOPHIMH, PEalin30-
BbIBAaTH Pa3JIOKEHUE MHOTOUYJIEHA HA MHOYKUTEJIH,B TOM YUCIIE C
MCTIONIb30BaHUEM (OPMYJT Pa3sHOCTH KBAJpaTOB U KBajpara
CYMMBI M Pa3HOCTH;, HAaXOJHThH JIOMYCTUMBIE 3HAYCHHS TIEpe-
MEHHBIX JIJIs1 IPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH, KOPHEH.
MoieTupoBaTh ¢ MOMOIIBI0 (GOPMYJI peajabHbIE MPOIECCHl U SB-
ITeHUs

DyHKIIUM (MOCTpOESHUE, CBOI-
cTBa M3Yy4YeHHBIX (YHKIHIL;
rpaduyeckoe pelieHue ypas-
HEHHI 1 UX CHCTEM)

OrniepupoBaTh MOHATHIMH: (QyHKIMsI, rpaduKk (YHKIIHHA, HYJIU
(yHKIIMM, TIPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHus, yObIBaHUsI, HANOOJIbIIICe U HAUMEHbIIICE 3HAYe-
HUST QyHKIUM. AHaTU3MpOBaTh, CPaBHUBATH, OOCYXKAAaTh CBOMCTBA
pysHknmii, crponts mx rpaduku. OnepupoBaTh MOHSATHIMU: MPS-
Masi PONOPHHOHAIBHOCTB, OOpaTHasi MPOIOPIHUOHAIBHOCTD,
mmHeliHass GyHKIOUS, KBagpaTudHas QYyHKIUs, apaboia, TH-
rnep6ona. Mcronb3oBaTh rpauKy sl ONpPEIENICHHUsST CBOICTB,
[POILIECCOB M 3aBHUCHUMOCTEMH, Il pEeLIeHUs] 3aJad U3 APYTUx
y4eOHBIX MPEIMETOB U peaJbHON >KU3HU; MOJEJIUPOBAThH C MO-
MOII[bIO TPpaMKOB peaabHbIS MPOIECCHl U SIBJICHUSL.

Bripaxkats (popMyJIaMHu 3aBUCHMOCTH MEXIY BEIUIHHAMK




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIACC

«MaremaTuky yKe 3aTeM y4UuTb HaJ0, YTO OHA YM B MOPSAOK MIPUBOAUTY, — IMHUCAIl BEJIMKUN PYCCKUN ydeHBbIM Muxaun
BacunseBnd JlIomoHOCOB. 1 B 3TOM COCTOMT O/IHA M3 ABYX Iejied 00yuyeHHusl reoMeTPUM KaK COCTaBHOM YacTH MaTeMaTHKH B
IIKoJIe. DTOHM LeNH COOTBETCTBYET JOKa3zaTesbHAs JMHMUS IpernoaaBanus reoMerpun. Ciemys mpeacTaBiIeHHOW pabodelt mpo-
rpamMMe, HaunHas C CeIbMOTO KiTacca Ha YpOKaX Te€OMETPHH, 0OYJAIOMIUNCS YIUTCS POBOIUTD OKA3aTEIbHbBIE PACCYKICHHUS,
CTPOHTH JIOTHYECKUE YMO3AKIIOUCHHS, JOKA3hIBaTh MCTUHHBIC YTBEP)KACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MIPOBO-
JTUTH PACCYXJICHUS «OT MPOTHBHOTOY», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYyITUPOBATH OOpATHBIC YTBEPKACHUS. YUCHUK,
OBJIJICBIIINI MCKYCCTBOM pacCyXJaTh, OyIET MPUMCHSITh €ro U B OKPYXKAIOIICH KU3HU. 11 B 3TOM COCTOHUT Ba)KHOE BOCIIHTA-
TEJIbHOE 3HAYCHUE U3YUEHUS] T€OMETPHUH, MPUCYIIIEE IMEHHO OTEYECTBEHHON MaTeMaTHYeCKOM LIKOJIe.

Bmecte ¢ TeM aBTOpBI MPOTPaMMBI MPEIOCTEPErat0T YUUTENS OT M3JIHIIHEro (GopMmanu3ma, 0COOCHHO B OTHOIICHHH
HavaJl 1 OCHOBaHM reomeTpuun. Opaniry3ckuii MmareMatuk JKan J[beJoHHE 10 ATOMY MOBOJY BBhICKa3aics Tak: «UTo kacaercs
JIENIMKAaTHON TPOOJIEMBI BBENICHIS «aKCHOM», TO MHE Ka)KeTCs, UTO Ha MEePBBIX IMOpaxX HYKHO BOOOIIE W30eraTh MPOU3HOCHTH
camo 370 ci0Bo. C ApyToif e CTOPOHEI, HE CIEeNyeT YITyCKaTh HA OJHOW BO3MOXKHOCTH IaBaTh MPUMEPHI JJOTHIECKUX 3aKITF0-
YeHHH, KOTOphIe Kyaa B OoJbIIel Mepe, 4YeM Hesl aKCHOM, SIBITIOTCS HCTUHHBIMH M €IMHCTBCHHBIMH JABUTATEISIMH MaTeMa-
TUYECKOTO MBIIUICHUS.

Bropoii 1enbo n3ydeHnst TeOMETPHUH SBILIETCS UCTIONB30BaHIE € KaK MHCTPYMEHTA TIPH PEIIeHIH KaK MaTeMaTHIeCKUX,
TaK ¥ MPAKTHYECKUX 3a/1a4, BCTPEUAIONINXCS B pealbHON skM3HHA. OKOHUMBIIHMNA KypC TEOMETPUH IIKOJBHUK TOJDKEH OBITh B
COCTOSIHUH OTIPENICIIUTh TCOMETPHUCCKYIO (PUTypY, OMKUCATh CIIOBAMHU JAHHBIN YepTEXK WU PUCYHOK, HAWTH IUIOIIAIb 3€MEIb-
HOTO YYaCTKa, PACCUMTATh HCOOXOTUMYIO JUTHHY ONMTOBOJIOKOHHOTO Kaless WK TpeOyeMbie pa3Mephl Tapaxa Juis aBTOMOOH-
Jisl. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JTUHUS B U3YUCHHHM T€OMETPUU B 1IKoie. [laHHas mpakThueckas JIMHUS
SABJISICTCS HE MCHEC Ba)KHOﬁ, YeM mepBas.

COJAEPKAHUE YYEBHOI'O KYPCA
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HauvaneHble nonaTus reoMetpuu. Touka, npsmas, OTpPe30K, Tyd. Yroa. Buasl yrios. BepTukanbHble U CMEXHBIE YITIbI.
Buccextpuca yria. JlJomanasi, MEHOroyroyisHuK. [lapamienbHOCTh U IEPIEHAUKYIIPHOCTD MIPSIMBIX.

Cummetprunble ¢purypsl. OCHOBHBIE CBOICTBa 0ceBOW cuMMETpUH. [IpuMepbl CHMMETPHH B OKPYIKarOIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C TOMOIIBIO ITUPKYIIS U TMHEHKH.

TpeyronsHuk. BeicoTa, MennaHa, GuccekTpuca, UX CBOUCTBA.

PaBHOOeApEeHHBIH 1 paBHOCTOPOHHHUM TpeyrolsHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U IPU3HAKY PAaBHOOEIPEHHOTO TpeyronbHuKa. [Ipi3HaKky paBeHCTBa TPEYTOJILHUKOB.

CpoiicTBa M MPU3HAKY MapajIeNbHbIX NpsMbIX. CyMMa YIioB TpeyroibHHKa. BHEIIHNE yribl TpeyroabHUKA.

IIpsiMoyronbHbIA TpeyronbHUK. CBOINCTBO MEANUAHBI MIPSIMOYTONIBHOIO TPEYTONBHUKA, IPOBEAEHHOM K rUNoTenyse. [Ipu-
3HAKH{ PaBEHCTBA NPSIMOYTOJIbHBIX TPEYTONbHUKOB. [IpSIMOYTOIBHEIN TPEYTroabHUK ¢ yritoM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAaHOH, TeopeMa O OOJbIeM yIiie u
OoIbIIICH CTOPOHE TPEYroNbHUKA. [IepneHIuKyYIIp 1 HAKIOHHAS.

I'eomerpuueckoe mecTo Touek. buccekTpuca yria U cepeAMHHBIN NEPIEHAUKYIISP K OTPE3Ky KaK FeOMETPUYECKUE MECTa
TOYEK.

OKpy»XHOCTb U KpYT, XOpJia ¥ IUaMeTp, UX CBOWCTBA. B3auMHOe pacnosoxeHne okpy>KHOCTH u npsimoit. KacarenpHas u
ceKymias K oKpykHocTH. OKpy>KHOCTh, BIIMCAHHAS B YTOJI. BriricaHHast ¥ ONTMCAaHHAS OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Uetsipéxyronpauku. [lapanienorpamm, ero Npu3Hakyd U CBOMCTBA. YacTHBIC CiIydau MapayjieiorpaMMoOB (TIPSMOYTOIb-
HHK, pOMO, KBa/IpaT), UX NMPHU3HAKN 1 CBOWCTBA. Tparmenus, paBHOOOKas Tparnenys, e€ cBOWCTBa 1 npu3Haky. [IpsMoyronsHas
Tpanenusi.

LlenTpanpHas cuMMETpHSL.

Teopema @aneca u TeopemMa 0 MPONOPLUOHANBHBIX OTPE3KaX.

CpenHue TMHUYU TPEYTOJIBHUKA M TPANEIHH.

IMonob6ue TpeyronpHUKOB, K03 dunueHT noaodus. IIpusnakn nmogodus TpeyroiabHUKOB. [IpuMeHnenne mogobus mpu pe-
IICHUH NPAKTHYECKHUX 3a/1a4.

CaoiicTBa uiomajei reomerpudeckux Guryp. @opmysibl st IO TPEYroibHUKa, NapajuieliorpaMma, poMoa u Tpa-
neruu. OTHOIIGHUE TUIOIIA el TTOJOOHBIX QUTYD.

Brruncnenue miomazei TpeyroJ-HUKOB ¥ MHOTOYTOJIEHUKOB Ha KJIeT4aTol Oymare.

Teopema I[Tudaropa. [lpumenenue Teopemsl [udaropa npu pemieHuH NPaKTHIECKUX 3a/1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIiia MPSIMOYTOJIbHOTO TPEYrojbHHUKA. Tpuronomerpuueckue GpyHkunu yrios B 30°,
45° n 60°. BrincaHHbIe ¥ IEHTPAIBHBIE YIIIBI, YTOJI MEX/y KacaTelbHON M XOpJOH. YTIIbI MEX/y XOpAaMH U CeKyIUMHU. Briu-

CaHHBIC U OITMCAHHbIE YETBIPEXYTOJIbHUKU. Bsaumuoe pacmoyiokeHue JByX OKpyxHocTed. Kacanue oxpyx-
HocTel. O0mye KacaTeabHbIE K JIBYM OKPY>KHOCTSM.
9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne tpeyronpHuKoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PelieHne mpakTHYecKrX 3a1ad ¢ MCHOJIb30BAHUEM
TEOpPEMBI KOCHHYCOB U TE€OPEMBI CHHYCOB.

IIpeobpazoBanne momobus. [Tomodre cOOTBETCTBEHHBIX dJIEMEHTOB.

Teopema 0 IpON3BEICHNN OTPE3KOB XOPJI, TEOPEMBI O TIPONU3BECHUN OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeib-
HOI.

Bekrop, anuHA (MOAYNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IIPOTHBOIIOIOKHO HANPaBIEHHBIE BEKTOPHI, KOJITHHEAP-
HOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliy HaJl BEKTOpaMu. Pa3noikeHne BekTopa 1o AByM HEKOJIIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa. CkansgpHoe Npou3BeJeHHE BEKTOPOB, IPUMEHEHUE JIJIsl HAX0XKCHUS JJIUH U YIJIOB.



JlekapToBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPAMOU M OKPYKHOCTH B KOOPIMHATAX, IIEPECEUCHUE OKPYKHOCTEH
U IPSAMBIX. MeTo KOOpIUHAT M €T0 IPUMEHEHHE.

[IpaBuibpHBIE MHOTOYTONBHUKH. J{MMHA OKpyXHOCTH. ['pamycHas W pammaHHas Mepa yIJia, BBEIUMUCIEHHE UIMH IyT
okpyxHoctei. [1nomane kpyra, ceKkTopa, CerMeHTa.

JIBWOKeHMSI TUTOCKOCTH M BHYTPEHHUE cuMMeTpuH Guryp (3sieMeHTapHble npeacTasiens). [lapamnensHsiii mepenoc. [1o-
BOPOT.

IINTAHUPYEMBIE ITPEIMETHBIE PE3YJ/IbTATbBI
OCBOEHUSA PABOYEN ITPOT'PAMMBI KYPCA

OcBoenue yuebHoro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOTO 00l11ero o0pa3oBaHus JIODKHO 00eCIIeunBaTh JOCTHKE-
HHE CIIeTyIOUINX MPEJMETHBIX 00pa30BaTeNbHBIX PE3YJIbTaTOB:

7 KJIIACC

Pacrio3HaBaTh M3y4eHHbIE F€OMETPHYECKUE (UTYPBI, OIPEAEIATh X B3aUMHOE PACIIONIOKEHUE, H300paxaTh reoMeTpH-
yecKkue (DUTYpHI; BHIIONHATH YEPTEXKU IO YCIOBHIO 3a/1auu. V3MepsATh IWHEHHBIC W yIJIOBBIE BENWYMHBL. PemaTh 3amadn Ha
BBIYUCIIEHUE JUINH OTPE3KOB M BETTMYUH YTJIOB.

Jenath rpy0yIo OIIEHKY JTMHEHHBIX U YTIOBBIX BEJINYMH IIPEIMETOB B PEabHON JKU3HH, Pa3MEPOB IIPHUPOIHBIX 00BEKTOB.
Paznn4aTte pasMepsl 3TUX 0OBEKTOB 10 MOPSIIKY BEJININHEI.

CTpounTb 4epTeXN K TEOMETPUIECCKUM 33a4aM.

ITonp30BaThCsl MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIB30BaTh IPH3HAKM M CBOMCTBA PaBHOOEIPEHHBIX Tpe-
YTOJIBHUKOB IIPU PELICHUH 3a1a4.

IIpoBOOUTE IOTUYECKUE PACCYKICHHS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.

ITonp30BaTbesd MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJMAHBI, IPOBEAEHHON K THIIOTE-
Hy3€ IPSAMOYTOJIbHOTO TPEYrOJIbHUKA, B PEIIEHUU N€OMETPUYECKHUX 3a1a4.

OmnpenemnsaTs NapauiebHOCTh IPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU ceKylias. OnpeaensTs napauieib-
HOCTB IIPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUNA OT TOUEK OJITHOM MPSIMOM 10 TOUEK APYTroi mpsiMoil.

PemaTp 3a1aun Ha KIeTYaTON Oymare.

ITpoBoANTH BHIYMCIICHHS W HAXOJUTh YHCIIOBBIE M OYKBCHHBIC 3HAUCHHS YIJIOB B T€OMETPHUYECKHX 3a/1a4aX C HCIHONIb30-
BaHMEM CYMMBI YIJIOB TPEYTOJbHHKOB M MHOTOYTOJILHHKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX NPH MEPECEUECHUH IBYX Iapall-
JIENBHBIX MPSIMBIX CEKyIIeH. PemaTs npakTudeckre 3a1a4y Ha HaX0XKJIEHHE YTIIOB.

BrnaneTs MOHATHEM I€OMETPHYECKOTO MECTa TOYEK. YMETh ONpPENeIsITh OMCCEKTPHCY yIJla U CepeANHHBIN NMEPHIeHINKY-
JISIp K OTPE3Ky Kak FeOMETPHUUECKUE MECTA TOYEK.

DopMyIUpOBaTh ONPEIEIICHUS OKPYKHOCTH M KPYra, XOpJAbl U JIUAaMETPa OKPY>KHOCTH, IIOJIB30BATHCS MX CBOMCTBaMHU.
YMeTh NpUMEHSATh 3TH CBOICTBA IIPHU PELLICHUHU 3a/1a4.

Brnanets NOHATHEM ONMUCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LeHTp. [lonb3oBaThes hakTamu o
TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA IepeceKkaroTcsl B OJHOM TOUKe, U O TOM, YTO CEepeIUHHbIE MEePHEeHIUKYIIIPHl K
CTOpOHAM TPEYIOJbHUKA NIEPECEKAIOTCS B OJHOU TOUKE.

BrameTs NoHATHEM KacaTENbHON K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOI O MEPIEHANKYIIPHOCTH KacaTEIbHOW U palu-
yca, IPOBEIEHHOIO K TOUKE KACaHHUS.

[onmp30BaTbCcs NPOCTEHIINMY FEOMETPUUECKUMH HEPABEHCTBA- MM, IOHUMATh X MPAKTHYECKUI CMBICI.

IIpoBOIUTE OCHOBHBIE F€OMETPUIECKHE TIOCTPOCHUS C MOMOILBIO HUPKYJIS U THHEHKN.
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Pacno3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOIBHUKOB, UX JIEMEHTBI, MOIb30BATHCS UX CBOMCTBAMHU IIPH PELICHUH T€O0-
METPUUYECKUX 3aad.

BuiiageTs noHsATHEM CpEIHEN IMHUU TPEYIOJbHUKA U TPAIECLUU, IPUMEHTh UX CBOWCTBA IIPU PELIEHUHM T€OMETPUYECKUX
3anad. [Tonb3oBarbcesa Teopemoil Daneca i pelIeHUs IPAKTUUECKUX 3a4a4.

[TpuMeHATH IPU3HAKK NOJ00HS TPEYTOJbHUKOB B PEIICHUH T€OMETPUIECKUX 3a/1ay.

ITonp30Batbcs Teopemoit Iludaropa s pemeHnst reOMeTpUUECKUX U NMPaKTHYeCKHuX 3a1a4. CTPOUTh MaTeMAaTHUECKYIO
MOJEJIb B IIPAKTUYECKUX 33/1a4aX, CAMOCTOSTENIBHO J1e1aTh YEPTEX U HAXOJUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnanets noHATHAMHU CHHYCA, KOCUHYCA M TAHT'€HCA OCTPOro yria MpsIMOYroJbHOTrO TpeyroiabHHUKA. [1omp30BaThcs STUMU
MOHATHUSIMHU JUISL PELICHUS IPAKTHUECKUX 3a7ad.

Bbruncnars (pasnuyHbBIMK CIIOCO0aMM) IDIOIAAb TPEYTOJbHUKA M IUIOMIAJH MHOTOYTOJNBHBIX (GHryp (HOJB3YsCh, I/
HE00X0ANMO, KaJIbKyJIsITOpoM). [IpuMeHsATh NoTydeHHBIE YMEHUS B IPAaKTHIECKUX 3a/1a9ax.

BnaneTs NOHATHAMEU BIMCAHHOTO U IIEHTPAIbHOTO YIJla, HCIOIb30BaTh TEOPEMBI O BIMCAHHBIX YIJaX, yIiIaX MEXKIY XOp-
JamMu (CeKYyIIMMHU) U yTJIe MEeXKAY KacaTelIbHOW U XOpAOH MpH pelIeHnH TeOMeTPUIEeCKUX 3a1a.

BilageTh MOHATUEM ONUCAHHOTO YETBHIPEXYTOJILHUKA, IPUMEHSTh CBOKMCTBA ONMCAHHOI'O YEThIPEXYIOJIbHUKA IIPU pellie-
HUU 3a7a4.

[IpuMeHsITh OJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUUYECKUE MOJEIH AJIs 3a7ad peajbHOM KU3HU U NPO-
BOJINTH COOTBETCTBYIOIINE BEIYUCICHAS C IPUMEHEHUEM ITOIO0HUS ¥ TPUTOHOMETPHH (IIOJIB3YSICh, T1Ie HEOOXOIMMO, KaJIbKy s~
TOPOM).

9 KJIACC

Hcnonp30BaTh TpUTOHOMETpUYECKHE (QYHKIIMM OCTPBIX YIJIOB JJISI HAXOXKACHHS Pa3IMYHbBIX 3JIEMEHTOB MPSIMOYTOJIBHO-
IO TPEYrOJIbHUKA.

IMonp3oBarbcst GpopMynamu NMpHUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JUISl HAXO0XKICHHUSI COOTHOII e-
HUI MEXJly TPUTOHOMETPUYECKUMU BEIMYUHAMHU.

Hcnons30BaTh TEOpEMbI CHHYCOB M KOCHHYCOB JIUIsl HAXO0X/ICHUS PA3JIMYHbBIX JIEMEHTOB TPEYroJbHUKA («peIIeHne Tpe-
YTOJIEHUKOBY), IPUMEHSTh UX MPU PEIICHUN TeOMETPUUECKUX 3aad.

Brnazgets noHATHSAMH TTpeoOpa3oBaHUs MOJOOHS, COOTBETCTBEHHBIX 3JEMEHTOB MOM00HBIX ¢uryp. Ilombp30BaThCs CBOM-
CTBaMH MOJOOMS MTPOU3BOJIBHBIX (DPUTYpP, YMETh BBIYHUCIISATH JIUHBI U HAXOIUTH YIIIBI Y MOA0OHBIX (uryp. [IpumMeHSITH CBOM-



cTBa MOAOOWS B MPaKTHUECKUX 3aadax. YMETh NMPUBOIANTE IIPUMEPHI TOAOOHBIX GUTYp B OKpyskatomeM mupe. [loms3oBaTbes
TEOpEeMaMH O IPOM3BEIEHNH OTPE3KOB XOPJI, O IPOU3BEICHIH OTPE3KOB CEKYIINX, O KBAIpaTe KacaTeIbHOM.

[Tonmp30BaThCs BEKTOpaMH, TOHUMATh UX T€OMETPUIECKUN B (PM3UIECKUI CMBICI, IPUMCHATH UX B PEIICHUHA T€OMETPH-
YecKHuX M (U3NIecKuX 3a1a4d. [[pUMEeHATh CKaJIIpHOE MTPOU3BEACHNE BEKTOPOB ISl HAXOXKICHHS JJTHH U YTIIOB.

[Tonmp30BaThCSA METOIOM KOOPAWHAT Ha ITIOCKOCTH, MPHMEHATH €r0 B PEIICHIH T€OMETPHUECKUX U MPAKTHYECKHX 3a/1a4.

Brnanets NOHATHSIMU TIPaBUIIBHOTO MHOTOYTOJIBHUKA, UTHHBI OKPYXXHOCTH, JUIMHBI TYT'H OKPYXKHOCTH U PaJlaHHOW MephI
yIJla, yMETh BBIYHCIIATH IUIONIA/b KPYyra U ero yacteid. [[puMeHsTh 1o- TydeHHbIe yMEHHS B IPaKTHYECKUX 3a/1a4ax.

Haxoaute ocu (M1 HEHTPBI) CUMMETPHU (QUTYD, IPUMEHSTH JIBHXKSHHUS IFIOCKOCTH B MPOCTEHIINX CIydasx.

[TpumeHsTh MOMyYeHHbIC 3HAHUS HA MMPAKTUKE — CTPOMTh MaTeMaTHYECKHe MOJIEIH JUIA 3a]ad peanbHOl )KU3HHU U MPOo-
BOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHHEM 1T0100HS U TPUTOHOMETPHYECKUX (QYHKIHH (TTOJIB3YSCh, Ilie He00X0-

JTUMO, KaJIbKYIISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

7 kaace (He MeHee 68 4)

Ne Tema, pa3nen Metoasbl u GopMBI OPraHu3anuu 00y4eHus.
IIporpamMMHoe coep:kanue
Kypca XapaKTepuCTHKA JesITeIbHOCTH 00y4alo1ero
1 [[Ipocreiimue [Ipocrelimue reomerpudeckue ([DopMyIHMpoBaTh OCHOBHBIC IOHSATHUS U ONPEHCICHUS.
reoMeTpHYecKie |00BEKThI: TOUKH, npsimble, [PacmmozHaBaTh HM3ydeHHBIE IeoMeTpuueckue (UTyphI, OIpe-
burypel ¥ uX [Ty4YdM W YTJbI, MHOTOYTOJIb- [I€JSITh UX B3aHMHOE PACIIOJIOKEHHE, BBITIOIHATE YEPTEK IO
cBoiicTBa. M3- |HUK, JTJOMaHas. ycjIoOBUIO 3aJauM. [IpoBOauTH NpoOCTEHIlIME MOCTPOEHHUs C
MepeHne  reo- |[CMEKHBIE M BEPTUKAIBHBIC [IOMOIIBIO LMUPKYJST U JUHEWKHU. M3MepsaTs TUHEHHbIE U yT-
METPUUCCKUX lyriel. PaGoTta ¢ mpocTeHImmMu [TOBBIE BEIMYMHBI TEOMETPHUSCKUX U MPAKTHISCKUX OOBEK-
BEITIIIH ueprexxkaMu. l3MepeHue JH- [TOB.
(14 ) HEWHBIX W YTJIOBBIX BeIW4YWH, (ONpenessaTh «Ha IJa3» pa3Mephbl peallbHBIX OOBEKTOB, IPO-
BBIYHCIIEHHE OTPE3KOB MU yI- [BOAUTH IpyOyIO OIEHKY X Pa3MepoOB.
IToB. PemraTe 3agaun Ha BBIUYHUCICHUE IJINH OTPE3KOB U BEIUYUH
[lepumerp m mmomans ¢uryp, [yriaos. Pemate 3amadm Ha B3aMMHOE PACIIOJIOKEHHE TI€Oo-
COCTaBICHHBIX U3  IPAMO- [METPHUUECKUX DUTYP.
[YTOJILHUKOB TIpoBOANTH KIIaCCHU(UKALUIO YIIOB, BEIYUCISATH JTUHEHHBIC U
YTJIOBBIC BEJIWYHMHBI, IIPOBOIMTH HEOOXOIMMBIE JOKa3a-
TeJIbHBIC PACCY>KICHUS.
3HaKOMUTBLCSI C UCTOPUEH pa3BUTUSI T€OMETPUU
2 [TpeyrombHUKH I[lonssTHe O paBHBIX Tpeyrojb- [Pacrno3HaBaTh Iapbl pPaBHBIX TPEYIrOJBHUKOB Ha T'OTOBBIX
(22 ) HUKaX W NEPBUYHBIC MPEJCTAaB- [depTekax (C yKazaHHUEM NPU3HAKOB).
IIeHHs1 O paBHBIX (KOHTPY?HT- |[BBIBOIUTH cieACTBHUsA (PAaBEHCTB COOTBETCTBYIOIIMX dJIe-
HBIX) (urypax. Tpu nmpu3HaKa [MEHTOB) U3 PAaBEHCTB TPEYTOJILHUKOB.
[pPaBEHCTBA TPEYTOJIHLHUKOB. DopMyIHpPOBaTh OINpPEAEIICHUs: OCTPOYTOIBHOIO, TYHOYTOIb-
[Ipu3Hakm paBeHCTBA MPSMO- [HOTO, IPSIMOYIOJIBHOI'O, PaBHOOEIPESHHOI0, PABHOCTOPOHHE-
[YTOJIBHBIX TPEYrOJbHUKOB. [FO TPEYTrOJILHUKOB; OHWCCEKTPHCHI, BBEICOTBHI, MEIWAaHBI Tpe-
CBOMCTBO MeauaHbl MPsIMO- [yrOJBHHUKA; CEPEIUMHHOIO MNEPHEHAUKYJISIpa OTpe3Ka; NepU-
[YTOJIBHOI'O TPEyIrOJIbHUKA. MeTpaTpeyrojbHUKA.
IPaBHOOEApEHHBICE W PAaBHOCTO- |[DOpMyJIHpOBAaTH CBOWCTBA W NPHU3HAKK PaBHOOEAPEHHOTO
[pPOHHHE TpeyroabHUKH. Ilpm- |[TpeyrombpHUKA.
BHakM W cBoOlcTBa paBHOOEI- [(CTPOWTH YEpPTEXKH, pelaTh 3adaddl C ITOMOIIBI0O HAXOXKICHHUS
[PEHHOTO TPEyTOJbHUKA. [PAaBHBIX TPEYTOJIHLHUKOB.
[IpotuB  Gousbireit  cTopoHbl ([IpUMEHSITH PU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIb-
TpeyrojbHUKa JIEKUT OOJBIINII |[HUKOB B 3ajladyax.
yron. Ilpocreiimmue HepaBeH- [Mcnonb3oBaTh U(POBBIE peCypChl I HCCISAOBAHNS CBOMCTB
crBa B reoMmeTpuu. HepaBeH- [3ydaembIx Quryp.
CTBO TpeyroibHUKa. HepaBeH- [3HAKOMHTBCSA C NCTOPHEH Pa3BUTHS T€OMETPHUU
CTBO JIOMaHOM.
[IpsIMOYTOIbHBIH TPEYTOJILHUK
cyriom B 30°.
I[lepBple MOHATHS O JOKa3a-
[TeJIbcTBaX B F€OMETPUU
3 [Mapamrensubie  [[lapamnenbHble nOpsiMble, uX [QOpMyJIHpOBaThH MOHATHE MapaJLICIBHBIX MPSIMBIX, HaXOJIUTh
psiMble, CymMMa [cBoiicTBa, IlAThIli mocTyJsaT [MpakTUYECKUE HNPUMEPHI.
yrimoB Tpeyroib- |[EBknmma. Hakpect mexamume, |[I3ydaTh CBOWCTBa yrjioB, 0Opa3OBaHHBIX IIPU NEPECECUYCHHUU
Huka (14 u) COOTBETCTBEHHBIE M OJHOCTO- [[MapajiIeIbHBIX MNPSIMBIX ceKyIeil. IIpoBoanTe moka3areinsb-
poHHHE yTIBI (0Opa3oBaHHBIE |CTBA MAPaAUIEIBHOCTH IBYX MPSIMBIX C MMOMOIIBIO yIoB, 00-
Mpy TIepecedeHuN IapajjielIb- [pa30BAaHHBIX IPHU MEPECEUYCHUN STUX NPSIMBIX TPeThell mpsi-
HBIX IPSMBIX CEKYIIIEH). MOW. BpluMcaaATh CyMMYy YIVIOB TpPEYTrOJbHUKA U MHOTO-
[Ipu3Hax NapajuIeJIbHOCTH [yTOJIBHUKA.
MpsIMBIX 4Yepe3 paBeHCTBO pac- [HaxoauTe yucioBble U OyKBEHHBIE 3HAUEHMUS YIJIOB B I'e€o-
CTOSTHUH OT TOYEK OJHOH Mps- [METPUUECKHUX 3aJadax C MCIOJIB30BaHHEM TEOPEM O CyMMe
MOH JTO BTOPOH MPSIMOIA. YTJIOB TPEYTOJIbHUKA U MHOTOYTOJILHHKA.
CyMMa yTJIOB TPEYyrOJbHUKA M [3HAKOMHTBCS C UCTOPHEH Pa3BUTHS I€OMETPUU
MHOTOYTOJIbHUKA.
[BHenrnue yrisl TpeyTroJbHHUKa
4 |OxpyxHocTh U |OKpPY’>KHOCTB, XOpAbl U aua- |PopMyIupoBaTh ONpeaeaeHus. OKPYKHOCTH, XOpAbl, TUAMETPa U
KpYT. MeTpbl, HuX cBolicTBa. Kaca- [kacaTtenbHOH K OKpy»XKHOCTH. M3y4yaTh X CBOHCTBA, NPU3HAKH,
['eomeTpuueckue [TejibHas K OKPY>XHOCTH. [CTPOUTH YepTeku. VcciaenoBarb, B TOM YHCIe UCTIONB3Ys HDpo-
[TIOCTPOEHUSI OKpY>XHOCTb, BIHCaHHAsl B [Bble PECYPCHI: OKPY)KHOCTb, BOMCAHHYIO B YI'OJI; IIEHTP OKPYXK-
(14 ) iyroia. ITorsitme o I'MT, npumMe- [HOCTH, BIMCAHHOH B yTOJ; PaBEeHCTBO OTPE3KOB KACATEIHHBIX.
HeHue B 3amaudax. buccekrpuca [Mcnomp3oBars meronq I'MT mis mokaszaTelnbCTBaTEOPEM O Tie-




M CepeIMHHBINH IIEPIICHIUKY-
VIsSIp KaKk IeOMEeTpHYECKHE Me-
CTa TOYEK.

OKpY>XHOCTb, OIMCaHHasl
OKOJIO TpeyrojbHHUKa. Bnu-
caHHast B TPEYTOJIBHUK
OKPY>KHOCTB.

I[Ipocrelimue 3amadyd Ha MO-
cTpoeHHe

[pecedyeHrr OUCCEKTPHC YIIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
[MEPICHANKYIAPOB K CTOPOHAM TPEYTOJBHHUKA C IOMOILBIO
I'MT. OsnaneBaTh IIOHSTHSIMH BIHWCAHHOW W OIMCAHHOM
OKpPY’>KHOCTEH TpeyrojibHHKa, HaxOIUTh LEHTPbl 3THUX
OKPY>KHOCTEM.

PemmaTh OCHOBHBIE 3a/]a4d Ha IMOCTPOCHUE: yTIJia, PABHOT'O JaH-
HOMY; CEpEeIUHHOT0 MNEPIEHAUKYJsIpa HJaHHOTO OTpe3Ka;
MpsIMOM, MPOXOsIIeH Yepe3JaHHYIO0 TOUKY U NepPIeHIUKY-
UISIpHOM JTaHHOW TPsIMOI; OMCCEKTPUCHI JaHHOTO yIJia; Tpe-
YTOJIBbHUKOBIIO Pa3JIUYHBIM JIEMCHTAM.

3HAKOMUTBHCSI C HCTOPUEH pa3BUTHsI T€OMETPUH

5 [[loBTOpenue, I[ToBTOpeHue um o600mEeHue oc- [Pemare 3a7ayu Ha MOBTOPEHUE, WLIIOCTPUPYIOIIHE CBSI3U
00001IeHNEe 3HAa- |[HOBHBIX MOHSTUH W METOIOB [MEXIY Pa3IMYHBIMHU YacCTAMH Kypca
Huit (4 4) Kypca 7 kiacca
8 kiacc (He meHee 68 4)
1 |Yereipéxyromp- [[lapamnenorpamm, ero mnpu- [M300paxxaTe M HaXOAUTh Ha YepTeKaxX YETHIPEXYTOJBHUKH
Hukd (12 q) BHAKM U cBoiicTBa. YacTHBIEC [pa3HBIX BUIOB U UX DJIEMEHTHI.
clIIydau napaienorpaMmmoB ([QopMyIHpoBaTh ONPEAETICHUs: apamIenorpaMMa, MPsIMOYTOIb-
(IpSIMOYTOJIBHUK, poMO, [HuKka, poMmba, KBaJapaTa, TpalelyH, paBHOOOKOW Tpalleluu,
KBaIpaT), WX MPHU3HAKH ¢ [[IPSIMOYTOJBHON Tparenuu. J[oka3pBaTh M HCIOJIB30BaTh HPH
cBoiicTBa. Tpamernusi. PaBHOOO- |pemreHny 3amad MpU3HAKM M CBOICTBa: Ilapajuiejorpamma,
Kasi ¥ OpsIMOYTOJbHAasl Tpalie- [IpsIMOyTOJIbHUKA, poM0Oa, KBajapaTa, Tpalenuy, paBHOOOKOMH
1892028 Tparleluy, IPSIMOYTOJIBHOM Tpanenuu. [IpuMeHsTh MeTox
YnBoenne wmenmanbl. lLleH- |yaBOSHMsI MeauaHBI TpeyroiabHHKaA. Vcmonp3o0BaTh MUQpPOBEIS
[TpaTbHAsICUMMETPHSI [PECYpCBI ISl HCCIEIOBAHUS CBOICTB H3ydaeMbIX (QUTYP.
3HAaKOMHUTBHCSI C ICTOPHUEH Pa3BUTHsI T€OMETPHUHU
2 |[Teopema ®@ane- [Teopema Paneca u teopema O [[I[pOBOAUTH MOCTPOCHHsI C MMOMOIIBIO LUPKYJS U JTUHESHKH C
ca M Teopema O |[IPOMOPIIMOHAIBHBIX OTPE3KaxX. [MCIIOJIb30BaHHE TeopeMbl dajieca U TEOPEMEBI O IPOIOPIIHO-
[pOTIOPIIHO- CpenHsisi JHUHUSI TPEYTOJIbHHU- [HAIBHBIX OTpe3KaxX, CTPOUTH YETBEPTHIA IPONOPIIHOHAIB-
HaJBHBIX OTpe3- |Ka. HBIH OoTpe3oK. [IpoBOIUTE HOKA3aTEIBCTBO TOTO, YTO MEIUAHBI
kax, nopoOuble  (Tparmenusi, e€ cpeaHsst IMHUS. [TPEyroJbHUKA IEePEeCeKaroTCss B OJHOM TOYKe, W HaXOIUTh
TPEYTOIbHUKH [IpormopumoHanbHBIE OTPE3KH, [CBSI3b C IEHTPOM MaccC, HAXOAWTh OTHOIICHHE, B KOTOPOM Me-
(15 ) MOCTPOCHHUE UYETBEPTOrO IMPO- [MHAHBI ACISTCA TOYKOW MX mepecedeHus. Haxomuts momo6-
MOPIIMOHAIIFHOTO OTPE3Ka. HBIE TPEYTrOJBHUKHA HAa TOTOBBIX YEPTEXkaX C YKa3aHUEM CO-
CpoiicTBa IeHTpa Macc B Tpe- [OTBETCTBYIOIIUX IIPU3HAKOB IMomobusa. Pemars 3amaum Ha
[YTOJIBHHKE. MOJTOOHBIE TPEYTOJBHUKH C IIOMOIIBIO CaMOCTOSTEIBHOIO
[TomoOHBIE TpeyTroJBHUKU. TpPH [MOCTPOCHUSI dYepTeKeHd M HaXO0XKICHHUS NONOOHBIX Tpe-
Mpu3HaKa MOJXOOWS TPEYroyib- [yrOJbHUKOB. [IpOBONHTH JTOKA3aTeNbCTBA C HCIIOIB30BAaHHUEM
HUKOB. IIpakTHueckoe mHpHMe- [IPU3HAKOB Nono0us. Jloka3plBaTh TPU IpPH3HAKA MOJOOMS
HEHHUE TpPeyronbHUKOB. lIpHUMEHSTH MOydeHHBIE 3HAHUSI MPH pe-
IIEHUU T€OMETPUUECKUX M MPAKTUUECKHUX 3aiad.
3HAaKOMHUTBHCSI C ICTOPHUEH Pa3BUTHSI T€OMETPUHU
3 [[Tmomans. [MorsitTne 00 o0Omei Teopun |OBNaAeBaTh NEPBUYHBIMH MPEICTAaBICHUSIMH 00 OoOmIiell Teopuu
Haxoxnenne ruromany. PopMyJIIbl ISl TUIO- [IToniaau (Mepbl), GOopMyIMpOBaThH CBOMCTBA ILIOIIAH, BBISIC-
fuomazeil  Tpe- |agyW TPEyroJIbHUKA, Iapajl- |[HATh WX HAIJISIAHBIN CMBICI.
[YTOJIEHUKOB lrenorpamma. OrtHoureHre (BriBonuTh GOpMyJIBI IUIOMIATN HapauiesiorpaMma, TPeyroib-
1 MHOrOyroib- |[[UIONIIQZed TPEYroJbHHUKOB C [HHKA, Tparenuyd U3 (GOpMYyJIbl IUIOMIAIHN IIPSIMOYTOJIBHUKA
HBIX ¢uryp. |0OImMM OCHOBaHHEM HIJIM O00- |(KBazparta).
[ Tirormmaau mo- [meid BBICOTOU. Brprumcienue |[BuiBoauTh GOPMYITBI THIONIAINA BEITYKIOTO YeTHIPEXYTONbHUKA
MOOHBIX  (uryp [MmomEazeld CHOXHBIX (QUTYp [depe3 AMArOHAIM U YyToJI MexXay HuMu. Haxonuts mrommaan
(14 o) gepe3 paszbueHne Ha 4YacTH HW |QUTYp, U300pakEHHBIX Ha KieT4aToil Oymare, MCHOJIB30-
imoctpoenue. Ilnomann ¢uryp [BaTh pazOHeHHe Ha YaCTH U JOCTPOCHUE.
Ha KyeTyaToi 6ymare. [lioma- [Pa3Ouparh mpuMepbl HCIOJIB30BaHMSI BCIOMOTaTeIbHOW IIIO-
I moo0HBIX GUryp. Berumc- [miaay tst pelieHus FreOMeTPUYSeCKUX 3a1ad.
llenne 1wromanei. 3agaunm ¢ |HaxoauTs rutomiaau mogoOHbBIX GUryp. BeaucisITE miomanmu
MPaKTHYECKUM  COJIEP>KAaHUEM. [PA3JIMIHBIX MHOTOYTOJBHBIX(PUTYD.
Pemrennie 3amad ¢ momomipio [PemaTs 3agaum Ha IUJIOIMIANE C MTPAKTUUECKUM COAEp)KaHUEM
MeToa BCIIOMOTATEeIbHOI III0-
mraau
4 |Teopema IIuda- [Teopema Iludaropa, e€ noxasza- |JoxaspiBath Teopemy Iludaropa, mcronp3oBaTh €€ B IPaKTH-
ropa W Haydaja ([T€JIBCTBO W INPHUMCHECHHCEC. 06— UCCKHNX BBIYHMCIICHHUAX. cDOpMyJ'lPlpOBaTb ONpEaACICHUA TPUTO-
TpUroHOMeTpuu |paTHass Teopema Iludaropa. |[HoMeTpHUYeCKHMX (QYHKIHI OCTPOro yrja, IpoOBepsiTh UX KOp-
(10 u) OnpeneneHnue TPUTOHOMETPHU- [PEKTHOCTH. BBIBOAUTH TPUTOHOMETPHUUYECKHUE COOTHOILICHUS
MeCKUX (YHKIUH OCTPOro yrja, [BIPSIMOYTOJIbHOM TpeyroJibHHKe. VcciienoBaTh COOTHOMICHUS
TPUTOHOMETPUUECKHE COOTHO- [MEXIY CTOPOHAMH B MPSIMOYTOJIEHBIX TPEYTOIBHHUKAX C yTIIAMH
IeHWsI B TIPSIMOYTOJILHOM Tpe- [B 45° m 45°; 30° u 60°. Mcnonk30BaTh (POpMYIIBI MPUBEACHUS U
lyrombHuKe. OCHOBHOE TPHUTO- |[OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO IS HaXOXJe-
HOMETPHUYECKOE TOXXJECTBO. [HUSI COOTHOIICHUH MEXKIY TPUTOHOMETPHUUYECKUMH (DYHKIIHSI-
COOTHOIIIEHUS MEXAY CTOpPO- MU Pa3JIMYHBIX OCTPBIX YTJIOB. le/IMeHﬂTb IMOJTYYCHHBIC
HaMU B IPSAMOYI'OJIbHBIX TPEe- [BHAHUA U YMCEHUS INPUPCHICHUU ITPAKTHUYICCKHUX 3ada4.
YTOJIBHUKAaX cC yriaamMu B 45° u [3HaKOMHUTBHCS C UCTOPUEH pa3BUTUS I'€OMETPUU
45°; 30° u 60°
5 |VYrner B okpyx- [Bnmcanueie ©W 1ieHTpasbHBIE |[DOpPMyYJIHpPOBATH OCHOBHBIC OIIPENENICHMs], CBSI3aHHBIE C yT-

[HOCTH. Bnu-

CAHHBIC

[YTIIBI, YTOJ MEXIy KacaTellb-
HOH 1 XOpmoH. Yriabl Mexay

lTaMH B KpyTre (BIIUCAaHHBIN YTOJI, IEHTPAJIILHBIN YyTOII).
HaxoauTh BOHUCAaHHBIC YIJIBI, ONMPAIOLIMECs HAa OOHY YTy,




I OIlMCAaHHbIC
IETHIPEXYTOIIb-
HIKN.

XOpIaMH U CEKYIIUMHU.
[BircanHble W ONHCAHHBIE Ye-
TBIPEXYTONBHUKH, UX MPHU3HA-

BEIYHCIISITH YTJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX yIJax,
TEOpPEMBbl O BIIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
LIEHTPAJILHOM YyTJIE.

KacaTenbHble K u cBoiictBa. IIpumenenue |McciienoBaTh, B TOM YHUCIE C ITOMOIIBIO IU(MPOBBIX PECYPCOB,
K OKPYXKHOCTH. [PTHUX CBOMCTB MNpHU PEUIEHUM [BIHMCAHHBIE M ONHCAHHBIE YETBIPEXYTOJIbHUKH, BBIBOAUTH
[Kacanne reoMeTpHUYecKnX 3anad. Bza- [MX cCBOMCTBA M NMPHU3HAKH.
OKpY>KHOCTEH MMHOE pacIloJIoO)KeHHe  aByX [Mcmomp30BaTh 3TH CBOWCTBA M NPU3HAKK NPU pPEHICHUU
(13 u) OKPY>KHOCTEH. Kacanue [3agau
OKpY>KHOCTEH

6 [|[ToBTOpEHHE, IToBTOpeHHEe OCHOBHBIX TMOHsI- [PemaTe 3agauM Ha MOBTOPEHHE, WIUTIOCTPUPYIOIHE CBS3HU

000O0IIEeHEe TU 1 METOHOB KypcOoB 7 M 8 [MEXIy pa3jIMYHBIMH YacTsIMH Kypca

Buanuii (4 4)

[KJIacCOB, 000O0IIICHUE 3HAHUI

9 kiace (He meHee 68 4)

1 [Tpuronomerpus. |OmnpeneneHue TTPUTOHOMETPHU- |(DopMyIHPOBATH ONpENEICHUsS TPUTOHOMETPUIECKNX (BYHKITHH
Teopembl KocH- [deckuX (GyHKIUNA yriaoB oT 0° [TymbIX U MPSIMBIX YTJIOB.
HYCOB M CHHY- |mo 180°. BBIBOIUTH TEOpEMY KOCHHYCOB M T€OPEMY CHHYCOB (C pagny-
COB. KocuHyc M cHHyC HOpsIMOrO W [COM ONMHCAHHON OKPY>XHOCTH).
Pemienne  Tpe- frymoro yria. TeopeMa KOCHHY- [PemaTh TPEyroNbHUKH. Pemarh MpakTHYeCKUe 3a7aui, CBO-
[YTOJIbHHKOB coB. (OO6o6mEHHas) TeopeMa |msIIuecs K HaXO0XKICHUIO pPa3IMYHbIX DIEMEHTOB Tpe-
(16 =) CHHYCcOB (C paalycOM OIMHCaH- [yTOJIbHUKa
HOW OKpy>XHOCTH). Haxoxxne-
HUE JUIMH CTOPOH M BEIWYUH
[YTJIOB TPEeyTrOJILHUKOB.
Dopmyna Iomaau Tpe-
[yTOJIbHUKA dYepe3 JBe CTOpO-
HBI M yroal MeXIy HHMH.
Dopmyna miomagu 4eTbIpEx-
[YTOJIbHHKa 4Yepe3 ero JuaroHa-
UTH 1 yTOJI MKy HHUMH.
[IpakTHueckoe OpUMEHEHHuE
ITOKa3aHHBIX TEOPEM
2 [TpeoOpa3zoBa- [MousitTne o TmipeoOpazoBanny |(OcBaWBaTh MOHATHE IPEOOPA3OBAHMS IOTOOHS.
Hue — moxobws. |[mogoowus. CoorBercrBeHnble |MccnenoBaTh OTHOIIEHUME JHMHEHHBIX SJIEMEHTOB (GUTYD
MeTpp[quKp[e PIIEMEHTBHI HO,Z[OGHLIX (I)Hryp, mpu HpeO6p3.30BaHI/II/I HO):[06I/I$I. HaXOJ:[I/ITL OpuMEpbI MOJ0-
COOTHOMICHHS TeopemMa O NpPOM3BEACHHH OT- [OWS B OKPYXKaloOLCH ACHCTBUTEILHOCTH.
B OKPYKHOCTH PE3KOB XOpI, TeopemMa O mpo- |[BBIBOAUTE METPHYECKHE COOTHOLICHMS MEKLY OTPE3KaMu
(10 ) M3BCICHUH OTPE3KOB CEKYIHX, [KOPI, CEKYLIUX M KacaTelbHBIX C HCIOJIB30BAHHEM BIIHCAH-
TcopeMa 0 KBampaTe KacaTenp- |[HBIX YIJIOB U MOAO0OHBIX TPEYTOJIBHUKOB. .
Hoii. [IpUMeHeHMNe B pellieHHH Pemrate reomeTrpuueckue 3aJadd MU 3aJaddl U3 PearbHOM
FCOMETPHYECKHX 33,184 PKHU3HH C UCITOJIB30BAHNEM IMOJOOHBIX TPEYTOJIbHHUKOB
3 [Bektopr1(12 u) OmnpeneneHue BEKTOPOB, ciio- [MCIoap30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KH, HUCCIIEIO0-
PKEHHE ¥ Ppa3HOCTh BEKTOPOB, [BaTh T'€OMETPHUUECKUH (TmepemereHne) u (Gu3ndeckui (cumia)
[YMHO>KEHHE BEKTOpa Ha YHCJIO. |[CMBICIIbI BEKTOPOB.
DusnyecKuii M TeoMeTpHuYe- [3HATh ONpesesieHHs] CyMMbl U Pa3HOCTU BEKTOPOB, yMHOXKEHUS
CKHI CMBICJI BEKTOpPOB. Pa3- [BEKTOpa Ha YMCJIO, UCCJIEN0BAaTh TeOMETPUYECKU 1 pusnye-
lTO’)KeHUEe BEKTOpA IO JABYM He- |CKMI CMBICHBI 3TUX ONEPaLM.
KOJUIMHEapHBIM BekTopaM. Ko- |PelllaTe reomeTpuyeckHe 3a7adu C MCMOIb30BAHUEM BEKTO-
OpAMHATBHI BEKTOpA. [POB.
CkansipHOe MpOU3BEAEHUE BeK- |PACKIIaIbIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
TOopoB, ero mnpuMeHeHHe s |VICTIONB30BaTh CKAIIPHOE TMPOW3BEIEHUE BEKTOPOB, BBIBO-
HAXOXKJICHUS JUTMH W YTJIOB. TUTH €TO0 OCHOBHBIE CBOMCTBA.
Pemrenye 3aa4d ¢ ITOMOINBIO BEIYuCIsSITH CYMMY, Pa3HOCTb U CKaJIAPHOC IMNPOU3BCIACHUC
BekTOpoB. IIpumMeHeHue Bek- [BEKTOPOB B KOOpJAHHATaX.
[TOpPOB  1JIst pelleHust 3aha4 |[[IpuMeHsITh CKaJIsIpHOE MPOU3BEACHHUE I HAXOXKACHUS JITUH
KHHEeMaTHUKH 1 MEXaHUKU M yTJIOB
4 JlekapToBBl KO- |[lekapTOBbI KOOpAWHATHI TO- |OCBaWBaTh MOHSITHE MPSAMOYTOJHHOM CHCTEMBI KOOPIWHAT,
OpIMHATEI Ha [dEeK HA IUIOCKOCTH. YpaBHEHHE [I€KapPTOBBIX KOOPJWHAT TOYKH. BBIBOIWUTH ypaBHEHHE Mps-
rockoctd (9 9)  [npsmoii. YrioBoi ko3(p@duum- MO U OKPY)KHOCTH. BBIIETATH MOMHBIN KBAaApaT TSI HAXOXK-
€HT, TAHICHC YyrJjla HaKJIOHAa, [[IeHUs IIEHTPa U Pajuyca OKPYKHOCTH IO €€ ypaBHEHHMIO.
mapasjsienbHble W NepneHau- |Pelars 3a1aund Ha HaXOXKICHHUE TOUEK MePecedeHUs IIPSMBbIX
KyJIIpHBIE TNpsAMBIE. YpaBHe- [ OKPYKHOCTEH ¢ MOMOIIBIO MeToJa KoopauHat. Mcnons3o-
HHe OKpY>XKHOCTH. Haxo)kmeHue [BaTh CBOWMCTBA YIJIOBOro KO3(p@HUIMEHTa MPsSMOW NpH perie-
KOOpAMHAT TOYEK Ilepecede- [HUU 3ajad, JUis ONpeseeHus pacloaoKeHus: npsMoi. Ipu-
HHS OKPY>KHOCTH M TPSIMOM. [MEHATH KOOPJMHATHI IPH PEIIEHUU F€OMETPUYECKUX U IMPaK-
MeToa KOOpAUHAT MpU pellle- [THIECKUX 3aJ1ad, sl HOCTPOEHHUSI MAaTEMATHIECKUX MO/Ie-
HUM TreoMEeTpUYECKMX 3ajad. pICH peanbHbIX 3a1a4 («MeTod KoopAauHaT»). [Tonb3oaThes
llcrionp30BaHMe MeToJa KOOp- [AJIA MOCTPOEHUS U UCCIIEOBAaHUN HH(POBLIMHU PECYPCAMHU.
JIMHATB IMPAaKTUYCCKUX 3aaadax 3HaKOMI/ITI)CH C HCTOpHefI Pa3sBUTHUA T'€OMETPUHA
5

[IpaBuiIbHBIE
MHOTOYTOJIbHH-
KU

JlmuHa  OKpyX-
HOCTM M ILIO-
1agb Kpyra.
Brruncienue
rIomaaei

(8 1)

[IpaBMJIbHBIE MHOTI'OYTOJILHH-
KU, BBIUMCJICHUE UX DJICMCH-
roB. Unciio @ 1 ginHA OKPYXK-
HOCTH. JITWHA TYTH OKPY>KHO-
ctu. Panuannas mepa yria.
[lnomans Kpyra M ero >JIeMEH-
TOB (cekTopa W CErMeHTa).
Bprauciaenne roromaneii  du-
ryp, BKJIIOYAIOMIUX DJIEMEHTHI
Kpyra

DopMynupoBaTh ONpeAesieHHue MPAaBWIBHBIX MHOT'OYI'OJIbHH-
KOB, HAXOJUTH WX 3JIEMEHTHI. I10JIb30BaTHCS TTIOHSITHEM JUTH-
HBI OKPY>KHOCTH, BBEIEHHBIM C IIOMOIINBIO TIPABHIIBHBIX
MHOTOYTOJIbHUKOB, ONPENENSITh YUCIIO T, JJINHY IYTH U pa-
nuaHHyo Mepy yriaa. [IpoBoaute nepexos OT paauaHHOU
Mephl yria K rpagycHoii u Haobopot. OnpenessaTs ILIoNagb
kpyra. BeiBoauts (opMyssl (B rpaaycHONM M paguaHHON Me-
pe) I IJIWH YT, TUIOIaneil CeKTOPOB M CErMEHTOB.

BpraucisiTh  miomanu  GuUryp, BKIIOYAIONIUX SJIEMEHTHI

OKpy>XHOCTU (Kpyra). Haxonuts Iuionmiaad B 3ajadax pe-




QJIbHOM KU3HU

JBHKEHUS
[JTIOCKOCTH
(6 )

[ToHsITHE O IOBHOKECHUH ILJIOC-
koctu. IlapannenbHblil 1IEpe-
HOC, IIOBOPOT U CHMMETpPHS.
Ocu 1 HEeHTPbI CUMMETPHH.
[Ipocrelimmne npuMeHeHHUs B
[pELICHUH 3a/1a4

PazOuparh NpUMephl, HILTIOCTPUPYIOLINE ITOHSATHS IBUKECHUS,

LIEHTPOB M OCEW CHUMMETPHUMU.

DopmMyIHpoOBaTh OMpEAETIeHUs] MapajuieIbHOrO IepeHoca, Io-

BOpPOTa U OCEBOM CHUMMETpPUHU. BbIBOIUTH MX CBOWCTBA, HAaXO-

TUTHh HEMOABUKHBIE TOUKH.

HaxonuTh HeHTPHl 1 OCH CHMMETPHUN pocTedmux uryp.

[IpyuMeHsATh mapanaeabHbIM IEPEHOC U CUMMETPUIO TIPU pe-

ICHUW T€OMETPUUYECKHUX 3a1ad (pa3oupaTrs OpUMEpPHI).

Hcnonp30BaTh IS MIOCTPOCHUSI U HICCIIEAOBaHUI ITU(PPOBEIS
€CypChl

[loBTOpEHME,
0000IIICHHE,
cricTeMaTh3ams
BHAHUM

(7 )

[loBTOpEeHHE OCHOBHBIX ITOHSI-
MU ¥ MeTomoB KypcoB 7—9
KJTaCCOB, OOOOIIIEHHE U CHUCTEe-
MaTu3anusa 3HaHui. Ilpocteit-
mue reomerpuueckue (GuUrypsr
M ux cBoWcTBa. M3mepeHue
TeOMETPUUECKUX BEJIMYHUH.

Tpeyronpuuku. Ilapamnens-
HbBIE W MOEPIEHIUKYISIPHBIC
mpsimble. OKPY>XHOCTb U KPYT.
["eoMmeTpHUUEeCKHUE HOCTPOCHUS.
YTiel B OKpy’KHOCTH. Briu-
CaHHBbIE M OMNHCAHHBIE OKPYK-
HOCTH MHOTOYTOJIBHUKOB.
[IpsiMmast U OKpPY>XHOCTb. Ye-
TBIPEXYTOJNBHUKNU. Brincanusie
1 ONHMCaHHBIC YETHIPEXYTOJIb-
HUKH. Teopema Iludaropa wu
Hayajga TpUroHoMeTpuu. Pemre-
HHE OOIINX TPEyTrOJIbHUKOB.
[IpaBHUIBHBIE MHOT'OYTOJIBHU-
ku. [IpeoOpaszoBaHHUs MIIOCKO-
ctu. JBmwxkenus. I[lomoOwue.
CummeTpus.

[Inomans. Beruucienue mnio-

mageit. Ilmomagym mOgOOHBIX
(buryp.

JlekapTOBBI KOOPJAWHATHI Ha
IJIOCKOCTH.

IBekTOphl Ha INIOCKOCTHU

OnepupoBaTh MOHATUAMM: GUIrypa, TOYKa, HOpsMasi, yroi,
MHOTOYTOJbHUK, PaBHOOCAPEHHBII W PaBHOCTOPOHHHUU
TPCYTrOJIbHUKHU, IIPSIMOYIOJIbHBIA TpPEyrojlbHUK, MEIHaHa,
OHCCeKTpHCca M BBICOTA TPEYTOJbLHUKA, NapajuIeorpaMm,
[pOMO, MPSMOYTOIBHHUK, KBaApaT, TPaNenusi; OKPY>KHOCTB,
KacaTeJIbHAsT, paBEHCTBO U M0JI00He (GUTYp, TPEYTrOJIbHH-
KOB; IapaUIeJIbBHOCTh U HNEPHEHIUKYJISIPHOCTb IHPSIMBIX,
YTOJI MEXIY MPSAMBIMH, CHMMETPHUsI OTHOCUTEIBHO TOUKH U
IpsIMOil; HJWHA, pacCTOSHUE, BEJIWYWHA YyIJa, ILUIOLAlb,
mepumerp.

Hcnonp3oBaTh GOpMyIbl: MEepUMETpa M IUIOMAAH MHOTO-
YTOJIBHUKOB, JUIMHBI OKPY>XHOCTH U IUIOIIAAU Kpyra, 00bé-
Ma IPsIMOYTOJILHOTO Mapajjieenunena.

OneprpoBaTh MOHATHUSAMU: MPSIMOYTOJIbHAsI CUCTEMa KOOPIH-
HAT, BEKTOP; UCIIOJIBb30BATh ATH IOHSITHUS JIJISI IPEACTABICHUS
ITAHHBIX U PCIICHUS 3a71a4, B TOM YHCJIC U3 JIPYTUX YUICOHBIX
npenMeToB. PemaTe 3agadum Ha MOBTOPEHHUE OCHOBHBIX ITO-
HATHI, WUTIOCTPALIMIO CBSA3CH MEXAY Pa3IUYIHBIMH YaCTSIMU
Kypca. BeiOupars MeTO Aj1sl pCIICHUS 3a1avuu.

PemaTk 3aga4n U3 NOBCEOHEBHOM KHU3HH




PABOYASA TITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDB U CTATUCTHUKAN.
7-9 KJIACC

B coBpemenHOM 1M(pPOBOM MHpE BEPOSATHOCTH M CTATHCTHKA TPHOOPETAIOT BCE OOINBIIYI0 3HAYUMOCTH, KaK C TOYKH
3peHHs MPAKTHYECKUX NPWIOKEHUH, TaK U WX POJH B 00pa3oBaHHH, HEOOXOOMMOM KakIOMy 4eloBeKy. Bo3pacrtaer umcio
npodeccuii, Mpu OBIAJCHUN KOTOPBHIMU TpeOyeTCs Xxopoias 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH M CTATUCTHKH, Ta-
Kas IOATOTOBKA Ba)kKHA ISl IPOIOIDKEHHUS 00pa30BaHIs U IS YCIIEITHOM MPOo(ecCHOHANIBHON Kapbephl.

Kaxxp1ii 4enoBek MOCTOSHHO MIPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCSA Y HETO NaHHBIX. A U1 000CHOBaHHOTO TIPH-
HATHS PElICHHs B YCJIOBUSX HENOCTaTKa WM M30bITKa MH(OpManuy HE0OXOJMMO, B TOM YHCIIE XOpPOLIO COPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUUECKOE MBILIJICHHUE.

VIMeHHO TO3TOMY OCTPO BCTajda HEOOXOAMMOCTH C(OPMHUPOBATH Yy OOydaroumuxcs (YHKIHOHAIBHYIO TI'PaMOTHOCTb,
BKJIIOYAIOIIYIO B ce0sl B Ka4YeCTBE HEOTHEMIIEMOIl COCTABIISIONICH YMEHNE BOCIIPUHIMATDh U KPUTUYECKH aHAJIM3UPOBATh MH-
(opmManuio, NpeiCTaBICHHYIO B Pa3iNM4YHbIX (OpMax, MOHMMAaTh BEPOSTHOCTHBIM XapakTep MHOTHX PEaJIbHBIX MPOLECCOB U
3aBHCHUMOCTEH, MIPON3BOIUTH IPOCTEHIITNE BEPOSITHOCTHBIE PAcYEThl. 3HAKOMCTBO ¢ OCHOBHBIMH IPUHIUIIAME cOOpa, aHaIHu3a
1 TIPEICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HHA 00IIecTBa U TOCYAAPCTBA MPHOOIIAeT 00YJaIOMHXCs K O0MIeCTBEHHBIM
nHTEepecaM. V3ydeHne 0CHOB KOMOWHATOPUKH Pa3BUBAET HABBIKM OPTaHU3ANNH Iepedopa 1 MoAcUETa Yrcia BAPHAHTOB, B TOM
qrcie, B MPUKIATHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMH TEOPHH TpadoB co3maéT MareMaTHYecKuil GyHIaMeHT st GopMu-
pOBaHUS KOMIIETEHIINI B 00acTH HHYOPMATHKHA ¥ MU(POBBIX TEXHOJOTHH. [IOMHUMO 3TOrO, IpH N3y4SHUH CTATHCTUKU U Be-
POSTHOCTH O0OTAIAIOTCA MPEICTABICHHS YUAIINXCS O COBPEMEHHOM KapTHHE MHpa M METOJIaX €ro HCCIeHOBaHM, popMupy-
€TCsl IOHMMAaHHUE POJIM CTaTHCTHKHM KaK MCTOYHMKA COIMAJIbHO 3HAYMMOW MH(OpMalWK M 3aKJIaJbIBAIOTCS OCHOBBI BEpOST-
HOCTHOTO MBIIUICHHSI.

B cooTBeTcTBUM € JaHHBIMH LIEJISIMH B CTPYKTYpE IPOrpaMMBbl y4eOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOM
IOKOJIBI BBIACJICHBI CJICAYIOIIHUC COACPKATCIbHO-METOANYCCKUE JIMHUU! ((HpeI[CTaBJ'IeHI/Ie JaHHBIX U OIIMCAaTCJIbHAaA CTaTu-
cTHKa; «BeposaTHOCTb»; «DIeMeHTh KOMOMHATOPUKIWY; «BBenenue B Teopuio rpadosy.

Conepxxanue nuHuM «IIpeacraBieHne AaHHBIX M OIMCATENbHAs CTATHCTHKa» CIY)KHT OCHOBOM Uil (DOPMHPOBAHUS
HaBBIKOB pabOTHI ¢ MH(POPMAIHEH: OT YTEHHS M MHTEPIIPETAINN HH(POPMAIIH, IPEICTABICHHON B TabJHIIaX, Ha TUarpaMMax
U Tpadukax 10 cOopa, MpeACTaBICHHS U aHaJH3a JaHHBIX C HCIIOJIh30BAHUEM CTaTUCTUICCKUX XapaKTEPHUCTHK CPEIHUX U pac-
ceuBaHms. Pabotast ¢ maHHBIMU, 0OyUaIOMIMECs y4aTCs CUMTHIBATH U WHTEPIPETHPOBATH AaHHBIC, BRIABUTATh, apTyMEHTHPO-
BaTh W KPUTHUKOBATH MPOCTEHIINE TUIOTE3bI, Pa3MBIIUIATE HaJl (paKTOpaMu, BEI3BIBAIOIIMMH H3MECHINBOCTD, U OIICHUBATh UX
BIIMSTHHC Ha PaCCMATPUBACMBIC BETMIMHEI U TIPOIIECCHI.

WuTynTHBHOE TIpEICTaBICHNE O CIyYallHOW M3MEHYMBOCTH, MCCICOBaHNE 3aKOHOMEPHOCTEH W TCHACHIINI CTAaHOBUTCS
MOTHBHPYIOLLIEH OCHOBOM AJI1 U3yUYEHHs] TEOPUM BEpOATHOCTEW. bomblioe 3HaueHue 31ech UMEIOT NMPAaKTHUECKUE 3a/1aHusl, B
YaCTHOCTH OIIBITHI C KIIACCUYCCKUMU BEPOATHOCTHBIMU MOJCIAMU.

[ToHsiTHe BEpOSITHOCTH BBOAMUTCS KakK Mepa MpPaBAONono0us ciiydailHOro coObitus. [Ipu n3ydeHun Kypca oOydaroniuecs
3HAKOMJSTCA C HpOCTeﬁIHHMH METOAAMH BBIYUCJIICHUA BepOHTHOCTeﬁ B CJ'Iy'-IafIHI:-IX OKCIICPUMECHTAaX C paBHOBO3MOXHBIMH 3JIC-
MCHTAapHBIMH HUCXOJaMHU, BCPOATHOCTHBIMU 3aKOHaMH, MO3BOJIAIOIIMMHU CTaBUTh U pCUIaTh 0oJiee CII0KHBIE 3aJa4yu. B KypcC
BXOJIST HaYaJIbHBIC MIPEICTABICHUS O CIIyJAaHHBIX BEIMIMHAX U MX YUCIIOBBIX XapaKTEPHUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIIICTCS 3HAKOMCTBO OOYYArOIIUXCS C MHOXXECTBAMHU W OCHOBHBIMHU OTICpAIHSIMU
HaJl MHO)KECTBaMH, PACCMATPHUBAIOTCS MPUMEPHI IPAMEHEHHS JJIs PElICHUs 3a[ad, a TakKe HCIOJIh30BAHUS B APYTUX MaTe-
MaTHYECKUX Kypcax M YIeOHBIX IpeaMeTax.

COIEPKAHHUE YYEBHOI'O KYPCA

7 KJIACC

[IpeacraBneHne MaHHBIX B BUAE TaONUI, AMArpaMm, rpaukoB. 3arnojHeHHe TaONull, YTeHHEe U MMOCTPOCHHUE JHarpaMm
(cTOMOUKOBBIX (CTONIOUATHIX) U KPYTOBEIX). UTeHHe TpaduKOB pearbHBIX MpoleccoB. M3BneueHre nHPOPMALIUU U3 JHArpaMM
1 TabJIMII, NCTIONIb30BAHKNE Y MHTEPIIPETALNS JaHHBIX.

OmmmcarenpHast CTaTUCTHKA: cpeHee aprudMeTnieckoe, MeJraHa, pa3Max, Hanoobllee 1 HanMEHbIIee 3HaYeHUs] Habopa
YHCIIOBBIX JaHHBIX. [IpuMephI ciyqaiiHOH H3MEHYMBOCTH.

CityuaifHBIN 3KCIIepUMEHT (ONBIT) U ciIydaiiHoe coObITre. BeposTHOCTh 1 yacToTa. Posib MaJIOBEpOSTHBIX M NPAKTHIECKU
JIOCTOBEPHBIX COOBITHI B MPHUPOJE U B 00miecTBE. MOHETa M UTpajibHAs! KOCTh B TEOPHU BEPOSITHOCTEM.

I'pad, BepunHa, pedbpo. Crenens BepumHbl. Yuciao pédep U cyMMapHas CTeNeHb BepliuH. [IpesncraBienne o CBI3HOCTH
rpacda. Lenu u rukist. [Tyt B rpadax. O6xox rpada (3iiepos myts). Pemrenre 3a1a4 ¢ moMoIibso rpados.

8 KUIACC

MHOXecTBO, 3J€MEHT MHOXXECTBA, IOAMHOXECTBO. Omepanuy HajJ MHOXKECTBaMHU: oObeAMHEHHe, nepeceueHne. CBoi-
CTBa Omeparuii HaJl MHOXECTBAaMH: NEPEeMECTHTEIbHOE, COUCTATENbHOE, pacHpeAeIuTeIbHOe, BKIOUYEeHU. Mcnoap3oBaHne
rpaduIecKoro NpeCTABICHHUS MHOKECTB JUIS ONMCAHUS PETHBIX MPOLIECCOB U SBJICHHUM, IIPH PEIICHUN 3a/1ad.

W3mepenne paccenBaHus NaHHBIX. JlMcriepcust ¥ CTaHAApTHOE OTKJIOHEHHE YMCIIOBBIX Habopos. Jlnmarpamma paccenBa-
HUSL.

DreMeHTapHble COOBITHS cilydaiiHOro ombita. CiydaiiHble coObiTis. BepostHocTr coObITHI. ONBITEI C PaBHOBO3MOX-
HBIMH 3JIEMEHTapHBIMH cOOBITHAMU. CirydaiiHbIii BBIOOp. CBSI3b MEXK/y MAJIOBEPOSTHEIMU M IPAKTUYECKH JOCTOBEPHBIMH CO-
OBITUSIMU B TIPHPO/IE, OOIIECTBE U HAayKe.

Hepeso. CBoHCTBa JIepeBbEB: AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHHE BHCIYEH BEPIINHBI, CBS3b MEXKIY YHCIOM BEPIIHH
u gncioM pédep. [IpaBuno ymHOXKeHus. Pemmenne 3amay ¢ momoripio rpados. [IpoTuBomnonoxkubie coObITus. Jnarpamma Di-
nepa. OO0benuHeHUe U iepecedenne coobITrii. HecoBMecTHbIe coOBITHS. DOpMyIna CIOKEHUS BEPOSATHOCTEH. Y CIIOBHAS BEpO-
atHocTh. [lpaBuno ymuoxenuns. HesaBucumeie coObiTus. Pemenne 3aau Ha HaXOKJCHHE BEPOSITHOCTEH ¢ IOMOIIBIO JiepeBa
CITydaifHOTO 3KCIIePHMEHTa, Auarpamm Oifjepa.

9 KJIACC

[IpencraBneHne NaHHBIX B BUJE TaOJIUIL, JUarpaMM, rpadukoB, HHTEPIIPETALUs JaHHBIX. UTeHHe U NOCTPOSHHE TaOJIHIL,
JarpaMM, rpaKoB 110 PEeAIEHBIM JaHHBIM.



[TepectanoBku u (pakropuan. CodeTaHuss ¥ YUCIO codeTaHud. TpeyronpHuk [lackans. Pemenue 3anad ¢ UCMob30BaHU-
€M KOMOMHATOPUKH.

I'eomerpraeckast BeposTHOCTE. CIydaifHbIH BEIOOP TOUKH M3 (PUTYPHI Ha MIIOCKOCTH, U3 OTPE3Ka M U3 IYTH OKPYKHOCTH.

Hcnpitanne. Yenex u Heynada. Cepus ucnsITaHuid 10 nieporo ycnexa. Cepust ucnsitanuii beprynnu. BepostHocTH co-
OBITHI B CepUU HCTIBITaHMH bepHyIim.

CnyuaiiHas BeJIMYMHA U paclpejaeneHue BeposTHocTed. [IprMepsl MareMaTHyeckoro OXHAaHUS KaK TEOPETHUECKOTO
CpEeIHEero 3HAUCHUs BEJIMYUHBL. MaTeMaTHuecKoe OXHUAaHWE U JUCIIEPCHs CIy4YailHON BEWYMHBI «UHCIIO YCIEXOB B CEPHUU
ucHbITaHUU bepHymy.

[NonsiTre o 3akoHe GoNbIIMX uMcen. V3MepeHue BeposSTHOCTEH ¢ MOMOIIBIO 4acTOT. Posb 1 3HaYeHUe 3aKOHa OONBIINX
qycen B IPUPOAE U 00IIecTBe.

INTAHUPYEMBIE IPEJAMETHBIE PE3YJIbTATbI
OCBOEHMSA PABOYEHU ITPOI'PAMMBI KYPCA

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 7—9 Kilaccax XapaKTepU3YIOTCS CIEAYIOLIHU-
MU yMEHHAMH.

7 KJIACC

UYuntate MHGOPMAIHIO, IPEACTABICHHYIO B TaOIHIaX, Ha AWarpaMMax; PeACTaBIsATh JaHHBIC B BHJC TaOJHIl, CTPOUTH
UarpaMMBI (CTOJIOMKOBEIE (CTOJIOUATHIE) U KPYTOBBIE) ITO MACCHBAM 3HAYCHUI.

OmnuceIBaTh ¥ MHTEPIPETHPOBATH PealbHBIC YMCIOBBIC TaHHBIC, IIPEACTABICHHBIC B TAONMIaX, HA JUarpaMMax, rpadu-
Kax.

Vcnonb3oBaTh AJIsl ONUCAHUS JaHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU: CpeiHee apu(MeTHYecKoe, MeaHuaHa,
HauOoublllee 1 HAaUMEHbIIee 3HAUYCHHUS, pa3Max.

Hmers mpesncraBieHue O CiIy4ailHOH M3MEHYMBOCTH HAa NMpHMepax IeH, (PU3NYECKHX BEJIMYHMH, aHTPOIOMETPHUYECKHX
JAaHHBIX; UMCTb MMPEACTABJIICHUE O CTATUCTUYECKOU yCTOﬁ’{HBOCTI/I.

8 KJIACC

W3BnekaTs 1 mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B BHIE TAaOJIHII, AUarpamMm, rpaKoB; MPEICTABIATh
JTaHHBIC B BU/IE TA0JHNI, THAarpaMM, rpauKoB.

OmnuceIBaTh AaHHBIE C MIOMOIIBIO CTATUCTHYECKUX IOKa3aTeNeil: CpeJHNX 3HAUYCHUH M Mep pacceuBaHUs (pa3Mmax, JHC-
nepcus ¥ CTaHAAPTHOE OTKJIOHCHHE).

HaxoauTts 4acTOThl YMCIIOBBIX 3HAYCHWH W YacCTOTHI COOBITHIA, B TOM YHCIE IO pe3yibTaTaM M3MEpeHHH 1 Halmoae-
HUH.

Haxo;u/m, BEPOATHOCTHU CJ'Iy’-IafIHI:-IX coObITHI B OIIbITaX, 3Hasd BEPOATHOCTHU IJICMCHTAPHBIX CO6I)ITPII7[, B TOM YHCJIC B
OIIbITaX ¢ paBHOBO3MOXXHBIMU 3JICMCHTAPHBIMU CO6BITI/ISIMI/I.

Hcnonb3oBaTh rpaduyeckue MoJenu: AEpeBO CIy4aifHOrO 3KCIIEPUMEHTa, TUarpaMMbl Jiliepa, YHCIIOoBas IpsiMast.

OHepHpOBaTb TMOHATHUAMU: MHOXECTBO, MMOJAMHOKCCTBO, BBIINOJHATL OIN€paliu HaJd MHOXKCCTBAMMU: O6’beI[I/IHeHI/Ie, nepe-
CCUCHUC, MCPCUUCIIATH DJIEMEHTBI MHOXCCTB, IIPUMCHATH CBOMCTBA MHOYECTB.

Hcnonp3oBaTh rpaduueckoe MpeacTaBIeHHe MHOXKECTB M CBS3e€H MEXIy HUMH AJISI ONMCAHUS MPOLECCOB U SIBICHUH, B
TOM YHCIIE TIPU PELICHUH 3a7ad U3 APYTUX yIeOHBIX MPEIMETOB M KypCOB.

9 KJIACC

W3BnekaTs 1 1peoOpa3oBeIBaTh MH(POpMANHWIO, MPEACTABICHHYIO B PA3IMYHBIX HCTOYHUKAX B BHJIE TAOJMIL, THarpaMM,
rpaduKoB; MPEACTABISTE JaHHbBIEC B BUJE TaOJIUII, AuarpamMmm, rpaduKos.

PemaTp 3aaun opraHiM30BaHHEIM MIEpeOOPOM BapHAHTOB, a TAK XK€ C UCIIOJIb30BAHHEM KOMOWHATOPHBIX MPABHII U METO-
JIOB.

Wcnonp30BaTh onmucaTeabHbIC XapaKTCPUCTUKU JJIA MaCCUBOB YHCJIOBBIX JJAHHBIX, B TOM YUCJIC CPCAHUC 3HAUCHUA U ME-
PBI pacCceHBaHUsI.

HaxoauThe 4acTOTHI 3HAYEHUH M YaCTOTHI COOBITHA, B TOM YHCIIE MOJIB3YACH Pe3ylbTaTaMu MPOBEAEHHBIX H3MEPEHUN U
HabroIeHU.

HaXOI[I/ITI) BEPOATHOCTHU CHy‘IaﬁHBIX COOBITHH B N3Y4YCHHBIX OIIbITax, B TOM YHCJIC€ B ONbITax C PABHOBO3MOXHBIMHU 3JIC-
MEHTapHBIMH COOBITHSIMH, B CEPHSIX MCTIBITAHHUHI /10 IEPBOTO YCIIeXa, B CEPHAX UCTIBITaHUH beprymm.

Hmets npezicTaBiieHNE O CIydaiiHON BETMUUHE M O PACHPE/ICICHIN BEPOSTHOCTEH.

Hmets npeacraBineHne o 3aKOHE OOJBIIMX YHCEN KAK O MPOSBICHHH 3aKOHOMEPHOCTH B CIIy4alHOH M3MEHYHBOCTH U O
POJM 3aKOHa OOJIBIINX YMCEN B PUPOJIE U OOIIECTBE.



7 xamace (34 4)

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

Ne Tema, pazaen Metoab! u ¢popMbI OPraHu3anuM 00yYeHHsl.
IIporpamMmmMHoe cogep:kanue
Kypca XapaKTepHCTHKA JIesiTeTbHOCTH 00y4aouiero
1 [[IpenctaBnenue [[IpencraBnenne maHHbBIX B |OCBaMBaTh CIOCOOBI MPEACTABICHUS CTATUCTUYECKUX NAHHBIX U
MaHHBIX rabiunax. IIpakTHyeckue [UUCIOBBIX MAacCHUBOB C ITOMOIIBIO TaOJMIl U AUArpaMM C HC-
(7 1) BEIYHUCIICHUST 110 TAOJWYHBIM [[TOJIb30BAHUEM aKTYyaJIbHBIX M BaXKHBIX JTaHHBIX (Iemorpadmude-
ImaHHBIM. l3BIIeUeHre W WH- |CKHE JAaHHBIE, IPOU3BOJICTBO MPOMBIIUICHHON M CEIbCKOXO035H-
[repripeTanus TaOJIUYHBIX |CTBEHHOW IMPOIYKIHH, OOIIECTBEHHBIE U IPUPOIHEBIC SIBICHHUS).
ITAHHBIX. 3y4aTs MeTOABI PabOTHI C TAOIUYHBIMU U TpapUUISCKUMH IIpeI-
[IpakTHyeckas paboTa [CTaBJICHHUSMHU JTAaHHBIX C HOMOLIBIO LIU(PPOBBIX PECYPCOB B XO-
«Tabauupn». e mpakTHYeCKuX padoT
['padugeckoe mpenacTaBiIeHUE
MaHHBIX B BHJAE KPYTOBBIX,
CTOIIOUKOBBIX  (CTOIOYATHIX)
nuarpamM. UTeHue W mocTpo-
eHue nuarpamMMm. [Ipumepsr
meMorpaduIecKuxX auarpamMM.
[IpakTnueckass paborta «/ma-
rpaMMBbD»
2 |OmucarenbHas HYucnoBeie Habopbl. CpenHee (OcBamBaTh IOHATHSA: YHMCIOBOH HaOOp, Mepa LIEHTPaJbHOU TEH-
cTaTHCTHKA apudmeTHIecKoe. imeHmuu (Mepa IIeHTpa), B TOM YHCJIe CpeaHee apupMeTHIecKoe,
(8 1) Menmana [uciioBoro Habopa. [MeauaHa.
'Y cTOMYIMBOCTH MEIUAHBI. OmnHCchIBaTh CTAaTHCTHYECKHE JaHHBIE C IIOMOIIBIO CPEIHETro
[IpakTHaeckas pabGorta [apudmeTHIecKoro U MeauaHsl. PemaTts 3amaqu.
«CpenHHne3HaYCHUSD. 13y4daTh CBOMCTBA CpeAHHUX, B TOM UYHCJIE C IMOMOIILIO ITH(PO-
[HanGonpmmiee u HauMMEHBIIEE [BBIX PECYPCOB, B XOJ€ MPAKTUIESCKUXPaOoOT.
BHA4YEeHUsI YHUCIIOBOTO Habo- |OcBamBaTh NMOHATHS: HanOosbIlee M HaUMEHBIICEe 3HAYCHUS JHC-
pa. Pazmax ITOBOrO MaccuBa, pa3Max.
IPeraTe 3aga4yn Ha BBIOOP cIoco0a OMUCAHUS JAHHBIX B COOTBET-
CTBHU C IPUPOJION JAHHBIX M IISJSIMU HCCIICTOBAHHUS
3 |Cayuvaiinas Crygaitnas H3MEHYNBOCTH |(OCBaMBaTh MOHITHS: YacTOTa 3HAYCHUH B MacCCHBE JAaHHBIX, IPYI-
M3MEHUMBOCTH (mpuMepsbr). YactoTra 3HA4Ye- |[MUPOBKA JaHHBIX, THCTOrpamMMa.
(6 1) HUH B MaccuBe JAaHHBIX. |[CTPOUTH M AHATH3UPOBATh T'MCTOTPAMMEI, HOAOUPATH IOIXOISIIHI
['pynnuposka. ['mcrorpaMmmsbl. |ar rpynmnupOBKH.
[MpakTryeckas padota |OcBamBaTh rpaduyecKde MOPEICTABICHUS Pa3HBIX BHUIOB CIIy-
«CrydaifHasi I3MEHUYMBOCTE)» [JaWHOW W3MEHYHBOCTH, B TOM YHCJE C MOMOIIBIO HH(POBBIX
€CYPCOB, B X0Ji¢ IIPAaKTUIECKONH paboThI
4 |BBenenue B [[pad, BEpIIIHMHA, peb6po. |OcBamBarh noHsATHS: rpad, BepmuHa rpada, pedbpo rpada, cre-
reoputorpadoB  |[[IpeacraBieHne 3agadd C IO- [IE€Hb (BaJCHTHOCTH BEPUINHBI), [ISbYU IIHKII.
(4 q) mormpio rpada. Crenenb (Ba- (OcBauBaTh HOHSTHS: IyTh B rpade, dHIepoB myTh, 00xoa rpada,
IIEHTHOCTBH) BEPIIMHBI. UNCIO [OpHUEHTHPOBAHHBIN Tpad.
pEOep m cymMmapHas cTeneHb [Pemars 3a/1auyn Ha IOWCK CYMMBI CTENEHEH BepIinH rpada, Ha
BepmnH. Llerns m tmki. I[lyte [momck o6xoma rpada, Ha TOUCK MyTed B OPHUEHTUPOBAHHBIX
B Tpade. IlpencraBimenme o [rpadax.
cBs3HocTH  rpada. OO6xox |OcBamBaTh CIIOCOOBI TPEACTABIICHHS 3ajad W3 Kypca anreOpsl,
rpada (sinepoB nyTh). IIpen- [reoMeTpuu, TEOPUH BEPOSITHOCTEH, APYrHX IPEIMETOB C IIO-
cTaBjIcHHE 00 OPUEHTHUPOBAH- [MOIIBIO IpadoB (KapThl)
HBIX rpadax
5 [BepostHocts u |CorywaliHbIii ONBIT M ciy- |OcBaWBaTh IMOHSTHS: CIyYailHBIA ONBIT M CIy4allHOE COOBITHE,
gacToTa ciydaii- [JaifHOe coOBITHe. BeposAT- |[MaloBeposITHOE M MPAaKTHIECKH JOCTOBEPHOE COOBITHE.
HOTO COOBITHS HOCTH M dYacToTa coOBITHs. [M3ydaTh 3HAaYMMOCTH MaJOBEPOSTHBIX COOBITHH B HPHPOAE U
(4 q) IPonb  MaJIOBEpOSITHBIX M |00OIIecTBEe Ha Ba)XKHBIX IpUMepax (aBapuH, HECYACTHBIC CIIY-
MPaKTHYECKH JOCTOBEPHBIX [daW, 3allluTa IIepCOHAIbHOW WHMOpmanuu, mnepenadya IaH-
COOBITHI B mpupoae U B 00- [HbIX). M3ydaTb poOJIb KJIACCUYECKUX BEPOSTHOCTHBIX MoJeieit
mecTBe. MoHeTa W WUrpanb- ((MOHETa, UTpajibHasI KOCTh) B TEOPUH BEPOSITHOCTEHA.
HasT KOCTh B T€OpHUH BeposiT- |[Habmromate m M3ydaTh 49acTOTy COOBITHH B TMPOCTBIX DKCIEPH-
HOCcTel. IlpakThdeckas pa- [MEHTax, B TOM YHCIE C IIOMOIIBIO MU(PPOBBIX PECYPCOB, B XOJIE
O0ota «YacToTa BBIIACHHUS |[IPAKTUYECKON PabOTHI
opJ1ay
6 |0600mEenue, [IpencraBieHue naHHBIX. [[IOBTOPSATH M3y4YEHHOE U BBICTpauBaTh CUCTEMY 3HAHUM.
KOHTPOJIb OmnucareabHast cratucTuka. |Pemarthk 3aav4ud Ha nNpeacTaBJICHUEC U OINMCAHUE JaHHBLIX C I10-
(5 1) BeposiTHOCTB CIIy4allHOTO [MOIIBIO U3YyYSHHBIX XapakTepucTuk. OOCykKIaTh MpUMeEpbl CIy-
COOBITHS HalfHBIX COOBITHI, MAIOBEPOSATHBIX U MPAKTUUECKH JTOCTOBEPHBIX
CITydalHBIX COOBITHH, MX POJIN B IPUPOJAE U KU3HHU USIIOBEKA
8 kaacce (34 v)
1 [[ToBTOpenue [IpencraBnenue naHHbIX. [[IOBTOpATH M3yYEHHOE M BBICTPAUBATh CUCTEMY 3HAHUM.
Kypca7 xmacca |OmmcaTtenbHasi — CTaTHCTHKA. [PemraTe 3ajlayy Ha MPEACTaBIICHHE M ONHCAHUE JAHHBIX C IO-
(4 1) CrygaifHast ~ M3MEHUYHBOCTH. |[MOIIBIO M3YyYEHHBIX XapaKTepUCTUK. PemraTts 3amadm Ha IIpen-

CpenHre 9uciIioBOroHadopa.

Cryuaifnele coObITHsA. Bepo-
sITHOCTU M yacToThl. Kiaccu-
UeCKHEe MOJSIN TEOPHUH Be-
[pOSITHOCTEH: MOHETa U HI-

CTaBJICHHWE TPYNIIUPOBAHHBIX JaHHBIX M OMHCAHUE CIIy4YaifHOM
M3MEHYUBOCTH.

PemraTe 3a7jaun Ha OINpeneseHUe YacTOThI CIydailHbIX COOBITHM,
00Cy)XJIeHHE TPUMEpPOB CIIy4YalHBIX COOBITUIH, MaJOBEpPOSIT-

HBIX U IIPAKTHUYESCKH JJOCTOBEPHBIX CIyUYalHbBIX COOBITHH, UX




[pajlbHasi KOCTb

|[POJIN B IIPUPOJACHU JKU3HU YCIIOBCKa

2 |OnucarenpHas
craTHCTHKA.
PacceuBanue
ITaHHBIX

(4 )

OTKJIOHEHUS. Jucniepcus
uucioBoro Habopa. CraH-
MapTHOE OTKJIOHEHUE YHCIIO-
Boro Habopa. Jluarpammsbl
[paccenBaHUS

OcBanBaTh MHOHSTHS: AUCTIEPCHS U CTaHAAPTHOC OTKIIOHCHHUE,
MCITOJIB30BAaTh 3TU XapaKTCPHUCTUKU JIsI OIIMCAaHUsA pacCeu-
BaHHWS JaHHBIX.

BriiBUTaTh TUIMIOTE3HI 00 OTCYTCTBHUU HJIM HAJIUYHUU CBA3U II0
JrarpaMmMamM pacCceruBaHUs.

CTpOI/ITL AuarpaMmbl pacC€UBaHUs 110 UMCIOIIUMCSA NaHHBIM,
B TOM YHCJIC C IIOMOIIBIO KOMIIBKOTEPA

3 |[MuoxecrBa(4 1)

IMHO>KECTBO, IIOJIMHO>KECTBO.
Oniepaniu  HaJ MHOYECTBa-
Mu: oObEeIMHEHHE, Iepecede-
Hue, momonHeHue. CBoOMCTBa
omepanuii HaJl MHOYXKECTBAMMU:

OcBanBaTh TTOHSATHS: MHOXXECTBO, DJIEMECHT MHOMECTBa, MOJ-
MHO>XECTBO. BBINOMHATE oOIepalud HaJ MHOXXECTBAMHU: O0B-
enMHEHUe, NepeceueHue, JONOJIHCHUE.

Mcnonp30BaTh CBOMCTBA: IEPEMECTUTENBHOE, COYETATEIbHOE,
[pactipeienuTeNbHOE, BKIOUYeHUs. Vcnmonp3oBaTh rpaduyeckoe

MepeMecTUTEeIbHOe, CcodYeTa- [[IPeJCTaBIICHHE MHOXKECTB IIPH OIMCAHHHU PEATBHBIX IIPOIeC-
[TeJIbHOE, pacIpeleINTEeIFHOE, [COB M SIBICHHWHM, IPH pEeIIeHWH 3aJad W3 JPYTrHX Y4eOHBIX
[BCTIOYCHUS. I'paduueckoe [IpeaMeTOB B KypCOB
MpeacTaBJIeHUE MHOXKECTB

4 |BeposTHOCTB (DeMeHTapHbIe coObITus. |OcBanMBaTh MOHATHS: AJIEMEHTApPHOE COOBITHE, CIIydallHOE COOBI-

ci1ydaiiHOro
COOBITHS

(6 )

Cry4gaitaele coOwiTusi. biaro-
MPUATCTBYIOIIHE >SJIEMEHTap-
HBIE CcOOBITHS. BepositHocTH
coObITHII. OMNBITEI C paBHO-
BOBMOKHBIMHU  3JI€MEHTApPHBI-
My coObITusiMu.  CorydJaiHbBIN
BBIOOD.

[MpakTnyeckas pabora «OnbI-
MBI C  PaBHOBO3MOXXHBIMH
PIIEMEHTAPHBIMHU COOBITUSIMI»

THE KaK COBOKYITHOCTH OJIATONPHUSATCTBYIOIINX 3JIEMEHTapHBIX
COOBITHI, pPABHOBO3MOYKHBIE 3JIEMEHTAapHbIE COOBITHS.

PemnraTe 3a7auM Ha BBIUMCIICHHE BEPOSTHOCTEH COOBITHI IO Be-
[POSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CIIy9YaifHOTO OIBITA.
PemraTk 3a7aun Ha BBIYHCIICHHE BEPOSITHOCTEH COOBITHH B OIIBI-
TaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B TOM
YHCIIE C TOMOIIBIO KOMITBIOTEPA.

[IpOBOIUTH U M3y4YaTh OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAp-
HBIMU COOBITHSIMH (C HCIIOJIB30BAaHHEM MOHET, HWIPaJbHBIX
KOCTEH, IPYyTrUX MOJEJCii)B XOoae MPaKTHUECKON paboThI

5 |Beenenue B
reopurorpadon
(4 1)

JlepeBo. CBoiicTBa Jepena:
€IMHCTBEHHOCTH ITyTH, CyIIe-
CTBOBAaHUE BHCSYEH BepIIH-
HBI, CBSI3b MEXJIY YHCIIOM
BEpIIMH U 4YHCIOM pPEOGep.
[IpaBuI0 yMHOXKEHUS

OcBanBaTh NMOHSTHS: IepeBO Kak rpad O6e3 nuKia, BUCSYas Bep-
mrHa (JIMCT), BETBB JIepeBa, MyTh BIEpPEBe, THaMeTp AepeBa.
13y4aTh cBO¥CTBa JepeBa: CyIIECTBOBAHHE BHCSYCH BEPIIHHEIL,
€ITMHCTBEHHOCTH ITyTH MEXXJY JABYMsI BEpIIMHAMH, CBSI3b MEXK-
Ty 9MCIIOM BEPIINH U YUCIOM pEOep.

Pemrate 3a7auu Ha NMOMCK M HEPEUYUCIIEHUE IIyTEH B JepeBe,
onpenesieHHE YHCia BEpIIWH WM pEOEpB aepeBe, 00xoa Ou-
HApHOTO JepeBa, B TOM 4YHCJIE C MPUMEHEHHEM IIpaBUIIa
[YMHO>KEHHUSI

6 [Cayuaiinbie co-
OBITHS

(8 w)

I[TpoTHBOIIOIOKHOE COOBITHE.
Jlnarpamma Diinepa.
OO0BeMHEeHNE U IIepeceYcHUe
COOBITHIA.

IHecoBmecTHBIE COOBITHS.
DopMmyrna clOXKEHUsT BEpOsIT-
HOocTel. IIpaBrniio ymMmHOXeHUs
BEpPOSATHOCTEH.

'YcioBHast BeposiTHOCTb. He-
BaBucuMBbIe coObITHs. [lpen-
CTaBJICHHE CJIy4ailHOro OJKcC-
MeprMeHTa B BHAE JepeBa

OcBanBaTh TOHSTHS: B3aWMHO IIPOTHBOIIOJIOXKHBIC COOBITHS,
oIreparuy HajJ COOBITHSIMU, OOBEIUHEHHE M IepeCeYSHUEe CO-
ObITHII, THarpamMma Disiepa (Disiepa—BeHHa), COBMECTHBIC U
HECOBMECTHBICCOOBITHSI.

M3ydaTh TEOpEeMBI O BEPOSITHOCTH OOBEAMHEHUS IBYX COOBITHI
((opmynBl CHOKEHHS BEPOSITHOCTEM).

PemraTe 3a7a9m, B TOM YHCIIE TEKCTOBBIC 3aJladM Ha OIIpeese-
HUE BEPOSITHOCTEH OOBEIMHEHUs] M IepecedeHUst COOBITHH C
[TOMOIIBIO YHCJIOBOW MpsiMOM, auarpamMm Diinepa, GopMyiibl
CJII0)KEHUSI BEPOSITHOCTEH.

OcBauBaTh TIOHSITHSI: IPAaBWJIO YMHOXXEHHsI BEpOSITHOCTEH,
[YCIIOBHAsI BEPOSATHOCTH, HE3aBUCUMBIE COOBITHSI JIEPEBO CIIy-
gaifHOrO OIbITA.

3y4daTh cBOCTBa (OTpEIeIICHNs) HE3aBUCUMBIX COOBITHIH.
PemraTe 3amadn Ha ONpEAENICHHE W HCIOJb30BAaHHE HE3aBHUCH-
MBIX COOBITHIA.

Permrath 3aaun Ha MOWUCK BEPOSITHOCTEH, B TOM YHCJIE YCJIOB-
HBIX, C HCITOJIb30BAHUEM JIepeBa CIy4ailHOro OmbITa

7 |06006mIcHHE,
KOHTPOJTb
(4 1)

TTpencraBiaeHue JTaHHBIX.
OnucarenbHasi  CTATUCTHKA.
['padsr. BepositTHOCTH cCiTy-
MalfHOTO COOBITHS. DIIEMEHTHI
[KOMOHHATOPUKHA

[ToBTOpATH M3yUEHHOE W BBHICTPAWBATh CHUCTEMY 3HAHHIA.
PemraTe 3amaun Ha NMpeACTABIICHUE W ONMMCAHHUE JAHHBIX C IIO-
MOIIBI0 M3YYEeHHBIX XapaKTepHUCTHK. PemaTe 3amaum ¢ mpH-
MeHeHUeM rpados.

PemraTe 3a7auM Ha HAXOXKJIEHHE BEPOSTHOCTH CIy9alHOTO CO-
OBITHSI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHM, B TOM YHC-
Ule B ONbITaX C PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU COOBITH-
SIMU.

PemaTh 3a1aun Ha HaAX0XKJICHHWE BEPOSITHOCTEH OObEIMHEHUS U
[epecedeHust COOBITHII, B TOM YHCJIE HE3aBUCHMBIX, C HUCIIOJIb-
30BaHHEM T'papUIECKUXIIPEICTABICHUH U AepeBa CIydaifHOTo
OITBITA.

PemraTe 3amaum Ha IepedrciIeHHe KOMOWHAM (Yucia nepe-
CTAaHOBOK, YHCJIa COUYETAHHUI), HA HAXOXKICHHUE BEPOSITHOCTEHU
COOBITHI C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCJIE C UC-
1oJIb30BaHUEM TpeyroabHuka [lackass

9 kaace (34 v)




1

OBTOpEHHE
kypca8 kiacca
(4 )

[IpencraBieHue HNAaHHBIX.
OmnucarenpHasi  CTaTHCTHKA.
Omnepauuu HaJx COOBITHUSIMU.
IHe3zaBUCHUMOCTH COOBITHI

[IoBTOpSATH U3yYECHHOE U BbICTpAaUBaTh CUCTEMY 3HAHUIA.
PemraTe 3agaun Ha NpeACTAaBISHUE U ONTMCAHUE JAHHBIX.
PemaTe 3amaun Ha HAXOXKICHUE BEPOSITHOCTEH OObEIMHEHUS U
[epecedeHust COOBITHI, B TOM YHCJI€ HE3aBUCHUMBIX, C HUCIIOJIb-
30BaHHEM I'paUUECKUXIIPEACTABICHUI U JIepeBa CIIydailHOTO
ombITa. PemaTe 3aaum Ha epednciieHne KOMOWHAUN (dHucia
[IePEeCTAaHOBOK, YHCJIa COUYCTAHNH), Ha HAXOXKJICHHE BEPOSTHO-
cTell COOBITHI ¢ TPUMEHEHHEeMKOMONHATOPUKH, B TOM YHCIIE C
HCIIOIb30BaHUEM TpeyronbHuka Ilackans

COOBITHSA. DIEeMEHTBI KOMOU-
HATOPUKH. Crnyuaiinbie
BEJIMYUHBI U PACHPEICICHUS

2 |DnemeHTHI IKombGunatopHoe npaBwio |OcBanMBaTh IMOHATHUSA: KOMOHMHATOPHOE MPaBHUIJIO YMHOXXEHUS,
KOMOMHATOPUKH |[yMHO>KeHHs. IlepecTaHOBKH. [ymopsiiodeHHas mapa, Tpolika OOBEKTOB, I€pPECTaHOBKA,
(4 ) Daktopuan. Codueranusi © |pakTopman uucia, COYETaHHE, UYHUCIO COYETaHUM, Tpe-

UMCIIO COYETAHUM. yronsHuk Ilackains. Pemare 3a1aum Ha mepedyucieHue ynops-
Tpeyronsauk [lackass. ITOYEHHBIX T1ap, TPOEK, IEPEeUHCIICHHE IIePEeCTaHOBOK U COYe-
[IpakTudeckass pabdora «BBI- TaHWI 2JI€MEHTOB pa3IMYHBIX MHOXeCTB. Pemate 3agaun Ha
MHCJICHUE BEPOSITHOCTEH C [IpHUMEHEHHE 4YHCJIa COodYeTaHWH B anreOpe (cokpamiéHHoe
FICITOJIb30BaHWEM  KOMOWHa- [yMHO)KeHHe, 6mHOM HrroTrona). PemaTts, mpuMeHsst KOMOWHA-
TOpHBIX (GYHKLIMI 3JICKTPOH- [TOPHUKY, 3a71a4M Ha BBIYHUCICHHUE BEPOSTHOCTEH, B TOM YHCIIC
HBIX TaOJIHUID) C MOMOIIBIO SJISKTPOHHBIX TAaOJIHI B XOJ€ MPAKTHUECKOU
aboThI

3 [Feomerpuueckas [[‘eomeTpuueckas BeposT- (OcBaWBaTh IOHSITHE I'€OMETPHYECKOH BeposiTHOCTH. PemraTts 3a-
BEPOSITHOCTD HOCTh. CiyJalHBIN BBIOOpP |[MadM HA HaXOXXICHUE BEPOSITHOCTEH B ONBITaX, IIPEICTaBHUMBIX
(4 q) Touky W3 (UTypHl Ha IUIOC- [KAK BBIOOP TOYEK W3 MHOTIOYIOJbHHKA, Kpyra, OTpe3ka HiId

KOCTH, M3 OTpe3Ka, U3 AYTH [TyT'd OKPY>KHOCTH, YUCIOBOTO IIPOMEXYTKA
OKPY>KHOCTH
4  |McmbiTanus McneiTanne. Ycnex u Heyaa- |(OcBanBaTh MOHSATHSI: UCIBITAHHUE, SJIEMEHTapHOE COOBITHE B HC-
Bepuysmu (6 4)  [ga. Cepust HWCHBITAHUNA 10 [ObITaHWM (YCIEX M HEyJa4ya), CEpusi UCIIBITAHUHN, HACTYILICHUE

mepBoro ycmnexa. McmeITaHust [mepBoro ycmexa (Heyaadu), cepusl HCIIBITAaHUW bepHymnn.

bepryIH. BepositHocTn |Pemiath 3a1aun Ha HAXOXKISHHUE BEPOSITHOCTEH COOBITUH B CepHUU

COOBITHH B CEpHH HWCHBITA- [UCHBITAHWH IO MEPBOroO yclexa, B TOM YHCJIe C IPUMEHEHHEM

B Bepuyn. popMyIIBI CyMMBI T€OMETPUYECKOI ITPOTrPECCHU.

ITpaktrueckast padora «Mc- |Pemarts 3aaum Ha HaXOXKJIEHHE BEPOSTHOCTSH 2JIEMEHTAapHBIX

nbeITaHus bepHym» COOBITHII B cepnM HCHBITaHUN BepHyIutH, Ha HaXOXXJACHUE Be-
[POSITHOCTH OIIPEeAeIEHHOTO YHCIIa YCIIEX0B B CEPUH HUCIIBITAHUI
bepnymu. M3ydaTts B X04€ MPAKTUYECKON pabOThI, B TOM YHCIIe
C TTOMOIIBI0O HU(DPOBBIX PECYpPCOB, CBOWCTBA BEPOATHOCTH B
cepuun ucnslTanuii bepuynnu

5 [Cayuaiinas CrnyuaiiHas Beau4yuHa U pac- |OCBOUTH MHOHSATHS: CiydailHasl BEJIMUYWHA, 3HAUEHUE Clydai-
BeanunHa (6 4)  |OpeiesieHHe  BEPOSITHOCTEH. |[HO#M BEJIMYHHBI, PACHPEICICHUE BEPOSITHOCTEH.

MaTtemaTtndeckoe oxxumanue [M3ydars m 00CYyXIaTh IMPUMEPHI TUCKPETHBIX M HEIPEPBIBHBIX
M DUCTIepCHs CIy4YailHOW Be- |CIIy4aWHBIX BEJIHYHWH (POCT, BEC YEIIOBEKa, YHCICHHOCTH
ITHIUHBIL. HAaceleHus, APYTHe HU3MEHUHMBBIE BEIWYHUHBI, paccMaTpH-
I[IprMepsl MaTeMaTHYECKOTO [BABIIWHCS B Kypce€ CTAaTUCTHUKH), MOJEIBHBIX CIIydalHBIX
O’)KMJIaHWsI KaK TEOPETHYECKO- [BEJIMYWH, CBSI3aHHBIX CO CIIy4ailHBIMHM ollbiTaMu (OpocaHue
O CpeJHero 3Ha4YeHHs BEJH- [MOHETBI, UIPAJIbHON KOCTH, CO CIIy4YalHBIM BEIOOPOMH T. I1.).
IMHBI. OcBanBaTh MOHSTHS: MaTeMaTHYECKOe OXKUIaHUE CIy4daiHOU
I[MToHsiTne O 3akoHEe OOJIBIIMX [BEJIWYHHBI KaK TEOPETHUECKOE Cpe/IHee 3HAYCHHE, JTHUCIICPCHS
uucest. Miamepenne BEepoOsITHO- [CITydaifHOW BEJIWYHMHBI KaK aHaJor JUCIEPCHH YHCIOBOTO
cTeli ¢ TIOMOMIBIO YacTOT. [Habopa. PemaTs 3amadum Ha BEIYHCICHHE MAaTEMAaTHIECKOTO OXKH-
[IpuMeHeHrEe 3aKOHAOONBIINX |JaHUSI U JHUCIEPCHUHM IUCKPETHOW CIydallHOW BEIIMYHWHBI IO
MHICeIT 3aTaHHOMY pacIpeAesIeHNIO, B TOM YHCJE 3aJad, CBS3aHHBIX
CO CTpaxOBaHHEM M JIOTEpPEsIMU. 3HAKOMHTBLCSI C MaTeMaTHdIe-
CKMM OXMJaHHEM U JHUCIIEPCHE HEKOTOPBIX paclipe/ieieHu,
B TOM YHCJIE€ paCHpeNIeICHUs CIy4YailHOW BEJIWYHMHBI «YHCIIO
yCeXoB» B cepuH HcnbITaHuM bepuymnn. M3ydats yacToTy
COOBITHSI B MOBTOPSIOIIUXCS CIyYaWHBIX ONBITaX KakK CIIy-
"YalfHyO BEJIMYUHY. 3HAKOMHUTHCS C 3aKOHOM OOJIBIIINX YHCEI (B
popme BepHyIH): pu OGOJBIIOM YHCIE OMBITOB YacTOTa CO-
OBITHST ONTM3Ka K €ro BEepOsITHOCTH. Pemrates 3agaum Ha n3Mepe-
HIE BEPOSITHOCTEN ¢ TTOMOIIBIO YacToT. OOCYXAaTh POJIb 3aKOHA
OOJIBIIMX YHCE] B OOOCHOBAHWM YaCTOTHOI'O METOJia HU3Mepe-
HUSI BEPOSITHOCTEM.
OO6cyxaaTh 3aKOH OOJIBIIMX YHCEJ KakK MPOSIBJICHUE CTaTH-
CTUYECKOM yCTOi’I'—IHBOCTVI B M3MCHYUBBIX SABJICHUAX, POJIb 3a-
KOHA OOJBIINX YHCEJI B IPUPOACH B KU3HU UeJI0BeKa

6 |O6o0menne, [IpencraBienue naHHbIX. |[[IoBTOPSITE M3ydeHHOE M BBICTPAMBATH CHUCTEMY 3HAHWI.

koHTpoub (10 u) |OnucarenpHass CTAaTHCTHKA. |PemiaTh 3aja4d Ha MPEJACTABICHHUE U ONKMCAHNUE JTaHHBIX.
BeposiTHOCTB ciay4daiiHoOro |PemiaTh 3ajauy Ha HaXOXKJICHHE BEPOSITHOCTEH COOBITHH, B TOM

YHCIIC B ONBITaX C PABHOBO3MOYXHBIMH 3JIEMEHTAPHBIMU COOBI-
TUSIMH, BEPOSITHOCTEH OOBEIUHEHHUS U MepPecedeHUs COOBITHIA,
BBIUNCIISITH BEPOSITHOCTU B ONBITAX C CEPHUSIMH CIIy4YailHBIX
MCIBITAHUN




