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Pabouast mporpamma 1o MareMmarwke i oO0ydaromuxcs 5-6 KiaccoB paspaboTaHa Ha
ocHoBe denepabHOTO TOCYAAPCTBEHHOTO0 OOpPa30BAaTENBHOIO CTaHAAapTa OCHOBHOTO OOILIEro
o0pa3oBaHMsi C YYeTOM M COBPEMEHHBIX MHPOBBIX TpeOOBAaHUM, TMPENBABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaJuIHUi POCCHICKOro 00pa3oBaHUs, KOTOpHIC
00eCreYnBalOT OBJIAJCHHE KIIOYEBHIMH KOMIIETCHIIMSMH, COCTABJISIONIUMH OCHOBY ISt
HEMpPEephIBHOIO OOpa30BaHMsI W CAMOPA3BUTHUS, a TaKKe IEJIOCTHOCTh OOIIEKYIbTYPHOIO,
JUYHOCTHOTO W TO3HABaTEIbHOIO Pa3BUTHUS oOydaromuxcsi. B paboueill mporpamme ydTeHBI
uaen u nonoxeHus Konuenmuu pa3BuTusi MareMaTHdeckoro oOpasoBaHusi B Poccuiickoit
denepanuu.

B osnoxy mmdpoBoit TpaHchopmanmuu Bcex cdep UEIOBEUECKOW IeATEIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOil MareMaTHdecKoi
MOJrOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM ISl U3YUEHHSI CMEKHBIX
IUCUUIUIMH, a TI0CJieé IIKOJBl pPEaTbHOH HEOOXOJMMOCTBIO CTAHOBHTCS HEIPEPHIBHOE
oOpa3oBaHme, 4yTO TpeOyeT MOJHOIICHHOW 0a30BOM 00IIe00pa30BaTEIBLHON MOJATOTOBKH, B TOM
YHCIIe © MATEMaTUYECKOM.

D10 00YCIOBJIEHO TE€M, YTO B HAIM JIHU PACTeT YUCIO MNPOQEcCHil, CBSI3aHHBIX C
HEMOCPEACTBEHHBIM MPHUMEHEHHEM MaTeMaTHKU: U B chepe dKOHOMUKU, U B Ou3Hece, U B
TEXHOJIOTUYECKAX O0NacTsX, W Jaxe B TyMaHUTapHBIX cdepax. Takum oOpazom, Kpyr
IIKOJILHUKOB, JJISI KOTOPBIX MAaTEeMaTHKA MOXKET CTaTh 3HAYUMBIM MTPEIMETOM, PACIIUPSICTCS.

[TpakTryeckast MoJIE3HOCTh MAaTEMAaTUKU OOYCIIOBJIEHA TEM, YTO €€ IPEIAMETOM SIBIISIOTCS
(dyHIaMEHTAIBHBIE CTPYKTYpPBI HAIIETO MHpPA: MPOCTPAHCTBEHHBIC (POPMBI U KOJUYCCTBEHHEIC
OTHONICHUS OT IMPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIbBITE, 10 JOCTaTOYHO
CIIO)KHBIX, HEOOXOAMMBIX ISl Pa3BUTUS HAyYHBIX M NPUKIAAHBIX uAeH. be3 KOHKpeTHBIX
MaTEeMaTHYECKUX 3HAHUHN 3aTPyJHEHO MMOHUMAHUE MPUHIUIIOB YCTPOICTBA U HUCIOIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPUSATHE U HMHTEPOpETalus pa3HOOOpa3HOW  COLMATBHOM,
HKOHOMMYECKOM, momuTHYecKkoi uHpopmanmu, mManodpQeKTuBHA NOBCETHEBHAS MPAKTUYECKAs
JeSATeNbHOCTh. KakloMy dYeloBeKYy B CBOCH JKM3HH TIPUXOJUTCS BBIMOIHATH PAacUeThl W
COCTaBJISTh AJITOPUTMBI, HAXOUTh U TIPUMEHSATH (POPMYJIBI, BIAJIETh MPAKTUYCCKUMHU IPUEMaMHU
TE€OMETPHUECKUX H3MEPEHUI W TMOCTPOSHWH, YMTaTh MH(OpMAIUIO, MPEJCTABICHHYIO B BHUJIE
TaONMUI, JUarpaMM ¥ Tpa(uKOB, KHUTh B YCIOBHAX HEONPEACICHHOCTH W IOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4allHbIX COOBITHH.

OnHOBpeMEHHO C pacimupeHueM chep MNPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oO1iecTBe Bce O60siee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUI CTHIIb MBIIIICHUS, TPOSBIISIOIIUCS
B OIpeJIeJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHuss MaTeMaTHKU B apCeHal MPUEMOB
¥ METOJOB MBIIUICHHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS WHAYKIUS M JCAYKIIHS,
0o000IIeHNe W KOHKpEeTH3alMs, aHajdu3 MW CHUHTE3, KiIacCupuKalus U CHCTeMaTU3alus,
abctparumpoBanne W aHanorusi. OOBEKTHI MaTEMAaTHYECKHX YMO3AKIIOYCHWH, MpaBUiIa HX
KOHCTPYHPOBAHHSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOSHHI, CITOCOOCTBYIOT BBIPAOOTKE
yMeHust (HOpMYIHpPOBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKACHUS, TEM CaMbIM DPa3BUBAIOT
JOTUYEeCKOoe MbllUIeHHe. Benymias poib NpUHAICKUT MaTeMaTHKe U B  (HOPMHPOBAHHUH
QITOPUTMHUYECKON KOMIIOHEHTHI MBINUICHHUS] M BOCIIUTAHUU YMEHHH JEWCTBOBATh IO 3aJaHHBIM
aJITOpUTMaM, COBEPILIEHCTBOBATh M3BECTHBICE M KOHCTPYHPOBATH HOBBIE. B mpoliecce perneHus
3aJlad — OCHOBOM Yy4eOHOIl AeATEeIbHOCTH Ha ypOKaX MaTeMaTUKH — Pa3BUBAIOTCS TaKKe
TBOpYECKAsT U IPUKJIATHAS CTOPOHBI MBIIIIJICHUS.

OOyyeHne MaTeMaTUKE JaeT BO3MOXXHOCTh pa3BUBaTh y OOYyYaOIUXCS TOYHYIO,
panMoHATBFHYI0 U MHPOPMATUBHYIO pedb, yMEHHE OTOMpaTh HanboJiee MOAXOISIINE S3BIKOBBIE,



CUMBOJIMYECKHE, Tpaduyeckue CpeacTBa Uil BBIPAKEHUS CYXKACHUW M HArJISAHOTO HX
MIPEACTABJICHHUSL.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJbTYpbl B COBPEMEHHOM TOJIKOBAHHUU SIBIISETCS
o0Iiee 3HAKOMCTBO C METOJAMH TO3HAHHS JICHCTBUTENBHOCTH, MPEACTABICHUE O MpPEAMETe U
METOJIaX MaTeMAaTUKH, UX OTIMYUI OT METOJIOB IPYTMX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00
O0COOCHHOCTSIX MPUMEHEHUs MaTeMaTHKU JUIsl PEUICHHUs] HAyYHBIX U MPHUKIAIHBIX 3a1a4. Takum
o0Opa3om, MaTeMaTuyeckoe o0pa3oBaHHE BHOCUT CBOIl BKJIaJ B popMHUpOBaHUE OOLIEH KyJIbTYphI
YeJI0BEeKa.

M3ydyeHre maTeMaTUKH TakKe CIIOCOOCTBYET SCTETHMUECKOMY BOCIHTAHMIO YEIIOBEKA,
MIOHUMAHUIO  KPacoTbl M  H3SIIECTBA MAaTEMATUYECKUX  PACCYXKIECHUH,  BOCIPHUSATHIO
reoMeTpHUECKUX (HOpM, YCBOCHUIO U/IEU CUMMETPHUH.

Heau n ocodeHHOCTH M3y4eHHs Y4eOHOoro npeamera «MaremaTtuka» 5-9 kiaaccol

HpI/IOpI/ITCTHHMI/I JRCSAIB2 019051 06y‘IeHI/I$I MaTeMaTHke B 5—9 kiaccax SBIISIOTCS:

— (¢GopMUpOBaHHE  [EHTPATBHBIX  MATEMATUYCCKUX  IMOHATHH  (YUCIIO,  BEIUYHHA,
reoMeTpuueckas (¢urypa, IepeMeHHas, BEpPOSATHOCTb, (YHKIHA), OOECIEUUBAIOLINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUsI 00YYArOIINXCS;

— ToJBeJeHHE OOyyarolUXCsl Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U
MaTE€MaTUKU M OKPY>KAIOIIEro MUpPa, MOHUMAaHUE MAaTEMAaTUKHU KaK YacTH OOIICH KyJIbTypbl
YeJI0BEUECTBA;

— Ppa3BUTHE  WHTCIUICKTYAIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  oOydarommuxcs,
[M03HABATEJIbHOM AKTUBHOCTH, WCCIEAOBATEIbCKAX YMEHHUH, KPUTUYHOCTH MBIIUIECHUS,
MHTEpeca K U3yYEHUI0 MaTeMaTHKU;

— ¢opMupoBaHHe (PYHKIIMOHATBHONH MaTEMaTHYECKOH T'PaMOTHOCTH: YMCHHS PACIIO3HABATH
MPOSIBJICHUS MaTEeMaTHYECKUX IOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CHUTYyallMsIX W TPU U3YYEHUU JAPYTrUX YUEeOHBIX TMPEAMETOB, MPOSBICHHUS
3aBHCHMOCTEHN M 3aKOHOMEpPHOCTEH, (hOPMyIHUPOBATh HX HA S3bIKE MaTEMATHUKU U CO37aBaTh
MaTeMaTUYeCKUE MOJIEIH, IPUMEHATh OCBOEHHBIN MaTeMaTUUYECKUI anmnapar JJisl peleHus
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, HWHTEPHPETUPOBATh M OLIEHUBATh I[OJYYEHHBIE
pe3yJIbTaThI.

OCHOBHBIE JIMHUHU COACpIKaHUA KypCa MAaTCMAaTHUKU B 5—9 knaccax: «Yucmaa u BBIYMCIICHUS ),
«Anrebpa» («AnreOpaniueckue BBIPAKECHUS», «YPaBHEHUS U HEPABEHCTBA»), «DYHKIIUNY,
«"eomerpusi» («l'eomerpuueckue GUIYpsl M UX CBOMcTBa», «V3MepeHHEe TIeoMEeTpHUUECKUX
BEIMYNHY), «BeposATHOCTh M cTaTHUCTUKay». [laHHbIE TUHUM Pa3BUBAIOTCS MapajljieNbHO, KaXxaas B
COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OAHAKO HE HE3aBHCHMO OJHA OT APYrod, a B TECHOM
KOHTaKTe W B3aumojelcTBuu. Kpome »3Toro, ux oObEAMHSAET JIOTMYECKas COCTaBIISIONIAs,
TPaIULMOHHO MpPUCYIIas MaTeMaTHKe M IPOHU3BIBAIONIAs BCE MaTeMaTUYeCKHe KypChbl H
comepkarenbHbie  nuHUH.  CdopmymupoBanHoe B DegeparbHOM — rocynapcTBEHHOM
00pa30BaTeNbHOM CTaHAapTe OCHOBHOTO 0011ero o0pa3oBaHus TpeOOBaHHE «yMETh ONEPUPOBATH
MOHATHUSIMH: ONpeJieNieHHe, akCHOMa, TeopeMa, T0Ka3aTeIbCTBO; yMEHHE PACIIO3HABaTh HCTUHHBIE U
JIOKHBIC BBICKA3bIBaAHUA, IMPUBOJWUTHL HNPHUMEPLI W KOHTPHPUMEPBI, CTPOWUTH BBICKA3bIBAHHUA U
OTPHIIaHUS BBICKA3bIBAHUN» OTHOCHUTCS KO BCEM KypcaM, a (hOpMUpPOBAHHE JOTMYECKHX YMEHMH
pacripeniensercs 1o BceM rojaM oOy4deHHs Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

Conepxxanre 0Opa30BaHUs, COOTBETCTBYIOILEE IMPEIMETHBIM pPE3yJlbTaTaM OCBOEHUS



paboueil mporpaMMbl, paclpeaeaEHHBIM M0 ToaM 00y4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pazoM,
9TOObl KO BCEM OCHOBHBIM, NPUHIHUIHMAIBHBIM BOIpocaM oOydyaromuecss oOpaliaiuch
HEOJJHOKPATHO, YTOOBI OBJIAJICHUE MATEMATHUYECKHUMHM IMOHSTHUSMHU M HaBBIKAMH OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO M TOCTYMATENIbHO, C COONIIOJICHMEM NPUHIMIA IPEEeMCTBEHHOCTH, a HOBBIC
3HAaHUS BKIIOYAJIHCh B OOIIYI0 CHCTEMY MAaTEeMaTWYeCKHX MPEJCTaBICHUNA O0O0ydJaromumxcs,
pacmupsis 1 yrayousis e€, 00pas3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IIPEIMETA «<MATEMATHKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®enepaibHBIM TOCYAAPCTBEHHBIM 0OpPa30BaTENbHBIM CTAaHAAPTOM
OCHOBHOTO 00mIero o0pa3oBaHHUs MaTeMaTHKa SBISETCS OOS3aTENbHBIM IPEAMETOM Ha JaHHOM
ypoBHE oOpazoBanusi. B 5—9 knaccax y4eOHbIN npenmer «MaTeMaTHKay TPaJAulluOHHO U3y4aeTCs
B paMKax CJIEIYIOUIMX y4eOHBIX KypcoB: B 5—O6 Kilaccax — Kypca «MaremaTukay, B 7—9 kiaccax
— KypCOB «Anrebpay (BKIIOYast IEMEHTHI CTATUCTUKH U TEOPUH BEpOSITHOCTEH) 1 «I'eomeTpus» n
y4eOHOro Kypca «BeposSTHOCTh U CTaTHCTHKAY.

Hacrosimeit nporpamMmoii npexycMaTpuBaeTcs BbIICICHHE B YI€OHOM IUIaHE HAa M3YyYeHHE
MaTeMaTUKu B 5—6 Kjlaccax 5 y4eOHbBIX 4acOB B HEJIENIO B TEUYCHHE KaXKJI0r0 rojia o0y4deHus, B 7 -
9 kiaccax 6 y4eOHBIX 4acOB B HEJETIO B TEUYEHHE KaXJIOro rojpa oOydeHUs, Bcero 952 y4eOHBIX
Jaca.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA OBYYAIOIIUMUCHA
IHNPEIMETA «<MATEMATHUKA»

OcBoenne yueOHOTO TIpenMeTa «MareMaTrukay JOKHO 00eCreunBaTh TOCTH)KEHUE HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs CICAYIOIIUX JUYHOCTHBIX, METANPEIMETHBIX W TPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

JInyHOCTHBIE Pe3yaIbTAThI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpOrpamMmbl ydeOHoro rmnpeamera «MaremaTHuKa»
XapaKTepU3yITCS:

— Ilampuomuueckoe eocnumanue: TPOSBICHUEM HWHTEpeca K TNPOIUIOMY W HACTOSIIEMY
pPOCCHUHCKONW MaTeMaTHUKH, I[I€HHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSM POCCHICKUX
MaTEMaTHKOB U POCCUUCKON MaTeMaTHYEeCKOW IIKOJIbI, K MCMOJIb30BAHUIO STUX JOCTHIKEHUH B
JPYTUX HAyKax W MPUKIAJHBIX cdepax.

— Tpancoanckoe u O0yxo6HO-HPABCMGEHHOE G0CRUMIAHUE: TOTOBHOCTBIO K BBITIOJHEHUIO
00s13aHHOCTEH Tpa)KIaHWHA W peaTu3allid ero MpaB, MPEICTaBICHHEM O MaTeMaTHYEeCKHX
OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, TPOIENYyp TPa)xIaaHCKOTO
oOrmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKJIEHUIO ITUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTHYECKHM TIPUMEHEHUEM JOCTH)KCHHA HAYKH, OCO3HAHHEM
BOXHOCTH MOPAITBHO - STHICCKUX MTPUHIIUIIOB B JACITEILHOCTH YUEHOTO.

— Tpyooeoe 6ocnumanue: yCTAaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHUM MPAKTHYECKHUX 3a/1a4
MaTeMaTHYeCKON HampaBIeHHOCTH, OCO3HAaHMEM Ba)KHOCTHU MaTeMaTHYECKOr0
o0Opa30oBaHMS Ha MPOTSKCHUH BCEH KHU3HU I YCIEITHON TPO(heCCHOHATLHOM TeITeIbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHHI;,; OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHEM HWHIWBHIYATbHOMN
TPACKTOPUU OOpPa30BaHWS W JKU3HCHHBIX IUTAHOB C VYYETOM JIMYHBIX HWHTEPECOB H
0OIIIeCTBEHHBIX TOTPEOHOCTEM.



Acmemuueckoe ocnumanue: CiocCOOHOCTHIO K SMOLMOHATBHOMY M 3CTETHYECKOMY
BOCIIPUATHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, PAacCyXIECHUH; YMEHHIO BHJIETbh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

Ilennocmu nayunozo no3nanus: OpUEHTALMEH B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
Hay4YHbIX TPEACTaBIECHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UeJIOBEKa, IPUPOAbI U
o01iecTBa, MOHMMAaHUEM MAaTEeMATUYECKOH HAayKu Kak c(epbl uYeOBEUECKOH JesTebHOCTH,
9TanoB €€ pPa3BUTUA W 3HAUYUMOCTH JUISI Pa3BUTHS LMBUIM3ALMU; OBJAJAECHUEM S3BIKOM
MaTeMaTHKd W MaTeMaTUYECKOH KyJIbTypoW Kak CpeJCTBOM IO3HAHUS MHpPA; OBIAJCHUEM
IIPOCTEUIIMMH HABBIKAMU UCCIIEN0BATEIBCKON EATEIbHOCTH.

QDu3zuueckoe eéocnumanue, hopmuposanue KyJ1bmypol  300p06bA u
IMOYUOHANILHO20 01a20N0NYYUA: TOTOBHOCTHIO IPUMEHATh MaTEeMAaTUYECKUE 3HAaHUS B
MHTEpECax CBOETO 3/10POBbS,  BEACHUS 310poBOro  obpasa JKU3HU (3710pOBOE

NUTaHue, COAJTaHCUPOBAHHBIM pPEXHM 3aHATHH M OTAbIXA, peEryisipHas ¢undeckas
aKTHUBHOCTH); C(OOPMUPOBAHHOCTD HABBIKA PEe(PICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OLIMOKY U
TAKOTO e MpaBa JPYroro 4esoBeKa.

IKonozuueckoe gocnumanue: OpPUCHTAIMEH HAa TPUMEHEHHWE MAaTEeMAaTUYECKUX 3HAHUN JUIS
peleHust 3a1a4 B 00JaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, IJIAHUPOBAHUS TOCTYIKOB H
OLIEHKM WX BO3MOXKHBIX TIOCIEACTBHN JJISI OKPY)KAIOLIEH Cpeabl; OCO3HAaHHUEM TIJI00ATBHOTO
XapakTepa 3KOJIOIMYECKUX Mpo0iIeM U IMyTel UX perieHusl.

Jluunocmuwvie  pesyromamol,  obecneuusaowue  adanmayuio  odyuarwuieoca K
UBMEHAIOWUMCA YCII06UAM COUUATLHOU U NPUPOOHOIU CPeOdbl: TOTOBHOCTBHIO K JICHCTBUSIM B
YCIIOBHSIX ~ HEONPENCIEHHOCTH, IMOBBIIIEHHIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
IPAKTUYECKYIO JIeATEIbHOCTh, B TOM YUCIIE YMEHHE YYUThCA y APYrHX JIOJEH, npuodperaTs B
COBMECTHOM [ESTEIbHOCTH HOBBIE 3HAHMs, HABBIKW M KOMIIETEHIMH M3 OINbITa JAPYIHX;
HE00XO0AUMOCTBIO B GOPMUPOBAHUN  HOBBIX 3HAHMI, B TOM yuciae  GOpMyIHpPOBATH
UJCH, MOHATHUS, TUIOTE3bl 00 O0BEKTaX M SIBICHHUSX, B TOM 4YHCIE paHEe HE H3BECTHBIX,
0CO3HaBaTh JEQUIMTHI COOCTBEHHBIX 3HAHWHA W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAlMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIM KOHTPMEp, KOPPEKTUPOBATh NMPHHUMAEMbIE PEIICHUs U
neicTBus, GOopMyITUPOBATh U OLIEHUBATh PHCKH U TIOCIIEACTBUS, JOPMHUPOBATH OIIBIT.

MeTtanpeamMeTHbie pe3yJibTaThl
MertanpeameTHble pe3yabTaThl OCBOCHUS MpOrpaMMbl yueOHOro npeamera «MartemaTuka»

XapPaAKTCPUBYIOTCA OBJIaACHHUEM YHUBCPCAJIbHBIMHU IIO3HAaBaTCJIIbHBIMHA HeﬁCTBHHMH,

YHUBCPCAJIbHBIMU  KOMMYHWKATUBHBIMU HCﬁCTBHﬂMH U YHUBCPCAJIBHBIMH PCTYIATUBHBIMHA

JIEUCTBUSIMU.

1.

Yuueepcanonvie nosnasamenvhvie oeticmausl obecneuusaiom gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00y4arowmuxcs (0c6oenue mMemooo8 NOSHAHUS OKPYICaAouie2o Mupa,
npuMeHenue 102UUEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3zoewvie nozuueckue oeiicmeun:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTHYeCKUX OOBEKTOB, MOHATHH,
OTHOILIEHUN MEXY ITOHATUAMU;

dbopMynupoBaTh  ONpeJeNieHUusT  TOHATUN;  YCTaHaBIMBATh  CYILIECTBEHHBIM  MpHU3HAK
KJ1acCU(UKALUU, OCHOBaHUS /1711 000OLICHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAUMOIO aHAIN3a;



BOCIIPUHUMATh, (OPMYJIHPOBATH W NpPeoOpa3oBbIBATh CYKICHHUA: YTBEpAMTEIbHbIE H
OTpHULaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIIKE; YCIOBHBIE;

BBISIBIIITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MpPOTHBOpeuHs B (akrax,
JAHHBIX, HAOJIIOICHUSX U YTBEPKACHUSIX;

IpeaaaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JienaTh BBIBOJABI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTEeMAaTUYECKUX YTBEPXKIEHUH (MpsiMble W OT MPOTHUBHOTO),
MPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOKHBIE  JJOKa3aTeJbCTBA ~ MaTeMaTHYeCKUX  (aKToB,
BBICTPaMBaTh apryMEHTAlMI0, MPHUBOAMTH MPHUMEPHl U KOHTPIPUMEPHL; OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pelieHus y4yeOHOHM 3amayuM (CpaBHMBATh HECKOJIBKO BapUaHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3zoevie uccneooeamenvckue oelicmeus:

UCIIOJIb30BAaTh BOIPOCHl KaK HCCIECIOBATEIbCKHI HHCTPYMEHT IO3HaHHS; (HOPMYIHPOBATH
BOIPOCHI, PUKCUPYIOLIKE TPOTHBOPEYHUE, TPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE
U IaHHOE, (OPMHUPOBATH TUTIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

HPOBOJUTH [0 CAMOCTOSATENILHO COCTABICHHOMY IUIAHY HECIIOKHBINA IKCIIEPUMEHT, HEOOIbIIOE
HCCIIC/IOBAHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMAaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOH;

CaMOCTOSTENIbHO (popMyNIUpoBaTh OOOOLICHHS W BBIBOJABI MO pe3yjibTaraM IPOBEAEHHOTO
HaOJTI0/ICHHS1, UCCIICIOBAHNUS, OLICHUBATh JIOCTOBEPHOCTD ITOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011eHMIT;

HPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOILECCA, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Paboma c ungpopmaueii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMAIMM, JAaHHBIX, HEOOXOIUMBIX IS
pellIeHns 3a/1a4H;

BbIOMpPATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATb W HHTEPIPETHPOBATH  WH(POPMAIHIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (QopMy HpelcTaBiIeHUs HHGOpPMALMM M WIUIIOCTPUPOBATH pELIaeMble 3ajauu
cXeMaMH, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOUHAIUAMUY;

OLICHMBATh HAAEKHOCTh HUH(POPMALMU 10 KPUTEPHUSM, MPENJIOKEHHBIM YUYUTEIEeM WU
c(OpMYJINPOBAHHBIM CAMOCTOSATEIBHO.

2. Vuueepcanvuvie KOMMYHUKAMUGHbIE OelCMEUs] obecneyusaiom cghopmupogannocms
COYUANLHBIX HABLIKOB 00YUAOUUXCAL.
Obwenue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKAEHUS B COOTBETCTBUH C YCIOBUSMU M LIEISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaThb CBOI0 TOYKY 3PEHUS B YCTHBIX M INHUCBMEHHBIX TEKCTax,
JlaBaTh MOSICHEHUS 10 X0y PELIEHUs 3aJa4l, KOMMEHTHUPOBAaTh MOJIYYEHHBIN pe3yibTar;

B XO/le¢ OOCYXIEHMs 33JaBaTh BOIPOCHl IO CYLIECTBY OOCYXIa€MOH TeMbl, NPOOJIEMBI,
pemaeMoil 3aJauM, BbICKa3blBaTh UACH, HALIEJICHHBIE HA MOMCK PELICHMS]; CONOCTABIISITh CBOU



CYXKICHHS C CYXICHUSIMHU JIPYTHX YYaCTHHKOB JIHAora, OOHapy)KUBAaTh Pa3Inuue U CXOJCTBO
TIO3HIINIT; B KOPPEKTHOH (hopMe POpMYITHPOBATH pa3HOIIIACHS, CBOU BO3PAKCHUS;

— TIPEICTaBIATh PE3yJbTaThl pEIICHHs 33/1a4d, OKCIIEPUMEHTa, HCCICIOBaHUs, IPOCKTa,
CaMOCTOSTENIHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3agad MpE3CHTAlMd |
0CcOOEHHOCTEH ayTUTOPUH.

Compyonuuecmeo:

— TMOHMMAaTh W HCIOJb30BaTh MPEUMYNIECTBA KOMAHJHOM W HHIUBUAYaJbHOW pabOTHI mpH
pelieHnr y4eOHBIX MAaTeMaTHYeCKHX 3a1ad;, MPUHUMATh IeJIh COBMECTHOW esSTEIbHOCTH,
TUTAHUPOBATH OPTAaHHU3AIMI0 COBMECTHOU pabOThI, pacIpeieNsiTh BUIBI pa0d0OT, TOTOBAPUBATHCS,
00CYX1aTh MPOLIECC U PE3YNIbTAT paboTHI;

— 0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

— yd4acTBOBaTh B TPYHNIOBBIX ¢dopmax paboTel (0OCYkIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JIp.); BBIOJIHATH CBOIO YacTh PaOOTHI M KOOPJMHUPOBATH CBOU JACHCTBUS C APYTHMHU
qJICHaMH KOMaHJIbl; OIEHMUBATh KA4eCTBO CBOETO BKJIJa B OONIMHA MPOAYKT MO KPUTCPHUSM,
c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

3. Vuueepcanvuvie pecynamuguvie Oelicmeusi obecneduugarom GOpMUpoO8aHue  CMbICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

— Camoopeanu3ayusa: caMOCTOSITEIIBHO COCTABIIAThH IUIAH, aITOPUTM pElIeHUs 3afaun (WIH ero
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM UMEIONIMXCS PECypCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBATh U KOPPEKTUPOBATH BapUAHTHI PELICHUN C y4€TOM HOBOU
nHpopMaIuu.

— Camoxonmponp: BIaJeTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoIiecca U pe3yibrara
pelIeHrs MaTeMaTU4YecKoi 3a7auu; MPEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3SHHKHYThH NPHU
pelIeHnr 3a7aud, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJCHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH; OIICHHBATh COOTBETCTBUE pe3yabTaTa
JeSITeIbHOCTH TIOCTABIICHHOW I M YCIOBHSAM, OOBACHATH MPUUYUHBI JOCTHKCHUS WA HE
JOCTUKEHHS 1IeTTH, HAXOUTh OLINOKY, 1aBaTh OI[EHKY MPHOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yIbTaThI

[IpenmMeTHbIe pe3yabTaThl OCBOEHUs pabouell MporpaMMbl 10 MAaT€MAaTUKE IMPEICTaBICHBI
Mo ToAaM OOYYEHHs B CIEIYIOIIUX pa3/ienax MporpaMMbl B PaMKax OTAEIBHBIX KypcoB: B 5—6
Kjaccax — Kypca «Marematuka», B 7—9 Kkiaccax — KypcoB «AnreOpa», «['eomeTrpus»,
«BeposTHOCTD M CTAaTHCTHKAY.

Pazsutne JJOTNMYECKUX HpCI[CTaBJ'ICHI/Iﬁ n HAaBBIKOB JJOTHYECKOI'o MBIIIJICHU A
OCYILECTBISIETCS HA MPOTSHKEHUU BCEX JIET 00YUYEeHHUsI B OCHOBHOM IIKOJIE B paMKax BCEX Ha3BaHHBIX
KypcoB. IIpenmnonaraercs, 4To BBITYCKHHK OCHOBHOM IIIKOJBI CMOXET CTPOMTH BBICKAa3bIBAaHUS U
OTpUIIAaHUS BBICKA3bIBAHWN, pACIO3HABAaTh MCTUHHBIE M JIOXKHBIC BBICKA3bIBAHUS, NPUBOIUTH
OpUMEpPbl M KOHTPIPHUMEpPHI, OBJIAJeeT MOHATUSMHU: OIpeJesieHHe, aKCHOMa, Teopema,
A0Ka3aTCJIbCTBO — W HAYYUTCA HMCIIOJIB30BAaTh HMX IIPU BBIMMOJIHCHUH y‘-Ie6HI)IX 1 BHE y‘—Ie6HI)IX
3amad.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHKA»
5 -6 KIIACCBI

HEJIA N3YYEHUSA KYPCA:

IIproputeTHbIMH LIENAMU O0yUEHUSI MaTEMAaTUKE B 5—6 Ki1accax sIBJISIOTCS:

— MpoJobKeHHE (OPMUPOBAHMS OCHOBHBIX MAaTEMAaTUYECKUX TMOHATUH (YMCIO, BEJIMYMHA,
reomMerpuueckas ¢urypa), 00eCHeUMBAIOUIMX IPEEMCTBEHHOCTh UM  IEPCHEKTHUBHOCTb
MaTEeMaTHYECKOro 00pa3oBaHusl 00yJarOIIUXCS;

— pa3BUTHE HMHTEUIEKTYalbHbIX U TBOPYECKMX CHOCOOHOCTEH 0OydaroImmxcsl, MO3HaBaTEJIbHON
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, HHTEpeca K U3yUYEeHUIO MaTEMATUKH;

— TMO/ABEJCHME OOYy4alOIIMXCsl Ha JOCTYIIHOM JUIsl HMX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTHKU U OKPY>KAIOLIEro MUpa;

— (QopmupoBanue (yHKIMOHATBHOW MAaTEeMAaTUYECKOH TI'pPaMOTHOCTH: YMEHHs pacloO3HABATh
MaTeMaTHYeCKue OObEKThI B PEaIbHBIX KU3HEHHBIX CUTYaLUsAX, IPUMEHSITh OCBOCHHbBIE YMEHHUS
JUIA  pelleHUs] IPAaKTUKO-OPHUEHTUPOBAHHBIX  3a/ay, MHTEPIPETHPOBaTh  IOJy4YEHHBIE
pe3yJbTaThl U OLEHUBATh UX HA COOTBETCTBUE MPAKTUUYECKOM CUTYaINH.

OCHOBHbBIE JTMHUM COJAEpKAHMSI Kypca MaTeMaTHKu B 5—6 kiaccax — apupMeTHdeckas u
reoMeTpUYecKasi, KOTOpbIE Pa3BUBAIOTCSA MapaliebHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJHA OT JpPYroil, a B TECHOM KOHTAKT€ M B3aUMOJICHCTBUHU.
Taxxe B Kypce pOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJreOpbl ¥ ONMKUCATEIbHOW CTATUCTUKH.

N3yuenne apupmMeTnyeckoro Marepyuaia HAUMHACTCS CO CUCTEMATU3alluU U pa3BUTHs 3HAHUH O
HaTypaJIbHBIX 4YMCJIAaX, IIOJyYEHHBIX B HadalbHOM Iukoje. IIpy 3TOM coBEpLIEHCTBOBAaHME
BBIUUCIIUTENIbHOW TEXHUKH U (POPMHUPOBAHME HOBBIX TEOPETHYECKMX 3HAaHUM coYeTaeTrcs C
pa3sBUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B UYAaCTHOCTM C OOy4E€HHEM IMpOoCTeHIINM mIpuémam
MPUKUIKY U OLEHKU Pe3ysIbTaTOB BblUKMCIeHUN. M3yueHrne HaTypaabHBIX YUCEI MPOIOJIKAETCS B 6
KJIacCe 3HAKOMCTBOM C HauaJbHBIMU MOHITUSIMH TEOPUHU JAECTUMOCTH.

Jpyroil kpynHblii OJOK B coAepKaHUM apUPMETHUYECKON JuHUM — 3T0 Apodu. Hauamno
U3Y4YEeHUsI OOBIKHOBEHHBIX M JECATUYHBIX JpoOell OTHECEeHO K 5 Kiaccy. DTO MepBblil 3Tam B
OCBOEHUU JIpo0el, Kora MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU HJI€IMHU, OHATUSAMHU TeMbl. [lpu
3TOM pacCMOTPEHHE OOBIKHOBEHHBIX Jpo0eil B TMOJIHOM 00BbEME MNpenlIecTBYeT H3YUYEHHUIO
JECATUYHBIX JIpoOel, YTO 11enecoo0pa3HO C TOYKU 3PEHHs JIOTMKHM M3JI0KEHUS YMCIIOBOH JIMHUM,
KOorjga IpaBWja JEHCTBUH C JECATUYHBIMH ApPOOSMH MOXXHO OOOCHOBaTh YK€ H3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHUS JIEHCTBUNA ¢ OOBIKHOBEHHBIMU JpOOSMHU. 3HAKOMCTBO C JAECATUYHBIMU
OpOOSIMH PACIIMPUT BO3MOXKHOCTU JUUISl MOHUMAaHMSI OOYYaIOUIMMUCS MPHUKIAJHOTO MPUMEHEHUS
HOBOM 3alMCH MPU U3yYEHUH IPYTUX MPEIMETOB U NMPU MPAKTUUECKOM Hcnoiab3oBaHuu. K 6 kimaccy
OTHECEH BTOPOM JTalm B HM3YYCHUH JpoOed, Trae MPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHS U TmpeoOpa3oBaHHs JApoOed, OCBOEHHWE HOBBIX BBIUHCIUTEIBHBIX aAJITOPUTMOB,
OTTaYMBaHUE TEXHUKH BBIYMCICHUH, B TOM 4YHCIE 3HAUEHUN BBIPAKEHUH, COAEpKAIIMX U
OOBIKHOBEHHBIC, U JIECATHYHBIC JpPOOH, YCTAaHOBJIEHHE CBS3€H MEXJy HUMHU, pPacCCMOTpEHHE
npuéMOB pelIeHus 3ajad Ha ApoOu. B Hauame 6 kiacca MPOMCXOAUT 3HAKOMCTBO C TOHSATHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3yUYEHHS TIOJIOKUTENBHBIX U OTPULATENIbHBIX YHCEN SBISETCS TO, UYTO OHU
TaKkK€ MOTYT paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3Yy4EHHS TEMBbI
«[lonoxurensHple W OTpHUIATENbHBIE YKCla» Bbaensercs noarema «llempie yucima», B paMkax



KOTOPOW 3HAaKOMCTBO C OTPUUATEIbHBIMM YHUCIAMH W JEUCTBUSMHU C IOJOKUTEIbHBIMU U
OTpHULATEIbHBIMH YHCIAMH IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAX01a. DTO MO3BOJISIET HA
JOCTYITHOM YPOBHE ITO3HAKOMUTD YJaIIUXCS IPAKTUYECKHA CO BCEMH OCHOBHBIMU IIOHATUSMHU TEMBI,
B TOM YHUCIIC W C IpPaBUJIAMU 3HAKOB IPH BBHINOJHEHHUM apudmernueckux neiictBuii. M3yueHue
palMoOHANBHBIX YUCEN Ha 3TOM HE 3aKOHYMTCS, a OyJeT MpOAOJDKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTaHET CIEAYIOIIMM IPOXOAOM BCEX MPUHLHUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3/ieJICHUE
TpyIQHOCTEH obJyieryaer BOCIPUSATHE MarTepHala, a paclpeieieHHe BO BPEMEHH CIOCOOCTBYET
MIPOYHOCTH MPUOOpPETAEMbIX HABBIKOB.

[Ipu oOy4yeHHHM pelIeHHI0O TEKCTOBBIX 3agad B 5—6 KiaccaXx HCIOJIb3YyIOTCA
apupmeTnueckue TpUEMBI  pelieHHus. TeKCTOBbIE 3aJaud, pellaeMble TpU  OTpabOTKe
BBIUHCIIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a/lauMl CIEIYIOIIHUX BUJIOB: 3a1a4u
Ha JBWKEHHME, Ha YacTH, Ha IOKYIIKHM, Ha pabdOTy M IPOU3BOJUTEIBHOCTb, HA IPOLIEHTHI, Ha
OTHOIIEHHS | Tpornopiu. Kpome Toro, odydaronuecss 3HaKOMATCS ¢ IpUEMaMH peIICHUs 3a1a4
nepedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ nHpOpMaluei, npeacTaBieHHol B hopme
Ta0JIUI WK JUarpamM.

B paloueii mporpamme  mperycMOTpPeHO  (QOPMHUPOBAHUE  IMPOIMEIECBTUUECKHIX
anreObpanveckux mpeacTaBleHUil. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCUMOCTH OT
MaTE€MaTHYECKOr0 KOHTEKCTA BBOJUTCA ITOCTENIEHHO. byKBEHHAsi CUMBOJIMKA IIMPOKO HUCIIOIb3YETCS
IPEKJE BCEro JJIsl 3allucu OOIIMX YTBEPXKJIECHUM M TNpEeMJIOKEHUH, (GOpMyJ, B HAaCTHOCTU IS
BBIYMCIICHHS TEOMETPUYECKUX BEIMYHH, B KAYECTBE «3aMECTUTEIS» YUCIIA.

B kypce «Marematuku» S5—6 KIaccoB IpeACTaBi€HAa HarJsiiHAasg TeOMETpHs,
HampaBlieHHAsT Ha pPa3BUTHE OOPAa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHHS,
M300pa3UTETbHBIX YMEHUN. DTO BaXKHBINA ATal B U3YyYCHHH F€OMETPHUH, KOTOPBIHA OCYILECTBISAETCS
Ha HarJISAHO-TIPAKTHYECKOM YPOBHE, OMMPAETCS Ha HATISIIHO-00pa3HOE MBIIIJICHHE 00YJYaroIIuXCsl.
Bonpmias poab 0TBOAUTCSA NPAKTHUECKOU I€ATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.

OOyuaromuecs 3HaKOMSTCS C TEeOMETpUYeCKUMHU (UrypamMu Ha TIUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTyparusiMu, ydaTcss U300pakaTh UX Ha HEJIMHOBAHHOU U
KJIeTYaTOW Oymare, pacCMaTpUBaIOT UX MPOCTEHIIME CBOWCTBA. B mpoliecce u3ydeHus: HarJISTHON
reOMETPUM 3HAHUA, MOJy4YEHHbIE OOYYalOUIMMHCS B Ha4daJIbHOM IIKOJE, CUCTEMAaTU3UPYIOTCS U
PaCHIMPSIOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IIaHy B 5—6 KiaccaX HW3y4aeTcs WHTETPUPOBAHHBIM MpeaMeT
«MatemaTHKa», KOTOPBIA BKIIOYAET apuPMETHUECKUN MaTepual M HarjsAHYyl0 TE€OMETPHIO, a
TaKk)Ke TPOTEeBTUYECKUE CBEICHHS W3 anreOphl, dJIEMEHThl JIOTUKM M Hadaja OMHCcaTeIbHON
CTaTHUCTHKH.

VY4eOHbIi MJ1aH Ha U3y4YE€HHE MaTeMAaTUKH B 5—O6 Kjaccax OTBOAMT HE MeHee 5 y4eOHbIX
YacoB B HEJCIIO B TEUCHHE KaXI0T0 rojga 00y4ueHus, Bcero He MeHee 340 yaeOHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

5 kaacc
HarypajibHble 4nc/ia 1 HyJ1b
HarypanpHoe uucno. Psn HarypampHbix uucen. Yucno 0. M3o0paxkeHune HaTypalbHBIX



YUCEJT TOYKaMU Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOA.

ITo3unmoHHas cucrema cuucieHus. Pumckas HyMepauust  Kak
IIpUMEP HEMO3ULIMOHHOM CUCTEMBI CUMCIEHUS. [lecsiTuUHas cucTemMa CUMCIICHUSI.

CpaBHEHHE HATypaJIbHBIX YHCEJNl, CPAaBHEHHWE HATypaJlbHBIX uucenl ¢ HylnéM. CrocoObl
cpaBHeHUs. OKpyTJeHHE HaTypaJbHbIX YUCEIL.

CiioxeHue HaTypajbHbIX YHCEIl; CBOMCTBO HYJIA MPH CIOXKEHUU. BrlunTaHue Kak AeicTBue,
oOpaTHOE CJIOXKEHUIO. YMHOXXEHHE HATypajbHBIX 4YHCENl; CBOWCTBA HYJIS W €IWHULBLI IpU
yMHOXEeHHH. JlemeHue kak jeicTBue, oOpaTHOe YMHOXeHHI0. KOMMOHEHTHI JCHCTBUMN, CBS3b
Mexny HumH. IlpoBepka pesynbrara apudmernueckoro naeiictsus. IlepemecTtutensHoe u
COUYETATEJIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHMS WU YMHOXEHHS, PaCIpEeIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Ui 0003HAUEHUS HEM3BECTHOTO KOMITOHEHTa M 3aIllCH CBOICTB
apuMeTnyecKux IeHCTBUH.

Jenutenu u KpaTHbIE YMCIIa, Pa3JIOKEHUE HA MHOXUTENHU. [IpocThle M COCTaBHBIE YMCIIA.
[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypajJbHBIM IIOKa3aTejieM. 3alKiCh YWCIA B BUAE CYMMBI pa3psIHbIX
CJIaraeMblIX.

YucnoBoe BbIpaKEHHE. DBpluucieHHME 3HAYEHUM UYMCIIOBBIX BBIPAXKECHUH; IOPSAIOK
BBITNIOJIHEHUS AelicTBUN. VIcnob30BaHne IPU BBIYUCIICHUSAX IEPEMECTUTENILHOTO U COYETATEIBbHOTO
CBOMCTB (3aKOHOB) CIIO’KE€HUSI U YMHOKEHUS, PaCIPEIeTUTEIbHOTO CBOWCTBA YMHOKECHHUS.

Apoon
[IpeacraBnenne o apobM Kak crocoOe 3amucH 4acTu BeauduHbl. OOBIKHOBEHHBIE APOOH.

[IpaBuibHbIE U HempaBUibHBIE ApoOu. CMerianHas ApoOb; MpeACTaBICHUE CMEIIaHHOW JIpoOu B
BUJIE HEMPaBWIBHON JpoOM W BBIJCIIEHUWE 1EJIOM YacTH 4YHClia W3 HENPaBWIBHON IpOOH.
N3o6paxenue apobeli ToukaMu Ha YUCIOBOM mpsaMoil. OcHoBHOE cBOMCTBO Apodu. CokparieHue
npobeii. [IpuBenenue npodu k HOBoMY 3HaMeHaTento. CpaBHEHUE IPOOeH.

CrnosxeHue U BbIUMTAHUE IpoOei. YMHOXKEHHE U JIeJIeHHe Tpo0eil; B3auMooOpaTHbIE ApoOH.
HaxoxaeHue yacTu 1enoro 1 1ey1oro 1o ero 4acTH.

Hecstnunas 3anuch npobeit. [lpeacraBnenune necaTuuHod ApoOM B BUAE OOBIKHOBEHHOM.
N3o0pakeHne AECATHYHBIX APOOEH TOYKaMH HAa YUCIOBOM mpsimMoil. CpaBHEHHE IECATUUHBIX
poOei.

ApudmeTndeckne IeHCTBUS C JECATUYHBIME Ipo0siMu. OKpyTiieHHe AeCATUYHBIX IPOOeit.

Pelrenne TeKCTOBLIX 32424
Pemenne TEKCTOBBIX 3a1a4d apuPMETHUYCCKHM CIOcOOOM. PemieHue mormdeckux 3ajad.
Pemenne 3amau mepeOOpoM BceX BO3MOKHBIX BapHaHTOB. VICIIONB30BaHWE MPU PEIICHUU 33adu
TAOJIHIL U CXEM.

Pemenune 3amau, comepkalnx 3aBUCUMOCTH, CBSA3BIBAIOIIUE BEIWYMHBI: CKOPOCTb, BpEMH,
paccTtosiHue; I1IeHa, KOJHYeCTBO, CTOMMOCTb. EMWHUIBI HM3MepeHUus: MacChl, 00bEMa, IICHBI;
paccTosHus, BpEMEHU, CKOPOCTU. CBA3b MEXKTY €AMHULIAMU U3MEPEHUS KaXKI0M BEJIMYHUHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BUIE TAOIUII, CTOIOYATHIX TUATPAMM.

Harnsignas reomerpust
Harnsaneie npeacrasienus o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIy4, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsAmoi, ocTpelil, Tynmol M pa3BEPHYTHIN



YIJIBL.
JnuHa  oTpe3ka, METPUYECKHE €IWHUObBl JUIMHBL. J[IMHAa JOMaHOM, mHepUMeETp

MHOT'OYrojibHUKa. MI3MepeHue 1 nocTpoeHre yIriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.
Harnsgaeie npencraBieHust 0 GUTypax Ha MJIOCKOCTH: MHOTOYTOJIBHHK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUTY.
N3o0pakenue ¢uryp, B TOM 4yucie Ha kiaeTdaroid Oymare. [loctpoeHune koHUTypanuii u3
yacTell MpsAMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW W KjeT4yarod Oymare. Mcrmosiab30BaHHE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.
[Tnomane npsIMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABIEHHBIX M3 MPSIMOYTOJHHUKOB, B
TOM uucie puryp, n300pakE€HHBIX Ha KieTyaTol Oymare. EQMHUIBI M3MEPCHHUS TLTOMIAIH.
Harnsgaeie  mpeactaBieHuss O — HPOCTPAHCTBEHHBIX — (UTYpax:  MPSMOYTOJbHBIN
napajuiefienunea, Kyo0, MHOTOTPaHHHKH. N3o0paxenue MPOCTEUIIINX
MHOTOrpaHHHUKOB. Pa3BépTku kyOa m mapamuienenunena. Co3naHue Mojeneil MHOTOTPAaHHUKOB
(13 Oymaru, IpOBOJIOKH, TNIACTUIIMHA U JIp. ).

O06BEM PAMOYTOIBHOTO Napaiienenunena, kyoa. Enquauib: n3mMepenus oobéma.

6 xaacc
HarypanbHble ynciia
ApudpmeTnueckue AEUCTBUS C MHOTO3HAYHBIMU HaTypalbHbIMU 4HUCIaMU. YucIoBbIE
BBIPQXECHUS, MOPSAOK JIEHCTBUM, HCHOJIb30BaHHE CKOOOK. lcmonb3oBaHue Npu BBIYMCICHUSX
IIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOMCTB CJIOXKEHHUS M YMHOXEHMS, PacIpeleiIuTeIbHOrO
CBOMCTBA YMHOXKeHU. OKPYIJIEHUE HATYPaJIbHBIX YUCEIL.

Jlenmurenn W KpaTHBIC YHWCIA; HAWOOJNBIIUN OOMIUI JenuTeNh W HauMEHbIIee ofIiee
KpaTHoe. JlemuMocTh CyMMBI M pOW3BecHUS. [lelieHne ¢ OCTaTKOM.

JApoon
OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apoOed. CpaBHeHHE U

ynopsourBanue JIpobei. PerieHue 3ajady Ha HaxOXJIE€HHE YacTH OT LIEJOr0 M LEJIOro Mo ero
yactu. Jl[poOHoe uHcio Kak pe3ynbTaT AeneHus. llpencraBieHue aecaTH4yHON ApoOu B BuUje
OOBIKHOBEHHOI ApoOM M BO3MOXKHOCTh MPEJCTAaBICHNUS OOBIKHOBEHHOM ApOOH B BUJE AECATHUHOM.
Hecatuunbple ApoOuM M MeTpuyeckas cuctema Mep. Apudmerndeckue AEHCTBUS M YHCIOBBIE
BBIPQ)KEHUS C OOBIKHOBEHHBIMHU U JIECATUYHBIMU JAPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHOIIEHHMU. Macmral, nponopuus. IIpumenenue
MIPONOPLMI IPU PELLICHUH 3a]1a4.

[TonsiTe mpoueHTa. BbruncineHue mpoueHTa OT BEIWYMHBI M BEJIMYMHBI 110 €€ MPOLEHTY.
BoipaykeHue NpoOIEHTOB AECATUYHBIMU JpobOsimu. Pemenue 3amad Ha mpoUeHTHL. BeipaxeHue
OTHOIIECHHUS BEJTMYMH B MPOLEHTAX.

Ilos10:xuTENBHDBIE H OTpHLHATEIbHBIC YUCIA

[TooxuTenpHbIE U OTpULIATENbHBIEC Yncia. Llenbie yncma. Monynps 4ncia, reoMeTpuYecKas
UHTEpIpeTanus Monayns uucia. M3o0paxkeHue uncen Ha KOOpAUHATHOW mpsiMoil. YUuciosble
MIPOMEXYTKH.

CpaBHeHue uucen. ApudmMeTnueckue JIeHCTBUS C MOJOXKHUTEIbHBIMH M OTPHUIATEIbHBIMU
YHUCJIAMH.

[TpstmoyronbHasi cucreMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOYKM Ha IUIOCKOCTH,



abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IJIOCKOCTH.

BykBeHHbIe BHIPA:KEHHUS

[Ipumenenue OyKB I 3allMCH MAaTeMaTHYECKUX BBIpAXKEHUH M mpeioxeHuid. CBolicTBa
apudmeTrnyeckux AeicTBuil. BykBeHHBIE BBIpRKEHHSI U YHUCIIOBBIE MOJCTAHOBKH. ByKBEeHHBIE
paBEHCTBA, HAXOXACHUE HEM3BECTHOr0 KoMIoHeHTa. DopmMyiibl; GopMysIbl IEpUMETpa U TUIOIIAIN
psIMOYTOJIbHHKA, KBaJpaTa, 00bEMa napaienenurnena 1 Kyoa.

Pemenue TekCTOBBIX 33124

Pemenne TekCcTOBBIX 3amad apuPMETHYCCKHM CIOCOOOM. PeleHue Jormueckux 3amad.
Pemenwue 3amay mepeGOpoM BceX BOSMOKHBIX BAPUAHTOB.

Pemienue 3anmau, copepKauux 3aBUCMMOCTH, CBSI3BIBAIOIIMX BEIMYHUHBI: CKOPOCTh, BpEMS,
paccrosiHue; IieHa, KOJUYECTBO, CTOMMOCTbH; IPOU3BOJUTEIBHOCTh, BpeMs, OO0BEM paboOTHI.
EauHunbl u3MepeHus: Macchl, CTOMMOCTH; PACCTOSIHUSA, BpPEeMEHH, CKOpocTU. CBsi3p MexXIy
€IMHULIAMU U3MEPEHUS KaXK10M BETUUHHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOILEGHUEM, MPOMOPILHOHAIBHOCTHIO  BEJIMYHUH,
MPOIICHTaMU; PEIICHHE OCHOBHBIX 3a/1a4y Ha APOOU U MPOIICHTHI.

OrneHka ¥ IPUKUIKA, OKPYTJICHHE pe3yIbTara.

CocrapiieHre OYKBCHHBIX BBIPOKECHUH 110 YCIIOBHUIO 33]1a4H.

[IpeacraBnenre MaHHBIX C TOMOIIBIO Tabmui W auarpamm. Crosi0yaThie IUarpaMMbl:
YTEHHUE U TIOCTpoeHHE. UTeHNE KPYroBhIX TUArpPaMM.

Harnasgnas reomerpust

Harnsanueie npencraBienus o purypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE3OK, Iy, YroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3anmHOe pacnosio)keHuWe JBYX NpPsSMbBIX Ha IJIOCKOCTH, IapajUIeNIbHBIE IPSIMBIE,
NEPIEHIUKYIIApHbIE TpsMble. V3MepeHue pacCTOSHMN: MEXIy ABYMsS TOYKAMH, OT TOYKH [0
IIPSIMOM; JUIMHA MaplIpyTa Ha KBaJIpaTHOU CETKE.

W3mepeHre U IOCTPOCHHME YIVIOB C IIOMOIIBI0 TPAaHCIOPTHpPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIN,  HpPSIMOYTOJIbHBIM,  TYNOYTOJbHBIM;  paBHOOEIPEHHBIH, PaBHOCTOPOHHMM.
YeThIpEXYroJbHUK, IPUMEPHI YETBIPEXYTOJBHUKOB. lIpsIMOYroJbHHMK, KBajapaT: HCIIOJIb30BAaHUE
CBOMCTB CTOPOH, YIJIOB, AuaroHanei. M3o0paxeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAaHHOU
Oymare ¢ HCHOJb30BaHUEM LMPKYJIA, JIMHEWKH, YroiibHHWKa, TpaHcrnoptupa. [locTpoenust Ha
KJIeT4aToi Oymare.

[Tepumerp mMHOroyroibHuka. [loHsaTrne momanu GUrypsl; eIUHHULIBI U3MEPEHUS MJIOIA U,
[TpubnmxénHoe n3MepeHue miouanu Guryp, B TOM 4ucie Ha KBajapatHol cetke. [Tpubnmxénnoe
U3MEPEHUE IIIUHBI OKPYKHOCTH, IIJIOIIAIU Kpyra.

CuMMeTpHs: LIeHTpallbHasi, OCeBasl U 3epKajbHas cuMMmeTpun. [locTpoeHne cuMMeTpUYHBIX
¢uryp.

Harnsanuelie npencraBiaeHus 0 MPOCTPAHCTBEHHBIX (pUrypax: nmapajijenenumnes, Kyo, npusma,
nupamMmia, KOHyC, HWIMHIp, map u cepa. M3o0paxenue mpocTtpaHcTBeHHbIX ¢Guryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, HWIMHJpa U KoHyca. Co3gaHue Mojenel MPOCTPaHCTBEHHBIX (pUryp
(13 Oymaru, IpOBOJIOKH, TJIACTUIIMHA U JIp. ).

[TonsiTne  o0bEMa;  equHUIBI  U3MepeHus  o0bEMa. OO0BEM  TPSIMOYTOJIBHOTO
napajienenunena, Kyoa.



IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEM
IMPOI'PAMMBI KYPCA (ITIO I'OAAM OBYYEHMUS)

OcBoenne ydyeOHOTO Kypca «Martemarukay B 5—6 Kiiaccax OCHOBHOM IIKOJBI JTOJIKHO

obecneunBaTh AOCTHIKCHUC CIICAYIOIIHX NPEIAMCTHBIX O6pa3OBaT€JIbHBIX PC3yJIbTATOB:

5 kaacc

Yuciaa ¥ BBIYHCIECHHS

IloHnMaTh M NPaBWIBHO YHOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATypalbHBIMHM YHUCIIAMH,
OOBIKHOBEHHBIMH U JI€CATUUHBIMU IPOOSIMH.

CpaBHMBAaTh M YNOPAJOYMBATH HATypajJbHbIE YKMCIA, CPAaBHUBATh B IPOCTEHIIMX CIydasx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YMCIOBOM) MPSAMOM C COOTBETCTBYIOLIUMM €I YHCIOM U
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH HA KOOPJUHATHON (UMCIIOBON) MPSIMOH.

BeimonsATe apudMeTHuecKre NEHCTBUS C HATYPAIbHBIMA YHCIAMH, C OOBIKHOBEHHBIMHU
IpoOsSIMHU B IPOCTEHIIINX CITydasx.

BEIMONHATE IPOBEPKY, TPUKHUJIKY PE3yIbTaTa BEIYHCICHHA.

OprrJ'IHTB HaTypaJIbHbIC YHCJIA.

Pewenue mexcmoewix 3aoau

Pemarp TekcroBbie 3amaun apuPMETHYECKUM CIIOCOOOM M C IOMOIILI0 OPTaHH30BAHHOTO
KOHEUYHOTO nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskaiiye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIMYHMHBI: CKOPOCTH, BpEMs,
paccTosiHue; 11eHa, KOJTMYEeCTBO, CTOMMOCTb.

Hcnonb30Bath KpaTKue 3aucH, CXEeMbI, TAOIUIbI, 0003HAYCHHS TIPU PEIICHUH 3a]1a4.
[Tonb30BaTbCcsl OCHOBHBIMU €IMHUIIAMHM HM3MEPEHUA: ILI€HbI, MACChl; PACCTOSIHUS, BPEMEHHU,
CKOPOCTH; BBIpAXkaTh OJIHA €IMHULIBI BETMYUHBI YepPE3 IpYyTHE.

W3Bnekarb, aHamu3upoBaTh, OIEHUBATH HWHGOpPMAIMIO, MPEACTABICHHYIO B Talnuie, Ha
cTonOuaTOl Iuarpamme, UHTEPIPETUPOBATh MPEACTABICHHBIE JTaHHBIC, UCIOIB30BaTh JaHHBIC
MIpU PEILICHUHU 3a/au.

Haznaonan ceomempus

Ilonp30BaTbcd TEOMETPUYECKMMHU IOHATHSMM: TOYKa, IpsMas, OTPE30K, JIyd, YroJl,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTe mpHUMEpPbl OOBEKTOB OKPYKAIOLIErO0 MHpa, HUMEIMUX (OPMY H3yUYEHHBIX
reoMeTpHUecKux Guryp.

Hcnonp30BaTe  TEPMUHOJIOTHIO,  CBA3aHHYHO €  yIJIaMU:  BEpIIMHA  CTOPOHA; €
MHOTOYTOJIbHUKaMH: yroJjl, BEpUIMHA, CTOPOHA, JUArOHalb; C OKPYKHOCTBIO: pajinyc, TUaMerp,
LIEHTD.

N300paxaTh n3ydeHHbIE reoMeTpruueckre (Urypbsl Ha HEJIMHOBAHHOM M KieTyaTod Oymare c
MTOMOMUIBIO HUPKYJIIS U JTUHEHKH.

HaxoauTs JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C IOMOIIBIO JIMHEWKH, CTPOUTH
OTPE3KH 3a/IaHHOM JJIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.



Vcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBbHUKA, KBajpaTa sl MX IMOCTPOCHHUS,
BBIUUCIICHUS IIOMIAIN U IEPUMETPA.

BbIunciiate mepuMerp W IUIONIA L KBajapara, MPSIMOYrojbHHKA, (UIYp, COCTABJICHHBIX H3
PSIMOYTOJIBHUKOB, B TOM YKCJIE (GUTYpP, H300pakEHHBIX HA KJIETYATOM Oymare.

[Tonp30BaTbCcsi OCHOBHBIMH ~METPUYCCKMMHU COUHHMIIAMH HW3MEPCHHUS JUIMHBI, IUIOIIA[IH,
BBIPA)KaTh OJIHH CAMHHUIIBI BEJIMYMHBI Yepe3 APYyTrHe.

Pacrio3HaBath mapajuieenumnes, Kyo, UCIoNIb30BaTh TEPMUHOJIOTHIO: BEPINKHHA, PeOpO I'paHb,
M3MEPEHUS; HAXOIUTh U3MEPEHUS Tapauiesenuiesa, Kyoa.

Bbrunciare 00béM  Ky0a, mapaivielenunena I0 3aJaHHbIM H3MEPEHHUSIM, I0Jb30BaThCs
€IMHUIIAMU U3MEPEHHS 00bEMA.

Perrate HECIOKHBIE 3a7auydl HAa HM3MEPEHHE T'€OMETPHUYCCKUX BEIHUYHMH B IPAKTHYECKHUX
CUTYyaIHsX.

6 KJIacc

Yucjaa 1 BBIYUCJIEHUSA

3HaTh W TMOHUMATh TEPMUHBI, CBA3aHHBIC C PANIMUYHBIMU BHJAMH YHUCEN U CIIOCOOAMH HX
3aMMcu, NepexouTh (€CIH 3TO BO3MOXHO) OT OJHOM (POPMBI 3alKCH YHCTa K APYTOM.
CpaBHHMBaTh U YIOPSJAOYMBATH LIENbIE YHUCIA, OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH,
CpPaBHUBAThH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHsaTe, coyeTras yCTHbIE W NHUCHBMEHHBIE TPUEMBI, apu(DMETHUECKUE JEeHUCTBHUS C
HATypaIbHBIMU W TICJIBIMH  YHCJIaMH, OOBIKHOBEHHBIMH ¥ JICCATUYHBIMU  JPOOSIMH,
MOJIOKUTEIBHBIMHU M OTPHUIATEIIbHBIMUA YUCTaAMHU.

BoruucisaTe 3HaU€HUS YUCIOBBIX BBIPAKEHUM, BBITIOJHATH NMPHUKUIKY M OLICHKY pe3yibTara
BBIYHCJICHHUH; BBIMOJHITH MPeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHA Ha OCHOBE CBOWCTB
apuMETUYECKUX JEHCTBUMN.

CoOOTHOCUTH TOUKY Ha KOOPJIWHATHOW MPSAMOM C COOTBETCTBYIOIIUM € YMCIOM M U300paXkaTh
YHUCJIa TOYKaMU Ha KOOPJAMHATHOU MPSMOM, HAXOAUTH MOJYJIb YUCJIa.

COOTHOCHUTH TOYKHU B MPSMOYTOJIBHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU TOUKH.

OprrJ'IHTI) OEJIbIC YHCiIa U JECATUYHBIC I[pO6I/I, HaxoauThb HpI/I6J'II/DKCHI/I$[ YHHUCEII.

Yucnoevie u 6yKBeHHble 6blpasricenun

IloamMmats u yHOTpC6J'I$ITI) TEPMHHBI, CBA3AHHBIC C 3aIlIMCBI0O CTCIICHU YUCJId, HAXOAWUTH KBaJApaT
n Ky6 YHCJia, BBIYUCIIATHh 3HAYCHHUA YK CIIOBBIX BI)Ipa)KeHI/II\/II, coacpiKamunx CTCIICHH.
ITons30BaThCA MNpU3HaKaMu JCIUMOCTH, pacCKIaAbIBaThb HATYPAJbHBIC 4YHCJIa Ha IIPOCTHBIC
MHOXHUTCIIN.

ITonp30BaThCA MaCI_HTa6OM, COCTAaBJIATH MPOINOPLHUN U OTHOILICHHA.

Hcnonw3oBaTh 6yKBBI JJIA 0003HAYCHHS YHCEIl Ipu 3allUCH MATCMATHYCCKUX BBIpa)KeHPIfI,
COCTAaBJIATH 6yKBCHHBIe BBIPpAXKCHUSA U (I)OpMyHBI, HaxoAuTh 3HAYCHUA 6yKBeHHBIX BBIpa)KeHHfI,
OCYIICCTBJIAA HCO6XOI[I/IMLIC NHOACTAaHOBKHU U npeo6pa30BaHI/15{.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3a0au

Pemate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITOCOOOM.



Pemate 3amaum, cBSA3aHHbIE C OTHOIIEHHEM, IMPONOPIHMOHAIBHOCTHIO BEJIWYHMH, IMPOICHTAMH;
pelaTh TpH OCHOBHBIE 3a/1a4H Ha IPOOH U MPOLICHTHI.

Pemate 3amaum, conepikaliye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BpeEMs,
paccTosiHUE, IIeHa, KOJIMYECTBO, CTOMMOCTH; IPOM3BOJUTEIBHOCTh, BpeMs, 00b&éMa paldoThI,
UCTONB3ysl apuMETHYECKHE JCWCTBUS, OICHKY, MPHUKHIKY;, IOJb30BaThCS €IMHUIIAMH
W3MEPEHUS] COOTBETCTBYIONIMX BEINYHH.

CoctaBisaTh OYKBEHHBIEC BBIPAKEHUS 110 YCIIOBHIO 3a/1a4H.

W3Bnekath uH(MOpMAIMIO, MPEACTABICHHYI0 B TalOnMuax, Ha JUHEHHOW, CTONOYaTOM WM
KpYroBO#l auarpaMmax, MHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC; HCIIOJIB30BaTh JaHHbIC
[IPU PEUICHNH 33/1a4.

[IpencraBiasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUI, IMHEHHOW U CTOJIOYATOM TUarpamm.

Haznaounan ceomempus

[IpuBomuTe mHpHUMEpPHl OOBEKTOB OKPYKAIOLIEIO MHUpPa, HUMEMUX (OpPMY H3yUYEHHBIX
T€OMETPUUYECKUX IJIOCKHX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CUMMETPHYHBIX
buryp.

N3006paxaTh ¢ MOMOIIBIO LIUPKYIS, TUHEHKHU, TPAHCIOPTHUPA HAa HEIMHOBAHHOW W KJIETYaTOM
Oymare M3y4YeHHbIC IUJIOCKHE TeOMETpHUYecKre (QUrypbl M KOHPUTYpalUd, CUMMETPUYHBIC
¢burypsi.

[Tonb30BaTbcs TeOMETPUUYECKUMH TOHSTHUSAMU: PABEHCTBO (UTYpP, CUMMETPHS; HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

Haxonuth BEIMUYMHBI YIVIOB U3MEPEHUEM C ITOMOILBI TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYUHBI, MOJb30BATHCS MPU PEUICHUU 3aJad TPaJyCHOM MEpoil YIJIOB; paclo3HaBaTh Ha
YepTekKax OCTPhIM, MPAMOU, Pa3BEPHYTHINA U TYHOU YIJIBI.

Beluucnate  JUIMHY JIOMaHOM, II€PUMETP MHOTOYTOJIBHUKA, I10Jb30BAaThCS  €AUHULIAMHU
U3MEPEHUS JJIMHBI, BBIPAXXaTh OJHU €IUHULIBI U3MEPEHUs JUIMHBI YEPE3 APYTHE.

Haxomuth, uCcnonp3ys 4epTEXHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXKIY ABYMsSI TOYKAMH, OT
TOYKH J0 NMPSAMOM, JJIMHY IIyTH HA KBAJAPATHON CETKE.

Boruncnsate minomaabs Guryp, cocTaBIeHHBIX U3 MPSIMOYTOJIBHUKOB, MUCIOJIb30BaTh pa3z0OneHMe
Ha MPSMOYTOJIbHUKH, HA paBHbIE (UTYpHl, TOCTPAWBAaHUE 10 MPSIMOYTOJIbHHUKA; MOJb30BaThCS
OCHOBHBIMH €IMHUI[AMHU U3MEPEHUS ILIOIIAIN; BbIPAXKaTh OAHU €IUHUILIBI U3MEPEHHUS TIJIOMIATN
yepes Apyrue.

PacnioznaBaTte Ha MozeNsSX M H300paXEHUAX NUPAMHIY, KOHYC, LMJIMHIp, HCIOJIb30BAThH
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Gymare npsMOYTOJIbHBIN Mapaieenumne.

Bbruucnate 00bEM NPSIMOYTOJIBHOTO Mapajuienenunena, Kyba, MOJIb30BaTbCS OCHOBHBIMH
eIMHUIIAMU U3MEepEeHUs 00bEMa; BbIpaXKaTh OJTHU €IUHUIIBI H3MEpEHUs: 00bEMa uepes Ipyrue.
Pemrate HeciokHBIE 337a4M Ha HAXO0XKJACHHE T'€OMETPUYECKHMX BEJIIMYMH B IPAKTUYECKHX
CUTYyaLUsX.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOT'O KYPCA

5 kamacce (170 )

HasBanue
pasnena (Tembl)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJBI ACATCIIBHOCTU

Kypca (4ucio o0yJaromuxcs
YacoB)

Harypanbnbie Jecartnunas cucrema | Uurars, 3alucbIBaTh, CPpaBHUBATH
qyucna. CUMCJICHUS. Psn | natypanbHble yKclia; npeajgaratb U 00CyXaaTh
HeiicTBusic HATypaJIbHBIX qHCell. | CIOCOOBI YIOPSIOUYUBAHUS YUCEIL.
HaTypaJbHbIMU HarypanbHblit psa. | U3o0paxarnb KOOPJUHATHYIO NpsIMY10,
YHCJIAMU Yucmo 0. HarypanbHble | OTMEYaTh 4YHCIa TOYKAMU Ha KOOPJIWHATHOU
(43 u) 4ycJla Ha KOOPAUHATHOU | NPSIMOU, HAXOJAUTh KOOPAUHATHI TOYKH.

PsIMOU. CpaBHeHue,
OKpYyIJIEHHE HaTypaJbHbBIX
YuCel.

Apudmernueckue
JICUCTBUS C
HATypaJbHbIMU YHCIIAMH.
CpolictTBa  Hyjas  IpH
CIIO)KEHUM U YMHO>KCHUH,

CBOMCTBAa €IMHUIIBI IIPHU
YMHOKEHUM.
IlepemecturenbHoOE u

COYETATEIbHOE CBOMCTBA
CJIOKCHHUSI U YMHOJKCHHUS,
pacnpeneanuTeIbHOe
CBOMCTBO YMHOKEHHS.
Jenurenn u  KpaTHbIE
4yHcIIa, Pa3joKEeHUEe 4Yucia
Ha MHOXUTenu. [lenenue
¢ ocratkom. Ilpocteie n
COCTaBHBIE 4YHCIIA.
[Ipu3Haky neIuMMOCTH Ha
2,5,10, 3, 9.

CreneHb C HaTypaJlbHBIM
IOKAa3aTEJIEM.

YucioBele  BBIPAXXCHUS,
HOPSANOK JIEUCTBUU.
Pemenue TEKCTOBBIX
3a71a4 Ha BCE
apupMeTUIECKHE
JIEUCTBUs, HA JIBUKCHUE U
MOKYTIKU

HccanenoBarb CBONMCTBAa HATypaJdbHOI'O psAa,
yucen 0 ul npu CIOXEHUU U YMHOXKCHUM.
Hcnonn3oBarh MIPABUJIO OKPYTJICHUS
HaTypaJlbHbIX YUCEIL.

BouinosHaTh, apudmernueckue ACUCTBUS C

HATypaJIbHBIMU YHCIIaMH, BBIYHCIISITE
3HAQYCHUS  YHCJIOBBIX  BBIPAKEHHH  CO
CKOOKaMH U 0e3 CKOOOK.

3anuchiBaTHL  NPOU3BCIACHHUE B  BHJC
CTEIIEHHW, YWUTATh CTEIEHH, MCHOIb30BaTh
TEPMUHOJIOTHIO  (OCHOBaHHME, IMOKA3aTElb),

BBIYNCIIATH 3HAUCHUS CTEIICHEM.

BbINOJHATL IPUKHUAKY M OLCHKY 3HAYCHUH
YHCJIOBBIX  BBIP@KEHUM,  @pejjiaratb U
IIPUMEHSATHh TPUEMBI IPOBEPKU BHIUNCIICHUH.
Hcnoan3oBath pu BBIUNCIICHUAX
IIEPEMECTUTEIBHOE U COYETATEIIbHOE CBOUCTBA
CIIOKEHUS U YMHOXKEHMS, PaCIpPEeIUTEIbHOE
CBOMCTBO  YMHOXXEHHS;  (OpMynHpoBaTb U
IIPUMEHSATH NpaBuia npeoOpa3oBaHus
YHCJIOBBIX BBIPA)KECHUN HA OCHOBE CBOMCTB
apu(pMETHUYECKUX ACHCTBUM.

HccienoBarb 4HUCIOBBIE 3aKOHOMEPHOCTH,
BBIABUTaTb M 000CHOBBIBATH TI'MIIOTE3bl,
(¢popmyanpoBars 00001IeHNST M BBIBOABI 110
pe3yapTaTtaM IIPOBEACHHOIO MCCIIEJOBAHUS.
DopMyIMPOBATHL ONpENeJICHUs JICIUTEN U
KpPaTHOTO, HAa3bIBaTh [JCIMTEIN WU KpaTHbIE
4YHCJIa; PAcHO3HABATH IIPOCTHIE U COCTAaBHbBIE
yucna,  GopMyJHpOBaTh U NPHMEHATH
npu3HaKu jaeauMmoctd Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM Pa3JIOKEHHS YUCIIa Ha
IIPOCTBIE MHOXKUTEIIW; HAXOAUTHb OCTATKU OT
JIEJICHNSI ¥ HEMIOJIHOE YaCTHOE.
Pacno3dnaBarb HUCTUHHBIE UM  JIOKHBIE
BBICKa3bIBaHNUSI O HaTypaJdbHBIX YHCJIIAX,
NPUBOAUTH INPHUMePbl U KOHTPIPHUMEDHI,
CTPOUTHh BBICKA3bIBAHUA W OTPULIAHUS
BBICKA3bIBAHUNM O CBOWCTBAaX HATypPaJbHBIX




YqUCel.

KouncrpyupoBarb MaTeMaTH4ecKHe
NpelJioKeHUs1 C TIOMOIIBIO  CBSI30K  «H»,
«MIIH», «€CIH..., TO...».

PemaTh TekcTOBBIE 3a7auM apU(PMETUUECKUM
criocoboM,  HMCHOJIb30BATH  3aBHCHMOCTH
MEXKIy BeJIWYUHaMu (CKOpOCTb, BpeMs,
paccTosiHUE; 1IeHa, KOJINYECTBO, CTOUMOCTh U
JIp.): AaHAJM3UPOBATH U OCMbBICJAMBATH TEKCT

3aJ1a4u, nepeopMyIMpoBaTb  yCJIOBHE,
HU3BJIEKATH HEO0XO0IUMbIE JTAaHHBIE,
YCTAaHABJIMBATH 3aBUCUMOCTH MEK/1y BEJIMUMHA-
MH, CTPOUTH JIOTUYECKYIO LENIOYKY
paccyXIeHUi.

MojaeaupoBaTh XOJ pEIICHHUS 3aJadu C
MOMOIIBIO PUCYHKA, CXEMBbI, TAOJIUIIBI.
IIpuBoANTH, pa3ouparsb, OLIeHUBAThH
pa3u4YHBIE PEIICHHUS, 3aldCHh pPEHICHHUH
TEKCTOBBIX 3aJ1a4.

Kpurnuecku OIleHHUBATh MOJIyYECHHBIN
pe3yabTaT, OCyHeCTBJASATH CaMOKOHTPOJIb,
MpOBEpsisi OTBET HAa COOTBETCTBHE YCIIOBHIO,
HaXOAUTh OIIHNOKH.

PemaTth 3a1aun ¢ MOMOIIBIO TIEpeboOpa Bcex
BO3MO>KHBIX BADUAHTOB.

3HAKOMHUTBCS ¢ HUCTOpHeil  pa3BHUTHSA
apuMETUKHA

Harnannas

IreoMCTpHU-.

Jlnauu Ha
IIJIOCKOCTH
(12 9)

Touka, npsimMasi, OTPE30K,
J1yd. JJomanas.
N3mepenue niauHbl
OTpe3Ka, METPUUYECKUE
€IMHUILIbI U3MEPEHUS
JIIHBL. OKpYKHOCTh U
KpyT.

[IpakTuueckas pabora
«IlocTpoenue y3opa u3
OKPYKHOCTEN.

VYron. Ilpsmoi, oCcTpbIi,
TYIION U pa3BEPHYTHIN

yrisl. I3mMepenune yrios.

IIpakTuueckas padora
«ITocTpoenune yrios»

Pacno3naBarh Ha deprekax, pHUCYHKax,
ONMCBIBATh, HUCHOJb3Yysl TEPMHUHOJIOTHIO, U
H300pakaTb C IOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB: TOYKY, MPsIMYI0, OTpPE30K,
JIyd, YTOJI, IOMaHyl0, OKPY>KHOCTb.
Pacno3naBats, NPUBOAUTH NnpuMepbI
00BEKTOB  pEajbHOI0 MHpa, HMEIOINUX
(opMy H3yUE€HHBIX (UTYp, OLHEHMBATH HX
JIMHEVHBIE pa3MeEpBhI.

Hcnonb3oBaTh JTUHEHKY U TPAHCIOPTUD Kak
WHCTPYMEHTHI IS TTOCTPOCHUSI U M3MEPCHHUS:
U3MePATh JUIMHY OTpEe3Ka, BEJIWYUHY YIJIa;
CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,

3aJjaHHOM BEJINYMHBI; OTKJIA/AbIBATH
LHUPKYJIEM  paBHblE  OTpPE3KH, CTPOMUTH
OKPYKHOCTb 3aJaHHOT'O panuyca.

HN3o00paxaTh KOHPUTYypaIUU F€OMETPUUECKUX
dburyp u3 OTpPE3KOB, OKPYXKHOCTEH, HUX
JacTe Ha HEIMHOBAHHOM M KJIETYaTOU

Oymare;, mpeaJjaratb, ONHMCHIBATL U
o0cyK1aTh crocoosbl, AJITOPUTMBI
IIOCTPOCHUS.

Pacno3naBarsb u u3odpaxkarhb Ha

HEJIMHOBAHHOM U KJIeT4YaTON Oymare NnpsiMoit,
OCTpBIM, TYNOW, pa3BEPHYTHIA  YIJIbI;
CPAaBHUBATH YIJIBL.




BeruucasaTh JJIWHBI OTPE3KOB, JIOMAaHBbIX.

IToHuMaThr U HCIOJIBL30BATh npu pelueHuu
3aJa41 3aBHCHMMOCTHM MCXKAY CAUMHUIIAMU
MeTqueCKOﬁ CHUCTCMbI MCP, SHAKOMHUTLCHA C
HC MCECTPHUUCCKUMU cCucreMamMu MEP;
BbIpa>kaTb JJIMHY B PAa3/IMYHbIX CIWHHUIIAX

nsMmepenus. MHccaepoBars  Qurypsl u
KOH(pUTYpalluu,  HCIOJB3ys  HU(PPOBBIC
pecypchl.
OOGBIKHOBCHHBIE JpoOs. IlpaBunbHbie u | MoaeaupoBaTh B rpadguueckoi,
apobu HEIIpaBUJIbHbIE IpoOu. | mpeaMeTHOM dbopwme, c IIOMOIIBIO
(48 ) OcHoBHOE CBOMCTBO | KOMIIBIOTEPA IOHATUS u CBOMCTBA,
pooH. CpaBHeHHE | CBs3aHHBIC C OOBIKHOBEHHOU ApPOOBIO.
npooeit Yutath M 3aNUChIBATh, CPaBHUBAThH
CnoxeHrve M BbIUMTAHUE | OOBIKHOBEHHBIE npoou, npeaIararh,
OOBIKHOBEHHBIX JpOOeH. | 000CHOBBIBATH M 00CYXKIAaTh  CHOCOOBI
CMmemanHas IpoOb.. | YyNopsaA0O4YMBaHUs poOeil.
VYMHoxenue u pgenenue | U3o0paxkarhb OOBIKHOBEHHbBIE pobu
OOBIKHOBEHHBIX JpoOei; | ToukaMM  Ha  KOOPJAMHATHOM  IPSIMOM;

B3aUMHO-OOpaTHbIE

JpooH.
Penrenwne TEKCTOBEIX
3ajad4, coJiepKaIux

npodu. OCHOBHBIC 3aJa4yu
Ha Apoou.

I[Mpumenenune OyKB IS
3aIIMCH MAaTEMAaTHYECKUX
BBIPAYKCHUH U
OPEUIOKESHU N

HCIO0JIb30BATh KOOPJAWHATHYIO IPAMYIO IJIst
CpaBHEHMUs JpoOeil.

DopMyIMPOBAThH, 3alIMCHIBATH € MOMOLILIO
OyKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
poOM; HCIHOJIb30BATH OCHOBHOE CBOWMCTBO
JpoOu JIJIsl COKpaLLeHUsI 1poOeii u puBeAeHUs
JIpoOM K HOBOMY 3HAMEHATEIO.
IIpeacraBiasiTh CMEUIaHHYIO ApOOb B BHUIE
HEIPABUWJILHOW M BBIJACIATH LEIYH YacTh
4yHcia U3 HelpaBUIbHOM 1po0u.

BbinouaHATh apudmMernyeckue AeHCTBHUSA C
O0OBIKHOBEHHBIMU Ipo0sMu; NPUMEHATH
cBoiicTBa apudmeTHyecKux JAEHCTBUUA  JJIs
panMoOHaIN3alUy BBIYHUCIICHUM.

BoInoaHaTh NPUKUIAKY " OLICHKY
pe3yJibTaTta BBIUMCIICHUM; Mpeajararb H
NPUMEHATH NPUEMBI NPOBEPKH
BBIYMCIICHUM.

IIpoBoauTh HCC/IeI0BAHUS CBOWMCTB JIpoOeii,
OMUPAsICh HA YMCIIOBbIE 3KCIIEPUMEHTHI (B
TOM YHCJIE C TIOMOIIIBIO KOMIBIOTEPA).

PacnosHaBarb  HUCTHUHHBIE U  JIOXHBIE
BBICKA3bIBaHUSA O  Jpo0siXx, NPUBOAUTH
NpuUMepbl U KOHTPOPHUMEPHL, CTPOUTH
BbICKA3bIBAHUSA u OTpHUIIAHUS
BBICKA3bIBaHUIA.

Pemiatp TEKCTOBBIE 3ajauu, CcojepIKallne

IpoOHbIE NaHHBbIC, W 3aJlayd Ha HaXOXKICHUE
4acTM  LEeJO0ro M  LEeJIOro IO €ro 4YacTy;
BBIAABJIATH UX CXOACTBA M PAa3IH4HUA.
MopaeaupoBarb XOJ pELICHUs 3aladyu C
IMOMOILBIO PUCYHKA, CXEMBI, TAOJIHUIIBI.
IIpuBOAMTH, pa3oupars, OLICHMBATH




pa3uYHBIE  PEIICHUS,
TEKCTOBBIX 3aJ1a4.
Kpurnueckn OIIECHMBAThH MOJTy4EHHBIN
pe3yabTaT, OCYWIECTBISAITH  CaMOKOHTPOJIb,
MpOBEpsisi OTBET Ha COOTBETCTBHE YCIIOBHIO,
HaXOAUTh OIINOKH.

3allUCH  pEeIIeHUH

3HAKOMHUTBCA €  HUCTOPHEHd  pa3BUTHUS
apu(METHKH.
Harnsagnas MHOroyrojabHHUKH. OnuceiBath, HCHOJb3YSl TEPMHHOJIOTHIO,
FEOMETPHSI. YeThIpeXyTroJjJbHUK, H300pakarb C [OMOLIBKO  YEPTEKHBIX
MHOroyroipHUKH | HPSIMOYTOJIBHUK,KBaJpaT. | MHCTPYMEHTOB U OT PYKH, MOJEINPOBATh U3
(10 u) ITpakTrueckas paboTta | OymMaru MHOTOYTOJIbHUKH.
«IToctpoenune IIpuBoauts mnpuMepbl O0O0BEKTOB pEATBLHOTO
NpAMOYTOJIbHUKA c | mupa, umeromux ¢GopMy MHOIOYTrOJIbHHKA,
3aJJaHHBIMU  CTOPOHAaMM | HOPsSMOYTOJIbHUKA, KBaJpara, TPEyroJbHUKA,
Ha HEJIMHOBAaHHOW | OLEHUBATH 1504 JIMHEUHBIE pa3Mepal.
Oymare. Bprunciasitsb: HepUMeTp TPEyroJIbHUKA,
TpeyronbHUK. MPSIMOYTOJIbHUKA, MHOT'OYTOJIbHUKA,;
I[Imomane w nepumerp | IUIOLIAJABL OPSIMOYIOJIBHHUKA, KBaJApaTa.
NPSAMOYTOJIbHUKA u | U300paxkars OCTpPOYT'OJIbHBIE,
MHOT'OYTOJIbHUKOB, NPSMOYTOJIbHbBIE u TYIOYT'OJIbHBIE
COCTaBJICHHBIX U3 | TPEYrojbHHUKHU.
IIPSIMOYTOJILHUKOB, CrTpourh Ha HEJIMHOBAHHOW M KJIETYATOU
€IMHULIBI u3MepeHus | Oymare KBaJapaT ¢ MNOPSIMOYTOJIBHUK C
IUIOIIATH. Ilepumerp | 3agaHHBIMHU JJIMHAMHU CTOPOH.
MHOTOYTOJJbHUKA HccnenoBarh cBoOWCTBA NOPSIMOYTOJbHHUKA,

KBaJipaTa IMyTEM HKCIEPUMEHTA,
HaAOJIIOJICHUSI, U3MEPEHUs, MOJACITUPOBAHUS;
CpaBHMBATh CBOMWCTBa KBajpara M MOPsSIMO-
YroJIbHHKA.

KouncrpyupoBarb MaTeMaTH4ecKue
NpeAJIoKeHust c ITOMOILBIO CBSI30K
«HEKOTOpbIl»,  «Ioboi». Pacnmo3HaBaTh
WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS O
MHOT'OYT'OJIbHUKaX, NMPUBOAUTH NPUMEPbI U
KOHTPIIPUMEPHIL.

HccnenoBarnb 3aBHCUMOCTH TUIOLIA TN

KBaJipaTa OT JJINHBI €r0 CTOPOHBI.
Hcnonb3oBarh CBOMCTBA KBAJIpaTHON CETKU
1. mocTpoeHus — uryp;  pa3duBarThb
NPSIMOYT'OJIBHUK Ha KBaJlpaThl,
TPEYroJIbHUKH; COCTABJATH (QUIYypHl U3
KBaJ[paTOB U NPSIMOYIOJIbHUKOB U HaXOJUThb
UX [Jomanab, pa3duBaTth (QUIypsl Ha
NPsIMOYTOJIbBHUKA WU KBaJApaTbl U HAaXOIUTh
WX MJI0IIAb.

BripaxxaTh BEeIMUYMHY IUIONIAAN B PAa3IUYHbBIX
€IMHUIaX U3MEPEHUSI METPUUYECKOU CUCTEMBI
Mep, NMOHMMATD " HCI0J1b30BATh
3aBHCUMOCTH MEXTY METPUYECKUMU
€IMHUIIAMU U3MEPEHHUSI TUIOLIAU.
3HAaKOMHTBHCS ¢ NpUMepaMH NPUMEHEeHUs




IIomaad W IepUMeTpa B IPAKTUYECKUX
curyauusx. Pemars 3agauyM U3 peanbHOR
JKA3HH, Mpepjarat M 00cy»kaaTb pas-
JIMYHBbIE CIIOCO0BI PELICHUS 3a/1ay.

JlecsaTuaabie
npoOu
(38 4)

JecsaTuuHas 3anuch
npob6eii. CpaBHEeHUE
JNECATHYHBIX TPOOCH.
JlericTBus ¢
JIECATUYHBIMU IPOOSMU.
OkpyrJiieHHuEe JIeCATUYHBIX
poOeH.

Pemienne TekcTOBBIX
3aj1a4, CoAeprKaIIux
npobu. OCHOBHBIC 3a/1a9H
Ha Ipoou

IIpeacraBiasATh AECATUYHYIO NPOOb B BHUJIE
OOBIKHOBCHHOH, YHTaTh W 3alHUCbIBATh,
CpaBHHMBATh JCCIATUYHBIC Ipo0OU, MpeAIararThb,
000CHOBBIBATh U 00CY:KIaTh CHOCO- OBbI
YHOPSAAOYUBAHUSA JIECITUYHBIX IPOOEii.
HN306paxkarh necITHYHBIC APOOH TOUYKAMU
Ha KOOPAUHATHOU MPSIMOM.

BbIIBJISATH C€XOACTBA W Pa3jIM4YUsA IIPABUI
apu(pMETHIECKUX JICUCTBUI C
HaTypaJdbHBIMM YHUCJIAMHU W JIECITUYHBIMHU
POOsIMU, OOBSICHITH UX.

BbInoaHATh, apudMeTHYECKUE JICHCTBHUS C

OEeCATHYHBIMA JpOOSIMH; BBINOJHATH
NPUKHIAKY " OLIEHKY pe3yJibTara
BBIYVCIICHUM.

[IpuMensaTs cBoiicTBa  apupMETHIESCKUX
NEeUCTBUM TSt panoHaIu3auu
BBIYVCIICHUIA.

IIpumensaTs NpaBUJIO OKpYIJICHUS
JECATUYHBIX JpoOeit. IIpoBoauTh

HCCJIEeIOBAHMSI CBOMCTB JACCATHYHBIX IpoOeii,
ONMpasCh HAa YHUCIOBBIE SKCIEPUMEHTHI (B
TOM 4YHCJIE C TIOMOIIbIO KOMIIBIOTEPA),
BBIIBUIaTh THINOTE3bl U MPUBOAUTH UX
000CHOBaHMUS.

Pacno3znaBarb HUCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUSI O  Jpo0sAX, NPHUBOAUTH
npuMepbl ¥  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA u OTPHULIAHUS
BBICKA3bIBAaHU M.

PemiaTe TEeKkCTOBBIE 3ajauu, CoOAEpIKallne
pOOHBIE NaHHBIE, U Ha HAXO0XIEHHE YacTH
LIEJIOrO U LEJIOrO IO €ro YacTH; BBIABJIATH UX
CXO0/ICTBA U Pa3Iu4Ms.

MopaeanpoBarb XOJ PpPELICHUS 3aJadd C
IMOMOIIbI0O  PUCYHKA, CXEMbl, TaOJIUIIbI.
IIpuBoauTs, pa3ouparh, OLICHMBATH
pa3iu4Hble  pEelIeHMs, 3aluch  pelIeHUuH
TEKCTO- BBIX 3a7ad.

OnepupoBarh  JpOOHBIMH  YHCIIAMH B
pealbHbBIX )KU3HEHHBIX CUTYallUsIX.
Kpurnuecku OLICHMBATH ITOJTyYEHHBIN
pe3ysibTaT, OCYLIECTBISITH  CAMOKOHTPOJIb,
MpOBEpsisi OTBET Ha COOTBETCTBHUE YCJIOBHUIO,
HaXOJMUTh OLINOKH.

3HakoMHTbCSI €  HCTOpHell  pa3BUTHSA
apu(METHKH.




Harnsnnas MHororpaHHUKH. Pacno3znaBath, Ha 4eprexax, PUCYHKAaX, B
TEOMETPHS. N3zo0paxenue OKpY: Karolem Mupe NPSIMOYT OJIbHBIN
Tena " MHOTOTPaHHHUKOB. napajienenunes,  Kyo,  MHOIOTpaHHMKH,
buryps B Monenn ONHMCBHIBATH, MCHOJIb3YSI TEPMHHOJIOTHIO,
IIPOCTPAHCTBE NIPOCTPAHCTBEHHBIX TEJI. OLICHMBATH JINHCHHBIC Pa3MEPHI.
(9 u) IIpsimoyroJsibHbIM puBoauth npumepbl 0OBEKTOB PEaIHLHOTO
napajuiejgenunen, Ky0. | mupa, wumerommx ¢opMy MHOIOIrpaHHUKa,
Pa3BépTku Ky0a 1 | MIpSAMOYTOJILHOTO MapajuiesIenuIesa, Kyoa.
napaiesenumnesaa. HN3006pakaTrh KyO Ha KjeTyaTou Oymare.
IIpakTnueckas pa6ora | HcciaenoBathb cBOliCcTBA KyOa,
«Pa3BépTka KybOa». NPAMOYTOJIBHOTO napajuieenunena,
Oo6BeM Ky0a, | MHOTOTPAaHHHUKOB, UCITOJIB3YSI MOJICIIH.
NPsIMOYT'OJIBHOTO PacnosHaBate HM u300paxkaTh pPa3BEPTKU
rnapasuieJIeIIuIIe1a» Ky0a u mnapatenenunena. MoaeaupoBaThb
KyO M mapanienenuneq U3 Oymard ¥ npodyux
MaTepUasos, O0BSICHATH cnocoo
MOJEJIIMPOBAHUSL.
Haxoauth n3MepeHus, BBIYUCIATH ILJIOIMIA1b
IIOBEPXHOCTH; O0BEM KyOa, MpSIMOYTOJBHOTO
HnapaJuleIeUIea; HCCJII0BATh
3aBHCMMOCTb O00BEMa Ky0a OT JUIMHBI €To
pebpa, BBIABUIaTb W  O00OCHOBBIBAThH
ruIoresy.
Ha0/oaaTh ¥ NPOBOAUTL AHAJOTHH MEXKIY
MOHSTUAMH IIOIAIM U 00BEMa, HEpUMETpa U
IJIOIA 1 nosepxHoctu.  Pacno3naBarsb
WCTUHHBIE W JIOXKHBIE BBICKAa3bIBAHUSA O
MHOTOI'DaHHUKAaX, HNPHUBOAMTH NPUMEpPbl U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA U
OTPULIAHMS BBICKAa3bIBAHUM.
Pemars 3aga4u 13 peaJbHON JKU3HU.
IToBTOpEHUE IToBTOpEHUME OCHOBHBIX | BbIYMCIATH 3HAYECHUS BBIPAKEHUM,
" MOHSTUHA U METOAOB Kypca | COIEpPXkKALIUX HaTypajbHbIE 4HCIIa,
000011eHNE 5 kiacca, o0000meHne | OOBIKHOBEHHBIE U JAECATUYHBIE Jpoowu,
(10 9) 3HAHUU BBINIOJIHATH MPEOOPa30BaHUs UHUCEIL.
BpiOupars cnmocod CpaBHEHHS UMHCEll,
BBIYMCIICHUM, NPUMEHATH cBOliCTBA
apumeTndaecKkux OeUCTBUI hin b
panroOHaIU3allui BBIYMCIICHUM.
OcymecTBIATH CAMOKOHTPOJIb

BBINIOJIHSEMBIX JEUCTBUH M CaMOIPOBEPKY
pe3yJibTaTa BEIYUCIICHUM.

Pemnare 3agaum U3 peanbHOM  KU3HH,
NPUMEHATh MaTeMaTH4yecKHe 3HAHUA U
peuieHus  3agady M3 JpPYyTUX  y4eOHBIX
MIPEMETOB.

Pemiatp 3agaud  pa3HbIMH  cHOco0aMM,
CPaBHMBATBh  CHOCOOBI  pEIICHUS  3aJau,

BbIOMPATh PallMOHAIbHBIN €1IOCO0




Ka.ﬂelmapno — TEMATHIECCKOC IVIAHUPOBAHUE, MATEMATHKA 5 kaacc

Ne /i Hara Tema [IpenmeTHOE conepxanue XapakTepucTuKa
(Hemens) JeATEIIbHOCTH
ITPOBEJICHUS OOyuaronmxcs
nmaH | (akr
HartypaJjbHble ynciaa u HyJb. Hkanasl — 16 4.
1 I 1. [IpencraBienue YMCI0BOU Harypanbnoe  uucno. Psn | YUnrars, 3aNMCHIBATD,
HH(OpMALIMH B TaOIHIAX HaTypasbHbIX yncen. Yucno 0. | cpaBHUBATBH HaTypalbHbIE YMCIA;
2 {8 Luper u qucia N300pakeHHe  HATYpalbHBIX | MPeAJaraTh n 00CyKIaTh
3 1. Hugper 1 qrcna quce TOYKaMHU Ha | crmoco0bl yIOpsJOYMBaHUSYUCEIL.
4 1 H. OTpe30K U €ero JJuHaA. o o
KOOpAMHATHOMN (uucnoBoit) | BpIMOJHATH apupmernyeckmne
Jlomanas. MHOTOyronbHHUK . .
5 11 OTpe3oK U ero jmma. npsMoil. JlecsiTuuHast cuctemMa | JeHCTBHSl C HAaTypalbHbIMM YHCIIAMH,
Jlomanast. MHOTOYTOJIbHUK CUUCJICHUS. [To3uunoHHas | BBIYMCJIATH 3HA4YeHUs YHCIIOBBIX
6 2 H. OTpe30K U ero JUIMHA. cucremMa cuucieHus. Pumckas | BeIpakeHMid co cKoOKaMu U 6e3 CKOOOK.
Jlomanasi. MHOroyroJibHUK HyMepauus Kak npumep | M300paxkaTh KOOPAMHATHYIO MPSAMYIO,
7 2 H. [110CcKOCTS, ITpsIMast, JIy4, YIOJd | Hermo3WIHOHHON CHUCTEMBI | 0TMeYaThb qucaa TOYKaMH Ha
8 2 H. [LnocKocTh, npsmMas, 1yd, yrofl | cypcenus. CpaBHEHHE | KOODJMHATHOH  MPSAMOW,  HAXOAUTH
9 ZH. ITTxambl 1 KOOPZMHATHAL HaTypaJIbHbBIX 4Hcell, | KOOpAUHATHI TOUKH.
npsMast .
CpaBHEHHE HaTypaibHbIX | McciienoBarh CBOMCTBA
10 2 H. [Ikanel 1 KOOpAUHATHAS . C 5 0 {
psvas gucen ¢ HynéM. CrnocoOwl | HarypanpHOro psga, uucen 0 u
11 34 ILIKanbl ¥ KOOPAMHATHAS CPaBHEHHS. Pemenune | npu cI0KEHUU U YMHOKEHUHU.
npsmas jJoruueckux 3afgad. Pemenue | Pemarts 3agaum ¢ momouibio nepedopa
12 3 H. CpaBHeHuE HaTypaIbHBIX 3a1a4 nepedopom BCEX | BCEXBO3MOXXHBIX BAPUAHTOB.
qnCcell BO3MOXKHBIX BapUaHTOB. Pacno3naBatb Ha yeprexax,
13 3H. CpaBHeHue HaTYpaTbHbIX [pencraBieHne  TaHHBIX B | PUCYHKax, ONMHCHIBATH, WCIOJIB3Ys
yucell
— BUJE€ TaOJWI, CTOJOYATHIX | TEPMHHOJOTHIO, W H300pakaTh C
14 3 H IIpencraBnenue YU CIIOBON i
yarpamm. HarnsgHele | MOMOILIBIO YEPTEKHBIX
uH(pOpMaluU B CTOIOYATHIX
JHarpaMMax NpeaCcTaBIeHus O (purypax Ha | HHCTPYMEHTOB: TOUYKY, MpPIMYIO,
15 3 IIpeacTaBicHHe qHCIoBOl | IVIOCKOCTH: TOYKa, INpsMas, | OTPE30K, JIyd, Yroj, JIOMaHylo,
UH(OPMALIMU B CTOIOUATHIX OTpE30K, JIy4, Yroj, JIOMaHas, | OKPYKHOCTb. Pacno3naBars,
Juarpammax
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KonTpoabsHnas padora Nel
«HartypaabHble yHcIa U
HyJb. HIkaabpy

MHOT'OYTI'OJIbHUK.
JlnuHa oTpe3ka, METpUYECKue
€MHULIBI ITTUHBI.
JlnvHa IoMaHoOH,  IEepUMETP
MHOT'OYTOJIbHUKA

NPUBOIUTH NPUMepPbl OO0BEKTOB
peaJIbHOTr0 MHpa, UMEIOIINX

bopmy M3Y4YEHHBIX buryp,

OLIeHMBATh UXJIMHEUHBIE pa3MEpBHI.
Hcnoab30BaTh JUHEHKY U TPAHCIIOPTUP
KaKUHCTPYMEHTBHI JIJIs1 IOCTPOCHUS U
U3MEpEHUS: M3MePSATh JIUHY OTpe3Ka,
BEJIMYMHY YIJIa; CTPOMTb OTPE30K
3aJlaHHOW  JUIMHBI, yIOJ, 3aJaHHOH
BEJIMYMHBI; OTKJIAAbIBATh LHUPKYJIEM
paBHBIE OTPE3KH, CTPOMTH OKPYKHOCTb
3aJaHHOro  pajauyca.  OmnucbIBaTh,

HCIOJIB3YS TEPMHHOJIOTHIO,
H300paxkaTh C TMOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB u oT pPYKH,
MOJIETHPOBATh u3 Oymaru
MHOTOYTOJIbHUKH.

IIpuBoauTn npuMepbl 00BEKTOB
pealbHOrO0 MHpa, HMEIUX (popmy
MHOI'OYroJIbHHUKA, MpAMOYTOJIbHUKA,
KBajipaTa, TPEYTroJIbHUKA, OHEHUBATh UX
JVHEWHBIE pa3MEpBHI.

BoruncasTs: MEepUMETP
TPEYrOJbHUKA, MPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHHUKA; TUTOMIA]Th

MPSIMOYTOJIbHUKA, KBa/IpaTa.
Hcnoan3oBars uH(pOpMALHIO,
Mpe/iCTaBlIeHHYl0 B  TalOiumax, Ha
quarpaMMmax IS PEIICHHs] TEeKCTOBBIX
3a/1a4 ¥ 3aJ1a4y U3 pealbHOU KU3HMU.




YuraTth CTOJI0YATEIE

JarpaMMBbl; HHTEePNpPeTHPOBATH
JTaHHBIE; CTPOHTH crosidyatsle
JarpaMMBbl.
3HaKOMUTBLCH c HCTOpH el
pa3BUTHAAPUPMETUKU
ChoxkeHHe M BBbIYMTAHHE HATYPAJIbHBIX yncesa — 15 4.
17 4 H. HetictBue cnoxxenus. CpoiictBa | CioxeHue BoIinoJaHaTs apudgmMernvecKune
CIOKCHHUA HaTypaJbHBIX  YHCEIL, AeiCcTBUSA c HaTypaJIbHbIMU
18 4H. HAeticteue cnoxkenns. CBOHCTBA | cpojictBo  myas mpu YKCNIAMH, BBIYHCIATH 3HAUCHHS
CJIO’KEHUS .
- — CIIOKEHUH. YHCIIOBBIX BBIpKEHUN co
19 491, JetictBue cioxxenus. CBolicTBa .
Bruuranue kak nencrsue CKOOKamu u oe3 CKOOOK.
>
CJIO’KEHUS
20 41 TleHCTBYE BEMUTAHUSA oOpatHOe CJIOKEHHIO. Hcnonb3oBaTh NpH BIYHMCIECHUSAX
CBOUCTBaBBIUNTAHUS HepeMeCTI/ITeHBHOG " IEPEMECTUTCIIBHOC "
21 SH JleficTBHE BBIUUTAHUS. COYETaTeIbHOE  CBOMCTBA COYETaTEeIbHOE CBOICTBa
CBoWCTBaBBIYUTAHUS (3aKOHBI) CJIOKCHHUS. ClIOXeHusA; (opmyaMpoBaThL H
22 5H JleficTBie BBIYMTAHHUSL. [IpoBepka pe3ynbrara NPUMEHATH npasuJjia
CBOACTBABLMHTAHNA apu(pMeTHIECKOro npeoOpa3oBaHus YHCIIOBBIX
23 S5H KonTponbHast padorta Ne 2 . . .
NENCTBUS. BBIDQXXCHUM Ha OCHOBE CBOICTB
«CrnosxeHue U BbIYMTaHUE . .
HATYPATBHBIX HHCE Pemenne  TeKCTOBBIX  3amad | apuMETHYECKUX JecTBUI.
24 5q UNCIIOBbIE M GYKBEHHBIE apr(PMETHYECKUM CITIOCOOOM. Hcnons3oBars OyKBBI UL
BBIPAKEHUS Hcnonb3oBanue npu 0003Ha4YEeHUsI YHCeT, TPHU 3alUCU
25 SH Uucnosble 1 OyKBEHHBIE peleHny 3aaad Tabiul U MaTeMaTHYeCKHX YTBEPKICHUH,
BBIDAXKCHHA CXEM. COCTABJIATH OYKBEHHBICBBIPAXKCHUS
26 6 1. ucnosbie n OyKBeHHBIC Pemenue 3a1a4, II0 YCIOBHIO 3a/[a4H.
BBIpa)KEHUS
P coJieprKalliX 3aBUCHUMOCTH, HccnenoBarb HECIOXKHBIE YHCIOBBIE
27 6 H. Yucnosble 1 OyKBEHHbBIE
CBSI3BIBAIOIME  BEJIMYMHBI: 3aKOHOMEPHOCTH, UCIOJIb30BaTh OYKBBI
BBIpa)KEHUS
28 6 VpasHeHus CKOpPOCTb, Bpems, JUISIMX 3aIIUCH.
29 6 H. ypaBHCHI/ISI paCCTOﬂHI/Ie; IcHa, Bbl‘ll/lCJIﬂTl) YHUCJIIOBOEC 3HAYCHUC
30 6 H. VpaBHeHus KOJIMYECTBO,  CTOMMOCTb. OyKBEHHOTO  BBIP@KEHHUS  IIPU
31 7 H. KonTtpoabHnas padora Ne3 Enununet U3MEPEHUS: 3a/laHHBIX3HAUEHUAX OYKB.




«CJo:xeHne ¥ BbIYUTaHHE
HaATyYPaJbHBIX YUCED»

MaccChl, LIE€HBI; PacCTOSHUS,
BpeMeHH, ckopocTu. CBs3b
MEXy eIUHULIAMU

U3MEpPEHUs KaKIOW BEIMYHHBI
Ucnonb3oBanue OykB s
0003HaYeHHUSI ~ HEU3BECTHOTO
KOMITOHEHTA U 3alUCU CBOMCTB
apuMETUYECKUX JEHCTBUMN.

KomrioHeHTBI neiicTBHH, CBSI3b
MEKITYHUMU

3HAKOMHUTBLCH C HCTOPUEN Pa3BUTHS
apudMeTUKH

YMHOKeHME U eJIeHue HATYPAJIBbHBIX YHCEJT — 254,

32 7 H. JlelicTBUE€ YMHOKEHHUSI.
CaoiicTBa
YMHOXKEHUS

33 7 H. JleiicTBUE YMHOXKCHUSI.
CaolicTBa
YMHOKEHUS

34 7 H. JleiicTBrE yMHOXEHHUSI.
CsoiicTBa
YMHOKEHUS

35 7 H. JetictBue nenenus. CBolcTBa
JICJICHUS

36 8 H. JetictBue nenennsi. CBoicTBa
JICJICHUS

37 8 H. MetictBue nenenns. CBoicTBa
JIEJICHUS

38 8 H. JeiictBue nenenuns. CBoicTBa
JIEJICHUS

39 8 H. JleneHue ¢ OCTaTKOM

40 8 H. JleneHnue ¢ octaTkom

41 9. Jlenenue ¢ octaTKoM

YMHOXKEHUE HATypAIbHBIX
4ycell; CBOWCTBA HYNs U
€IMHULIBI TP YMHOXCHHH.
Jllenenue Kak JeiicTBHe,
oOpatHoe YMHOXEHHIO.
Jemnenue Cc  OCTaTKOM.
[TepemecTurensHOE u
COYeTaTeIbHOE YMHOKEHUS,

pacrpenenuTenbHoe
CBOMCTBO (3aKOH)
YMHOXCHHS. [TpoBepka
pe3ynbraTta

apu(pMeTHYECKOro AeHCTBUS.

Pemenne TekcTOBBIX 3aaa4
apu(pMeTHUECKUM

crocoboMm. Mcmonn3oBaHue
P PEUICHUU 3a]1a4 Ta0JIUI]
u cxeM. Pemenuwe 3amay,
COJICPIKAIIMX 3aBUCUMOCTH,

BeInoHATHL apugmMernyecKune
AeHCTBUSI C HATYpaJbHBIMU YHCIAMHU,
BBIYUCISATH 3HAYCHUS YHCIIOBBIX
BBIPOKECHHI CO CKOOKaMH U 06€3 CKOOOK.

PemiaTth TEKCTOBBIC 3aga4un

apru(MeTHIECKUM crocoooM,
HCNOJb30BATh 3aBHCHMOCTH  MEXIY
BEJINYMHAMU (ckopocCTb, BpeMs,
paccTosiHue; IIeHAa, KOJINYECTBO,
CTOMMOCTh U JIp.): AHAJU3HPOBATH U
OCMBICIHBATH TEKCT 3ajauy,
nepegopMy.IMpOBaTh yCIIOBHE,

H3BJIEKATL  HEOOXOOMMBIE  JaHHLIE,
YCTAHABJIUBATH 3aBUCUMOCTH MEXIY
BEIMYWHAMHU, CTPOUTH  JIOTHYECKYIO
LETIOYKYPACCYKIECHUH.
MogaeanpoBaTb  XOJ  PELICHUS
3a/laud  C TOMOUIbIO  PHUCYHKA,
cxembl, Tabmuiel. IIpuBOAUTD,




CBSI3bIBAOLIUE BEJIMYUHBI:
CKOpPOCTb, BpEMs, DPACCTOSHUE;
LIeHa, KOJIMYeCTBO,CTOUMOCTh

pa30uparb, OLEeHNBATh Pa3JIN4HbIE
pelieHus, 3aIUCH pelieHuin
TEKCTOBBIX 3a]1a4.

Kpurnyeckn oueHMBATH IOJy4YECHHBIN
pe3yJIbTar, OCYLIECTBJIATH
CaMOKOHTpPOJIb, TIPOBEpPsAs OTBET HA
COOTBETCTBUE  YCIIOBUIO, HAXOAUTH
OLIMOKH.

Haxoaurs ocTaTku OT JAClCHUS
HCIIOJIHOC

u

JaCcTHOE
42 9 H. Koutpoabnas padora Ne 4
«YMHO:KeHHe U JeJIeHHe
HATYPAJbHBIX YHCEI»
43 9 H. VYrpouieHne BoIpaXeHUI Yucnosoe BBIpaKEHHUE. BpIuuciiTh 4MCIOBOE 3HAYEHUE
44 9 u. YTpOLICHHE BRIPAXKEHHU Boluncnenue 3HAYEHUH OyKBEHHOTOBBIPAKEHHS TIPU 3aIaHHBIX
45 9 n. YpOIICHNE BbIPAKEHUH YHCIIOBBIX BBIPKCHUH; 3Ha4YeHUsX OykB.3anmuchbIBaTH
46 10 1. YHpOHIGHI/IGVBBIpaiKeHI/II/I MOPS0K BBITTOJIHEHUS IPOM3BEICHUE B BUJIE CTENICHH, YUTATh
47 10 n. [Topsinok neficTBuil B . .
JecTBUH. CTEIIEHH, HCI0JIb30BATh
BBIYHMCIICHHSIX
48 101 TIopAnoK AcHCTBHH B Hcnonb3oBanue Opd | TePMHHOJIOTHIO (OCHOBaHUE,
RETIHCICHISX BBIUUCIICHUSX 1OKa3aTesb), BBIYMCIATH 3HAYeHUS
49 10 &. TTopsiIoK nefcTBHiA B MePEMECTUTEIBLHOTO u CTCIICHEH.
BBIYMCIICHUSIX COYETaTeNILHOTO CBOWCTB | @OpMYJIHPOBATH ONpe/ie/eHus
50 10 n. CreneHb ¢ HATYpaIbHBIM (3aKOHOB)  CIOKEHHS M | JEJHTENsS MKPAaTHOTO, HA3bIBATh
HTOKa3aTeIeM YMHOXKEHHS, JIETIATEIH ¥ KPATHbIE YUCIIA;
o1 n Crenens ¢ HaTyparbHEM pacrpenenuTeTbHOTO Pacno3HaBaTh IMPOCTHIC H COCTABHBIE
noKazaresieM . N
CBOWCTBA YMHOXEHHS. yucia; GopMyJHPOBATH U PHUMEHSATH
52 11 1. Jlenurenu u KpaTHbIe Y > opMyHp p
53 1n JIeITUTENH U KpaTHBIE Cremenb ¢  HaTypallbHBIM | MPU3HAKM JeTUMOCTH Ha 2, 3, 5, 9, 10;
54 11 1. CBOJCTBA U IPU3HAKK nokaszatesyieM. 3aluch 4ucia B | HPUMEHSAThb aJrOPUTM Pa3jiokKeHUs
NETUMOCTH BUJE  CYMMBbI  DPa3psAOHBIX | YHCJIaHA MPOCThIE MHOXKHUTEIH.
55 11 H. CBolicTBa ¥ IPU3HAKU 3HAKOMHUTBCS € HCTOPUEH Pa3BUTHS




JACIIUMOCTH

cnaraembix.  [emurenun um

apudMeTUKH

56 12 n. Koutpoasnas padora Ne 5 KpaTHBIE 4YHCIa, PA3JI0KEHUE
«Ymnpouenne BLIpaKeHui. Ha MHOXwHTenH. IIpocTeie u
Cremens ¢ HATYpAJILHLIM coctaBHble uncia. llpusnaku
nokazarteJiem»
nenumMocty Ha 2, 5, 10, 3,9
IInomanu 1 00LéMBI — 11 4.
o7 12 1. Dopmysl Harmsgnele npencraBineHus o HN3o00paxarb
o8 12 1. Dopmyibl ¢urypax Ha  IUIOCKOCTH: OCTPOYTOJIBHEBIE,
59 12 1. ITnomans. ®opmyna WIOMANH | NHOrOYroIbHHK; PSAMOYTOJIbHBIC u
IPAMOYro/ibHIKa MPSIMOYTOJIBHHK, KBaJIpar; TYIOYTOJIbHEIE
60 12 1. [Tnomane. dopmya miomam
TPEYroJbHUK, O PaBEHCTBE | TPEYrOJbHHKH.
PSIMOYTOJIbHUKA C .
61 3o F MHMIE! H3MepeHns ¢buryp. TPOMTh HAa  HEJIMHOBAaHHOW W
Iomaeit Hcnons3zoBanue CBOMCTB | KieryaToii Oymare  KBajgpar U
62 13 H. EI[I/IHI/I]_[BI U3MEPEHUA CTOpPOH u YTJ0B IMIPAMOYTOJIBHUK C 3alaHHbIMHA
TIoImaaen MpSIMOYTOJIbHHUKA,  KBajpaTa. | AJTUHAMH CTOPOH.
63 13 u. HpsiMOyronbHBIi [Lmomane npsmoyronsHuka u | MccaenoBaThb CBOMCTBA
TTapajyICc/ICINIIC MHOTOYTOJIbHUKOB, NPSIMOYTOJIbHUKA, KBajpara MyTEéM
64 13 n. BEMBI. O0BEM
065¢ 065é COCTaBIICHHBIX U3 | DKCTIEPUMEHTA, HaOJro1eHus,
IPSIMOYTOJIBHOTO
MPSMOYTOJIBHAKOB, B  TOM | H3MEPCHHSI, MO/JICITUPOBAHHS,
napajuieNenumnena ) .
65 131 O65EMEL. O6BEM gyrcne (uryp, n300paXEHHBIX | CpaBHUBATh CBOWCTBA KBajpara |
PSMOYTONBHOTO Ha KJIeTYaTOMN Oymare. | mpsSIMOYTOJIbHUKA.
napajuiesenunesia Enunuiibr m3Mepenust | MceaenoBarh 3aBHCHUMOCThH
66 14 1. O6Bémbl. O0BEM TUIOLIA/IH. IUIOIIAM KBajpara OT JUIMHBI €r0
NpAMOYTOJIbHOT'O Harnsapasle npencrasieHuss O | CTOPOHBI.
lapajieienureaa MPOCTPAHCTBEHHBIX (Qurypax: | Boipaxkarth BEITMYUHY
67 14 u. KontpoabHnasi padora Ne 6 .
MPSMOYTOJTBHBIN Iomaaun B pa3IMYHBIX
«Ilomanu u 00beMbD»
napaieNenuIe], KyO, | emmHHUIIAX HU3MEPCHUS
MHOTOTPaHHUKH. METPUYECKON CHCTEMBI Mep,

N3o00paxenne  mpocTedmmx
MHOT'OI'paHHUKOB.

NOHUMATh M MHCIO0Jb30BaATh
3aBUCHMOCTH MCKIY




Pa3Béprku KyOa u

napaJiesienumnesa.
Coznanue Mojienen
MHOI'OTDaHHUKOB (u3
Oymarw, MIPOBOJIOKH,
miacTuwinHa 1 ap.). O0BEM
MPSIMOYTOJIBHOTO
napajuiesienumnenaa, KyoOa.

Enununer uamepenus oobéMa

MCTPUYICCKUMU CAUHUIIaMHU
U3MCPCHUA IJIo1Iaau.
3HAKOMHUTLCH C NnpuMepamMmu

NMPUMEHECHUSA

miomaiaun u IEpUMETpa B
IMPAKTUYCCKUX CUTyalusx. PemaTthb
3aJaumn nu3 pCaHBHOﬁ KH3HU,

npejaraTb U 00CY:KAaTh pa3iuYHbIE
CIOCOOBbI pEeIIeHUS 3a/1a4.
Pacno3naBath Ha yepTeiKax,
PHCYHKAaX, B OKpY:KAalIeM MHpe
NPSMOYTOJIBHBINA Mapajuiesnenunen, Kyo,
MHOTOTPaHHHKH, ONNCHIBAT,
HCIOJIB3YHA TePMHHOJIOTHIO,
OLIEHHBATD JIMHEHHBIC Pa3MEpHlL.
[puBoauTs  mpuMepHI 00BEKTOB
peajbHOro Mupa, HMeEUMX (opMy
MHOIr'orpaHHukKa, MMpAMOYT'OJIbHOTO
napajuienenumnena, Kyoa.

HN3o00paxar, ky0 Ha KIeTYaTOM
Oymare. HcciaenoBaTh cBoiicTBa

KyOa, IPSIMOYTOJIBHOTO
napajulelenumnena,

MHOTOTPaHHMKOB, UCIIOJIb3YS
MOJIETIN.

Pacno3naBatb " n3o0paxarhb

pa3BépTKkH Kyba U mMapajuienenurnea.
MopaenaupoBath Ky0 U napajuiesenumnes
n3 Oymaru © TMPOYUX MaTepHUasoB,
O0BSICHATH CNOCO0 MOJEINPOBAHHUS.




Haxonuth wu3MepeHHs, BBIYHCIATH
IJIOMIA b TOBEPXHOCTH; 00BEM KyOa,
MPSMOYTOJTBHOTO napaiesienunesa;
HCCJIEN0BATh  3aBHCHMOCTH  00BEMa
Ky0a OTJJIMHBI €r0 pedpa, BHIABUTATH H
000CHOBBLIBATH THIIOTE3Y.

3HAKOMHUTBLCH C HCTOPUEN Pa3BUTHS
apuQMeTHKu

OO0bIKHOBeHHBIE Ipo0u — 47 4.

68 14 u. OKpyXHOCTBb,  Kpyr,  miap,
1002800703 0119)

69 14 n. OKpyXHOCTb,  Kpyr,  1uap,
IWTHH]P

70 14 n. Homu 1 qpo6u. M3o0paxenue
npobeii  Ha  KOOpAMHATHOMN
PSIMOU

71 15 n. Jomu u npo6u. M3o0paxenHue
apoGeit  Ha  KOOpAMHATHOM
IPSIMOi

72 15 1. Jonu u npo6u. 3o0paxenue
npobel  Ha  KOOpPAMHATHOM
IPsIMOit

73 15 H. Jomu u npo6u. M3o0paxeHue
apoGeit  Ha  KOOpAMHATHOM
IPSIMOi

74 15 H. CpaBHeHue ipobeit

75 15 H. CpaBHeHue npoOeit

76 16 1. CpaBHenue npo0eit

77 16 H. [IpaBunpHBIE M HENPAaBUIbHBIE
npobu

78 16 1. ITpaBuiibHBIE U HENPABUIIbHBIE
Ipoou

79 16 1. KontpoabHasi paGora Ne 7.

Harnsgueie mpencraBieHUs o
¢urypax ~ Ha  IUIOCKOCTH:
OKPY>KHOCTB, KpYT.
Nzobpaxxenue ¢uryp, B TOM
YUCJie Ha KJEeT4aTrod Oymare.
[Toctpoenue koHpuUryparuii u3
yacTell MNpsMOW, OKPYKHOCTHU
Ha HEJIMHOBAHHOM U KJIETYaTOU
Oymare.

Harnspaaeie mpencraBieHus o
MPOCTPAHCTBEHHBIX  (UTYypax:
TUATUHIP,map U cdepa.
[IpencraBnenne o apoOU Kak
criocobe 3anucu 4acTH
BEJINYMHBL. OOBIKHOBEHHBIE
Ipoou. [TpaBuiibHBIE u
HEMpPaBUWIbHbIE Ipoodu.
N3obpaxkenue npodelt ToOUKaMu
Ha YUCIIOBOM MPSIMOU.
CpaBHenue nipobeit

HN3o0paxars
reOMETPUUECKUX (UTYyp U3 OTPE3KOB,

KOH(UTypauu

OKPY’KHOCTEH, ux yacTen Ha
HEJIMHOBAaHHOM M KJeT4aTtod Oymare,
CTPOUTH OKPYKHOCTb  3aJIaHHOIO

paauyca.
Yurtarth | 3alMCLIBATD,
CPAaBHUBATH OOBIKHOBEHHBIC
npoou, npeaiaraTh,

000CHOBBIBATL M 00CYKIaTh
CIOCOOBIYIIOPAIOUNBAHUS IPOOEii.
HN3o00paxkars 0ObIKHOBEHHBIE JpoOU
TOYKaMU Ha KOOPAMHATHOW IPSMOIL;
HCNOJIb30BATh KOOPAWHATHYIO MPSIMYIO
JUIICPaBHEHUS IpOOEH.
®opMyIUpPOBaTH, 3aNUCHIBATH C
NMOMOIIbLIO OyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW Jpo0u;
HCNOJIb30BATh

OCHOBHOE  CBOMCTBO  JpolOu s
COKpamieHus: apo0eil W TpHUBEICHUS




Temsr 25-28

IpoOu K HOBOMY

3HAMEHATEITO
80 16 1. Cnoxenune u  BbluuTaHue | CiokeHue u BblUMTaHUE | BBIMOJHATH apupmeTnyeckmne
npobeii ¢ TpoOei. JAeHCTBHSI C OOBIKHOBEHHBIMHU JIPOOSMH;
OJIMHAKOBBIMH 3HaMeHaTesiMi | CMelanHas JIpOOb; NPUMEHSATh CBOWCTBA apuPMEeTHUECKUX
81 17 1. Cnosxenue H BBIYUTAHUE | [IpefcTaBICHUE JICMCTBUI JULST paloHaIN3aIUH
Ipobeii ¢ CMeIIaHHoi 1pobH B BUe BBIYHCIICHHM.
OJIMHAKOBBIMH 3HAMCHATEIISIMU HenpamsHOH IpOGH M IIpeacraBasaTh CMEMIAaHHYIO IpOOh B
82 17 n. CnoxeHne W BBIYMTAHUE BRUICHCHIC [ENOH  4acTH BUJIE HENPaBUILHOM U  BBLICIATH
npodeid ¢ . ETYI0 YacTh YMCIIa U3 HEMPaBUIbHOW
OJTMHAKOBBIMH 3HAMeHaTessMu | 1ACIa M3 HCIIPaBUIIbHOH 1pobu
83 17 n. JlerneHue HAaTypaIbHBIX drcen 1 | APOOH. Pemarn TEKCTOBBLE -
Ipobu Pemienne OCHOBHBIX 3amad Ha o Ié
apu(METHIECKUM CII0cO00M
84 17 n. JleneHre HATypalbHBIX UKMCel U | ApOOH.  PelleHre  TEKCTOBBIX P ’
5 sanau aputmeTIaeckuy | HCNOTB30BATE  3ABHCHMOCTH  MEXKAY
npobu
BEJIIMYMHAMU CKOPOCTh BpeMs
85 17 1. CMelIaHHbIe YUCIa criocobom. Mcrnonp3oBanue mnpu (cxop ’ p ’
36 18 x e I —— peIlIeHNH 337124 TAGIMI 1 cxem, | PACCTOTHHE; 1eHa, KOJIMYECTBO,
: CTOMMOCTh W [Ip.): AHAJIM3HPOBATH U
87 18 H. Cnoxenue u BprupTanme | L CHICHUE 3a1ad, COoJAepIKamuX 0CMBICAHBATE TeKCT saaun
CMEITAHHEIX THCeN 3aBHUCHMOCTH,  CBS3bIBAIOIIIHE ’
88 181 CnoxeHne W BeUMTaHHMe | DCMTHMHBL  CKOPOCTB,  BPEMI, rlepe(l)opMmepOBz%Tb YOTOBHE,
CMOIAIHLX SHCeT pACCTOsIHIE; TIeHa, KommuecTRo, | M3BJIEKATh  HEOOXOMMMBIC  JAHHBIC,
59 o Kowtporsman paGora No 8, | CTOHMOCTS YCTAHABJIUBATH 3aBUCUMOCTH  MEXIY

Tembr 29-32

BEJIMYMHAMH,  CTPOUTH  JIOTUYECKYIO
LENOYKYPACCYKIEHU M.

MogaeanpoBare  XOJ  PELICHHS
3aJa4yd  C TIOMOIIBI0  PHUCYHKAa,
cxembl, Tabmuuel. IlpuBoauTD,
pa3oupaTb, OLEHUBATH PA3INYHBIC
pereHus, 3aIucH pereHui
TEKCTOBBIX 3aj1au.

Kputnuecku onieHUBaTh MOJyYCHHBIN
pe3yibTar, OCyHIeCTBJIATH

CaMOKOHTpPOJIb, TpOBEpPss OTBET Ha




COOTBETCTBHE  YCIIOBHIO, HAXOIHUTh
omnOKH. 3HAKOMMTBCSI € HCTOpHei
pa3BUTHs apUPMETUKN

90 18 H. OCHOBHOE CBOMCTBO JIpoOu OcHoBHOE CBOMCTBO @®opmMyJHpOBaTh,  3aMUCHIBATH c
91 19 n. Cokpanienue 1pobei Apo6H. CokpalleHue NoMOIILI0 OYKB OCHOBHOE CBOWCTBO
92 19 n Coxkpainenue ;[p06ef71 apobeit. IIpuBenenue OOBIKHOBEHHOH JpOOH; MCII0JIL30BATH
93 19 1. [Ipusenenne npodeii k obwemy npoou K HOBOMY OCHOBHOE  CBOKMCTBO  Jpobu  jjs

3HAMEHATEII0 .

" 3HaMmeHarento. CroxeHue COKpalleHus: Jpobeil U TNpUBEICHUS

94 19 H. [IpuBenenue apobeit k o0mEeMy .

SHAMCHATEIIIO W BbIYUTAHHE JAPOOCI. IpoOu K HOBOMY 3HAMEHATEIO.
95 195 TIpuBeaenne Apobei K obieMy CpaBuenue npobeit BoinoaHsaTh apudmernyeckue

3HaMEHATENIO AeHCTBUSA C OOBIKHOBEHHBIMH JPOOSIMU;
96 20 H. CpaBHEHHE,  CJIOXCHHE W NPUMEHSITh CBOMCTBA aprU(PMETHICCKUX

BBIYUTAHUC Hp06eﬁ C pasHbIMH HeﬁCTBHﬁ hinig:t

SHAMCHATC/ISIMH PAalMOHAIM3AIMY BBIYUCIICHHN
97 20 H. CpaBHeHnue, CIIOXKEHUE U

BbIYUTAHUE JAPOOEH C pasHBIMH

3HAMEHATEIISIMU
98 20 H. CpaBHEHHE,  CIOXCHHE W

BBIYUTAHUE JPOOEH C pasHBIMH

3HAMEHATEISIMH
99 20 n. CpaBHeHue,  CIIO)KEHHE U

BBIYUTAHUE JAPOOEH C pasHBIMH

3HAMEHATEIISIMU
100 20 H. CpaBHEHHE,  CJIOXKCHHE W

BBIYUTAHUE JPOOEH C pasHBIMH

3HAMEHATEIISIMH
101 21 n. KontpoabHast paGora Ne 9.

Tembr 33-36
102 21 n. YMHOX’eHus qpo0eit YMHOXKEHHEe U JeNeHue BoinoansaTs apudmeTnyeckmne
103 21 n. YMHO)EHUS 1poOen Ipobei; B3aUMHO- JAEeHCTBHSI ¢ OOBIKHOBEHHBIMH JIPOOSAMHU;
104 21 n. Haxos/enne 4acTy 1esnoro obpatHble apobH. PemeHue NPUMEHSATh CBOMCTBa apu(pMeTHUecKux
105 21 nH. Haxoxxnenne yactu 1enoro




106 22 H. Haxosxnenne 4acTu 1ejIoro OCHOBHBIX 3a/1a4 Ha JIpoOH. NEUCTBUI IS panMoHaNIN3aUN
107 22 1. HaxosaeHue yactu 11enoro HaxoxaeHue 4acTu 1eioro BBIYHCIICHHIA.
108 22 1. Henenue npodeit U LIEJIOTOII0 €r0 YaCTH Pemarh TEKCTOBBIE 3a1a4M, COAEPIKALIIE
109 22 1. HAenenue apodett NIpoOHBIC JaHHBIE, ¥ 3aJa4d  Ha
110 22 H. Haxoxnmenue 1enoro I1mo €ro
ac HaXO0KIEHHE YaCTH LIEJIOT0 U IEJIOr0 II0
yacTu
€ro 4acTH, BBIABJATL HX CXOJCTBa H
111 23 H. Haxoxnmenue 1enoro I1mo €ro ’ A
TACTH pazinuusa. OnepupoBaTh JIpOOHBIMU
112 23 H. Haxoxnmenue 1eigoro I1mo e€ro qucCllaMM B PCAJIbHBIX  KH3HCHHBIX
YacTH CUTyalUsiX. 3HAKOMHUTbCS C MCTOpHeN
113 23 H. Haxoxnenue 1emoro 1o €ro pa3BHUTHS apI/I(bMeTI/IKI/I
4acTH
114 23 H. Kontpoasnass pagora Ne 10.
Temur 37-40
JecsaiTuunblie 1podu — 34 4.
115 23 H. Jecsatuunas 3anmuch apooei JlecsaTnyHas 3aruch Ipooei. I[IpeacraBasATh necATUYHYIO APOOH B
116 24 1. JlecsiTuuHas 3anuch 1pooei [IpencraBnenue necATUIHOM BHUJIC OOBIKHOBCHHOW, YUTATh U
117 24 u. CpaBHeHHE IECATUYHBIX JIpoOu BBUJIE 3alUCHIBATDH, CPABHUBATD JICCITUYHBIC
Apodeit OOBLIKHOBEHHOIA. Ipobu, nmpeaiaratb, 000CHOBBIBATH U
118 24 1. CpaBHeHUE 1eCATUUHBIX
Apobeii N306paxkeHne 1ecITHIHBIX 00CyKIaTHCIOCOObI YITOPSIOYUBAHUS
119 4 n CpaBHeHMe AECATHIHBIX npobei Toukamu Ha JECSITUUHBIX APOOEH.
npobeit YMCIIOBOH MPSIMOA. H306paxkaTh IeCATHYHEIE JPOOH
120 24 1. CrnoxeHre ¥ BEIYUTAHUC CpaBHeHHE JeCITHIHBIX TOYKAMHHA KOOPAUHATHOMN IPSAMOM.
JECATHUYHBIX Ipobeit npoOeit. Apudmernueckne BLIsSIBISITH CXOACTBA M PA3IHYHS
121 25 H. CrnoxxeHue u BBIHgITleI/IG JENCTBUS C NECATHIHBIMH npaBUIApUPMETHUECKUX JACUCTBUN C
€CATUYHBIX Ipo0ei
A AP APOOSIMH. HaTypaJIbHBIMU YUCIIAMHU U
122 25 H. CI10’keHHE 1 BEIUUTAHUE 0
N KPYTJICHUC JECATUIHBIMUIPOOSIMU, OOBICHSITH
JECATUYHBIX Ipo0eit
HaTypaJIbHBIX YHCE.
123 25 H. CI10’keHHE 1 BEIUUTAHUE M ux.
JECATUUHBIX Jpobeit OxpyrieHne AeCITHIHBIX BoInoJHATH apudMeTHUecKre
124 25 H. CnoxxeHue v BbIYUTaHUE npo0eii. Penrenne JEHCTBUS CIECATUYHBIMU APOOSIMU;
JECATUYHBIX Tpo0ei TEKCTOBBIX 3a/1a4 BBINOJHATL NPUKUJAKY H OLIEHKY
125 25 1. Oxpyrnenue uncen. [Ipuknaka




126 26 H. Oxpyraenue yucel. [Ipukuaka | apugmernyeckum pe3yJibTaTa BIUMCICHUH.
127 26 1. KonTpoJubnas pabora Ne 11. CIIOCOOOM. IIpuMeHATH CBONCTBA
Tempr 41-44 Hcrnonp30Banue mpu apru(pMETHUCCKUX ICHCTBUHN TSt
peleHny 3aaa4TalbanIl U panroHanTu3ay BEIYUCICHUH.
cxeM. Pemenue 3amay, 3HAKOMHUTBLCH C HCTOPUEN Pa3BUTHS
CoZepIKaLLNX apuMeTHKH
3aBHCHMOCTH,
CBSI3bIBAIOIINE
BEJIMYMHBI: CKOPOCTD,
BpeMsi, PaCCTOSHUE,
1[eHa, KOJIMYECTBO,
CTOMMOCTh
128 26 H. YMHOXKEHUE JeCATUIHOU Apudmerndeckue BoinoJHATH apudmeTHuecKue
Apo0OU Ha HATYpPaIbHOE YHUCIIO IENUCTBUSI C JEHCTBUS CIECATHYHBIMHU APOOSMU;
129 26 m. YMHOXEHHE NECATHIHOU NECATUYHBIMU BBINOJIHSTH IPUKUAKY M OLIEHKY
Apo0u Ha HATypalbHOC dHCTI0 | 1poGsmu. pe3ynbTaTa BHIYUCICHUH.
130 26 1. VYMHOX€EHNE NECITUIHOM .
JPOGH Ha HATYPATEHOE THCIIO Pemenne ]IpHMeHﬂTbCBOHCT?a )
131 27 1 Jlenenue aecaTHarof apoon Ha | TCKCTOBBIX 327124 apuMeTHIeCKUX TeUCTBUI
HATYPAIBHOE YHCIIO apu(METHIECKUM VTSl palliOHATH3aIAN
132 27 n. JleneHne NecATHIHON ApoOH Ha | CIIOCOOOM. BBIYMCIICHHH.
HATYpaJIbHOE YUCIIO Hcnonp3oBanue npu pemieHn | PemiaTh TEKCTOBBIC 3a/1a4H
133 27 H. Jlenenne necsATHUHOW ApOOU HA | 3a1a4 TAOIHUI[ K CXEM. apuMETHUECKUAM CTIOCOO0M,
HaTypanbHOE THCI0 Pemenue 3amay, cogepxamumx HCIO0JIB30BATE3aBHCHMOCTH MEKITY
134 27 n. Jlenenue necATUYHON ApoOU HA | 3aBUCUMOCTH, CBSA3BIBAOILINE BETHMHHAMEL (CKOPOCTH, BPEMS,
HATypaJIbHOE YHCIIO BEJIMYUHBI: CKOPOCTH, BPEMs,
135 27 H. JleneHue necATHUHOM ApOoOU HA | PACCTOSHME; IIEHA, KOJUYECTBO, pacCTOsHNUE, LICHA, KOTMICCTBO,
HATYpATBHOE HHCITO CTONMOCTD CTOMMOCTb H JIp.): AHAJIM3HPOBATH U
136 28 H. YMHOKEHNE Ha JECATUUHYIO OCMBICTMBATH TCKCT3a/1aH,
IpoOb nepedopMyJIHpoOBaTh yCIOBHE,
137 28 H. YMHOXEHUE Ha IECATUUHYIO HU3BJIeKATh HCOOXOAMMBIC TaHHEIC,

JIpoOb




138 28 H. YMHOKEHUE Ha AECITUYHYIO YCTAHABJIUBATH 3aBUCUMOCTH MEXKIY
1pobb BEJIMYUHAMH, CTPOUTH JIOTHYECKYIO
139 28 H. YMHOXEHUE Ha IECATUYHYIO LENOUKYPacCysK/IEHHUl.
Apods MopaeaupoBaTh X0/ pEUIEHUS
140 28 H. YMHOXKEHHUE Ha IECATHYHYIO
IpoOb 3a/1a4M CIIOMOIIBIO PUCYHKA,
141 29 H. Jlenenue Ha eCATUYHYIO IPOOH cxembl, Tabsuipl. [IpuBoaMTY,
142 29 H. Jlenenue Ha necSITHUHYIO 1pO0b pa3oHupaTh, OUEHUBATH PAa3JIMIHBIC
143 29 H. Jlenenue Ha neCATUYHYIO IPOOH pEIIeHHUs, 3aITMCH PELICHUH
144 29 H. Jlenenue Ha qecsITHUHYIO 1po0b TEKCTOBBIX 3a/ad.
145 29 H. Jlenenue Ha JeCATHYHYIO 1poOb KpHuTHYECKH OLEeHHBATH MTOTy4EHHbIN
146 30 H. JleneHue Ha JeCATUYHYIO 1po0Ob Pe3yIIbTAT, 0CYIECTBISTH
147 30 H. Jlenenue Ha NecSITHYHYIO IpO0Ob CAMOKOHTPOJIb, POBEPSIS OTBET HA
148 30 u. Kontposbnas padora Ne 12,
Tevmt 45-48 COOTBETCTBHUE YCIOBUIO, HAXOAUTh
OLINOKHU
NHcTpyMeHTHI 1J151 BbIYHMCJIeHUI U u3Mepenuii — 11 4.
149 30 H. Kanpkynsarop VYron. [Ipsamoi, octpslit, Tynoii | Pacno3HaBaTh U H300paxkaTh Ha
150 30 H. Kanbkynstop Y pa3BEPHYTHINA YTIIBL. HEJIMHOBAaHHOMW U KJeTyaTol Oymare
151 31 H. Kanbkynstop H3mepenue u noctpoeHue MPSAMOM, OCTPBIH, TYNOW, Pa3BEPHYTHIN
152 31 . Buast yrinos. Ueptéxxubrit YTJIOB C IIOMOIIBIO YIIIbl; CPABHMBATD YTJIBL.
TPEeyroNbHUK TpaHCTIOPTHUPA 3HAKOMHTHCS C HCTOPUEH Pa3BUTHS
153 31 H. Bunb! yrios. YepTéxHblil apuMeTHKH
TPEYTOJIHHHUK
154 31 m. Buner yrinos. UepTéxHblil
TPEYTOJIHHHUK
155 31 m. Buner yrinos. UepTéxHblil
TPEYTOJIBHHUK
156 32 . N3mepenue yrios.
Tpancnoptup
157 32 H. N3mepenue yrios.
Tpancnoptup
158 32 . N3mepenue yrios.

Tpancnoptup




159 32 . Kontposbnas padora Ne 13.
Tembi 49-51
IHoBTOpenue — 11 4.
160 32 n. Nrtorosoe noBTopeHue Kypca [ToBTOpEHNE OCHOBHBIX BourumcasiTh 3HaUCHUS
MaTeMaTUuKH 5 Kiacca HOHATUH U MECTOOOB KypcCa 5 BBIpa)KeHHfI,COI[ep)KaIHHX
161 33 H. HTorosoe noBTOpeHUE Kypca KJ1acca, 00001eHHe3HAaHU I HaTypaTbHbIE YHCIA,
MaTeMaTHKH S Kilacca
OOBIKHOBEHHBIC U IECATUIHBIE
162 33 H. HroroBasi KOHTpoJIbLHasI
JpOOH, BBITIOJTHATH
padora
Ne 14 peoOpa3oBaHuUs YUCEIL.
163 33 H. HToroBoe moBTOpeHHE Kypca Boi6upaTh cnocod cpaBHEHHS
MaTeMaTHKH S Kilacca YHCell,BbIUMCICHHU M, MPUMEHSATH
164 33 H. HroroBoe noBTOpeHue Kypca cBOiicTBa apuPMETHIECCKUX
MaTeMATHKH S Kiiacca JCUCTBHIN JIJIsl pAalliOHATH3AINN
165 33 n. HroroBoe noBTOpeHue Kypca BEIMHCIICHILL
MaTeMaTHKH S Kilacca
OcyiecTBJASTH CAMOKOHTPOJIb
166 HToroBoe moBTOpeHHE Kypca . .
MATEMATHKH 5 Kiacca BBITOJIHSIEMBIX JIEHCTBUN U
167 UTOroBoe MoBTOPEHHUE Kypca CaMONIPOBEPKYpE3y/IbTaTa
MaTEeMaTHKH S Kjiacca BBIYHMCJICHUH.
168 Hrorosoe noBTOpeHHE Kypca PemiaTs 3a1a4u U3 peanbHON KU3HH,
MaTeMaTHKH 5 Kilacca NPUMEHSATH MaTeMaTHYeCKHE 3HAHUSA
169 Hrorosoe moBTopeHue Kypca JISpEIeHNs 3a1a4 U3 JPYTUX y4eOHbIX
MaTeMaTHKH S Kilacca HpEIMETOB.
170 HTorosoe NoBTOpeHHE Kypca

MaTeMaTUKH 5 Kiacca

Pemats 3a1a4u pasHbIMHU
cnoco0aMu, CPABHUBATH CIIOCOObI
peleHwus 3a1a4u,

BbIOMPATh PALMOHAJIBHBIN C10CO0




TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA

6 xmacc (170 )

HasBanue
pasnena (Tembl)
Kypca (4UCII0 4acoB)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIbI JACATCILHOCTH
00yJaromuxcst

HarypanbHbie
yucia

(30 1)

Apudmernueckue
JIeCTBUS C
MHOTO3HAYHBIMU
HaTypajlbHBIMU YHCJIAMHU.
YucioBele  BBIPaXXEHUS,
HOPSIOK JEUCTBUM,
HWCMOJIb30BAaHUE CKOOOK.
Oxpyrienue
HaTypaJbHbIX YHCEII.
Jlemutenm W KpaTHBIE
qucia; HauOOIbIINN
o01nit JICITUTEIb u
HauMEHbIlIee oOmiee
KpaTHOE.
Paznoxxenue
MPOCTHIE
JemumocTh
npousseneHus. Jlenenue
c ocratkoM. Pemienue
TEKCTOBBIX 3aJa4.

qucCijia Ha
MHOXUTCIIHN.
CYMMBI u

BoinosHaATh apudMerndyeckue AeiiCTBUS C
MHOI'O3HAYHbBIMHU HaTypaJbHbBIMHA qucCJIaMu,
HAXOJUTh 3HAYEHHUsS] YKCIIOBBIX BBIpAXKCHHI
CO CKOOKkamMu u 03 CKOOOK; BBIYHCJIATH
3HAYEHHUA BBIpOKCHUH, coJieprKaIiux
cTernieHU. BBIMOJIHATH NPUKUIAKY U OLEHKY
3HAYCHUM YHCJIOBBIX BBIPAXKEHUH, MPUMEHSATH
npuémMbl NMpoOBepPKH pe3ynbTara.
Hcnoab3oBaTh npu BBIYHCJIEHHSX
MEPEMECTUTEIIPHOE U COYETATEIILHOE CBOMCTBA
CJIOKEHUSI U YMHOXKEHUS, pacipeaeauTelbHOe

CBOMCTBO YMHOXXEHUS OTHOCHTEIILHO
CIIOKCHHA, CBOMCTBa apu(pMETHICCKUX
e cTBUI.

HccaenoBarb 4YHCIIOBBIE 3aKOHOMEPHOCTH,
MPOBOJAUTH YHCJIOBBIC AKCIEPUMEHTHI,

BBIIBUI'aTh M1 000CHOBBIBATH I'HIIOTE3bI.
@DopMyIHPOBATH ONpeeJIeHUs JICIIUTENS U
KpaTHOro, HauOOJbIIEr0 OOIIEro ACIUTENs U
HAMMEHBIIIEr0 OOIIETr0 KPaTHOTO, MPOCTOr0 U
COCTaBHOTO  YHCEJ;  HCIOJb30BaTh  3TH
TIOHSITHS TIPU PEIICHUU 3a1a4.
IIpuMeHaTH aJrOpuTMbI
HanOOIbIIETO oo1ero OETUTEIISA "
HaWMEHBIIIETO OOIIEero KpaTHOTro JABYX
YHUCeJl, aJTOPUTM pa3JIOKEHHUsI 4YHcCIa Ha
MPOCThIE MHOKUTEIH.

HccaenoBaTh ycioBus AenuMOCTH Ha 4 u 6.
HccnenoBarb, 00cyx1aTh, GopMyIupoBaTh U
000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI,
MPOU3BEJICHUS: IBYX UETHBIX UUCEI, IBYX
HEYETHBIX YUCJIC, YETHOTO U HEUYETHOTO
YHCel.

HccaenoBarb cBOMCTBA JEIMMOCTH CYMMBI
U TIPOU3BEJICHUS] YHUCEI.

IIpuBoaAMTH NMpUMeEPHI YHCENl C 3aJaHHBIMHU
CBOMCTBaMH, PpPacno3HaBaThb BepHble H
HeBepPHbIe YTBEP)KICHHUS O CBOMCTBAX YHCEN,
ONpOBEPraTb HEBEPHBIE YTBEPXKICHUS C
ITOMOIIbI0 KOHTPIIPUMEPOB.

KouncrpyupoBarhb MaTeMaTH4ecKHue
NpeIoKeHHsI C TOMOIIBIO  CBSI30K (M,
«MIW», «ECIH..., TO...).

Pemiath TEKCTOBBIE 3aJ1a4M, BKIIOYAIONIHAE

BBIYHCIICHU A




MOHATHUSL  JIEJIUMOCTH, apUPMETHYECKUM
CIoco0OM, HCIIOJIb30BaTh Iepebop Bcex
BO3MOJKHBIX BapUaHTOB.

MopaeaupoBarb XOJ pELISHUs 3aladyu C
MMOMOIIBIO PUCYHKA, CXE€MBbI, TaOJIUIIbI.
IMpuBoauTH, pa3oupars, OLIEHNBAThH
pa3uYHbIle pEHIeHUs, 3allUCH  PpElIeHUH
TEKCTOBBIX 3aJad.

Kpurnuecku OLlIeHMBATh MOJIy4EHHBIN
pe3yJibTar, HaxXOJIUTh OILLIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IMPOBEPSIA
OTBET HA COOTBETCTBUE YCJIOBHUIO.

Harnsinnas [lepnieHiuKyJIsIpHBIE PacnosnaBare Ha uyeprexax, pPHUCYHKax
TEOMETpHSL. npsimele. llapajuienbHble | Ciiydan B3aUMHOIO PAaCIIOJIOKEHUS JIBYX
[TpsmMble Ha MpsiIMbIE. Paccrosinue | npsiMbIX.
IJIOCKOCTH MEeXAy AByMs To4dkaMu, | M3o0paxkaTb ¢ NOMOIIBI0  YePTEKHBIX
(7 9) OT TOYKH JIO HOpsAMOH, | MHCTPYMEHTOB Ha HEJIMHOBAHHOW U KJIETYaTOM
JUIMHA IIyTH Ha | Oymare JBe IepeceKkaroluecs: IpsiMble, IBE
KBaJpaTHOM CeTKe. rnapajjiejibHble MOpsIMbIEe, CTPOUTH MPSMYIO,
IIpumepsl  OpssMBIX B | NEPHEHAUKYJSAPHYIO JAHHOM.
IIPOCTPAHCTBE. IIpuBoauTL mNpHUMepPbI MAPAJUICIBHOCTH U
NEePHEHIUKYISAPHOCTH MPSIMBIX B
IIPOCTPAHCTBE.
Pacno3znaBarthb B MHOT'OYTOJIBHUKAX
MEepIIeHIUKYJISIPHbIC u rapajuieabHbIe
crtoponbl. U300pakaTh MHOTOYTOJIBHUKH C
rnapa’sieybHbIMU, MepHEeHAUKYJISIPHBIMU
CTOPOHAMHU.
HaxoauTth paccTosiHUE MEXIy JIBYMSI
TOYKaMH, OT TOYKU 10 MPSIMOH, JJIMHY ITyTH
Ha KBaJpaTHOU CETKE, B TOM YHUCJIE UCIIOJb3Ys
1H(GPOBHIE PECYPCHI.
Hpobu OOGBIKHOBEHHAs npoOb, | CpaBHMBATh W YHNOPSAOYHUBATH JIpoOH,
(32 9) OCHOBHOE CBOMCTBO | BbIOMPATH CIOCOO CpaBHEHHS JPOOEH.
npoowu, cokpamenve | IlpeacraBiasiTh AecsITUYHBIE NpoOH B BHUIE

npooeii. CpaBHeHUE U
yIOpsiIoUUBaHNE IpoOei.
Jecstuunbie  n1pobu U

MeTpHUYecKas cucremMa
Mep.

Apudmernueckue
JIEUCTBUS c
OOBIKHOBEHHBIMU u

JICCATUIHBIMH JIPOOSIMHU.
OtHoienue. Jlenenue B
JTaHHOM OTHOIIICHHUH.
Macmitad, TporopIus.
ITomsiTHe OPOIEHTA.
Bbruucienue  mpoueHTa
OT BCIIMYUHBI ¥ BETUYNHBI
0 €€ MPOLECHTY.
Peinenue TEKCTOBBIX

OOBIKHOBEHHBIX Jpo0el 1 OOBIKHOBEHHBIE B
BHU/JIE JIECSITUYHBIX, HCII0JIb30BATH
IKBHMBAJICHTHbIe IpeACTABJeHHsl JIPOOHBIX

4HUCen npu nux CpaBHEHMH, npu
BBIYHCIICHUSIX.
Hcnoan3oBatre  JeciaTUYHBIE  ApOoOM  TIpHU

npeoOpa3oBaHUM BEJIMYMH B METPUUYECKOM
CHUCTEME MED.

BbinouaHATh apudmMernyeckue AeHCTBHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMHU JIPOOSMU.
Boruuncasatb 3HAYCHUS BBIPAKEHUH,
cojiepKalux OOBIKHOBEHHBIE U JECATHYHBIC
JpoOH, BBIMOJHSTH MpeoOpa3oBaHusl IpoOeH,
BbIOMpaTh €NnoCco0, NPHMEHATH CBONCTBA
apu(pMETUIECKUX JIeUCTBUU JUIST
panoHaIu3ally BEIYMCICHUI.

CocTaBjasiTb OTHOUICHHS ¥ IPOMOPIIUH,




3azad4, coJieprKalmx
JIpOOH U MPOIIEHTHI.
IIpakTnueckas pabora
«OTHOIEHUE JUTAHBI
OKPYKHOCTH K eé
IUAMETPY»

HAXOAUTh OTHOILIECHNE BEJIUYHUH, JIEJIUTh
BEJIMYMHY B JaHHOM oTHomeHuu. Haxoaursn
IKCNEePUMEHTAJIbHBIM MMyTEM OTHOLIICHUE
JUIMHBI OKPY’KHOCTH K €€ Juamerpy.
HNuTepnpernpoBarb Macitad KakK
OTHOIIICHWE BEIIMYWH, HAXOAUTHL MacuiTad
IUIaHa, KapThl U BBIYMUCISATH PACCTOSHUS,
HCIIOJIb3Ysl MacTao.

OO0OBSICHATD, 9yTO Takoe OpPOILIEHT,
YIOTPEOIATh OO0OPOTHI pPEYd CO CJIOBOM
«IPOLEHT». BhIpaskaThb IPOLEHTHI B IPOOSX
U JpoObM B MPOLEHTAX, OTHOIICHUE JIBYX
BEJIMYMH B MPOILICHTAX.

BbIuucaSITH TPOIEHT OT YHUCIA U YHCIO IO
ero mpoueHty. OKpyriasaTs Jpodbu wu
MPOIICHTHI, HAXOIUTh MPUOIMIKECHUS YHCE.
Pemiathr 3amaum Ha 4YacTH, MPOILICHTHI,
MPOIOPIIHH, Ha HaXO0XICHUE poou
(mporieHTa) OT BEJIWYMHBI U BEJIMYUHBI MO €€
npobu (mporueHTy), ApoOu (IpoleHTa),
KOTOPBIA COCTaBIISIET OJHA BEJIWYHWHA OT
JPYTOW. ITpuBoauTs, pa3oupars,
OLlEHUBATHL PAa3JIMYHbIC PEIICHHS, 3alucu
pelIeHn TEKCTOBBIX 3aJad.

H3Baexkars uHpoOpMaLUI0 U3 TAOIHUI U
IuarpaMM, HWHTEPIPETUPOBATh TaOIMUYHBIC
JIaHHBIE,  OMNPENENsITh  HauOOoJbIIee u
HaWMEHbIIIee U3 MPEJICTABICHHBIX JaHHBIX.

Harnannas
rEOMETPHSI.
CummMmerpus

(6 =)

OceBas CUMMCTpPHU.

LlenTpanbHass cuMMeTpHUs.

ITocTpoenue
CUMMETPHUYHBIX QUTYP.
IIpakTuueckast padora
«OceBasi CHMMETPHS) .
Cummerpus B
MIPOCTPAHCTBE

Pacno3naBathb Ha yepTexax u
N300paXeHUsAX, H300pakaTb OT PYKH,
CTPOUTH C TIOMOIIBIO HHCTPYMEHTOB (HU-
rypy (OTpe3ok, JIOMaHyl0, TpPEyTroOJbHUK,
MPSIMOYTOJIBHUK, OKPY>HOCTb),
CUMMETPUYHYIO OTHOCHUTEIBHO
NPsAMOM, TOYKH.

Haxoautsb NpUMepbI CUMMETPUHU B
OoKpyXxaruieM wmupe. MoaeaupoBatb U3
Oymarn gABe  (GUIYpbl, CHUMMETPUYHBIE
OTHOCUTEIIbHO MpPsIMOH; KOHCTPYHPOBATH
reoMeTpu4eckue KOH(UTypaluu, HCHOJIb3Ys
CBOMCTBO  CHUMMETPUM, B TOM UYHCIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB.
HccnenoBarb cBONMCTBA U3YyYEHHBIX (QUTYD,
CBA3aHHBIE C CHUMMETpPHEM, HCIIOJIb3Yys
IKCIIEPUMEHT, HaOJIIoAeHNUE,
MOJIEJIMPOBAHHUE.

O0o0cHOBBIBATH, ONPOBEPrarb C MOMOIIBIO
KOHTPIPUMEPOB YTBEPXKIAECHUSI O CUMMETPUU

uryp

OaHHOU

Bripaxenusic
OyKkBaMu
(6 4)

I[Ipumenenune OykB st
3allMCl  MaTeMaTHYECKUX
BBIpAYKCHU U U

HUcnoab3oBarb OyKBBI UIsi 00O3HAYCHUS
4ucesl, NOpyd  3allMCU  MaTeMaTUYEeCKUX
YTBEPKJICHUI, COCTaBJISITh  OYKBEHHBIC




OPEUIOKECHU .
BykBeHHBIE BBIpaXXEHUS U
YHCJIOBBIE ITOJACTAHOBKH.
bykBeHHbIE  paBeHCTBa,
HaXOKICHUE HEU3BECTHOIO
KoMITIOHEeHTa. DOpMyJIbl

BBIpQXXEHUSI TI0 YCIIOBUIO 3aJ1a4H.
HccaenoBatsn HECJIOHbIE YHUCJIOBbIC
3aKOHOMEPHOCTH, HCIIOJIb30BaTh OYKBBI JJIsI
WX 3aIMCH.

Boruncasato YHCIJIOBOE 3HaYCHUE
OYKBEHHOTO BBIPQXXCHHUSI MpPU 3aJIaHHBIX
3HAYCHUSIX OYKB.

3anucsiBaTh  (QOpPMYJbI: NEpUMETpa U
IJTIOIIA N MPSAMOYTOJIbHUKA, KBaJIparTa;
JUIMHBI ~ OKPY’>KHOCTH, IUIOLIAJU  KpyTa;
BBINOJIHATDH BbIYHCJIEHUS o 3TUM
dbopmymam.

CocTaBiasTh ¢dopmyuibl, BBIpaKaroliue
3aBUCHUMOCTH MEXJy BEJIMYHMHAMH: CKOPOCTb,
BpeMs, pacCcTosiHWEe; IIeHa, KOJHWYEeCTBO,
CTOMMOCTB;  HPOU3BOJUTEIBHOCTb,  BpEM,
00bEM pabOThI; BBIMOIHATH BBIYUCICHUS IO
3TUM (OpMyJIaM.

Haxoautsb HEU3BECTHBIN
apu(MEeTHIECKOT0 e CTBUS.

KOMIIOHCHT

Harnannas
TEOMETPHS.
Durypsl

Ha IIJIOCKOCTH.

(14 )

YeThIpEXYTOJIbHUK,
MpUMEpPHI
YETBIPEXYTOJIbHUKOB.
ITpsiMmOyronpHUK,
KBaJlpaT: CBOMCTBA
CTOPOH, YIJIOB,
ayiaroHaJIe!.
HN3mepenue yrinos. Bujbl
TPEyTroOJIbHUKOB.
ITepumetp
MHOTOYTOJIBHUKA.
[Tnomane ¢purypsl.
DopMyJIbI IEPUMETPA U
IUIOIIAaU
NPsIMOYT'OJIbHUKA.
ITpubnmxénnoe
W3MEepEeHMe MIoIaau
¢uryp.

IIpaktuueckas padbora
«[Inomanp Kpyra»

HN3o6paxaTh Ha HEJIMHOBaAHHOM u
KJIeT4yatoil Oymare C  HCHOJb30BaHHUEM
4epTEKHBIX WHCTPYMEHTOB
YeTBhIPEXYTOJILHUKHU c 3aJaHHBIMU
CBOMCTBaMM: c rnapauieyibHbI- MH,
MEePIECHIUKYJISIPHBIMH, paBHBIMU
CTOpOHaMH, NOpPSAMBIMH yIrjamMH W Jp.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.
IIpeanaratb ®W  00CYyKIaTh CII0COObI,
aJIrOPpUTMbI IOCTPOCHHUS.

HccaenoBatb, HUCHONB3YyS  AKCIIEPUMEHT,
HaOJI0/ICHUE, MOJICIMPOBAaHUE, CBOMCTBA
NpSAMOYTOJbHUKA, KBaJpaTa, pa3OuBaTh Ha
TPEYTrOJbHUKHU. O00CHOBBIBATD,
ONpoOBEpPraTb C MOMOLIbIO KOHTPHPUMEPOB
YTBEPKJICHUSI O MNPSIMOYTOJbHUKE, KBajaparte,

pacno3HaBaThb BEpHBIE U HEBEpHbIC
YTBEPKIACHUS.

N3mepsaiThb M CTPOMTHL C  TIOMOIIBIO
TpaHCIIOPTHUpA yIJbl, B TOM YHCIE B

MHOTI'OYyTOJIbHUKE, CpaBHUBATL YIJIbI; Ppac-

MO3HABaTb  OCTpbIE,  IpsMbIE,  TYIBbIE,
pa3BEPHYTHIE YIJIBL Pacno3naBars,
u300paxkarhb OCTPOYT'OJIbHBIM,
NPSIMOYTOJIbHBIH, TYINOYT'OJIBHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU
TPEYTOJIbHUKH.

BbryuciasaTs, 1mepuMETp  MHOIOYI'OJIBHHKA,
IJIONIaJlb MHOTOYTOJIbHMKAa pa30ueHueM Ha
NpsSIMOYTOJIBHUKM, Ha  paBHbIE  (UTYPHI,
HCIOJIB30BaTh METPHUYECKHUE €JIMHULIBI

U3MCPCHU NJIMHBI U IIJIOIIAAN.




Hcnoab3oBath NPUOJIMKEHHOE H3MeEpeHHe
IJIMH W TUIOIIAJed Ha KIIeTdyaTou Oywmare,
pUOIKEHHOE U3MEpEeHUEe JJTAHEBI
OKPY>XHOCTH, IJIOIAAN Kpyra.

IMonoxxurensHEBIE
U OTpHULIATEIbHbIE
quciia

Lenbie uncna. Moayiib
4uciia, reoMeTpudecKas
WHTEPIIPETALAS MOJTYJIS.

[IpuBoauTH mNpUMEPHI UCIOIBL30BAHUSI B
pea’dbHOM  KM3HU  TIOJOKHUTEIBHBIX U
OTPULIATEIbHBIX YHCEIL.

(40 9) YucioBele NPOMEKYTKH. HN300paxaTh Le/ble YHUCTA, MOJOXKUTEIbHBIC
[TonoxurenbHbIE U U  OTpULATEIbHBIE YHUCJIA TOYKAMH  Ha
OTpHILIATEJIbHBIC YUCIIA. YHUCJIOBOU MPSIMOM, MCMOJIb30BATH YHCIIOBYIO
CpaBHeHue NPSIMYIO JUJIsI CPAaBHEHUS YHCE.
MOJIOKUTEIIbHBIX U IIpumenaTs npaBuJja CpaBHEHUS,
OTpHULIATEJIBHBIX YHUCEIL. YHOPAA0YUBATH 1€JIbIE€ YHCIIA; HaXOAMTh
ApudmeTndeckue MOJYJIb YUCJIA.
JIeUCTBUSIC @®opMyIMPOBATh NPaBUJIA BBIUNCIECHUS C
MOJIOKUTEIIbHBIMH U MOJIOKUTEIIbHBIMU u OTpHULIATEIILHBIMU
OTpHULIATEIbHBIMU 4HuClIaMUd, HAXOAUTHh 3HAYEHHUS] YHCJIOBBIX
YUCIIAMU. BBIPAKECHUIM, COJZIepKAIllIMX JICUCTBUSA C
Pemenune TeKCTOBBIX 3a7a4| MOJOXUTEIbHBIMM U OTPULATEIbHBIMHU
YHUCIIaMHU.
IIpumeHATHL  CBOWCTBA  CJIOXKEHUS U
YMHOXXCHUS I MpeoOpa3oBaHus CyMM H
MPOU3BEICHUMN
[IpencraBnenue IIpssimoyronbHas cucrema | OOBSACHATHL M HWLJIIOCTPUPOBATH NOHSITHE
JAHHBIX KOOpAMHAT Ha IUIOCKOCTH. | MPSIMOYTOJbHOM CHCTEMBbl KOOpJAMHAT Ha
(6 9) Koopaunatel TOYKM Ha | MJIOCKOCTH, HCIIOJb30BaTh TEPMUHOJIOTHIO;
IJIOCKOCTH, abciucca U | CTPOUTH Ha KOOPJAMHATHOM IUIOCKOCTH TOUKHU
opJuHAaTa. u  ¢GuUrypsl TIO 33aJaHHBIM KOOpPJHHATAM,
CronbyaTteie U KPYroBbl€ | HAXOAMTh KOOPIUHATHI TOYEK.
JIMarpamMmal. Yurarthb cToy0yaTeie u KPYTOBBIC
ITpakTnueckas paboTa | nuarpaMMbl; HHTEPHPETUPOBATH JIaHHBIE;
«IlocTtpoenne CTPOMTH CTOJIOUATHIE THATPAMMBI.
JarpamMmm). Hcnoab3oBars uHdopmauuio,
Pemenue TEKCTOBBIX | TIPEJCTABJICHHYIO B TA0IUIIAX, HA JUarpaMmMmax
3aj1a4, coAep KaluxX | JJis pelIeHUs] TEKCTOBBIX 3ajad U 3ajad u3
JaHHBIC, peaJbHOMN KU3HMU.
npeacTaBICHHbIE B
Tadauax u Ha
JyarpamMmmax
Harnsannas [TpsimoyrosibHBIM Pacno3znaBare Ha 4Yeprexkax, pHUCYHKax,
TEOMETPHSL. napajienenuIie]l, KyO, | omuchbIBATHh MHUPaAMUIY, MPU3MY, LIHIAHID,
durypsl npus3ma, nupamMujia, | KOHyC, Iap, H300paxkarb HUX OT PYKH,
B IIPOCTPAHCTBE KOHYC, LIUJIMHIApP, IIap ¥ | MoAeJHMpPOBaThL U3 Oymaru, IJIacTUIMHA,
(9 v) cepa. HN3o6paxxenue | npoBojioku u ap. IlpuBoauTh mnpumepbl
MPOCTPAHCTBEHHBIX 00BEKTOB OKPYXKAIOMIETO MHpPa, HWMEIOIINX
duryp. IIpumeps! | ¢opmbl Ha3BaHHBIX TEJI.
pa3BEPTOK Hcnonb30BaTh TEPMHUHOJIOTHIO: BEpIINHA,
MHOTOTPAaHHHUKOB, pedpo, rpaHb, OCHOBaHHUE, BBICOTA, PAJIANYC
HWJIMHpPA U KOHYCA. U JUaMeTp, pa3BEPTKa.
ITpakTrnueckas pabdota | U3yuars, HUCTIOJB3Y S JKCIIEPUMEHT,
«Co3nanue Mopenel | HaOmroaeHue, W3MEpeHHUe, MOJIEITUPOBAHUE,

MPOCTPAHCTBEHHBIX

B TOM YHCJIC KOMIIBIOTCPHOC, U ONMMUCHLIBATD




dburyp».

IlonsaTue 00BEMa;
CTUHUILIBI W3MEPCHUS
00BéMa.

OO0BEM  TIPSAMOYTOJIBHOTO
nmapauieyenuiena, kKyba,
bopmyiter 00BEMA.

CBOICTBA Ha3BaHHBIX TEJI, BBISIBJIATH CXOMd-
CTBA M Pa3ju4YMs. MEXIy OUPAMHUIION H
NPpU3MOM; MEXAy UHIUHJIPOM, KOHYCOM H

LIapOM.
Pacno3naBarhb pa3BEPTKHU
napajiesienuIeaa, KyOa, OPU3MBI,
MUPaMUIBIL, KOHYycCa, HUJIMHPA;

KOHCTPYUPOBATH JaHHBIEC TeJa U3 Pa3BEPTOK,
co3gaBaTh ux wmojnenu. Co3xaBaTh MoOJeTH
NPOCTPAaHCTBEHHBIX  ¢uryp (u3  Oymarm,
IIPOBOJIOKH, TIJIACTHJIMHA U JP.)

H3mepsaTh Ha Moaeasix: IMHBI péEdep
MHOTOI'PaHHUKOB, THAMETp IIapa.

BeiBOAUTH dopmyay 00bEMa
NPAMOYTOJIBHOTO NapalIeICIIUIIEa.
BbryuciaaThb mno popmynam: 00BEM

NpSAMOYTOJBHOTO MapajuleNienuiena, Kyoa;
HCIIOJIb30BaTh €IMHUIIBI U3MEPEeHUsI 00bEMA;
BBIYHCJIATE OOBEMEI TEJI, COCTABIIEHHBIX W3
KyOOB, mapajuiesIenuIleIoB; peliaTh 3a1a4u C
peATbHBIMH JTaHHBIMH.

IToBTOpEHME,
0000111eHHE,
CHCTEMATH3AIIH

(20 1)

[ToBTOpEHNE OCHOBHBIX
TNOHSATHUU

U METOJIOB KypCOB 5 U 6
KJIaCCOB,

00001menue u
cUCTEeMaTHu3aIUs
3HAHUU

BbryuciasaThb 3HAYCHUA BBIPAKECHUH,
comep Kalux HaTypaJbHBbIE, LiEJIbIE,
IOJIOKUTEIIbHBIE U OTpPULIATEJIbHBIC
4yyucia, OOBIKHOBEHHBIE U JIE€CATHUYHBIC
JIpoOH, BBINOJHSITH NpPeoOpa3oBaHUsI YUCEN U
BBIPAXKEHUM.
Bbioupars cnoco6 CpaBHEHHs  4MCell,
BBIYMCIICHHUH,
NPUMEHATH CBOMCTBA apu(pMETHIECKHUX
OeUCTBUM IS
paloHaIU3allui BBIYUCICHUN.
Pemnars 3ajaum W3  pealbHOM  JKHU3HH,
NPUMEHATH MaTeMaTH4yecKue 3HAHMSl IS
peleHus 3ajad U3 JIpyrux
IIPEIMETOB.

Pemats  3agaum pasHbIMH  cmocodamu,
CPAaBHUBATh, BbIOMPATHh CHOCOOBI pEIICHUS]
3a4a4u.
OcymecTBIATH CAMOKOHTPOJIb BBIIOIHSAEMBIX|
JEUCTBUN

1 CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA»

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

AnreOGpa sBIsIETCSI OJHUM U3 OMNOPHBIX KYPCOB OCHOBHOWM MIKOJBI: OHa
obecrneynBaeT H3y4YE€HUE NPYTUX JAUCHUILUINH, KaK E€CTECTBEHHOHAy4YHOI'O, TaK U
TYMaHUTApHOI'O LIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JISI MIPOJAOKEHUSI 0Opa30BaHUS
U B NOBCEOHEBHOM >XKU3HU. Pa3zButHe y OOydYarOIIMXCsl HAYYHBIX IPEACTaBJICHUN O
OPOUCXOXKIACHUN M CYIIHOCTH alreOpandecKkux abCTpaKmuii, CIIOCOO0E OTpaKSHHS
MaTEMaTHYECKOW HayKOW SIBJICHHN W MOPOIIECCOB B MNPHUPOJIE U OOIIEecCTBE, POJH
MaAaTEMaTHUYCCKOI'O MOACTIUPOBAHUA B HayYHOM IIO3HAaHHUMN 41 B IIPaKTUKC
CcriocoO0cTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS M KAYECTB MBINUICHUS,
HEOOXOIMMBIX JJISI aJalTallud B COBpEMEHHOM LIU(PPOBOM OOIIIECTBE.

Hzyuenne anreOpbl €CTECTBEHHBIM OOpa3oM oOecrieyrMBacT pa3BUTHE YMEHHS
HaOJIIOAaTh, CpaBHUBATh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTHU
MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHS U
BBIBOJbI, (hOpPMYJIMpOBaTh yTBepxkAeHUsA. OcBoeHHe Kypca ajareOpbl obecrieduuBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI 00yYarOmIUXCsi: OHU MCITOIB3YIOT AeAyKTUBHBIC U
WHAYKTUBHBIE PACCYXIACHHs, O0OOIIEHHE W KOHKPETHU3aIUIo, abCTparupoBaHHE H
aHAJIOTHIO. OO6yueHue anrebpe npearosiaraeT 3HAYUTEIILHBIN 00BEM
CaMOCTOSITEIIbHOW  ACSITEIILHOCTH  OOYyYalOIIUXCSI, TMOTOMY  CaMOCTOSITEIbHOE
pelIeHne 3a7a4 €CTECTBEHHBIM OOpa3oM SIBISIETCS peaiM3allfeil IesTeIIbHOCTHOTO
NpUHLIHUIA OOyYCHHUS.

B crpykType nporpamMmsel yuyeOHOro kKypca «Anredbpa» OCHOBHOM IIKOJBI
OCHOBHO€ MECTO 3aHUMAIOT COAECPKATECIBbHO-METOAUYECKHE JIMHUM: «Ywucma wu
BBIUHCIICHUS»; «AJreOpandeckue BBIPAKEHUsD»; «YpPaBHEHUs] U HEPABEHCTBa»;
«DyHKIIUW.

COI[Gp)KaHI/IC auHun «Yuciaa u  BEIYUCICHUS» CIIYKHUT OCHOBOH JJIA
NaJbHEUIIIEro H3YyYE€HHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIUXCs
JIOTUYECKOT'0 MBIIUIEHUs, (GOPMHUPOBAHUIO YMEHUS MOJB30BaThCsl alrOpUTMaMH, a
TaK)Xe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX IJIsI TIOBCEIHEBHOM
’)KU3HU. Pa3BUTHE MOHATHS O UHCJE€ B OCHOBHOM IIIKOJIE CBA3aHO C pallMOHATIBLHBIMU
U HUppalMOHAIBHBIMU  YHCIaMH, (OpMHpPOBAHUEM  MPEJCTABICHUNH O
JIEVCTBUTEJILHOM YHCIIEe. 3aBeplICHHE OCBOCHUSI UHCIOBOUM JIMHUU OTHECEHO K
cTapiiemMy 3BEHY OoOIIero oopa3zoBaHUsI.

ConeprkaHue IByX ajlreOpandecKux JUHUN — «AJIreOpandecKue BhIPAKECHUSD)
U «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHUIO Yy OOYYAIOIIUXCS
MaTeMaTHYeCKOro amrapara, HEOOXOAWMOTrO Ui peIIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IIPEJIMETOB W IPAKTUKO-OPHUEHTHPOBAHHBIX 3a/a4y. B OCHOBHOW IIKOJIE
y4eOHBIH MaTepHuas TPyIIUPYETCs BOKPYT PALIMOHAIBHBIX BBIPAXKEHUH.

Anre6pa ACMOHCTPHUPYCT 3HAYCHUC MATCMATHUKHU KaK s3bIKa JJIS ITO- CTPOCHUA
MaATEMATHUCCKHUX MOI[G.]'IGI\/JI, OIIMCaHUsA ITPOUCCCOB H SIBIICHUM p€ajJabHOIro MHpa. B
3aJa4dun O6y‘-IeHI/I$I anre6pe BXOIST TakK)Xe OajIbHeHIee Pa3BUTUC AJITOPUTMHUICCKOT'O



MBIIUICHUSI, HEOOXOIMMOIr0, B YaCTHOCTH, JJII OCBOCHHsS Kypca MHPOPMATHKH, U
OBJIaJICHUE HaBBIKAaMU AESAYKTHUBHBIX paccyxaeHui. IIpeoOpa3zoBaHue cUM- BOJIBHBIX
¢dopMm BHOCUT CBOM cenM(pUUISCKUN BKJIAJl B pa3BUTHE BOOOPAKEHMUSI, CIIOCOOHOCTEH
K MaTEMaTU4YECKOMY TBOPYECTBY.

Conepxxanue (pyHKIIMOHAJIBHO-Tpa(UUECKONW JTUHUM HAICJICHO Ha IMOJy4YeHHUE
IIKOJIbHUKAMH 3HAaHUM O (PYyHKIHUSAX KaK Ba)KHEUIIIEH MaTeMaTH4YeCKOW MOJIEH IS
ONUCAaHUS M HCCJIEJIOBAHUSI Pa3HO- OOpa3HBIX IIPOLECCOB U SIBJICHUN B ONpUPOJIE U
obiiectBe. M3ydeHHe 3TOro mMarepuana CIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS
YMEHHSI UCHOJIb30BaTh PAa3JIMYHbIC BbIPA3UTEIIbHbIE CPEACTBA A3bIKA MAaTEMAaTUKHU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TrpadHuyecKrue, BHOCUT BKJIad B (HOPMHUPOBAHUE
OpPEZICTAaBICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBWJIN3ALMU U KYJIbTYPBbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yyeOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsi yueOHbIN Kypc «Anreopa,
KOTOpPBIIl BKJIIOYAET CJIEAYIOLIUE OCHOBHBIE pa3Jiesibl cojaepkaHusa: «Ywucna u
BBIUUCIICHUS», «AJNreOpandyecKue BBIPAXKEHUSA», «YPAaBHEHUSI M HEPABEHCTBa»,
«DYHKIUW.

Y4eOHbI IUIaH Ha M3y4dYeHHue anreOpbl B 7—9 Kilaccax OTBOAUT HE MeHee 3
y4eOHBIX YaCOB B HEJEIIO0 B TE€YEHHE KaXKJOro roga oOydeHHs, BCEro 3a TPHU roja
o0yueHuss — He MeHee 306 yueOHBIX 4acoB.

COIAEP)XAHUE YYEBHOI'O KYPCA (I1IO TOOAM OBYYEHMUS)
7 kJaacce

Yucna u éviuucienus
PamonansHbie uncia

JIpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEXO] OT OAHOM (GopMbl 3amucu JApodeit k
npyrou. IlonsATHe panuMOHANBHOTO 4YHCIIA, 3aIllMCh, CPaBHEHMUE, YIIOPAAOYMBAHHUE
pallMoHaIBHBIX uMced. ApudmeTrnyeckue JAeUCTBUS C PALUOHAIBHBIMU YHCJIAMH.
Pemenue 3asa4 U3 peanbHOI NMPAaKTUKU Ha YacTH, HA APOOH.

CreneHb C HaTypaJbHBIM [OKa3aTeJeM: OIpeleleHue, NMpeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE OIpEeNIeNIeHUs, 3aluch OOoNbIIMX uuced. [IpoleHThl, 3amuch NPOLIEHTOB B BUJE
npobu u apoOu B BHUJIE IPO- LIEHTOB. TpHU OCHOBHBIE 3aJlayd HA MPOLIEHTHI, PEIICHUE
3a/Ja4 U3 peaJbHON NMPAKTUKH.

IIpumenenne NpU3HAKOB NEIUMOCTH, PA3JIOKEHHE HA MHOXKMTE- JIM HaTypajbHBIX
YHCEII.

PeanpHble 3aBUCUMOCTH, B TOM YHCJIIE NpsiMasi U 0OpaTHas NPOHOPLHUOHAIBHOCTH.

Anceopauueckue gviparxceHus
IlepemeHHBIE, YMCIIOBOE 3HAUEHHUE BBIPAXXEHUS C MEPEMEHHOU. /lomycTuMble 3HaYECHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIMYHHAMU B BHUJE (HOPMYJIBI.
Boruucnenust no gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPaKEHHUN, TOXKJIECTBEHHO



paBHBIE BBIpaXEHUs, TMpaBWJa TMPEOOpa3OBaHUsI CYMM H TPOU3BEACHUN, IIpaBHIIa
PACKpPBITUSI CKOOOK U MPHUBEACHUS MOJOOHBIX CIaraeMbiX.

CBolicTBa CTEIEHU C HATYPAIbHBIM MOKAa3aTelIeM.

OpnousieHbl W MHOrowieHel. CrteneHb MHorowieHa. Clo)KeHHWE, BBIYHTAHUEC,
YMHOKEHHE MHOTOWICHOB. DOpPMYIIbl COKpANIEHHOTO YMHOXXEHUsS: KBaJapaT CyMMBI U
KkBazpatr pasHoctu. Dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHMe MHOTOWIECHOB Ha
MHOXUTEJIH.

Ypaenenusn
YpaBHeHHe, KOpPEHb  YpaBHEHMS, IIpaBuWjia  IpeoOpa3oBaHUsl  YpaBHEHMS,

PaBHOCUJIIBHOCTb YPaBHEHUM.

JIuHelHOe ypaBHEHHUE C OJHOU MEPEMEHHOM, YHUCIO KOPHEH JIMHEMHOIO ypaBHEHUS,
pelleHue JUHEHHbBIX ypaBHeHUH. CocTaBlIeHHE yPaBHEHUH 110 YCJIOBUIO 3aJla4H.

Pemenne TekCTOBBIX 337124 ¢ TIOMOIIBIO YPaBHEHUIA.
JluneitHOe ypaBHEHHE C IBYMsI IEpeMEHHBIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUIl ¢ [AByMs IIepeMeHHBIMH. PemeHue cucteM ypaBHEHUUl crmocoboM
MOJICTAHOBKHU.

HpI/IMepBI PCIICHMA TCKCTOBLIX 3a/Jia4 C ITIOMOIIBIO CUCTCM ypaBHeHI/Ifl.

Koopounamuetr u cpagpuxu. Oyuxkyuu

Koopaunata Touku Ha npsmoil. UucioBble NpoMexyTkHu. PaccrosHue mexay AByms
TOYKaMHM KOOPJAWHATHOW MPSIMOMU.

IIpsimoyrosibHast cucteMa koopauHat, ocu OX u Oy. AlGcuucca U opauHaTa TOYKH Ha
KOOpAMHATHOM 1utockocTH. [Ipumepsl rpadukoB, 3agaHHbIX popmynamu. UreHue rpaduxon
peanpubix 3aBucumocteil. [lonstue dynkumu. ['padux ¢ynxmun. CBocTBa (PyHKIHHA.
Juneitnas ¢ynkuums, eé rpaduk. padux ¢ynaxuuu y = v/x . Ipaduueckoe penreHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHCHUM.

8 kJacc

Yucna u eévivuucnenus
KBanpatublii kopeHb W3 uucia. [lonarne o6 mppauumoHajibHOM uucie. JlecsiTuuHble
NpUOJIMKEHUs UppalMOHaIbHBIX ynced. CBocTBAa apu(pMEeTHUECKUX KBAJPAaTHBIX KOpHEHN
U HUX NOPUMEHEHHE K IpeoOpa3soBaHUIO YHCIOBBIX BBIPAXKEHUH W BBIYUCICHUSM.
JlencTBUTEIbHBIC YHCIA.
CreneHb C LIENbIM [TOKa3aTenaeM U e€ cBoiicTBa. CTanaapTHas 3alKUCh YUCHA.

Anzeopauueckue swviparicenust
KBagpaTHbIil TpEXWICH; pa3I0KeHHE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.
Anrebpanueckasi 1po6b. OCHOBHOE CBOMCTBO ajredopanyeckoi npobu. CroxxkeHue,
BBIUYMTAHHUE, YMHOXXEHHE, JelleHHe aireOpamueckux Apobei. PanmonanbHbIe
BBIpAYKEHUSI U UX NMpeoOpa3oBaHUE.



Ypaeuenusa u nepacencmea

KBaapatHoe ypaBHeHue, (opmyiia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHEHHH, CBOISINMXCS K JIMHEHHBIM M KBagpaTHbIM. [Ipocrteiime apoOGHO-
palyoHalbHbIEC YPAaBHEHUS.

I'paduueckas uHTEpHIpeTallUsl YPABHEHUI C IByMS NEPEMEHHBIMH U CUCTEM JIMHEHHBIX
YPaBHEHUM ¢ ABYMs IEpEMEHHBIMU. [IprMepsl peleHnst CUCTEM HEJTMHEWHBIX YPaBHEHUN C
JByMsl IIEPEMEHHBIMM.

Pemienune TekCcTOBBIX 3a7a4 anreOpandeckum cnocoooM.

YuciioBple HEpPAaBEHCTBA W HMX CBOWCTBAa. HepaBEeHCTBO C€ OJHOW IIEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHbIE HEpAaBEHCTBA C OJHOM NepeMeHHONH. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJ1- HOM [IEPEMEHHOM.

Dynkuyuu
[Tonstue ¢ynkuu. OOnacTh ONpeAeNiCeHUs W MHOXKECTBO 3HAUCHUH (PYyHKIUMU.
CriocoObI 3a1anust GyHKIHUH.
I'paduk pynkuun. Urenue cBoiictB pyHkumu no e€ rpaduky. [Ipumepsl rpadukon
(YHKIHI, OTpakalomKX peallbHble Nporecchl. DYHKIUHA, OIMUCBHIBAIOIINE MPIMYI0 H

0OPaTHYIO IPONOPLHOHATHHBIC 3aBHCHMOCTH, HX rpaduku. OyHKmuu y = X2, y = X3,

y = Vvx, Y = x. I'paduueckoe pelieHne ypaBHEeHUN U CUCTEM YpPaBHECHUU.

9 kJjacc

Hucna u eévituucienus
JlelicTBUTENIbHBIE YMCIIA

ParmonanbHbpie yunclia, UppallMoOHaIbHBIE YHCIIa, KOHEUHbIE W OECKOHEUHBbIE JEeCATUYHBIC
npobu. MHOXECTBO JEUCTBUTENBHBIX YHCEI, JACUCTBUTEIbHBIE YHCIAa KaK OECKOHEUHBIE
necsTUYHbIe  JapoOu. B3auMHO  OJIHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JNEWCTBUTEIBHBIX YHCEN U KOOPAWHATHOU MPSIMOI.

CpaBHEHHE JEUCTBUTENIBHBIX YHCEN, apudMeTuyeckue ASHUCTBHS C JIEHCTBUTEIBHBIMU
qHCIaMU.

M3mepenus, npubImkeHns, OUeHKN

Pa3mepbl 00BEKTOB OKPY>KAIOIIEr0 MUPA, JIUTEIBHOCTh MPOILIECCOB B OKPYKAIOIIEM
MUDE.

[Mpubnmx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTH MpUOIMKeHHs. OKpyTIeHue 4Yucel.
[Ipukuaka y oneHka pe3yJIbTaTOB BbIYMCICHUN.

Ypaenenusn u nepasencmea
Ypasuenus c oonou nepemennotl
JInneitHOe ypaBHeHUeE. Pelenne ypaBHEeHUH, CBOISAIINXCS K JIMHEUHBIM.
KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOISIIIMXCS K  KBaJpaTHBIM.
bukBanpaTtHoe ypaBHeHHe. IIpumepsl pelieHrsi ypaBHEHHH TPEThEHd M YETBEPTOM CTENEHEN
Pa3IOKEHUEM HA MHOKHUTEIIN.



Pemenne  npoOHO-pamMOHaIBbHBIX ypaBHEHHN. Pelmenne TeKCTOBBIX 3aj1a4

anredpandyecKuM METOJ0M.
Cucmemvl ypasHeHuil

VpaBHEHUE ¢ AByMs TIEPEMEHHBIMH U €ro rpaduk. Penienne cucteM ABYX JTUHEHHBIX
YpPaBHEHUM ¢ ABYMs IIEpEeMEHHBIMU. Pelienne cucteM AByX ypaBHEHHUM, OJHO U3 KOTOPBIX
JIUHEHHOe, a JApyroe — BTOpoH cteneHu. ['paduueckass UHTEpIpETALUs CUCTEMBI
YpaBHEHUH C IBYyMs IE€PEMEHHBIMH.

Pemienune TekcTOBBIX 3a7a4 anreOpandeckum cnocoooM.

Hepasencmea

YucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PerreHue cucreM JIMHEHHBIX
HEpPaBEHCTB ¢ OJHON nepemeHHol. KBanpaTHble HepaBeHcTBa. [ paduyeckas nHTepripeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMH.

Dyukyuu
KBangpatuunass ¢yskuus, e€ rpadpuk u cBoiicTtBa. [lapaboia, KO-OpAWHATBHI BEPIIHHBI
napaboJibl, OCh CHMMETpHUH Napabonsl. I'paduku Gynkumii: Y = KX, y = kx + b,
y = k/x, y = x3 y=+vx, y=/x/ u ux cBoiicrsa.

YHucnoewvie nocjie008amelbHOCHIU

Onpedenenue u cnocodwl 3a0aHust YUCI08bIX NOCLE008aMeIbHOCMEl

ITonsarue YUCJIOBOM OCJIEA0OBATEILHOCTH. 3ananue OCJIEA0OBATEILHOCTH
pexkyppeHTHOU Ppopmyioi u popmMmyoi N-ro ujeHa.
Apugmemuyeckas u ceomempuieckas npozpeccuu

Apudmernueckass W reoMeTpuyecKas MIPOTPECCHH. dopmynsl N-TO dlIeHA
apu(MeTHIeCcKOi U TEOMETPUUECKON MPOrPECCH, CyMMBI NIEPBBIX N YICHOB.

N306paxkenne 4ieHOB apu(pMETHYECKON M TeOMETPUYECKOM Mporpeccuil TOYKaMu Ha
KOOPAWHATHOW TUIOCKOCTH. JIMHEWMHBIM ¢ OKCIOHCHIUAILHBIM pocT. CloXKHbIE
MIPOIICHTHI.

IIJTAHUPYEMBIE MMPEJIMETHBIE PE3YJbTATBHI OCBOEHHS PABOUYEM MPOI'PAMMBI
KYPCA (IIO T'OAAM OBYUYEHMUA)

OcBoeHune yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUsI
JIOJDKHO oOOecnedynBaTh NOCTHXKEHHE CIISAYIOIINX IPEeAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB:

7 KJaace



Yucna u evtuucineHus

BI)IHOJ'IHHTB, coycTrasds YCTHBIC WU TIIUMCBMCHHBIC HpI/IéMbI, apI/I(l)MeTI/I‘-ICCKI/Ie
HeﬁCTBHH C palMOHAJIbHBIMHA YU CJIaMH.

Haxonutpe 3Hau€HUsI YUCIOBBIX BBIPAXKEHUIT; IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOObI
U TpuéMbl  BBIYMCICHUS 3HAYCHUH JIPOOHBIX BBIPAKEHHUM, COACpPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIC APOOH.

ITepexonuts OT OHON (DOPMBI 3aNUCH YKCEN K ApYroil (MpeoOpa3oBbIBATh JIECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YacCTHOCTH B
OCCKOHEYHYIO JICCSITUIHYIO APOOH).

CpaBHUBATh U yIOpPSIIOYMBATh PAllMOHAJILHBIC YHCIIA.

OxpyriaTh 4ucia.

BbIIIONHATE NPUKUIKY W OLEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY 3HAa4E€HUU
YHCJIOBBIX BBIPAYKCHUU.

BbINOnHATE AEUCTBUA CO CTENEHSAMHU ¢ HATYPAJIBHBIMU ITOKA3aTEISIMU.

IIpuMeHATs IPU3HAKYU IEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAIBHBIX YHCEII.
PemaTe nDpakTUKO-OPMEHTUPOBAHHBIE 3a1a4M, CBS3aHHBIE C OTHOIICHHEM BEJIWYMH,
IIPONOPLIMOHAJIBHOCTBIO BEJIMYWH, IPOLEHTAMM; WHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS
3aJa4 ¢ y4€TOM OTpaHUYEHUMN, CBS3aHHBIX CO CBOWCTBAaMHU paccMaTPUBAEMbIX OOBEKTOB.

Anceopauueckue @vlparxceHus

Hcnoas3oBaTth anre6pqueCKy}0 TCPMHUHOJIOTUO W CHMBOJIHUKY, IIPHUMCHATH e€ B
IIponecce OCBOCHUA yqe6Horo Mmarcpualia.

Haxoaute 3HaueHus 6YKBCHHBIX BBIpa)KeHI/Iﬁ IIPpH 3aIaHHbIX 3HAYCHUAX IICPCMCHHDbIX.

BremonasaTe Hp606paBOBaHI/I$I OeJIoro  BbIPAXKCHHUA B MHOTI'OYJICH IMIPUBCACHHUCM
HO,HO6HBIX CcJlaracMbIX, paCKpbITUECM CKOOOK.

BBINIONTHATE YMHOXKEHHME OJHOWIEHA HAa MHOIOYWIEH W MHOIOYWIEHa Ha MHOI'OWIEH,
NPUMEHATH (POPMYJIbI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyniecTBIATh Pa3jIOKEHUE MHOTOWICHOB Ha MHOXHUTEJIH C MOMOIIBIO BEBIHECEHHUS 32
CKOOKM OOIIEeTO MHOXWTEJSI, TPYNIHUPOBKUA CJaraeéMbIX, TPUMEHEHHUs (GopMy
COKpaméHHOro yMHOXeHus. [IpuMeHsTh mnpeoOpa3oBaHUsST MHOTOWICHOB ISt
pELICHUs PAa3IWYHBIX 3ajlad M3 MaTe€MaTUKH, CMEXHBIX NPEIMETOB, U3 peajibHOU
MPAKTUKH.

Hcnonp3oBaTh  CBOWCTBAa CTENEHEHM €  HATypaJdbHBIMH  IIOKa3aTeins- MU JUIA
MpeoOpa3oBaHUsl BhIPAKECHUH.

Ypaenenus u nepasencmea
Pemate nmuHElHBIE ypaBHEHUS C OJJHOM NEPEMEHHOM, MPUMEHSISI IpaBUJla Iepexoaa oT
HUCXOJHOIO YPAaBHEHHUs K pPAaBHOCWIBHOMY eMy. IIpoBepsTh, sBIIsIETCA JM YHUCIIO
KOPHEM YpaBHEHUS.
[TpumensTh rpaduyeckre METOAbI IIPU PEIICHUHN JIMHEWHBIX YypDABHEHUNH U UX CHUCTEM.
[TonOupath npumepsl Hap YKUCEN, SIBISIONIUXCS PEIIEHUEM JIMHEMHOro ypaBHEHUS C
JIBYMsI TIEPEMEHHBIMU.



— CrpouTh B KOOPJAMHATHOW IUIOCKOCTU TpaduK JIUHEHHOTO YypaBHEHUS C JIBYyMS
IIEPEMEHHBIMH; TTOJIB3YSICh TPaUKOM, IPUBOAUTH ITPUMEPHI PEIICHUS YPABHCHHUSI.

— Pemath cucTeMbl IBYX JJUHEWHBIX YPAaBHECHUU C ABYyMs MEPEMEHHBIMU, B TOM YHCIIC
rpaduyecku.

— CocTaBiaTh W pemiaTh JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX YpPaBHEHHU IO
YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM  3aJadu
MOJTyYCHHBIA Pe3yibTar.

Koopounamuot u cpajpurxu. Oynuxkyuu

— MH300paxkaTh Ha KOOPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOLINE 33aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEpPBaJbl, 3alMChIBATh YHCJIOBbIE MPOMEXYTKH Ha
anreOpanvecKoM sI3bIKE.

— OrtMeuaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPIAHWHATaM; CTPOUTH
rpaduku TUHEHHBIX QyHKuuii. Ctpouth rpaduk Gyskmu Y =/x/ .

— OmnwmceBaTh C MOMOMIBIO (YHKIHA HW3BECTHBIC 3aBHCUMOCTH  MEXKAY BEIIMYWMHAMM:
CKOpPOCTh, BpeMsl, pacCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTD; MPOU3BOJIUTEILHOCTD,
BpeMsi, 00bEM pabOTHI.

— HaxomuTe 3HaueHne GyHKIUHU MO 3HAYCHHIO €€ apryMeHTa.

— IlommMmaTh rpaduyueckuii criocod mpeacTaBIeHHUsT U aHaIW3a WHOOPMAIINN; U3BJICKATH
W HHTEpOpeTUpoBaTh uUHPOpMamuioo w3 TrpadUKOB pEabHBIX MPOIECCOB H
3aBUCHUMOCTEH.

8 KkJacce

YQucna u éviuucienusn

— Hcnonp30BaTh HayaJIbHbBIE NPEACTABICHUSI O MHOXECTBE JEUCTBUTEIBHBIX YHUCEI JUIS
CpaBHEHHUS, OKPYIJICHHWS] M BBIYMCIEHUN; H300pakaTb JAEUCTBUTEIIBHBIE YHCIa
TOYKAMHU HA KOOPJAWHATHOU IIPSIMOM.

— IlpumeHsATh NoOHATHE apU(PMETUUECKOro KBAJApPaTHOI'O KOPHS; HAXOJMUTh KBaJpaTHBIC
KOpPHH, MCHOJIb3Yysl IIPU HEOOXOAMMOCTH KaJbKYJSATOP; BBINOJHATH NMPEeoOpa3oBaHUs
BBIpAXXEHU, cOAepKallluX KBaJApaTHbIE KOPHH, UCIIOJb3YsI CBOMCTBA KOPHEH.

— Hcnonp3oBaTh 3anycu OOJIBIINX M MAJIBIX YHMCEJI C MOMOIIBIO JECATUYHBIX Ipo0eit u
creneHert uucia 10.

Aneceopauueckue eviparicenus
— ITIpuMeHSATh TOHSTHE CTEICHU C IIEJBIM IT0Ka3aTejIeM, BBIMOJIHSITH MPeoOpa3oBaHUS
BBIPOKCHUMN, COJICPIKAIINX CTEIICHH C IIeJIBIM ITOKA3aTeIICM.
— BBINMOAHATE TOXKIECTBEHHBIE TPE0Opa30BaHUs PAIlMOHAIBLHBIX BBIPAXKEHUM HA OCHOBE
MpaBWI JSHUCTBUN HAJl MHOTOWICHAMH U aJIT€OPandeCKUMH JIPOOSIMHU.

— PacknanpiBaTh KBaJpaTHBIM TPEXUIEH HAa MHOXUTENU. IIpumeHsaTs nmpeoOpazoBaHuUs
BBIp@KEHUHN ISl pELICHUS pa3InyHbIX 3a7a4 U3 MAaTeMaTHKH, CMEXKHBIX NIPEAMETOB, U3

pEanbHON MPAKTHUKH.

YpaBHEHHUS M HEPABEHCTBA
— Pemats n1uHElNHbIE, KBaAPAaTHBIE YPAaBHEHUS U PAIlMOHAIIBHBIE YPABHEHUS, CBOASIINECS
K HUM, CUCTEMBI JIByX YPAaBHEHUU C ABYMsI IEPEMEHHBIMU.

— IIpoBoauTe mpoOCTEUIIME HCCIEAOBAHUS YPABHEHUW M CHUCTEM YpaBHEHWUH, B TOM



YHCclie C NPUMEHEHHEM rpaduyuecKuxX NpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIHU
YpaBHEHHE WJIM CUCTEMA YPAaBHEHHUHN PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
[IepexoauThk OT cioBecHOW (POPMYIMPOBKHU 3aJadd K e€ anreOpandeckor Moaelu C
IMOMOIIIBIO COCTaBJICHHUS YPAaBHCHHUS WJIM CHUCTEMbl YPAaBHEHHUH, MHTEPIPETHPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1a4M IOJIYUYCHHBII pe3ynbTar.
[IpuMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUISI CPaBHEHMS, OICHKH; pEIIaTh
JUHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M MX CHUCTEMBI; JaBaTh I'padHUYecKylo
WUTIOCTPAIMIO MHOYKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABECHCTB.

Dynkyuu
[lorumate ® WCHONB30BaTh (PYHKIUOHAIBHBIE TOHATHUS H  S3BIK (TEPMHUHBI,
CHMBOJIMYECKHE O0003HAYCHHs); OINpPEICATh 3HAa4eHHEe (QYHKIHMH 10 3HAYCHUIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA (PYHKINH 110 ee rpaduKy;
Crpouts rpaduku >nemMenTapubix Gpynkuuii: Y = kX, y = kx + b, y = k/x | y = x5,

y=+/x , y=/x/; onuceIBaTh CBOICTBA dIeMEHTapHBIX QYHKIIUIA 110 ee TpaduKy.

9 KkJacce

Yucna u eévtuucienus
CpaBHI/IBaTL U yrnnopsaao4uuBaTbh pallOHAJIbHBIC 1 UPPALIHUOHAJIBHBIC YHUCJIA.
BremonasaTe apH(bMeTqucxne I[Gf/iCTBI/IS[ C panvOHAJIBHBIMKU YHCJIaMH, COYCTasd
YCTHBIC W IIMCbMCHHBIC HpI/IéMI)I, BBIIMTOJHATb BBIYUCIICHHUA C HpPpalUMOHAJIbHBIMHA
qucJjiaMu.
HaXOIII/ITI) 3HAYCHUS CTCICHEM C IOCJIbIMMA IIOKa3aTCIIsIMU U KOpHCﬁ; BBIYHUCIIATH
3HAQ4YCHUA YUCIIOBBIX BBIpa)KeHHﬁ.
OprerITB HeﬁCTBHTCHBHBIe HHnCjia, BBIIIOJHATD IIPUKUAKY pE3yJibTaTa BBI‘II/ICJ'IGHI/II‘/’I,
OLCHKY YHCJIOBBIX BBIpa)KeHPIfI.

Ypaenenusn u nepasencmea
PemaTe nuHelHBIE W KBaJpaTHBIE YpaBHEHHWs, YypPaBHEHHUs, CBOISIIMECS K HHUM,
MpocTeiie ApoOHO-pallMOHAJIbHBIE YpaBHEHHUs. Pemats cUCTeMBbl JBYX JMHEHHBIX
YPaBHEHHUI C OBYMs IIEPEMEHHBIMM M CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJHO
YpaBHEHHE HE SBJISICTCS] JTUHEHHBIM.
Pemiate TekcToBble 3aauu anreOpanyecKuM CIIOCOOOM C ITOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUM C ABYMs IIEPEMEHHBIMU.
IIpoBoauTh mpocTEMIINE HCCIENOBAaHUS yPAaBHEHUM M CHUCTEM YPAaBHEHHI, B TOM
YHucjle C NpPHUMEHEHHEM rpaduyecKkux IpeacTaBlieHUH (ycTaHaBIMBaTh, MUMEET JIU
ypPaBHEHHE WJIM CUCTEMA YPABHEHUHN PEIISHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
Pemate nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh peIlIeHUE
HEPABEHCTB HA YUCJIOBOM IIPSMOM, 3alMCBhIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.
Pemats cucTtemMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHCIOBOU
NPsIMOM, 3alIMCBIBATh PEIIEHNUE C IIOMOIIBI0 CUMBOJIOB.
Hcnonp3oBaTh HEPAaBEHCTBA MPHU PELICHUU PA3JIMYHBIX 3a]1a4.

Dynukyuu
Pacno3naBare  ¢GyHKIMM  U3y4YeHHBIX  BHAOB. Iloka3pIBaTh  CXE€MaTUYECKHU



pacIioNoKeHHe Ha KOOPAMHATHOH rmiockoctd rpadukoB Y = KX, y = kx + b, y =
k/x

KO3(ppUmeHToB; CTpOUTh rpaduKu 3TUX (PYHKIUII.

2 .
.y = X3, y=+/x , y=/x/, Yy =aX“+bx+c B 3aBucummocTH OT 3HAYCHHI

Ctpouth U u300pa’kaThb CXeMaTHYECKU TpaduKu KBaJIpPaTUYHBIX (YHKIHM, ONHUCHIBATH
CBOIMCTBA KBaJIpaTUYHBIX QYHKIHI MO UXTpaduKam.

Pacrio3naBarp kBaZpaTU4HyO (QyHKIUIO 00 ¢dopMyJsie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUI U3 peaibHOMN KHU3HU, (GU3HUKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacnio3naBath apupMeTHUECKyr0 U reOMETPUUYECKYIO IIPOrPECCUUTIPH PA3HBIX CIIOCOOax
3aaHUsl.

BBINOIHATE BBIUUCIIEHHUSI C UCIIOJIb30BaHUEM (HOpMYII N-TO UjleHa apU(PMETHUECKON U
r€OMETPUYECKOU MPOrpPECCU, CYMMBI IIEPBBIX N YIEHOB.

H300paxarp 4jIeHbl IOCIEI0BATEIbHOCTH TOUYKAaMH Ha KOOPAUHATHOMN IIJIOCKOCTH.
Pemate 3amaum, CBsiI3aHHBIE C YHMCJIOBBIMM I1OCJIEIOBATEIBHOCTAMM, B TOM YHCIIE
3a/lauyd M3 pPEAIbHOM JKHU3HU (C HCIIOJb30BAaHUEM KaJIbKYJISITOPA, LHUQPPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA
7 waacc (102 q)

HasBanue
pasnena (TeMbl) Kypca
(4ncno yacon)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIbI JACATCILHOCTH
00yJarmuxcs

Yucna u
BBIYMCJIEHUS.
PammonansHbIe
qyciia

(25 1)

[TonsiTHE panMOHATIBHOTO
qUCIia.
Apudmernaeckue
JICUCTBUS C
pauuoOHaIbHBIMU
YUCIJIAMU.

CpaBHeHue,
yHopsiJIOYUBaHUE
palroOHANbHBIX YHUCE.
CreneHb ¢ HaTypaJibHbIM
IMOKa3aTeJeM.

Pemienne oCHOBHBIX
3aja4 Ha JIpooH,
IPOLICHTHI U3 pealbHOMU
MPaKTUKH.

[Tpusznaku neaumocTH,
pa3ioKeHus Ha
MHOXHUTEINU
HaTypaJbHbIX YHCEIL.
PeanibHbIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
MIPONOPIIUOHATIBHOCTH

CucremaTu3upoBaTb U 000ramaTb 3HAHUA
00 OOBIKHOBEHHBIX M JICCATHYHBIX TPOOSX.
CpaBHuBaTh UM YHOPSAAOYMBATH JpPOOH,
npeoOpa3oBeIBas TP HEOOXOUMOCTH
JecSITUYHbIE ApoOU B  OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JCCATHYHBIC, B YACTHOCTH B
OECKOHEYHYIO JICCATUUYHYIO APOOb.
IIpumMeHATsL pa3HOOOpPa3HbIEe CHOCOOBI U
NpUéMbl BbIYHUCJICHUS 3HAYEHHMI JAPOOHBIX
BBIPaKeHU, coJep)ammnx OOBIKHOBEHHBIC U

JECSATUIHBIC Ipoou: 3aMEHATh IpH
HEOO0XOIMMOCTH JECITUIHYIO Ipo0b
OOBIKHOBEHHOM u OOBIKHOBEHHYIO
NECATHYHOW,  TPUBOAUTH  BBIPAKECHHE K

dbopme, Hanbosiee y10OHON JJIs1 BEIYUCIICHUM,
peoOpa3oBbIBaTh APOOHBIC BBIPAKCHUS Ha
YMHOXXCHUE U JICJICHUE JACCATUYHBIX poOeH K
IEWCTBUAM C LEJIBIMHA YUCIIAMHU.

[MpuBoauTh 4YHKCJIOBbIE W OyKBEHHBbIE
npuMepsbI CTEEHU C HaTypaJlbHBIM
okKasaTejeM, OOBICHSS 3HAYEHUS OCHOBAHMS
CTENIEHW M IIOKa3aTeilsl CTEHEeHH, HaXOOUTh

3HaueHus creneHed Buga al (a — mroboe
palMoHAIbHOE YHCIO, N — HATypaJbHOE
YHUCIIO).

IloHuMaTh CMBICTT 3alTUCU OOJIBIITUX YUCEN
C TOMOUIBIO JECATUYHBIX ApoOedt u
crenneHeid uyucna 10, npuMeHATH HUX B
pEaNbHBIX CUTYyaLUsIX.

IIpumenaTs MPU3HAKHU JIETMMOCTH,
pas3JioxKEeHUsT Ha MHOXHUTEJIHU HATypaJibHBIX
YHCel.

Pemiarp 3agaum Ha 4YacTd, MPOLICHTHI,
MPOTNOPIINH, Ha  HaxOoXJICHHE  Jpodu
(TIporieHTa) OT BENWYUHBI U BEIHMYUHBI MO €€
npodou (mporieHty), apobu (mporeHTa),
KOTOPBI COCTaBIsIeT OJHA BEJIMYUMHA OT
JIPYTOM. IlpuBoauTs, pa3ouparb,
OLIEHMBATHL PA3JIMYHbIE PEUICHUs, 3alUCH
peleHnii TEKCTOBBIX 3aj1ady.

Pacno3naBarb M O00BSICHATH, ONUPASICh HA
onpeaesieHus, TIPSIMO TIPOTIOPITMOHATBHBIC U
00paTHO MPOMOPIIHOHATBHBIE 3aBUCUMOCTH
MEX/Ty BEJIMYMHAMH; MPUBOJIUTH NPUMEPDI
3THUX 3aBUCUMOCTEH M3 pEallbHOIO MHpa, U3
JIPYTUX yUYEOHBIX MMPEIMETOB.




PemiaTh NpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4d
Ha JpoOM, MPOLEHTHI, MPSAMYIO U OOpaTHYIO
MIPOIIOPIIMOHATILHOCTH, IIPOTIOPIIUH.

AnreOpanveckue bykBenHbie BbIpakeHHs. | OBJaaeTh alredpandyeckor TEPMUHOJIOTHEN U
BBIPAKEHHUS IlepemenHsbIe. CHUMBOJIMKOW, HNPUMEHATL €& B Ipoluecce
(27 u) JlommycTumMble 3Ha4YeHHUSI | OCBOCHHS y4eOHOIO MaTepuala.
nepemeHHbIX. @opmynsl. | Haxoaurts 3HA4YECHUS OyKBEHHBIX
IIpeob6pazoBanue BBIpQXXCHUI MPHU 3aJJaHHBIX 3HAYCHUSIX OYKB;
OYKBEHHBIX BBIPQKCHHH, | BBIOJHATH BEIYHUCICHHS O (opMyIiam.
packpbITHE CKOOOK U | BBINOJHATH npeoOpa3oBaHusl  ILEJIOTO
IIPUBEACHUE  MOAOOHBIX | BBIPAXEHUS B MHOIOWIEH IIPUBEICHUEM
cllaraeMbiX. MOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
CgoilicTBa creneHd C | BBINOJHATHL YMHOXXEHHME OJHOYIEHA Ha
HATypaJbHBIM MHOTOYJIEH M MHOIOYJIE€HAa HAa MHOIOYJICH,
HOKA3aTEIICM. NpPUMEHATH (OpMYJIbl KBajJpaTa CyMMbI H
MHOIFOUIEHEL KBaJipaTa pa3HOCTH.
CliOKEHHe,  BBIYUTAHHE, OcyumecTBiIsATH Pa3/oxKeHNne MHOTO4IIEHOB Ha
YMHOKEHHE MHOXXUTEJIM NYTEM BBIHECEHHUSI 3a CKOOKH
MHOTOUIeHOB, DOPMYIIEI 00IIIeTO MHOXKHUTEJISA, IPUMEHEHUST (POPMYJIBI
COKPAMBHHOTO paszHOCTH KBaJpaToB, dbopmyn
COKpAaIllEHHOIO YMHOXKEHMUS.
YMHOXCHUS. Pasnoxenue IIpumensaTs npeobpa3zoBaHre MHOTOUJICHOB
MHOTOHICHOB Ha | nmna  pemenws  pasaMuHBIX  3a1ad W3
MHOKHUTEIIN MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, W3
pEeanbHOMN MPaKTHUKH.
3HAKOMHUTBCSI €  HUCTOPHMEH  pa3BUTHSA
MaTEMAaTHUKH.
YpaBHeHus YpaBHeHue, npaBuia | Pemars JMHEHHOE ypaBHEHHME C OJHOU
u HepaBeHcTBa (20 u) npeoOpa3oBaHUs MIEpEMEHHON, MPpUMeHssl NMpaBWJIa Iepexo/a
YpaBHEHUS, OT MCXOJHOI0 YPaBHEHHUS K PaBHOCUJIBHOMY
PaBHOCHUJIBHOCTH eMmy Oonee mnpocroro Bunaa. IlpoBepsiTh,
YpPaBHEHUM. SIBIIAETCSA JIM KOHKPETHOE YHCIO KOPHEM
JIuneliHoe ypaBHEHHE C | YpaBHEHHS.
OJIHOM nepemenHol, | IloaduparTs npuMepsl IIap Yucel,
peuieHue JIMHEHHBIX | SIBJISIOIIUXCS PELICHUEM JIMHEHHOI o
YpaBHEHUM. Pemienue | ypaBHEHUs ¢ IByMsI IEPEMEHHBIMU.
3a7a4 c noMoipio | CTpPOUTH B KOOPAMHATHOM MIIOCKOCTH I'paduk
YpaBHEHUM. JIMHEWHOTO YPaBHEHHUS C JIBYMsI

JInneiitHOe ypaBHEHUE C
JBYMsl IIEPEMEHHBIMU U

ero rpaduk. Cucrema
OBYX JIMHENWHBIX
YpaBHEHUH C  JAByMs

IepeMeHHbIMU. Pemenue
CUCTEM YpaBHEHUN
CITOCOOOM IIOACTAHOBKU H
cnocoOOM CIIOKECHUS

IEPEMEHHBIMU; MOJIb3YSICh I'pa(pUKOM,
NPUBOAUTH NPUMeEPbI PELICHUA
YpaBHEHUSI.

HaxoauTh pemieHue CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUM C IBYMs
IIEPEMEHHBIMU.

CocraBiasATh W pemiaTb YpPaBHEHHUE WIH
CHCTEMY YPaBHEHHM IO YCJIOBHIO 3aJa4H,
UHTEPIIPETUPOBATL B COOTBETCTBUU  C
KOHTEKCTOM 3aJa4y ITOJIyYEHHBIM Pe3yJIbTaT

Koopannatsin
rpauKu.
Oyaknuu (24 9)

Koopannata Touku Ha
MPSAMO. Yucnosble
MIPOMEXYTKH.

Paccrosinue MEXKIY

HN300paxarp Ha KOOPAWHATHOW MPAMOM
TOYKH, COOTBETCTBYIOIIINE 3alaHHBIM
KOOpAUHATaAM, Jy4YH, OTPE3KUA, HUHTEPBAJIBL;
3alMCHIBATh UX HA AJIT€OPanYeCKOM SI3bIKE.




IBYMs TOYKaMH
KOOPAWHATHOU IIPSIMOM.

IIpamoyronpHas cucrema
KOOpPJMHAT HA IIJIOCKOCTH.

I[Tpumepsnt rpaduKoB,
3aJjaHHBIX (popmyTaMu.
Yrenue rpagukoB
peanbHBIX
3aBUCUMOCTEMN.

ITonsitue bysKIIN.
I'pacdpuk bysxIHN.
CBoiicTBa byHKIIMIA.
JInnetinas byHKIHA.
I[MocTpoenue rpaduka
JIMHESHHON byHKIHN.

I'padpuk pyHKIHU Y =KX

OtrMeuyarh B KOOPAMHATHON IJIOCKOCTH
TOYKH TIO 3aJJaHHBIM KOOpJIMHATaM; CTPOUTH
rpacduku HECJIOKHBIX 3aBUCHUMOCTEHH,
3aJlaHHBIX (hOopMyJamMH, B TOM YHCIIE C TO-
MOIIBIO MTU(MPOBHIX JIAOOpPATOPH.
[Mpumensith, U3y4YaThb  NPeUMYIECTBA,
HHTEPNPeTHPOBATH TpadUUECKUN CIOCO0
MPEACTaBICHUSI W aHajh3a pa3HOOOpa3HOit
’KU3HEHHOU UH(pOpMAaIUH.

OcBauBaTh NOHATHE (PYHKIIMU, OBJIAICBATh
(OYHKIIMOHAIILHOW TEPMHUHOJIOTHUEH.
Pacno3HaBaTh JUHEHHYIO (QYHKOUIO Y =
kx + b, omnmceIiBaTL €€ cCBoOlicTBA B
3aBUCUMOCTH OT 3HaYEHUU KO3(PPUIIEHTOB
kwub.

Crpouth rpapuku JuHEHHONH (GYHKIUH,
GYyHKIIMU Y = KX.

Hcnoab3oBath HUPpPOBBIE pecypebl s
MOCTPOCHUS TPaPUKOB (QYHKIUN U U3YUCHUS
WX CBOWCTB.

IIpuBoauTe IIPUMEDPHI JIMHEUHBIX
3aBUCHUMOCTEHl B peajlbHBIX Mpoleccax u
SIBIICHUSIX.

[ToBTOpEeHue
0000111eH1E

(6 1)

IToBTOpEHUE OCHOBHBIX
MOHSTUN U METOJOB Kypca
7 Kkiacca, 00o00meHue
3HAHUN

Bri0upars, NPUMEHATH OLICHHBATh
CIOCOOBI CpPaBHEHUsI 4YHCEJ, BBIYMCIICHUH,
npeoOpa3oBaHUl  BBIPAKEHUH,  pEIICHUs
YpaBHEHUU.

OcymecTBJIATH CaAaMOKOHTPOJIb
BBINIOJIHSIEMBIX JIEMCTBUH WU CaMOIIPOBEPKY
pe3yJibTata BBIYMCIICHHH, MpeoOpa3oBaHUM,
IIOCTPOECHUH.

Pemnare 3agaum U3 peanbHOM  KU3HH,
NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMS IS
pelieHus 3a1a4y U3 Apyrux npeameToB.
Pemate TekcTroBBIC 3aja4d, CPABHUBATD,
BBIOMPATH CIIOCOOBI PEICHUS 3a/1a4U




Kanennapno — TEMATUIECCKOC IJIAHUPOBAHUEC, anreﬁpa 7 KJaace

Ne i/t

Jara
(nenens)
IPOBEJICHUS

|

Tema

XapakTepucTuka AesITeIbHOCTH
00yJaronmxcs

Yucia, BEIpaXKeHM,TOXK/eCTBa, ypaBHeHusd — 21 4.

Yucna u eviparxcenus — 8 u.

1 1 H. PanmonansHbIe ynciia

2 | H. UrcioBble BBIPAKEHUSI

3 1 H. YucnoBble BRIPAKECHHUS

4 2 H. BeIpaxkeHus ¢ nepeMeHHbIMU

5 2 H. Bripaxkenus ¢ nepeMeHHbIMU

6 2 H. BripaxkeHus ¢ nepeMeHHbIMU

7 3 H. CpaBHEHME 3HAYCHUN BBIPAKECHUI

8 3 H. CpaBHeHUE 3HaUEHUH BbIpAKEHUI

Ilpeobpazosanue sviparicenuit — 4 u.

9 3H. CBoMCTBa AEUCTBUH HAJ YHCIaAMH

10 4 H. CBolicTBa AeWCTBUI HaJ YUCIaMU

11 4 H. ToxnaectBa. ToxxaecTBEHHbIETIPEOOPA30BAHUS
BBIPAKECHUI

12 4 H. ToxnectBa. ToxxaecTBEHHbIETIPEOOPA30BAHUS
BBIPAKECHUI

13 S H. Kontpoabnasi padora Nel. Temsi 1-2

WnmrocTpupoBaTh € MOMOILBIO KPYroB Dijiepa COOTHOLLIEHUE
MEXly MHOXKECTBAMH HATYPAJIbHBIX, LIEIIBbIX, PALIHOHAIBHBIX
yuces. Vcnonb3o0BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY
JUIsL 3aIIMCH COOTHOILEHUHN MEX ]y MHOXecTBaMu. CpaBHUBATH
panroHaIbHBIE YUCIIA, BHIIOIHITH C HUIMU apu(METHYECKHE
IEUCTBUA.

[IpencraBisaTh panoHaIbHbIE YKCIa BBUIE OECKOHEUHBIX
JECATUYHBIX IEPUOIUYECKUX apodei. [IpuBoauTh nmpuMepsl
HETIEPUOMYECKUX JECATUIHBIX IPOOCH.

HaxoauTs 3Ha4€HUs YMCIOBBIX BBIPAXKEHUH, a TAKKE
BBIPAXEHUI C IEPEMEHHBIMU IPU YKA3aHHBIX 3HAYCHUSX
IepeMeHHbIX. MCronp30BaTh I 3alIMCH PE3YIbTATOB CPABHEHUS
4uCell 3HAKU >, <, >, <,

BeimonuaATe npocreiiime npeodpa3oBaHus BbIPAXKEHUM]:
IPUBOANUTH MOAOOHBIE ClIaraeMble, PACKphIBATh CKOOKU B CyMMe
Y Pa3HOCTH BBIPAKEHUN

YpaeHeHus ¢ 00HOIU nepeMeHHOTl - 7 Y.

14 S H. YpaBHEHHE U €r0 KOPHU

15 S H. JluHeitHoe  ypaBHEHHE C OJHOU
NEPEMEHHOI

16 6 H. Jlunelinoe  ypaBHEHHE  C OJHOU
MIEPEMEHHOMN

17 6 H. Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUN

18 6 H. Pemenne 3a1a4 ¢ TOMOIIBIO YpaBHEHUN

19 7 H. Pemenne 3a1a4 ¢ TOMOIIBIO YpaBHEHHUN

20 7 H. Dopmyisl

PemlaTh ypaBHeHUSI BHUJAA ax = b NOpU pas/AUYHBbIX
3HAYEeHHUSX a U b, a TakKe HeCJOXHble YpaBHEHHUH,
cBojisAuMecs K  HUM. Hcmosib3oBaTh — ammapar
ypaBHEHUM [Ji1  pelleHUs] TEeKCTOBBIX  3ajay,
WHTEpPNpPETUPOBATh pe3y/bTaT. PelmaTb MNpPaKTUKO-
OpPHEHTHUPOBAHHbIE 33/]a4H, B TOM YMCJIe Ha IPOOU U Ha
NPOIEHThI




21

‘ 7 H. ‘

\ KonTpoabsnas pabora Ne2. Tema 3.

dyHkuuu - 12 4,

Dynkyuu u ux cpagpuku — 5 u.

22 8 H. UuciioBble IPOMEXKYTKH

23 8 H. Uto Takoe QyHKIUS

24 8 H. BbruvcieHre 3HaYeHUN QYHKIIAM 10
bopmysie

25 9 H. I'paduk byHKImAHN

26 9 H. ['padux GyHKIIUN

Juneitnasa pynkyusa — 6 u.

N300pakaTh 4HUCIOBBIE MPOMEXKYTKH HAKOOPJHMHATHON MPSIMOH,
3aJjaBaTh MX C IOMOILBIO HEPaBEHCTB. BuluMcisATh paccTosHue
MEXIY IBYMs TOUKaMU KOOPAUHATHOU IIPSAMOM.
[Ipumensarp  rpadudeckuii  cmocod  aJiA

pasHOOOpa3HOM  Jku3HeHHOM  umH(popmamuu.  OBnaaeBaTh
(GYHKLIMOHAIBHOM  TEPMHMHOJIOTHEH,  BBIYMCIATH  3HAYEHUS
¢byHKIMyU, 3a1aHHON (HOPMYIIOH, COCTABIATH TAOIUIIBI 3HAYCHUI

MMpEaACTaBICHUA

27 9 H. [Tpstmast mpOMOPIIMOHATBHOCTD ¥ €€ TpaduK ¢ynkunn. Haxoauts mo rpadguky GyHKUuH 3HadeHHE (QYHKIHH
28 10 1. TIpsimMas IPONOPLMOHANBHOCTD 1 €& rpaduk 110 3/AHHOMY 3HAUCHHIO APryMEHTa, PeIIaTh o0paTHYyIO 3anaty.
29 10 1. TInHeiinas GYHKIHA 1 ¢& rpaduk Crpouts rpadukud mOpsMoi HPONOPLHOHANLHOCTH, JIHHEHHOH
30 105 Tluciinas GyHKms u ¢é rpaduk (1)yHKIII/IIf U ¢QyHkouu Y = [X|, ommchIBaTH CBOMCTBa 3THX
31 11n 3azanie GYHKIIN HECKOIBKHMH (hOPMyIaMH ¢yukuuii. [loHnMate, Kak BJHSAET 3HAK E(OBCI)(l)I/ILU/IeHTa k (k +
32 1a 3azante hYHKIHN HECKOBKHMI (hOPMy/IaMH 0) Ha pacnoJiokeHHe B KOOPAHWHATHOM [710CKOCTH rpaduka
33 T KonTpoasnas pa6ora Ne3. Temb1 4-5 byHKUMM y = KX, KaK 3aBUCUT OT 3HaueHnH k v b B3auMHoOe
pacnoJioxkeHue rpapUuKoB ABYX QYHKIMHM BUa y = kx + b.
WHTepnpeTHpoBaTh TIpaduKu peasibHbIX 3aBUCUMOCTEH,
onucbiBaeMbIx popmysamu Bupay = kx, rne k#0, uy = kx +
b
CreneHb ¢ HATYypaJbHbIMIOKAa3aTeeM — 11 4,
Cmenens u eé ceolicmea — 5 u.
34 12 1. Omnpenenenue CTENeHH ¢ HATypalbHBIM BbluMC/ISTh 3HAueHUs BblpaKeHWM BHAA a" rae a -
MOKa3areseM NPOU3BOJIbHOE YHCJIO, N —HATypaJibHOE YUCJI0, B TOM YHCJIE C
35 12 H. YMHOKEHHUE U JeJIEHUE CTEITCHER IIOMOUIBIO KaJIbKYJIATOPA.
36 12 u. VYMHOXEHHUE U IeJIeHue CTEelleHEeN CI)OpMy.]II/IpOBaTb, 3alUCbIBaTh B CHMBOJIMYECKOH cl)opMe u
37 13 1. Bo3Benenue B cTeneHb NPOU3BECHUS U CTENIEHU 060CHOBBIBaTb ~ CBOMCTBA  CTENEHW C  HATypaJbHbIM
38 13 u. Bo3BesieHNe B CTENeHb IPON3BEICHNS 1 CTerieHn | [10KasaTesneM.  [[pUMeHSATb  CBOWCTBA  CTENEHH  [Jyis

Oonounenst — 5 y.

39 13 H. OmHOWIEH U €r0 CTaHAAPTHHIN BUT

40 14 1. YMHOXKeHHe 0JHOUYJIeHOB. Bo3Benenue
OJIHOWJIEHA BCTEIIEHD

41 14 1. YMHOXKeHHe 0JHOUYJIeHOB. Bo3Benenue

npeobpa3oBaHUs BbIpa)KeHUM. 3aNMCbIBaTh OO0JIbIIKE YHCIa
¢ noMouplo creneHed yucaa 10. BeINOJHATE YMHOXeHUe
O/IHOYJIEHOB U BO3BeJleHUe O/JHOYJIEHA B CTENIEHb.

Ctpouth rpaduku ¢PyHKUMHA y = x2 U y = x3. Pewarthb
rpaduyecku ypaBHeHusBuga x2 = kx + b, x3=kx + b, rae




OJIHOYJICHA BCTENIEHb kv b - HeKOTOpBIE YKCIa
42 14 1. Dynximy Y = X2 u Y = X3 u ux rpaduxu
43 15 n. O IpOCTBIX M COCTABHBIX YUCIIAX
44 15 H. KontposbHnas padora Ned. Tembl 6-7
Muorouienbl — 18 u.
Cymma u paznocms MHO204eH06 — 4 U.
45 15 n. MHOro4ieH u ero CTaHAapTHBIN BUJ 3anucbiBaTb MHOIOYJEH B CTaHZApTHOM BH/JE,
46 16 1. CroXeHHE U BRIYMTaHHE MHOTOYJICHOB onpenensaTb  CTeleHb MHOTOYJIeHa. BbINOJHATH
47 16 1. Ci10xeHUe U BBIYUTAHHE MHOTOUYJIEHOB C/IO)KeHWe M BbIYUTAaHUE MHOTOYJIEHOB, YMHOXeHUe
48 16 H. CroskeHue U BblUUTaHue MHOTO4YICHOB O4HO4YJIEeHa Ha MHOI'OYJIEH. BBINTOJIHATE pa3JjoXxeHue
IIpouseedenue oonounenau mnozounena — 6 u. MHOI'04YJIEHOB HAa MHOXMUTEJIH, UCI0JIb3ysl BbIHECEHUE
49 17 1. VYMHOXEHHE OIHOYIEHa Ha MHOTOWIEH MHOXHUTEJIA 3a CKOOKHW. I[IpuMeHATb JedCcTBUA C
50 17 u. VYMHOKEHHE OJHOYJIEHA Ha MHOTOYIEH MHOTO4/IEHAaMH IIpX peIIeHNH 3a/aY, B 1aCTHOCTH, IIPH
51 17 1. VMHOXCHHE OAHOWICHA Ha MHOIOWICH pelleHUH TEKCTOBBIX 33/1a4 C MOMOIIbIO0 YPaBHEHU U
52 18 H. Briaecenne o01iero MHOKHUTEIS 32 CKOOKH
53 18 H. BriHeceHne 0011ero MHOKHUTEIS 3a CKOOKHU
54 18 H. Briaecenne o01iero MHOKHUTENS 32 CKOOKH
55 19 n. Kontposbnas padora NeS. Temb1 8-9
Ilpouszeedenue mnozounenos — 6 u.
56 19 u. YMHO>@XeHHe MHOTO4YJIeHa HA MHOTO4JIEH BoImonmHAT,  yMHOXKEHHE  MHOTOWIEHA Ha  MHOTOYJICH.
57 19 u. YMHOXXeHHe MHOTro4YJieHa Ha MHOTO4YJIeH BoimonHATe  pa3nokeHWe MHOTOYWIEHOB HAa  MHOXKHTENH,
58 20 H. VMHOXKeHHe MHOTOYJIeHa Ha MHOTO4YJIeH HCIIOJIB3YA BBIHCCCHUC MHOXHUTCIIA 3a CKOOKHM H CII0CO0
59 20 H. PazsokeHMe  MHOrodJjeHaHa MHOXXUTEU IPYNIMPOBKH.
C10CO60M FPYIIHPOBKY [TpuMeHsITh IEWCTBUS ¢ MHOTOWICHAMH ITPU PEIICHUH 3a7ad, B
60 20 . PasNoKeHHe  MHOMOWieHaHA MHOKUTEAN YaCTHOCTH, MpPH PEUICHHH TEKCTOBBIX 3a7ad C IOMOIIBIO
CII0CO60M IpYyNIMPOBKH YpaBHCHHN
61 21 H. Jenenne ¢ octaTkoM
62 21 n. KonTpoJubsnas padora Ne 6. Tembi 10
PopMyJibl COKPAIEHHOI0 YMHOKeHHs — 18 4.
Keaopam cymmut u keaopam paznocmu — 5 u.
63 21 H. Bo3Benenue B kBaapar U B KyO CyMMBI U JlokasbiBaTb GOPMYJIbl COKPAIEHHOIO YMHOMXEHHUS],
Pa3HOCTH JBYX BBIpOKCHUN NpUMEHATb HUX JJd  [peob6pa3oBaHUM  IeJIbIX
64 22 H. BosBenenue B KBajpar U B KyO CyMMBI U BbIp@XKEHUH, a TaKXe [JJI1 Pa3/IoKEHUsS MHOTOYJIEHOB




pPa3HOCTH JABYX BBIpKEHUH HaMHOXUTeJu. Mcnosib30BaTh Npeobpa3oBaHUSA LieJIbIX

65 22 n. BosBenenue B kBaapar U B KyO CyMMBI U BbIpaXKeHUH npu peleHuu ypaBHEHUH,
Pa3HOCTH JBYX BBIPOKCHUI JloKa3aTeJIbCTBe TOX/ECTB, B 3a/la4ax Ha AeJIMMOCTb, B

66 22 H. PasyoxkeHHe Ha MHOXHUTEIH C IOMOLIBIO BBbIYMCJIEHUH JJIs1 3HAUEHUH HEKOTOPBIX BbIPAXKEHUH C
dbopmysn KBaApaTa CyMMbl M KBajpaTa IIOMOIIbIO KaJIbKYyJIATOPpA
pPa3HOCTH

67 23 1. Pa3jio’keHMe Ha MHOXUTEJIU C IOMOIIbIO

bopMys1 KBajpaTa CyMMbl M KBajpara
Pa3HOCTH

Paznocmo keadpamos. Cymma u paznocme Kyooe — 5 u.

68 23 H. YMHOKeHHe Pa3HOCTH [IBYX BbIpaXKEHUU Ha
UX CYMMY
69 23 u. PaznoxxeHue pa3HOCTHU KBaZpaToOB Ha
MHOXUTEJNHN
70 24 H. PassiokeHUe pa3HOCTH KBaJpaTOB Ha
MHOHUTEJNHN
71 24 u. PassioxeHre Ha MHOXXUTEJIN CYMMBI U
Pa3HOCTHU Ky6OB
72 24 n. PaszsioxeHue Ha MHOXKUTEJIN CYMMBI U
pa3HOCTH KyOOB
73 25 H. Kontpoabnasi pagora Ne 7. Tembr 11-12
Ilpeobpazosanue yenvixeviparxcenuii — 6 u.
74 25 H. [Ipeobpa3oBaHre  1eJI0I0 BIpaXKeHHUS B [IpumeHsaTh  QOpPMYNBI  COKPALIEHHOTO YMHOXEHMS  JUIs
MHOT04JIEH npeoOpa3oBaHuil LeNbIX BBIPAXKEHUH, a TaKXKe IS pa3ioKeHus
75 25 H. [IpeobpazoBaHre  1e/10T0 BhIpaXKeHUS B MHOTOUYJICHOB Ha MHOXHTeNHU. Vcmonp30BatTh npeoOpa3oBaHms
MHOT04JIeH LEIBIX BBIPAXKCHUH IIPU PELIECHUN YPaBHEHUM, T0OKA3aTeIIbCTBE
76 26 H. [IpyuMeHeHHe  pa3/IMUHBIXCIIOCOOOB AJI TOXAECTB, B 3ajJadyax Ha JEIUMOCTb, B BBIYUCICHUU [UIs
pas3JjoKeHUsd Ha MHOXKUTeJIU 3HAYCHHUU HCKOTOPBIX BBIPAKCHHUU CIIOMOIIBIO KAJILKYJIATOPA
7 26 H. [IpuMeHeHUe  PA3JIUYHBIXCIIOCOOOB JIJIsI
pasJioKeHUs Ha MHOXXUTEJIU
78 26 H. Bo3Benenue aByusneHa B CTEIEHb
79 27 H. Bo3Benenne nBywieHa B CTCIECHb
80 27 H. KonTposbnasi padora Ne 8. Tembr 13

Cucrembl THHEHHBIX ypaBHeHHH — 15 4.




Juneiinvie ypasnenus ¢ 06yMsa nePeMEeHHbLIM U UX CUCHEMbl — 5 u.

81 27 H. JlunellHoe  ypaBHeHHE C ByMs Onpenenarb, ABJAAeTCA JM Ilapa 4YUCeJ pelleHUueM
I€EPEMEHHBIMU ypaBHEHUA C [ABYMA IepeMeHHbIMU. HaxoauTb mnyTEM
82 28 H. JluneiiHoe  ypaBHEHHE C IByMs nepebopa LeJsible peuleHUs JIMHEMHOTO YpaBHEHUs C
I1épeMeHHbIMH JByMs llepeMeHHbIMHU.
83 28 H. ['paduk MMHEeHHOTOYpaBHEHUS C ABYMS CtpouTh rpadMK ypaBHEHUA BUJA
IepeMeHHbIMH ax + by = ¢, rae a # 0, unu b # 0. Pewath rpadpuiyeckum
84 28 H. CrcTeMbl IMHEWHBIX YPaBHEHHUH C IByMSsI CIIOCO60M  CHCTEMbI JIMHEMHBIX YpaBHEHHUH C JByMs
nepeMeHHbIMU nepeMeHHbIMU. [[puMeHATH cr10co06 NOACTAaHOBKU U COCOO
85 29 n. CucteMbl TUHEWHBIX YpPaBHEHUH C ABYMS C/I0KEHUSI MPH PElIeHUU CUCTEM JIMHEWHbIX YPaBHEHUU C
nepeMeHHbIMHU JIByMs1 INlepeMeHHbIMU. PemaTb TeKCTOBble 3ajayy,
Pewenue cucmem nuneiinvix ypasnenuit — 9 u. UCIIOJIb3ysl B KayecTBe ajJredpanyecKov MoOJesU CUCTEMBI
86 29 H. Crioco6 1o ICTAHOBKU ypaBHEHHUMH.
87 29 H. Cnioco0 nmoJICTaHOBKHU WuTepnpeTrrpoBaTb pe3yJbTaT, MOJYYEHHbIM MpHU
88 30 H. Croco06 moIcTaHOBKHA pelIeHN Y CUCTEeMBbI
89 30 H. Criocob ciosxeHust
90 30 H. Crnioco0 ciioXeHus
91 31 H. Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUI
92 31 n. Pemenne 3aa4u ¢ moMoIbpI0 CUCTEM YpaBHEHHM
93 31 H. Pemenue 3a1a4y ¢ NOMOIIBIO CUCTEM YpaBHEHHH
94 32 1. JIuneliHble HEepaBEHCTBA C ABYMs
NEPEMEHHBIMH M HUXCHCTEMBI
95 32 n. KontpoabsHasi padora Ne9. Temsi 14-15
IloBTOpEeHue - 7 4.
96 32 H. IToBTOpeHue Kypca anredpsl 7 kiacca CpaBHMBATh palMOHAIbHBIE YHCIA, MPEJICTABICHHBIC B
97 33 1. IToBTOpeHue Kypca anreOpsl 7 Kiiacca pasHOi  (opme;  BBIYMCIATH  3HAYEHHUS  YHCIOBBIX
08 33 4. UTtorosas KOHTPOJIbHAsI paﬁOTa BBIpEDKGHPIfI; BI>I6I/IpaTI) panMoOHaJIbHbIC CIIOCOOBI
99 33 1. TToBTOpEHMe Kypca anreGpsl 7 Kiacca BBIUMCIICHUH, MPeoOpa3oBhIBaTh OYKBEHHBIE BBIPAKEHUS;
100 TloBTOpeHHe Kypea anreGpst 7 Ki1acca pelaTh JIMHEHHbIE ypaBHEHHUs, MPUMEHSS HEoOXOIUMbIe
101 TloBTOpenne Kypca atrebps! 7 Kiacca npeoOpa3oBaHus; BBITIOTHATE Pa3THIHBIC npe06pa3013aHmv1
102 TlosToOpeHHe Kypca anrebpsl 7 Kiacca [ENbIX BBIPAXCHUH B COOTBETCTBHHM C TIOCTAaBICHHOMN

uenbto. CTpouth U ynTaTh rpaduku QyHKIUHN, 3a1aHHOU
dopmynamu Buna Yy = kx u y = kX + b; uaTepnperupoBars
rpaMKH peaqbHBIX 3aBUCHMOCTEH. Pemath TeKcTOBBIC




3aJjaui, B TOM YMCIIC M3 peabHOW KH3HH, HCIIONB3Ys KaK
apudMeTHYeCKHe, TaK U alreOpanyeckue CIoCOObI
pelieHus




TEMATHYECKOE IINTAHUPOBAHHUE

8 kuacc (102 1)

Ha3zanue
paznena (Tembl) Kypca

OcHoOBHOE coaepkaHue

OcHOBHBIE BUAbBI ACATCIIBHOCTHU

(4nciio 4acoB) 00yJaronmxcs
Hucna 1 BEIYUCIICHUS. KBanpaTHblii KOpeHb U3 @opmyaMpoBaTh ONpeae/ieHue KBaJpaTHOroO
KBagparHbsle kKopHU yucia. [lousitue 06 KOpHd M3  4YHCIAa, apu(pmMeTuyecKoro

(15 1)

HUPPaLIOHAJILHOM YHCIIE.
JlecaTnunble
MPUOTKESHUS
UPPaAIMOHATBHBIX YHCEII.
JleiCTBUTENIbHBIE YHCIIA.
CpaBHeHue
JIECTBUTEIIHHBIX YHCEIL.
Apudmernueckuii
KBaJpPaTHBIA KOPEHb.

VpaBHeHHe BHIA X2 = a.

CaoiicTBa
apu(pMETHICCKUX
KBaJIpaTHBIX
[Ipeo6pazoBanme
YHUCJIOBBIX  BBIPAKCHHMU,
CoJIeprKaImx
KBaJIpaTHbIC KOPHU

KOpPHEW.

KBaJpPaTHOTO KOPHSI.
IIpumeHaTs omnepauuio W3BIICUCHUS
KBaJpPaTHOTO KOPHS M3 YHUCJIA, HCHOJIb3Ys
IpU HEOOXOAUMOCTU KAJbKYJIATOP.
OuneHuBaThL KBaJpaTHbIE KOPHU IEJIBIMHU
YHCIIaMU U JECITUYHBIMU APOOSIMU.
CpaBHHuBATH u YHOPSA04YUBATH
paloHaIbHBIE M HppalMOHAIILHBIC YHCIA,
3alMCaHHbIE C TIOMOIIBIO  KBaJpaTHBIX
KOpHEH.

HMcciie1oBaTh ypaBHEHHE X2 = @, HAXOIUTh
TOYHBIE U MPUOIMHKEHHBIE KOPHU MpHU a >
0.

HUccaenoBath cBOICTBA KBaApaTHBIX KOPHEH,

IpoBOOs YHUCJIOBBIC OKCIICPUMCHTDBI C
HCIIOJIb30BaHUEM KJIbKYJISITOpA
(koMmmbrOTEpA).

Joka3piBaTh CBOiicTBa apu(PMETHUCCKHUX

KBaJIpaTHBIX KOpPHEH; IPUMEHSITb HUX JJIsI
npeodpa30BaHUs BBIPaKEHUIA.

BbInosHATH peodpa3oBaHusl BbIpaKEHUH,
coaep Kalux KBaJl[paTHBIE KOPHHU.
BeipaxxaTe nepeMeHHbIE U3 TEOMETPUUECKUX
u pusnueckux popmyi.

BBIUucJIATH 3HAYEHU S BBIPAKEHUM,
coZeprKaIInX KBaJpaTHbIE KOpHH,
HUCTIONB3YS apu HEOO0XOAUMOCTH
KaJbKYJISATOP.

Hcnonb3oBaTh B XOA€ pelIeHUs 3aaad
DJIEMEHTApPHBIE IIPEACTABJICHUS, CBSI3aHHbIC
¢ NpUOIM>KEHHBIMU 3HAYEHUSIMU BEJIMYVH.
3HAKOMHUTBCA €  HMCTOpPHMEH  pPa3BUTHS
MaTEeMAaTHKH.

Yuca U BEIYUCIIEHUS.
Creniedb

C ICJIBIM IMTOKAa3aTCJIeM
(7 )

CreneHs ¢ HeJIbIM
OKa3aTeIEM.
CranmapTHas 3ammuch
qucIa.

Pa3mepsr 00BEKTOB
OKpy’Karoliero mupa (ot
AJIEMEHTapHBIX

YaCTHUI[ 10 KOCMUYECKHX

@opMyJIMPOBATH ONpeaeIeHUe CTEIICHH C
[EJBIM MTOKa3aTEJIEM.

[MpeacraBiasiTh 3anMCh OOJNBIITUX U MaJbIX
YUuCECJI B CTaH)IapTHOM BUC. CpaBHHBaTb
YUCJIa U BEIUYHHBI, 3alIMCAHHEIE C
ncnoiab3oBaHueM crereHu 10.

Hcnoab30BaTh 3anKMch YKCEN B CTAHIAPTHOM
BUIOC IJIs




O0OBEKTOB), JIUTEIIBHOCTh
MPOIIECCOB B
OKPYKaIoIIEeM MHPE.
CBolicTBa CTENEHHU C
[EJIBIM ITOKa3aTeIEM

BBIPAXXCHUS Pa3MepPOB OOBEKTOB, JITUTEIHHOCTH
MPOLECCOB B OKPYIKAIOIIEM MUPE.
DopMyJIHPOBATH, 3aANUCHIBATH B
CHMBOJIMYECKOH (popMe U WLIIOCTPUPOBATDH
NnpUMepaMM CBOMCTBa CTENCHU

C LICIBIM ITOKA3aTCIIEM.

IIpumeHsiTH CBOWMCTBA CTEIICHU JUIA
npeobpa3oBaHUs

BBIPA)KEHUH, COAEPIKAILMX CTEIEHU C LEIbIM
nokazareneM. BbIOJIHATH JeiCTBHA C
qHcIaMU, 3allUCaHHBIMU B

CTaHJIapTHOM BHJI€ (YMHOXXEHHUE, JICJICHUE,
BO3BEJICHUE B CTEIICHbD)

Anrebpanyeckue KBagparnbeii  TtpéxuineH. | Pacnmo3HaBaTh KBaJgpaTHBIM TPEXUIICH,

BBIPA)KEHUS. Pa3noxenue KkBagpaTHOTO | yCTaHABIMBATh BO3MOYKHOCTb €0 Pa3jI0KEHUs

KBanparuslit TpEX4iIeHa Ha | HA MHOXUTEJIU.

TpEXUJIeH MHO>KHUTEIN PackiiagbIBaTh HA MHOXKUTEJIHN

(5 9) KBaJPaTHBIN TPEXWIEH C HEOTPULIATEIIbHBIM

JUCKPUMHUHAHTOM

Anrebpandeckue Anrebpandeckass apoOb. | 3amuchIBaTh alreOpandecKue BBIPAKCHUS.

BBIP)KEHUS. Jlonyctumble  3HaueHus | HaxomauThs 001acThb onpeaesieHus

Anrebpanyeckas IIEPEMEHHBIX, BXO/ISIIIUX B | pallMOHAJIbHOTO BbIPaXKEHUSI.

Ipo0b anreOpanyeckue BBINOJHATH YUCIOBBIE NTOJACTAHOBKU U

(15 ) BBIPAKCHUS. OcCHOBHOE | BBIYHCJIATH 3HAaUECHUE JIPOOU, B TOM YHCIE C
CBOMCTBO IIOMOUIBIO KaJIbKYJIsITOpa. PopmMyMpoBaTh
anreOpandeckoi  JIpoOU. | OCHOBHOE CBOMCTBO ajreOpanmdecKoi 1podu u
Cokpartenue 1poOei. NPUMEHATH €ro JJis Ipeoopa3oBaHus
CrnoxxeHue, BBIYUTaHUE, | JpoOeil. BLINMOJIHATH aelcTBUS C
YMHOXKEHUE U JejieHue | ajnreOpamueckumu apoOsimu. [IpumeHsTs
anreObpandeckux ApoOei. | mpeoOpa3oBaHUS BRIPAXKCHHH TSI pEIICHUS
[IpeoGpa3oBanue 3a/1a4. BeipaxkaTh nepeMeHHble U3 GopMyn
BBIp@KEHUHN, coaepkalmux | ((pU3NUECKUX, TEOMETPUUYECKUX, ONTMCHIBAIOIINX
anrebpanyeckue 1poodu OBITOBBIEC CUTYAIIMH)

YpaBHeHUs KBanpatnoe ypaBHeHue. | Pacmo3dHaBaTh KBaJIpaTHbIE ypPaBHEHHS.

Y HEPABEHCTBA. Henonnoe  xBagpatHoe | 3amuchIBaTh bopmyny KOpHEHN

KBanpathsie ypaBHEHHUE. dopMmynia | KBaapaTHOTO YpaBHEHUS; pelmiathb

yYpaBHEHUs KOpHEN KBaJIpaTHOTO | KBaJApaTHbI¢ yYpaBHEHHMsl — IIOJIHbIE U He-

(15 ) YpaBHEHHUS. Teopema | TIONHBIE.
Buera. IIpoBoauTs mpocTEeHIIMEe HMCCICIOBAHUSA
Pemrenne YPaBHEHUN, | KBaJApaTHBIX YPABHEHHUI.
CBOJISIIINXCS K | Pemmare ypaBHeHHsi, cCBOAfAIIMECT K
KBaJIpaTHBIM. KBaJIpaTHBIM, C MOMOIIbIO MpeoOpa3zoBaHUit
IIpocrerimue IpoOHO- | W 3aMEHOI MepeMeHHOM.
palroHaIbHbIE HabaoaaTh 1 aHAJIU3MPOBATH CBSA3b MEXIY
YpaBHEHUS. KOpHAMH M KO3 (HUIIMEHTaMU KBaJIpaTHOIO

Penrenne TeKCTOBEIX 3al1a4
C NOMOIIBI KBaJIpPATHBIX
YpaBHEHUM.

YpaBHEHHUS.
dopmyaupoBarb TeopeMy Buera, a takxe
oOpaTHyl0  TeopeMy, IMPUMEHSTh  ITHU
TEOPEMBI Il pELIEHUS 3a7a4.

PemiaTh TexkcToBbIE 3aa4u areOpandyecKuM
CHOCOOOM:  MHEpPexXoauTh OT  CIIOBECHOM
(hbopMyJITUPOBKHU YCJIOBUSI 3aJ1auu K




anreOpanydecKkomn MOJEJIN Iy TEM
COCTAaBJICHUS YpaBHEHHUS; peuiaThb
COCTAaBJICHHOE YPaBHEHHUE;

UHTEPIIPETUPOBATH PE3YyJIbTaT.
3HAKOMHMTBLCSI ¢ UCTOPHUEN Pa3BUTHS anreOphl.

YpaBHeHUs
1 HEPaBEHCTBA.
Cucrempl ypaBHEHUM

(13 1)

JInHeliHOEe ypaBHEHHE C
IByMsi  NII€PEMEHHBIMU,
ero rpaduK, HOPUMEPHI
pellieHusT ypaBHEHHU B
LEJbIX YHUCIIaxX.

Peumienune cucrem JByX
JIMHEWHBIX YPaBHEHUU C

IBYMs IIEPEMEHHBIMHU.
ITpumeps! pemenus
CHCTEM HEJIMHEHWHBIX
YpaBHEHUH  C OBYMS
EPEMEHHBIMMU.
I'paduueckas
WHTEpIpEeTaLus
YpPaBHEHUS c JBYMsI

IIEPEMEHHBIMU U CHUCTEM
YpaBHEHUM C JIBYMSI
IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3aj1a4
C  IOMOIIbIO CUCTEM
YpPaBHEHUM.

Pacno3naBaTh JIMHEHbIE yPABHEHUS C ABYMS
IIEPEMEHHBIMU.

Crpouth rpaduku JMHEHHBIX ypaBHEHUH, B
TOM 4YMCJIE

HCI0/1b3Ys HH(PPOBLIE peCypChl.

Paznuuarnb napajuleibHbIe u
IEepECEKArOIMECs IIpsIMBIE o 1504
YPaBHEHHUSIM.

Pemiarnb CUCTEMBI JBYX JIMHEUHBIX
YpaBHEHHUH ¢  JOByMsA  [E€PEMEHHBIMHU

IOJICTAHOBKOW U CJIOKECHHUEM.

Pemiate npocreiine cUCTEMBI, B KOTOPBIX
OIHO W3  YpaBHEHHUH  HE  SBIACTCI
JIMHEHWHBIM.

IIpuBoaAMTH rpa)uyecKy0 HHTEPHpPeTALHNIO
pellIeHus1 ypaBHEHHUsI C NBYMs IIEPEMEHHBIMU
WU CUCTEM YPAaBHEHUMC JByMs [IEPEMEHHBIMH.
Pemiath TeKkcTOBBIE 33/1a4U AJIreOpanyecKuM
CIIOCOOOM.

YpaBHeHUs
U HEPABEHCTBA.
Hepasencta (12 u)

YucioBble HEPABEHCTBA U
HUX CBOMCTBA.

HepasencTso ¢ ogHOU
nepemMeHHou. JInHeiinbie
HEPABEHCTBA C

OJHOW MEPEMEHHON U HUX
pelLIeHUE. Cucremsl
JIMHEUHBIX HEPaBE€HCTB C
OJJHOW NEPEMEHHOM U HX
pelieHue.

N300paxenue perieHust
JIMHEWHOI O HEPABEHCTBA
U UX CUCTEM Ha

YHUCJIOBOU NPSIMOU.

DopMyIMPOBATH CBOMCTBA YHCJIOBBIX
HEPABEHCTB,  WUIIOCTPUPOBATH  HMX  HAa
KOOPJIMHATHOM PSIMOM, TOKA3LIBAThL
anreOpanvyecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB
peIIeHHs 3a/1a4.

Pemiarp JMHENHBIE HEPABEHCTBA C OJIHOM
IIEPEMEHHOM, n3o0paxkaTh peuienue
HEPABEHCTBA HA YHUCJIOBON IPSIMOMN.

Pemiatb cHUCTEMBI JIMHEMHBIX HEPABEHCTB,
n300pakaTh pElIeHHE CHUCTEMbl HEPABEHCTB
Ha 4YMCJIOBOU IIPSIMOM.

B XO0AC

DOyHKINH.
OCHOBHBIE

ITOHATHSA
(5 1)

ITonsaTne pyHKIMM.
Ob6nactp
ONpEeNIEeNICHUs] U MHOKECTBO
3HAYEeHUN (PyHKIIMNU.
Cnoco0sbI 3a1aHus
(pyHKIMH.

I'padpux  pyHKIIHU.
CgoiicTBa
dbyHKIIMH, UX
oToOpakeHHne Ha
rpaduke

Hcnoab3oBaTth (QyHKIIMOHAIBHYIO
TEPMHHOJOTHIO ¥ CUMBOJIMKY.
Bbruncasite 3Ha4eHust QyHKIMHA, 3aTaHHBIX
dbopmynamu (mpu HEOOXOAUMOCTHU
HCIIOJIB30BaTh KaJIbKYJSATOP); COCTABIAATH
Ta0JAMUbI 3HAYEHUH (DYHKIINU.

CTpouTh N0 TOYKAM rpauku QyHKIHH.
OnucekiBaTh cBOHCTBAa (QYHKINH HAa OCHOBE €€
rpauyecKoro npeacTaBICHU.
Hcnoab3oBath (PyHKIIMOHAJIBHYIO
TEPMHHOJIOTHIO ¥ CUMBOJIMKY.
HccnenoBath npumepsl rpadukos,




OTpakaloIIUX peasibHbIE MPOLECCHI U SIBJICHUS.
IIpuBoAUTH MpUMeEPHI IPOIIECCOB U
SIBJIGHUM C 3aJITaHHBIMU CBOMCTBaMHM.
Hcnonab3oBaTh KOMNBIOTEPHbIE TPOTrPaMMbI
UL  TIOCTPOCHHUS TpaPuKoB (HYHKIIUN U
U3Y4YEHUsI UX CBOWCTB

DyHKIIHH.
YucaoBbie
dbyHKITIH
99

UreHune U nocTpoeHue
rpaduxkoB

byukuuii. [Ipumepst
rpa¢uKOB

(pyHKIIMIL, OTpaXkaroIux
peajibHbIE TIPOLIECCHI.
DyHKIUH, ONMCHIBAIOIIINE
NpsSAMYIO U1 OOpaTHYIO
MPOTIOPIIUOHATBHBIE
3aBUCHUMOCTH, UX
rpaduku. I'unepodona.
I'padpuk dyHKIHU y = X2.
OyHKIMU Yy = X2, Yy
= x3,y = kX, y=/x/;
rpaduyeckoe pernieHmne
YPaBHEHHIN U CUCTEM
YPaBHEHUM.

HaxoauTthb ¢ nomouibio rpapuka GpyHkimum
3HAUY€HUE OJHOM W3 paccMaTPUBACMBIX
BEJIMYMH O 3HAYCHUIO APYTOMU.

B HecnoxHBIX ciaydasX BbIpaxKaTh
¢dopmyii0ii 3aBUCHMOCTb MEX]TY
BEJIMUMHAMU.

OnuceiBaTh XapakTep U3MEHEHUsI OOHOU
BEJIMYMHBI B 3aBUCHUMOCTHU OT U3MEHEHUSI
JIPYTOM.

Pacno3naBaTh BUIbI H3y9aeMbIX (DYHKITHIA.
IToka3biBaTh CXeMAaTHYECKH I10JIOKEHUE Ha
KOOPJIMHATHOMW TIOCKOCTH TpaduKOB

Gyskmmii  Buma: y = X2, y = x3, y=kX,
y =/ xl.
Hcnoas3oBars ¢yHKkuMOHAIBHO-

rpaguyeckue npeacTaBJeHUs U1 PELICHUS
U HCCJIEIOBaHUS ypPaBHEHUW U  CHUCTEM
YPaBHEHUN.

IIpumensaTe nudpoBbIe pecypesl 1
MOCTPOCHUS TPaUKOB (DYHKITHIA.

IToBTOpEHME U
00001IeHme

(6 1)

IToBTOpEHUE OCHOBHBIX
HOHSITUH u METOJ0B
KypcoB 7 u 8 KJaccos,
000011IeHNEe 3HAHUIA.

BoiOupars, NPUMEHSTb,
CIoco0bl CpaBHEHUS YHCEI,
peoOpa3oBaHUi  BBIPAKEHMI,
YPaBHEHUN.

OcymecTBIATH CaAaMOKOHTPOJIb
BBINIOJIHSEMBIX JEUCTBUM M CaMONpPOBEPKY
pe3yJjibTata BBIYMCIEHHUH, MpeoOpa3oBaHU,
MOCTPOECHUM.

Pemiatp 3ajauu M3 peajJlbHOM KU3HH,
NPUMEHATb MaTeMaTU4YeCKue 3HaHUs JJIs
pelieHus 3a1a4d U3 ApyTrux NpeIMeETOB.
Pemiate TekcTOBBIE 3aJauM, CpPaBHUBATH,
BbIOMPATh CIOCOOBI PENICHUS 3aJ1a4H.

OllEHUBAThH
BBIUHMCJICHHUM,
petieHus

TEMATHYECKOE IINTAHUPOBAHUE
9 kuace (102 v)

HaszBanue
paznena (TeMbl) Kypca
(4ncno yacon)

OcHOBHOE coziepkaHue

OcHOBHEBIE BUOBI ACATCIIBHOCTU
00yJarmuxcs

Yuciaa 1 BEIYHUCIICHHUS.
JleficTBUTENIbHBIEC YK CIIa

(9 1)

PanmonaibHBIE YHCIA,
HppalMOHAIILHBIE YHCIA,
KOHEYHEIE U
OECKOHEYHEBIE JCCATUYHBIC
JIpoOu. MHOXECTBO

PazBuBarth npeacraBjJaeHud O 4Yucjiax: OT
MHOKECTBA HATYpPAJIbHBIX YUCCII OO
MHOXECTBaA )IGfICTBI/ITGJ'IBHBIX YHUCCII.
O3HAKOMHTBCSI C BOBMOXHOCTBIO
IPpCACTAaBJIICHUA JIGﬁCTBI/ITCJ'IBHOFO quciia KakKk




JICUCTBUTEIIBHBIX YHCEJI;
JICCTBUTEJIbHBIE

4HUclia Kak OeCKOHEUYHbBIEe
JIECSITUYHBIE APOOH.
B3aumHO onHO3HauUHOE
COOTBETCTBUE MEXTY
MHO>KECTBOM
JAEHUCTBUTEIBHBIX

4uCEJI U MHOXKECTBOM
TOYEK KOOPJAMHATHOU
OPSIMOM.

CpaBHeHue
JIECTBUTENBHBIX YHUCET,
apudmerndeckue AeHCTBUS
C ICUCTBUTEIILHBIMU
YUCIJIAMU.
[TpuGnmxEHHOE 3HAUYCHUE
BEJIMYMHBI, TOUHOCTh
NpUOJINKEHUS.
OKpyriieHUe Yucell.
ITpukuaka u

OLICHKA PE3yJIbTaTOB
BBIYHCJICHUH.

OECKOHEYHOU JASCATUIHON ApPOOH,

NMPUMEHSTD JICCATUYHBIC TPUOITKEHUS
PAaLMOHAIIBHBIX U UPPALMOHAJIbHBIX YHUCEI.
HN300pakaTh N€iiCTBUTEIIBLHBIC YHUCTIA
TOYKaAMU KOOPAUHATHOM MPSIMOIA.
3anuchiBaTh, CPABHUBATHL U YNOPSIA0YHBATH
JNEHCTBUTEIIbHBIE YUCIIA.

BbINOJIHATH, coUeTasi yCTHbIE U
IMUCbMEHHBIE TIPUEMBI,

apudgmMerndyeckre AeMcTBUA C
palMOHAIBHBIMU YHUCJIAMU; HAXOAUTh
3HAYCHUSI CTEIECHEN C LEJIBIMHU ITOKAa3aTeIISIMU
U KOPHEH; BBIYMCJIATH 3HAUYEHUS] YUCIOBBIX
BBIPAYKCHUU.

ITosyuyuTs npeacraBJjieHHe O 3HAUUMOCTH
JIEMCTBUTENBHBIX UMCENl B NPAKTUYECKOM
JIeATEbHOCTH YEJIOBEKA.

AHAJIM3UPOBATH M JA€JaTh BHIBOAbI O
TOYHOCTH MPUOIUKESHUS JEUCTBUTEIILHOTO
4yucia Ipu pelIeHU! 3a/1ay.

OKpyrJsiTh ICHCTBUTEIBHBIE YHUCIIA,
BBINOJIHATh NPHKHIKY PE3yJbTaTa
BBIYMCIICHHUM, OLEHKY 3HAYCHUN YHUCIOBBIX
BBIPpAKCHU.

3HAKOMHUTBHCSI C UCTOPHMeEN Pa3BUTHUS
MaTEeMaTHUKH.

VYpaBHeHUs JInHeitHoe ypaBHEHHUE. OcBauBartp, 3alIOMHHATD H TNPHMEHSATH
Y HEPABEHCTBA. Pemrenne ypaBHeHui, rpaguyeckue MeToAbI IIpY PELICHUU
VYpaBHeHUs CBOJSIIIUXCS K YPaBHEHUM, HEPABEHCTB U UX CUCTEM.
C OJTHOM JIMTHEUHBIM. Pacno3HaBaTh 11e/1bIe B APOOHBIC ypaBHEHHS.
[IEPEMEHHOMN KBanpatHoe ypaBHEHHE. PemiaTe JiMHeHHBbIC U KBAPATHbIE
(14 q) Pemenue ypaBHeHwUid, YPaBHEHHUsI, YPABHEHUS, CBOISIIIMECS K HUM,
CBOJALIUXCS npocTeinme IpooHO-pallMOHAIbHbBIE
K KBQJIpATHBIM. YPaBHEHUS.
buxkBanpaTtHbie IIpensnarath BO3MOXKHBIE CIIOCOOBI pELICHUS
YPaBHEHUS. TEKCTOBBIX 3a7a4, 00CYyKIaTh UX U pelaTh
[Tpumeps! pemenus TEKCTOBBIE 3aJja4l pa3HbIMHU CIIOCOOAMMU.
YpaBHEHUM TPETbEU U 3HAKOMUTBHCS ¢ MCTOPHEH Pa3BUTHUSA
4eTBEPTON CTENECHEN MaTE€MAaTHKH.
pasiIoKEeHUEM Ha
MHOKUTEIIHN.
Pemenue npoGHO-
palMOHAIbHBIX
YPaBHEHUH.
Penrenne TekcTOBBIX 3a1a4
anreOpanyecKuM METOJIOM.
YpaBHeHus JIuHetHOe ypaBHEHUE C OcBanBaTh 1 NPUMEHATH IPUEMBI PELICHUS

1 HEPaBEHCTBA.
Cucremsl ypaBHEHUN
(14 q)

JIBYyMSI [ICPEMEHHBIMU U
ero rpaguk.

Cucrema nByX JTUHEHHBIX
YpaBHEHUM C IBYMS
TIEPEMEHHBIMU U

CHCTEMBI ABYX JIMHEUHBIX YpPaBHEHUH C
JIByMsI IIEPEMEHHBIMHU U CUCTEMBI IBYX
YpaBHEHHM, B KOTOPBIX OJTHO YPaBHEHHE
HE SIBJISIETCS JINHEUHBIM.

Hcnoab3oBath PyHKIIMOHATIBHO-




e€ pemenue. Penienue
CUCTEM IBYX YPaBHECHUH,
OZTHO U3 KOTOPBIX
JIMHENHOE, a Apyroe —
BTOPOM CTEIICHU.
I'paduueckas
HHTEpIpEeTanus
CUCTEMBbI YPABHEHUU C
JIBYMs [IEPEMEHHBIMH.

rpaduuecKue MpencTaBICHUs Ul pelleHusl u
HCCJIe0OBAHMS YPAaBHEHUN U CUCTEM.
AHAJIM3UPOBATh TEKCTHI 3a7a4, pemaTh UX
anredpanyecKum CriocoOOM: mepexoauTh OT
CJIOBECHOU (POPMYIJIMPOBKHU YCIOBHUSI 33/1a9H K
anreOpandecKoil MoAeau ImyTéM COCTaBIICHUS
CHCTEMBI ypaBHEHUH; pelIaTh COCTABICHHYIO
CHUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3yJIbTaT.

3HAKOMHMTBHCS € UCTOPHUEll pa3BUTHUS
MaTEeMaTHKH.

YpaBHeHUs YucinoBele HEpaBeHCTBA U | UMTaTh, 3aIUCHIBATH, IOHUMATh,
1 HEPABEHCTBA. WX CBOMCTBA. HHTEPIPEeTHPOBATH HEPABEHCTBA;
HepaBencrBa JIuHeliHbIE HEpABEHCTBA C | HCIOJb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
(16 9) OIHOU TIEpEMEHHOW M WX | BbIMOJHATH IpeoOpa3oBaHUsI HEPABCHCTB,
peleHue. HCIOJIB30BATH JIJIs1 MpeoOpa3oBaHus CBOMCTBA
Cucremsl JIMHEWHBIX | YHUCJIOBBIX HEpaBeHCTB. Pacmo3naBarh
HEPaBEHCTB c OHOW | JIMHEWHBIC U KBAJI[paTHbIC HEPABEHCTBA.
IepeMEHHOU u ux | Pemarp nuHeiiHble HEpABEHCTBA, CUCTEMBI
pelieHue. JTUHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
KBanpaTHble HepaBeHCTBa | BKJIIOYAIOLIMX KBAJIPATHOE HEPABEHCTBO, U
U UX pelIeHHE. pemaTth ux; 00Cy:KIAaTh IMMOJYyUYCHHbIC
I'pacduueckas pelieHus.
UHTEPIIpETALNS HN300paxars pemieHue HEpaBEHCTBA U
HEpaBEHCTB W CHCTEM | CHUCTEMBbl HEPABEHCTB HA YHUCJIOBOU IIPSIMOMA,
HEpaBEHCTB C  JABYMs | 3alMCBIBATh  PEIIEHHE C  IIOMOIIBIO
EPEMEHHBIMU CUMBOJIOB.
Pemats kBajpaTHbIE HEPABEHCTBA, UCIIOJIb3Y I
rpadudeckue mpeacTaBiICHUs.
OcBauBaTh M TNPUMEHSTh HEPABCHCTBA
NpyA pELUICHUM pa3jIUYHbIX 3a7a4, B TOM
YHUCJIe TPAKTUKO-OPUEHTUPOBAHHBIX
OyHKIUU KBanpatuunas Pacno3naBaTth BUIBI HU3y4YaeMbIX (YHKIIHM;
(16 9) ¢yskus, eérpadux u WJIIOCTPUPOBATH CXeMATH4YeCKH,

cBoiicTBa. [Tapabomna,
KOOpJIMHATHI BEPIIUHbI
napaboJibl, OCh
CUMMETpHUU NTapaloJIbI.
Crenennble GyHKIIUU C
HaTypajlbHbIMU
nokasaTelsiMu 2 B 3, ux
rpad¥Ku U CBOMCTBA.
I'padpuku pysxumii: Yy
=kx, y=kx+ b, y=
k/X Y = x3, y:&’
y=/x/, y =ax*+bx-+c.

00BSICHATDH PACIlOIOKEHHE Ha KOOPJAUHATHOMN
IUIOCKOCTU TpaduKoB (YHKIMH BuIa

y =kx, y=kx +b, y=k/x,y=x3
y=vX , y=/x/,y =ax’+bx+c B
3aBUCHMOCTH OT 3Ha4YCHUH
KO3(PUIIMEHTOB; ONUCHIBATH UX CBOMCTBA.
Pacno3naBath KBaJpaTUUHYIO (QYHKIIUIO

o ¢popmyie. [IpuBOAUTH NpUMeEpPHI
KBaJIpaTUYHBIX 3aBUCUMOCTEN U3 peaIbHOM
KU3HU, (PU3UKH, TEOMETPHUU.

BpisBassitTk u  0000maTh OCOOEHHOCTH
rpaduka KBaJpaTH4HOH (yHKIUM Y = ax2 +
bx + c.

Crpours H H300paxkaTh CXeMATHYECKH
rpaduKy KBaApaTUUHbIX (QYHKIUN, 3aTaHHBIX
dbopmymamu Buga y = ax2, y = ax2 + q, Yy =
a(x + p)2, y = ax2 + bx + c.
AHaJIM3UPOBATH U IPUMMEHATH CBOIICTBA




HU3y4YEeHHBIX (PYHKIUMI U1 UX TIOCTPOCHUS, B
TOM YHCJIE C MOMOIIBIO HU(PPOBHIX

pecypcoB.

YucnoBbie IToasiTHne yuciiopo | OcBauBarb M NPUMEHATb WHJCKCHbBIC

MMOCJIEIOBATEILHOCTH MOCJIIEA0BAaTEIILHOCTH. o0o03HaYeHUs, CTPOMTDH peveBblie

(15 q) 3amanue BBICKA3BLIBAHUS c HCHOJIB30BaHUEM
IOCJIeA0BaTEIIbHOCTH TEPMHUHOJIOTUH, CBSA3aHHOH C  TOHATHEM
peKyppeHTHOU (OPMYJION | MOCIeA0BATCIHBHOCTH.

u popMysol N-ro yjeHa.

Apudmernueckas u
reoMeTpuyecKast
IIPOrPECCUU.

®opMyJsibl  N-rOo  4JieHa
aprupMeTHIECKOM u
T€OMETPHUYECKOHN
IIPOrPECCUH, CYMMBI
MEPBBIX N YJIEHOB.
H3o6pakeHue YJICHOB
apudmeTnyeckKou u
r€OMETPHUYECKOHN
nmporpeccuii ToOYKamMu Ha
KOOPJAMHATHOM
IJIOCKOCTH.

JInHeHbIA u
SKCTIOHEHIINAJIbHBIN
poCT.

CrnoxHble IIPOLCHTHI.

AHanu3upoBaTh GopMyily N-ro yieHa
IOCJIEOBATEIBHOCTH WIIK PEKYPPEHTHYIO
(GbopMyi1y M BBIYMCJIATD YIECHBI
IOCJIEAOBATEIIBHOCTEH, 3aJaHHBIX Y TUMU
(dhopmyiamu. Y cTaHABJIMBATH
3aKOHOMEPHOCTb B [IOCTPOCHUHU
I1OCJIEI0BATEIILHOCTH, €CJIN BBIITUCAHBI
IIEPBbIE HECKOJIBKO €€ YJICHOB.

Pacno3naBarb apudmeTrnueckyro u
T€OMETPUYECKYIO IIPOTPECCUM TIPU PaA3HBIX
croco0ax 3aJlaHusl.

Pemare 3a1auu ¢ ucnonap3oBaHuEM (PopMyJl
N-ro YyJIeHa apupMeTHIecKoi u
reOMETPUYECKON IIPOrpeCcCuil, CYMMBI
IIEPBBIX N YJIECHOB.

HM300paxkars 4IeHBl IOCIEA0BATEIBHOCTH
TOYKaMH Ha KOOPJAMHATHOU MJIOCKOCTH.
PaccmarpuBaTre mnpumepbl IpPoOUECCOB H

SABJICHH I nu3 peaibHOM JKU3HU,
WUTIOCTPUPYIOIINE H3MCHCHUC B
apupMeTHIECKOMN MIPOTPECCHHU, B
T€OMETPUUYECKON IPOTPECCUH; H300pakaTh
COOTBETCTBYIOIIHE 3aBUCHUMOCTH
rpauyecku.

Pemraths 3amaum, CBSI3aHHBIE C YHCIIOBLIMU
MOCJIeIOBATECILHOCTIMH, B TOM  YMCJIIC
3a1a9un 3 peanbHOI JKU3HU C

HCTIOJIb30BaHUEM ITU(POBBIX TEXHOJOTHUI
(PNIEeKTPOHHBIX  TAOIUIL, rpapuyeckoro
KaJbKYyJISITOpa U T.I.).

Pemiath 3amaun Ha CIIOKHBIE IPOLICHTHI, B
TOM YHCJIE 33/1a4d U3 peajbHON MPAKTUKH (C
HCIIOJIb30BAHUEM KaJIBKYJISITOPA).
3HAKOMHUTBCA €  HCTOPHeEH
MaTEeMAaTHKH.

pa3BUTHA




[ToBTOpEHME,
000011IeHHE,
CUCTEMAaTU3ALIHS
3HAHUHI

(18 u)

Yucjaa ¥ BLIYUCIEHUA
(3anucek, cpaBHEHHE,
JOEUCTBUA C
NeHUCTBUTCIHLHBIMH
YUCJIaMU, YUCJIOBas
npsimMasi; IpOLEHTHI,
OTHOIIICHHUS, TIPOITOPIINH;
OKpYyTJICHHUE,
NpUOIMKEHUE, OIICHKA;
pelIeHne TEKCTOBBIX
3aaa4d apupMeTHISCKUM
crocoOom).

OnepupoBarh NOHATHAMHU:  MHOXECTBO,
II0JIMHOKECTBO, ornepanuu HaJl
MHOY>KECTBaMU; HCIOJIb30BaTh I'paduueckoe
IIPEACTABJIICHUE MHOXECTB JUI OIIMCAHUSA
pC€aJbHBIX IPOLECCOB W  SBJICHUW, IIpHU
peuieHnn  3amad M3 JAPYTMX  Y4eOHBIX
IIPEIMETOB.

AKTyaJIM3upoBaTh TePMHHOJIOTHIO 1
OCHOBHBIC  JeicTBHSA, CBSI3aHHbIE €
YUCJIAMHU. HATypaJIbHOE 4YMCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIA, JCIMMOCTb HaTypalbHBIX
4YHCeJl, NPU3HAKU JEJIMMOCTH, LEJIOE YHUCIIO,
MOJyJIb YMCJIa, OOBIKHOBEHHAsl U JIeCSITUYHAs
npo0u, CTaHJApTHBIN BUJ 4yHcIa,
apu(pMEeTHYECKUIM KBaJIpaTHBIN KOPEHb.
BbinosiHATE  JelicTBHSI, CPaBHUBATbL W
YHOpPSA0YUBAThL 4KCla, IIPEACTABIATh YHUCiIa
HAa KOOPAMHATHOM NPSIMOM, OKPYIJIATH YHCIIA;
BBINOJIHATL NPUKUIKY U OLEHKY pe3ylbTara
BBIYMCJICHUM.

Pemarb TeKCTOBBIC 3a1a4H

apu(pMETUICCKUM CII0COOOM. Pemartnb
NpaKTHYecKue 3ajgaum, cozeprKaime
NPOLEHTHI, JIOJIM, 4YacTH, BBIpAXKAIOIIHUE
3aBUCUMOCTH: CKOPOCTh — BpeMsi  —
paccTosiHHe, IleHa —  KOJUYeCTBO —
CTOMMOCTb, O0BEM pabOThl — BpemMs —

IIPOU3BOJUTEIILHOCTD TPYa.
Pa3z0uparb peasibHble XKU3HEHHbBIE CUTYyallUH,
¢dopmysmpoBaTh UX Ha SI3BIKE MAaTEMAaTHKH,
HAXO0AUTh peuieHue, MpUMEHSS
MaTeMaTHYECKUMN arnrapar,
HHTepPNpeTHPOBATH pPe3yJbTar.

AJaredopanyeckue
BBIpa’KeHUd
(mpeoOpazoBaHue
anreOpanvyecKux
BBIPQXXCHUM, IOMyCTUMBIE
3HAYEHUsI)

OnepupoBaTh NOHATUAMM: CTEIIEHD C LIEIBIM
rokaszarejieM, apuMETHIECKUN KBaJIpaTHBIN

KOPEHbD, MHOT'O4JIEH, anreOpaunyeckas
JPOOb, TOXKIIECTBO.

BBINOJIHATDH OCHOBHbIE JeMCTBUA.
BBIITOJTHSTE pacy&Thl o dbopmynam,
peoOpa3oBLIBAThH enble, TpoOHO-
panMoHaIbHbIE BBIPAXKECHUSI U BBIPAKEHUS C
KOpHSIMM,  p€aJIM30BbIBATh  Pa3I0KEHUE

MHOT'O4JICHA Ha MHOXMUWTCJIIN, B TOM YUCIIC C
HCIIOJIb30BaHUEM dbopmyn pa3HOCTH
KBaJpaToB U KBaJpaTa CyMMBI U Pa3HOCTH,;
HaxOJIUTh IOy CTUMBIE 3HAYEHUS
NIEPEMCHHBIX  TJIA JIpO6HO-paHI/IOHaJ'IBHI)IX
BBIPpQXXECHUM, KOPHEH.
MopenupoBaTtb C  NIOMOIIBIO
peaJIbHBIE TIPOLIECCHI U SIBJICHUSL.

hopmy




®dyuknuu (roctpoeHue, | OnepupoBarh NOHATUAMM.  QyHKIHMA,

CBOMCTBA W3y4YEeHHBIX | Tpaduk bynKI1IMN, HYJHA bysKIIMN,

¢bynkumit; rpadudyeckoe | IPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,

pelieHue ypaBHCHUN U UX | TPOMEXKYTKH  BO3pacTaHWs,  yObIBaHUS,

CHCTEM) HauOoJblllce W HaUMCHBIICEC 3HAYCHHS
byHKIIIN.

AHAJIM3UPOBATh, CPABHUBATH, O0O0CYXKIATh
cBoiicTBa PYHKIIUH, CTPOMTH UX TpapUKH.

OnepupoBarhb MOHSITUSIMH | npsimMast
MIPONOPIIHOHAIIBHOCTb, oOparHast
MPOTIOPIIMOHATBHOCTb, JIMHEHHAsT (DYyHKIUS,
KBaJipaTUJIHAasI bynKIIHA, napabdona,
ruriepooIa.

Hcnoab3oBarh rpapuku Uisi ONpeesiCHUs
CBOMCTB, IIPOLIECCOB M 3aBUCHUMOCTEMH, MJIs
peuieHus  3agady M3 JIPyTUX  y4eOHBIX
MPEeAMETOB " peanbHOMN JKU3HU;
MOJeJIMPOBaTHL C MOMOIIbI0  rpadukoB
peabHbIC TIPOLIECCHI U SIBIICHUS.

Beipaxkars  ¢opMysaMH  3aBHCUMOCTH
MEXy BEIUYUHAMU

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSD»

HOEJIN U3YYEHUSA KYPCA

Crnenys mpeacTaBieHHOM paboueil mporpaMmMe, HauMHas C CEIbMOIO Kjacca Ha ypoKax
reoMeTpHH OOYUarOIIUNCS YUUTCS MPOBOAMTH JOKA3aTEeNIbHBIE PACCYXKIECHUS, CTPOUTH JTOIHYECKHE
YMO3aKIIIOUEHHUs, JOKa3blBaTb HMCTUHHBIE YTBEPXKACHUSA U CTPOUTH KOHTPIPUMEDPHI K JIOKHBIM,
MIPOBOAUTH PACCYXJIEHUS «OT MPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT NMPHU3HAKOB, (POPMYJIHNPOBATH
oOpaTHbIE YTBEPKIACHUS. YUEHUK, OBJIAJEBIINI HCKYCCTBOM paccyX/aTh, Oy/leT MPUMEHSTh €ro u
B OKpyXaromed Xu3Hu. M B 3TOM COCTOMT BaXHOE BOCIMTATENIBHOE 3HAYECHHE H3Y4YECHMS
T€OMETPHUH, IIPUCYIIIEE UMEHHO OT€YECTBEHHOM MAaTEeMaTH4ECKOM MIKOJIE.

Bropoii nienbro n3ydeHusi reOMETPUHN SIBISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPHU
pELICHUU KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a7a4, BCTPEUYAIOLIUXCS B PEaIbHON KU3HU.
OKOHYMBIIMK KypC T€OMETPUH IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUM  ONPEAETIHUTH
reOMETPHUECKYI0 (UTYypy, ONMHUCATh CIOBAMHU JaHHBIM 4epTEéX WIM PUCYHOK, HaWTH IUIOIIAAb




3eMEJIbHOT0 y4acTKa, pacCUYUTaTh HEOOXOIUMYIO JJUHY ONTOBOJOKOHHOTO Kalens uin TpedyeMble
pa3Mepsl rapaxka ajs aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JHHHS B
M3y4YeHUU TE€OMETpUU B IKoJie. JlaHHAas mpakTUYecKas JIMHUS SIBISETCS HE MEHEE BaXKHOW, YeM
nepBasi.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Cornacno yuyeOHOMy ItaHy B 7—9 kiaccax u3y4aercss ydeOHbBIH Kypc «l'eomerpus»,
KOTOPBIN BKJIIOYAET CICAYIOIINE OCHOBHBIC pa3JeNbl colepkanus: «I'eomeTpudeckue QUTypsl U UX
cBOcTBa», «lI3MepeHHe TreoMEeTpUYEeCKUX BEIMYUH», a Takke <«JlekapToBbl KOOpAWUHATHI Ha
IJI0CKOCTHY, «BekTopr», «JIBmkenus miaockoctu» u «IIpeoOpazoBaHus mogo0us».

VY4eOHbIii TUIaH IpeaycMaTpUBAaeT U3YYeHHE TeOMETPUU Ha Oa30BOM YpOBHE, UCXOJS U3 HE
MeHee 68 y4eOHBIX 4acoB B y4eOHOM T'OJy, BCETO 3a TpH rojia oOyueHus — He MeHee 204 JacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

7 KJacc

Hauanpuple nonsTus reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbhsie 51 CMEXKHBIE yrael. buccekrpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. [IapamienbHOCTh U NEPIEHANKYISIPHOCTD IIPSAMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBa oceBOW cummeTpud. IIpumepsl cuMMmeTpuu B
OKPY’KAIOILIEM MUDE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIA U JTUHEUKH.

Tpeyronbauk.  Beicora, MeAMaHa, ouccekTpuca, ux CBOIICTBA.
PaBHOOeipeHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa W  mNpU3HAKM  paBHOOEAPEHHOTO  TpeyroyibHuKa. IIpu3Haku  paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NPU3HAKK MapajuIeIbHbIX NpsMbIX. CymMMa yIiIOB TpeyrojbHUKA. BHENIHUE yrisl
TPEYrOJIbHUKA.

IIpssMOyTONIBHBIN TpeyrojabHuK. CBONCTBO MeIUaHbI IIPSIMOYTOJIBHOTO
TPEyroJIbHUKA, MPOBEAEHHOM K  runoreHys3e. IIpusHaku  paBeHCTBA  NPSAMOYTOJIBHBIX
TPEYroJIbHUKOB. [IpIMOYTrobHBIN TPEYroabHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
Teopema o 0oJbIleM yrie U 6oiblIeil cTopoHe TpeyronbHUKa. [lepneHuKysp u HaKJIOHHAS.

I'eomerpuyeckoe MecTO Toyek. buccekrpuca yrnma wu CepEeIMHHBIN
MEPIEHIUKYIISAP K OTPE3KY KaK FTEOMETPUUYECKHUE MECTA TOYEK.

OKpy’>KHOCTb U KPYT, XOp/a U JuaMeTp, UX CBOWCTBA. B3anuMHoOe pacnosioxkeHue OKpyK HOCTU
n npssmoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpy»KHOCTb, BIMCaHHas B yroi. BrincanHas u
OIMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 kiaacce

UYerpipéxyronbHuku. llapamienorpamMm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuieJiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJpaT), WX MPU3HAKH U CBOWCTBA. Tpaneuus,
paBHOOOKasi Tpamenusi, eé CBOMCTBa u MPU3HAKHU.

IIpssMoyronbHas Tpaneunus.



[lenTpasibHasi CHMMETPHS.

Teopema daneca u TeopeMa 0 IPONOPLIUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U TPALEIUH.

[Tomobue TpeyroabHUKOB, KOdPdurueHt moxodus. I[IpusHaku MOJO0US TPEYTrOJIBHHUKOB.
[Tpumenenne nNoJ00HS MPH PELICHUN MPAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomanel reomerpuueckux @uryp. Dopmyiasl Ajasd IUIOIAAM TPEYroJIbHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHUE IUI0IaAe Mo100HBIX GUryp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTI'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHun npakTUYECKUX 3a1ad.

CuHyc,  KOCMHYC,  TaHI€HC  OCTpPOr0  yIjla  NPSMOYIOJbHOTO  TPEYTOJIbHMKA.
Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BrnmcanHble M LEHTpaJbHBIE YIVIBI, YIrOJI MEXAY KacaTeJbHOM M XOPAOWU. YTVl MEXKIY
XOpJaMU U CEKyIUMMH. BrircanHble ¥ ONMCAaHHBIE YETHIPEXYTOJIbHUKHU. B3aMMHOE PACIIOIOKEHHE
IBYX OKpyxHocTel. Kacanue okpyxHocTtei. OOuiye kacaTeabHble K IBYM OKPYKHOCTSIM.

9 kaacc

Cunyc,  KOCHHYC, TaHI'€HC yIJI0B OT 0 110 180°. OcHoBHOE
TPUTOHOMCTPHUYCCKOC TOXIACCTBO. q)OpMyJ'II)I MMPUBCACHUS.

Pemenne tpeyronbHuKoB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PelieHue MpakTHYecKHX
3a]a4 C UCIOJIB30BAHUEM TEOPEMBbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogobus. [1ogodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpPOHM3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O TPOM3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, mimHa (MOAynb) BEKTOpA, COHAINpPABIEHHbIE  BEKTOPBI, IMPOTHUBOIOJIOKHO
HANpaBlIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaIlMi HaJ
BeKTOpaMmH. Pa3znoxeHue BeKkTOpa MO ABYM HEKOJUIMHEAPHBIM BeKkTOopaM. KoopamHaThl BEeKTOpA.
CKaJIHpHOC MMPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC IJIA HAXOXICHUA JJIMH U YTIJIOB.

JlekapToBbl KOOPJMHATHI Ha IJIOCKOCTHU. YpaBHEHUS NPSAMOM U OKPYKHOCTH B KOOpAMHATAX,
MEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. MeTOJ KOOPAUHAT U €ro NPUMEHEHHUE.

[TpaBusibHBIE MHOTOYroJbHUKHU. JlTMHA OKpyXkHOCTH. I'pamycHas W paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIKEHUST MJIOCKOCTM M BHYTPEHHHE CUMMETpHM (GUTyp (3JIeMEHTapHbIE Ipe/CTaBICHUS).
[TapannensHbiii iepenoc. [1oBOpoT.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA PABOYEN
ITPOI'PAMMBI KYPCA (IIO TOZAM OBYYEHMUA)

OcBoenne yueOHOrO Kypca «['eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS
JOJKHO 00ecreunBaTh JOCTH)KEHHUE CJIEIYIOIINX MPEAMETHBIX 00pa3oBaTeNbHBIX
pe3yJbTaTOB:

7 kJjacc
— Pacno3HaBaTh u3ydeHHbIe reoMeTpudeckue (GUryphl, ONPEENATh X B3aUMHOE PacIoIOKEHHeE,
n300pakaTh TE€OMETPUYECKUE (DUTYPHI; BBHITIOJHATh YEPTEXKH MO YCIOBUIO 3amadu. M3mepsaTsb



JIMHEHHBIC W YIJIOBbIE BEJIUYMHBL. Pemare 3ana4u Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.

Jlenate rpyOyr0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYMH MPEAMETOB B pEabHON JKU3HHU,
pa3MepoB NPUPOJIHBIX 00BEKTOB. PaznuuaTh pasmepsl STUX 0OBEKTOB 110 MOPAIKY BETUYUHBI.
CTpouTh 4epTeKH K FT€OMETPUYECKUM 3a1a4aM.

ITonb30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HUCIIOIb30BaTh IPU3HAKU M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELIEHUH 3a]1a4.

[IpoBOANTH JIOTUYECKHUE PACCYKICHUS C UCIIOJIBb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.
ITosp30BaThCA NpU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJbHUKOB, CBONCTBOM MEIUaHbI,
IIPOBEACHHOW K THIIOTEHY3€ INPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PELICHUU TI€OMETPUUYECKUX
3a1a4.

OnpenensaTs NapauieabHOCTb MPSIMbBIX ¢ IOMOIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIlas.
Onpenenars napauieNnbHOCTh HMPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHMM OT TOYEK OJHOMU
IIPSIMOM 0 TOYEK APYTrOM IIPsIMOM.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBoauTh BBIYMCIACHUS U HAXOAWTb YMCIOBbIE M OYKBEHHbIE 3HAUYE€HUsS YIJIOB B
FEOMETPUUYECKUX  3aJadaX C  HCIOJIb30BAHUEM CYMMBl  yIJIOB  TPEYTOJIBHMKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX INPU NEPECEUEHHM JBYX MapajuleidbHbIX
IpsMBIX CeKylieil. PelaTe npakTHyecKue 3aaun Ha HaX0XKJIEHUE YITIOB.

Bnagers nmoHsTHEM I€OMETPUUECKOIO MECTa TOYEK. YMETh OMNPEIeNATh OMCCEKTpUCY yria U
CEpEAUHHBIN NEPIIEHIUKYJIISAP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@OopMyIMpOBaTh OIPEACICHUsS] OKPYXKHOCTH M Kpyra, XOpAbl M JAHAMETPa OKPYKHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOKCTBA IIPU PEILICHUU 3a7ay.

Biragers noHATHEM ONMCAHHOW OKOJIO TPEYrOJBHUKA OKPYKHOCTH, YMEThb HAXOJIUTh €€ LIEHTP.
[Tonmp30BaTbest pakTaMu O TOM, YTO OMCCEKTPHUCH YIIIOB TPEYrOJbHHUKA NEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEIUHHBIC IEPIEHIUKYISIPBI K CTOPOHAM TPEYrOJIbHUKA ITEPECEKAIOTCS B
OJTHOH TOUKE.

Biagete  moHsATHEM — KacaTeNbHOM K =~ OKPY/KHOCTH,  IIOJIB30BaTbCA  TEOPEMOU O
MEPIEHIUKYISIPHOCTH KACATEIIbHOM U Painyca, MPOBEAEHHOTO K TOYKE KACAHMS.

[Tonp30BaTbCs MPOCTENIIMMHY F€OMETPUYECKMMU HEPABEHCTBAMH, IIOHUMATh X IMPAKTUYECKAN
CMBICIL.

HpOBOI[I/ITI) OCHOBHBIC T€COMCTPHUYCCKUC ITOCTPOCHUS C TIOMOIIBIO MUPKYIISA U JIMHEUVKH.

8 KkJaacc

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI, IIOJb30BaThCA MX
CBOMCTBAMH IPH PELIEHUH F€OMETPUUECKUX 3aau.

Brnanets nmoHsTHEM cpelHEH JTUHHM TPEyrojJbHUKA U Tpalelru, IPUMEHTh UX CBOMCTBA IMpH
pemieHMH reomeTrpuueckux 3agad. Ilomb3oBathest Teopemor Daneca A pelieHus
MPaKTUYECKUX 3aj1au.

[TpuMeHATH MPU3HAKH [TOJO0US TPEYTOJILHUKOB B PEIIEHUH TEOMETPUUECKUX 3a]1ay.
[Tonp3oBatbess Teopemoit Iludaropa ans pemieHus reoMeTpUUYECKUX M MPAKTUYECKUX 3a/ad.
CTponuTh MaTeMaTUYECKYIO MOAEIb B MPAKTUYECKUX 3a/a4ax, CAMOCTOSATEIbHO JENaTh YEePTEK
1 HaXOAWUTh COOTBETCTBYIOIINE JUIMHBI.



Bnanets mnoOHATHSAMH CHHYCa, KOCHHYCa W TaHIEHCa OCTPOrO yrjla MPSIMOYTOJIBHOTO
TpeyronbHuKa. [1071630BaThCs STUMH MOHATHAMY IS PEIICHHUS PAKTHYECKUX 3a71a4.
Boruucnare (pa3nuyHbIME CIIOCOOaMH) IUIOUIAb TPEYTOJIbHUKA M IUIOMIAAM MHOTOYTOJBHBIX
¢uryp (monp3ysace, rae HEOOXOAMMO, KaJIbKymaTopoM). [IpuMeHATH MmoiydyeHHbIE yMEHHS B
MPaKTUYECKHX 3a/1a9ax.

BrnaneTs NOHATUSMH BIIMCAHHOTO M IIEHTPAJIBHOTO YIia, HCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yrilax, yriax MeXAy XOopAaMHu (CEeKyIIMMH) W YIJe MEXAy KacaTeJbHOM W XOpAOod NpHu
pELICHUH TeOMETPUIECKUX 3a/1a4.

Bnanerr mMOHATHEM OIMMCAHHOTO YETHIPEXYTOJIBHUKA, NPUMEHATH CBOWCTBA OMHCAHHOTO
YeTHIPEXYTOJIbHUKA PU PEIICHUH 3a]1a4.

[TpuMeHsATh MOTy4YEeHHBIC 3HAHUS HA MIPAKTUKE — CTPOUTH MAaTEeMaTHYECKUE MOJENH IS 3a/1a4
peanbHON KM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHEHHEM MOI00us U
TPUTOHOMETPHUH (TI0JIB3YSICh, T1Ie HEOOXOMMO, KAIbKYISTOPOM).

9 KkJjacc

Hcnonb30BaTe TPUTOHOMETpUUYECKUE (DYHKIIMM OCTPBIX YIJIOB JJISi HAXOXJIEHUS Pa3InYHbIX
3JIEMEHTOB MPSAMOYTOJIBHOTO TPEYTOJbHUKA.

[Tonmp3oBatbest hopMynamMu PUBEACHUS M OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM IS
HaXO0XKJICHUS COOTHOIIEHUI MEX/y TPUTOHOMETPUUECKUMH BETMUHUHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB JUUISl HAXOXJACHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEILIEHHE TPEYroJbHUKOB)»), MPUMEHATh UX IPHU PEUIEHUH T'€OMETPUUYECKUX
3ajau.

Bnanerr monATHMSIME TpeoOpa3oBaHUS MOMOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX
¢uryp. Ilonp30BaTeCsi CBOMCTBAMH MOI00MS TIPOU3BOIBHBIX (DUTYP, YMETh BBIYHCIIATH [UIMHBI U
HAXOJUTh YIJIbI Y MOJ0OHBIX (uryp. [IpumMeHsTh CBOKWCTBA MO00MS B MPAKTUYECKHUX 3a/1a4aXx.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

[Tonb30BaTbcs TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpH, O IPOU3BEACHUU OTPE3KOB
CEKYILIHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUI U (PU3NYECKUI CMBICI, TPUMEHAThH
UX B PEUICHUM T'€OMETpUYEeCKUX U (pusmueckux 3aaay. [IpuMeHsTh CKaJIspHOE MPOU3BEACHUE
BEKTOPOB ISl HAXOKJCHUSI ITUH U YTJIOB.

Ilonp30BaTbcd METOOOM  KOOpAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B pEIICHHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a]1ad.

Bnagers NOHATHMSAMU IPaBWIBHOIO MHOTOYIOJBHUKA, JUIMHBI OKPY)KHOCTH, JJUHBI JyTU
OKPY)KHOCTH W pPaJMaHHOM Mepbl yIia, YMEThb BBIYMUCIATH IUIOLIA[b KpPyra M €ro 4acTei.
[IpuMeHsTHh MOJlydeHHbIE YMEHUsI B MpaKTHUecKuX 3aaayax. [J HaxomuTs ocu (Mnm LEHTpHI)
cUMMeETpuu GUTyp, IPUMEHSTH IBUKEHUS MIIOCKOCTH B MIPOCTEHIINX CITydasx.

IIpuMeHsTh OMyYEeHHBIE 3HAHKS HA IPAKTUKE — CTPOUTHh MaTEMATUYECKUE MOJEIH AJIs 3a4a4
peaibHOM KM3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHWEM MoJI00Us U
TPUTOHOMETPUYECKHUX (YHKIIHH (ITOJIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOT'O KYPCA

7 kJjaacc (68 u)

HasBanue
paszena (TeMbl) Kypca OcHoOBHOE coliepKaHue OcHOBHBIE BUbI J€ATEIBHOCTH
(4nco yacon) 00yJaromuxcst
[Ipocreiimue [Ipocreiimue ®opMyJIUPOBATHL OCHOBHBIC MTOHATHS U
reOMETPUUECKUE reOMETPUYECKHE OOBEKTHI: | OIPEACICHHUSI.
(burypst TOYKH, NOpsIMbIC, Jy4YH PacniosHaBaTh U3y4e€HHbIE T€OMETPUUYECKHUE
1 UX CBOWCTBA. U YTJIbl, MHOTOYTOJIbHUK, ¢burypsl, onpeaeasitb WX B3aUMHOE
N3mepenue JIOMaHasl. pacroyIOKEeHUE, BBIMOJHATB YEPTEK MO
reOMETPUUYECKUX CMexHbI€ U BEpTUKAIbHBIE| YCIOBHIO 3aJ1a4H.
BEJINYUH YTJIBL. IIpoBoauTHL NPOCTENUIINE TOCTPOECHUS C
(14 u) PabGora c mpocTelmmmu TOMOTIIBIO
YEepTEKAMU. LUPKYJIS U JTAHEHUKH.
HN3mepeHune JIMHENHBIX U H3MepsATH TMHEUHBIC U YIJIOBBIE BEJIMYUHBI
YTJIOBBIX FeOMETPUYECKUX U MPAKTHYECKHUX OOBEKTOB.
BEJIMYWH, BBIUYUCIIEHUE Onpeaeasitb «Ha rias» pa3Mepbl peajbHbIX
OTPE3KOB U 00BEKTOB, HPOBOAUTH I'PYOYIO OILIEHKY HX
YTJIOB. pa3MepoB.
Ilepumerp 1 nmomane PemaTtsp 3a/1aun Ha BBIYMCIICHUE OJIUH
¢buryp, COCTaBICHHBIX U3 | OTPE3KOB U BEIIMYUH YTJIOB.
NPSAMOYTOJBHUKOB. PemaTsp 3a/1aun Ha B3aUMHOE PaCIIOJIOKEHUE
reoMeTpudeckux Quryp.
IIpoBoauTh KIaccupUKAUUIO YTIIOB,
BbIuucasATh JIMHEWHBIE U YTJIOBbBIC
BEJIMYUHBI, MPOBOAUTH HEOOXOIUMBbIC
JIOKa3aTeJIbHbIE PACCYKICHHUS.
3HAKOMMTBCSI ¢ MCTOPHEN pa3BUTHUA
reoMeTpuun
TpeyronbHuku ITonsitue o paBHbIX | Pacmo3sHaBaTh mapbl paBHBIX TPEYTOJIbHHMKOB
(22 1) TpeyroJibHUKax U | HA TOTOBBIX dYepTexax (Cc  yKazaHUEM
IIEpBUYHBIE MIPU3HAKOB).
MIpE/ICTaBJIECHNUs] O paBHBIX | BpIBOAUTH CIIEACTBUS (paBeHCTB
(KOHI'PY?HTHBIX) COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
¢urypax. Tpu npusHaka | TpeyrojJbHHUKOB.
paBeHCTBaA DopMyJIHPOBATH OINPEACIICHUSA:
TPEyroJIbHUKOB. OCTPOYT'OJIBHOTO, TYIIOYTOJIBHOTO,
IIpusnaku paBEeHCTBA | MPSAMOYTOJIbHOI'O, PAaBHOOEIPEHHOIO,
NPSIMOYTOJIBHBIX PaBHOCTOPOHHEI'O TPEYTOJIbHUKOB;
TPEyTrOJIbHUKOB. OHCCEKTPUCHI, BEICOTHI, METUAHBI
CsolicTBO MEJIMaHbl | TPEyroJIbHUKA; CEPEIUHHOIO
HPSIMOYT'OJIBHOT'O NEPIEHAUKYJISIPA OTPE3Ka; IepUMeTpa
TpeyroJIbHUKA. TpeyroJIbHUKA.
PaBHOOenpeHHBIC u | PopMyJHpOBaATL CBOMCTBA U IIPU3HAKU
PaBHOCTOPOHHHUE paBHOOEIPEHHOTO TPEYTOJIbHUKA.
TpeyrojJpHUKU. [Ipu3Haku | CTpouTh UYepTeXH, PpemaTh 3aJa4ul  C
u CBOMCTBA | IMOMOIIBIO HaXO0XJICHUS paBHBIX
paBHOOEIPEHHOTO TPEyTroOJIbHUKOB.
TpEeyroJibHUKA. Ipumenars MpU3HAKU paBeHCTBa
IIpoTus OornplIel | NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB B 3aJlayax.
cTopoHbl TpeyroiabHuka | Mcnmoab3oBarb 1udpoBbie  pecypchl st




JIC)KUT OOJILIITUI YTOJI.
IIpocreline HEpaBeHCTBA
B F€OMETPHUH.
HepasenctBo
TpEeyroJIbHUKA.
HepasencTBo 10MaHOM.
[IpsimoyroabHbIA
TpeyroibHUK cyriioM B 30
IlepBbie mOHATHS O
JI0OKa3aTeIbCTBaX B

HCCJIeI0BAHUS CBOMCTB U3y4YaeMbIX (UTYD.
3HaKoOMHTBCS c ucropuen pa3BUTH
reOMETPHU

reOMETPHUH

[TapamnensHblienipsmele, | llapannenbHbie  npsivble, | POpMYJHPOBATH MOHATHE N1APAIUICIIBHBIX

CyMMa nX cBoMcTBa, lIATHIM | NpAMBIX, HAXOAUTH IPAKTUYECKHUE

YIJI0B TPEYTOJIbHUKA IIOCTYJIaT EBxknnpa. | npumepslt.

(14 ) Haxkpect nexainue, | M3ydaThb CBOMCTBA yIjI0B, 0Opa30BaHHBIX
COOTBETCTBEHHBIC U | IIpU IEPECEUEHUN NapasIeIbHBIX IIPSIMBIX
OJTHOCTOPOHHHUE YIJIbl | CEKyILIEeH.
(0GpasoBaHHBIC 1pu | JIpoBoauTH JA0Ka3aTeJIbCTBA
nepeCcCHCHUM napajjieJIbHOCTU JABYX MPsSIMbIX C IIOMOIIbIO
rapajuieabHbIX IpsIMBIX | YIJI0B, OOpa30BAaHHBIX IPH MEPECEUECHUH ITUX
CEKYIIIEH). NPSIMBIX TPETBEU NPSAMON. BBIYHCIATL CymMMYy
ITpusHaK YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
NapauIeabHOCTH npsiMbix | HAXOIMTH YHCIIOBBIC U OYKBEHHbIE 3HAYEHUS
qepes paBemcTBo | YIVIOB B ICOMETpUYECKMX  3ajauax ¢
paccTosHMiA  or  Touex | VICUOUB30BAHHEM TEOPEM O CYMME YINOB

OJTHOM IIPSIMOM 10 BTOPOH
OPsIMOM.

TPEyTOJIbHUKA U MHOI'O- YIOJIbHUKA.
3HAKOMMTBCS C MCTOPHeH pa3BUTHUS
I€OMETPHH.

Cymma YIJIOB

TpEeyroJIbHUKa 51

MHOTOYT'OJIbHHUKA.

Brueurnue YIJIbI

TPEYTOJIbHUKA.
OKpyXHOCTb U OxpyXHOCTb, XOpAbl U | PopMyIHPOBATH oInpeae/IeHUs
KpYT. JUaMETPbl, UX CBOMCTBA. | OKPYXHOCTH, XOPABblI, auaMeTrpa u
I'eomeTrprueckue Kacarenpnas K | KacaTeJIbHOU K OKPY>KHOCTH.
ITOCTPOEHUS OKpY>KHOCTH. H3y4yaTh uX CBOMCTBA, NPU3HAKHU, CTPOUTH
(14 q) OxpyXHOCTh, BIMcaHHas | deprexu. MccaepoBarb, B TOM  4YHCIIE

B yroi. Ilonsatne o I'MT, | ucmouas3ys nu(ppoBbIe pecypcehl:

NIPUMEHEHUE B 3aJa4dax. | OKPY>KHOCTb, BIIMCAHHYIO B YTOJ; LEHTpP

buccekrpuca u
CEepEIVHHBIN
OEPIICHIUKY ISP KaK
reOMETPUYECKUE  MeEcCTa
TOUYEK.

OKpy>XHOCTb, ONHUCAHHAs
OKOJIO TpPEyroJbHHUKA.
Bnoucannas B
TPEYrOJIbHUK
OKPY>KHOCTb.
[Ipocreiimume 3amaym  Ha

HOCTPOCHHE.

OKPY>KHOCTH, BIIMCAHHOW B YIroOJj; pPaBEHCTBO
OTpe3- KOB KacaTelbHbIX.

Hcnoan3oBath Metod I MT mina
JI0Ka3aTeIbCTBA TEOPEM O IIEPECEUEHUHN
OUCCEKTPUC YTJIOB TPEYroJIbHUKA U
CEpEIMHHBIX NIEPIIEHAUKYJIIPOB K CTOPOHAM
TpeyroabHuka ¢ moMmomiso 'MT.
OBiageBaTh NOHATUAMH BIMCAaHHOM U
OIMCAaHHOM OKPY>XHOCTEW TpEyroOJIbHUKA,
HAXOAMTB LICHTPHI STUX OKPYKHOCTEM.
PemiaTh OoCHOBHBIE 3a]a4HM HA NOCTPOEHHUE!
yIjla, pPaBHOIO JaHHOMY; CEPEIUHHOIO
MEePHNEeHAVKYJIsIpa JAHHOTO OTPEe3Ka; MPsSMOH,




NPOXOISIIEN 4Yepe3 NaHHyl0 TOYKy U
NEPIECHAUKYIJISIPHOU JTAaHHOU IIPSAMOM;
OHCCEKTPUCHI TaHHOTO YTJIa; TPEYyTOJIbHUKOB
10 Pa3JIMYHBIM DJIEMEHTAaM.

3HAKOMUTBCA c HcTopuei pa3BUTHS
TeOMETPUH.
[ToBTOpEHME, IToBTOpEeHue u Pematn 3aa4m Ha MOBTOPEHMUE,
00001eHue 0000111eHre OCHOBHBIX WLTIOCTPUPYIOIIINE CBSI3U MEXTY
3HAHUU MOHSITUIA W METOJO0B pa3IMYHBIMU YacTsIMHU Kypca.
(4 9) Kypca

7 xiiacca




KasengapHo — remaTnyeckoe nJIaHUPOBaHMe, TeOMeTPHUs 7 KJacce

Ne i/t

Jara
(nenens)
POBEJICHUS

Tema

|

XapakTepUCTHKA JICATSILHOCTH
OOyuaromuxcs

HavanbHble Tr¢OMETPUYCCKHUEC CBCACHUSA

1

1 u.

Toukwu, npsmsle, oTpe3ku. lIposemnBanue
IIPSIMOX HA MECTHOCTH

D®opMyIMPOBATH OCHOBHBIE TIOHATHS M ONPEHCICHUA.
OOBACHATH YTO TaKOE TOYKA, OTPE3OK, Jyd, NMpsAMasi, JJIOMaHas,
MHOTOYTOJIbHUK.

Pematn 3a7a4u Ha
reOMETPUUYECKUX QUTyp

B3aMMHOC PacCIIOJIOKCHUEC

1 H.

JIyu. Yrom.

OOBSCHSTD YTO TAKOE JIy4, YTOJI,paclio3HaBaTh BUIbI
YIJIOB.
D®opmMyIMPOBATH OCHOBHBIC ITOHATUS HONIPEACIICHUS

PaBencTBO reomerpuueckux ¢uryp. PaBenctso
OTPE3KOB U YIJIOB.

OObsAcHATL Kakue (Uryppl HA3BIBAIOTCS pPaBHBIMH, Kak
CPaBHUBAIOTCA OTPE3KH UYTJIbI, UTO TAKOE CEpEIMHA OTPE3Ka U
OuccekTpuca yria.
Pematn 3a71aun Ha
reOMEeTPUUYECKUX QUryp

B3aMMHOC PAacCIIOJIOKCHHUC

JnuHa oTpeska.

J 2B105050200051
WHCTPYMEHTBI

HU3MCPCHUS. HSMCpHTCJ’IBHLIC

N3mepsaTh TUHEHHBIE BETUYMHBI TEOMETPUYECKHUX U
MPAKTUIECKIUX 0O BbEKTOB.

OnpeneasaTs «Ha r71a3» pa3Mepsl peajbHbIX 00bEKTOB,
NMPOBOAUTH IPyOYIOOIEHKY UX Pa3MEPOB.

Pematp 337241 Ha BBIYUCIICHUE TJTMHOTPE3KOB

I'panycHas mepa yrna. U3Mepenune yrioB Ha
MECTHOCTH.

IIpoBoanTh Ki1aCCUPUKALINIO YTIOB, BBIYHCIATH YTIOBbIE
BEJIMYMHBI, IPOBOAUTH HEOOXOAUMBIE 10KA3aTEIIbHbIE
paccyKIeHHUs.

N3mepATH yrioBble BEINYMHBI TEOMETPUUECKUX U
MPAKTUYECKUXO0OBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl pealibHbIX 00bEKTOB,
NPOBOIUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

Pemarhb 3a71auy Ha BBIYUCIIEHNE BEIMYNHYTIIOB

CMeEXXHEIS U BCPTHUKAJIBHBIC YIJIbI

3HaTh Kakue YIJIbl HA3bIBAKOTCSA




Ilepnenaukynspusle npsmsele. [loctpoenue
NEPIEHIUKYJIAPHBIX YIJIOB HA MECTHOCTH.

CMEXHBIMH, U KaKU€ — BepTUKATbHBIMU. DOPMYyIIHPOBAThH U
000CHOBBIBATh YTBEPIKJICHUS O CBOMCTBAX CMEXKHBIX U
BEPTUKAIBHBIX YIII0B. OOBSICHITH KaKue MPSIMbIE Ha3bIBAIOTCS
NEePIIEeHANKYISIPHBIME, (POPMYITHPOBATH NXCBOMCTBA.
Pacno3HaBaTh U3ydeHHbIC T€OMETPUYECKUE PUTYPBI,
onpeaeJsiTb UXB3aUMHOE PACIIOJIOKEHUE, BBIMOJHATD YePTEK
0 YCJIOBHUIO 3a/1a4H.
Pemiatb  3agaum  Ha ~ B3aMMHOE  pAaCIOJIOKEHHUE
reoMeTpuyeckux Guryp. 3HAKOMHTBCSI € HCTOpHei
Pa3BUTHA TCOMCTPHUN

5 H.

Pemenue 3agau

O06o00muIeHne 1 CUCTeMAaTH3AIHS TOJTyYSeHHBIX 3HAHHH,
0TpabOTKa HABHIKOBIIPHMEHEHUS TECOPETHUECKUX CBEACHUH K
PELICHUIO 3a1a4

10

5 H.

Kontpoabsnasi pagora Nel. Temsr 1-13

TpeyroabsHuku

11

6 H.

TpeyronpHuk

12

6 H.

IlepBbrit MIpU3HAK paBEHCTBA
TPEYTOJILHUKOB

13

7 H.

IlepBbrit MIpU3HAK paBEeHCTBA
TPEYTOJIbHUKOB

OOBscHATH Kakast (purypa Ha3bplBaeTCsl TPEYTOJIbHUKOM, YTO
Ha3bIBACTCS BEPIIMHAMM, CTOPOHAMM, YIJIAMU TPEYTOJIbHUKA.
Onpenenars BUJ TPEYTOJIbHUKA, HAXOIUTh €70 IIEPUMETP.
Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB HA TOTOBBIX
yepTexkax (CykazaHHuEeM MPU3HAKOB).

®opmyIMpPOBATh IIEPBBIN IPU3HAKPABEHCTBA
TPEYrOJIbHUKOB.

BbiBoauTh CiieCTBUS (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3PABEHCTB TPEYTOJIbHUKOB.

Crpoutrps d4eprexu, pemiaTe 3aJa4d  C IOMOUIBIO
HAaXO0JICHHUS

14

7 H.

IlepnenauKynsp K nNpsMon

15

8 H.

Menuanbl,  OMCCEKTPUCHI U
BBICOTHI TPEYTOJIbHUKA

16

8 H.

CaoiicTBa paBHOOEIPEHHOTOTPEYTOJIbHUKA

®opMyIHpoOBaTh OIPEJIENIEHUs: paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeAMaHbl TPEYTOJbHUKA; CEPEINHHOTO NEPIEHANKYJIIApa
0Tpe3Ka; epuMeTpa TPEyroIbHHKA.
®opmyIMpoBaTh CBOWCTBA U MPU3HAKUPABHOOEIPEHHOTO
TpeyrojbHUKA.

Pematp 3a1aun, cBsI3aHHBIE C IPU3HAKAMUPABEHCTBA




TPEYroOJIbHUKOB M CBOMCTBAMHU PaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh 4epTeXH, pelmaTh 3a1a4M CIIOMOILBIO
HAaXO0XJCHUsI PaBHBIX TPEYTOJbHUKOB

17 O H. Bropoil  mpu3HaK paBeHCTBa TPEYrOJBHUKOB | POpMYJMpPOBATH IIPU3HAKH PABEHCTBATPEYTOJILHUKOB.
Pacno3HaBaTh napsl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX

18 O H. Bropoii  mpu3HaK paBeHCTBA TPEYrOJLHUKOB | UEPTEkKax (CyKa3aHWEM IIPU3HAKOB).
BoiBoauTh CiieIcTBUS (PaBEHCTB COOTBETCTBYIOIINX

19 10 u. Tperuit MIPU3HAK paBeHCTBa 3JIEMEHTOB) U3PABEHCTB TPEYTOJbHUKOB.

TPEYTrOJIbHUKOB CTpouThb 4epTexy, pelmaTh 3a1a4M CIIOMOILBIO
20 10 1. Tperuii IIPU3HAK paBeHCTBa HaXO0KJCHUS PaBHBIX TPEYTOJIbBHUKOB
TPEYTrOJIbHUKOB

21 11 n. OKpyXHOCTb ®opMyIMPOBATH OCHOBHbBIE ITOHATHUS U ONIPEIEICHUS,
CBSI3aHHbIE C OKPYKHOCTBIO:LIEHTP, Paiuyc, AMAMETP, XOpJa

22 11 1. [Toctpoenust LHUPKYJIEM U JIMHEUKON OKPY>KHOCTH.
IIpoBoauTh NpoCTEMIINE TIOCTPOSHUSI CIIOMOIIBIO LIUPKYJISA U

23 12 u. [Tpumepsl 3a/1a4 HAIOCTPOCHHE JIMHEHKH.
Pemarp 3a1aun Ha MOCTpOEHUE yTIia, PAaBHOTO JTAHHOMY,
OUCCEKTPUCHI yTIIa, MePIEHIUKYIAPHBIX IPSIMBIX, CEPEIMHbI
oTpe3Ka, 1 0oJjiee CI0KHBIE 3a/1a4M, CIOJIb3YIOLIUE
YKa3aHHbIE IPOCTEHIINETIOCTPOCHHUSI.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHIATEOMETPHH

24 12 1. Pemenue 3amau

25 13 1. Kontpoabsnasi padora Ne2. Temsbl 14-23

ITapaasejbHble NpsiMble
26 13 1. Onpenenenue  napauieIbHBIX MPSIMbIX
27 14 n. [Tpusnaku MapajuIeIbHOCTU ABYX MPAMBIX
28 14 H. IIpusnaku [apajuIeIbHOCTU ABYX IPSIMBIX
29 15 H. [TpakTHueckue crocoObl T MOCTPOCHUS

®opMyJIMpPOBATH MOHATHE MTAPATIICIBHBIX MPSIMbIX,
MPU3HAKY NapaJUIETIbHOCTU MPSIMBIX, HAXOAUTh
IIPAKTUYECKHUE TPUMEPHI.

OOBSACHATDH C TOMOIIBIO PUCYHKA KAKUEYTIIbI,
00pa3oBaHHbIE IIPU MTEPECEUCHUUABYX MPSMBIX CEKYIIEH,
HA3bIBAIOTCSl HAKPECT JISKALUMU, KaKue —
OJIHOCTOPOHHUMH, U KaKUE€ — COOTBETCTBEHHBIMU




napajICJIbHBIX IMPSIMBIX

30 15 n. 006 akcuomax reoMeTpuu OOBSCHATH YTO TAKOE AKCHOMAa B TEOMETPHH, KaKHe
aKCHOMBI YK€ UCIOJIb30BAIHChH, (DOPMYIUPOBATDH
31 16 H. AKcuOMa MapajulesIbHbIX MPAMBIX AKCUOMY MapaJIEIbHBIX MPSMbBIX,BbIBOJIUTH CIEACTBUS
u3 Hee.
32 16 H. TeopeMsl 00 yriiax, oOpa3oBaHHBIX | YMETb BHIICIATH YCIOBHE U 3aKJIIOYEHUETEOPEMBI, 3HATh KaKas
JByMsiIapajieIbHbIMU IPSIMBIMU U CEKYIEH TeopeMa Ha3bIBaeTcs 00paTHON MO0 OTHOUICHHUIO KAAHHON
33 17 1. Vbl c COOTBETCTBEHHO TeopeMe. OOBSACHATH B UEM 3aKITFOYACTCS METO]]
napauIeIbHBIMA WIH JI0KAa3aTeNbCTBA OT MPOTUBHOTO.
NEPIEeHIUKYIIPHBIMA CTOPOHAMHU M3yyaTh cBoiicTBa yIJIOB, OOpa30BaHHBIX NpPU MEPECCUCHUH

[apAJUIEIIBbHBIX IPSMBIXCEKYILEH.

IIpoBoauTh A0Ka3aTENbCTBA IAPALIEIBHOCTH IBYX
HPSMBIX C IOMOIIBIO YIJI0B, 00pa30BaHHbBIX U
IIEPECEUECHUH ITHUX IIPSAMBIX TPEThEH IIPSAMOM.
®opmyIHpPOBATHL TEOPEMBI 00 YIilaX ¢ COOTBETCTBEHHO
NapauIeJIbHBIMU U NEPIEHIUKYIIPHBIMUA CTOPOHAMH.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHATCOMETPUN

34 17 n. Pemenue 3anau O06o0muIeHne 1 CUCTeMaTH3AIHS TOJTyYSeHHBIX 3HAHHM,
0TpabOTKa HABHIKOBIIPHMEHEHUS TECOPETHUECKUX CBEACHUH K

35 18 H. Pemenue 3amau pEILIEHUIO 3a/1a4

36 18 H. KontpoabsHnasi padora Ne3. Temsbi 24-30

CooTHOLIEHHUSI MeK/1Y CTOPOHAMH U YIJIAMH TPeyroJbHHKa

37 19 H. Teopema 0 cyMMe yIJOB TpeyrojbHUKa | opMyJaHpoOBaTh ONPEIEIEHHUs] OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, MIPSIMOYTOIFHOTO TPEYTOJIbHUKOB.

38 19 H. OcCTpoyroyibHBIN, MPSAMOYTOJIBHBINA U ®opMynupoBaTh TEOPEMY O CyMME YIJIOBTPEYroJbHUKA, €€

TYIOYTOJIBHBIN TPEYTOJIbHUKH CJIC/ICTBHSI O BHEIITHEM yTJIE TPEYTOJIbHUKA.

BbIyucasiTh CyMMy YIJI0OB TPEYroJbHUKAaH MHOTOYTOJIbHUKA.
HaxoauThb unciioBble 1 OYKBEHHBIE 3HAYEHUS YTJIOB B
reOMETPUUYECKUX 33a4ax C UCIOIb30BAaHUEM TEOPEM O
CYMMeE YIJIOB TPEYTOJIbHUKA

39 20 H. TeopeMa 0 COOTHOIICHMSXMEXKIY ®opMy/IMPOBATH COOTHOIIEHUS MEXITYCTOPOHAMH U YTIIAMHA
CTOPOHAMHU U yIJaMH TPEYrOJbHUKA TPEYrOJIbHUKA.




40 20 H. Teopema 0 COOTHOIICHUSXMEXKIY DopMyIHpOBaTh TEOPEMY O HEPABEHCTBETPEYTOJIbHUKA.
CTOPOHAMHM U YTJIAMHU TPEYTOJIbHUKA IIpumMeHSITH HEPABEHCTBO TPEYTOJIbHUKAIIPH PEIICHUN
41 21 H. HepaBeHcTBO TpeyrojabHUKa 3a1a4
42 21 H. Pemenue 3amau O06001IeHNe U CUCTEMATU3AIKS TIOJTYICHHBIX 3HAHUH,
0TpabOTKa HABBIKOBIIPUMEHEHUS TEOPETUUECKUX CBEJICHUH K
PELICHHIO 33124
43 22 n. KontpoabsHast padora Ned. Temsbr 31-34
44 22 H. Hexkotopsie CBOMCTBA UIIPU3HAK ®opmyMpOBaThL  CBOMCTBA W  IPU3HAKM PABEHCTBA
MPSIMOYTOJILHBIX TPEYTOJIbHUKOB MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOB.
45 23 H. [Tpu3Haky paBeHCTBA MPSMOYTOJIbHBIX I[IpumeHsiTh  TPHU3HAKA  PABEHCTBA  MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB TPEYroJbHUKOB B3a/layax
46 23 H. [Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB
47 24 n. PaccrosHne  OT TOYKM  JONPSAMOM. @opMyJIMPOBATh ONPENEIECHUS PACCTOSIHUSA OT TOYKHU 10
PaccTosHue — Mexay mapaiienbHbBIMU MPSIMOM, PACCTOSIHUSI MEXKAY NapauIeTbHBIMUTIPSIMBIMH.
PSIMBIMU Pacno3naBaTh Ha 4epTeKe HAKIOHHYIO, €€ MMPOSKINIO U
48 24 n. PaccTtossHne  OT TOYKM  JOMPSMOMA. NEPIEeHIUKYIAP K IpsaMoii. PemiaTh OCHOBHBIC 32/1a4M HA
Paccrossane  Mexay mapaienbHBIMU MOCTPOEHHeE: yIiIa, PABHOTO JAHHOMY; CEPEJMHHOTO
PSIMBIMU MEPIeHIUKYIIApa TaHHOTO OTPE3Ka; MPSMOii, TPOXOAsIei yepes3
49 25 H. ITocTpoeHne TpeyrojapHHKa IO TPEM JIAHHYIO TOUYKY U IEPIIECHIUKYIIIPHON
yJIeMeHTaM JTAHHOM TIPSIMOi; OMCCEKTPUCHI JAaHHOTOYTJIa; TPEYTOJbHUKOB
50 25 H. [TocTpoenue TpeyroapHUKa MOTPEM dJIeMEHTaM | 110 Pa3IMYHbBIM 3JIEMEHTaM.
3HAKOMHTBCS € HCTOPHEI Pa3BUTHATEOMETPUN
51 26 H. Pemenue 3amau O06o0061IeHre U cucTeMaTU3allus MOJIyYeHHbIX 3HaHUH,
0TpabOTKa HABBIKOBIPUMEHEHUS TCOPETUICCKUX CBEJICHUH K
52 26 H. Pemenue 3amau pEIIeHUIO 3a/1a4
53 27 n. KontpoabsHnasi padora NeS. Temsbl 35-38

I'eomeTpuueckne mecra Touek. CumMMeTpuiHbie GUIypHI

54

27 H.

CBoiicTBa OMCCEKTPUCHI yriia

Hcnoab3oBars Merox I'MT g nokasarenscrBa TEOpeM O
MepecedeHn OMCCEKTPUC YIJIIOB TPEYroilbHUKA U CEPEAMHHBIX




55 28 H. CaoiicTBa CEepPEIMHHOIO MEPIECHIUKYIISIPOB K CTOPOHAM TPEYroJibHUKa ¢ nomoibo I'MT.
NEPIEHIUKYIIApA K OTPE3KY ®opmynupoBaTb TEOpPEMy O CBOMCTBE CEPEIUHHOIO
NEPIEHIUKYIIApa K OTPE3KY.
56 28 H. CBolicTBa 1MaMeTpPOB U XOPJI HccnenoBaTh B3aUMHOE  PACIONOXKEHUE OKPYKHOCTH U
OKPY’KHOCTH npsaMoil.  @opmyJaupoBaTh ONpeeJIeHUsl. OKPYXHOCTH,
o7 29 n. Tpu  cimydas  B3aMMHOIO  PACIOJIOKECHHSA | XOPJBI, TMAMETpa U KacaTeabHOU K OKpy)HOCTH. M3ydaTh nx
OKpY’KHOCTH M npsimoii. KacarenbHas k CBOIiCTBa, NpHU3HAKU, CTPOMTH ueprexu. HcciienoBarhb, B
OKPYKHOCTH TOM 4YHCJIE MCHOJb3Yys HU(POBBbIe pecypchbl: OKPYKHOCTD,
58 29 H. Bnucannas U ONHCAHHASIOKPYXHOCTH BIIMCAHHYIO B YTOJI; IIEHTP OKPY)KHOCTH, BIIUCAHHOW B YIOJI;
TPEyroJbHUKA PaBEHCTBO OTPE3KOB KacaTeJbHBIX.
OBiageBaTh NOHATHSIMM  BIIMCAaHHOW W ONMCAHHOU
OKPYXHOCTEH  TpEyroJbHUKA, HAXOJAMTb LIEHTPbl  3TUX
OKPYKHOCTEH.
Pemarp 3amaum  Ha  [OCTpPOEHHME,  BBIYMCICHHE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C OKPY)KHOCTBIO, BIIMCAHHBIMU U
ONKCAHHBIMH TPEYTOJIbHUKAMHU.
59 30 H. @urypsel, CHMMETPUYHBIE OTHOCUTENBHO NPSMON | DOpMYJIMPOBATH ONpe/iesieHHe OCEBOMCUMMETPHH.
OOBSCHATh Kakue JBE TOYKH HAa3bIBAIOTCS CHMMETPUYHBIMH
60 30 n. OceBass  cummeTpuss U €ECBOMCTBA OTHOCHUTEJIBHO TNPSAMON, B KaKOM ciiyyae (urypa Ha3blBaeTCs
CUMMETPUYHOM OTHOCHUTEIBHO INPSIMOM, 4YTO TakKoe OCh
CUMMETPUH, IPUBOJUTH MPUMEPHI PUTyp, 00IaJar0IINUX OCEBOM
CUMMETpHEN.
Pacno3snaBath  Qurypbl, CHUMMETPUYHBIE OTHOCHUTEIIBHO
IPSAMOM.
3HAKOMMTBCS € HCTOPHE Pa3BUTHITEOMETPUN
61 31 1. Pemenue 3anau O06001eHne U cucTeMaTU3alus MOJIyY€HHbIX 3HaHUH,
0TpabOTKa HABBIKOBIPUMEHEHUS TEOPETUUECKUX CBEACHUHN K
PELICHUIO 3314
62 31 n KounrpoabHnas padora Ne6. Temb! 1. 39 — 45
63 32 H. [ToBTOpeHue n 06001IeHIEe OCHOBHBIX TOHSATHIHA Pematp 3aga4ym Ha NOBTOpPEHHE, UIUTIOCTPUPYIOLIUE
MMETOJIOB Kypca 7 Kjlacca CBSI3M MEXY pa3JINYHbIMU 4aCTsAMHU Kypca
64 32 H. [ToBTOpeHue n 06001IEHHE OCHOBHBIX TOHATHIHA

MMETOJIOB Kypca 7 Kjacca




65 33 n. [ToBTOpEeHHE 1 000OITICHUE OCHOBHBIX MOHATHHA
MMETOJIOB Kypca 7 Kjacca

67 33 n. [ToBTOpEeHME M 000OITICHNE OCHOBHBIX MTOHATHHA
MMETOJIOB Kypca 7 Kjacca

68 [ToBTOpEeHME 1 000OITICHNE OCHOBHBIX MTOHATHHA

MMETOJIOB Kypca 7 Kjacca




TEMATHYECKOE IINTAHUPOBAHHUE

8 kJacc (68 u)

HasBanue
paznena (Tembl) Kypca
(4ncno yacon)

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIbI JCATCILHOCTH
00yJaromuxcs

YeThIpEXYroabHUKH
(12 9)

[Mapannenorpamm, ero
IIPU3HAKK U CBOMCTBA.
YacTtHbie clrydyau
napauiesiorpaMMoOB
(MpSAMOYTOJILHUK, POMO,
KBaJlpaT), UX HNPU3HAKU U
CBOIICTBA. Tpaneumus.
PaBnoOokast u
NPSIMOYTOJIbHAS
Tpareuuu.

Y nBoeHue MEJIUaHBbI.
LlenTpanbHas cumMMeTpust

H300pakaTh M HAXOAUTH Ha YepTekKax
YEeTBHIPEXYTOJILHUKU Pa3HbIX BHJAOB M WX
DJIEMEHTHI.

DopMyJIHPOBATH omnpeeIeHUs:
napasuiesiorpamMma, MpsiMOyrojibHHuKa, pomoa,
KBaJipaTa, Tpareiuu, paBHOOOKOW TparennH,
NpsIMOYTOJbHOM Tparneuuu. Jloka3piBaTh H
HCMO0JIb30BATH MPH PellleHUM 3a/1a4 TIPU3HAKU

U CBOWCTBA: Iapajuieiorpamma, MpsMO-
YrojibHHUKa, poMOa, KBajpaTra, Tpaleluu,
paBHOOOKOI  Tpameuuu, MOPsIMOYTOJIbLHOMN
Tpamnenuu.

IIpuMeHSATL MeTOA yABOECHUS MEJIUAHBI
TPEyroJIbHUKA.

Hcnoas3oBaTth 1HOPOBBIE pECYpChl IS
HWCCJIEJOBAHUSI CBOMCTB U3y4YaeMbIX (QUTYP.

3HaKoOMHUTBCS c ucropuen pa3BUTHUS

TEOMETPUHU.
Teopema ®aneca u Teopema daneca u | IIpoBOAMTH TOCTPOEHUSI C TIOMOIIBIO
Teopema 0 Teopema o Opo- | HUPKYJIEI MW JHUHEUKHM C MCIOJb30BaHUE
MIPONOPLUUOHAIBHBIX MOPLMOHATBHBIX TEOPEMBI ®darneca u TEOPEMBI o
OTpe3Kax, OTpE3KaX. OpPOMOPIUOHAIBHBIX  OTPE3Kax, CTPOUTH
Mo1I00HbBIE Cpennss JIMHUA | YETBEPTHIN MPONMOPLMOHAIIBHBIA OTPE3OK.
TPEYTrOJbHUKH TpeyroabHuka. Tpaneuus, | IlpoBoauTs [a0Ka3aTeJILCTBO TOrO, 4YTO
(15 ) e€ cpenHss JIMHUSL. MEJHaHbl TPEYroJbHUKA IIEPECEKAIOTCS B

ITponopunonansHbIE
OTpPE3KHU, IIOCTPOCHUE
4eTBEPTOTO
MIPONOPLHOHAIILHOI'O
OTpe3Ka.

CpolicTBa IIeHTpa Macc B
TPEYTOJIbHUKE.
ITonoGHbIE
TPEYTOJIbHUKH.
IIpU3HaKa
TPEYTOJIbHUKOB.
ITpakTuueckoe
NIpUMEHEHNE

Tpu
noaoous

OJHON TOYKE, U HAXOAMTh CBSA3b C LIEHTPOM
MAacC, HAaXOJUThb OTHOIICHHWE, B KOTOPOM
MEeHaHBbI JeISATCS TOUKON UX Mepe- CeUEHHUSI.
Haxoauth 10100HBIE TPEyrojbHUKM Ha
TOTOBBIX yepTexkax c yKa3aHHEM
COOTBETCTBYIOIIUX MPU3HAKOB MOI00USI.
PemiaTh 3ama4ym Ha noAg0O0HBIE TPEYTOJbHUKHU
C MOMOUIBIO CAMOCTOSITEJIBHOTO ITOCTPOCHUS

HepTeXKEn WU HaXO0XIEHUS MOIOOHBIX
TPEYTOJIbHUKOB.

IIpoBoauTh A0Ka3aTeJIbCTBA c
MCIIOJIb30BAHUEM MTPU3HAKOB MOJ00MUS.
Joxa3piBaTh  TpU  IIpU3HAKa  1OAO0OUS
TPEYTrOJIbHUKOB.

IIpuMeHATh TONY4YEHHBIE 3HAHUS IIpU

pELIEHNH T€OMETPUYECKUX U NPAKTUYECKUX
3aj1a4.
3HaKOMHUTBCS c
T€OMETPUU

ucropuen pa3BUTHS




IImomazne.
Haxoxnaenue
Iomanaei
TPEYTrOJIbHUKOB

U MHOTOYTOJBHBIX
dburyp. [Tnomanu
MOA00HBIX buryp
(14 )

TTousTue 00 o01men
TEOPHUU TIIOIAIIH.
DopMyIbl JUIS  TUIOIIATH
TPEyTroJIbHUKA,
napa’suiejorpamMmma.
OTHoUICHHE  IJIOIIAACH
TPEYTOJIBHUKOB C OOIIHM
OCHOBaHHMEM MM OOIIeH
BBICOTOM.

Bprancnenue 1oiomiaaeu
CIIOKHBIX (UTYp uUepe3
pa3OueHne Ha 4YacTu Hu

JIOCTPOCHHUE.

[Tnomagu  puryp Ha
KJeTyaToil Oymare.
I[Tnomanu MOJTIOOHBIX
duryp. Breruuncnenue
mwiomane. 3amadm C
MPAKTUICCKUM

COACPIKAHUCM. Pemmenue

OBJaageBathb NepBUYHBIMH
npeacTaBjJeHusIMH 00  o0mieit  Teopuu
wiomaau (Mepsl), GopMyJUPOBATH CBOMCTBA
IJIOIA/IN, BBISICHATH UX HATJISLAHBIA CMBICIL.
BriBoauTh hopMyIbI TLJTOIIA N
napajuiesiorpaMmma, TPeyrojibHUKA, Tparelnu
u3 QGopmyibl IUIOLIAAW MPSIMOYTOJIbHUKA
(kBangpara).

BoiBoauTh (QopMynbl IUIOHIAAM  BBITYKIIOTO
4eThIpEX- YTOJIBHUKA 4Yepe3 AuaroHajiud |
yroa wmexnay Humu. Haxoaurs 1uiomanu
¢buryp, wW300paXEHHBIX Ha  KJIETYATOM
Oymare, MCHOJIB30BaTh pa30OUeHNEe HAa YacTU
U JOCTPOCHHE.

Pa3oupartn NpUuMepbI HCIIOJIb30BAHUSA
BCIIOMOTATEIBbHON IUIOMIAAU JUISL PELICHUS
reoMeTpUYECKUX 3a4a4.

HaxoauTs 1uromaay mogoOHbeIx Guryp.
Boeruucasts TJTOIIA T Pa3IYHBIX
MHOTOYTOJIbHBIX (UTYD.

3az1a4 C noMomipio | Pemars 3aga4u Ha TUIOMIAAbL C TIPAKTHYSCKUM
MeToaa coJiep>KaHUuEM
BCIIOMOT'aTEJIbHOM
IJIOIAN
Teopema Iludaropaun Teopema Iludaropa, eé | Jdoxka3piBaTh TEOpeEMY ITudaropa,
Hayajia JI0Ka3aTeJIbCTBO u | Ucnoab3oBath ec B MPaKTUYECKHUX|
TPUTOHOMETPUU IIPUMEHEHHUE. OOpartHasi | BBIYMCIICHUSIX.
(10 u) teopema Iludaropa. ®opMyIMpPOBATH OTIpeICIICHUS
Onpenenenue TPUTOHOMETPUYECKUX  (YHKIHH  OCTPOro
TPUTOHOMETPUUECKUX yrijia, NpoBepsTh UX KOPPEKTHOCTb.
(GyHKIIHI oCTporo yria, BbiBOAUTH TPUTOHOMETPUUYECKUE
TPUTOHOMETPUUYECKUE COOTHOIIICHHUS B MPSIMOYTOJILHOM
COOTHOIIICHHUS B TPEYTOJIbHUKE.
MPSIMOYTOJIbHOM HUccaenoBarnb COOTHOIIICHUS MEXTY
TpeyrojibHuke. OCHOBHOE CTOPOHAMM B NPAMOYTOJIBHBIX

TPUTOHOMETPUUECKOE
TOoKIecTBO. COOTHOIIIEHUS
MEXJy CTOPOHaMH B
HpSIMoyFOJ'II)HBIX

TpeyToJIbHUKaX CYTrjlaMH B
45 u 45; 30 u 60.

TpeyroJibHUKax ¢ yriiamMu B 45° n45°; 30° u
60°.

Hcnoab3oBaTh (GOpMyJbI  TPUBEICHUS U
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO
Ul HAXOXAEHUS  COOTHOIIEHUH  MEXIY
TPUTOHOMETPUUECKUMU (byHKUMSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJTy4YEHHBbIE 3HAHUS U
YMEHUS NPU PELIEHUN PAaKTUUECKNUX 3aJad.
3HaKoOMHUTBCSH c HcTopuei pa3sBUTUA
TEOMETPHH.

VYTIabl B OKpY>KHOCTH.

Brmicannrbie

M OITMCAHHEBIE
YETHIPEXYTOJIbHUKH.
Kacarensnbie

K OKPY>KHOCTH.

Bnucannsie u
LEHTPAJIbHBIE YTJIbI,

YIOJI MEXy KacaTeJIbHON U
XOpOH.

Yriel MEXIy XOpAaMHu U
CEeKYIIMMMU.

DopMyJHPOBATHL OCHOBHBIE ONPEACIIEHUS,
CBSI3aHHBIE C yrjlaMH B Kpyre (BOHCaHHBIHN
YroJI, LEHTPAJIbHBIN yTromn).

HaxoauTh BOMCaHHBIE YIUIbI, OMUPAOIINECS
Ha OJHY AYyTy, BBIYMCJIATH YIJIbl C IOMOIIBIO
TEOPEMBI O BIUCAHHBIX yIJIaX, TEOPEMBI O




Kacanue okpyxkHocCTE#
(13 u)

Brnincannele 1 onvcaHHbIe
YEeThIPEXYTOJIbHUKHU, UX
NPU3HAKK U CBOMCTBA.
ITpumenenne 3TUX
CBOMCTB NPU PELICHUU
reOMETPUYECKHUX 3aj1a4.
B3aumnoe pacnonoxenue
JIBYX OKPY>KHOCTEH.
Kacanue okpy>XHOCTEH.

BIHCAHHOM YETBIPEXYTOJIBHUKE, TECOPEMBI O
LICHTPaJIbHOM yTJI€E.

HccaeaoBarb, B TOM YHCJIE€ C IIOMOIIBIO

M POBBIX PECYpPCOB, BIUCAHHBIC U
ONKCaHHBIE YETHIPEXYTOJIbHUKH, BHIBOAUTH
WX CBOMCTBA U IIPU3HAKU.

Hcnoab3oBaThb 3TH CBOMCTBA U NIPU3HAKU
MpU PEUICHUH 3a]1a4

IToBTOpEHwue, IToBTOpEHNE OCHOBHBIX Pemiarnp 3aa4M Ha IIOBTOPEHUE,
00o01ieHne HOHATHI U WUTIOCTPUPYIOIIHAE CBSA3U MEXKDY)|
3HaHUHI METOJIOB KypcoB 7 u 8 pa3IMYHBIMU YacTSIMHU Kypca

(4 9) KJIaCCOB,

000011eHe 3HAaHUHT
TEMATHYECKOE IINTAHUPOBAHHUE
9 kJacc (68 u)
HaszBanue

pasnena (Tembl) Kypca
(4nciio 4acoB)

OcHoOBHOE coJiepKaHue

OcHOBHBIE BUJIBI ICITCITLHOCTH
00yJaronmxcs

Tpuronomerpus.
Teopembl KOCHHYCOB U
CHUHYCOB.

Pemenue
TPEYTrOJIbBHUKOB

(16 )

Omnpenenenue
TPUTOHOMETPUYECKUX
¢byskumit yrnmo or O mo
180 .

Kocunyc u cunyc npsimoro
u Tynoro yria. Teopema
KOCHHYCOB.
(Ob6006mEnHas) TeopeMa
CHHYCOB (C paJnycom
OMHUCAHHON OKPYXHOCTH).
Haxoxnenue njauH CTOpOH
1 BEJINYUH

YIJIOB TPEYTrOJbHUKOB.
dopmyiia niIomaIu
TpeyrojibHuKa

yepes JB€ CTOPOHBI U YTOJ]
MEXIy

Humu. Popmyia
IUIOIIA U
YETBHIPEXYTOJIbHUKA YEPE3
€ro JuaroHajn

U YyToJ MEXAy HUMH.
ITpakTnueckoe
NPUMEHEHNE JOKa3aHHBIX

TEOPEM.

DopMyIMPOBATH OIPeAeIeHUs
TPUTOHOMETPUUECKUX (PYHKUIMH TYHBIX U
NPSAMBIX YTJIOB.

BbIBOAUTBL TEOPEMY KOCHUHYCOB U TEOPEMY
CHHYCOB

(c paanycoM ONMUCaHHON OKPY>XHOCTH).
Pewmiathb TpeyroJbHUKH.

Pemarp npakruyeckue 3aaaqu, CBOISAIIUECS
K HAXOXJCHUIO PA3JINYHBIX DJIEMECHTOB
TPEYTOJIbHUKA




[TpeobpazoBanue [TonsiTHe O OcBauBaTh NOHsITHE MPEOOpPaA30OBAHUSI

nono0usi. Merpudeckue | npeodopa3zoBaHUU nogoous.

COOTHOIIECHUS nogoousi. HccnenoBaTh OTHOIIEHUE JIMHEHHBIX

B OKPYXXHOCTHU CoOTBETCTBEHHBIE AJIEMEHTOB

(10 u) 3JIEMEHTHI MOT00HBIX ¢dburyp nipu npeoOpazoBaHUU TIOI00MUS.
uryp. Haxoauthb
Teopema 0 mpousBeeHUN MpUMEPHI MOAO00USI B OKPY’KaIOLISH
OTPE3KOB XOpA, TEOpEMA O | JEHCTBUTEILHOCTH.

MPOM3BEICHUU OTPE3KOB BbIBOAUTH METpUUECKHE COOTHOIICHUS MEXKIY

CEKyIIHUX, Teopema o OTpE3KaMM XOp/[l, CEKYIIUX U KacaTeJIbHbIX C

KBaJipaTe KacaTeJIbHOM. HCMOJIb30BAHUEM BIIMCAHHBIX YTJIOB U

IIpumenenue B MOJJOOHBIX TPEYTOJIHLHUKOB.

pelleHnu reoMeTpruieckux | PelnaTb reoMeTpuyuecKye 3a/1a4d U 3aa4d U3

3a7ad4. peasibHOM KU3HU C UCHIOJIb30BAHUEM
MOJOOHBIX TPEYTOJIHLHUKOB.

BexTops! Omnpenenenue BeKTOpoB, | Mcmonb3oBaTh BEKTOpPbl Kak HalpaBlCHHbIE

(12 q) CIIO)KEHHE U Pa3HOCTh | OTPE3KH,  HCCAeA0BATH  I€OMETPUYECKUHN
BEKTOpPOB, YMHOXEHHE | (mepemMenieHue) U (usndeckui  (cuia)
BEKTOpa Ha YHUCIIO. CMBICIIBI BEKTOPOB.
duznyeckuit U | 3HaThL omnpeaeJeHUsi CyYMMBI U Pa3HOCTHU
FeOMETPUYECKUU CMBICI | BEKTOPOB, YMHOXXEHHS BEKTOpa Ha 4YHCIIO,
BEKTOPOB. HCCJIeI0BaTh I'€OMETPUUECKUN U (PU3UUECKUIT
PaznoxxeHue BeKTOpa MO | CMBICIBI STUX ONEPAIUA.

JIBYM He- KoJUuIMHeapHbM | Pemiars  reomerpuueckue  3aJadd = C
BekTopaMm. KoopauHaThl | MCHOIB30BaHUEM BEKTOPOB.

BEKTOpa. PackaagbiBath BEKTOP o JIBYM
CkansipHoe HEKOJUIMHEAPHBIM BEKTOPAM.

NpousBeieHue BeKTOpoB, | Mcmosib3oBaTh CKaJIsApHOE IIPOU3BEIECHUE
€ro  TIpUMEHEHHEe Uil | BEKTOPOB, BBIBOJAUTb €ro  OCHOBHBIC
HaXOXJEHUsi JJIUH U | CBOMCTBAa.

YTJIOB. BeruncasTte CcyMMy, pa3HOCTb U CKaJISIPHOE
Pemenue 3a1a4 C | Ipou3BEJEHHE BEKTOPOB B KOOpAMHATAX.
IIOMOIIBIO BEKTOPOB. IIpuMeHsTh CKaJISIpHOE IPOU3BEACHUE A
[Ipumenenne  BEKTOPOB | HaXOXJEHUS JJIUH U YTJIOB.

JUIsL  peleHus  3aaad

KHHEMaTUKHU U MEXaHUKH.

JlexapToBBI JlekapToBel koopauHatel | OcBauBaTh NOHATHE IIPSIMOYTOJIbHOU

KOOpJUHATHI Ha TOYEK Ha MJIOCKOCTH. CHUCTEMBI KOOpJWHAT, JIEKapTOBBIX

IJIOCKOCTH YpaBHeHHe NpsAMOM. | KOOpAMHAT TOYKHU.

(CR)) Vrioosoir  koddduumeHT, | BoiBoauThH ypaBHEHUE MPSIMOM 51
TAaHIMeHC YyIJla HaKJIOHA, | OKPY)KHOCTH. BbIaeJATh TMOJHBIA KBajpaT
rnapauiejibHbIe U | IS HAXOXKAEHUs ILEeHTpa U  pajauyca
NEPIEHAUKYJISIPHBIE OKPYKHOCTH 110 €€ ypaBHEHHUIO.

MpsiMBbIE. Pemiare 3agaum Ha HaXO0XJIEHUE TOYEK
VYpaBHEHHE OKpPYKHOCTH. | NEPECEUYEHHUs] MNPSIMBIX MU OKPYKHOCTEM C
Haxoxaenne KOOpAMHAT | HNOMOIIBIO METO/1a KOOPJAUHAT.

TOYEK nepeceueHus | Mcnoab3oBarh CBONCTBa YIJI0BOTO

OKPY>KHOCTH U MPSMOMU.
Mertoa koopauHAT OpU
PEIIEHUU TEOMETPUUECKUX
3a1ad4.

Ncnons3zoBanue mMerona

ko3 puLmeHTa npsIMON MpHU pelIeHud 3aj1a4,
JUISL ONIPENIETICHUS PACTIONOKEHUS TPSIMOM.

[IpumeHATH, KOOpPAMHATHI TIPU  PELICHUU
reoOMETPUYECKUX U MPAKTUUECKNUX 3a1ad, IJIs
MMOCTPOEHUsSI MaTEeMaTHYEeCKUX  MoJienen




KOOpJIMHAT B
MPaKTHYECKUX 3aJadax

peaNbHBIX 337124 («METOJ KOOPIHHATY).
INoab3oBarbes A IIOCTPOEHUA 54
HcCle10BaHNM U(GPOBBIMU pecypcaMH.
3HakoMHTBCS c HcTopuen pa3BuTHUA
TE€OMETPHH.

IIpaBunbHBIE
MHOT'OYT'OJIbHUKH.
JlnuHa oKpyKHOCTH

U IJIOIIaJb Kpyra.
Beruncnenue miomanen

(8 1)

IIpaBuibHbIE
MHOTOYTOJIbHUKH,
BBIYHCIICHHE UX
3JIeMeHTOB. Ymcnio

T Y IJIMHA OKPY>KHOCTH.

JltnHa 1yru OKpy>KHOCTH.

Pannannas mepa
yria.

IInmomane kpyra u ero
JI€MEHTOB

(cekTopa 1 CerMeHTa).
Brraucienune momaaen
¢buryp, BKIIOYAIOIINX
3JIEMEHTHI Kpyra.

DopMyJHPOBATH OIPEJEICHUE NPaBUJIbHBIX
MHOTOYT'OJIbHUKOB, HAXOJAUTh HUX 3JIEMEHTBHI.
IToab30BaTHCA NOHATHUEM JJIMHBI
OKPY’KHOCTH, BBEIEHHBIM C IIOMOIIBIO
MPaBUJIbHBIX MHOTOYI'OJIbHUKOB, OIIPeeJIsATh
YUCJIIO TT, JUIMHY AYTU U PaJUaHHYIO MEpPY
yria.

IIpoBoauTHL MEpexoa OT pagiuaHHON MEPHI
yrjia KrpagycHOW U HAa00OpOT.

OnpeaensaTh IIOMAAb Kpyra.

BeiBoauTh popMyJibl (B IpagycHON U
paauaHHON Mepe) JUIs JUIMH yT, IUlomaaeit
CEKTOPOB U CETMEHTOB.

BeruucasaTes miomaau Guryp, BKIHOYAOIMINX
3JIEMEHTBI OKPY>KHOCTH (Kpyra).

HaxoauTs 1utomany B 3ajadax peajaibHOU
JKU3HU.

Z[BI/I)KGHI/IH IIJIOCKOCTHU

(6 )

ITonsaTue o0 ABMIKEHUH
IJIOCKOCTH.
[MapannenbHbBIN IEpeHOC,
MOBOPOT UCUMMETPHUSI.
OcH U1 LeHTPBI
CUMMETPHUH.
IIpocreiimue
MIPUMEHEHUS B PEIICHUU
3aj1ad.

Pa3oupars npumepsl, WIIIOCTPUPYIOLIHE
IIOHATHUS JBWJKEHHsS, LEHTPOB M  OCeH
CUMMETpPHHU.

DopMyIMPOBATH OIIPEACICHUS
IapaJlyIeJIbHOTO IIEPEHOCA, IIOBOPOTA U OCEBOM
CUMMETpHUHM. BBIBOAMTBL  UX  CBOMCTBA,
HaXOJUTh HETOABUKHBIE TOYKU.

HaxoauTh LEHTPBI W OCH CUMMETpHUH

npocteimux Gpuryp.

IIpuMeHsaTh TMApAJUICIIBHBIM NEPEHOC |
CUMMETPHUIO IIPU PELICHUN T'€OMETPUUECKUX
3a51a4 (pa3bupaTh OpUMEPHI).

Hcnoab3oBarh Ui NOCTPOEHHUA M
HCCJIEIOBaHUM IUPPOBBIE PECYPCHI.
IToBTOpEHNME, IToBTOopenne ocHOBHBIX | OmnepupoBarhb MOHATHUIMU: ¢durypa,
00o011eHue, MOHSITUH W METOJAOB | TOYKa, TIIpsiMasi, YroJ, MHOTOYTOJbHHUK,
CHUCTEMAaTU3ALHs KypcoB /—9 KiaccoB, | paBHOOEIpEHHBIN 51 PaBHOCTOPOHHHUI
3HaHUHN 0000111eH1E U | TPEYrOJIbHUKH, NPSIMOYTOJIBHBIN
(7 4) cCHUCTeMaTH3allus 3HaHWUM. | TPEeyrojbHUK, MeJIHaHa, OHCCEeKTpUca MU
IIpocreiimmue BBICOTA TPEYTOJbHUKA, IIapajIeIOrpaMM,
reomeTpuyeckue Gurypsl | poMO, IpSIMOYTOJBbHUK, KBaJpaT, Tparemnus;
u ux CBOMCTBA. | OKPYXHOCTb, KacaTejbHasl; pPaBEHCTBO U
N3mepenue nojobue ¢duryp, TPEyTrOJIbHUKOB;
T€OMETPUYECKHUX MapaJuieyIbHOCTh U TEPHEHAUKYJISIPHOCTH
BEJIMYMH. MPSIMBIX, YTOJI MEXAY MPSIMBIMU, CUMMETPHSI
TpeyroabHUKH. OTHOCHUTEIBbHO TOYKHM U TNPSIMOil; JJIMHA,
[TapannensHbie U | pacCcTOsiHME, BeJIWYMHA yIya, IUIOIIA/lb,
MEePIEHAUKYJISIPHBIE MIEPUMETP.
HpsIMBIE. Hcnoab3oBath (QopMyabl: IepuMeTpa U
OKpy»HOCTb W KpyrI. | IUIOLIAJH MHOTOYTOJIbHUKOB, JUTUHBI




I'eomerprnueckune OKPY>KHOCTM M TIUIOLIAAM Kpyra, oOnéma
MOCTPOCHUs. YTJIbI B | OPSIMOYrOJIbHOTO MapajuiesienuIieia.
OKpyXHOCTHU. Brincanuesie | OnepupoBaTh HNOHATHSMH: IPSIMOYTrOJIbHAs
u OMHCAHHBIE | CUCTEMa KOOPJAHUHAT, BEKTOP; MCMOJIb30BATh
OKpPYXHOCTH STHU TNOHATHUS I NPEACTABICHUS NAaHHBIX U
MHOTOYTOJIbHUKOB. pelieHust 3aJlay, B TOM 4YHCJIE U3 APYTrUx
[Ipsimast u OKpY>KHOCTb. y4eOHbIX TIpeameToB. Pemiarb 3agaum Ha
YeThIpEXYrONbHUKH. HOBTOPEHUE OCHOBHBIX HOHSITHUH,
BnucanHble MONMCAaHHBIE | WJUIFOCTPALIMIO CBA3EU MEXAY Pa3IM4YHbIMHU
YEeThIPEXYTOJIHLHUKH. yacTsaMH Kypca. BbiOupats MerToa Ui
Teopema Iludaropa u | perreHus 3agadu.

Hayaja TpuroHoMmerpuu. | Pemars 3aga4u u3 NOBCEIHEBHOM >KU3HU.
Pemienue o0mmmx

TPEYTOJILHUKOB.

ITpaBuibHBIE

MHOTOYTOJbHUKU.

IIpeoOpazoBanus

IJIOCKOCTH. J[BHKEHUS.

ITonobue. Cummerpus.

IInomans. Beruncienue

rutomane. [lnomanu

MOJIOOHBIX PUTyp.

JlekapToBBI KOOPAUHATHI

Ha TUIOCKOCTH.

BexTops!l Ha III0CKOCTH

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

HEJIN U3YUYEHUSA KYPCA

B coBpemeHHOM LM(POBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKM 3pPEHUs MPAKTUYECKUX MPUIOKEHUH, TaKk U MX POl B 00Opa3oBaHUM,
HEOO0XOMMOM KaX/JI0My uesioBeKy. Bospacraer umcno mpodeccuid, npu OBIaJCHUH KOTOPHIMH
TpeOyeTcst xopolas 6a30Basi MOATOTOBKA B 00JIACTU BEPOSATHOCTH U CTaTUCTUKH, TaKasi IOJrOTOBKA
BayKHA JIJISl POJIOJKEHUSI 00pa30BaHUs U JUIsl YCIEIIHOM MpodeccuoHaNIbHON Kapbephl.

Kaxxaplii yenoBek MOCTOSSHHO MPUHUMAET PEIIEHUSI Ha OCHOBE UMEIOIIUXCS Y HETO JIaHHBIX.
A n5g 000CHOBaHHOTO HPHUHSTHS PELICHUs B YCIOBUSAX HEAOCTaTKa WM M30bITKa MHQOpMAaIUu
HEO0O0XO0JMMO B TOM YHCIIE XOpOUIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTaTUCTHUYECKOE
MBIIICHHE.

MMeHHO mMOATOMY OCTpPO BCTaja HEOOXOAMMOCTb C(HOPMHUPOBATh y OOYHYAIOIIMXCS
(GYHKIIMOHATIBHYIO TPaMOTHOCTD, BKJIIOYAIOIIYIO B ce0sl B Ka4yeCTBE HEOTHEMIIEMON COCTABIISIOIIEH
YMEHHE BOCHPUHHUMATh M KPUTHYECKH aHAJIM3UPOBATh HMHQPOPMAIUIO, MPEACTABIECHHYIO B
pa3nuuHbIX (opmax, MOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEallbHbIX IPOLECCOB U
3aBHCHUMOCTEH, MPOM3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE Pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOopa, aHAJIM3a M MPEJCTaBICHUs JaHHBIX U3 Pa3JIMYHBIX Cep KU3HMU OOIIecTBa U




rocygapcTBa TmpuoOmaer oOydammmxcs K OOIIECTBEHHBIM HHTepecaM. V3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpPraHU3allMM Mepedopa U MojcyéTa 4ncia BapuaHTOB, B TOM
qucye, B MPUKIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TeOpHUHU Ipa)oB CO3MAET MaTEMaTUIECKHUMA
byngamenT ans GOpMUPOBAHUS KOMIETEHIIUHI B 00J1aCTH MHYOPMATHKH U IU(POBBIX TEXHOJIOTHHA.
[ToMuMO 53TOTO, TpPU H3YYEHUH CTATUCTHKH U BEPOATHOCTH OOOTaIalOTCs MPEACTaBICHUS
YUaIIUXCsl O COBPEMEHHOM KapTUHE MHUpa M METOJIaX €ro ucciefoBaHus, GopMupyercs MoHUMaHue
POJM CTATUCTUKM KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW MH(OPMAIMM M 3aKJIa/bIBAIOTCS OCHOBBI
BEPOSITHOCTHOI'O MbIIIIJICHHUS.

B coorBercTBMM ¢ [aHHBIMH LEISIMM B CTPYKType IporpamMmbl y4eOHOro Kypca
«BeposATHOCTP W CTAaTUCTHKA» OCHOBHOM IIIKOJBI BBIJCICHBI CIEAYIONINE COAEPIKATEeNbHO-
MeTtoanuyeckue JuHuM: «llpeacraBieHne MaHHBIX M ONMMCATENbHAsl CTATUCTHKAY; «BeposTHOCTBY;
«OneMeHThl KOMOMHATOPHUKIY; «BBeneHne B Teoputo rpaoBy.

Conepxanne ynuuun «lIpencraBneHne JaHHBIX W OMHMCATENbHAS CTAaTUCTHKA» CIYXKHT
OCHOBOHM Ui ()OPMHPOBAHUS HABBIKOB PAa0OOTHI ¢ MH(pOpMAaLUEil: OT YTEeHHs U HHTepHpeTanuu
uHpopMaluy, NpeICTaBIeHHON B Ta0IMIIaxX, Ha [MarpaMMax U rpadukax 1o c6opa, IpeacTaBiIeHus
U aHaJIM3a JaHHBIX C UCIOJb30BAaHUEM CTaTUCTHUUECKHUX XAPAKTEPUCTUK CPEIHUX M PACCEUBAHUS.
Pabotast ¢ naHHBIMH, 00yYaroOIMeCs] y4aTcsl CYMTHIBATh U UHTEPIPETUPOBATh JAHHBIE, BHIABUIaTb,
apryMEHTHPOBAaTh M KPUTHUKOBATh IPOCTEHINME THUIIOTE3bl, PasMBIIUIATH Haa (akropamw,
BBI3BIBAIONINMHA HM3MEHUYMBOCTh, M OLEHHBATH HMX BJIHMSHHE HA pacCMaTpUBAEMble BEIMYMHBI U
TIPOIIECCHI.

NHTynTHBHOE  mpeiacTaBiIeHHME O  CIy4alHOM  HM3MEHYMBOCTH,  HCCJIEAOBAHUE
3aKOHOMEPHOCTEH M TEHICHLUH CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOW sl M3y4eHHs] TEOpHUU
BEpOSATHOCTEH. Bosbllioe 3HadeHHe 37eCh MMEIT MPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[loHATHE BEpOATHOCTU BBOJIMTCS Kak Mepa MpaBAonofodus ciaydaiHoro coObitus. IIpu
U3ydyeHUM Kypca oOyyaromuecss 3HAaKOMATCA C IMPOCTEHIIMMH METOJaMH  BBIYHUCICHUS
BEPOSITHOCTEH B CIYYalHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXXHBIMH 3JIE€MEHTAPHBIMH HMCXOIAMH,
BEPOSITHOCTHBIMH 3aKOHAMHU, TO3BOJISIONIMMH CTaBUTh W pemiath 0ojiee CIOoXKHBIe 3a1aun. B kype
BXOJIST Ha4YaJIbHBIE MPEJICTABICHHS O CIYYalHBIX BEIMYMHAX U MX YHCIOBBIX XapaKTEPUCTHKAX.

Taxke B pamMKax »dTOrO0 Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOUIMXCS C
MHOXECTBAMH U OCHOBHBIMH OIEpaLMsMHU HaJl MHOXKECTBAMHU, PACCMATPUBAIOTCS MPUMEPHI
NPUMEHEHMS JUIsl PELIeHUs 3a/1a4, a TaKKe UCIOJIb30BAHUSA B JIPYTMX MaTeMaTHYECKUX Kypcax U
y4eOHBIX IpeaAMeTaXx.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xnaccax wusywaercsi Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOZST
paszgensl: «lIpenctaBieHne NaHHBIX W ONHUCATENbHAs CTATHCTUKA»; «BeposTHOCTBY; «DIEMEHTHI
KOMOMHATOpUKHY; «BBeneHne B Teopuio rpagoBy.

Ha u3yuenue nanHoro kypca oTBoAUT | y4eOHBIH yac B HEJEINIO B TEUEHHE KaX0r0 roja

oOyuenus, Bcero 102 yueOHbIX yaca.
COAEPXAHUE YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHMUS)

7 KJacc
[IpencraBieHue JaHHBIX B BHJIE TAONIUIL, AUarpamMm, rpauKkoB. 3amoiHeHue TabIull, YTeHHE U



MMOCTPOCHUE auarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYroBbiX). UTeHHe rpaduikoB pealbHBIX
nporecco. M3Bieuenne nHGOpMAIIUU U3 JUarpaMM M TaOJHII, UCIIOJIb30BAHUE U WHTEPIPETAIHS
JTAHHBIX.

OmnwucarenpHasi CTaTHCTUKA: CpelHEe apu(PMeTHdYecKoe, MenuaHa, pa3Mmax, HauOoibliee H
HaMMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBBIX JaHHbIX. [IpuMeps! cirydaifHONH N3MEHUYUBOCTH.

CryqaifHpI SKCIIEPUMEHT (ONBIT) M ciy4yaiiHoe coObiTHe. BepostHocTs m vactora. Pomb
MaJIOBEPOATHBIX U TMPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpuponae M B oOuiectBe. MoHera u
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenenb BepmMHbL. Yucio pédep u cymMMapHasl CTENEHb BEpIIHH.
[TpencraBnenue o cBsa3Hoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox rpada (3inepoB myTs).
Pemenwue 3ama4 ¢ momorrsio rpados.

8 KJacc

MHOXECTBO, JJIEMEHT MHOXECTBA, MOAMHOXKeCTBO. Onepanuu HaJl MHOXKECTBaMU:
oObeuHEeHNE, TepeceueHne. CBOWCTBA omepanuil HaJ MHOXKECTBAMHU: IEPEMECTUTEIBHOE,
coueTaTeIbHOE, paclpeeIuTeIbHOe, BKItoUeHus. Vcnonb3oBanue rpadudeckoro npeacTaBieHus
MHOXECTB JJIS ONTMCAHUSI pEabHBIX MPOIIECCOB U SBJICHHM, PU PEIICHUH 3a/1a4.

N3mepenne paccewBaHUs JaHHBIX. JlUCHEpcHss WM CTAHIAPTHOE OTKJIOHEHHWE YHCIOBBIX
HabopoB. JlnarpamMmma pacceMBaHUs.

DOnemMeHTapHbIe COOBITHS cy4aiiHoro onbita. CinydaiiHblie cOOBITHS. BeposTHOCTH COOBITHIA.
OnbITl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU CcOObITUSIMU. CiyuyaiiHblii BeIOOp. CBS3b MEXay
MaJIOBEPOSTHBIMH H IMPAKTUICCKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIC, OOIIESCTBE M HAYKE.

HepeBo. CBoiiCTBa J€pEBbEB: €AUHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI,
CBSA3b MEXJY YMCJIOM BEPIIMH U uncioMm pebep. [IpaBuino ymHoxxenus. Perenue 3agad ¢ moMoIis1o
rpados.

[TporuBononoxubie coObITUA. [[uarpamma Diinepa. OO0beMHEHNUE U ITepeceUeHUE COOBITHH.
HecoBmecTHbie coObiTHs. DOpMyTa CIOKEHUS BEPOSTHOCTEH. YCIOBHAas BEpOSITHOCTH. [IpaBuio
ymHOXeHHs. He3aBucumble coObITHA. Perienne 3a1ay Ha HaXxOXKICHHE BEPOSITHOCTEHN C MOMOIIBIO
JiepeBa CIIy4ailHOro KCIepuMeHTa, Auarpamm Diliepa.

9 kJacc

[TpencraBnenue JaHHBIX B Buje Tabmuil, auarpammM, — rpaduKoB,
MHTEepHpeTanys JaHHbIX. UTeHHe M MOCTpOoeHue TaliMll, JuarpaMm, Ipa@HUKoB MO peasbHbIM
JTAaHHBIM.

[TepecranoBku u (Qakropuan. CoueraHus M umciao couyeraHuid. TpeyrompHuk Ilackans.
Pemienue 3a1a4 ¢ MCmosib30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckass BepossTHOCTh. CiydalHbI BBIOOpP TOUKM M3 (QUIYpbl Ha IUIOCKOCTH, M3
OTpe3Ka U U3 YT OKPY>KHOCTH.

Ucneitanue. Yenex u Heypaua. Cepust ucnblTaHUil 10 nepBoro ycrnexa. Cepus HCHBITaHUN
bepuymnnu. BepositHoCcTH cOOBITHI B cepuM UcTbITaHUN bepHymu.

CnyualiHas BenuMYMHA U pachpeselieHne BeposiTHocTed. [Ipumepbl MaTeMaTHUeCKOIo
OKUJaHUSI KaK TEOPETHYECKOTO CPEJAHEro 3HAYeHUs BEIWYMHBL. MareMaTudeckoe OXKHUJaHUE U
JUCTIEPCUS CIIy4aliHOM BEIMYMHBI «YHMCIIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHymm».

[TonsiTue o 3akoHe OonplIMX yncen. M3MepeHne BeposTHOCTEN ¢ MOMOUIbIO YacToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIC U OOIIIECTBE.



IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUS IPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA

IIpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh M cTaTucTuKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCA CIAEAYIOIIMMU YMEHUSAMMU.

7 KJacc

— UYwuraTth MHPOpPMALIUIO, IPEACTABICHHYIO B TaOJIHIIAX, HA TUArpaMMax; IpeICTaBIATh JaHHbBIC B
BHJIC TAOJUIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) U KPYTrOBBIE) IO MAacCHBaM
3HA4YCHU.

— OnuceiBaTh ¥ UHTEPIPETHPOBATH PealbHBIC YHCIOBBIC JaHHBIC, MPEJICTABICHHBIC B Ta0JINIAX,
Ha MarpaMmax, rpapukax.

— MHWcnonws3oBaTh UIsi  OMHCAHUS JAHHBIX  CTAaTUCTUYECKHE XApPAaKTEPUCTHKHU:  CpEIHEe
apupMeTHIECKOe, MeIMaHa, HanOOJIbIlIee M HAMMEHBIIICE 3HAYCHUS, pa3Max.

— Hwmerh mpeacTaBieHue O CIyJaHOW W3MEHYMBOCTH HA TIpUMEpax IeH, GU3NYSCKUX BEITUYHH,
AHTPOITIOMETPHUYECKHX JIAHHBIX; HIMETh MPEJICTABICHUE O CTATHCTUYECKOMN YCTOMYNBOCTH.

8 KJjacc

— H3Bnekars U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TIPEICTABICHHYIO B BHJIE TaOIUI], IUarpamm,
rpaduKoB; MPEACTABIATh JaHHBIC B BUC TaOIHI, TUarpamMm, rpad)uKoB.

— OnuceiBaTh JAHHBIE C MOMOIIBIO CTATUCTUYECKUX TMOKAa3aTeliel: CPpeAHUX 3HAYCHHH U Mep
paccenBaHMS (pa3Max, JTUCIIEPCHS U CTAaHAApTHOE OTKIIOHCHHUE).

— Haxoautph 4acTOTHI YHMCIOBBIX 3HAUYEHUM W YAaCTOTHI COOBITHI, B TOM YHUCIJIE IO pe3yjbTaTaM
W3MEPECHHUH 1 HaOI0ICHU .

— Haxoauth BEpOSTHOCTH CIY4aHBIX COOBITHI B OMNBITaX, 3Has BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

— Hcnonw3oBaTh rpaduueckue MOAETHU: JEPEBO CIYyYaHOTO SKCIIEpUMEHTA, TharpaMMbl Jiliepa,
YUCTIOBAas MpsiMas.

— OrnepupoBaTh MNOHATHSMHU: MHOXECTBO, IOJMHOKECTBO; BBINOJHATh ONEpaluu  Haj
MHOXECTBaMU: OOBEIMHEHHE, TIEPECEUCHUE; MEPEUUCIIITh AJIEMEHTH MHOXECTB; MPUMEHSTH
CBOMCTBA MHOJKECTB.

— Hcnonw3oBaTh rpaduyeckoe MpeacTaBIeHNEe MHOXKECTB M CBS3€H MEXAY HUMH JUIS OMUCAHUS
MIPOLIECCOB U SIBJICHHI, B TOM YHWCJIE TP PELICHUU 3334 U3 IPYIHX Y4EOHBIX MPEIMETOB U
KYypCOB.

9 kJacce

— U3Bnekars " npeoOpa3oBeIBaTh  HH(pOpMAIHIO, MPEICTaBICHHYI0 B
pa3IMYHBIX UCTOYHHMKAX B BUAE TAOJUI], TUarpaMM, TpaduKoB; MPEICTABISATh JaHHBIC B BHIC
Tabnull, AMarpaMm, rpauKoB.

— Pemarp 3agaun OpraHU30BaHHBIM IIepeOOpPOM BapHUAHTOB, a TaKXKe C HCIOJIb30BAHUEM
KOMOWHATOPHBIX TPAaBUII U METOJIOB.



— Hcnons3oBaTh onucareIbHEIC XAPAKTCPUCTHUKU JII MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YHUCJIC

CpeIHUE 3HAUCHHUS U MEPbI pacCEHBaHMUSI.

- HaXOI[I/ITB YacTOTHl 3HAUCHHH M YaCTOTHI COGBITI/ISI, B TOM YHCJIC IOJB3YyACh PE3yJibTaTaMU

MPOBEACHHBIX U3MEPECHHUI U HAOJIIOICHUH.

- HaXOI[I/ITB BCPOATHOCTHU CHy‘IaﬁHBIX COOBITHH B HN3YUCHHBIX OIIbITAX, B TOM YHCJIC B OIIbITax C

PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU C06BITI/ISIMI/I, B CCpUAX HCIBITAaHUH A0 IEpBOro ycricxa, B

cepusxX UcnblTaHul bepHyiu.

— Hwmerp npencraBieHue 0 CIy4allHOW BEJIMYMHE U O PACIIPEACICHUN BEPOATHOCTEM.

— Hmets IpEaACTaBJICHUE O 3aKOHEC OOIBIINX 4YHCEd KaK O IIpOABJICHUN 3aKOHOMCPHOCTH B
CJ'Iy‘IEIfIHOfI HN3MCHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B npupoac u O6I_H€CTBC.

TEMATHYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA
7 kaacc (34 49)

HasBanue
paszzena (TeMbl) Kypca OcHoBHOE cojiepKaHue OcHoBHbIE BUIBI A€ATEIBHOCTU
(4ncio yacon) 00yJaronmxcst
[Ipencrabnenue [IpencraBnenue qaHHBIX OcBauBaTthb CIocoo0bI MpeICTaBICHUS
TAHHBIX B TaOIUIIAX. CTaTUCTUYCCKUX  JAHHBIX ©W  YHUCJIOBBIX
(7 v) IIpakTuueckue MacCCHUBOB C TIOMOII[bIO TaOIHUI] U AUArpaMM C
BBIYHUCIICHHUS 110 WCITOJIb30BAHUEM aKTyaJIbHBIX M BaXXKHBIX
TaOJMYHBIM TAHHBIM. JIAHHBIX (nemorpaduueckue JIaHHBIE,
H3Bneuenue u IIPOU3BOJICTBO MIPOMBIIIIIICHHOHN u
WHTEPIpETALHs CEeTbCKOXO03SIMCTBEHHOU MPOAYKIINH,
TaOJIUYHBIX JTAHHBIX. OOIIIECTBEHHBIC U IPUPOJIHBIC SIBJICHUSI).
IIpakTuueckas pabora N3yuaTth MeToaAbl pabOThl ¢ TaOMIUYHBIMU U
«TabmaTIbI». rpadMIeCKUMHU MPEACTABICHUSIMHU JITAHHBIX C
I'paduueckoe MMOMOIII0 TH(PPOBBIX PECYPCOB B XOHe
MPEJICTABJICHUE TAHHBIX B | MPAKTHYECKHUX padoT
BHU/JI€ KPYTOBBIX,
CTOJIOMKOBBIX
(cTonOuaThIX) TUATPaAMM.
YreHue u moCTpoeHUE
nuarpamm. [Tpumepsl
nemorpaduueckux
nuarpamm. [IpakTuueckas
pabota «JlmarpamMmmb»
OnwucarenpHas UucnoBbie HAOOPHIL. OcBauBaThb MNOHATHS. YHUCIOBOW HabOD,
CTaTUCTHKA Cpennee Mepa IIEHTpaJlbHOW TeHAeHIUu (Mepa
(8 v) apudmeTnueckoe. LIEHTpa), B TOM qUCcIie cpenHee

Menuana YUCIOBOTO

apudmMeTnyeckoe, MeJIMaHa.




Habopa. YCTOWYMBOCTh
Mmenuassl. [Ipaktnyeckas
pabora «Cpennue
3HAYCHUS.

HauGonbiiee u
HaWMEHBIIIee 3HAYCHUS
YHUCJIOBOrO Habopa.

OnuceiBaTh CTAaTUCTUYECKUE JIAaHHBIE C
IIOMOIIBIO CPEAHETr0 apu(pMETHYECKOTOo U
Meauansbl. Pemarts 3agadm.

H3y4yaTh cBOMCTBA CPEIHUX, B TOM YUCJIIE C
IIOMOIIBIO LHM(MPOBBIX PECYPCOB, B XOJ€
MpaKTUUECKUX paboT.

OcBauBatb MNOHATHA: HauOoJIbIIEE U
Pazmax. HauMCHBIIEEC 3HAYCHUI YMCIIOBOI'O MAacCHUBAa,
pa3max.
Pemathb 3aaum Ha BRIOOp criocoOa ONMHCaHUS
JJAHHBIX B COOTBETCTBMM C HOPUPOJIOH
JITAaHHBIX U LEJISIMA UCCJIEIOBAHUSL.
Cnyyaiinas Cnyuaiinas OcBauBaTh NOHATHS: YaCTOTAa 3HAYECHUH B
U3MEHYMBOCTh U3MEHYUBOCTh MacCHB€ JIaHHBIX, TpPYNIUPOBKA JaHHBIX,
(6 9) (IpuMepsI). YactoTa | rucrorpamma.
3HaueHuii B  MaccuBe | CTPOMTh M aHAJU3MPOBATH THUCTOIPAMMEBI,
JIAHHBIX. I'pynnupoBka. | moadupaTh NOAXOMSAIINN LIAT TPYINIHUPOBKH.
I'mcrorpammel. OcBauBath TpaduyuecKkue mPeICTaBICHUS
ITpakTnueckas pabora | pa3HBIX BUJAOB CIy4yailHOH U3MEHUYUBOCTH, B
«CryyaitHast TOM YHCJIE C TIOMOIIBI0  HHU(POBBIX
U3MEHYHUBOCTH) pecCypcoB, B X0i€ MPAKTUUYECKOI pabOThI

BBenenne B Teopuro
rpadoB

I'pad, Bepmmna, pebpo.
[IpencraBienue 3aga4u C

OcBauBaths mnOHATHA: Tpad, BeplIHHA
rpada, pedbpo rpada, creneHb (BaJICHTHOCTH

(4 v) IIOMOIIBIO rpada. | BEpUIIUHBI), IENb U UK.
Crenenp (BajeHTHOCTh) | OcBamBaTh NOHATHS: IIyTh B Ipade, diIepoB
BepmnHbL. Yncno pé€bep u | mytb, o0xom rpacda, OpPHEHTUPOBAHHBIN
cyMMapHasi creneHsb | rpad.
BepminH. llens u nmki. | Pemars 3aga4m HA MMOMCK CyMMBbI CTEIICHEH
ITyTs B rpade. | Bep- mmH rpada, Ha MOUCK oOXxoxa rpada,
[IpencraBnenne O | Ha TOUCK TIyTed B OPHUEHTHUPOBAHHBIX
cBs3HOCTU Tpada. O6xon | rpadax.
rpada (diiepoB T1yTh). | OcBaMBaThL CHOCOOBI TIPE/ICTABICHUS 3a7a4
IIpencraBnenue 00 | U3 Kypca anreopsl, Te€OMETpPHUH, TEOPHUH
OPHUEHTHPOBAHHBIX BEpPOSATHOCTEH, JPYrUX  NOPEIMETOB  C
rpadax. IIOMOIIBIO rpagos (kapTbl,  CXEMHlI,
DIICKTPUYECKUE 1IeNH, (PyHKIIMOHAIbHBIC
COOTBETCTBHsI) Ha IIpUMeEpax.
BepositHOCTB u Cnyyaiiaeii  onbIT ©W | OcBaMBaTh NOHATHUSA: CIy4YaWHBI ONBIT U
yacToTa CiIy4yailHoro cllyJaifHoe cOOBITHE. | CIlydallHOe COOBITHE, MAJIOBEPOSITHOE U

COOBITHSA

(4 1)

BepostHOocTh M HacTOTa
COOBITHSI. Ponb
MaJIOBEPOSITHBIX u
MMPaKTHYISCKHU

JIOCTOBEPHBIX COOBITHM B
nmpupoae W B OOIIECTBE.

MoHeta ®  urpajabHas
KOCTb B TEOpPUU
BEPOSATHOCTEM.
ITpakTnueckas paboTta
«Yacrora BBINAJICHUS
opJia».

MPaKTUYECKH TOCTOBEPHOE COOBITHE.

HM3yyarps  3HAUYMMOCTH  MAJIOBEPOSITHBIX
COOBITHH B PUPOJIE U OOIIECTBE HA Ba)KHBIX
npuMepax (aBapuM, HecHacTHbIE CIIy4aw,

3aluTa IepCOHaIbHOMN uHdopmanuu,
rnepejayda JaHHBIX).

H3yuaTth poIb KJIaCCUYECKUX
BEPOSITHOCTHBIX Mopenen (MoHeTa,

UrpajibHasi KOCTb) B TEOPUU BEPOSITHOCTEN.
Ha6uaropaTs M u3yyaThb 4acTOTy COOBITHH B
MPOCTBHIX SDKCIIEPUMEHTAaX, B TOM YHCIE C
MOMOIIBI0 HU(PPOBBIX pPECypcoB, B XOJe
MIPaKTHYECKON paboTHI.




O6001eHre, KOHTPOJIb

IIpencraBienune HaHHBIX.

[HoBTOPSAITH U3yUYeHHOE U BbICTPAMBATH

CRY OnucarenbHast CUCTEMY 3HAHUU.
cratuctuka. Bepostnocts | Pemars  3agaum  Ha 1peAcTaBiIeHUE U
CITy9aliHOTO COOBITHS OMHMCAaHUE JAHHBIX C MOMOIIBIO HU3YUYEHHBIX
xapakTepuctuk. OO0cyxaarb  NpUMepPbI
CIy4YaHBIX COOBITHUH, MAaJOBEPOSITHBIX H
MPaKTUYECKH  JIOCTOBEPHBIX  CIy4YallHBIX
COOBITUI, UX POJIU B HOPUPOAE U KUZHU
YEJIOBEKA.
KanenaapHo — remaTuyeckoe nJIaHUPOBaHMe, 7 KJIacc
JlaTa
KoJu-Bo yacos
Ne ni/m (HeneJs) Tema ypoka
IUIAH ‘ dakr Bcero KP nmp
I'nasa 1. [IpeacraBienne JaHHBIX 4 1 15
Tabnuipl. YnopsgounBaHue JaHHBIX U
1. 1n. 1 0 0
MOUCK UH(POPMAIIH
N3Bneuenue u UHTEPIIpETAIHS
2. 2 H. TaOJIMYHBIX  JaHHBIX. [IpakTHdeckas 1 0 0,5
pabota "Tabmursr"
3. 3H. IToacuéTel ¥ BEIYKCIIEHUA B TA0IUIIAX 1 0 0
4. 44, CTO0MKOBBIC THArPAMMBI 1 0 0
5. SH. Kpyrossle quarpamMmbl 1 0 0
6. 6 H. [IpakTuueckas padora "/uarpammsr” 1 0 1
7 . Kourpoabnas padora Ne 1 nmo teme 1 1 0
: H.
«IIpencraBjieHue TAHHBIX»
I'nasa 2. OnucareJbHAasA CTATHCTUKA 6 1 1
8 8 Uucnossie HaOOPBHL. Cpennee 1 0
: H.
apu(pMeTHYECKOe YUCIOBOro Habopa
9 9 Menuana 4HUCIIOBOTO Habopa. 1 0 0
: H. .
Y CcTOWYUBOCTh METUAHBI
Menuana YHUCJIOBOTO Habopa.
10. 10 u. . 1 0 0
Y CcTOWYNBOCTD MEMaHbBI
[Ipaktnueckass  pabora  «CpenHue
3HaueHus» PemieHue 3a1a4 ¢ NOMOLIBIO
11. 11 1. 1 0 1
CpEIIHETO apudmeTnyeckoro u
MeIaHbI
Haubonpiiee 1 HauMeHbIlIee 3HAYCHUS
12. 12 1. 1 0 0
YUCIIOBOTO Habopa. Pazmax
Konrtposabnasi padora Ne 2 mo teme
13. 13 n. 1 1 0
«OnucarejbHasi CTATHCTHKA)»
I'naBa 3. CiryyaiiHasi ©3MEHYHBOCTH 7 1 1
[Ipumepsl cinyyallHOH W3MEHYMBOCTH.
14. 14 1. . 1 0 0
To4YHOCTB M IOTPEITHOCTD U3MEPEHUI




JlaTa
Kon-Bo yacos
Ne ni/m (HeneJis) Tema ypoka
IIaH | (paxkr Bcero KP nmp
15. 15 n. TenaeHIMY U CllydaiiHble OTKJIOHEHUS 1 0 0
16. 16 H. YacToThl 3HaUYEHUI B MACCUBE JaHHBIX 1 0 0
17. 17 u. I'pynmupoBka ganubIX. ['mcrorpamma 1 0 0
18. 18 u. Bri6opka. Poct uenoBeka 1 0 0
[TpakTuyeckas abora mo  Teme
19. | 19w pareT P 1 0 1
«Cny4aiiHas "3MEHYUBOCTbY
KourposbHasa padora Ne 3 mo teme
20. | 20m. poaLHas p 1 1 0
«CuryyaiiHasi H3MEHYHBOCTB)»
I'nasa 4. I'padsl 3 0 0
I'pappl. Bepmmua u pé6pa rpada.
21. | 21m. pacpsr. - Bep péopa  rpac 1 0 0
CreneHp BEpILINHBI.
22. 22 H. [Tytu B rpade. Csizubie rpadol 1 0 0
3a0aua o Kénuecbepeckux mocmax,
23. | 23m. . P 1 0 0
9ULIEepoBbL NYMU U IUNeposbl 2pagdul
I'naBa S. Jloruueckne yTBep:KIeHHs H BbICKA3bIBAHUS 4 0 0
" o YTBepKICHUS " BBICKA3bIBaHMUS. 1 0 0
OTtpuranue
25. 25 H. VY cnoBHBIE yTBEPKICHUS 1 0 0
ObpatHbie u paBHOCUJIbHBIC
26. 26 H. yrBepxaeHus. IlpusHaku u CBOIiCTBa. 1 0 0
Heo0xoauMebie U TOCTaTOYHBIE YCIOBHS
97 7w IIpomusononooxcuvie  ymeepowcoeHusl. 1 0 0
Jlokazamenbcmeo om npomueHo2o.
I'maBa 6. Ciry4aiiHbie ONBITHI U CJIy4aiiHbIe COOBITHS 3 0 0,5
IIpuMepel  ciaydaliHBIX  ONBITOB U
28. 28 H. ciyyailHbIX coObITHH. BeposTHocTH U 1 0 0
YaCTOTHI COOBITUI
MoHneta u UrpaibHas KOCTh B TCOPHH
BepoaTHocTel. Kak u 3aduem y3HaTh
29. | 29m. P Y 1 0 05
BEPOSTHOCTh COOBITHS. [IpakTHdeckas
pabota "Yacrtora BblnasieHus opiaa"
BepositHocTHas 3ammta uHQOpMAIUH
30. | 30m P H Popman 1 0 0
OT OLIMOOK
HroroBoe noBTOopeHue U KOHTPOJIb 4 1 0
31. 31 u. HroroBasi KOHTpoIbHasi padoTa 1 1 0
[ToBTOpEHME. OnucarenpHas
32. | 32m P 1 0 0
CTaTHCTUKA
33, IToBTOpenue. BeposTHOCTE Cily4aiiHOTO 1 0 0
COOBITHS
33 H. =
[ToBTopenue. CnydailHble ONBITBI H
34. o 1 1 0
CITy4aiiHbIE COOBITHS
OBUHIEE KOJIMYECTBO YACOB 110 MTIPOT'PAMME 34 4 4




TEMATHYECKOE INTAHUPOBAHHUE

8 kuacc (34 v)

HasBanue
paznena (Tembl) Kypca
(4nciio 4acoB)

OcHOBHOE coaepkaHue

OcHOBHBIE BUJIBI ICATEILHOCTH
00yJaronmxcst

IToBTOpEHUE Kypca

IIpencrasienne HaHHBIX.

HOBTOpﬂTL HN3Y4YCHHOC KW BbICTpauBaThb

7 xnacca OnucarenbHas CHUCTEMY 3HAaHUM.
(4 9) cratuctuka. Cnyuaidinas | Pemiats 3amaum Ha TIpEeJICTaBICHHE U
n3MeHYuBoCTh. CpelHME | ONMCaHWE JaHHBIX C MOMOIIBIO U3YUYEHHBIX
YHCJIOBOr0 Habopa. XapakTepucTuk. Pemars,  3agaum Ha
Cnyuaiinblie COOBITHSA. | MPENCTABICHUE TPYNIHPOBAHHBIX JAHHBIX U
BeposTHOCTM M 4acTOTHI. | ONHUCAHME CIIy4allHOW M3MEHYUBOCTH.
Knaccuueckne  mozenu | Pemath 3aiadym Ha ONpENENIEHUE YacCTOTHI
TEOPUU  BEPOSITHOCTEM: | CilydailHBIX COOBITHH, o0cyxaeHne
MOHETa M  WIpajbHas | IPHUMEPOB CIIy4alHbIX COOBITHH,
KOCTb. MaJIOBEPOSITHBIX u MNPaKTUYECKHU
JIOCTOBEPHBIX CIy4YalHBIX COOBITHM, UX
pOJIM B IPUPOJIE U KU3HU YEJIOBEKA
OnucarenpHas Otxionenus. ducnepcus | OcBauBaTb NOHATHA:  JUcCHepcus U
CTaTUCTHUKA. YUCIJIOBOT'O Habopa. | CTaHAAPTHOE OTKJIOHEHHE, WCIIOJIh30BaTh
PaccenBanue naHHBIX CrangaptHoe 5TM  XapaKTepUCTUKH  JUISI  ONHUCAHUSA
(4 v) OTKJIOHEHHE  YMCJIIOBOIO | PACCEUBAHMUs JAHHBIX.
Habopa. AunarpammMsl | BblABHraTth rumore3bl 00 OTCYTCTBUM WIIU
pacceuBaHusL. HaJINYUU CBSI3U o nuarpaMmam
paccenBaHus.
Crpours jauarpaMmbl pacceMBaHUS IIO
HMEIOIIMMCS JaHHBIM, B TOM 4YHCIIE C
MOMOI[bI0 KOMIBIOTEPA.
MHosxecTBa MHOeCTBO, OcBauBaTh NOHATHS: MHOXXECTBO, DJIEMEHT
(4 3) OIMHOKECTBO. MHO€ECTBA, ITOJMHOKECTBO.
Omneparun pan | BBINOJIHATHL onMepamuM Haj MHOXECTBAMM:
MHOKECTBaAMU: 06'I)GI[I/IH€HI/IG, nepeCCUCHUC, JOIIOJITHCHUC.
00BbeTUHEHHUE, Hcnoan3oBath CBOMCTBA:
repeceyeHue, IIEpEMECTUTEBHOE, coyeTaTesbHOE,
jnornoinHeHue. CBolicTBa | pacrnpeneauTeIbHOe, BKJIFOUCHHUSI.
onepanui Hal | Mcmoan30BaTh rpaduyeckoe
MHOKCCTBAMMU: NpEeACTaBJICHHE MHOXKECTB IIPHM OIHMCaHHUH
HEPEMECTUTEILHOC, pEaJbHBIX MPOLECCOB W SBJICHUH, NOpHU
CO9CTaTCIRHOC, pelmeHun 3ajady U3 JIPYTUX  y4eOHBIX
pacnpeneauTenbHoe, IIPEIMETOB U KYpPCOB
BKJIFOUEHHUSI.
I'paduueckoe
IIPEICTABIICHUE

MHO>XECTB.




BepositHOCTB DOneMeHTapHble coObITHA. | OcBauBaTh MOHSATHA: AJIEMEHTApPHOE
CIIy4aiilHOTO Canyualinble coObITHAA. | COOBITHE, cilly4yaiiHoe coObITHE KaK
COOBITUA brnaronpusTcTBYyOIME COBOKYITHOCTh 0J1aronpUATCTBYIOIIUX
(6 v) AJIEMEHTAapHbIE  COOBITHS. | BJIEMEHTAPHBIX COOBITHH, PaBHOBO3MOXXHbBIE
Beposatnoctu COOBITUH. | 3JIE€MEHTapHbIE COOBITHS.
OnbIThI ¢ | Pemars 3aa4u Ha BBIUNCIIEHUE
PaBHOBO3MO>XHBIMU BEPOSITHOCTEH COOBITUM MO BEPOSITHOCTAM
AJIEMEHTAPHBIMU AJIEMEHTAPHBIX COOBITUM CITy4YalfHOI'O OIIBITA.
coopiTusimu. Cnydaiineiii | Pemarhb 3adauu Ha BBIUMCJICHUE
BBIOOD. BEPOSITHOCTEH  COOBITUH B ONBITax C
ITpakTnueckas paboTa | paBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
«OmnbIThI C | COOBITHSIMH, B TOM 4YHCIE€ C IIOMOIIBIO
PaBHOBO3MO>KHBIMU KOMITBIOTEPA.
AJIEMEHTapPHBIMU IIpoBoauts ¥  HM3y4YaTh  ONBITBI C
COOBITUSMI. PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMU
coOBITUSIMU  (C  HCIOJIb30BAHMEM  MOHET,
WrpajbHBIX KOCTEH, Jpyrux wmojeneil) B
X0J1€ IPaKTUYECKON pabOTHI.
BBenenue B Teoputo Jlepeso. CaoiictBa | OcBanBaTh NOHATHUS: IePEBO Kak rpad Oe3
rpa¢oB JIepeBa: €AWHCTBEHHOCTh | LMKJA, BUCsYasi BeplInHA (JIUCT), BETBb
(4 v) MyTH, CYLIECTBOBaHUE | AEpeBa, IIyTh B JIEPEBE, IUAMETP JIEPEBa.
BHCsSYEW BepUIMHBI, CBsI3b | HM3y4daTh CBOMCTBA JepeBa: CylLIECTBOBAHUE
MEXKJly UMCJIOM BEPIIMH U | BUCS- Y€l BEPILIUHbI, €AUHCTBEHHOCTh ITyTH
yucyioMm pédep. IlpaBuno | Mexay AByMs BEpLIMHAMH, CBSI3b MEXIY
YMHOKEHHUS. YKCJIOM BEPIIVH U YUCIOM pEdep.
Pemarp 3a1a4m Ha NOMCK M NEPEUYUCIICHUE
nyTed B JIepeBe, ONpeleleHHUE uucia
BEepIIMH UM peédep B JepeBe, 00X0x
OuHapHOrO JiepeBa, B TOM YHCIE C
IIPUMEHEHHUEM MpaBUjia YMHOXKEHHUS.
Ciyyaiinble IIpoTtuBomnONIOXKHOE OcBanBarthb TIOHATHS: B3aHMHO
coOBITHA coOBITHE. JunarpamMma | NpOTHBOIOJIOKHBIE COOBITHUS, ONEpallud Haj
(8 u) Oiinepa. OObeIMHEHNE U | COOBITUSIMH, OOBEIMHEHHE U TIepeceucHUe
nepeceueHue  COOBITHH. | COOBITHH, auarpamma Oinepa (Dhiepa—
HecoBmectHble coObiTHs. | BeHHa), coBMecTHblE U HECOBMECTHbIE
dopmyna CIIOKEHUS | COOBITHS.
BeposATHocTe. IIpaBuiio | HU3yuars TeopeMbI 0 BEPOATHOCTH
YMHOXEHUS o0BeIMHEeHUs JBYX CcOObITHH  (popmyIibl
BEPOSITHOCTEH. YCIOBHasi | CIOXKEHUS BEPOSTHOCTEH).
BEPOSITHOCTb. Pemiats 3ajauym, B TOM 4YuClI€ TEKCTOBBIE
He3aBucumble cOOBITHS. | 3ajlaud Ha OIpeAesieHHEe BEpOSITHOCTEH
IIpencraBinenue OOBEIMHEHUSI U IIepecedyeHusi COOBITUH C
CIIy4alHOT'O IIOMOIIBIK0  YMCIIOBOM TMPSAMOU, JuarpamMm
SKCIIEpUMEHTa B BHAE | Oijepa, popmynbl CII0KE€HUS
JiepeBa. BEPOSITHOCTEN.

OcBanBaTh NOHATHA TIPABUIIO YMHOKEHUS
BEpPOSITHOCTENW,  YCIIOBHAsi  BEPOSITHOCTD,
HE3aBUCHUMBbIE COOBITUS JIEPEBO CIYyUYaHHOIrO
OIIBITA.

H3yuars CBOMCTBA
HE3aBUCUMBIX COOBITHIA.
Pemnare 3amaum  Ha

(ompenenenust)

ompe/ieIicHHe |




HCIOJIb30BaHNE HE3aBUCHUMBIX COOBITHIA.
Pemiars 3a1a4M Ha NOMCK BEPOSITHOCTEM, B
TOM YHCJIE YCJIOBHBIX, C HCIOJIb30BAHUEM
JIepeBa CI1y4alHOI'O OIIBbITA.

O06o061enue,
KOHTPOJIb

(4 4)

IIpencraBneHue OaHHBIX.
OmnucarenbHas
CTaTUCTHKA. I'padsr.
BepositTHOCTB CitydaliHOTO
CcOOBITHSA. DeMEeHTBI
KOMOHMHATOPHKH.

IoBTOPSATH M3Y4YEHHOE u
cucremy

3HAHUU.

Pemiate 3amaum Ha [pelacTaBlIEHUE U
OIMCAaHUE JAHHBIX C MOMOIIBIO H3YyYECHHBIX
XapaKTEPUCTHUK. Pemiate  3amaum  cC
IIpUMEHEHUEM rpadoB.

PemiaTe 3a5a4n Ha HAXOXKJIEHUE BEPOSITHOCTU
CIIy4allHOTO COOBITHSI IO BEPOATHOCTSIM
SJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B
OIBbITAX ¢ PaBHOBO3MOYKHBIMHU
SJIEMEHTAPHBIMH COOBITUSIMHU.

Pematp 3aJa4u Ha HaXO0XIECHHUE
BEPOSITHOCTEH OOBEIUHEHHS] U TIEPECEUCHHS
COOBITUH, B TOM YHUCJE HE3aBUCHUMBIX, C
HCMO0JIb30BaHUEM rpaduuecKux
NPEICTABICHUI U AEPEBA CIy4allHOrO OIIbITA.
Pemiate  3amaum Ha  nepedunciceHue
KOMOMHaNM (Yucia NepecTaHOBOK, 4Yucia
CoueTaHUl), HAa HAXOXJEHUE BEPOSITHOCTEU
COOBITUH C MPUMEHEHUEM KOMOMHATOPHUKH, B
TOM quciie c HCII0JIb30BaHUEM
TpeyrosbpHuka Ilackans.

BBICTPAUBATD

TEMATHYECKOE IINTAHUPOBAHHUE

9 kuace (34 )

HaszBanue
pasnena (Tembl) Kypca
(4ncio 4acoB)

OcHOBHOE coiepKaHue

OCHOBHBIE BUIBI JIEATEIILHOCTH
o0yJaromuxcs

[ToBTOpenue kypca
8 kimacca
(4 1)

IIpencraBienne HaHHBIX.
OmmicarenbHas
cratuctuka. Onepanuu
Hang COOBITUSAMH.
He3aBsucumocth

COOBITHIA.

I[HoBTOpATH H3YyUYEHHOE u
cucremy

3HAHUU.

Pemiate 3amaum Ha [penCTAaBICHUE U
ONVCAaHUE JAHHBIX.

Pematp 3aza4u Ha HaXO0XJICHHUE
BEPOSITHOCTEN OOBEIMHEHUS U TMEepeceueHUs
COOBITUH, B TOM YHCJE HE3aBUCHUMBIX, C
HCIIOJIb30BaHUEM rpaudecKux
NpPEJICTaBICHUI U JAEpPEBA CIy4allHOrO OIIbITA.
Pemarsb 3a1a4M Ha MEPEYNCIICHNE
KOMOMHaIUil (Yuciia NepecTaHOBOK, YHcIa
coueTaHUl), Ha HAXOXKJIEHUE BEPOSITHOCTEH
COOBITU C MPUMEHEHHEM KOMOWHATOPHUKH, B
TOM qHCIIe C HCIOJIb30BAHUEM

BBICTPAUBATD




TpeyroabHuka Ilackars.

OeMEHTHI KomMmOunaTopHoe npaBwio | OcBauBaTb MNOHATHA. KOMOMHATOPHOE
KOMOWHATOPUKH YMHOXEHUS. MPaBUJIO YMHOXEHUS, YIIOpSIOUEHHAas 1apa,
(4 9) IlepecTanoBKH. TpoOMKa OOBEKTOB, TIEpECTaHOBKA,
dakropuan. Coueranusi U | ¢GakTopwaj YHCIA, COYETAHUE, UHUCIIO
4UCIIO COYETaHUM. | coYyeTaHUM, TpeyrojbHUK [lackamns.
TpeyronsHuk  Ilackansa. | Pemarsb 3a1a4u Ha IIEpEUYUCIICHUE
IIpakTuueckas paboTa | ynopsiAOYEHHBIX Iap, TPOEK, IepeyrCIICHUE
«Bpruucnenue IIEPECTAHOBOK M COYETAaHUU DJIEMEHTOB
BEpPOSITHOCTEN C | pa3IU4YHBIX MHO>KECTB.
HCIIOJIb30BaHUEM Pemrare 3agaum Ha  NOpPUMEHEHUE YHCIA
KOMOWHATOPHBIX coyetanuii B anrebpe  (CokpaméHHOE
(GyHKIIMH  SJEKTPOHHBIX | yMHOXeHHE, OnHOM HbroTOHA).
TaOIUID. Pemiarp, mnpuMeHsii  KOMOWHATOPHKY,
3aJlayd Ha BBIYMCIICHUE BEPOSITHOCTEH, B
TOM YMCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
TabJIMI] B XOJ1€ IPAKTUYECKOM paboThI.
I'eomerpuueckast I'eomerprueckas OcBauBartsp NOHSATHE TrE€OMETPUYECKON
BEPOATHOCTH BEpOATHOCTh. CiydaliHbll | BepoSITHOCTH. PemiaThb 3agaum Ha HaAXOXJICHUE
(4 4) BBIOOP TOYKM M3 (UTYpPHI | BEPOSTHOCTEH B ONBITaX, IMPEACTaBUMBIX Kak
Ha ILUIOCKOCTH, U3 | BBIOOp TOYEK M3 MHOTOYIOJIbHUKA, Kpyra,
OTpe3Ka, nu3 IYTH | OTpe3Ka WU IyI'M OKPY)KHOCTH, YMCIOBOIO
OKPY>KHOCTH MIPOMEXKYTKA
HcnbiTanus HUcneitanne. VYcnex u | OcBamBarthb TOHATHS HCIIBITaHNUE,
Bepuysum (6 Heylaya. Cepust | sneMeHTapHOE COOBITHE B MCHIBITAaHUH (yCIex
4) UCIBITAHUA 70 TEepBOro | M Heyjaua), Cepus UCHbITaHUM, HACTYIUJICHUE
ycnexa. HcnbiTanusa | nepsoro ycnexa (Heynaum), cepus
bepuynnu. BepositHoctu | ucneitaHuii bepHynnum.
COOBITHH B cepun | Pemartsb 3aJa9u Ha HaXxO0XKICHHUE
ucnblTaHuil  bepHysuIn. | BeposTHOCTE cOOBITHII B CepUM UCIBITAHUN
[IpakTnueckas padora JI0 TIepBOro ycmnexa, B TOM 4YHCIE C
«Hcnpeitanusa bepryiuinmy. | NpUMEHEHHEM hopmyIbl CYMMBI
re€OMETPUYECKOU MPOTPECCUH.
Pematn 3agadm Ha HaxOXICHHUE
BEPOSITHOCTEN d3JIEMEHTApHBIX COOBITUI B
cepun HCTIBITAHUN bepnymu, Ha
HaxXOXXJE€HUE BEPOSITHOCTH OIPEACIEHHOTO
Yypcjla  YyCIEXOB B CEpUHM  MCIBITAaHUH
bepnymim. M3ydyath B Xo0ae NPaKTHYeCKO
padorbl, B TOM 4YHCJIE C IIOMOIIBIO
U QPOBBIX pecypcos, CBOMCTBA
BEPOSITHOCTH B cepuu HCIIBITAHUI
beprynm.
Crnyuaitnas Cnyuaiinas BennunHa W | OCBOMTHL NOHATHA: ClydaliHas BEJIW4YMHA,
BEJIMYMHA pacnpeneneHue 3HaYE€HHUE BEPOSITHOCTEM.
(6 9) BEPOSTHOCTEH. HN3yuath 1 00Cy:Kk1aTh NpUMEPHI JUCKPETHBIX
Matematuyeckoe Y HENIPEPBIBHBIX CIIyYalHBIX BEIWYHH (POCT,
OKHTAHUC W JIACTICPCHS | pec  yepoBeka, YHCIEHHOCTh HACEJIECHMS,
CIAyHalHOM — BCJMHUHEL | yyrpe U3MEHUYNBbBIE BEJINYMHBI,
ITpumepsl

MaTCMaTH4YCCKOTO

paccMaTpuBaBIIMECS B Kypc€ CTAaTUCTHUKH),




OXKXKHNJaHUs KakK
TCOPCTUYCCKOTO CPCAHCTO
3HA4YCHUA BCIIMYHHBI.

IlonsTHE o 3aKOHE
OOJIBIINX qucell.
HN3mepenue

BEPOSITHOCTEH C
OMOIIBIO 9acToT.
I[Tpumenenue 3aKOHa

OOJBIIUX YUCEIL.

MO/JIEJIBHBIX CIIy4YalHbIX BEJIMYMH,
CBSI3aHHBIX CO  CIy4YalHbIMM  ONBITAMH
(O6pocanue MOHETBHI, UTPAJIBHOW KOCTH, CO
CIIy4ailHbIM BBIOOPOM H T. II.).

OcBauBaTh  NOHATHA.  MaTEMaTUYECKOE
OXKHJIAHUE  CIly4dallHOM  BEJIWYMHBI  Kak
TEOPETUYECKOE cpenHee 3HA4YCHUE,

JYCHEpCUsl  CIy4YallHOM  BEJMYMHBI  Kak
aHaJIOT IUCHEPCHUU YUCIOBOTO Habopa.

Pemarthb 3a1a4u Ha BBIYMCJICHUE
MaTeMaTUYeCKOro OXXHUJaHWUsI U JUCHEpPCUU
JUCKPETHOM  CJIy4YailHOM  BEJIMYHUHBI  IIO
3aJaHHOMY pacIIpe/IeJIECHUI0, B TOM 4YHCIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHHEM M JIOTE-

pesamu.
3HAKOMHUTbCS C MaTeMaTUYECKUM
OXKMJIAHUEM U JUCIIEPCHEH  HEKOTOPBIX
pacnupeneneHmit, B TOM qucie

pacnpenesieHus CIIy4YaliHOW BEJIMYUHBI
«YHUCJIO YCIIEXOB» B CEPUU UCIBITAHUN
bepuyumn. W3ydyaTth dYacToTy COOBITHS B
MOBTOPSIIOIIUXCSL CIyYalHBIX OIBITaX Kak
CIIy4YallHYIO0 BEJIMYHHY.

3HAKOMHUTBHCS C 3aKOHOM OOJBIINX 4ucen (B
dbopme bepHymn): Tpu OOJBIIIOM YHCIC
OIBITOB YacTOTa COOBITHUS OJHU3Ka K €ro
BEPOSTHOCTH.

PemaTh 3a1aun Ha U3MepeHUE BEPOSITHOCTEM
C IOMOIIIBIO YacCTOT.

OOcy:x1aTh poJb 3aKOHA OOJIBIIUX YHCEN B
000ocHOBaHHUH YaCTOTHOTO METOoJ1a
U3MEPEHUSI BEPOSTHOCTEM.

OOcy:xaaTb 3aKOH OOJBIIMX YHCENT Kak
MPOSIBIIEHUE CTATUCTUYECKON YCTOWYUBOCTH B
W3MCHYMBBIX  SIBJICHHUSIX,  pOJb  3aKOHa
OONBIIMX YHCEN B TNPUPOAE U B IKHU3HU
YeJIOBEKA.

O06o0611enue,
KOHTPOJTb
(10 9)

[IpencraBnenue TaHHBIX.
OrnucarenbHas
CTaTUCTUKA. BeposTHOCTH
CIIy4allHOTO COOBITHS.
DJ€eMEHTHI
KOMOWHATOPHUKH.
CnyualiHple BETUYUHBI U
pacripesiesieHus.

IMoBTOPSATH U3y4YEHHOE u
CUCTEMY

3HaHUU.

Pemnars 3amaym Ha 0OpEACTaBIEHUE WU
OIMMCaHHE JJAHHBIX.

BBICTPAUBATDH

Pematn 3aJavum Ha HaXO0XJICHHEC
BepOHTHOCTCﬁ CO6BITHI>1, B TOM 4YHCIIC B
OITbITax C PaBHOBO3MOXXHBIMHA

SJIEMEHTAPHBIMHU COOBITUSIMU, BEPOSITHOCTEH
OObEIMHEHUSI U T[IepecedyeHusi COOBITHH,
BBIUUCIIATH BEPOATHOCTU B  OIBITAX C
CEpUSIMHU CIyYAWHBIX UCTIBITAHUU.
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