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HHOACHUTEJIBHAA 3AIINCKA

OBILIAA XAPAKTEPUCTHUKA YYEBHOTI'O INPEAMETA
«MATEMATUKA»

[Mporpamma mno Mmaremaruke Juisi  oOy4arommxcs 5—9  kiaccoB
paspaborana Ha OCHOBE denepanbHOro rOCyIapCTBEHHOI'O
00pa30BaTEIBHOrO CTaHJapTa OCHOBHOTO OOLIEro oOpa3oBaHUs ¢ y4ETOM M
COBPCMCHHBIX MHPOBBIX Tpe6OBaHHﬁ, MNpEeABABIACMBIX K MAaTEMaTHYCCKOMY
00pa30BaHMIO, U TPAIUIMIPOCCHICKOr0 00pa30BaHusl, KOTOPbIE 00ECIICYNBAIOT
OBJIAZICHUE KIIFOUCBBIMHU KOMIICTCHIUAMH, COCTABJIAIOMIMMH OCHOBY JJIA
HEMIPEphIBHOI'O 00pa3oBaHMsi W CaMOpa3BUTHS, a TaKKe IIeJIOCTHOCTD
OOLIEKYJIBTYPHOTO, IMYHOCTHOT'O ¥ TIO3HABATENILHOTO PA3BUTHSI 00YYaIOIIUXCSL.
B pabodeit mporpamMmmMe yuTeHbl uaen U ToiokeHus: KoHIenmuu pa3BUTHS
MaTeMaTHYecKoro obOpaszoBanmusi B Poccuiickoit ®Pemepammu. B smoxy
mupoBoil  TpaHCPOpPMAMK BCeX cdep YEeTOBEUECKONH AEATEIbHOCTH
HEBO3MO)KHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0Oe3 0a3oBoit
MaTEeMaTHYECKOH TOJArOTOBKH. YK€ B MIKOJEMATEMATHKA CIY)KHUT OTIOPHBIM
MIPEAMETOM [UISl M3YYEHHsI CMEXHBIX AUCHUIUINH, a TIOCIE IIKOJIbl pearbHOH
HEOOXOMMMOCTRIO CTAaHOBUTCS HEMpEphIBHOE OOpa3oBaHHWE, dYTO TpedyeT
TTOJTHOIICHHOHN 0a30B0i1 001Ie00pa30BaTeNbHON MTOATOTOBKH, B TOM YHCIE U
MaTeMaTHYecKoi. JTO OOYCIOBIEHO TEM, YTO B HAIIM JHU PAcTET YHCIO
npoecchii, CBSI3aHHBIX C HETOCPEICTBEHHBIM INPUMEHEHHEM MAaTEMaTHKH:
u B cdepe SKOHOMHUKH, U B OW3HECe, W B TEXHOJOTMICCKHX OONACTSX, U
Jaxe B TyMaHUTapHbIX chepax. Takum o00pa3oM, Kpyr OIKOIBHUKOB, JUIS
KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM
TIPEZAMETOM, PaCHINPSIETCS.

[lpakTHyeckast IOJME3HOCTh MaTEeMaTHKH OOYCIIOBJIEHAa TeM, 4TO eé
MPEAMETOM  SIBIISAIOTCS  (yHIaMEHTaJIbHbIE CTPYKTYpBl HAIIEro Mupa:
MIPOCTPAHCTBEHHBIC (DOPMBI U KOJIUYCCTBEHHBIC OTHOIICHHSIOT MPOCTCHIINX,
YCBauBA€MbIX B HEIMOCPCACTBEHHOM OIIBITE, A0 JOCTAaTOYHO CJIOXKHBIX,
HeO6XOZlI/IMI)IX JUTd pa3BUTUA HAYUHBIX U MPUKIAJHBIX Mﬂeﬂ. bes KOHKPETHBIX
MaTeMaTUYECKUX 3HAHUH 3aTPYAHCHO IMOHUMAHUEC TPHUHIIUIIOB yC’I’pOﬁCTBa u
UCIIOJIb30BaHUA COBpeMeHHOﬂ TCXHUKH, BOCHPUATUE W HUHTCpIpPETALIUA
Ppa3HoO00pa3HO COLMANBHOM, KOHOMUYECKOW, MOJMTUYECKONH HH(pOpMAInH,
Manod(deKTHBHA TIOBCEAHEBHAs IPaKTHYeCKas JesATeNbHOCTh. Kaxaomy
YCJIOBECKY B CBOCH KM3HU MPpUXOAUTCA BBIITOJIHATH paC‘-IéTI)I N COCTaBJIATH
AJITOPUTMBI, HAXOAWUTb W TMPUMCHATH q)OpMyJ'lI)I, BJIaICTh MPAKTUYCCKUMU
npuéMamMH reOMETPUUECKUX U3MEPEHNI M TTOCTPOCHHH, YUTaTh HH(OpMAIIHNIO,
MIPEACTABICHHYIO B BUAE TaONUI], JUarpaMM U TpaUKoOB, )KUTh B YCIOBHSX
HEONpEeJeNEHHOCTY M IIOHMMAaThb BEPOSITHOCTHBIM XapakTep ClydalHbIX
COOBITHIA.



OmHOBpPEMEHHO C pacOIUpeHHeM cQep NPUMCHEHHS MATCMATHKU B
COBpPEMEHHOM o0rmIecTBe BCE Oojee Ba)KHBIM CTAHOBUTCS MaTEeMaTHYCCKUAU
CTHJIb MBIIIICHUS, TPOSBILSIOIIANCS B ONPECIEHHBIX YMCTBCHHBIX HaBBIKAX.
B mporiecce n3y4eHnss MATEMAaTHKH B apCCHAT IPUEMOB M METOJIOB MBITILICHUS
YeIIOBeKa ©CTCCTBEHHBIM 00pa3oM BKITIOYAIOTCS WHAYKIUS W OICTYKIIWA,
0000mIeHe W KOHKpETH3alus, aHalu3 M CHHTE3, Kilaccuukanus u
cucTeMaTH3anys, adctparupoBaHue W aHajIorus. OOBEKTHI MaTEeMaTHYECKHX
YMO3aKJIIOUEHHUH, MpaBWiia WX KOHCTPYHPOBAHMS DACKPHIBAIOT MEXaHH3M
JIOTMYECKUX TIOCTPOCHNUH, CIIOCOOCTBYIOT BBIPaOOTKE YMEHUs (hOPMYJINPOBATH,
00OCHOBBIBAaTh M JJOKA3bIBATh CY)KICHUS, TEM CaMBIM PAa3BHUBAIOT JIOTHYECKOE
MBbIlIICHHE. Beaymast poib NMpHHAUIEKHUT MaTeMaTHKe U B (DOPMUPOBAHUM
QITOPUTMUYECKON  KOMITIOHEHTBI ~ MBIIIICHWS W BOCIHUTAHUHM  YMEHUH
[leﬁCTBOBaTL o 3aJlaHHBIM aJITOpUTMaM, COBCPIICHCTBOBATH U3BCCTHBLIC U
KOHCTPYMpPOBaTh HOBBIE. B mpoliecce pemieHusi 3a1a4 — OCHOBOW y4eOHOM
JIeATENILHOCT Ha YPOKax MaTeMaTHKHM — Pa3BHBAIOTCS TAKKE TBOpYECKas U
MNnpuKjIaaHass CTOPOHBI MbIIIJICHUA.

OO0ydeHne MmaTeMaTHKe TAaET BO3MOXHOCTh Pa3BUBATh Yy OOyJArOIIMXCS
TOYHYIO, PallMOHAILHYIO M HH(OPMATHBHYIO Pe4b, YMEHUEOTOMPATh Hanbosee
MOIXOMSAIINE S3BIKOBBIC, CHMBOJIMYECKHE, Tpadudeckue CpeacTBa Ul
BBIPAXXCHUS CY)KICHUN M HATIISIAHOTO MXIIPEICTaBICHH.

HeoOxomumMpIM ~ KOMITOHEHTOM  OOmIeH KYyIbTYypel B  COBPEMEHHOM
TONKOBAaHWM  SBJISIETCS  O0mee 3HAKOMCTBO C METOAAMH  ITO3HAHUS
JNEHCTBUTEIHHOCTH, TPEICTABICHHE O TPEAMETe U METOJaX MaTeMaTHKH, WX
OTIIMYMIA OT METOMOB [PYTMX ECTECTBEHHBIX M TyMaHHWTapHBIX Hayk, 00
O0COOCHHOCTSX TPHUMEHEHHS MATeMaTHKH [UIS pEIICHHS HAayJHBIX W
MPUKIAMHBIX 3a1a4. TakuM oOpa3zom, MaTeMaTHdeckoe 00pa30BaHME BHOCHT
CBOH BKJIAJ B ()OPMHPOBAHUE OOMICHKYIBTYPBI YETIOBEKA.

V3ydenne MaTeMaTHKH TaKkKe CIIOCOOCTBYET ICTETHYECKOMY BOCIHTAHUIO
YeJIoBeKa, MOHMMAaHHIO KPACOTHI M M3SIIECTBA MATEMAaTHUECKUX PACCYKICHUH,
BOCIPUSTHIO T€OMETPUIECKUX (POPM, YCBOCHUIO HACH CHMMETPHH.



HEJN 1 OCOBEHHOCTU M3YUYEHWS YYEBHOI'O ITPEJMETA
«MATEMATHUKA». 5-9 KIIACCHI

HpI/IOpI/ITCTHLIMI/I OEIIAMAU O6y‘IeHI/I$I MaTeMaTuke B 5—9 Kiaccax
SIBIIAOTCA:

— ¢dopMupoBaHue NEHTPAJIBHBIX MATEMAaTHYECKUX IOHATUH (YHCIIO,
BEIMYMHA, TeOMETpHUecKas (Qurypa, TEepeMEHHas, BEpOSTHOCTb, (GYHKIIHA),
00€eCIIeunBaOMNX MPEEMCTBEHHOCTh M IEPCHEKTHBHOCTE MaTEMaTHYeCKOTO
00pa3oBaHMs 0OYUJAIOIIHXCS;

— TozBeAECHHE OOyJarolmuxcs Ha JOCTYIHOM ISl HHUX YPOBHE K
OCO3HAaHHMIO B3aMMOCBSI3M MAaTEMaTHKH W OKPY)KAIOIIEr0 MHpa, ITOHHMMaHHE
MaTEeMaTHKH KaK 9acTH OOIIel KyJIbTypbl YEIOBEUECTRA,

— pa3BUTHE HWHTENIEKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHON AaKTHUBHOCTH, HWCCIEIOBATEIIbCKIX YMEHUH,
KPUTUYHOCTH MBIIIJIEHUS, MHTEPECA K U3YUYEHUI0 MAaTEMATHUKH;

— (dopmupoBanre (YHKIIMOHATBHON MaTEeMATHYCCKOW TI'PaMOTHOCTH:
YMEHHs DPAacIo3HAaBaTh MPOSIBICHUS MaTEeMaTHYECKUX IOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajibHbIX )KU3HEHHBIX CUTYALUSIX U [IPU U3YYEHUH JIPYTUX
yueOHBIX IPEJMETOB, NPOSBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH,
¢dbopMyIMpoBaTh WX Ha s3bIKE MaTEeMaTHKH M CO3/[aBaTh MaTEMaTHYECKHE
MOJIC/IM, HPUMEHSITh OCBOCHHBI MaTeMaTHYeCKUH ammapar Jyisi pelleHHs
MPaKTUKO-OPUCHTHPOBAHHBIX  3aja4, HWHTEPIPETUPOBATH M  OLEHHUBATH
MOJIy4EHHBIC PE3YJIbTATHI.

OCHOBHbBIC JIMHUU COJIEpXaHus Kypca MaTemaruku B 5—9 wiaccax: «Hwucna
W BBIUHCIICHUsI», «AnreOpay («Aredpandeckre BhIPAXKEHHs», «YPaBHEHUS U
HepaBeHCTBaY), «Dynkiumny, «'eomerpus» («['eomerpuyeckue GUIypbl U HX
cBoiicTBay, «lI3MepeHHe TEOMETPUUECKUX BEIHUYMH»), «BeposTHOCTh W
craTucTuKa». JlaHHble JIMHUM PA3BUBAIOTCS MApAUIeTIbHO, KaXaas B
COOTBETCTBHUC COOCTBEHHOM JIOMMKOM, OJIHAKO HE HE3aBHCUMO OJ[HA OT JAPYTOii, a
B TECHOM KOHTaKTe W B3auMojeiictBuu. Kpome 3TOro, ux oObEAUHSIET
JIOTUYeCKasl ~ COCTABJISIONIAsl, TPAJAUIIMOHHO  TPHUCYIIas  MaTeMaTuke u
MIPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KypChl M COAEpKaTelbHBIC JIMHHM.
CdopmynupoBanHoe B DemepalbHOM TOCYJapCTBCHHOM —OQR30BAaTEIIEHOM
CTaH/apTe OCHOBHOTO 00MIero o0pa3oBaHMs TPEOOBAHHUE «YMETh OIEPUPOBATH
MOHATUSIMM: ~ ONpEJIeNICHne, aKcuoMa, TeopeMa, JIOKa3aTeJIbCTBO; YMEHHE
pacro3HaBaTh WMCTHHHBIC W JIOKHBIC BHICKA3bIBAaHMS, MPUBOJHUTH NIPHUMEPHI U
KOHTPIIPUMEPBI, CTPOHWTh BBICKA3bIBAHMS ¥  OTPULAHMS  BBICKA3bIBAHUI»
OTHOCHTCSL KO BCeM KypcaMm, a (opMHpOBaHHE JIOTMYECKHX YMEHHUH
pacnpezensiercss 10 BceM rojaM oOy4deHHsl Ha YPOBHE OCHOBHOI'O OOLIEero
obpazoBanust. ConepkaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3ynibTataM OCBOeHMsi pabodell MpOrpamMMbl, pacHpeieNéHHBIM MO ToJaM
00y4eHHs, CTPYKTYPUPOBAHO TaKUM O0pa3oM, YTOObI KO BCEM OCHOBHBIM,
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MPUHIMITHAIBHBIM BOIIpOcaM 00ydaromrecs 00palainch HeOHOKPATHO, YTOObI
OBJaJICHNE MAaTEeMAaTHYECKUMH TIOHATHSIMA W HaBBIKAMH OCYIIECTBIISIIOCH
MOCNIEIOBATENIbHO M TOCTYNATeNbHO, €  COOJIOJICHWEM  TPUHIHUIA
MIPEEMCTBCHHOCTH, a HOBBIC 3HAHMWSA BKIIOYAINCh B OOIIYyI0O CHCTEMY
MaTEeMaTHYECKHUX TPEJICTABICHUH O0YdJaloIUXCsl, PacIIupssi W yrayouss eg,
00pa3yst IPOYHbIE MHOYKECTBCHHBIC CBSI3H.

MECTO  YYEBHOI'O TIIPEIMETA  «MATEMATUKA» B
YYEBHOM IIJIAHE

B coorBerctBuu ¢ ®enepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIAPTOM OCHOBHOTO 00IIero oOpa3oBaHMsI MaTeMaTHKa SIBIISIETCS
00s13aTENILHBIM MIPEIMETOM Ha JaHHOM YpOBHE oOpaszoBaHus. B 5—9 kmaccax
yueOHbIH mpenmer «MaTemMaTuka» TPaAWIIMOHHO H3Yy4aeTcsl B paMKax
CIICAYIOIINX yUEOHBIX KypCcOB: B 5—6 kitaccax — kypca «MaTtemarukay, B 7—9
KJlaccaXx — KypcoB «AnreOpay» (BKIOYas 3JIE€MEHThl CTATUCTUKH W TEOPHH
BeposiTHOCTeH) W «leomeTrpusi». Hacrtosmel mnporpaMMoil BBOIUTCS
CaMOCTOSITETILHBIN YIeOHBIN Kype «BeposTHOCTh M CTAaTHCTHKAY.

Hacrosmeit mporpammoii  mpemycMaTpuBaeTCs BBIJCICHHE B YIeOHOM
IUTaHEe Ha M3y4YCHHE MAaTeMaTHKH B 5—6 Kitaccax 5 y4eOHBIX 4aCOB B HEJIEIIO B
TEUeHNE KaKI0T0 rofa 00ydeHns1, B /—9 kiraccax 6 y4eOHBIX 9acOB B HEACTIO B
TEUEHHUE KaXXI0ro rofa odydeHus,Bcero 952 yaeOHBIX Jaca.



IIVMIAHUPYEMBIE PE3YJBTATHI
OCBOEHUMAYYEBHOI'O ITIPEJIMETA
«MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOro mpeamera «MaTemaTHKay ODKHO 00CCIeUUBATh
JOCTIDKCHHE HA YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHs CICAYHOLINX
JUYHOCTHBIX,  METANPEIMETHBIX W  TOPEAMETHBIX  00pa3oBaTEIbHBIX
pe3yIIbTATOB!

JIMHHOCTHBIE PE3YJIbTATbBI

JInuHOCTHEBIE PE3yJabTaTbl OCBOCHHA HPOrpaMMbl yqe6Hor0 npeamera
«MaremaTuka» XapaKTCpU3yroTC:

IMaTpuornyeckoe BOCIHTAHHE:

MPOSIBJIECHUEM MHTEpeca K IPOLUIOMY W HACTOSLIEMY POCCUICKOM
MaTeMaTHKH, I[CHHOCTHBIM OTHOIIEHHEM K JOCTIKCHHSIM POCCHMCKUX
MaTeMaTHUKOB M POCCUMCKONH MaTEMaTUYECKOM IIKOJIbI, K HCII0JIB30BAHUIO 3TUX
JOCTIDKEHHH B IPYTUX HAyKaX M MPHKIATHBIXChepax.

I'paxaaHckoe W IyXOBHO-HPABCTBEHHOE BOCHHTAHME:

FOTOBHOCTBIO K BBINOJHCHUIO OOSI3aHHOCTEH TpaKIaHWHA W peau3aliu
ero mpas, MPEACTABICHUCM O MATCMATHUYCCKUX OCHOBaX ()YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUH, MPOLIEAYP IPaXkIaHCKOro o0IecTBa (BbIOOPHI,
OITPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKICHUIO dTHYCCKHUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IMPUMEHEHHUEM JOCTHKEHUU HayKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JI€ATEIbHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha aKTHUBHOE Y4JacTHE B pPEIICHWH TPAKTUYECKHX 3a1ad
MaTeMaTHYECKOH HANpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOTO
00pa30BaHMs Ha MPOTSDKECHUH BCEH YKM3HU JUIsl YCIICITHOM NMpodecCHOHaIbHOM
JIEATENILHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHHH; OCO3HAHHBIM BBHIOOPOM M
MIOCTPOCHUEM HH/AMBULyaIbHOW TPAeKTOPUH O00pa3oBaHMUS U >KM3HEHHBIX
TUIAHOB C Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHA.

JcTreTHYecKoe BOCITHTAHME:

CIIOCOOHOCTBIO K 3MOIHMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1ad, PEHICHHUH, PACCYXICHHUH; yMEHHIO BUIETDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.



ueHHOCTl/I HAYYHOI'O IIO3HAHUS:

opueHTauneﬁ B JeATEJbHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX
Hpe,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX Ppa3BUTUA  YCIIOBCKA,
npupoabl n 06H.IeCTBa, IIOHUMaHHEM MaTeMaTHISCKOMN HAayKH Kak C(I)Cpbl
YeJI0BeUeCKOU JCATCIIbHOCTH, 3TAIlOB eé Pa3BUTHUAN 3HAYUMOCTH UIA pa3BUTHUA
OUBHIM3allMH, OBJIAACHUCM  A3BIKOM MaTCMAaTUKWU H MaTeMaTHIECKOU
KyHLTypOﬁ KaKk CpcACTBOM IMO3HAHUA MHpA; OBJIAJACHHEM HpOCTGﬁHIHMPI
HaBbIKaMH I/ICCHCHOB&TGJ’IBCKOﬁ JACATCIBbHOCTH.

dusuyeckoe BOCHUTAHHE, (POPMUPOBAHME KYJIbTYPhI 310POBbS H
IMOIMOHAJILHOIO 0J1arOIOJIyqHsl:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYeCKHe 3HAHWA B HMHTEPECax CBOETO
3[0pOBbS, BEICHHMA 3J0POBOro o0pa3a JKHM3HM (34OpOBOE IHUTaHUE,
cOaJTaHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA, peryinsipHas (HU3HYecKast
AKTHBHOCTB); C()OPMHUPOBAHHOCTHIO HaBBIKA PeQIICKCHH, TIPU3HAHIEM CBOETO
IpaBa Ha OMIMOKY U TaKOT0 )K€ IpaBa APYroro 4eioBeka.

IKO0JIOTHYECKOe BOCIHTAHHUE:

OpHEHTAIlMeH Ha IPUMEHEHHE MaTeMaTHYECKUX 3HAHUH JUIsl peIlIeHUs 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKpPY’KaloIlleH Cpe/ibl, IUIAHWPOBAHUS MOCTYIKOB H
OLICHKH UX BO3MOXKHBIX TIOCIIEICTBHI JUI OKPYXKArOLeH Cpeibl; OCO3HAHUEM
r100aJIbHOrO XapaKkTepa AKOIOTHUECKHX MPOOJIEM U ITyTeH UX pelIeHUsI.

JIM4HOCTHBIE pe3yibTarhl, 06ecnqu/IBaloume aJanTamnuro 06yqa}01uer0c91
K UBMECHAOIIUMCA YCJI0BUAM COlIl/IaJIbHOﬁ " l'[pHpO)]HOﬁ cpeanl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYCCKYIO JESTeNbHOCTh, B TOM
YHCIIe YMEHHWE YYUTBCS Yy IPYrHX JIIOJCH, mpuodperath B COBMECTHOM
JeATENFHOCTH HOBBIC 3HAHWS, HABBIKH M KOMIICTEHIIMU U3 OIBITA JPYTHX;

HEOOXOIMMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIC
(dopMyIMpOBaTH MM, MOHSTHS, TMIIOTE3bl 00 O0BEKTaX M SIBICHUSAX, B TOM
YHClle paHee He M3BECTHBIX, OCO3HABATh JC(PHUUIMTHI COOCTBEHHBIX 3HAHUH M
KOMITETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBAaTh CTPECCOBYIO  CHTYalMIO, BOCHPHUHHMATh
CTPECCOBYIO CHUTYAIMIO KaK BbI30B, TPEOYIOUMH KOHTPMEpP, KOPPEKTHPOBATh
MIPUHUMaeMbIe PEIICHHs U JCHCTBUS, (POPMYIMPOBATh U OLCHUBATH PHUCKH M
oCIIeICTBYSA, (OPMHUPOBATH OIBIT.
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METANIPEJMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTHka» XapaKTePU3yIOTCsI OBJIaJICHUEM VHUBEPCAbHBIMU
NO3HAGAM ENbHBIMU  OCLICMBUSIMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelticmeuAMU U YHUBEPCATLHBIMU PeZYIAMUBHBIMU OeUCTEUIMU.

1) Vhueepcanvnvie — no3nasamenvHwle — Oeliicmeus — 0OeCneuusaom
opmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00yHarOWuUxcs (oceoenue
MEMOO08  NO3HAHUSL — OKPYICAIOWEe20  MUpd;, NpUMeHeHUe  JL02UHeCKUX,
UCCIe008amMenbCKUX onepayull, ymenuti pabomams ¢ ungopmayuetr).

ba3oBble jJoruueckue JAelCTBHUA:

— BBISIBIISITh u XapaKTepU30BaTh CYLIECTBEHHBIC  NPU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, IIOHATHH, OTHOIICHUA MEXKAY HOHATHIMH;
(bopMyIHpOBaTh  ONpPECICHHUS IIOHATHIl; yCTAHABIMBATH  CYI[ECTBEHHBIN
MPU3HAK KJIacCHU(MKAIMK, OCHOBAHUS Il 00OOIIECHHST U CpPAaBHEHUS, KPUTEPHU
MIPOBOIMMOI'0 aHAJIN3A;

— BOCIIPUHHMMATh, (OPMYIHPOBATH M TNPEOOPa3OBBIBATh  CY>KACHHUS:
YTBEpJUTEIbHBIE U OTPULATEIbHBIC, INHIYHbIE, YaCTHBIC U OOLINE; YCIOBHBIC,

— BBISBISITh ~ MaTeMaTHYeCKHe  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTUBOpeuust B (pakrax, JaHHBIX, HAOIIONEHUSIX U YTBEPXKICHUSIX; IIpeyiaraTh
KPHUTEPHH JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH ¥ POTUBOPEUHH;

—_— ACJIaTb BBIBOAbI C HCIHOJB30BAHMEM 3aKOHOB JIOTUKHU, NCAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIIOUEHUI 110 aHAJIOTHH;

—  pa3Ouparth J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPIKACHHUH (TIpsIMbIC U
OT TPOTHUBHOTO), MPOBOJUTH CAMOCTOSTEIHHO HECIOKHBIC JI0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BEICTPAUBATH apryMEHTALHIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHNUS;

— BEIOMpATH CIIOCOO perreHnss ydeOHOW 3amaun (CpaBHUBATH HECKOIBKO
BapHaHTOB  pCIICHWs, BbIOMpaTh HamOonee IMOOXOAAMMI C  y4érom
CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble ncciegoBarebCKue AeiiCTBUSA

— UCTIONB30BAaTh  BOMPOCHI ~ KaK  HMCCIEAOBATEIBCKHH ~ MHCTPYMEHT
MO3HaHUs; (OPMYIMPOBATH  BOMPOCH], (UKCHUPYIOUIME NPOTHBOpPE 4YHE,
po0JieMy, CaMOCTOSITENBHO YCTAHABIMBATH HCKOMOE W JTaHHOE, (OpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO TTO3UINIO, MHEHHE;

— IPOBOJUTH [0 CAaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIH
9KCIICPUMEHT, HEOOJIBIIOE MCCIIENOBaHUE I10 YCTAHOBIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

— CaMOCTOSITENFHO  (DOPMYITHPOBAaTE  OOOOMIEHHS ¥  BBIBOABI  TIO
pesyabprataM — IPOBEAEHHOrO  HAaONIOJCHHS,  HCCICAOBAaHWSA,  OLICHHUBATH
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JAOCTOBCPHOCTH MOJYYCHHBIX PE3YJIbTATOB, BLIBOAOB U 0606H.[eHPII71;
— MPOTHO3UPOBATE BO3MOKHOC PA3BUTUC MPOILIECCA, a TAKIKC BbBIABUTATH
MpPCANOI0XKCHUA O €ro pa3BUTUM B HOBBIX YCJIOBUSAX.

Padora ¢ undopmanueii:

— BBISIBJISITh  HEJIOCTATOYHOCTh M HU30BITOYHOCTh MH(OPMAIIMH, JTAHHBIX,
HEOOXOAUMBIX JUISI PEIICHHsI 3aa4H;

— BBIOMpATh, aHAU3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
HH()OPMALIUIO Pa3IUYHBIX BUIOB U ()OPM IMPEACTABICHUS;

— BEIOMpaTh (opMy TpeAcTaBiIcHUS WHPOPMAIMUA W FILTIOCTPHPOBATH
pemacMbie  3aaud  CXEMaMH, JHarpaMMaMy, WHOH Tpapukod ¥ HX
KOMOHUHAIIASIMH;

— OILICHUBATh HAJ&KHOCTh MHPOPMALUHU MO KPUTCPHUSIM, TPEIIOKCHHBIM
YYUTEICM WIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vhuseepcanvhvie KOMMYHUKAMUGHbLE OCUCMEUs 0OeCneyusaiom
CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YYAIOUUXCH.

OO01menue:

— BOCTIPHHAMATh M (OPMYIMPOBAaTH CYXKJCHHS B COOTBETCTBUH C
YCIOBUAMU U LECITAMA 06H1€HI/15[; SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY
3pEHHs B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a1a4i, KOMMEHTHPOBATh ITOTYYSHHBIH pe3ylIbTaT;

— B Xome OOCYXIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXKTaeMOH
TEMBI, TPOOJIEMBI, pelIaeMol 3aa4ut, BEICKa3bIBATh W/ICH, HALlCJICHHBIC HA IOMCK
PCILICHNUS; COIIOCTABISATE CBOU CY)KACHHS C CY)XKICHHAMH JAPYIHX Y4aCTHHKOB
JHaiora, 0OOHapY)KMBATh Pa3indde U CXOJCTBO MO3ULMIL; B KOPPEKTHOH (opme
(opMyITHpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHHUS;

— NPENCTaBIsITh  PEe3yNbTaThl  PEIICHUS — 3alayd, OKCICPHUMEHTA,
HCCIICIOBaHUS, MPOEKTA; CaMOCTOSTENBHO BBIOMpAaTh (OPMAT BBICTYIUICHHS C
y4€TOM 337124 MPE3CHTALNH U OCOOCHHOCTEH ay U TOPHH.

CotrpyannuecTso:

— TIIOHMMaTb U  MCIOJIB30BATh  IPEUMYILECTBA  KOMAHIHOM U
WHUBHYaJIbHOM pabOThl TIPH pelIeHnH y4eOHbIX MaTeMaTHYeCKUX 3a/1ay;

— TpUHUMAaTh  [edb  COBMECTHOM  JICSITENBHOCTH,  IUIAHMPOBATh
OpraHM3alMio  COBMECTHOM  paboThl,  pacmpeneistb  BHABI  palor,
JIOTOBapHBaThCS, 00CYXAATh MPOLECC U pe3yiIbTaT padoThl; 0000maTh MHEHHS
HECKOJIBKHX JTO/IEH;

— Yy4acTBOBaTh B TIpYNIOBHIX (opmax padoTel (0OCyxJeHus, oOMeH
MHEHHSIMH, MO3TOBBIE IITYpMbI M Ip.); BBIIOJHATH CBOIO 4YacThb pPabOTHI U
KOOpJIMHUPOBATh CBOW JICHCTBUSI C JPYTMMH 4YJeHAMH KOMaH[pbl; OLEHHBATh
Ka4yeCcTBO CBOETO BKJIa/Ia B OOIMIT MPOYKT 11O KPUTEPUSIM, CHOPMYIINPOBAHHBIM
y4aCTHHKaM¥ B3aUMOJICHCTBUSL.
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3) Vuusepcaivnoie pezynamusnole Oeticmeus obecneuusaiom
Gopmuposarue cMbICI08bIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOS TUYHOCTIUL.

Camoopranmsanus:

—  CaMOCTOSITENBHO COCTAaBIATH IUIaH, AITOPUTM pPEUICHUS 3amaqd (Win
€ro 4acTb), BBIOMpATh CIIOCO0 peuIeHusi ¢ y4éToM HMMEOIIHNX CSI PEeCypcoB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTEHI
peleHnid ¢ yaéToM HOBOI HH(pOpMaInu.

CaMOKOHTPOIb:

— BJQJETh CIOCOOAMM CaMONPOBEPKH, CaMOKOHTPOJS Mpolecca |
pe3yabTaTa pelleHHsl MaTeMaTU4eCKOH 3a1aun;

— IOpeaBUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPU DPELICHUU
3aJ1a4M, BHOCUTh KOPPEKTHUBHI B JICSITEIILHOCTh HAa OCHOBE HOBBIX O0OCTOSTEILCTB,
HaWJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

— OLIGHUBAaTh COOTBETCTBUE pe3yJbTaTa IEATEIbHOCTH IIOCTaBJIECHHOMN
LETH ¥ YCIOBHSM, OOBSCHSITH MPUYHMHBI JIOCTHKCHUS WM HEJTOCTHXKEHHUS LIeIH,
HaXO/IUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHsle pe3ynbTaThl  OCBOEHHS porpaMMbl 110 MaTeMaTHKE
TIPEICTABIICHBI IO ToAaM OOYYEHHs B CIEIYIOMIMX pa3fieiax NporpaMMbl B
paMKax OTIENBHBIX KypcoB: B 5—6 kJjaccax — Kypca «MarTemaTnka», B
7—9 kaaccax — KypcoB
«Auaredpa», «['eomeTpus», «BepoiTHOCTb U CTATHCTHKAY.

Pa3Butue goruyeckux NpeacTaBICHUI U HABBIKOB JIOTMYECKOIO MBIIICHHS
OCYIIECTBIISIETCSl HA TPOTSHDKEHUM BCEX JieT OOy4YEHHUsl B OCHOBHOM IIKOJIC B
paMKax BceX Ha3BaHHBIX KypcoB. IIpenmnomnaraercs, 4To BBITYCKHUK OCHOBHOM
LIKOTBI CMOXET CTPOMTh BBICKA3BbIBAHUS W OTPHULAHUS BBbICKAa3bIBAaHMI,
pacro3HaBaTh UCTHHHBIC UM JIOKHBIC BBICKA3bIBAHUS, NMPUBOJUTH MPUMEPHl U
KOHTPIPUMEpPHI, OBJAJEET MOHITUAMH: ONpEAeTeHUEe, aKCHOMa, Teopema,
J0Ka3aTCJIbCTBO — M HAYUHUTCS UCIIOJIb30BATH UX ITPU BBITIOJTHECHUU y‘IC6HLIX u
BHEYUEOHBIX 3a/1au.
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INPUMEPHASA PABOYASA INPOI'PAMMA YYEBHOI'O
KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

[lpuopurerHeiMu  1enssMH  OOydeHHs MaremMaTuke B 5—6 Kiaccax

SIBIISIFOTCSI:

— TpopoipkeHHe (GOpMHpOBaHMS OCHOBHBIX MaTEMaTHUECKHX IOHSATHN
(umcno, BETHYUHA, reoMeTpuyecKas ¢urypa), obecreynBaromux
MPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTh ~ MAaTEMaTHYECKOro  00pa3oBaHUs
00y4aromuXCsl;

—  pPa3BUTHC  HMHTCIUICKTYAJIbHBIX M  TBOPYCCKMX  CIIOCOOHOCTEH
00y4aroIIMXCcs, T03HABATENLHON aKTUBHOCTH, MCCIIEHI0BATEIILCKIX YMEHHH,
MHTEepeca K M3y4YCHHI0 MaTEMATHKHY;

— nozaBeleHHE OOydYalomIMXCs HAa JOCTYNHOM M HHX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3U MAaTEMAaTHKU U OKPY)KAIOIEro MUpa;

— ¢dopmupoBarre (QYHKIMOHAIGHOW MaTeMaTHYECKOH T'PaMOTHOCTH:
YMEHHUSI pacHoO3HAaBaTh MAaTeMaTHYeCKHe OOBEKTHl B PEalbHBIX JKU3HEHHBIX
CHTyalUsiX, NPUMEHATh OCBOCHHBIC YMEHHS Ul pCEIICHHS NPaKTHKO-
OpPHCHTHPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh IIOTYYCHHBIC pPE3YIbTaThl H
OLICHUBATh UX HA COOTBETCTBUE MPAKTUIECKOI CUTYALHH.

OCHOBHBIC JIMHUHM COZIEpKaHUSA Kypca MaTeMaTHKH B 5—O6 Kiaccax —
apudMeTHIeCKass M TEOMETpHUYECKas, KOTOPHIC Pa3BHBAIOTCS IapalIeIbHO,
KaXIass B COOTBCTCTBHH C COOCTBCHHOH JIOTHKOH, OJHAKO, HEC HE3aBHUCHMO
OJTHa OT APYroi, a B TECHOM KOHTAKTC U B3aUMOJCHCTBUU. Tarke B Kypce
MPOUCXOMUT 3HAKOMCTBO C OJJIEMEGHTaMH alreOpel ¥ OMHCATEIBHOU
CTaTUCTHKH.

H3ydenne apuMeTHUECKOro MaTepraia HAYMHACTCS CO CUCTEMATH3AIMH U
Pa3BUTHS 3HAHUNA O HATYypaJbHBIX YMCIaX, MOJYUYEHHBIX B HauajgbHOU IIKOJIE.
[Ipu 3TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (hOpMUpOBaHUE
HOBBIX TEOPETHUYECKUX 3HAHUN COUETACTCSI C PA3BUTHEM BBIYHCIUTENBHOM
KYJIBTYpbl, B YaCTHOCTH C OOyYCHHEM MPOCTCUIINM NPUEMAM TMPUKUIKA U
OLICHKH  PE3YJNbTAaTOB BBIUMCICHUH. I3yueHune HATypaJbHBIX  YHCET
npoJo/bKaeTcst B 6 Kacce 3HAKOMCTBOM C HAYaJbHBIMH MOHSTHSIMH TCOPUU
JETTMMOCTH.

Jpyroii kpymHbIi OJOK B ColepKaHUU apu(PMETUIECKON JTUHUU — ITO
npoou. Havano n3ydeHus: OOBIKHOBEHHBIX U JIECATUYHBIX TPOOEH OTHECEHO K
5 Kmaccy. DTO TEpBBI 3Talm B OCBOGHHHM Jpo0Oei, KOraa MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMH HICSMH, TMOHATUAMH TeMbl. Ilpu 3TOM
paccMoTpeHne OOBIKHOBEHHBIX ApoOeii B TONMHOM 00BEME TpeamecTByeT
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M3YYCHUIO NTECATHIHBIX APOOEH, 4TO IeIeco00pasHo ¢ TOYKH 3PEHUS JIOTHKU
MU3JIO)KEHUSI YHUCIIOBOM JIMHMM, KOrJa IpaBWiia JAEUCTBUU C JECATHYHBIMHU
IpoOsSMU MOXXHO OOOCHOBATH YK€ HM3BECTHBIMU aJTOPUTMAMH BBITOTHCHUS
JEHCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C JECATUIHBIMH APOOSIMU
pACIIUPUT BOSMOKHOCTU [UISA TIOHMMAHHUS OOYYarOIIMMUCS TIPHUKIIATHOTO
MPUMEHEHHUsST HOBOW 3aluCH MpU HU3YYEHHHM JAPYTUX MPEeJAMETOB U Ipu
MIPAKTUYECKOM UCMoNb30BaHuU. K 6 Kj1accy OTHECEH BTOPOH ITall B U3y4EHUU
IpoOei, TJae NPOUCXOJUT COBEPLICHCTBOBAHWME HABBHIKOB CPABHEHHS W
npeoOpa3oBanusl ApoOeH, OCBOEGHHWE HOBBIX BBIYMCIHUTENIBHBIX aJITOPUTMOB,
OTTAUMBAHUE TEXHUKH BBIYMCICHHUI, B TOM YHCIE 3HAUCHUH BBIPAXKEHUII,
CoziepKaliXx U OOBIKHOBEHHBIC, M JECATUYHBIC JApOOU, YCTAaHOBJICHHE CBS3EH
MEX1y HUMH, pacCCMOTpEHHE NMPUEMOB pelIeHus 3a/1ad Ha qpoou. B Havane 6
KJ1acca MPOMCXOJUT 3HAKOMCTBO C MOHATHEM IMPOLEHTA.

OCOOEHHOCThIO M3YUYEHHMSI TIOJIOKHUTENBHBIX W OTPUIATENBHBIX YHCEN
SIBJISIETCS TO, YTO OHH TaK)KE MOT'YT pacCMaTpPUBaThCsl B HECKOJIBKO ATaroB. B 6
KJIacce B Havaje M3y4eHus TeMbl «llomoKuTenbHbICH OTPHULIATEIBHBIC YHCTAY
BblAensAeTcs noarema «llenmple yucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIbHBIMA ~ UYUCIAMH M JEUCTBUSIMH €  IIOJOKMTEIbHBIMU U
OTPULIATEIbHBIMA YHUCJIAMH IPOMCXOAUT HA OCHOBE COIEPKATEIBHOIO
MOJX0/1a. DTO TO3BONSET HAa IOCTYIMHOM YPOBHE ITO3HAKOMHTH YYAIIHXCS
MIPaKTUYECKH CO BCEMM OCHOBHBIMM IOHATHUSMU TEMBI, B TOM 4YMCIE U C
MIpaBUJIaAM{ 3HAKOB NPHU BBHIOJHEHUH apu(pMeTHUecKuX neiicTuil. M3ydenne
paIMOHATBHBIX YHCEN Ha ATOM HE 3aKOHYHUTCS, a OyAeT MPOJOIKEHO B Kypce
anreOpsl 7 Kiacca, 9TO CTAHET CIEAYIOIINM IMPOXOIO0M BCEX TPUHIMITHATBEHBIX
BOIIPOCOB, TEM CaMBIM pa3JelieHHe TPYIHOCTeH obmerdaeTr BOCIPHUSTHE
MaTepuaiia, a pacmpefeieHHe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH
proOpeTaeMbIX HaBBIKOB.

[Ipn o0y4yeHnn penIeHnio TeKCTOBBIX 3a7ad B 5—06 Kilaccax HCIOIb3YIOTCS
apudMeTHICCKHEe TMPUEMBI pEIICHUS. TEeKCTOBBIC 3agadud, pelraeMble IPH
0TpabOTKe BBIYMCIUTEIBHBIX HAaBBEIKOB B 5—6 KilaccaX, paccMaTpUBAIOTCS
3a/1a4yl CIICAYIOIMX BUAOB: 3a7aud HA JBMW)KEHHE, HA YacTH, HA MOKYIKH, HA
paboTy ¥ MPOM3BOANTEIBHOCTD, Ha MPOIEHTHI, HA OTHOLICHUS U TPOIOPIIUH.
Kpome Ttoro, oOyuwaromiyecss 3HAKOMSTCS C NpUEMaMM pEIICHHs 3anad
repebOpoM BO3MOXKHBIX BapuaHTOB, ydarcsi paborath ¢ uH]OpManue,
MIPEACTaBICHHON B (hopMme TaOJIUI WIH AUATpaMM.

B TIlpumepHoii paboueit mporpamMMe MNPEIyCMOTPEHO (HOpPMUPOBAHKE
NPOTIE/IEBTUYECKUX alre0panvyeckuX NpeJICTaBlIeHUH. bykBa Kak CHMBOJ
HEKOTOPOT0 YHCJa B 3aBUCHMOCTH OT MAaTEMaTHYECKOro KOHTEKCTa BBOAUTCS
MOCTETIEHHO. byKBeHHas: CHMBOINKA IMPOKO HUCIIONB3YeTCsI MPEXKIE BCETO s
3amicu OOIIMX YTBEPXKICHUH W TPEIUIOKEeHUH, (OpMyl, B YaCTHOCTH MJIs
BBIYHCICHUA TCOMETPUUCCKUX BEIIMYHH, B KAQYECTBEC «3aMECTUTECIIA) YHCa.

B kypce «MartemMaTHKm» 5—06 KIaccOB TIpEACTaBICHA HATJISIHAS
TeOMETPHs,  HampaBJICHHAs HAa  pa3BUTHE  OOpPa3sHOrO0  MBIIUICHHUS,
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MIPOCTPAHCTBEHHOT'O BOOOPAXEHUS, M300pa3UTEIbHBIX YMEHHHA. JTO BasKHBIH
9Tall B M3YYCHHH TI'€OMETPHH, KOTOPBIH OCYIIECTBISICTCS HA HAIJISIHO-
NPaKTHYECKOM YPOBHE, ONMHMpaeTcs Ha HarisqHO-o0pa3HOe MBILIICHUE
oOy4aromuxcs. bonplias poinb OTBOAWTCS TNPAKTHYCCKOH JACSATEIBHOCTH,
ONBITY, OSKCIEPUMEHTY, MojenupoBanuoo. OOydaromuecs 3HAKOMATCS C
TeOMETPUYECKUMH (UTypaMH Ha IUIOCKOCTH M B IPOCTPAHCTBE, C HX
MIPOCTEHIIMMH KOH(UTypansIMH, y4aTcsi n300pakaTh UX HAa HEIMHOBAHHOW M
KJIeT4aTol Oymare, paccMaTpuMBalOT WX NPOCTEHIINE cBolicTBa. B mporecce
M3y4deHUs] HAarJISIAHOW T'€OMETPHM 3HAHWS, IOIyYeHHble OOyJalomuMucs B
HavaJIbHOM IIKOJIE, CUCTEMAaTH3UPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHomy mnany MKOVY «JlyxunoBckas COI» B 5—6 kiaccax
W3yJaeTcss MHTETPUPOBAHHBIA TpeaMeT «MaremaTHkay, KOTOPBIH BKIHOYACT
apupMeTHYecKHii  MaTtepual M HaNDIIHYI0  TEOMETpHI0, a  TakKke
MpONEACBTUICCKUE CBCACHUA W3 aHFe6pr, DJICMCHTHI JIOTMKHM M Haydaja OIInu
CaTeJIbHOM CTATUCTUKH.

VYueOHblil TUIaH Ha W3ydYeHUE MaTeMaTHKH B 5—O6 Kiaccax OTBOAMUT 5
y4eOHBIX YacOB B HEJAEIIO B TEUEHHE Kaxaoro roxa oOydenus, Bcero 340
y4eOHBIX YacCOB.

COJIEPKAHUE YYEBHOI'O KYPCA (o roaiam
OBYYEHMUA)
5 ki1ace

Hamypanvusle yucna u Hyno

Harypanpaoe wmcio. Psan marypamenbeix umcen. Yumcmo 0. M3obOpaxkenue
HATYpPaJbHBIX YHCENl TOYKAMA Ha KOOPAMHATHOHN (YMCIOBOI) TPSIMOU.

[lo3uionHas cHcTeMa CUYHMCIEHHMA. PuMCKas HyMmepamusi Kak HpuMep
HETIO3ULINOHHOM CHCTEMBI CUuCIeHus. JleciTHIHas CuCTeMa CUNCIICHUS.

CpaBHeHHE HATYpaIbHBIX YHCEI, CPABHEHNE HATYPAIBHBIX YHCET C HYJIEM.
Crioco0b1 cpaBHeHHs. OKpyTriIeHHE HAaTYPaJIbHBIX YHCEL.

CioxxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJIS TPH  CIOXKEHHH.
Berunranne kak jeiictBue, oOpaTHOE CIIOKEHHUIO. YMHOKEHHE HATYpPaJIbHBIX
YHCeN; CBOWCTBA HYJIS M €AMHHLBI IPH YMHOXEHUU. J{enenne kak nelcTBue,
oOpaTHOe YMHOXKEHHIO. KOMIIOHEHTBI JAEHCTBHH, CBSI3b MEXKIY HHUMH.
IMpoBepka pesynabraTa apudmernyeckoro neiictsus. llepemecturensHoe u
coueTaTesibHOE  CBOMCTBA  (3aKOHBI)  CIOKCHHS W YMHOXKCHHS,
pacrpeienuTenbHOE CBOMCTBO (3aKOH) YMHOKEHHSI.

Wcnonb3oBanue OyKB [uiss 00O3HAYEHHsT HEM3BECTHOIO KOMITOHEHTA |
3aIicu CBOMCTB apu(METHUECKHUX JCHCTBUIA.

Jlenutenn M KpaTHbIE YMCIa, pa3iokeHHe Ha MHOxuTenu. [Ipocteie u
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cocraBHble uwucna. [IpuszHaku nenumoctd Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM.

Crenenb C¢ HaTypajbHbIM IOKa3aTelieM. 3aluch 4YHcia B BUAE CYMMBI
Pa3psIHBIX CIIaTaeMBIX.

UucnoBoe BbIpakeHue. BblunciaeHne 3HAYEHMH YHUCIIOBBIX BbIPa)KEHU;
MOPSAJOK BBIMOJHEHUsT JAecTBuil. Mcmonp3oBaHMe TpU  BBIYMCIICHUSX
MIEPEMECTUTEIFHOTO ¥ COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKCHUS U
YMHOXEHUS, PaClpeeIUTEIbHOI0 CBOICTBA YMHOKEHHUSI.

/poou

IIpencraBiaenne o JpoOuM  Kak crmoco0e 3amucd  YacTH  BEIHYUHBL
OObikHOBeHHBIE 1poOu. [IpaBuibHbIE W HempaBuibHBIE IpoOu. CMeriaHHas
IpoOb; TpelCTaBICHUE CMEIIaHHOW ApoOU B BHJE HENPABUIBHOH IpOOH U
BBIJIC/ICHUE LICJIOM YacTH 4YHCIa W3 HENPaBWIbHON npobu. M3o0pakeHue
npoOeil ToykaMu Ha 4YHCIOBOH mpsMoil. OCHOBHOE CBOMCTBO JpoOu.
Cokpamienne apobeii. IlpuBenenune npodM K HOBOMY 3HAMEHATEINIO.
CpaBHeHue apooeit.

CnoxeHue ¥ BelYUTaHKEe APOOCH. YMHOKCHUE U ICJICHUE IPpOOeii; B3aUMHO-
oOpatHbie pobu. Haxok/ieHne 4acTu 1e0ro 1 1eNoro Moero 4acTH.

Hecsitmanas 3ammch npoOei. [IpeacraBieHue AecSITHIHOW IPOOW B BHIE
OOBIKHOBEHHOH. I300paskeHne NeCATHYHBIX IpoOel TOYKaMU Ha YHCIOBOM
npsiMoii. CpaBHEHHE NECATHYHBIX ApoOeii.

Apupmerrmueckue AEUCTBUSA C IECATHIHBIME Apodsmu. OXpyTieHne
JECATUYHBIX TpOOeii.

Pewenue mexcmosvix 3aoau

Penrenne TeKCTOBBIX 3amad  apudmerndeckuM cnocobom. Perrenue
JIOTHYECKUX 3ama4. Pemenne 3ama4 mepebopoM BCeX BOSMOKHBIX BapHaHTOB.
Hcnonp3oBanue Mpu pemieHAN 3319 TaOJHI] U CXEM.

Pemenne 3amau, comepammx 3aBUCHUMOCTH, CBS3bIBAIONINE BEIUYHHBI:
CKOPOCTh, BpEeMs, PACCTOSHHE; I[€HA, KOJIWYECTBO, CTOMMOCTb. EJWHUIIBI
M3MEpEHUs: Macchl, 00bEMa, IEHBI; PACCTOSHHA, BpEeMEHH, CKopocTd. CBs3b
MEXIy eAMHUIIAMI U3MEPEHHS KaXXI0H BETHYNHBI.

Penrenne OCHOBHBIX 3a7a4 Ha JPOOH.

[IpencraBienne MaHHBIX B BUAE TaONHII, CTOMOYATHIX AHArPaMM.

Haznaonasn zeomempusn

Harmsimasie mpencraBieHust o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JydY, YroJ, JOMaHas, MHOTOYTOJBHHK, OKPYKXHOCTh, KpyT. YTOI.
IIpsimoid, oCTpBIiA, TYIION ¥ pa3BEPHYTHII YIJIbL.

JninHa  oTpe3ka, METpUYECKUE €OUHULBI JJIuHbL. J[IMHA JIOMaHOMH,
MIepUMeTp MHOTOYTOJbHHUKA. VI3MepeHne M IMOCTPOCHHE YIIIOB C TTOMOIIBIO
TpaHCTIOPTHUDA.

Harmsnaesie mpezncraBieHnss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
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MIPSIMOYTOJIBHUK, KBA/IPAT; TPEYTOIBHUK, O PABEHCTBE (QUTYD.

W3obpaxenne ¢uryp, B ToM umcie Ha Kierdatod Oymare. Iloctpoenue
KOHpUTyparuii W3 dYacTel TpsMOH, OKPY)KHOCTH Ha HCIWHOBAaHHOW U
kiaeryaTtoii  Oymare.  lcmomb3oBaHME — CBOWCTB  CTOPOH M YIJIOB
MIPSIMOYTOJIBHUKA, KBapaTa.

[Mnomans nNpsSMOYroJbHUKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4Hnciie (UTYp, H300paXEHHBIX Ha KIETYATOH
Oymare. EnquHUIBI M3MEpeHUs TIOMAAN.

Harnsinusie IIPEJCTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NPSIMOYTOJIBHBIN  TTapajuiesnenunes, Ky0, MHoOrorpaHHuku. I3oOpaxeHue
NPOCTEUIINX MHOTOIpaHHUKOB. Pa3BépTkn Kybda U mapajuienenuresa.
Co3nianue Mojiesield MHOTOIpaHHUKOB (M3 OyMmard, MpOBOJIOKH, IUIACTHIINHA U
Ip.).

O0BEM MPSAMOYTONBHOIO Mapajuienenumnena, kKyda. EauHunbl mzMepeHus
00béMa.

6 xitacc

Hamypanwvusle uucna

Apudmernyeckne IEHCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIBHBIMH UHCIAMH.
UncnoBble  BBIPAKEHHS, TOPSAMOK JIEHCTBHH, WCIONB30BAHUE CKOOOK.
Hcrionp30BaHue MpU BBIYUCICHHUAX IIEPEMECTHUTENBEHOTO M COYETATEIHHOrO
CBOICTB  CIOXKEHHMSI ¥  yYMHOXCHHS, pacCIpEACIUTEILHOTO  CBOWCTBA
yMHOXxeHust. OKpyTiIeHHe HaTypalbHBIX YHCEIL.

JenuTenu u KpaTHBIE YNCIIA; HAMOOJIBIINI OOIINI ETTUTENNb U HaUMEHbIIIee
obuiee kpaTHoe. J[eMMMOoCTh CyMMBI M ITpOM3BeeHNUs. JleleHrne ¢ 0CTaTKOM.

/poou

OObIKHOBEHHAsI IPpOOb, OCHOBHOE CBOWCTBO JAPOOH, COKpaIleHHE IpoOei.
CpaBHeHHe W ynopsjiouuBaHue apoOed. PemreHne 3anay Ha HaxoaeHUe
YacTH OT IIEJIOr0 M IIEJNOro 10 ero yactu. J[poOHoe 4Hciio Kak pe3yibTaT
nenenust. [IpeacraBienne qecsiTHYHON IpoOu B BHE OOBIKHOBEHHOW NPOOH M
BO3MOYKHOCTH IPEICTaBIICHHUs] OOBIKHOBEHHOI JpoOM B BHUJAE JCCATHIHOM.
JecsaTnuHble IpoOU 1 MeTpuyecKas cuctema Mep. Apudmerndyeckue qeiicTBys
1 YUCJIIOBBIC BBIPpAXKCHUA C OOBIKHOBEHHBLIMH U JCCATUYHBIMU leOG}IMI/I.

OtHomenue. JlemeHue B JaHHOM OTHOIIEHWH. Macmtal, TpomopIus.
IIpumenenue mponopuuii Npu pelIeHuy 3a1a4.

[TonsaTue mporeaTa. Brrancienne npoueHTa oT BEMWYUHBI U BETUYUHBI 110
e€ mporeHTy. BripaykeHne MpoIeHTOB AeCATHIHRIMUAPOOsMH. Pernrenue 3amaq
HAa TIPOLEHTHI. BhIpa)keHHe OTHOIICHHS BETUYMH B MPOIICHTAX.

Ilonoxcumensvnsvle u ompuyamenvhovle Yucia
[HonoxurenbHble M oTpUUATENbHbIE yKcna. Llensle uncna. Moaymne uncna,
TeOMETpHYEeCcKasi WHTEepPIpeTanus MOAYNs uncia. M3o0pakeHWe ducen Ha
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KoOpAMHATHOM mpsiMod. UwucnoBele mnpomexyTku. CpaBHEHHE — UHCEIL
Apudmernyeckue JAEHCTBUSL €  TOJOXKHUTENBHBIMH W OTPHLATEIbHBIMH
YHUCIIAMH.

[IpsaMoyronpHas cucrema KOOpAUHAT HA IUIOCKOCTU. KoopauHAThl TOUKHM Ha
IUIOcKOCcTH, abcuucca M opauHara. IlocTpoenme Touek W Quryp Ha
KOOPJAMHATHOM IJIOCKOCTH.

bykeennvie evipasicenus

IIpumenenne OykB sl 3amUCH  MaTEMAaTHYECKUX BBIPAXKEHUH U
npemiokennid.  CBoiictBa  apudMeTHuecKkuX  JeHcTBUH.  BykBeHHBIC
BBIPQKEHHSI U YUCIIOBBIC MOJICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOXJCHHUE
HEHU3BECTHOr0 KOMITOHEeHTa. Dopmyibl; (Gopmynbl mepuMerpa M IUIOMAId
IpsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Iapajuieienunesa u Kyoa.

Pewenue mexcmosvix 3a0au

Pemienne TekcTOBBIX 3ajad  apupMeTHueckuM crocobom. Pemienue
JIOTUYECKHUX 3aad. Penrenne 3a1a4d nepebopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3amad, comep)kallMX 3aBHCHUMOCTH, CBS3BIBAIOIINX BEIHMYHMHBL:
CKOpOCTb,  BpEMs,  pacCTOSHHE;  LeHa,  KOJIHMYECTBO,  CTOMMOCTB;
MIPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM pabOThl. EAMHMIBI M3MEpeHHUs: Macchl,
CTOMMOCTH; PACCTOSHHMS, BPEMEHH, CKOpPOCTH. CBA3b MEXIYy EAMHHUIAMH
N3MEPEHHUS KaXK{OW BETMYHHEL

Pemenne 3amay, CBA3aHHBIX C OTHOIICHHEM, IPONOPLHOHAIBLHOCTHIO
BEJIMYHH, MMPOLICHTAMH; PELICHHE OCHOBHBIX 3aJay Ha APOOHH IPOLEHTHI.

Omnenka W TPHUKUAKA, OKpyriieHwme pesynbrata. CocTaBieHHe

OYKBEHHBIX BBIPa)KCHHIA 110 YCIIOBHIO 3314 H.

[pencraBienue NaHHBIX € MOMOIIBIO Tadbmui u auarpamMm. CronOdaTsble
JMarpaMMbl: YTEHHE U OCTpOeHHE. UTEHHE KPYroBbIX JHATPAMM.

Haznaonasa zeomempus

Harnsinsble mpezacraBieHdsi 0 Gurypax Ha IUIOCKOCTH: TOYKa, TMpsiMasi,
OTpe30K, JIy4, yroji, JIOMaHas, MHOTOYIOJbHHUK, YEThIPEXYTrOMbHHUK,
TPEYTrOJIbHUK, OKPY)KHOCTh, KPYT.

B3aumHOE pacrojokeHHe [IBYX IMPSMbIX HAa IUIOCKOCTH, MapajuieiibHbIC
MpsIMbIE, MEPIICHANKYIISIPHBIC IPsiMbIe. VI3MepeHne pacCcTOsSHAN: MEKIY JIBYMS
TOYKAMH, OT TOYKH JI0 MPSMOIL; IUTHHA MapIIpyTa Ha KBAJPATHOH CETKE.

W3MepeHue © IOCTPOCHHE YITIOB C ITOMOIIBI0 TpaHCHOPTHPA. Bumsl
TPEYrOJIHHHUKOB: OCTPOYTOJBHBIH, MIPSIMOYT OJIBHBIH, TYIOYTOJTBHEIH;
paBHOOCIPECHHBIH, PaBHOCTOPOHHHI. YeThIpEXYTOJIHUK, PUMEPBI
YeTBIPEXYTOIBHUKOB. [IpSIMOYrOIBHHUK, KBaJpaT: WCIOIb30BAaHUE CBOWCTB
CTOpOH, YIJIOB, JuaroHaneil. l3oOpaxkeHune reoMeTpudeckux Quryp Ha
HEIIMHOBAaHHOW OyMmare C HCIOJB30BaHUECM IUPKYIIs, JIMHCHKHU, YroJbHHUKA,
TpaHcnoptupa. [locTpoeHus Ha KieT4aToil Oymare.

[lepumerp wmHOroyronpauka. IloHsTHEe TUIOMAAM (UTYPHI, EIMHHIIGI
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u3Mepenus wiomany. [IpubiamkEHHOe M3MepeHue Iomaau Guryp, B TOM
YHCIie Ha KBaJpaTHOHU ceTke. [IpnbnmkéHHoe n3MepeHne JUIMHbBI OKPYKHOCTH,
IUIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpAJIbHAs, OCeBas M 3epKajbHas CHMMETPHHU.
[locTpoeHne cMMMETPHYHBIX (QUTYD.

Harnsinasre TIpEACTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢urypax:
napajuleNenunen, Kyo, npusMma, NHpamuia, KOHyC, IWIMHAP, mapu cdepa.
W3o0pakeHne  TPOCTPAHCTBEHHBIX  (UTYP. [Mpumepsl  pa3BEpTOK
MHOTOTPaHHUKOB, LWJIMHIpA n  KOHyca. Co3manne  mopmeneit
MIPOCTPAHCTBEHHBIX (Uryp (U3 Oymaru, NpOBOJIOKH, IUIACTHIIMHA U JIp.).

[loustue 00BEMa; equHUIBI U3MepeHUss 00béMa. OOBEM MPSIMOYOILHOTO
napajuienenune/a, Kyoa.
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ILTAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATBI OCBOEHMSI
NPUMEPHOU PABOYEU IMPOI'PAMMBI KYPCA (IIO T'OJAM
OBYYEHMUA)

OcBoenne ywyeOHOro kypca «Maremartuka» B 5—6 Kiaccax OCHOBHOM
IIKOJIBl  JIOJDKHO ~OOECIeYMBATh JOCTIKEHHE CIEAYIONIMX IPEIMETHBIX
00pa30BaTEIbHBIX PE3YJHTATOB!

5 xiace

Yucna u éviuucnenusn

— [loHnMaTh W TPaBUIBHO YMOTPEONATh TEPMHUHBI, CBSI3aHHBIE C
HaTypalbHBIMU YUCIAMHU, OOBIKHOBEHHBIMHU M JECATHIHBIMU JIPOOSMH.

— CpaBHUBAaTH W YHNOPSIOYMBATH HATYpaJbHBIE YHCIA, CPAaBHUBATH B
TIPOCTEHIIIHX CITyJasX OOBIKHOBEHHBIC APOOH, TECATUIHBIC TPOOH.

— COOTHOCUTHP TOYKY Ha KOOPAMHATHOM (YHCIOBOW) TMPSIMOH ¢
COOTBETCTBYIOIIMM €{ YHCIOM M M300pakaTh HAaTypaJbHbIC YUCIA TOYKAMH Ha
KOOPJIMHATHOH (YUCIIOBOMN) MPSIMOM.

— BermonHATh apudmMernyeckne AeHCTBUS C HATYypaJbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMH B ITPOCTEHIINX CITydasiX.

— BBITTONTHATE TPOBEPKY, MPUKHUAKY PE3YAbTATAa BRIYUCICHHH.

— OKpyrJIsTh HaTypaJIbHBIC YHCIIA.

Pewienue mexcmoswvix 3adau

— Pemrate TekcTOBBIC 3aaUU apU(PMETHICCKAM CIIOCOOOM U C TIOMOIIBIO
OpPTraHU30BAaHHOTO KOHCYHOI'0 Iiepedopa BCeX BO3MOKHBIX BAPUAHTOB.

— Pemrate 3amaun, comepikaniye 3aBUCHMOCTH, CBSI3BIBAIOIINAC BEIHYUHEI:
CKOpOCTh, BPEMsl, PACCTOSHUE; [ICHA, KOJIMYECTBO, CTOUMOCTb.

— Hcnonp30BaTh KpaTKUE 3alKCH, CXEMbI, TAOIHIbI, 0003HAUCHUS TPU
pelleHUH 3a/1ay.

— HOJ'II:?;OBaTbCSI OCHOBHBIMH CIUHUIIAMU I/I3MepeHI/IH: LCHBI, MAacCCHI,
paCCTOHHI/Iﬂ, BpeMeHI/I, CKOpOCTI/I; BI)Ipa)KaTI) OOHU CAWHUIBI BCIINYHNHBI qepe3
JIpyTHe.

— W3Brekars, aHAJIN3UPOBATh, OIIEHMBATH nH(pOPMAILIHIO,
MPEACTABJICHHYI0 B TaOIMIle, HA CTOI0YATOM gUAarpaMMme, HHTEPIPETHPOBATH
[IPEACTABJICHHBIC JaHHbBIC, NCII0Ib30BAThH JAHHBIC P PEIICHUH 3a/1ad.

Haznaonaa zeomempus

— [Tonb30BaThCst TEOMETPUIECKUMH TTOHSITUSIMU: TOYKA, TPsiMasi, OTPE3OK,
Jyd, YTOJI, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT.

— [TpuBOAMTH TPUMEPBI OOBEKTOB OKPYKAIOLIETO MUPA, HMEFOIITHX
(hopMy H3yUCHHBIX T€OMETPUIECKUX (pUTyp.

— HMcrionp30BaTh TEPMUHOIIOTHIO, CBSI3AHHYIO C YIIIAMH: BEpIINHA
CTOPOHA; C MHOT'OYT'OJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, INATOHAJb; C
OKPYKHOCTBIO: PaJIyC, ANAMETP, LICHTP.
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— H300pakaTh U3ydeHHbIE TeOMETpUIEeCKUe GUTYPhl HA HETMHOBAHHOMN U
KJIETYATOM Oymare ¢ MOMOIIBIO IUPKYJISI U TUHEHKH.

— HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
MOMOIIIBIO JTMHEHKH, CTPOUTh OTPE3KH 33JaHHON JJTHHBI, CTPOHTH OKPYXHOCTh
3aJ]aHHOTO Pajnyca.

— Hcronb30BaTh CBOMCTBA CTOPOH M YITIOB MPSIMOYTOJBHHKA, KBaIpaTa
JUTSL KX TTOCTPOEHHSI, BBIYUCIICHUS IUIONIAU U TIEPUMETPA.

— BbIunciTh IEPUMETP | IUIOMIAb KBAJpaTa, NPSIMOYToibHUKA, QUTYD,
COCTaBJIEHHBIX W3 MPSAMOYTOJILHUKOB, B TOM 4uclie (GUryp, n3o0pak€HHbIX Ha
KJIeTYaToi Oymare.

—_— ITonp30BaTbCss OCHOBHBIMM MCTPUYCCKUMU €AWMHHUIAMU HU3MEPECHUA
JUIMHBI, TJTOIIaIW; BbIpaXaTb OAHU €IMHUIBI BEIMYUHBI Y€PE3 APYTIHUE.

— PacnosHaBath MapaiuieNenuesn, Ky0, HCIOIb30BATH TEPMHUHOIOTHIO:
BepIIMHA, PeOpPO I'paHb, U3MEPEHUs; HAXOAUTh M3MEPEHHs Napaulelenuie/a,
KyOa.

— Boruncnats 00bEM Kyba, napanienenunesaa no 3aJaHHbIM U3MEePEHUSIM,
TMOJIB30BATHCS SAMHHUIIAMH U3MEPEHUs 00bEMa.

— Pemiats HeclOXKHbBIE 331240 Ha U3MEPEHUE M€OMETPUUECKUX BEJIHMYMH B
MPAKTHYECKUX CHTYAI[HSIX.

6 KJ1acc

Yucna u evluucnenus

— 3HaTh ¥ MOHUMATh TEPMHUHBI, CBI3aHHBIE C PA3TMYHBIMU BUIAMH YHCEI
U croco0aMM WX 3aINCH, MEPEeXOANUTh (€CIH 3TO BOZMOXKHO) OT OTHOH (OPMEI
3alMCH YMCia K IpYroi.

— CpaBHUBAaTH W YINOPSIOYMBATH IENbIE 4YNCIA, OOBIKHOBEHHBIC U
JIeCSITHIHbIE APOOHU, CPAaBHUBATH YHCIIA OHOTO M PA3HBIX 3HAKOB.

— BbimonHATh,  coderas  yCTHbIE M IHUCbMEHHbIE  IPUEMBL,
apupMeTnyeckne JEHCTBUS C  HATypalIbHBIMM W LEJBIMH  YHCIAaMH,
OOBIKHOBEHHBIMH M JIECSATUYHBIMH  JPOOSIMH,  TIOJOXHTEIbHBIMH W
OTPHULIATEIILHBIMU YHCIIAMHU.

— BbIuncnaTh 3Hau€HMS YMCIOBBIX BBIPAYKECHUH, BBIIONHITH NPUKUAKY U
OLEHKY pe3y/nbTaTa BBIYMCICHHMH; BBINOIHATE NPEOOPa3OBaHUSI YHCIOBBIX
BBIPa)KCHUI HA OCHOBE CBOMCTB apU(METHUECKHUX EHCTBHH.

— COOTHOCHUTB TOUKY Ha KOOPAMHATHOH NMPSIMOH C COOTBETCTBYIOIIUM €l
YHUCIIOM M M300pakaTh YMCIIa TOYKAMU Ha KOOPAWHATHOM MPSIMOiA, HAXOIUTh
MOJIyJIb YHUCIIA.
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— COOTHOCHTh TOYKH B HpﬂMoyFOHLHOﬁ CUCTEMC KOOpAUHAT C
KOOpJAWHATAMU 9TOM TOYKH.

— Oprl"J'IHTL OCabpIC 4Yucjla W JCCATHYHBIC HpO6I/I, HaXOJUuTh
HpI/I6J'II/I)KGHI/I$I HHuCCII.

Yucnoevie u Oyxkeennvie Gvlpary;cenus

— [MoHUMAaTh W yMOTPEOISATH TEPMUHBI, CBSI3aHHBIC C 3aIHCHIO CTCIICHU
Ymcia, HAaXOOWTh KBaApaT W Ky0 YHCIA, BBIYUCIATH 3HAYCHUS YHCIOBBIX
BBIPAKEHUH, COIEPIKALLUX CTEIEHHU.

— [Tonb30BaTbess MmpU3HAKaMy AEITUMOCTH, PAacKIIa[bIBaTh HATypajbHbIE
YHUCIIa Ha MPOCTHIE MHOXKUTENH.

— [Tonp30BaThCs MAaCIITAOOM, COCTABIISITH IPOITOPIIUU U OTHOIICHHS.

— Ucnonb3oBath OYKBBI it O0O3HAUCHHMS YHCEN TPH  3aINCU
MaTeMAaTHYCCKUX BBIPAKCHUN, COCTABIIATh OYKBCHHBIC BBIPAKCHUS U ()OPMYIIHI,
HAXOJUTh 3HAYCHUS OYKBCHHBIX BBIPAKCHUH, OCYIICCTBISASA HEOOXOIUMBIC
IOJICTAHOBKH U TIPEOOPa30BaAHUSL.

— Haxonutbh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoswvix 3adau

— Pemrate  MHOrOIIATOBBIC  TEKCTOBBIC — 3a/Ja4d  apUPMETUYCCKUM
CIIOCOOOM.

— Pemrate 3amaun, CBsI3aHHBIC C OTHOIICHHEM, IMPOIMOPIHOHAIBEHOCTHIO
BEJIMYUH, TPOIICHTAMH; PEIIATh TPU OCHOBHBIC 3a/1a4H HA JIPOOH U MPOLICHTHI.

—_— PeﬂlaTb 3aaa4u, Conepmauu/le 3aBUCHUMOCTH, CBA3BIBAOIIHEC BCIIMYHHBI:
CKOpOCTb, BpeMs, paccrosiHue, IeHa, KOJIMYECTBO, CTOMMOCTb;
[IPOU3BOJIUTEIIBHOCTD, BpeMsl, 00bEMa pPaboThl, HCIONB3YS apu(MeTHUecKue
ﬂeﬁCTBHH, OHCHKy, HpI/IKI/II[Ky; I10JIB30BATHCA CANHULIaMU I/ISMepCHI/ISI
COOTBeTCTBy}OH_U/IX BCIINMYUH.

— CocTaBiiTh OyKBEHHBIC BBIPAKCHHUS IO YCIOBUIO 3a0a4H.

— W3Biiekath wHQOpMAIHIO, TPEICTABICHHYIO B TaOIUIAX, HA TUHEHHOH,
CTONOYATOW WM KPYrOBOW QuarpaMmax, WHTEPIPETHPOBAThH IMPEACTABICHHBIC
JTaHHBIE; NCTIONB30BATh TaHHBIC MIPH PEIICHUH 3a/1a4.

— [pencraBisaTe wWHOOPMAIMIO C TIOMOIIBIO TAONWIl, JIUHEHHOH W
cTONO9YaToON AMATPaMM.

Haznsaonan zeomempus

— [MpuBoauTh mHpUMEpPbl OOBEKTOB OKPYKAIOIIETO0 MHpPA, HMEIOIIUX
dopMy M3YYCHHBIX TI'€OMETPHYECKUX IUIOCKHX M IPOCTPAHCTBEHHBIX (UTYD,
IPUMeEpBHI PABHBIX U CHMMETPHYHBIX Guryp.

— N300pakaTb ¢ TIOMONIBIO ITUPKYJSA, JHWHEHKH, TpPAaHCIOPTHpa Ha
HEITMHOBAHHON M KJeT4aToi Oymare M3ydeHHbIE IUIOCKHE TEOMETPUYECKHE
(Guryps! 1 KOHQUTYPAIIH, CAMMETPUIHBIC (DUTYPHI.

— ITonb30BaThCsl TEOMETPUYECKHMMHU TIOHATHSIMU: PaBEHCTBO (UTYD,
CHMMETpPHS; HCHOJIB30BATh TEPMHHOJOTHIO, CBSI3aHHYIO C CHMMETpPHEH: OCh
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CHMMETPHH, LEHTP CHMMETPHHU.

— HaxoauTh BENMYMHBI YIJIOB M3MEPEHHEM C MOMOIIBIO TPAHCHOPTHPA,
CTPOUTH YIJIbl 3aJaHHON BEJIWYMHBI, MOJNB30BATHCS MPU PEUICHUH 331ad
rpagyCHOM MepOH YIJOB; pacHo3HaBaTh Ha YepTeXaX OCTPBIA, NPsSMOM,
Pa3BEPHYTHIN U TYMON YITIbL.

— BbluucnaTe  AAMHY — JIOMAHOW,  HEpUMETp  MHOTOYrONbHUKA,
MONB30BAaThCS EIUHMLIAMH M3MEPEHUs JJIUHBI, BBIPAXXKAaTh OJHU E€AMHUIIBI
H3MEpPEHUs JUIMHBI Yepe3 Ipyrue.

— Haxonuts, ucnomnb3ys uepTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
JIByMsl TOYKaMHM, OT TOUKH JI0 TIPSMOH, JUIMHY ITyTH HAa KBaJPAaTHOM CETKe.

— Beraucnare miomans (QUryp, COCTaBICHHBIX W3 NPSIMOYTOJIHHKOB,
UCIIONIb30BaTh  pa3OMeHne Ha TPSMOYTOJIBHHKHM, Ha paBHble (QuUrypsl,
JIOCTpaMBaHUE [0 NPSMOYTOJbHHUKA;, MOJH30BATHCA OCHOBHBIMH EIUHHIIAMH
M3MEpPEHUs IUIOMIAAN; BBIPAXKaTh OJHU COMHHUIBI M3MEPEHHUS IUIOMIATU uepes
Jpyrue.

— Pacrio3HaBaTh Ha MOZENAX U U300pPaKCHUSAX NUPAMHIY, KOHYC,
LWJIMHIP, UCIIOIb30BaTh TEPMUHOJIIOTHIO: BEpIINHA, pedpo, TpaHb, OCHOBAHUE,
pa3BEpTKa.

— N300pakaTp Ha KJIETIATON Oymare MpsIMOYTOJIBHBIA MapajiiesenuIe].

— Berumenate  00b€M  IPAMOYTONBHOIO — Mapajulenenunesna, Kyoa,
TI0JIB30BATHCSI OCHOBHBIMH €AMHUIIAMH U3MEPEHUSI 00BEMA; BB

— Pemate HecOXKHBIE 337]a4M HA HAXOXKJICHHE T€OMETPUUECKUX BEITMINH
B IPaKTUYECKHX CHUTYaIUsIX.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOT'O KYPCA (IIO I'OJAM OBYYEHMA)

5 kaace (170 v)

Ha3Banmue pazaena
(TeMbl) Kypca (YHC]IO

OcHoBHOe cojep:kaHue

OcHOBHbBIE BHBI IESITEIbHOCTH 00y4AI0IIUXCH

4acoB)
Harypanbable 4ncaa.
HeiicTBus c
HATYpPAJIbHBIMH
YHCJIAMH
(43 9)

Jecaruunas cucrema cuucieHus. Psan
HATypaJdbHBIX 4yHcend. HaTypanbHbii
psin. Yucno 0. HarypasbHble 4ucia Ha
KoOpauHaTHOH mpsimoil. CpaBHeHuUe,
OKPYTJICHNE HATyPATbHBIX YUCEL.

Apudmernueckne JeicTBus c
HaTypajdbHbIMU yHciaamu. CBoiicTBa
HYJlS TpPH CIOKCHUH U YMHOXCHHH,
CBOMCTBA €IMHUIIBI TPU YMHOMXKECHHHU.
[lepemecTuTensHOoe U coueTaTesbHOE
CBOWCTBAa CIOXEHUSI ¥ YMHOKCHHS,

pacupenenuTebHoe CBOWCTBO
YMHOKCHHSI.
Jenurenn u KpaTHbIE yKcia,

pa3IOKCHUE YUCJIAa HAa MHOMXKUTCIH.
Jlenenne c¢ ocratkom. Ilpocthie u
COCTaBHbIE yHca. IIpusnaxu
nenumocty Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypajbHBIM IIOKA3aTEIEM.
Yucnossle HOPSLIOK
JEUCTBHUIA.

BBIPpAYXKECHUS

Yurarb, 3alUCHIBATh, CPABHUBATL HATYpPaJIbHBIC YUCIIA;
npeaiaraTb M O00CY:KIaTh CHOCOOBI YHOPSTOUMBAHHS
qHCEL.

M300pakaTh KOOPIUHATHYI HPSMYK, 0TMe4YaThb 4YUCIIA
TOYKAMM  HA  KOOPAMHATHOM  MpsIMOW, HAXOAUTh
KOOpJIMHATbI TOYKHU.

HccnenoBarhb cBoiicTBa HaTypaiabHOTO psifa, yncen 0 u 1
TPH CIIOKEHUH ¥ YyMHOKCHUH.

Hcnoab3oBaTh MNPaBUIO OKPYTJIEHUS  HATypalbHbBIX
YHCeL.

BpInoaHATHL apupmeTuvecKue JaeiicTBUS c
HAaTypalbHBIMH  YHCIAMH,  BBIYMCIATH  3HAYCHHS

YHCJIOBBIX BRIPOKEHUH cO CKOOKamMH M 6e3 CKOOOK.
3anuchIBaTh NPOM3BEICHHE B BHUJC CTCNCHH, YUTATh
CTENeHH, HCMOJIb30BATh TEPMUHOJIOTHIO (OCHOBAaHHE,
MOKa3aTellb), BIYUCISATH 3HAYEHHUsI CTCIICHEH.
BbINOMHATH MPUKHAKY M OLEHKY 3HAYCHHH YHCIOBBIX
BBIDAKCHHI, MNpeLIararb M MNPUMEHSTb HPHEMBI
MPOBEPKH BBIYHCICHHUI.

Hcnoab30BaTh MPH BBIYHCIEHUSX [IEPEMECTUTEIIBHOE U
COYETATeNIbHOE CBOMCTBA CIOKEHHS W YMHOXKCHHS,
pacIpeseIuTeIbHOS CBOICTBO YMHOKCHHUS
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Perienne TeKCTOBBIX 3aJ1a4 Ha BCE

apI/I(l)MeTI/I‘{eCKI/Ie Z[eﬁCTBPIS{,Ha JBUKCHHC

1 NOKYIIKH

¢opmyaupoBaTh " NMPUMEHATH npaBuiIa
npeoOpa3oBaHusl YKMCIOBBIX BBIPAKEHUH HAa  OCHOBE
CBOUCTB apu()METHICCKUX JCUCTBHU.

HccaenoBaTh 4nCIIOBBIC 3aKOHOMEPHOCTH, BBIABUTATH H
000CHOBBIBAThH TUIIOTE3bI, ¢opmynupoBaTh
00001IeHNsI M1 BBIBOABI [0 pe3yIbTaTaM MPOBEACHHOTO
nccnenoBanus. @OpMyIMPOBATH ONPENeJeHUs CITUTEIS
U KpaTHOTO, Ha3bIBaTh JCIUTENH W KpaTHBIE YMHCIHA;
pacno3HaBaTh OpocThle U COCTaBHbIE  YHCIIA;
¢opmyspoBaTH M NpUMe-ATh MPHU3HAKH IEIHMMOCTH Ha
2,3,5,9, 10; npuMeHSITHAJITOPUTM PA3JIOKESHUS YnCiia Ha
MPOCThIC MHOXKHUTEIN,; HAXOAUTb OCTATKU OT JCNICHHUS U
HEITOJIHOE YacCTHOE.

Pacno3HaBaTh HCTUHHBIE W JIOXKHBIC BBICKA3bIBAHUS O
HATypalbHBIX  4YHCJIAX, MNPHBOAUTH NPUMEPBI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMSA U OTPULAHUA
BBICKa3bIBaHUI O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncrpyupoBars MaTeMaTHyecKHe TMPeNJIOKEHHS] C
ITOMOIIBIO CBSI30K «W», «HJIN», «ECJH..., TO...».

PemaTh TeKkCTOBBIC 33/1a4d apU(PMETHYCCKAM CIIOCOOOM,
HCNOJIB30BATH  3aBHCUMOCTH  MEKIY  BEIMYHHAMHU
(CKOpOCTh, BpeMsl, pPAacCTOSHHE; IICHA, KOJHYECTBO,
CTOUMOCTBH JIp.): AHAJIM3UPOBATH H OCMBICIUBATH TCKCT
3agayn, mNepegopMyJUpPOBATh YCIOBHE, M3BJIEKATh
HEOOXOJMMbBIC JIaHHBIC, YCTAHABJIUBATH 3aBHCUMOCTH
MEXIy BEIWYAHAMH, CTPOUTH JIOTHYECKYIO IIETIOUKY
paccyxJIeHuil.

MopneaupoBarh XOJi pPCHICHUS 3aJadyd C T[OMOIIBIO
pPHUCYHKa, CXEMBI, TaOIHIIBL.

IlpuBoauTh, pa3douparb, OUEHHBATH  Pa3JINYHBIC
pEIICHHsI, 3aITMCH PEIICHUI TEKCTOBBIX 3ajad.
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Kpuruyeckn ouneHuBaTh TOJyYEHHBI  pe3ynbTar,
OCYILIeCTBJISITh  CAMOKOHTPOJIb, IPOBEPsIsI OTBET Ha
COOTBETCTBHE YCIIOBUIO, HAXOAUTH OIIUOKH.

Pemarp 3amaun ¢ moMompio mepedopa BCEX BO3MOXKHBIX
BapUAHTOB.

3HAKOMUTBCS ¢ UCTOPHeEi pa3BUTHS apUPMETHKU

Harasinnasi reometpusi.
Jlunuu Ha miaockocru (12

1)

Touka, mpsimas, OTpe30K,  JIyd.
Jlomanas. M3MepeHue AIMHBI OTpeE3Ka,
METPHUYECKHE CJIUHUIBI  M3MEPEHHUS
JUTHHBL. OKPYXHOCTBH KPYT.

[pakrnueckass pabora «llocTpoeHne
y30pa U3 OKPYKHOCTEN».

VYron. Ilpsmo#, ocTpslii, Tymoil u
Pa3BEPHYTHIH  YIIIBL. M3mepenue
YTIIOB.

[Ipaktuueckas padota «[loctpoeHne
yTIIOB

Pacno3naBaTh Ha dYepTexax, PHCYHKax, ONHCBHIBAT,
UCIIOJIB3ys TEPMMHOJOIUIO, U H300pazkaTh C IOMOILBIO
4epTEXHBIX HHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K,JIyd,
YTOII, TOMaHYI0, OKPYKHOCTb.

PacnoznaBarb, NPHBOAMTHL  NpPUMEPBI  OOBEKTOB
peansHOro MHpa, MMEIOMHX (OpMy H3ydeHHBIX (uryp,
OLICHUBATh WX JWHEHHBIE Pa3MEpBL

Hcnoub30BaTh JIMHEHKY M TPAHCIOPTUP KaK UHCTPYMEHTHI
JUISL TIOCTPOCHHUS M M3MEPCHUS: H3MEPSATh JUINHY OTpe3Ka,
BEIMUHHY YIJa; CTPOMTH OTPE30K 3aJaHHON IIHMHBI, IO,
3aJaHHON BEJIMUYUHBI; OTKJIAABIBATBL LUPKYJIEM pa Hble
OTPEe3KH, CTPOHTh OKDPYXHOCTh 3aJaHHOTO paJHyca.
H3o0pakaTh KOHQHUTYpaLMH TEOMETPUUECKUX (GHUTYp U3
OTPE3KOB, OKPYXXHOCTEH, MX 4YacTeil Ha HEJIMHOBAHHOWH
KIeTdatoii  Oymare;, mpejjaraTh, ONHCHIBATH U
00Cy:KIaTh CNOCO0bI, AJITOPUTMBI TTOCTPOCHHUSI.
Pacno3naBar, W u300pakaTh Ha HEIUHOBAHHOW U
KJIeT4aToi Oymare IpsiMOH, OCTPHBIH, TYIOH, pa3BEPHYTHIH
YTIIBI; CPABHMBATH YTIIbL

BbruncasiTh AIUHBL OTPE3KOB, JIOMAHBIX.

I[MoHuMAaTH M MCHOJIL30BATH NPH PellIeHNH 3a1a4
3aBUCHMOCTH MEX/y eIMHULIAMH METPUUYECKON CUCTEMBI Mep;
3HAKOMHUTBCS C HEMETPUICCKIMU CUCTEMaMU Mep; BbIPAKATh
JUTMHY B Pa3NNYHBIX eAWHHUIAX n3Mepenns. MceciienoBaThb
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(GUrypHl 1 KOHPUTYpalUH, HCHIOJIB3YS HU(PPOBBIE PECYPCHI

OObIKHOBEHHBIE
apoou

(48 4

JpoOs. [IpaBuibHBIE u
HempaBmWwiIbHBIE  ApoOu. OcHOBHOE
CBOWCTBO TpoOH. CpaBHeHHE
IpoOeii.

CroxeHue " BBIYUTAHUE

0OBIKHOBEHHBIX pobeii. CMenianHas
IpoOb. YMHOXKEHHE H JeICHHE
OOBIKHOBEHHBIX ApOoOei; B3aMMHO-
oOpaTHble 1podu.

Penrenue TEKCTOBBIX 3azad,
comepkamux  apodu.  OCHOBHBIC
3a7a4i Ha JAPOOH.

[Mpumenenne OykB JuIl  3aluCH
MaTeMaTHYeCKUX  BBIPAKCHHH U
NpeUI0KEeHN I

MopaeaupoBath B Trpaduveckoil, npenmerHoi ¢opme, ¢
TIOMOIIBIO KOMITBIOTEPA MOHSTHS U CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH APOOBIO.

Yurarh W 3aNUCBHIBATh, CPaBHHBATh OOBIKHOBEHHbBIC
IpoOw, MpeAIaraTb, 000CHOBBIBATH H 00CY:KIATH CIIOCOOBI
YIOPSA0YUBAHUS APOOEH.

H306pakaTs  OOBIKHOBEHHBIE  JpPOOM  TOYKaMH  Ha
KOOPAMHATHOH TIPSIMOH; HMCHOJB30BATH KOOPJMHATHYIO
NPSMYIO IS CpaBHEHUS Ipo0ei.

®opMyJHpOBaTH, 3aMUCHIBATE ¢ TOMOIIBI0 OYKB
OCHOBHOE CBOWMCTBO OOBIKHOBEHHOH IpOOH; MCHOJIB30BATH
OCHOBHOE CBOHCTBO JpoOHM ISl COKpalleHus Apoded u
HpHBEACHUS ApoOM K HOBOMY 3HaMEHATEIIO.
IIpeacTaBaATh cMENIaHHYIO IPOOL B BUJIC HENPABWIBHOM U
BBIJICTATH LETYI0 YacTh YUCIA U3 HEMPaBUILHON JPOOH.
Beinonnsars apudmMeTHyecKue JeificTBUs c
OOBIKHOBEHHBIMH ~ JIpOOSIMH;  NPHMEHSITb  CBOiicTBa
apu(pMETHYeCKHX  JICHCTBUHA JUISt panuoHanu3anuu
BBIYMCIICHUM.

BbImoaHAT,  NPUKHAKY M OHEHKY  pe3ylbTara
BBIYMCIICHUH; MpeaIaraTb M NPHMEHSTh NPHEMBI
NMPOBEPKH BBIYUCICHHH.

IIpoBoauTh MccIeI0BAaHUSA CBOMCTB Apo0ei, omupasch Ha
YHCIIOBBIE JKCIIEPUMEHTHI (B TOM YHCIE C IOMOIIBIO
KOMIIBIOTEpA).

Pacno3naBarh WCTHHHBIE M JIOXKHBIE BBICKAa3bIBAHHS O
JIpo0sX, MPUBOAUTH MPHUMEPbI U KOHTPIIPUMEPEI, CTPOUTH
BBICKA3bIBAHNUS ¥ OTPHUIAHHS BbICKa3bIBAHHH.

Pemiarp  TEKCTOBBIC 3ajauM, cojeprkalue JIpoOHbIe
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JAHHBIC, U 3aa4i Ha HaXOXKJICHHUC 4aCTH LCJIOro U mcjoro
110 €r0 4acCTH; BBIABJIATH UX CXOACTBA U pa3jin4ius.

MoaenupoBaTh XOA pEIIEHHS 33Jadd C IIOMOIIBIO
PHUCYHKA, CXEMBbI, TaOJIUIIbIL.

IIpuBoaursh, pa3duparb, OLECHMBATH  pPa3IUYHBIC
pelIeHNs, 3alUCH PEIICHNH TEeKCTOBBIX 3aad.
Kputnyeckn omeHMBaTh  TIOMYYEHHBIH  pe3yibTar,
OCYLIECTBIATE CaMOKOHTpPOJIb, IPOBepsii OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOAUTH OIIHOKHL.

3HAKOMHTBCS ¢ UCTOPHeil pa3BUTHS apH(PMETHKI

Harnsianas
reoMeTpHus.
MHOroyroJibHuKH1
(10 v)

MHoroyroasHukd. YeTbIpEXyroabHUK,
MPSIMOYTOJIBHHK,KBAAPAT.

Ipakrtnueckass pabora «lloctpoeHne

MPSIMOYTOJTBHHKA c 3aaHHBIMH
CTOPOHAMHU Ha HEJIMHOBAHHOMN
Oymare».

TpeyronpHuk.

[Tnomans u HepuMeTp

MPSIMOYTOJIBHUKA ¥ MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MNPSIMOYIOJILHUKOB,
CIMHMLBI  M3MEPEHHs  IIIOIIAJH.
[lepumeTp MHOTOYronbHUKA

OnuceiBaTh, HCNOJIL3Ysl TEPMHHOJIOTHIO, H300PaXKATh C
MOMOIIBIO YEPTEXHBIX HHCTPYMEHTOB M OT PYKH,
MOZENUPOBaTh U3 OyMarn MHOTOYTOJIbHUKH.

IIpuBoauTe, mNpuUMepHI OOBEKTOB PEAIBHOTO MHDA,
UMeIoIUX (opMy MHOTOYrONBHHKA, HPSMOYTONTBHUKA,
KBaJIpaTa, TPEyroNbHUKA, OeHUBATH X JINHEHHBIE pa3MephI.
BbruncasiTh: nepuMerp TpeyrojbHUKA, MIPIMOYTOJbHUKA,
MHOTOYTOJIbHUKA; TITOIIA b IPSIMOYTOJTbHIKA, KBaIpaTa.
M300paxaTh  OCTPOYroibHBIE,  NPSMOYTOJbHBIE U
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAaHHOW M KJIETUaTOH Oymare KBajapar
U IOpSAMOYTOJIbHUK C 3aJlaHHBIMU JUIMHAMU CTOPOH.
HccnenoBarh cBoiicTBa NpsAMOYrojbHHMKA, KBajpaTa
myTéM  OSKCIIEpHUMEHTa,  HaOIIOJAEeHHs,  U3MEepeHus,
MOJICJIMPOBaHMs; CpaBHMBAaTh CBOWCTBa KBaapara W
HPSIMOYTOJTbHHKA.

KOHCprl/lpOBaTb MareMaTu4eCKue IMpeaaoKeHuss C
IIOMOIIBIO CBs30K ((HeKOTOpBIﬁ)), «IF000M Y.
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Pacnmo3HaBaTh HCTUHHBIE M JIOXKHBIC BBICKA3bIBAHUS O
MHOT'OYTOJIbHUKAX, NPUBOIUTH npuMepbl u
KOHTPIIPUMEPBI.

HccaenoBaTh 3aBHCHMOCTB IUIONIAIN KBAApaTa OT JUTH-BI
€ro CTOPOHBI.

Hcnoap3oBaTh,  cBOWCTBAa  KBAJApaTHOM  CETKH  JUIs
nocTpoeHuss Guryp; pazdmBaTh TPAMOYrOJEHUK Ha
KBaZpaTbl, TPEYrOJbHUKH; COCTABJATH (QHUTYPHl U3

KBaJpaToOB U IIPIMOYTOJbHUKOB U HAXOJUTh UX IUIOIIAAb,
pa3bmuBaTh (HUIYpEl Ha NPSIMOYTOJIGHUKHM U KBaApaThl H
HAaXOAUTh UX TIIOIIAb.

BeipaskaThs BelMYMHY IUIOIAAM B Pa3lIMYHBIX €JUHUIAX
U3MEpeHHs] METPHYECKOH CHCTEeMBl Mep, NMOHHUMATh H
HCMO0JIb30BATh 3aBHCHMOCTH MEXAYy METPHUECKUMU
eAMHULAMH U3MEPEeHUs IUIOLIaIH.

3HAKOMHTBCSI ¢ MpPHMepaMH NPHMEHeHUsl IUIOIAaIu |
HepuMeTpa B IPaKTUYSCKUX CUTyarusix. Pemars 3agaun
U3 pealbHOH OJKM3HM, MNpeajaratb M 00CY:KIaTh
pa3jMyHbIe COCO0bI pelIeHus 3a1a4

JecaTuynbieIpooH

(38 v)

Jecsaruanas 3aIiCh IpoOeit.
CpaBHEHHE JeCATUYHBIX ApOoOeit.

JleficTBUS ¢ NECATHYHBIMH JPOOSIMH.
OxpyriieHNe AeCATUYHBIX ApoOeil.
Pemenne TEKCTOBBIX
coJiepKaIuX  APOOH.
3a1a4u Ha IpoOu

3ajad4,
OCHOBHEIC

IIpeacraBasaTs ACCATHYHYIO ApOOb B BHUIE OOBIKHOBEHHOM,
YUTATh W 3alMCHIBATH, CPABHUBATH JECSATUYHBIE APOOH,
npeaiaratb, OOOCHOBBIBATL U 00CYXKIATh  CHOCOOLI
YIOPSAOUNBAHUS JECATUYHBIX IPOOCH.

H3o00paxaTh necATUUHBIE APOOM TOYKAMHM Ha KOOPAMHATHOM
IPSMOH.

BpIABJISITH CXOACTBA W PA3JUYMA TPABWI apUPMETHUCCKHX
JIEUCTBUIA C HATYpAJIbHBIMHU YHCIAMU M JIECATUYHBIMU APOOSIMH,
OOBSICHATh HX.
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BeimosHsaTs  apudmMeTHyeckue JCHCTBHS € JCCATUYHBIMH
IpoOsiMU; BBIMOJHATH MPUKHAKY W OIEHKY pe3ylibTara
BBIUHCIICHUM.

IIpumenaTrs cBoiicTBa  apuMeTHYECKUX  JCHCTBUH Ul
palroOHATN3aHU BEIYNCIICHH.

I[IpuMeHATH NPAaBHIO OKPYIVIEHHS JIECATUYHBIX JApOOCH.
IIpoBoauTHL HCC/IEIOBAHUSI CBOICTB JIECATUYHBIX JApoOeH,
OIHUPAsCh HA YUCIIOBBIC IKCIICPUMEHTHI (B TOM YHCIIC C TOMOIIBIO
KOMITBIOTEPa), BBIABMIaTh TUIOTe3bl U NPUBOAUTH HX
000CHOBaHWUSI.

Pacno3HaBaTh UCTHHHBIC H JIOXKHBIC BBICKA3BIBAHUS O APOOSX,
NPUBOIUTH npuMepbI i KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS ¥ OTPULIAHHS BbICKA3bIBAHUI.

PemaTh TekcTOBEIC 32/1a9H, COJEpIKAIINE TPOOHBIC TaHHBIC, H Ha
HAXOJKJCHUE YaCTH I[EJIOr0 M IIEJIOr0 0 €ro 4acTH; BbISABJISTH
HX CXOJCTBA H Pa3IMYHsl.

MopeaupoBaTrh XOJ PEUICHUS 33Ja4d C IMOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. IlpuBoauTH, pa3duparb, OLEHUBATH
pa3iMyHbIe PEUICHUS, 3aIIMCH PEIICHHH TEKCTBBIX 3a/1a4.
OmnepupoBaTh JPOOHBIMH YHCIIAMH B PEalbHBIX JKU3HCHHBIX
CUTYaLUSIX.

Kpuruyecku OLIEHUBATh OJTyYESHHBIN pe3ynbrar,
OCYILECTBJISITH CAMOKOHTPOJIb, TIPOBEPSIsS OTBET Ha COOTBETCTBHE
YCIIOBUIO, HAXOJIUTH OMIMOKH.

3HAKOMHUTBCS ¢ MCTOPHE Pa3BUTHs apu(dMETHKU

Harnsanas
reomerpus. Teaa n

¢urypsiB
npocrpancrse(9 )

MHOrorpasHHIKH. H3zo0paxenune
MHOTOI'PaHHHKOB. Mopenn
MPOCTPAHCTBCHHBIX TEII.

IIpsimoyronbHbll  mapaienenunes,
KyO. PazBéprku KyOa "

PacnosHaBaTe, Ha 4epTekax, PHCYHKaX, B OKpY:KalolleMm
MHpe TPSMOYTONBHBIA Tapauienenuie]], Kyd, MHOrOrpaHHHKY,
ONMCHIBATH,  MCNOJb3YyS  TEePMHHOJIOrHIO,  OLEHHBATH
JIMHEIHbIe pa3Mepsbl.

IIpuBoauTH MpHMePbI 00BEKTOB PEATHHOTO MHUpA, MMEIONIHX
(opMy MHOTOTPaHHHMKA, NPSMOYTOJBHOIO MapaJuleenuIIea,
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napajuieaenumneaa.

IpakTueckass padora «Pa3Béprra
KyOa».

O0béM  Kkyba,  HPSIMOYTOJBHOTO
TapaJuIeNernure/a

Kyoa.
M3006paxkaTs Ky0 Ha KiIeT4aToi Oymare.

Hccaenosars cBOlicTBa Kyo0a, MIPSIMOYT OJIBHOTO
napajuieenuiea, MHOTOTPAHHUKOB, UCTIONB3YS! MOJCIH.
PacnoznaBare W m300paxaThb  pa3BépTkH  Kyba WM
napajuieneniuresia. MoaeanpoBarb KyO M HapaiielenuIe]] u3
OymMarm © TMPOYUX  MAaTepuaioB, OOBACHATH  CHOCOD
MO/ICIIMPOBaHHUS.

Haxoauth wu3MepeHus, BBIMHCIATH IUIONAJ]b IOBEPXHOCTH,
00béM Ky0a, MPSAMOYTrOJNILHOTO MapasuleNienuIena; Heeaea0BaTh
3aBHCHMOCTH 00bEMa Kyda OT JUIMHBI ero pedpa, BHIABHTATH H
000CHOBBIBATH TMIIOTE3Y.

Habmogate M NPOBOAMTH AHAJIOTMM MEXIY IOHATHIMH
mwIomanad u o0béMa, IepuMeTpa M IUIONAIM HOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIE BBICKA3BIBAHUS O
MHOTOTpaHHHKaX, HPHBOAUTH NPHMEPBI U KOHTPIPHMEPHI,
CTPOUTH BbICKA3bIBAHMS 1 OTPHIIAHUS BBICKa3bIBAHUH.

Pemarp 3agaum 13 peajbHOM JKHU3HU

IloBTOpEeHue u
0000menune (10 v)

IToBTOpEHHE OCHOBHBIX TOHITHH WU
METOJIOB Kypca 5 kiacca, 06o6menue
3HAHUI

BuIuHcaATh 3HAUCHUS BBIPAKCHUI, COJEpPIKAIMX HATypaJbHbIC
4nucia, OOBIKHOBEHHBIE W JIECATHYHBIC JpOOW, BEHIONHATH
npeoOpa3oBaHus YuCel.

Beiouparhb cnocod cpaBHEHUs YKCEIl, BEIUMCICHUH, IPUMEHATH
CBOICTBA apHPMETHUYECKHX JEHCTBHH IS palOHATN3ANNH
BBIYMCIICHUH.

OcyuniecTBJIATh CAMOKOHTPOJIb BBINOIHAEMBIX JAEHCTBUIl M
CaMOIIPOBEPKY Pe3yJbTaTa BBIYHUCICHUH.

Pemars 3amaum W3 peanbHOM  KM3HHM, HNPHMEHATH
MaTeMaTH4yeCKHe 3HAHMSl AT pEHIeHHUS 3aJad M3 JPYrux
y4eOHBIX IPEIMETOB.

Pemars 3agaun pa3HbIMH CIIOCO0aMH, CPABHHBATH CIOCOOLI
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pelIeHNs 3a/1aul, BBIOHPATh PAIIHOHAIBHBIN C0CO0
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6 kaacce (170 )

Haspanmue
pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHoOBHOe cojep:kaHue

OcHOBHBbIE BH/bI 1eATEJbHOCTH 00Y4AIOUIHXCH

Harypaabubie
Yuciaa

(30 v)

Apudmernueckne JeHCTBUSL c
MHOTO3HaYHBIMHI HaTypanbHBIMU
yuciaMu. YHCIOBBIE  BBIPAXKEHUS,

TOPSJIOK JISUCTBUI, WCHOJIB30BaHHE
cKkoOOK. OKpyrjieHHe HaTypalbHBIX
qucel.

Jemurenn W KpaTHblE  4YHCIA;
HauOONpIMIUN  OOIMHA  JCIHUTENs U
HaMMeEHbIIIee 00IIee KPaTHOE.
Paznoxenue uucia Ha - IpOCThIC
MHOXHTEIHU. J{eMMMOCTh CYMMBI U
npousBeeHus. JleJIeHue ¢ OCTaTKOM.

Pemmenne TeKCTOBBIX 3a1a4

Boinoanars apupmernyeckue AeficTBUSI C MHOTO3HAYHBIMU
HATypaJbHBIMH YHCIAMH, HAXOJAMTh 3HAYeHUS] YHCIOBBIX
BBIPOKCHUI CO CKOOKamMH M 0e3 CKOOOK; BHIMMCISITH 3HAYEHUS
BBIPQXKEHUH, COAEPXKAILIUX CTENECHU. BBINOMHATH NPUKHIAKY U
OLIEHKY 3HAYEHUI YMCIOBBIX BBIPAKEHUH, NPUMEHATH NMPUEMBI
NpoBepKH pesynpTara. Mcmoib30BaTh NHPH  BBIYMCIEHHSIX
MEPEMECTUTENIbHOE W COuYeTaTeNIbHOE CBOMCTBA CIIOKEHUS U

YMHOXEHHUS,  PACHpEACIUTENbHOE  CBOMCTBO  YMHOXCHHUS
OTHOCHTEJILHO CIIOKEHHS, CBOMCTBa apu(METHICCKUX
JIEHCTBHM.

HccaenoBaTh YHCIIOBEIC 3aKOHOMEPHOCTH, MIPOBOJIUTH
YHUCJIOBBIC OKCIICPUMEHTHl, BBIIBUIaTb M 00OCHOBBIBATH
THIIOTE3bI.

@®opMyJHPOBATH  ONpedeJeHUs] JIeUTeNlss U KpaTHOro,

HanOOJBIIETO OOIIEro ACIUTEAs M HAMMCHBIIEro OOIIEero
KpaTHOTO, MPOCTOrO0 M COCTABHOI'O YMCEN; HCIOJIb30BaTh 3TH
MOHATHUS NIPU PELICHUH 3a/1ad.

[IpuMeHATH AJTOPUTMBI BHIYKMCICHUS HAaWOOJBIIETO OOIIEro
JIeTUTENs W HAUMEHBLIETo OOIEro KpaTHOro JBYX YHCEll,
AINTOPUTM Pa3JI0KEHUS YACTIA Ha POCTHIE MHOXKHUTEIH.
HccaenoBats ycrnosus genumocTr Ha 4 u 6. UccnenoBars,
00cyx1aTh, GOpMYIMPOBATH U 000CHOBBIBATH BBIBOJI O
YETHOCTU CYMMBI, IPOU3BEACHUS: IBYXUETHBIX YHUCEIN, ABYX
HEYETHBIX YUCJIEC, YETHOTO U HEUYETHOT'O YMCEJI.
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HccenenoBarh cBOiiCTBA JIETMMOCTH CYMMBI U TIPOHM3BEICHHUS
YHCET.

IIpuBomuMTH mNpHMepHI uYKceNl C 3aJaHHBIMH CBOMCTBaMH,
Pacno3HaBaTh BepHble U HeBePHBbIE YTBEPXKICHHUS O CBOICTBAX
4HCEll, ONPOBEPraTh HEBEPHbIC YTBEPXKACHHS C MOMOIIBIO
KOHTPIIPHMEPOB.

KoncTpyupoBats MaTeMaTH4ecKue MPeAIOsKeHHsI C TIOMOIIBIO
CBSI30K (@1», «HIN», «ECIH..., TO...».

Pemars TEeKCTOBBIC 3a/1auM, BKIIOYAOIINE MOHITHS JSIUMOCTH,
apuMEeTHIECKUM  CIIOCOOOM, HCIIONB30BaTh Iepedop  Bcex
BO3MOXHBIX BapPHAHTOB.

MopeaupoBarh X0 pPELICHUS 33Ja4d C I[IOMOLIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTs, pa3éuparb, OLEHHWBATH pA3INYHBIC PELICHHS,
3aMHCH PEIICHNI TEeKCTOBBIX 3a/1ad

KpuTuueckn omeHMBATH MOJYyYCHHBIH pE3yNbTaT, HAXOIWUTDH
OLIMOKHM, OCYIIECTBISATh CAMOKOHTPONb, MpOBEPssS OTBET Ha
COOTBETCTBHE YCIOBHIO

Harasignasn
reomMeTpusl.
I[Ipsimble HA
miaockocru (7 1)

TTeprieHMKyISpHBIC TIpSIMBIE.
[TapannenbHble npsiMbIE.

PaccrosiHne Mexay ABYyMS TOYKaMH,
OT TOYKH 0 HpﬂMOi’I, JUIMHA IIYTHU Ha
KBaJpaTHOM CeTKe.

ITpumeps! PSIMBIX B IPOCTPAHCTBE

Pacno3HaBaTrh Ha depTekax, PHCYHKaxX CIydad B3aWMHOTO
PacIoIOXKEHUs! ABYX HPSAMBIX.

HN3o00paxkaTh ¢ NOMOIIBI0 YepTEKHBIX HHCTPYMEHTOB Ha
HETMHOBAaHHOW W KJeT4aTod Oymare JBe IepeceKaromnecs
IpsMble, JIB€ IapajulesIbHbIE IPSAMBIC, CTPOUTH IMPSIMYIO,
HNEPIECHAUKYISIPHYIO JAaHHOM.

IIpuBoAMTH NPUMePbI MTAPATIETBHOCTH U IEPHEHANKYISIPHOCTH
IPSIMBIX B NIPOCTPAHCTBE.

PacnosnaBarb B MHOTIOYrOJIBHHKAX IEPIEHAUKYISPHBIC U
napajienabHble  CTOpoHbL. M300pamaTbh MHOTOYTONBHHKH C
napaiiCJIbHBIMU, NEPIICHAUKYIAPHBIMU CTOPOHAMMU.

HaxoauTh paccTOsSIHUE MEXAY JBYMsI TOYKAMM, OT TOYKH JIO0
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OpsIMOM, IIMHY IyTH Ha KBAJpaTHOM CETKe, B TOM YHCIE
UCTIONB3Ys IU(PPOBBIE PECYPCHI

JApoou
(32 v)

OOBIKHOBEHHast ~ Apo0b, OCHOBHOC
CBOWCTBO npobwu, COKpaIleHne
IpoOeii. CpaBHeHHE u
YIOPSIIOYUBAHKE IPOOEH.

JecsTiuHble IpOOM M METpHYCCKast
cucremMa mep.

Apudmernieckue JeficTBus c
OOBIKHOBEHHBIMH UM JI€CATHYHBIMHU
TPOOSMH.

Otnomenne. Jlenenne B JaHHOM
oTHomeHnH. Macitad, IporopIys.

IlonsitTne mpouenra. Beruncnenue
MPOIEHTA OT BEIWYMHBI U BETHYUHBI
1o €€ MPOIEHTY.

Pemenue TEKCTOBBIX 3ajad4,
COJICPIKAIIUX APOOU U MPOLICHTHL.

IIpaktuueckas pabora «OTHOUIEHHE
JUTHHBI OKPY)KHOCTH K €€ THaMeTpy»

CpaBHUBATb M YNOPSA0YMBATH JpOOH, BHIOMPATH CHOCOO
CpaBHEHHUS IPOOEH.

IpexcraBasitb jecaTH4YHBle JApoOM B BHAE OOBIKHOBEHHBIX
Jpobell 1 OOBIKHOBEHHbBIE B BHJIE ACCATHYHBIX, HCIOJIb30BATH
KBHUBAJICHTHbIE MPEJCTABJIEHUsI JAPOOHBIX YHMCEN IpPU HX
CPaBHEHUH, TIPH BBIYNCICHUSAX.

Hcnoan3oBaTh JecsiTHYHBIE JpoOM TpH  NpeoOpa3oBaHUM
BEJIMYMH B METPUUECKON CHCTEME Mep.

BoinosiHATs apudpmernyeckue geiicTBUs ¢ OOBIKHOBCHHBIMH U
JECATUYHBIMU JIPOOSIMU.

Beruncants 3HAYCHUS BEIPAXKEHHUH, cozlepIKaInx
OOBIKHOBEHHBIE u JECSITUIHBIE Jpobu, BBITIONTHSTH
npeoOpa3oBanuss ApoOei, BBIGHPATH C€NMOCO0, NPHUMEHSTH
cBOICTBA apHPMETHUYECKHX ICHCTBHH IS paIMOHAIH3AINN
BBIUMCIICHUI.

CocTaBJATh OTHOLICHUS U TPONOPLIUH, HAXOAUTh OTHOLLICHUE
BEJIMUHH, JICJIUTH BEJIMINHY B TaHHOM oTHomeHnn. Haxomurs
IKCMEPHMEHTAILHBIM MYTEM OTHOIICHUETHHBI OKPYXHOCTH K
eé nuameTpy.

HntepnperupoBaTth MacmTad Kak OTHONIGHHE BEJIUYHH,
HAXOJUTh MAacIITad IIaHa, KapThl M BBIYUCITH PAcCTOSHUS,
UCTIONB3Yys MacIiTad.

OOBSICHATH, YTO TAaKOE IPOIEHT, yHOTPEOISATH 000POTEIPEYH CO
CIIOBOM (IIPOIEHT». BbIpazkaTh MPOIEHTH B ApoOSX U ApodH B
NPOLEHTaX, OTHOUIECHUE NIBYX BEJIMYMHB IPOLICHTAX.

BBIMHCAATH NIPOLEHT OT YHCIA M YHCIO IO €ro IPOLEHTY.
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OKpYrasTh JApOOU U NPOIIEHTHI, HAXOAUTh MPUOIMKEHUS YHCEIL.
Pemiare 3aJa4M  Ha YACTH, TNPOLCHTHI, MPOIOPIHH, HA
HaxoKaeHue JApo0u (IPOLEHTa) OT BEIMYMHBI M BEJIMYUHBI 110 €&
npobu  (TMpoNeHTy), ApoOu (TpoleHTa), KOTOPBI COCTaBISIET
O/IHa BeJMYKMHA OT Apyroii. [[puBOANTH, pa3dupaTh, OLEHUBATH
pasIMYHBIE PEIIEHNUS, 3AIMCH PEIICHNI TEKCTOBBIX 3aJ1au.
W3Baexkars undpopManui w3 TabiuMIl W JUarpamm,
HHTEPIPETHPOBATH TabJIMYHBIC JIAHHBIE, OIIpe/IeNATh
HaHGOHblﬂee U HAUMCHBLICC U3 NPEACTABJICHHBIX HAaHHBIX
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Tpooonsicenue

Ha3sBanmue

paszena (TemMbl) OcHoBHOE cojep:kaHue OcHoBHBIEC BH/bI AeSITEJILHOCTH 00y4aI0LIUXCS
Kypca (4HcJI0 4acoB)

Harnspnas OceBast cummMeTpus. LleHTpansHas Pacno3naBarh Ha uepTexax M M300paKEHUSIX, H300pakKaTh OT
reoMeTpusi. CHUMMETpHS. PYKH, CTPOMTH C HOMOLIBIO MHCTPYMEHTOB (urypy (0oTpesox,
Cummerpus JIOMaH T BHUK psIM JIGHUK K HOCTb
p ITocTpoenne CUMMETPHUYHBIX OMaHYIO, peyrox . pAMOyro o OKPYXKHOCTE),
(6 u) duryp CHMMETPUYHYIO TAHHOM OTHOCUTENIBHO IPSIMOM, TOYKH.

' Haxoaute mnpuMepnbl CUMMETPUM B  OKPY)KAalOIIEM MHpE.

Hpaxrudeckas padora «Ocesast MoaesupoBats u3 Oymarum naBe (QUIypbl, CHMMETPUYHEIC

CUMMETPUSY. OTHOCHUTEJIBHO IMpPSIMOH; KOHCTPYMPOBATH TI'€OMETPUUECKUE

CHMMETpHS B IIPOCTPAHCTBE KOH(UIrypaluu, UCIOJb3ysl CBOMCTBO CHMMETPHH,B TOM 4YHCIIE

C MOMOIIBIO IIU(PPOBEIX PECYPCOB.

HccnenoBarh CcBOWCTBA WM3YyYEHHBIX (UTYp, CBS3aHHBIE C
CHMMeTpHEH, UCTIONB3Ys 9KCTIEPUMEHT, HaOITIo/IeHNeE,
MOJZIEIUPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTb C IIOMOIUBIO KOHTPIPUMEPOB
YTBEP)KACHUS O CHMMETpun (QUryp
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Beipaikenusc
oyxBamu (6

1)

Ilpumenenne OykB miId  3amucu
MaTeMaTHYECKUX  BBIPAKEHHH U
MIPEUI0KEHU. byxBenHble
BBIPa)KEHUS u YHCIIOBBIC
TIOJICTAHOBKH.

BykBeHHbBIE paBeHCTBa, HaXOXKICHHE
HEN3BECTHOT0 KOMIIOHEHTa.DopMyIibl

Hcnoab3oBath 6yKBbI JJIs 0003HaYEHUS YHuCel, Ipu 3alucu

MaTeMaTHIECKHX  yTBEP)KACHHWH,  COCTABIATh  OyKBEHHBIC
BBIPKEHHUS TI0 YCIIOBHIO 3a71a4H.
HcciienoBaTh  HECIOXKHBIE — YUCIIOBBIE  3aKOHOMEPHOCTH,

UCTIONB30BaTh OYKBBI AT X 3aIHCH.

BbIuMCIATh YNMCIOBOE 3HAUEHHE OYKBEHHOTO BBIPAXKEHMS IPH
3a7aHHBIX 3HAYCHUIX OYKB.

3anuceIBaTh dhopmyasr: TIepruMeTpa u TUIOMIAN
NpSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPYXHOCTH, IUIONIAIH
Kpyra; BBIIOJHATH BHIMHCIEHHSI 110 3THM (QopMyIaM.

CoctaBasite  (OpMYJIbl, BBIPAKAIOMINE 3aBUCHMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOHM3BOJAUTEIFHOCTh, BpeMs, 00BEM paboTEHI;
BBINOJIHATH BBIYUCIICHHUS 110 3TUM (HOpMyIIam.
Haxoaurtnb HEU3BECTHBIN KOMIOHEHT
JIEUCTBUS

apudmeTHIecKoro

39




Harnsanas
reomMeTpHs.
Durypbl

Ha iockocru (14

)

YeThIpEXYyTOJIbHHUK,
YETBIPEXYTOJIbHUKOB.
IIpsiMmoyrosbHUK, KBajapar: CBOWCTBa
CTOPOH, YIJIOB, THarOHAJCH.

MPUMEpEI

M3mepenue YIJIOB. Buast
TPEYroJIbHUKOB.

IIepumerp MHOTOYTOJIbHHKA.
[Inomans ¢buryps. Dopmyibl
nepumerpa u IIOLAAU
MPSIMOYTOJIbHUKA. Tpubmmxénnoe
U3MepeHue rIonaam Guryp.
IIpaktnueckas padora «llmomans
Kpyra»

M3o6pakaTs Ha HEIMHOBAHHOM M KileTdarod Oymare c
UCTIONB30BAaHUEM YEPTERHBIX HHCTPYMEHTOB UETHIPEXYTOIBHIKH
c 3aJaHHBIMU cBOlicTBaMu: c napasuieTbHBIMHU,
HEePIeHUKYSIPHBIMHU, PABHEIMU CTOPOHAMH, IPSIMBIMHU YTJIAMH H
Ip., paBHOOEAPEHHbIH TpeyronpHUK. [Ipeaaarars u 00CyK1aTh
€1oco0bl, AATOPHTMbI TOCTPOCHHSI.

HccienoBarh,  UCHONB3ys  OKCIIEPUMEHT,  HaOIIOJEHHE,
MOZENUPOBAHNE,  CBOHCTBA  TPSIMOYrOJIBHMKA,  KBajpara,
pa3buBarh Ha TpeyronbHUKH. OO0OCHOBBIBATH, ONPOBEPraTh C
MOMOIIBI0O KOHTPIIPUMEPOB YTBEPIKACHUS O HPSMOYTOJBHUKE,
KBaJ[paTe, paclno3HaBaTh BEPHBIC 1 HEBEPHBIC YTBEPIKICHUSL.
N3MepsATh U CTPOMTHL C MOMOIIBIO TPAHCTIOPTHPA YTIIBI, B TOM
YHCJIe B MHOTOYTOJIbHUKE, CPABHHBATH YIIIb; PACMO3HABATH
OCTpHBIe, TpsIMBIE, TyIble, pa3BEPHYTHIC YINIBL Pacrmo3HaBaTh,
H300paKkaTh OCTPOYTOJBHBINA, NPSAMOYTOIBHBIN, TYHOYTOJIbHBIN,
paBHOOEIPEHHBIH, PABHOCTOPOHHUH TPEYTOJEHHUKH.

BeruncanaTs HepuMeTp MHOTOYTOJIbHUKA, TUIOMIANb
MHOTOYTOJIbHUKA Pa30MeHNEM Ha NPSAMOYTONBHHUKHU, Ha PaBHbIC
(GUryphl, HCIOJB30BaTh METPUUECKHE EIAUHUIBI H3MEPEHHUS
JUTMHBI U TUIOIA/IN.

Hcnoab3oBaTh Npudan:kéHHOe M3MepeHHe UIMH | IUIOIaaei
Ha KjerdaTtoil Oymare, HPHOMIKEHHOE M3MEPEHUE JUTHHBI
OKPY)KHOCTH, IUIOMIagu Kpyra
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IIpoooncenue

Haspanmue
pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHoBHOE coaepkanue

OcHoOBHBIE BHUABbI 1€ATC/JIBHOCTH oﬁyqalomnxcn

ITonoxkuTEIbHBIE T Ilenbie YHCIIa. Monynb 4JHCIIa, IIpuBOAMTH NpHUMeEPHI HCIOJIL30BAaHUS B PEAJbHON >KU3HU
oTpHUATe/bHbIE reoMeTpHyecKas MHTEPIIpETaIns TIOJIO’KUTENIBHBIX ¥ OTPULATENbHBIX YHCEl.
qucia MoyIis. YncIIoBbIe TPOMEKYTKH. N300pazkarh JIGNIS(S qucIa, MTOJIOKHUTENTHHBIE u
40 g OTpHUIIATEIIbHBIC YHCJIa TOYKAMH Ha YHCIOBOM IIPSIMOM
( ) IlonoxwurensHple ¥ OTpUIATEIBHBIC prn p ’
HCNOJIB30BATH YHCIIOBYIO MPSIMYIO JUTS CPAaBHEHUS YHCEl.
yrcia. CpaBHEHHE MOJOKUTENBHBIX U
IlpuMeHATh NpaBMJIA CPAaBHEHUS, YNOPSI0YMBATHL Iejble
OTpUIATEIHHBIX quce.
. YHUCIa; HAXOAUTh MOJYJIb YHCIIA.
Apudpmerndeckue JICHACTBUS c
®opMyJIHpPOBATH NPABUJIA BEIYUCICHUS C MTOJI0KUTEIbHBIMH
MOJIOXKHUTENBHBIMA M OTPHLATEIbHBIMU
avcaMI W OTPHULATEIILHBIMH YHCIaMH, HAXOAUTDb 3HAYEHUsI YHCITOBBIX
: BBIPKEHHUH, COAEpIKALIUX JCUCTBUS C IOJIOKUTEILHBIMUA U
Perrenne TeKCTOBBIX 3a/1a4 OTPHULATEIHHBIMU YUCIIAMH.
IIpuMeHsITL CBOMCTBA CJIOXEHHS M yYMHOXEHUS ISt
npeoOpa3oBaHusi CYMM U TIPOU3BCACHUM
[peacrasienue [IpssmoyronpHas cucreMa KOOpIMHAT Ha OO0BACHATH M MJLUIIOCTPUPOBATH MOHSATHE MIPSIMOYTOJLHOM
JTAHHBIX miockoctd. KoopauHAThl TOYKM Ha CUCTEMBl ~ KOOpAMHAT HA  IUJIOCKOCTH,  HCIIOJIb30BaTh
(6 1) IUTOCKOCTH, a0cIicca U OpJHHATA. TEPMHHOJIOTUIO; CTPOMTH Ha KOOPJMHATHON TUIOCKOCTH TOYKU

Cronbuarsie U KPYTOBBIE AT PaMMBI.

IIpaxruueckas
JIHATPaMM».

pabdora «IlocTpoenne

U (QUrypHI 10 3aJTaHHBIM KOOPANHATAM, HAXOAUTbKOOPIHHATHI
TOYEK.

Yurarb cTonbyarsie u KpyroBbIe JIMarpaMMmel;
HHTEPNpPEeTHPOBATh  JAHHbIE,  CTPOMTH  CTOJOYAThIe
JIarpaMMBL.
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Pemenne 3aJ1a4,
coJieprKaIIuX JIaHHBIC,
MpeJICTAaBJIICHHbIC B TaONHMIAX W Ha
JIarpaMMmax

TEKCTOBBIX

Hcnonb3oBarh MHGOPMAanHUIo, PEICTABICHHYIO B TabIMIAX, HA
JEarpaMmax JUisl pelieH sl TEKCTOBBIX 3a/1a4 M 3a/1a4 U3 peasibHOM
JKU3HU

Harnsanas
reoMeTpusi.
Durypbi

B npoctpancree(9 )

IIpssmoyTonbHBIN
Ky0, Tnpusma,

MapauIeNennIie],
MUpaMuaa, KOHYC,
LVUTHHID, mrap u chepa.
W300pakeHne  MPOCTPAHCTBEHHBIX
¢uryp. [Mpumepst pa3BEPTOK
MHOTOTPaHHHKOB,  IMJIMHApA |
KOHYCa.

Ilpakruueckas pabora «Co3maHue

Mozenei MIPOCTPAHCTBEHHBIX
buryp».

[NonsTne 00BéMa; [Diviicizina
HM3MEpEeHHs 00BéMa. O0BéM

MPSIMOYTOJIBHOTO Mapajiieyenure/a,
Ky0a, Gpopmysbl 00bEMa

Pacno3naBaTh Ha 4yepTexax, pHCYHKaX, OMHCBHIBATH IHPaMULY,
NpU3My, IWJIMHAP, KOHYC, IIap, H300paskaTh HX OT pYKH,
MOJeJIMpOBaTh u3 Oymary, IUIaCTHIMHA, TPOBOIOKA U Jp.

I[IpuBomuTh TpPUMEPBI OOBEKTOB  OKPYKAIOLIETO  MHpa,
MMEIOIUX (OPMBI Ha3BaHHBIX TEIl.
Hcnoab3oBaTh TEPMHHOJOTHIO: BEpIIMHA, pedpo, TpaHb,

OCHOBaHHE, BBICOTA, PAANYC M AMAMETp, Pa3BEPTKa.

H3yyarTh, HCHONB3YsS SKCICPUMEHT, HaOMIOJCHHE, H3MEpEHHUE,
MOJICIMPOBAHHE, B TOM YHCJIC KOMIIBIOTCPHOC, W ONHCHIBATH
CBOMiCTBA Ha3BaHHBIX TEJ, BBISBIATH CXOACTBA W PA3IHUHS:
MEXIY MHPAMHUION W TPU3MOM; MEXIY LWHIHHAPOM, KOHYCOM H
IIapoM.

Pacnio3HaBath pa3BEPTKH MHapajuiesenuresa, Kyba, pH3MBbI,
MIAPaMHUJIBL, KOHYCA, IIHIHHAPA; KOHCTPYHPOBATH JaHHbIE TeNa 13
pa3BEPTOK, co3maBath wmx Momend. Co3gaBaTh  MoOJIeJH
HPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, HPOBOJOKH, IUIACTHIMHA
u 1p.)

H3mepsiTb Ha MOeNsIX: JUIMHBI DPEOEP MHOTOTPAHHHKOB,
JMaMeTp Imapa.

BeiBoauTh dopmyay o0béMa MIPSIMOYT'OJIBHOTO
napasesenunesa.
Beruucasate mo  gopmyaam:  00bEM  MPSIMOYTOJIBHOTO

napajiefienunena, Ky0a; WCIOIb30BaTh EAWHUIBI H3MEPEHHS
00bEMa; BBIYMCIAATH OOBEMBI TEJ, COCTABICHHBIX W3 KyOOB,
rapasulesIeNUIIeIOB; pelaTh 3a/1a4u C peabHBIMU JaHHBIMU
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HOBTOpeHI/Ie, HOBTOpCHI/Ie OCHOBHBIX MOHSTHI BbruucasTh 3HaUCHUS BLIpa}KeHI/Iﬁ, coacpiKalux HaTypajJlbHbIC,

00001IEeHHE, 1 METOJI0B KypcoB 5 u 6 kiaccos, LIeNTbIe, TIOJIOKUTEIBHBIC M OTPHUIIATeIbHEIC
cucreMaTrusanus 00001IeH e ¥ CHUCTEeMaTH3aIHs 4ypciia, OOBIKHOBEHHBIE M JIECITHYHBIE ;Lpo61/1, BBIIIOJIHATH
(20 u) AHAHMT peoOpa30oBaHMs YUCET U BBIPAKCHUI.

Bei0uparh cnocod CpaBHEHUs 4YHCEl, BBIYUCICHUH,
NMPUMEHSTh CBOHCTBA apuMETHICCKUX JCHCTBHI JUIs
palMOHANN3AIUH BBIYUCICHHH.

Pemars 3agauu u3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHHS I PEIICHNUS 3a1ad U3 APYTUX
IIPEIMETOB.

Pemarp 3a1a4n pa3HbIMH c110c00aMH, CPABHUBATh, BLIOHPATH
Croco0bl PelICHUs 3a1auu.

OcymecTBJISATh CAMOKOHTPOJIb BBIIOJIHACMbIX ACHCTBUI

1 CaMOMNPOBEPKY PE3yIbTaTa BHIYUCICHUH

Ilpn pazpaborke paboueidl mporpaMMbel B TEMaTHYECKOM IUIAHUPOBAHMM OBUIM YYTEHBl BO3MOXHOCTH HCIIOJIb30BAHUSA
IEKTPOHHBIX  (IM(POBBIX)  00pa30BATENBHBIX  PECYpCOB,  SBISIOMINXCS  y4eOHO-METOAWYECKUMH  MaTepHalaMHu
(MyabTHMEIUIHBIE TNPOTPaMMBI, JICKTPOHHBIC YYEOHMKM W 33/1a4HUKH, OJIEKTPOHHBbIC OWOIMOTEKH, BHUPTYyaJbHBIC
71a00paTOpHH, UTPOBBIC TPOTPAMMBI, KOJUICKIIMN ITM(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMH [UISI OOY4EHHS U
BOCIIMTaHMS Pa3JIMUHBIX TPYIIT TMONB30BATENCH, IMPEACTABICHHBIMA B 3JIEKTPOHHOM (IM(POBOM) BUAE M pPEATU3YIOMINMHU
munakTraeckue BosMoxxkanoctn MKT,conepkanie KOTOPBIX COOTBETCTBYET 3aKOHOAATEIHLCTBY 00 00pa30BaHHH.
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INPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOT' O KYPCA «AJITEBPA». 7 -9

KJIACCbI

HEJIX U3YUYEHUS YYEBHOI'O KYPCA

AnreOpa SBISETCS ONHUM W3 OMOPHBIX KYypPCOB OCHOBHOW IIKOINBI: OHA
obecrieurBaeT U3yUCHHE JPYTUX TUCIUIUINH, KaK €CTCCTBEHHOHAYYHOTO, TaK
U TYMaHUTapHOTO ITMKIIOB, €€ OCBOCHHE HEOOXOIMMO U TPOIOJDKCHUS
00pa3oBaHMsI U B TOBCETHCBHOM JKU3HU. Pa3BuTHE y 0OYyYarONIMXCSl HAYYIHBIX
MPEJCTABICHAN O MPOMCXOXKICHUHIH CYIHOCTH alireOpandecKux aOCTpaKIIHid,
CIoco0e OTPaKCHUST MATEMATHYCCKOW HAYKOH SIBIICHHH U MPOIIECCOB B
MpUPOZIC ¥ OOINECTBE, POJIU MATEMATHUECKOrO0 MOJCIHPOBAHUS B HAYYHOM
MMO3HAHMU W B TMPAKTHKEC CIIOCOOCTBYeT (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33pCHHA M KadyeCTB MbILIJICHUA, HeO6XOZ[l/IM])lX JUIsL ajganraiiuyu B
COBPEMEHHOM IdpoBoM oOmecTBe. M3yueHue anreOpsl eCTECTBEHHBIM
00pa3zoM oOecrieunBacT pa3BUTHE YMCHHUS HAOIIOIaTh, CPABHUBATH, HAXOIHTh
3aKOHOMEPHOCTH,  TpPeOyeT  KPUTHYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO 00OCHOBBIBAThH CBOU JIEUCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepKAcHMsA. OCBOeHHE Kypca anreOpbl oOecreynBaeT
pPa3BUTHE JIOTMYCCKOI'O MBIIUICHUAS OOYYAIOUIUXCSA: OHH  HCIOJIB3YIOT
JeTyKTUBHBIC U WHAYKTHUBHBIC PACCYyXJICHHs, 0000IIeHHEe U KOHKPETU3AIHUIO,
abctparupoBaHue W aHajmoruro. OOydeHue anreOpe  mpeanoaract
3HAYUTEIBHBIA 00BEM CaMOCTOSTEIBHON JICATCIBHOCTH  O0YJarOIIUXCH,
MO3TOMY CaMOCTOSITEIIHOE PEIICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISIETCS
peanuzaipeil esTelbHOCTHOrO MPHUHIUNA 00yUYeHHUSI.

B crpykType mporpammbl ydeOHOro Kypca «Airedpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYEeCKUe TnHnM: «Hucna u
BBIUHCIICHUS»;, «AJTeOpanvecKue BhIPAKEHUN;

«YpaBHEHUs U HepaBeHCTBaY; «DyHKIMNy. Kaxaast U3 3TuX CojepKaTebHO-

METOAMYICCKUX JIMHUHM pa3BUBACTCS HA MPOTSDKCHUN TPEX JIET U3YUSHUS Kypca,

€CTeCTBCHHBIM 00pa30M IEpeIUIeTasCh U B3aMMOJACHCTBYS C IPYTUMH €ro

TUHASIMU. B Xoe m3ydeHms Kypca OOydYaromuMCsl TPUXOJUTCS JIOTHYECKU

paccykIaTh, HCIOJB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBSI3H ¢ 3 THM

[enecoo0pa3Ho BKIKOYHUTh B IMPOrPaMMy HEKOTOPbIE OCHOBBI JIOTHKH,

MIPOHM3BIBAIOIINE BCE OCHOBHBIC PAa3/ieibl MATEMATHYCCKOrO OOpa3OBaHHS U

CIIOCOOCTBYIOIIME ~OBJAJCHUIO OOYYarOIIMMKCS OCHOB YHHBEpPCAIBHOIO

MATEeMaTHYECKOTO sI3bIKa. TakuMm 00pa3oM, MOXHO YTBEPXKIaTh, 4YTO

COJICPIKATEIIBHOW M CTPYKTYPHOW OCOOCHHOCTBIO Kypca

«Anredpay ABISIETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Coaepn{aﬂne JIMHUHU «Yucna W BBIYMCICHUS» CIIY)KUT OCHOBOM JJIsA
JATBHCHINIET0  M3YYCHUS  MATCMAaTHKH,  CIIOCOOCTBYET  Pa3BUTHIO Y
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Oo0yJaromuxcss ~ JOTHYECKOrO0  MBIIUICHWS,  (OPMHUPOBAHHUIO  yYMEHHSA
MTOJTB30BATHCS ATOPUTMAMH, & TaKXKe MPHOOPETEHUIO TMPAKTHIECKIX HABBHIKOB,
HEOOXOMMUMBIX IUII TIOBCEIHEBHOW JKM3HM. Pa3BUTHE TIOHATHS O dYHCIE B
OCHOBHOM IITKOJIE CBSI3aHO C PAIIMOHAJIHHBIMH W UPPANMOHATBHBIMU YHCIAMH,
(hopMHpOBaHMEM TPEACTaBICHHH O ICHCTBUTEIHRHOM UHCIE. 3aBepIIcHHE
OCBOCHHS YMCIOBOW JINHUMOTHECEHO K CTapIIeMy 3BeHY OOIIero oopa3oBaHMS.

Conmepxanue JAByX anreOpamueckux JUHUH —  «AnreOpandeckue
BBIPAXCHUS» U «YPABHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO Y
00yJarommxcss MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOro IS PEHICHHUS
3a1a4 MaTeMaTHK{, CMEXKHBIX MPEIMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX
3amad. B OCHOBHOW mmKoie y4eOHBI MaTephan TPYIIHPYETCS BOKPYT
paIMOHATBHBIX BRIpAKEHUNA. ANredpa JEeMOHCTPUPYET 3HAUYCHUE MATEMAaTHKU
KaK s3bIKa JJIS TIOCTPOCHUS MaTEMAaTUICCKUX MOJIENIEH, OMMUCAHUS MPOIIECCOB
U SBJICHWN peanbHOTrO Mupa. B 3amaum oOydeHms anreOpe BXOAAT TakkKe
JanpHeHIee pa3BUTHE aITOPUTMHUYECKOTO MBIIUICHUS, HEO0XOAWMOTO, B
YaCTHOCTH, IJII OCBOCHHs Kypca HWH(GOPMATHKH, W OBIAJCHWE HABBIKAMHU
JNETyKTHBHBIX paccykaeHuid. [IpeoOpa3oBaHne CHMBOIBHBIX (OPM BHOCHT
cBOM crnenuuYecknii BKIAJ B pa3BUTHE BOOOPaKCHHS, CIIOCOOHOCTEH K
MaTeMaTHIECKOMY TBOPUECTRY.

Conepxanne  (DyHKIMOHAIbHO-Tpaduyeckoil  JMHUM  HALEJIEHO Ha
MOJYYCHUE IIKONPHUKAMHM 3HAHUH O (QYHKOHAX KaK  BaKHEHIIeH
MaTeMaTHYeCKONH MOJEIM JUIs ONWCAHUS W WCCIEJOBaHUS Pa3sHOOOPa3HBIX
MIPOLIECCOB U SBJECHUI B MpHpose M obuiectBe. M3ydyeHne sToro marepuaia
CITOCOOCTBYET Pa3BUTHIO Y OOyYaroUIMXCs YMEHHMS UCIIOIBb30BATH PA3IMYHBIC
BBIpa3UTENbLHbBIE CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIE, CUMBOJIMYECKHE,
rpadudeckie, BHOCHT BKJIaJ B (OpPMHUpPOBAHHME IPEJACTABICHUNA O POJIHU
MaTE€MaTHUKU B pa3BUTHH HUBUIN3allUN U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

CornacHo yueOHOMY MulaHy B 7—9 KilaccaXx HW3ydaercs Y4eOHBIH Kypc
«Anredpay, KOTOPBIN BKIIIOYAET CIEAYIOIIE OCHOBHBIC pa3/elibl COJePIKaAHMS:
«Uucna W BBIYUCICHHA», «ANTeOpandeckue BBIPAKCHUSA», «YPaBHEHHSA U
HEpaBeHCTBa», «DyHKLIUM».

VYueOHbI IMJIaH Ha wH3ydeHHe anreOopsl B /—9 Kiaccax OTBOAUT 3
y4eOHBIX 4acoOB B HEIEII0 B TEUEHHE KaXJOro roja oOy4eHHs, BCEro 3a TPH
roga o0yuerns — 306 ydeOHBIX 9acoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA (11O F'OJIAM
OBYUYEHMSI)

7 xiacc

Yucna u evtuucienusn

PanmonanesHbIe unciia
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Jpobu OOBIKHOBEHHbBIE U JECATHYHBIC, [IEPEX0]] OT OAHOU (HOPMBI 3amucH
napobeii k jgpyroil. IloHATHE palMOHAIBLHOIO YHKCIA, 3alUCh, CPAaBHEHHE,
YIOPSIIOYMBAHME PAIMOHAIBHBIX 4YHcel. ApupMeTHYecKue JeCTBHS C
palMOHABbHBIMU YHCIIaMy. PelieHue 3a/1a4 u3 peaibHON NPaKTHKKU HAa YacTH,
Ha JIpoOH.

CreneHb C HaTypalbHBIM IIOKa3aTElIeM: OIpEIeicHHe, Ipeodpa3oBaHUe
BBIPQXKCHUI Ha OCHOBE ONPCICICHHs, 3alich OonbmIuX 4ywceld. [IporeHTsl,
3aIuCh TPOIICHTOB B BHJIC APOOU U IPOOH B BHUJIC MPOIICHTOB. TpU OCHOBHBIC
3a/laud Ha TPOLICHTHI, PCIICHUC 3aJad M3
pearbHON MPAKTHKH.

[IpumMeHEeHUE MPU3HAKOB JICTMMOCTH, PAa3JI0KCHAE HA MHOXKUTEIU
HATYPaTbHBIX YUCEIL.

PeaJibHbIC 3aBUCMOCTH, B TOM YHCJIC MPsIMasi U oOpaTHast
MPOTOPIHOHATIBHOCTH.

Anzebpauueckue evipasicenus

[lepemeHHBIE, YMCIOBOE 3HAUEHHE BHIPAXKEHHS C TIEpeMEHHOU. [lonycTumble
3HAYEHMs NepeMeHHBbIX. [IpefcraBiieHre 3aBUCHMOCTH MEX/1y BEINYMHAMHU B
Buze Gopmynsl. Berumcnenus no ¢opmynam. [IpeoOpazoBanue OyKBEHHBIX
BBIPa)KCHUH, TOXJIECTBEHHO DPaBHbBIC BBIPAKEHUs, NpaBwiIa MPpeoOpa3oBaHUs
CYMM U TIPOU3BE/ICHHH, ITpa-

BIJIA PACKPBITHSI CKOOOK 1 PUBEICHHUS IIOI00HBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAIbHBIM IOKa3aTelIeM.

OnHousieHs! U MHOTOWIEHBI. Crenenb MHOrowieHa. CliokeHHe, BEIYUTaHuE,
YMHOXXEHUE MHOTOWICHOB. DOpMyIbl COKpaIIEHHOrO YMHOKEHHS: KBaapaT
CyMMBI U KBajgpaT pa3HocTH. DopMyrna pasHOCTH KBaapaToB. Pasnmoikenue
MHOT'OYJICHOB Ha MHOKHTEIH.

Ypasnenus

VYpaBHEeHHE, KOPEHb YypaBHEHHMs, NpaBHiIa INPeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWIIHOCTD YpaBHECHHI.

JluHeliHOE ypaBHEHHE C OIHOH IMEPEMEHHOH, YHCIO KOpHEH nMHEeHHOro
yYpaBHEHMs, pELIeHHE JUHEHHBIX ypaBHeHMH. CoOCTaBlI€HHE YpaBHEHHH IO
YCIIOBHUIO 3a7aull. Pelienne TekcToBbIX 3a/1a4 ¢ IOMOILBIO YPABHEHHUIL.

JluHeliHOE ypaBHEHHE C IByMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEHHBIX ypaBHEHUH ¢ ABYMS NepeMeHHbIMU. PelieHue cucrteM ypaBHEHUI
CIIoco0OM IOJICTAaHOBKH. [IprMepsbl pelieHus TEKCTOBBIX 3a/ady C ITIOMOLIBIO
CUCTEM YPaBHECHMM.

Koopaunatel u rpaduku. OyHKIMN

Koopnmnara Toukm Ha mpsmoil. UucrnoBble NTpoMexyTku. PaccrosHue
MEXy ABYMsI TOUKaMU KOOPAMHATHOU NPSMOM.

[MpsimoyromnbHas cucrema koopauHat, ock OX u Oy. AGciricca nopauHaTa
TOYKH Ha KOOPAMHATHOM mockocTu. [Ipumepst rpadmKkoB,3a1aHHBIX
thopmymamu. Urenue rpaukoB peambHBIX 3aBUCHMOCTeH. [lorsTHE yHKITHH.
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I'paduk pynkmu. CoiicTBa pyHKImid. JInnei-
Hast pyHkms, e rpaduk. ['paduk pynxmmn y = |x |. ['paduueckoe pemenue
JIMHENHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX ypaBHEHUI.

8 kiacc

Yucna u eviuucnenusn

KBaapatueiii koperb u3 4yucna. I[loHsTHE 00 HPpAMOHAIHHOM YHCIE.
Jecatnunbie PUOTKESHU S HppalroHaIbHBIX YHCEIL. CBoiicTBa
apuMeTHIeCKuX KBaJpPAaTHBIX KOPHEH W MX NMPUMEHEHHE K TPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHUM U BhIUMCIEHUSAIM. JleficTBUTENbHBIE YKCIIa.

CreneHs C enbIM MoKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3aIUCh YHCTA.

Anzebpauueckue evipasicenus

KBampaTHblit TpéXwieH,; pa3lOKEHHE KBaJAPATHOrO TpEXuwieHa Ha
MHOYKHTEJTH.

Aunrebpandeckasi 1poOb. OCHOBHOE CBOWCTBO ajreOpandeckod apodu.
CnoxeHue, BBIYMTAHHE, YMHOXKCHHUE, JEICHUC alreOpanveckux IpoOei.
ParmonaneHble BRIpaXKEHUSI U UX MpeoOpa3oBaHUE.

Ypasnenusn u nepasencmea

KsanpaTtHoe ypaBHeHUe, popMyina KOpHEH KBaIpaTHOTO ypaBHEHHS. Teopema
Buera. Pemenue ypaBHEHHH, CBOASIIMXCS K JIMHEWHBIM W KBaJIPATHBIM.
[pocreiimme gpoOHO-paIOHATFHBIC YPAaBHECHUS.

I'padmueckas nHTEpIpETaNNs YpaBHEHUHA C ABYMS ITEPEMEHHBIMUH CHCTEM
TUHEWHBIX YpaBHEHWHA C JABYMS TEPEMCHHBIMHU. [IprMephl pemieHus CUCTEM
HEITMHEHHBIX YpaBHEHUH C ABYMS TepEMEHHBIMHU.

PenreHne TEKCTOBBIX 33aad anreOpandecKuM CIOCOOOM.

UucnoBble HepaBeHCTBA M WX CcBoMcTBa. HepaBeHCTBO ¢ 0JHOI
nepeMeHHol. PaBHOCUIBHOCTD HepaBeHCTB. JIMHEHbIe HEpaBeHCTBA ¢ OJIHOM
nepeMeHHoN. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MepeMEHHOM.

Dynkyuu

[onsarne ¢ynkmun. OO6MACTh ONpeAeTIeHHS W MHOXECTBO 3HAYCHHUN
¢yakanun. CriocoOs! 3aganus QYHKIHI.

I'padux pynknmu. Utenue cBoiictB ¢pyHKmmm mo e€ rpaduky. [Ipumepst
rpaduKoB (HYHKIHH, OTPaKAIOIINX PEaNbHBIE MPOIECCHI.

@DyHKINH, ONMHICHIBAIOIINE MIPSIMYIO ¥ O0OPaTHYIO MPOIOPIMOHATIBHBIC
3aBUCHMOCTH, WX TIpaduku.
Oyuxmun Yy = X2, y=x3,y= Xy = |x].
I'padmueckoe pemieHre ypaBHEHHH WM CUCTEM ypaBHEHHH.
9 ximace

Yucna u evtuucnenusn
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JlelictBuTenbHbIC YHCIA

ParmonanpHbIe yucia, UPPANMOHAIBHBIC YHACIA, KOHCUYHbIC B OSCKOHCYHBIC
JECATUYHBIC JPOoOU. MHOXKECTBO ICHCTBUTEIBHBIX YHCEN; JCHCTBHUTEIbHBIC
yhciaa Kak OCCKOHCUHBbIC JCCATHYHBIC JpoOu. B3auMHO omHO3HAYHOE
COOTBETCTBHE MEKIY MHOXKECTBOM JICHCTBUTEIBHBIX YUCEN M KOOPIMHATHOMN
NIPSAMOM.

CpaBHeHHE JICHCTBUTENBHBIX 4YHCEN, apu(pMETHUYECKHe JCHCTBHS C
I[eﬁCTBHTeJ'H;HLIMH quciaaMu.

W3mepenus, npuOIKeHUs], OLEHKH

Pa3zmepbl 0OBEKTOB OKpYXKAlOLIEro MHUpA, IMTEIBHOCTh MPOLECCOB B
OKpYXaroIlleM MHUpE.

[pubamxkEéHHOE 3HAaUEHHE BETMYUHBI, TOYHOCTh NpUOIMKeHust. OKpyriaeHue
yucen. [Ipuknaka u orieHKa pe3ysnbTaToB BEIYMCICHUH.

YI)aGHEHll}l u Hepaseencmea

YpaBHeHUs ¢ OJHOI ITepeMEeHHON

JIuneitnoe ypaBHeHue. Perienue ypaBHEHUM, CBOASIIMXCS K IMHEHHBIM.

KBanparnoe ypaBHenue. Penienne ypaBHEHHH, CBOISIINXCS K KBAaJPATHBIM.
buxBanpatHoe ypaBHenue. [Ipumepbl pelieHuss ypaBHEHUM TpeTbed U
4eTBEPTOI cTEneHe! pa3noKeHHEM Ha MHOXKHTEIH.

Pemenne  apoOHO-palMiOHANBHBIX — ypaBHeHMH.  Pemenme

TEKCTOBBIX 3a/]1a4 aJITeOpandecKiuM METOIOM.

CucremMsl ypaBHEHHH

VYpaBHEHHE ¢ IByMs NEPEeMEHHBIMU U ero rpaduk. Pemenne cucrem AByX
JUHEHHBIX YpaBHEHWH ¢ AByMsA NepeMeHHbIMU. PemieHue cucreMm naBYyX
YpaBHEHUH, OTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOH CTEIICHH.
I'padmaeckas nHTEpIIPETAUS CHCTEMBI YPaBHEHUH C ABYMS TIE€PEMEHHBIMH.

Pemrenne TEKCTOBBIX 3a1a4 alNreOpandecKuM CIIocOOOM.

HepasenctBa

YUucnoBble HEPABEHCTBA U X CBOKCTBA.

Pemenne nuHEMHbIX HEPABEHCTB ¢ OJHOW IepeMeHHOH. Pemienue cucrem
JIMHEHHBIX HEPAaBEHCTB € OJHOM mepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'padmaeckas mHTEpmIpeTannsi HEPAaBEHCTB W CHCTEM HEPABEHCTB C ABYMS
TIepEMEHHBIMH.

Dyuxyuu

KBanpatnuHas ¢pyHkums, e€ rpaduk u cBoictsa. [lapaborna, KOOpauHATEI
BEPILHHBI 1apadoJIbl, 0Ch CHUMMETPHH NapadoIbl.

I'padukn yHxumii:

y=kx, y = kx + b, y =Xy =3 y =x , W=|x| u ux croiicrsa.

X

Yucnosvle nocied08amenibHOCHU
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Omnpenenenne U cnocoObl 3alaHNsl YHCIIOBBIX MOCIEI0BATEILHOCTEH
[TonATHe uuCIOBOI MOCIENOBATENbHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOH (opmyioll U hopmyIiol N-TO wieHa.
Apundmernyeckas 1 TEOMETPUIECKast TIPOrPECCUH
Apndmerndeckas U reomeTpudeckas nporpeccur. @opMyssl N-To wieHa
apupMETHIECKONH 1 TEOMETPUUIECKOI ITPOTrPECCHii, CyMMBI TIEPBBIX N WICHOB.
N3o0pakeHne 9ieHOB apH(MMETHISCKOW W TEOMETPUYECKOH IPOrpeccruid
TOYKAMHM Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEHHBIM W HKCIOHEHIMAJIbHBIN
poct. CloXKHbIE MPOLEHTHI.

IUIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI
OCBOEHHUS IPUMEPHOIPABOYEI IPOTPAMMBI KYPCA
(II0 TOJAM OBYUEHUS)

OcBoenne y4eOHOro Kypca «Ainrebpa» Ha YPOBHE OCHOBHOTO o0OIIero
00pa30BaHMs JIOJDKHO OOECreunBaTh JIOCTIDKEHUE CIEAYIOINX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIbTATOB!

7 xiacc
Yucna u evluucienus
—_— BBIHOHHﬂTL, coyerasa yCTHBIe n IIMCbMCHHBIC HpI/IéMBI,
apupMeTHIeCcKHe IEHCTBUS C palliOHATBHBIMU YHCIAMU.
—_— HaXO}II/ITL 3HAYCHU A YUCIIOBbBIX BBIpaKeHHﬁ; HpI/IMeHHTB

pa3sHoOOpa3Hple CIOCOOBI M TPUEMBI  BBIYUCICHUS 3HAYCHWH IPOOHBIX
BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIC U JECATHYHBIE APOOH.

— [lepexomuts OT oOmHOW (OPMBI 3alHMCH YHCENT K JPYrou
(mpeoOpa3oBEIBATE ECATUYHYIO APOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHIHYIO POOBb).

— CpaBHHUBATH W YIOPSIOYMBATH PALMOHAIBHBIC YHCIA.

— OKpyrisiTh ymcia.

— BbInoiaHATh NPUKKUIIKY U OLEHKY PEe3yJibTaTa BbIYMCICHUN, OLIEHKY
3HAYEHUI YMCIIOBBIX BbIPAKEHUM. BBIMOIHATH NEHCTBUS CO CTEIEHSIMH C
HaTypaJIbHBIMU TOKa3aTeJSIMU.

— IlpuMeHsATh, TNpU3HAKKA JIETUMOCTH, pPa3JIO)KEHHUE Ha MHOXHUTEIN
HaTypaJbHbIX YUCEIL.

— Pemate  mpakTUKO-OPUEHTHPOBAHHBIE  3aJaud,  CBSI3aHHbBIE  C
OTHOILIEHUEM  BEIWYMH, NPONOPLHMOHAIBHOCTBIO  BEJIMYUH, IPOLIEHTaMU;
HMHTEPIIPETUPOBATh PE3YyNIbTAaThl pEIIEHUs 3aJad C y4E€TOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMH PacCMaTPUBAEMBIX OOHEKTOB.

Anzebpauueckue evipasicenus
— Hcnonp3oBaTh  anreOpaMyecKyrd TEPMUHOJIOTHMIO W CHMBOJIHKY,
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MIPUMEHSATH €€ B IIpoliecce OCBOCHUS yueOHOro MaTepHaia.

— Haxomute 3HaueHMsi OyKBEHHBIX BBIPQKEHHH IpH  3aJaHHBIX
3HAYEHUSAX EePEMEHHBIX.

— BemmonHATe  MpeoOpa3oBaHUsl LENOr0  BBIPAKEHHS B MHOTOWICH
TIPUBEICHNEM MTOJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

— BbINONHATE yMHOXEHHE OAHOUYIECHA HA MHOTOYIEH M MHOTOUJIEHA Ha
MHOTO4JIEH, IPUMEHSTH ()OPMYJIBI KBaJpaTa CyMMBI U KBaJ[paTa pa3sHOCTH.

— OcCyIecTBIATh PA3JIOKEHNE MHOTOUWIEHOB HA MHOXKUTENIH C IIOMOILBIO
BBIHECEHHsSI 3a CKOOKM OOLIEro MHOXMTENsS, TPYNIUPOBKH CllaraeMsblX,
npuMeHeHunst pOopMyIT COKPaIEHHOTO YMHOKEHHUSL.

— [TprmeHsITh peoOpa3oBaHUss MHOI'OWICHOB JUIS PELICHUS PA3IMYHBIX
3a/la4 U3 MaTeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEaIbHON MPAaKTHUKH.

— Hcnonp3oBaTh CBOWCTBA CTEHEHEH C HATYPAJIbHBIMM I1OKA3aTEISIMU
JUTSE TIPE0Opa30BaHMs BHIPAKEHUH.

Ypaguenusn u nepagencmea

— Pemarts nuHelHble ypaBHEHHS C OIHOM IEPEMEHHOM, NPUMEHSS
NpaBWjia Tepexoja OT WCXOAHOTO YPaBHEHHS K PaBHOCWIBHOMY €MY.
[IpoBepsiTh, SIBISETCS JIN YUCIO KOPHEM ypaBHEHHSI.

— [MpumensaTe TpaduUecKue METOAbl IPHU  PEIICHWH  JIMHEHHBIX
YpaBHEHHH M UX CHCTEM.

— [ToxOupate puMephI Tap YHCeN, SBISIONINXCS PElICHHEM JHHEHHOro
YPaBHEHHUS C IBYMsI IEPEMEHHBIMU.

— CtpouTh B KOOPIMHATHOI INIOCKOCTH Tpa(uK JIMHEHHOT'O YpaBHEHHUS C
JBYMsI TIEPEMEHHBIMH; TOJIB3YsICh I'pa(uKOM, NMPHUBOJUTH NMPUMEPHI PELICHUS
YPaBHEHHMSI.

— Pemats cucteMsl AByX JMHEHMHBIX ypaBHEHMI ¢ BYMs IIEpEMEHHBIMU,
B TOM 4HCIIE rPpadUyuECKH.

— CoCTaBISITh ¥ peIIaTh JINHEHHOE YpAaBHEHUE UITH CUCTEMY JIHHEHHBIX
ypaBHEHHH 110 YCIOBHIO 3aa4H, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4H MOJYYCHHBIH PE3yJIbTarT.

Koopounamut u zpagpuxu. @ynkyuu
— N300pakaTh Ha KOOPJWHATHOW MPSIMOW TOUYKH, COOTBETCTBYIOLIHE

3aJaHHbIM KOOpAWHAaTaM, JYy4H, OTPE3KH, MHTCPBAJIbI; 3allMCbIBATb YUCIOBBLIC
MMPOMECIKYTKH Ha aﬂre6pa1/1quKOM SA3BIKE.

— OrMmeuyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110  33JIaHHBIM
KOOpJAWHATaM; CTPOWUTh Tpaduku JIHHEHHBIX (yHKIWA. CTpouTs Tpadux
byHKIHH Y = | X |.

— OnuceiBaTh C MOMOIIBIO (QYHKIMH W3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, PAcCTOSHHE; II€Ha, KOJIMYECTBO, CTOMMOCTD;
MPOM3BOJUTEIBHOCTD, BpeMsi, 00BEM pabOThI.

— HaxoauTs 3HaueHue GyHKIMHU 110 3HAYEHHIO €€ apryMeHTa.
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— [lonnumate rpaduuecknii crnoco®d IpEACTaBICHUS W aHAIHM3a
nH}poOpManny; N3BIEKATh W HMHTEPIPETUPOBATH HHPOPMANMIO M3 TIpaduKoB
peaNbHBIX MPOLECCOB U 3aBHCHMOCTEH.

8 xitacc
qllCJlll U 6blUUC/ICHUA

— Hcnone3oBaTh Ha4daJIbHBIC npeaACTaBJICHUA o MHO>KCCTBC
ﬂeﬁCTBHTeHLHLIX yucesal sl CpaBHEHUA, OKpPYIJICHUA U BLI‘lPICHeHPIﬁ;
I/I306pa)KaTI) ﬂeﬁCTBHTeHLHLIe qHucja TOYKaMH1 Ha KOOpJ.'[HHaTHOﬁ HpﬂMOﬁ.

— [MpumensaTe moHATHE  apU(METHYECKOro  KBAJPAaTHOTO  KOPHS;
HaXOJWUTh KBaJpAaTHbIE KOPHM, MCIONB3YsS MPU HEOOXOJMMOCTH KaJIbKYISATOD;
BBINOJHATL TPEOOPa30BaHUSI BBIPAKEHHUH, COIEpKAIMX KBAJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEH.

— Hcnones3oBark 3amdcd  OONBIIMX M MajblX YHCEI C IIOMOIILIO
JICCITUYIHBIX Jpobeii u creneneit uncna 10.

Anzebpauueckue evipasicenus

— [lpuMeHATh TOHSATHE CTENEHH C LEJNBIM ITI0Ka3aTeleM, BBIOTHATh
TIpeoOpa30BaHMs BBIPAXKEHHUH, COIEPIKAIINX CTETICHH C IIEJIBIM MOKA3aTeIEM.

— BBIMONHATE ~ TOXACCTBEHHbIE  NPE0oOpa3OBaHMS  PAIlMOHATBHBIX
BBIDAKEHU HAa OCHOBE MpaBWil  [JEHCTBUM HAJ MHOIOWIECHAMU U
anredpanvdeckuMu IpOOsIMH.

— PaCK.]'IaZII)IBaTB KBaﬂpaTHLIﬁ ’I‘péX'-IJ'ICH Ha MHOXXHTCIIN.

— [MpumensaTh npeoOpa3oBaHMs BBIPAKECHUH ISl PELICHUS Pa3IHIHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, M3 PEATbHON MPaKTHKH.

Ypa(menuﬂ u Hepasencmea

— Pemats HHHeﬁHLIC, KBaJIpaTHbIC YPABHCHU U PALIMOHAJIIbHBIC
YpaBHCHMS, CBOAAIIUECS K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C AByM:
NEPEMECHHBIMU.

—  IlpoBoauTh npocTenlne HCCaeA0BaHUsl YPAaBHEHUHN U CUCTEM
YpaBHEHUIA, B TOM UHCJIE C IPUMEHEHHEM IpaMIeCKUX MPEICTABICHIH
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CHCTEMAayPaBHEHUH pelICHNS,
€CITH UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauts  OT  CIIOBECHOW  (OPMYJIMPOBKHM  3amaud K e
anreOpanvdeckoil MOAENH C MOMOIIBIO COCTABICHHS YPaBHEHHS WM CHCTEMBI
YpaBHCHMH, HWHTEPNPETHPOBATH B COOTBETCTBMH C KOHTEKCTOM 3aJau
NIOJIyYEHHBIN pe3yJbTart.

— IIpuMeHsITh CBOMCTBA YKCIOBBIX HEPABEHCTB JJIsl CPABHCHUS, OLEHKH;
peliath JUHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CHUCTEMBI; JIaBaTh
rpaduuecKyr0 WUTIOCTPAIMI0O MHOKECTBAa DCIICHHI HEPAaBCHCTBA, CHCTEMBI
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HEPABEHCTB.
Dyukyuu
— [loHnMaTh ¥ WCHONB30BaTh (PYHKIHMOHANBHBIC TIIOHITHAS W S3BIK

(TepMHHBI, CUMBOJINYECKHE 0003HAUEHHS); ONpPEeNATh 3HaUCHNE (QYHKIMH T10
3HAQUEHHMIO apryMEHTa; OIpPEAEIATh cBOMcTBAa (YHKIMM 10 €€ rpaduky.

— Ctpouts rpaduku dIeMEHTAPHBIX QYHKINN BHIA

y = L oy=x y=xdy= VX, Y = |X|; OIIHCHIBATH CBOHCTBA YHCIOBOM
S Ly=xt =y Y= x|

¢bynkipn o e€ rpaduky.

9 xiace

Yucna u eviuucienus

— CpaBHUBAaTh W YNOPAJOYMBATH pAlMOHAIBHBIE M HPPAMOHATIbHBIC
qHcIa.

— BeinosnsaTh apudMernyeckue JISUCTBUSI ¢ PALMOHATIBHBIMU YHCIIAMH,
couerass YCTHbIE€ M IIMCbMEHHbIE IPUEMBI, BBIIOJIHATH BBIYMCIEHUS C
MppalUOHaIbHbIMU YU CIAMU.

— HaXO,HI/ITI) 3HAYCHMS CTEICHEH C OCIBIMHA ITOKA3aTCIsIMHU U KOpHeﬁ;
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BLIpa)KeHPIﬁ.

— OKpyrJIsATh AEHCTBUTENBHBIC YHCIIA, BBITONHATH IPUKUIKY PE3yIbTaTa
BBIYMCIIEHUH, OLIEHKY YUCIIOBBIX BbIPaKEHUU.

YI)QBHEHM}I u Hepaseencmea

— Pemats nHElHbIEC U KBaipaTHbIE YPABHEHUS, YPABHEHHUS, CBOASILLIUECS
K HUM, TpocTeiiine 1poOHOo-panioHaIbHbIC YPAaBHCHNUS.

— Pemats cucrembl JBYyX JIMHEHHBIX YpaBHEHUU C JIBYMsI I€PEMEHHBIMU
U CHUCTeMbl JIBYX YPaBHEHHi, B KOTOPBIX OJIHO YpaBHEHHE HE SBISETCS
JIMHENHBIM.

— PemaTte TexcroBbIe 3aJa4n aJIFC6paPI‘IeCKHM crocobom ¢ IIOMOIIIBIO
COCTaBJICHHA  YpaBHCHUA WM CUCTCMblI  IBYX ypaBHeHI/II\/‘I C JABYMs
NEPEMCHHBIMU.

— IIpoBoguTe mpoCTEHIIME UCCIAEAOBAHMUS ypPAaBHEHUH M CUCTEM
ypaBHEHHMH, B TOM 4HCIE C NPUMEHEHHEM TIpapUIecKuX MpeICTaBICHUN
(ycraHaBIMBaTH, UMEET JIN YPAaBHEHHE WM CHCTEMA YPaBHEHHH PELICHUs, €CIIH
HUMEET, TO CKOJIBKO, U TIP.).

— Pematr  nuHeiiHble — HepaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,;
n300paxkaTh pellieHue HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITUCHIBATh PEIICHHUE
C TMIOMOIIIbI0 CHMBOJIOB.

— Pemate cucTEMBI JIMHEHHBIX HEPABCHCTB, CHUCTCMbl HCPABCHCTB,
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BKJIIOYAIOIHME KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTL peIICHUE CUCTEMBbI
HEPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3allCbIBATh pPCEHICHUE C ITOMOLIbIO
CHUMBOJIOB.

— Vcrionp30BaTh HEPABEHCTBA NPH PEIICHUH PA3IMYHBIX 3a]ad.
Dyuxyuu

— PacriosnaBaTh  (YHKIMM  M3YYEHHBIX  BHUJIOB. [Toxa3siBaTh
CXEMaTHYECKU PaCIIONIOKEHUE Ha KOOPIUHATHOH IIOCKOCTH IpauKoB

,y=ax2 + bx +c¢

¢Gyukimid Buga: y = kx, y = kx + b, y :%

y=xy=+x,y= [ | B 3aBMCMMOCTH OT 3HaYeHHH KO>(pduImeHTOB;
OIKUCHIBATH CBOMCTBA ()yHKIIHIA.

Crpouth U nM300paXkaTh CXEeMaTHYECKH TPaUKH KBaApPaTHUHBIX

— (yHKIMH, OMHUCHIBaTH CBOMCTBA KBAAPATHYHBIX (YHKIUI TO UX
rpadukam.

— Pacrio3naBaTh KBazpaTHUHY0 (QYHKIMIO MO (opmyne, MPUBOIUTH
MIPUMEpPBI KBAJPATUIHBIX (DYHKIUH U3 peabHON )KN3HH, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacrio3HaBaTh apu(METHUYCCKYIO M I'COMETPUYCCKYIO TIPOTPECCHH MPH
Pa3HbIX criocodax 3agaHusl.

— BBITOMHATS BBIYMCIEHHS C HMCHONB30BaHHEM (opMysn n-ro uieHa
apupMeTHIECKON 1 TeOMETPHUYECKOH MTPOrpeccuii, CyMMBI ITEPBBIX N WICHOB.

— W300pakaTh WIEHBI MOCIEA0BATENEHOCTH TOYKAMH Ha KOOPIMHATHOM
TUTOCKOCTH.

— Pemate 3a1aum, CBsI3aHHBIE C YUCIIOBBIMU MTOCIIEIOBATEIbHOCTSIMH, B
TOM YHCJIE 33/1a41 M3 PEaTbHOMN JKU3HHU (C UCIIONB30BAHUEM KaIbKYISTOPA,
U(POBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUSI)

7 xmacc (102 9)

Ha3Banue paziena
(TeMbl) (YMCI0 YacoB)

OcHoBHOe cojep:kaHue

OcHOBHBIE BU/IbI 1CATEJIBbHOCTH Oﬁy‘laIOIJ_II(IXCﬂ

Yucna n
BBIYHCJICHHS.
PanuonanbHble
qucia

(25 4

ITonsTue panoHaIbHOTO qucia.
Apudmernueckne JecTBus c
panroHaNbHBIMU YHUCIIAMU.

CpaBHeHMe, yNOpsAJOYNBAHNE PALIMOHATBHBIX
4HCell.

Cremnens ¢ HaTypaabHBIM [TOKA3aTENIeM.
PemieHne  OCHOBHBIX 3agad  Ha Jpobwu,
MIPOLICHTHI U3 PEAIbHON MPAKTUKH.

[lpu3Haku  #enMUMOCTH,  pas3loXKEHHs Ha
MHOKHTEITH HaTypalbHbIX YHCEL.

PeaJibHBIC 3aBUCHMOCTH. l'[ps[Maﬂ u 06paTHas[
HIPOTIOPUHUOHATIBHOCTHU

CucremMaru3upoBaTh W o6oramarb 3HaHUS 00
OOBIKHOBEHHBIX U JECATHYHBIX APOOSX.
CpaBHUBATh " YHOpSI04YHBaTh apoou,
npeoOpa3oBbiBasg MPU HEOOXOIUMOCTH JECATUUHBIC
Ipobu B OOBIKHOBEHHBIE, OOLIKHOBEHHBIE B
JECATHYHBIE, B  YaCTHOCTH B  OECKOHEUYHYIO
JECSATUYHYIO JIPOOB.

IIpumeHsaTL pa3HOOOpa3HbIe CHOCOOBI M NPHEMBI
BBIYHC/JIEHUS] 3HAYeHHil JAPOOHBIX BBIPAKEHUH,
COZIepIKAINX OOBIKHOBCHHBIC M JICCATHYHBIC APOOH:
3aMEHATH NIPH HEOOXOJUMOCTH JECATHIHYIO IpO0Ob
OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO  JECSITHYHOM,
NPUBOJINUTEH BbIpaXkeHHe K popme, Hanbonee ymnoOHOIM
JUIL  BBIYMCIICHUWH, IpeoOpa3oBbIBaTH  APOOHBIE
BEIPAKEHHS Ha YMHOXKEHHE U JICJICHHE JeCATHIHBIX
Ipo0eii K AEHCTBUAM € LETBIMH YHUCIIAMH.
IIpuBoauTHL 4YHWCIOBbIE M OGYKBeHHBIEe HMPHUMEPHI
CTENEHH C HATypaJbHBIM IIOKa3aTeleM, OOBSCHSS
3HAUEHUs] OCHOBAHMS CTETIEHHU M MOKa3aTeNs CTEIeHH,
HaxOJUTh 3HAYEeHMs cTereHeil Buma a” (@ — moboe
paLOHAIBHOE YNCII0, N — HATypaJIbHOE YHCIIO).

IMoHMMAaTh CMBIC 3aITMCH OOJIBIINX YHCEI C IIOMOIIBIO
JIEeCATHYHBIX Jipobeid u creneHel ynciia 10, mpuMeHSITbHX
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B pC€aJIbHbIX CUTYyalUsAX.

IpuMeHsTh TNPU3HAKK [STMMOCTH, Pa3JIOKEHUs Ha
MHOXHTEJIH HATYPATbHBIX YHCEIL.

Pemars 3agaum Ha 4acTH, MPOLCHTHI, MPOIOPIIHHU, HA
HaxoXJeHHe JApobu (TMpoIeHTa) OT BEIHYHHBI U
BEJIMYMHBI 10 e€ Apodu (MPOIEHTY), Apodu (MPOIIeHTa),
KOTOPBI COCTaBJSICT OJHA BEJIMYHMHA OT JPYrou.
IpuBoauTh, pa3duparb, OIEHUBATHL pPa3IUYHbBIC
peLLeHHUs, 3aMIUCH PELIEHUH TEeKCTOBBIX 3a7au.
Pacno3snaBatrb u  00BSCHATH,  ONMpasiCh  Ha
OTIPE/ICNICHHsI, TPSIMO TPOTOPIUOHATIBHBIE U 00paTHO
IPONOPHUOHAIIBHBIE 3aBUCUMOCTHU Me>1<11y BCJIIMYNHAMMU,
NMPUBOAUTH NPHUMEPbI OTHX  3aBHCUMOCTEH U3
PeaNbHOTO MHpa, U3 APYTUX yIeOHBIX MPEAMETOB.

Pemars npakTUKO-OpUEHTUPOBAHHBIE 3a1a4 Ha ApooH,
MIPOLICHTHI, IPSIMYIO M 00PaTHYIO MPOMOPIIHOHAIBEHOCTH,
TIPOTIOPIINH

Adredpanyeckue
BbIpaKeHHU s

(27 )

BykBennble  BbIpaxeHus.  IlepemeHHbIe.
JlomycTumble 3HAYCHUS TIePEeMEHHBIX.
DopMyIIbI.

IIpeoGpazoBanne OyKBEHHBIX BBIPAKCHUH,
pacKpbITHE CKOOOK M MPHBEACHHE MOMOO0HBIX
ClIaracMbIX.

CBOWCTBA CTEIIEHH C HATYPAIbHBIM MOKa3aTeIeM.

Mnorounensl. CioxeHue, BBIYUTaHUE,
YMHO)KE€HHE MHOTOWICHOB. DOpMyITbI
COKpPalIEHHOTO YMHOXeHHMs. Paznoxenue
MHOT'OYJICHOB Ha MHOXKUTEIN

OBiaagery  anreOpanyeckoidl  TEPMHUHOJOTHEH U
CHMBOJIMKOH, MPHMEHSITh €€ B IIPOIECcCe OCBOCHUS
y4eOHOro MaTepHaia.

Haxoauts 3HaueHWs OYKBEHHBIX BBIPRKCHHI NpH
3aaHHBIX 3HAYEHUAX OYKB; BBIIOJHATH BBIYUCICHHS
1o gopmynam.

BbInoHATH MpeoOpa3oBaHUs IETOTO BBIPAXKEHUS B
MHOI'OYWIEH [PUBEIACHUEM HOJIOGH])IX cJlara€MbIXx,
PaCKpBITHEM CKOOOK.

BbINOIHATH YMHOKCHHE OJHOWIEHA HA MHOTOWIEH U
MHOTOWJICHA HA MHOTOWICH, MPUMEHSATh (HOpMyIBI
KBaJ[paTa CyMMbI U KBaJIpaTa Pa3sHOCTH.
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OcCymiecTBISITh ~ PA3IOKEHHE  MHOTOWICHOB — Ha
MHOXKHTEJN ITyTéM BBIHECEHHS 3a CKOOKM 0O0Iero
MHOXKHTENS, TPUMEHEHHsT  (GOPMYIBI  Pa3HOCTH
KBapaToB, GOPMYI COKPALIEHHOTO YMHOKEHHS.
IIpumensitb  1peoOpa3OBaHHE MHOTOWICHOB IS
PELICHNUs Pa3TNIHbIX 3aa9 U3 MATEMATHKH, CMEKHBIX
HPEIMETOB, U3 PEaNbHOM MPaKTHKH.

3HaKOMHUTHCS C HCTOpI/Ieﬁ pasBUTHA MaTEMAaTUKKU

YpaBHeHnusi u

VYpaBHeHue, npaBuia peoOpazoBaHus

Pemiarp sinHEHOE ypaBHEHHE C OJHOM NMEPEMEHHOM,

HepaBeHCTBA YpPaBHEHUsI, PABHOCUWIIBHOCTb YPaBHCHUI. NpUMeHssi MNPaBWJIA  Iepexoja OT HCXOJHOIo
(20 u) JluneiiHOe ypaBHEHHE C OJHOW NEepeMEHHOMH, YpaBHEHHSI K PaBHOCHIBHOMY €My Oojee MpOCTOro
pelleHue JMHEHHBIX YpaBHeHUH. PeeHue Buza. IIpoBepsTh, sABISETCA M KOHKPETHOE YHUCIIO
3a71a4C MOMOILBIO YPaBHEHHI. KOpHEM ypaBHEHHUSL.
. IMoadupaTh NnpuMepHI Tap YUCEII, SIBISIOMUXCS
JlnneitHoe ypaBHEHHE C ABYMS TEPEMCHHBIMH 1 pellIeHHEM JTHHEHHOTO YPABHEHHS ¢ ABYMS
ero rpaduk.CucTeMa BYX JHHEHHBIX nepeMeHHbIME. CTPOUTH B KOOPMHATHOM IIOCKOCTH
ypaBHEHUH ¢ 1ByMs NepeMeHHbIMU. PereHue rpad¥K IMHEHHOr0 YPAaBHCHMS C ABYMS
CHCTEM YPaBHEHHI CIOCOGOM MOJICTAHOBKH H MIEPEMEHHBIMY; TOJIB3YSCh TpaGUKOM, IPUBOAUTH
CI10COOOM CIOKEHHUSI NpHMeEPHI pENICHUS YPaBHEHMNS.
HaxonuTh pelieHne CHCTEMBI IBYX JTHHEHHBIX
YPaBHEHHH C JBYMsI IEPEMEHHBIMU.
CocTaB/ITh U pemiaTbh YpaBHCHUE WIH CUCTEMY
YpaBHEHUH 10 YCIOBHIO 3a/jaul, HHTEPIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 334X MOTyIeHHBII
pe3yabTaT
Koopauuarein Koopnunara Touku Ha mnpsamoil. Yuciosble M3o0pasxkars Ha KOOPIUHATHOH IpPAMOM TOYKH,
rpagukm. OpOMEeXyTKH. Paccrosnue Mexay IByMms COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAWHATAM, JIY4H,

®Oyuxuun (24 )

TOYKaMHUKOOPIMHATHOH MPsIMOIL.

OTPE3KH, HMHTCPBAJIbI; 3aITMChIBATh nx Ha
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IIpsimoyronpHast cucremMa KOOpPIUHAT —Ha
WIOCKOCTH. [IpuMepsl rpaduKoB, 3aTaHHBIX
¢dopmynamu. Urenne rpadukoB peasbHBIX
3aBUCUMOCTEH.

[Monsatue  ¢ynkiuu. Ipapuk  dyHKIHIN.
CpotictBa ¢yHkuui. JluHeitHas ¢yHKIMS.
Iloctpoenne rpaduka nuHEHHON (yHKIHU.
I'padux GyHKIUHM Y = | X |

IreOpanuecKoM SI3bIKE

OTMeyaTs B KOOPAMHATHOWH IJIOCKOCTH TOYKHU IO
3aJAHHBIM ~ KOOpJMHATaM;  CTPOUTh  rpaduku
HECJIOKHBIX 3aBUCHMOCTEH, 3alaHHBIX (OpMyJIaMH, B
TOM YHCJIE C TOMOMIBIO U(POBBIX JTaA00PATOPHIL.
IIpumeHsTD, u3y4yarhb NnpeuMyLIecTBa,
HHTEePNPeTHPOBaTh rpaduyeckuii croco0
TIPE/ICTABICHUS " aHamM3a  pa3sHooOpa3HOit
JKM3HEHHOH MH(pOpMALUH.
OcBanBaTh  TOHATHE  (YHKLUH,
(hYyHKIIMOHATILHON TEPMHHOIOTHEH.
Pacno3naBarpy nmHelHyI0 QyHKimio y = kx + b,
ONHCHIBATH €€ CBOIMCTBA B 3aBUCUMOCTH OT 3HaYEHUH
k03¢ purmenros K u b.

Crpouthb rpadpuky nuHEiHON QYHKINH, YHKINH
y=1xl.

Hcnoas3oBath nudpoBbie pecypesl 1 MOCTPOCHHUS

OBJIaJICBATh

rpapukoB QyHKIMH W HM3ydeHHWs HX CBOMCTB.
[IpuBoauTh mnpuUMeEpbl JMHEHHBIX 3aBUCUMOCTEN B
PEAIBHBIX MPOoLECCax U ABJICHUAX

IloBTOpEeHue U
0000meHue(6 1)

TloBTOpEHHE OCHOBHBIX TOHSATHHA U METOJOB
Kypca 7 Kiacca, 000011eHre 3HaHui

BpiOuparh, NPUMEHATH OLEHUBATH CHOCOOBI
CPaBHEGHHUS 4YHCEN, BBIUMCICHUH, MpeoOpa3oBaHuUil
BBbIpa)KCHUI, PEIIeHNs] ypaBHEHUH.

OcymecTBJIsITh  CAMOKOHTPOJIb  BBINOJHIEMBIX
JEUCTBUI M CaMOIPOBEPKY pe3yiabTaTa BbIYUCICHUM,
npeoOpazoBanuii, moctpoennii Pemarb 3agaum u3
peanbHONM JKHM3HHM, HNPHUMEHATb MaTeMaTHYecKHe
3HAHMA AJI PELLICHHUS 3a/1a4 U3 IPYTUX IPEAMETOB.

Pemarp TEKCTOBbLIE 3aaa4um, CpaBHUBATb,
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BBIOMPATH CIOCO0BI PCIICHUS 3a/1a41
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8 wmacc (102 )

Ha3Banue

pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHoOBHOe cojep:kaHue

OcHOBHBbIE BH/bI 1eATEJbHOCTH 00Y4AIOUIHXCH

Yucaa
BBbIYHCJICHHUS.
KBaapaTtHsbie
KOPHH
(15 )

"

KBagpaTHblii kOpeHb U3 4HCTA.
INonsiTue 06 nppanOHATLHOMYHCIIE.
JlecsiTaHbIe MTPUONVIKSHUST
HUppaLUOHAIIbHBIX YUCEIL.
JetictBurensable gncna. CpaBHEHHE
JEHCTBUTENIBHBIX YHCEL.
Apudmernuecknil KBaapaTHBII
KOPEHB.

Vpasuenue Buja X2 = a. CBoiicTBa
apudMeTHUeCKNX KBaJpaTHBIX
xopHeil. [IpeoGpazoBaHne YHCIOBEIX
BBIPAKEHUH, COAepKAIIUX
KBaJpaTHbIC KOPHU

®opMyJIHPOBATHL ONpe/ieJIeHUE KBAaJPaTHOIO KOPHS M3 YHCIA,
apu(METHIECKOro KBaJPaTHOTO KOPHS.

IIpuMeHsATs oOlepalMi0 M3BJICUYCHUS KBAJPAaTHOIO KOPHS H3
YHCIIa, HCMOIB3YSI IIPH HEOOXOJUMOCTH KAJTBKYJISITOP.

OueHuBarb  KBaZpaTHBIC KOPHU  LEABIMU  YHCIAMU U
JECATUIHBIMH JIPOOSIMU.
CpaBHUBaTL U YHOPAJ0YMBATBH  pAllUOHAIBHBIE U

HPpaAIMOHAJIBHBIC YHCJIa, 3allMCAHHBIE C TOMOIIBIO KBaJPAaTHBIX

KOpHEH.

HccaenoBaTh ypaBHeHWE X° = @, HAXOJWTh TOYHBIC U
npubmmKEHHBIE KOopHH Tipu & > 0.

HccnenoBars  cBOliCcTBa  KBaJpaTHbIX  KOPHEH, IPOBOAsS
YHCJIOBBIE OKCHEPUMEHTHI C MCIOIB30BAaHUEM KalbKYJATOpa
(xoMmBIOTEPA).

Jloka3pIBaTh CBOiicTBa apr(METHICCKHX KBaIPaTHBIX KOPHEH;
HNPUMEHSITh UX JUIS TPe0Opa30BaHus BBIPAKSHUIH.

BpinmoiHATe mpeo0pa3oBaHMsl  BBIPAXKCHUIl, coaepiKalux
KBaJIpaTHBIC KOPHHU. BEIpaxaTh mepeMeHHbIe U3 TeOMETPUIECKIX
u dusudeckux Gopmyi.

BoruncaaTs 3HaYeHHS] BBIPAXEHHH, COAEPIKAIINX KBajapaTHLIE
KOPHH, UCIIONB3Ys TPH HEOOXOANMOCTH KaIbKYIATOP.
Hcnoab3oBaTh B  XOA€ pelIeHUs 3a7ad  dIEeMEHTapHbIe
NPEJICTAaBICHUSI, CBSA3aHHBIC C NPHOMKEHHBIMU 3HAUCHUSIMH
BEJTMYHH.
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3HAKOMMTBLCS € UCTOPMell pPa3BUTHA MaTeMaTHKH
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IIpoooncenue

Yucaa u CTeneHp C LEIbIM TOKa3aTeIeM. @DopMyJHPOBATH OIpPe/Ie/eHHe CTEIICHU C [EJIBIM MTOKa3aTesIeM.
BbIYMCJIEHHUSA. CTaHZlapTHaﬂ 3armchb Yyucla. HpeLICTaB.JIﬂTb 3aMMCh OOJIBIIIMX U MaJIBIX YKUCET B CTaHIapTHOM
Crenenb ¢ meJbIM Pasmeper 065eKTOB OKpYysKatoMIEero Buzie. CPaBHUBATH YKCJIA U BEJMYMHbI, 3alIMCAHHBIE C
noKasarejemM MHpa (OT MEMEHTAPHEIX ucnoibs3oBanuem crenedu 10.

(7 1) YaCTHUI[ 10 KOCMUYECKUX
00BEKTOB), JUTUTEIBHOCTh
MPOIIECCOB B

Hcnosab30BaTh 3amuCh 4YuCEl B CTaHAapTHOM BHUJIC IJIs BBIPAXKCHUS
pasmMepoB O6'beKTOB, JUINTCIIBHOCTU IIPOLECCOB B OKPYKAIOIIEM

OKpY’KarolleM MHUpE. MUpEC.
CBolicTBa CTENEHU C LENBIM DopMyJIHPOBaTh, 3aUCHIBATHL B CHMBOJIMYECKOil (opme u
noKkasaTeneM WLTIOCTPHPOBATH MPHMeEPAMH CBOWCTBA CTEIICHH

C LEIIBIM TI0Ka3aTEeIeM.
I[Ipumenars cBoiicTBa cTeneHu A MpeoOpa3oBaHUS
BBIPAXKCHUI, COEPIKAILNX CTEIICHH C LIEJIbIM II0Ka3aTeIeM.
BbInoHATE AelcTBUSA ¢ YMCIaMU, 3alIUCAHHBIMY B CTAaHJAPTHOM
Buje (YMHOXKCHHUE, JCJICHHE, BO3BEICHHE

B CTEIEHb)
Anredpanyeckue Ksanparmsiii TP‘?X‘IHCH- Pazjoxenue | PacrosmaBarh KBaIpaTHEI! TPEXUICH, YCTAHABIHBATE
BbIPAKEH UL, KBaJIpaTHOTO TpEX1ICHAHA BO3MOYKHOCTB €T0 Pa3JI0KEHHUs HAa MHOKHUTENH.
Ksanparubiii MHOKITCIH PackiiagbiBaTh Ha MHOKUTEJIM KBAJPATHBIA TPEXUIICHC
TPEéXwieH HEOTPHIATEIBHBIM JTHCKPUMHHAHTOM
6w
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Ajredpanyeckue Anredpanyeckas JpO0B. 3anuceiBaTh anredpamdeckue BeIpakeHns. Haxoauth obmacty
BbIpaKeHH . JlomycTuMble 3HAYSHUS IEPEMEHHBIX, OTIPEe/ICNICHNUS] PAlMOHATBEHOTO BBHIPAKCHUSI. BBINOJIHATE UHCIOBEIC
Aarebpauyeckas BXOJIAIINX B anreOpauvecKue | [OACTAHOBKM M BBIYMCJIATH 3HAUCHUE APOOHM, B TOM 4YHUCIE (
ApoGb BoIpakeHus.  OCHOBHOE — CBOWCTBO MOMOIIBIO  KAIBKYIIsITOpa. @OPMYJIHPOBAaTH OCHOBHOE CBOWCTBO
(15 9) aﬂre6panqecxoﬁ IIp06PI- COKpaHICHPIe anre6pa1/1qec1<0171 z{po61/1 W NPHMEHATHh €ro s npeo6pa3013aHI/m
ApOOeit. npoOeil. BpIMOMHATH [eficTBUSA ¢ anreOpamdecKuMH JpOOsSMHU.
Crnioxenne, BBIYMTAHHE, YMHOKCHHE IIpumensTes mpeoOpa3oBaHUs BBIpXKEHHUI IS pelIeHus 3amad.
M JICNICHHC aNrebpandeckux JApodeit. BreipazkaTe ~ mepeMeHHbIe U3 (hopmy (pm3nueckux,
[Tpeobpasosanne BHIPAKEHHH, | reomeTpHUECKHX, OMUCHIBAIONINX GBITOBBIE CHTYAIHH)
coJieprKalluX anredpandyeckue Apoou
YpaBuenus KsaznpatHoe ypaBHeHue. Hemomnnoe Pacno3naBaTh KBagpaTHbBIEC YpaBHEHUSL.
U HepaBeHCTBaA. KBajZipaTHOEe ypaBHeHme. Popmyna 3anuceiBaTh (popMy;Ty KOpHEH KBaApaTHOTO ypaBHEHUS,
KBagpaTHsie KOpDHE#l  KBaJpaTHOTO  ypaBHEHHSI. pemiaTh KBaJipaTHbICe YDABHEHHs] — IOJIHBIE M HETIOJIHEIE.
YPaBHEHHUS Teopema Buera. IIpoBoauths  mpocreiiline  HMCCJAEIOBAHUS  KBAJPaTHBIX
(15 1) Pemenne ypaBHeHUH, CBOJSIIUXCS K YPaBHEHUI.
kBazpaTHeIM. [Ipocteiimue apo6HO- Pemars ypaBHeHHUsl, CBOASAIINECS K KBAJPATHBIM, C MOMOIIBIO
palOHANILHBIE YPABHEHMSI. peoOpa3oBaHUil U 3aMEHOH MepeMEeHHON.
Pemienne  TeKCTOBBIX — 3amad € Ha6aionate M aHAIM3MPOBATH CBSA3b MEXKAY KOPHAMH H
TIOMOIIBIO KBAJPATHBIX YPABHEHUH K03 GUIMEHTaMH KBAJ[PaTHOTO ypPaBHEHHUS.
®opmysHpoBaTh TeopeMy Buera, a Taxke 00paTHYyIO Teopemy,
HNPUMEHSATh OTH TEOpeMbl JUIs pelleHus 3axad. Pemarh
TeKCTOBbIE 32124l aIreOpandecKiM CII0COOOM: IEPEXOAUTH OT
CIIOBECHOU (OPMYIHUPOBKM YCIOBHS 3afadyd K auredpandeckoit
MOZENN MyTEM COCTABJICHHS! YPaBHEHHs; PEIIaTh COCTABIEHHOE
YpaBHEHHUE; HHTEPIPETHPOBATh PE3yNbTaT.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTHS aIreOpbl
YpaBHeHus Jlunelinoe  ypaBHeHHMe C JByMs Pacno3naBarhb nuHEHHBIC yPaBHEHUS C ABYMs IEPEMECHHBIMHU.

1 HepaBeHCTBa.

HEepPEMEHHBIMH, ero rpaduk, IpuMepsbl

Crpouthb rpauku JUHEHHBIX YPABHEHHUH, B TOM 4HCIE
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Cucrembl ypaBHeHHii
(13 1)

pelLIeHUs ypaBHEHUH BLEIBIX YHUCIIAX.
Pemienne cucreM 1ByX JIMHEHHBIX
YPaBHEHUH C JABYMs II€PEMEHHBIMU.
[Tpumepst pelenus CHCTEM
HEJIMHEUHBIX YPaBHEHUH C OBYyMs

TIepEeMEHHBIMH.
I'paduueckas HHTepIpeTanus
YPaBHEHUSI C IBYMs NEPEMEHHBIMH U
CUCTEM  YpaBHEHHUH €  JIBYMs
NEPEMEHHBIMHU.

Pemenne  TeKCTOBBIX — 3amad €

TIOMOIIBIO CUCTEM YpaBHEHUI

HCNOJb3Ys LM(pPOBLIE pecypcehl.

Pazimyarh napajiienbHble U [IEPECEKAIOLIMECS MpPsSMBIC IO UX
YPaBHEHUSIM.

Pemiats cucrembl JABYX JIMHEHHBIX YpPaBHECHMH C JBYMS
HEPEMEHHBIMU IIOJACTAHOBKON M CIIOKCHUEM.

Pemarb npocreiinie cucTeMbl, B KOTOPbIX OJHO U3 YpaBHEHHUH
HE SIBJISICTCS JIMHEHHBIM.

IIpuBoauts  rpaduyecKkyl0  HHTEPHPETALUI0  PCIICHUA
YPaBHEHUSI C ABYMs IIEPEMEHHBIMU U CUCTEM YPABHEHHUIC ABYMs
[EPEMEHHBIMHU.

Pemars TekcToBbIe 3a1a4H anreOpandecKiM Criocoo0M

YpaBHenust
U HepaBeHCTBA.
Hepagsencrsa (12

1)

YucmoBbie HEPABCHCTBA U HXCBOMCTBA.

HepaBenctBo ¢ ojHON mNEepeMeHHOMH.
Jlunelinple HepaBeHCTBA C€ OJHOMN
nepeMeHHOH U ux pemieHue. CHCTeMbl
JIUHEWHBIX HEpPaBeHCTB C  OJHOHN
TIEPEMEHHON U UX pelIeHuE.
W3o6paxceHre penieHus JINHEHHOT0
HEPaBEHCTBA U UX CUCTEM Ha
YHCJIIOBOW IPSIMOM

DopmMyIHPOBATH cBoOiicTBa YHCIIOBBIX HEPaBEHCTB,
WUIIOCTPUPOBATh MX HAa KOOPAMHATHOW MNPSIMOH, AOKAa3bIBATH
anreOpanyecKH.

IIpuMeHATH ¢BOICTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1a4.

Pemars nuHeilHble HepaBeHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh peUICHUE HEPABEHCTBA HA YMCIOBOW MPSIMOI.

Pematrs cucteMbl JHHEHHBIX HEPAaBEHCTB, M300pa)kaTh pEIICHUE
CUCTEMbl HEPABEHCTB HA YHMCIOBOW IPSMOMH

DYHKIHH.
OcHoBHBIC
MOHATHSA

(6w

IonsaTne (hyHKIUH. Obnactb
OTIpe/IeNICHNs © MHOYKECTBO 3HAYCHUH

¢ynkun. CrocoOsl 3a1aHust QYHKIMH.

I'padpux  QyHKIUM. CaoiicTBa
($yHKIUH, UX OTOOpa)XCHUE Ha

rpaduke

Hcnonb3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTHIO H
CHMBOJIHKY.

Boruncasarh 3navyenus QpyHKIUHA, 3a1aHHBIX HOPMYyTaMH

(mpn HEOOXOAMMOCTH HCIOJIB30BAaTh KAIBKYJISATODP); COCTABJSTH
Tadauubl 3HAYeHHit QyHKINU.

Ctpouth 1o Toukam rpapukn GpyHKIHNH.

OnuceiBaTh CBOMCTBa (QYHKIMH Ha OCHOBe e Trpaduueckoro
TpeICTaBICHUS.

Hcnosb30BaTh QyHKIMOHAIBHYIO TEPMHHOJIOTHIO H
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CHUMBOJIUKY.

HccenenoBars mpuMepsl rpa(uKoB, OTPAKAIONIUX PEATbHBIC]

IpouecCol W SABJICHUA. "pI/IBOZII/ITL NnpUMeEpPbI  ITPOLIECCOB
SIBIICHUM C 3aJJaHHBIMH CBOMCTBaMH.
HUcnoan3oBath KOMIIBIOTEPHBbIE IIPOrpaMMbl I 110~

CcTpocHHsI rpaduKoB QYHKIMN ¥ H3YUCHHUS X CBOMCTB

H

DyHKIHH.
YucnoBbie
ynxumun
9w

YreHue U MOCTpOeHUE rpaduKoB
¢ynkuuit. [Ipumeps! rpadukos
GbyHKIMI, OTpaXKAOIIMX pealbHbIC
HPOLIECCHI.

OyHKIMN, ONMHCHIBAIONINE MPSMYIO H
00paTHYIO POTOPLHOHAIBHbBIE

3aBUCUMOCTH, X rpaduku. ['nmnepbomna.

HaxoauTts ¢ noMombio rpaduka QyHKINH 3HAUCHUE 011~

HOH U3 paccMaTpUBaeMbIX BEJIMYUH IO 3HAYECHUIO OPY-TOMl.
B HecnoxkHbIX cilydasx BbIpazKaTb (OpMY./I0H 3aBUCHMOCTH
MEX/y BETHUMHAMU.

OnucepiBaTh XapakTep U3MEHEHUsl OJHON BEJIIMYUHBI B

3aBHCHUMOCTH OT M3MEHEHUs APYToi.
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IIpoooncenue

Haspanmue
pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHoBHOE coaepkanue

OcHOBHBIE BU/ABI 1€ATCJIbHOCTH 06yqaloumxcn

Tpadux Qynxiuu y = X2, OyHKIME Y
=2y =X,

y = Jx, y = | x |; rpadugeckoe
pelleHne  YpaBHEHHUH U  CHCTEM
ypaBHEHUH

PacnoznaBate Buzasl u3ydaembix ¢QyHkiud. Iloka3sIBaTh
cXeMaTHYeCKH TIIOJIO)KEHHE Ha KOOPJMHATHOH IIOCKOCTH
rpadukoB (QyHKuMi Buma: Y = X, y= X,

y= %/y=1x.

Hcnoab3oBarh (pynknnonanbHo-rpadguueckue
NpeJCTaBIeHHs] Ul PEIIeHUs W WCCIEIOBAaHUS YPaBHEHHH H
CUCTEM yPaBHCHHH.

IpumensaTs uuppoBble pecypchbl IS MOCTPOSHHS TpaduKoB
byHKImMit

IHoBTOpEeHue u
0006menue (6

1)

IloBTOpEHHE OCHOBHBIX TOHITHH U
METOJ0B KypcoB 7/ u 8 Kiaccos,
00001eHne 3HaHUH

BbiOuparb, NpHMeHSITb, OIEHHBATH CHOCOOBI CPaBHEHUS
9HCes, BBIYMCIICHUH, MpeoOpa3oBaHUH BBIPAKEHHUU, pEIICHUS
ypaBHEHUIl.

OcyuecTBIsATL CAMOKOHTPOJIb BBINOIHAEMbIX JEHCTBUH U
CaMOIIPOBEPKY ~ pe3ysbTaTa BBIYHCICHUH, NpeoOpa3oBaHMUI,
MOCTPOCHUM.

Pemarp 3agaum M3 peajbHOH  KHU3HHM, NPHMEHATH
MaTeMaTHYECKUE 3HAHMA JUId  pElIeHUs 3ajad U3 JAPYIHX
IPEAMETOB.

Pematb TekcToBBIE 33Ja4M, CPABHUBATH, BHIOMPATH CIIOCOOBI
peleHus 3a1a4u
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9 knacc (ne menee 102 u)

Haspanmue
pa3jaeiia (TeMbl)
Kypca (4HciI0

OcHoBHOE coaep:KaHHue

OcHOBHBIE BH/bI 1eATEJbHOCTH 00y4aIOLUIHXCH

4acoB)
Yucaa u PanyioHasIbHBIC YHCIIa, HPPALHOHABHBIC Pa3BuBaTh NpeICTABIEHHSI O YUCIIaX: OT MHOXECTBA
BBIYHCJIEHUS. qHclia, KOHEYHBIE H HATYpaIbHBIX YHCEI JO MHOYKECTBA JeHCTBUTEIbHBIX
JleiicTBUTEJIbHBIE OCCKOHEUHBIC ICCATUYHBIC TPOOH. yHUCel.
yuCcJIa MHOXKECTBO JEHCTBUTEIBHBIX YHUCEI; O3HAKOMHUTBHCA C BO3MOKHOCTBIO peaCcTaBICHUS
9 JEUCTBUTENbHBIE JEeHCTBUTENBLHOTO UHCIa Kak OECKOHEUHOH AeCsITHUHOM
9y 4Hciia Kak OECKOHEYHBIC JECSITUYHbIC IPOGH, IPHMEHSATH JeCATHYHbIE IPHOIIKEHUS
Apobu. BsanmHo oJHO3HA4YHOE PAlHOHANBHBIX ¥ HPPALHOHAIBHBIX YUCEIL.
COOTBETCTBUC MEKILYy MHOKCCTBO H300paskaTh JeiCTBUTEIbHBIE YUCIA TOUKAMU
JCHCTBHTEIBHBIX YHCEIl i MHOKECTBOM KOOP/IMHATHOI IIPSIMOIL.
TOHCK KOOPAMHATHOM IIPAMOM. 3anuchIBaTh, CPABHUBATh U YNOPSA0YMBAThH
CpaBHeHue JICHCTBUTEBHBIX THCET, JCHCTBHTEIBHBIC UHCTA.
apudmeTHIecKue eHCTBHii ¢ BbINOJIHATH, COYETas YCTHBIE U NMMCHMEHHBIE TIPUEMBI,
ACUCTBUTEIILHLIMA THCIIAMH. apudMernyeckue AefCTBHSA C PAMOHAIBHBIME YUCIIAMH;
HpubnmkEHHOe 3HAYCHNE BEIHYHHBI, HAXOJIUTH 3HAYCHUS CTEIICHEH ¢ IeJIBIMU TTOKA3aTeIIMU U
TOYHOCTb MPHOIHKCHUS. KOPHEil; BLIYMCISATH 3HAYEHUS YUCIIOBBIX BBIPAKEHHUIA.
Opr]"J]eH]/Ie YUCEII. HpI/IKI/IZ[Ka 1 OIIEHKa HO.]Iy'-ll/ITb npeacraBjIeHue O 3HAYMMOCTHU ,HeﬁCTBHTeIILHI:IX
PEe3YIBTATOB BBIMUCICHHUIT YHCeIl B IPAKTUYECKOH JeSTEIbHOCTH YEJIOBEKa.
AHAJIM3UPOBATH U J1eJaTh BBIBOABI O TOYHOCTH
TIPHOIMKCHUS ISHCTBUTEIBHOTO YHCIIA TIPY PEIICHUH 33/1a4.
OKPpYIJISATH JACHCTBUTCIBHBIC YHCIA, BBIMOJIHITH
NPUKMIKY pe3yJbTaTa BHIYMCICHHUH, OHEHKY 3HAUCHHI
YHCIIOBBIX BBIPAKCHUH.
3HAKOMUTBCSI ¢ MCTOPHEl Pa3BUTHS MaTeMaTHKU
YpaBHeHus JIuneiinoe ypaBHenue. Pemenune OcBauBaTh, 3alIOMHHATb M TNPHMEHATH rpaduyeckue

1 HepaBeHCTBa.

YPaBHEHHH, CBOJSIIMXCS K JMHEHHBIM.

MeTO/Ibl IIPH PEeLICHUH YPABHEHHU I, HEPABEHCTB M X CHCTEM.
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YpaBueHust KBazpaTtnoe ypaBHeHue. Pemenne Pacno3naBarh 11enb1e ¥ JpOOHBIE ypaBHEHUS.
¢ OJHOI YpaBHEHUI, CBOAALIMXCS K KBaJpaTHBIM. Pemars jinHeiliHbIe M KBaJpaTHbIe YPABHEHMS,
nepeMeHHO bukBanparHble ypaBHEHUS. YpaBHEHUsI, CBOJSIIMECS K HUM, POCTEHIIe IpoOHO-
(14 u) [TpumMeps! pemeHust ypaBHEHUI TpeThe M | palMOHANbHBIC YPaBHCHUS.
YyeTBEPTOM CTEMEHEN pa3IoKEHUEM Ha IIpeanaraTs BO3MOKHBIE CIOCOOBI PEIICHHS TEKCTOBBIX
MHOXHTEIIH. 3aja4, 00CyKIaTh UX U pemIaTh TEKCTOBbIC 3a/aun
Pemenue JPOOHO-PAHOHATIBHBIX Pa3HBIMH CIIOCOOAMH.
YpaBHEHUIH. 3HAKOMHTBCS ¢ HCTOPHell Pa3BUTHI MaTeMaTHUKH
Penienne TeKCTOBBIX 3a1a4
anreOpanvecKiM METOJI0M
YpaBHeHus JIuneliHoe ypaBHEHHUE ¢ JBYMs OcBauBaTh U NPUMEHATh TNPUEMBI PEIICHHUS CHUCTEMBI

U HepaBeHCTBA.
Cucrembl ypaBHeHMii

(14 g)

NIEPEeMEHHBIMU ¥ ero Tpaduk.

Cucrema JByX JIMHEWHBIX YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU U €€ pellleHUe.
Pemenne cucreM AByX ypaBHEHHH, OZHO
13 KOTOPBIX JIMHEHHOE, a JIpyroe —
BTOPOI CTENeHHU.

I'pacduueckas HHTEpIIpeTanus
CHCTEMBI YPaBHEHHH C JIBYMS

TIEPEMECHHBIMU

JBYX JIMHEIHBIX YpaBHEHHII C JBYMs IIEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHEHHi, B KOTOPHIX OJHO ypaBHEHHE HE
SIBIISIETCS TMHEWHBIM.

Hcnoab3oBarh (hyHKIHMOHATBHO-TpAadHIECKH
MPECTAaBICHUS IS PellleHUusl M MccIel0BaHUs ypaBHEHUH
U CHCTEM.

AHaTH3UPOBATH TEKCThI 3a1a4, pewarb ux
anreOpanyeckuM CrocoOOM: MepexoauTh OT CIOBECHOI
(hOpMYIMPOBKN yCIIOBHUS 33aJa4M K anreOpandecKoi Moaenn
NYTEM COCTABJIEHHSI CUCTEMbBI YPABHEHUI; pelIaTh COCTAB
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PerieHne TEKCTOBBIX 3a1a4
anreOpanyeckuM crocooom

JICHHYIO CHCTEMY YpaBHEHHI; HHTePIPeTHPOBATH Pe3ybTar.
3HAKOMHTBLCS C HCTOPHEll Pa3BUTHA MaTeMaTUKH

YpaBHeHus
M HepaBeHCTBA.
Hepagencrsa (16

)

Yucnossle
CBOHCTBA.
Jlunelinple HepaBeHCTBA ¢ OJHOU
TEPEMEHHON U MX PELIeHHUE.
CucreMbl JIMHEHHBIX HEPaBEHCTB C
OJIHOH IIepEeMEHHOH U UX pellCHHUE.

HEPABEHCTBA n nux

KBampaTHele HepaBeHCTBA M HX
pelieHue.
I'pacduaeckas HHTEpIpeTanus

HEPABEHCTB U CHUCTEM HEPABCHCTB C
JABYMs INIEPEMEHHBIMU

Yurarb, 3alHCHIBATH, NOHUMATh, HHTEPNPETHPOBATH
HEPaBEHCTBA; HCIIOJIB30BATh CAMBOJIMKY ¥ TEPMHUHOJIOTHIO.
BoimosnaTs npeodpa3zoBaHys HEPABEHCTB, HCMOIb30BATH IS
npeoOpa3OBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3naBarh JMHEHHBIC ¥ KBaIpaTHBIC HepaBeHCTBA. Pemarb
JIMHCHHBIC HEPaBEHCTBA, CHUCTEMbI JIMHCHHBIXHEPABEHCTB,
CHCTEMbl HEPaBEHCTB, BKIIIOYAIOIINX KBAaPATHOE HEPABEHCTBO, U
pemath ux; 00CyKIaTh IOIYICHHBIC PEIICHNS.

M300pakaTh pelieHHEe HEPABEHCTBA M CHCTEMbI HEPABEHCTB Ha

YUCJIOBOM MpSIMOM, 3amMChbIBATH pEIIEHHE C  TOMOIIBIO
CHMBOJIOB.

PemiaTs KBagpaTHbIE HEPaBEHCTBA, HWCIONB3Ys TpaduyecKue
MpEICTaBIICHUS.

OcBanBaTp H NPUMEHATb HCPABCHCTBA TMpU PCUICHUU
Pa3INYHBIX 3aJ1a4, B TOM YUCJIE€ TIPAKTUKO-OPUEHTUPOBAHHBIX
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®yukuun (16
1)

Ksagpatnunas byHKIMA, e
rpadux u coiictsa. [lapadoia,
KOOP/IMHATBI BEPIIHMHBI 11apadoisbl,
0Chb CHMMETPHH TTapadoIIbL.
Crenennble QYHKIMH C
HaTypalbHBIMH [TOKa3aTeNsIMu 2 U 3,
ux rpauKy U CBOHCTBA.

I'paduku  yHKIHIL: y = kx,
y = kx + b, y:X‘,)%/:axz,

y=ady = pysix

Pacno3naBarb BBl M3y4aeMbIX (DYHKLHH; HIIIOCTPUPOBATH
CXeMaTHYeCKH, OOBSICHATH PACIONIOKCHAC Ha KOOPAMHATHON

wiockocTu rpadukoB Gyukimit Buga:y = kx, y = kx + b, y =§
y = ax?, y = axé, M

Y =VX, Y = [x| B 3aBUCHMOCTH OT 3HAYCHHH K0d>((HLIEHTOB;
ONKCHIBATH UX CBOMCTBA.

Pacnio3HaBarh KBaZpaTHUYHYIO QYHKLHIO 110 GopMyIIe.

IIpuBoaUTH NMpHUMePBI KBaPaTUUHBIX 3aBUCUMOCTEN U3peabHON
JKU3HH, (PU3NKH, TEOMETPUH.

BoisiBasiTE 1 0600maTh 0COOEHHOCTH TpaduKa KBaJpaTUIHOH
Qynxkuuu y = ax? + bx + c.

Crpouts W  m300paxkKkaTh  cXeMaTH4YeCKH  rpaduku
KBaJpaTUUIHBIX (QYHKIMI, 3a1aHHBIX QopMyTaMu Bua y = ax?,y
—ax*+q,y=ax +p)y=ax + bx +c

AHAJIM3UPOBATH M MPUMEHSATH CBOMCTBA M3yYCHHBIX (DYHKIHIT
JUISL IX TIOCTPOGHHMSI, B TOM YHCJIE C TOMOIIBIO IIM(POBEIX PECYPCOB
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Tpooonsicenue

YucaoBble
M0CJIeI0BATEIbHOCT
u (15 yv)

ITonstue YUCIIOBOH
TIOCIIeI0BATEIFHOCTH.

3angaHue MOCIIEJ0BATEILHOCTH
PEKYppEHTHOMI thopmyoit u

(bopmysoit N-ro uneHa.

Apudmernyeckasi U TeoMeTpUUECKast
nporpeccun. Dopmyibl N-ro  wieHa
apu(METHUECKOH ¥ reOMeTpHYECKON

MpOrpeccuif, CyMMbl TEpBBIX N
YJICHOB.

N3obpaxenne YJICHOB
apu(pMETHIECKOH M TCOMETPHUYECKOM
nporpeccuii TOYKaMHU Ha
KOOPJIMHATHOH IIOCKOCTH.
JlunelHplii W SKCHOHEHIMAIbHBIN

pocr.
C10KHBIE MIPOLIEHTHI

OcBanBaTh W MPUMEHSITh HHJICKCHbIE 0003HAYEHHs, CTPOUTH
peyeBble BbICKA3BIBAHMSI C FCIOJIB30BAaHHEM TEPMHHOJIOTHH,
CBSI3aHHOM C MOHATHEM I10CIIEA0BATETBHOCTH.

AHaTH3UpoBaTh GopMyITy N-TO WICHA TTOCIEA0BATEIHHOCTH HIIH

PEKypPPEHTHYIO dopmymy " BBIYHCISATH YICHBI
MOCIIEJOBATENILHOCTEN, 3aJaHHBIX STUMH (HOPMyITaMHu.
Yceranasausarb 32KOHOMEpPHOCTh B MIOCTPOCHUH

TOCTIEIOBATETIbHOCTH, €CIIH BBIMMCAHBI TIEPBBIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarnb apu(pMETHUCCKYIO u
MIPOTPECCUH TIPH PA3HBIX CIIOco0aX 3adaHMs.
Pemars 3amaum ¢ wucnosib3oBaHueM (opMyn N-TO  uieHa
apu(METHYCCKOH ¥ T'COMETPUYECCKON MPOTPEecCHil, CYMMBbI
MIEPBBIX N YJICHOB.

H300paxkaTs  4ieHBl  IOCIEIOBATEIbHOCTH
KOOPAMHATHOW TUIOCKOCTH.

TEOMETPHYCCKYIO

TOYKaMH Ha

PaCCManI/IBaTL NpUMEPBI NMPOLECCOB U SIBJIEHUH 13 peaﬂbHOﬁ

JKU3HH, WUTIOCTPUPYIOIIME HW3MCHCHHE B apudMeTHuecKon
HPOTPECcCHd, B TI'EOMETPUYECKOIl Iporpeccuu; H300paxaTh
COOTBETCTBYIOINE 3aBUCUMOCTH I'padUYECcKH.

Pemarp 3a1a4H, CBsI3aHHbIC c YHCIOBBIMH

MOCJICZIOBATCNIBHOCTSIMU, B TOM YHCIC 3aladdl U3 peanbHON
JKM3HUC MCTIOJIb30BAaHUEM IIU(PPOBBIX TEXHOIOTHH (AMEKTPOHHBIX
TaOHI, rPaprIeCcKOr0 KAIBKYIATOPA U T.IL.).

Pemarp 3a1aun Ha CIOXKHbBIC MPOLCHTHI, B TOM YHCIIE 3a/1a4l U3
peanbHOM MPaKTHKH (C UCTIONB30BAHNUEM KaIbKYIATOPA).
3HAKOMHTBCSI ¢ HCTOPHeEil Pa3BUTHI MaTeMaTHKH
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IloBTOpEHMeE,
00001IeHHE,
cHCTeMaTUu3anust
3HaHmii’

(18 1)

Yucna M BBIYHCIEHUS  (3aIHCh,

CpaBHEHUE, JefcTBUs c
JIeHCTBUTENBbHBIMU YUCIIaMH,
4HCII0Bast npsMasi; IIPOLICHTBI,
OTHOILICHHUS, TIPOTIOPIHH;
OKpYIJIEHHE, TPUOIMKEHHE, OLEHKa;
penieHne TEKCTOBBIX 3a71a4

apu(pMETHIECKIM CIIOCOOOM)

OnepupoBaTh MOHATHUSIMH. MHOXXECTBO, IOAMHOXECTBO,
olepaluM HaJ MHOXKECTBaMHM; HMCHOJbB30BaTh rpaduyeckoe
MPEACTaBICHUE MHOXKECTB JUIs OIUCAHUS PEAJIbHBIX IIPOLIECCOB U
SIBJICHHH, TIPH PEIICHUH 33/1ad U3 APYTUX Y4eOHBIX MPeIMETOB.

AKTyaJM3MpOBaTh TEPMHHOJIOTHMI0 H OCHOBHBIC JeiicTBHS,
CBSI3aHHBbIE € YHCJAMH. HATypadbHOE YHCIO, IPOCTOC W
COCTAaBHOE YHCIIA, JEIMMOCTb HATYpajdbHBIX YHCEN, MPHU3HAKH
JETMMOCTH, IIeJIOE YHCIIO, MOJYNIb YHCNA, OOBIKHOBCHHAs H
JecsiTHYHas ApoOH, CTAaHTAPTHBIN BUJ 4HCNa, apu(MeTHIecKuii
KBAJIPATHBIA KOPEHb.

BbInoIHATH /eficTBUS, CPABHUBATH U YNOPSI0YHBATH UHCIIA,
MpEJCTaBIsATh 4YUCIa HAa KOOPAWHATHOW MPSIMOM, OKpPYTJISAThH
YHClla; BBIMOJHATH HPUKHAKY M ONEHKY pe3ylbTara
BBIUMCIICHUI.

Pemarp TekcToBble 3aJa4M  apPUPMETHYECKUM  CIHOCOOOM.
Pemars nmpakTHyeckue 3a1aum, coJepiKalie IPOLEHTHI, J0JIH,
YaCTH, BBIPAKAIONINE 3aBHCHMOCTH: CKOPOCTb — BpeMsl —
paccTosiHue, [IeHa — KOJIMYEeCTBO — CTOMMOCTB, 00BbEM paboThI
— BpeMsi — IIPOM3BOJUTEIBLHOCTD TPYy/Ia.

Pa36uparh peanbHble KM3HEHHbIE CUTyalnd, (POPMYJIHPOBATH
UX Ha S3bIKE MAaTeMaTHKH, HAXOAUTh pelICHHEe, MPUMEHs
MaTeMaTHIEeCKUH aImapaT, HHTepHpPeTHPOBATh PE3ylbTaT

Anredpanyeckue BBIPaKEeHHA
(mpeobOpazoBanue  anreOpamdecKux
BBIPA)KEHUH, IOITyCTUMbIE3HAUEHUST)

OmnepupoBaTh NOHSTHUSIMU: CTEHCHb C IIEJIBIM IOKa3aTeleM,
apudMeTHIecKuit KBaJIPaTHBII KOpCHB, MHOTOYJICH,
anreOpauyeckas ApoOb, TOXKIECTBO.

BbInoJIHATL OCHOBHbLIE JAEHCTBHSA: BBINOJIHATH paC‘IéTBI 1o

¢dopmynam, mnpeoOpa3oBBIBATh Iiejble, APOOHO-pallOHANILHbIC
BBIDOKCHMSI M BBIPOKCHUSL C  KOPHSMH, pEaln30BBIBATh
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pas3lioKeHWe MHOTOWIeHa Ha MHOXHTENIH, B TOM YHCIE C
HCTIONB30BaHNEM (OPMYIT Pa3HOCTH KBaJpaTOB M KBajpaTa
CyMMBI H Da3HOCTH, HAaXOAUTh JIOMYCTUMBIE 3HAUCHHS
MEePEMEHHBIX JUISI JPOOHO-PAIIMOHATBHBIX BBIPAKEHUH, KOPHEH.

MoeHpoBaTh ¢ TOMOLIBIO (OPMYNT peajbHbIC MPOLECCHl U
SIBJICHHSI

! 3nech mpejCTaBIEHBI SIEMEHTHI CONEPKAHUS Kypca, M3ydaBHOIMECs B 5—8 Kiaccax W TpeOylolue MOBTOPEHHs, 000OMmIEHHS U
cuctemarn3anuy. OOpamarsest K 9TOMY MaTepHaTy MOXHO B BHJAE aKIEHTa Ha 3aBEpIIAIOIIEM JTalle M3ydeHHsl Kypca 9 kimacca mim
pacrpenenaTh M0 COOTBETCTBYIONINM TeMATHYECKHM pa3JiellaM, U3ydaeMbIM B TeUeHHE y4eOHOTo roja.
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Tpooonsicenue

@DyHkuuM (TOCTPOCHHE, CBOWCTBA OnepupoBath NOHATHAMM. QYHKLUS, Tpaduk QYHKINH, HYIH

U3YYCHHBIX (YHKIMI; rpaduueckoe (YHKIMYM, TPOMEKYTKH  3HAKOIOCTOSIHCTBA,  HPOMEKYTKH
peleHHe YPaBHEHHIT U X CHCTEM) BO3pacTaHusi, yObIBaHHs, HaHOOJIbIICe U HAUMEHbIIEE 3HAYCHHS
(hyHKIUH.

AHAJTN3UPOBATh, CPABHHUBATh, 00CY:KIATh CBOiiCTBA QyHKIIHH,
CTPOUTH UX TpaduKH.

OnepupoBaTh MNOHATHSAMM. TMpsIMas MPOMNOPIHMOHATBHOCTb,
obparHast HPONOPLIMOHAIBHOCTD, JMHeHHast ¢byHKIM,
KBazipaTH4Has QyHKIWMs, napabora, runepooa.

Hcnonb3oBarh rpadgpukm 11 ONpeAeaeHus CBOWCTB, MIPOLECCOB
M 3aBHCHMOCTEH, JUI pEIICHHS 3a7ad M3 JPYruxX yueOHbBIX
NPEeJMETOB U PEAJbHON KHU3HU; MOAEJHMPOBATH C IOMOUIBIO
rpa(uKOB peanbHbIe MPOIECCH U SIBICHUS.

BeipaxkaTs popMysiaMu 3aBUCHUMOCTH MEKIY BEIHYMHAMU

[Tpn paszpaborke padouell mporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHMU OBLIM YYTEHBI BO3MO)KHOCTH HCIOJIB30BAHMUS
ANMEKTPOHHBIX  (UM(POBBIX)  00pa30BaTENbHBIX  PECYpPCOB,  SBISIOIIUXCS — Y4eOHO-METOAWYECKUMH  MaTepHalaMu
(MyJbTHMEIUIHBIE IPOrPaMMBbl, 3JEKTPOHHbIE YYEOHUKM U 33Ja4HUKH, O3JCKTPOHHbIE OHONMOTEKH, BHPTYyalbHbIC
71a00paTOPUH, UTPOBBIE MPOrPAMMBbI, KOJUISKIIMH HU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB), UCIIOIB3YEMbIMH JUIsl O0YUCHHUS U
BOCIIMTaHMsl Pa3IMYHBIX TPYII I0Jb30BATENEH, MPEJICTABICHHBIMUA B AJIEKTPOHHOM (LH(POBOM) BHJE M pealn3yIOLIMMU
munaktadeckre BosMokHocTH VKT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBECTBY 00 00pa3oBaHUU.



INPUMEPHASA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7 9 KJIACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

«MaremMaTuKy yXe 3aTeM Y4HUTh HaJ0, YTO OHA YM B HOPSIOKIPHUBOIHUTY,
— Mnucai BENUMKUM pycckuid yuenblt Muxaun BacunbeBuu Jlomonocos. U B
9TOM COCTOMT OHA M3 JBYX IieJel 00y4EeHHATEOMETPUN KaK COCTABHOM YacTH
MaTeMaTUKH B IIKOJE. DTOW MW COOTBETCTBYET IOKa3aTeNbHas JIHHUS
npenogaBanust reomerpuu. Cienys IpeAcTaBIeHHON paboyell mporpamme,
HauyuHAs C CEIbMOro Kjlacca Ha ypOKax TeOMETpHH OOYy4YaloIMiics y4IHTCS
MPOBOJIUTH  JJOKA3aTElIbHBIE paccyxjeHus, CTPOUTH JIOTHYECKHE
YMO3aKJIIOUEHUs, JOKa3blBaThb HUCTUHHBIE  YTBEPXKAECHUS UM  CTPOUTH
KOHTPIPUMEPB! K JOXKHBIM, HPOBOAUTH PACCYKICHHS «OT IPOTHUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (hOPMYJIUPOBATH OOPATHBIC YTBEPIKICHHUSL.
VYueHnK, OBJIaJEBUIMHA HCKYCCTBOM pAacCyXIaTh, OyJIeT NPUMEHSTHEro u B
okpyxatomei ku3Hu. Kakx nwucan reomerp u nenaror HMrops ®@emopoBuy
[lapeIruH, «I0AbMH, TOHUMAIOIIUMH, YTO TaKOE J0KA3aTelbCTBO, TPYIHO U
Ja)ke HEBO3MOXKHO MAaHUIYJIUpoOBaTh». I B 3TOM COCTOMT BaxHOE
BOCIIUTATENbHOE 3HAUYEHHE W3YUEHHUs TE€OMETpPHUM, MPHUCYIIee HMEHHO
OTEYCCTBCHHOM MaTeMaTHYeCKOH ILikoie. BMmecre ¢ TeM aBTOpBI IpOrpamMmbl
OPEJOCTEPETalOT  YUYUTENs OT M3JIMIIHEro (opMain3Ma, OCOOCHHO B
OTHOIICHUU Hayal M OCHOBaHMN reomerpuu. Ppaniry3ckuil maremaTuk JKax
JlbeToHHE TI0 3TOMY MOBOAY BBICKa3ajcs Tak: «YTo KacaeTcs AeIMKAaTHOU
IpOOJIEMBIBBECHHS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha IEPBBIX MOPaX HYKHO
BoOOIIIe M30eraTb MPOM3HOCUTH CaMoO 3TO cloBo. C Jpyroil ke cTOpOHBI, HE
ClelyeT YIMycKaTb HH OIHOW BO3MOMKHOCTH [JaBaTh IPUMEPBI JOTHUECKUX
3aKIFOUCHUI, KOTOpbIE KyJa B OoJbleil Mepe, uyeM HIesi aKCHOM, SIBIISIOTCS
WUCTUHHBIMHU U €IUHCTBEHHBIMU
JIBUT'ATEIISIMA MaTEMaTHIECKOTO MBIIIITICHUS.

Bropoil nenpro M3yueHHsT TEOMETPHH SIBISETCS HCHONb30BaHHE €€ Kak
MHCTPYMEHTA TP PELICHUH KaK MaTeMaTHYeCKHX, TaK M MPAKTHUECKUX 3a]ad,
BCTPEUAIONINXCS B peaibHOM  knm3HM. OKOHYMBIIMKH KypC T'€OMETPHUH
IIKOJILHUK JIOJDKEH OBITh B COCTOSIHUM OIPEACINTD T€OMETPHIECKYI0 GUrypy,
OIUCATh CIIOBAaMU JAaHHBIN UepTEXK UM PUCYHOK, HANUTH IJIOIIA]b 3EMEJIBHOTO
y4acTka, pacCcuuTaTh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOems WM
TpeOyemble pa3Mepbl rapaxa Juis aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpas,
BBIUNCIUTENbHAS JIMHMA B M3y4EHHH TeoMeTpuM B Iukone. [lanHas
IpaKTudeckas JIMHHUS SBISETCS HE MeHee BaxHOH, ueM mnepsad. Emé
[MnaTon mpennuceiBan, uTo0bl «rpaxaane [IpekpacHoro ropospa HU B KOeM
cilydae HE OCTaBJSUIM TEOMETPHIO, BEAb HEMAIIOBXKHO Jaxke MOOOYHOe e&
MpUMEHEHHe — B BOGHHOM Jiele Jla, BIIPOYEM, U BO BCEX Haykax — JUis
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JIyquiero #uX YCBOCHHA: Mbl BEJb 3HACM, KaKasa OeckoHeuHast pasHuLa
CyHIECTBYCT MCIKAY YCIIOBCKOM IMMPUYACTHBIM K I'€OMCTPUU U HCIIPUIACTHBIM.
Hﬂﬂ OTOr0 YYHUTCIIO PCKOMCHAYCTCSA HOI[6I/IpaTL 3aJa4r TIMPaKTHUICCKOIro
XapakTepa Il pacCMaTpuBaCMbIX TEM, YIUTH /:[eTeﬁ CTPOUTH MATEMATUYCCKHNE
MOZCIN PpCaJbHBIX JKHU3HCHHBIX chyaqu/'I, NpoOBOAUTb BBIYUCICHUA U
OLCHUBATH aZICKBATHOCTb IMOJMTYYCHHOTO  pe3yibTaTa. Kpaf/'IHe Ba>XHO
HO,H‘IépKI/IBaTB CBsA3U TreoMeTpun C JpyrumMu IMnpeaMeTamMv, MOTHUBHPOBATH
HCIIOJIb30BAaTh ONpCaACICHUA reOMETPUICCKUX (1)I/Il“yp u HOHS[TI/Iﬁ,
JACMOHCTPUPOBATL NPUMCHCHHNEC ITOTYUCHHBIX YMCHI/Iﬁ B (I)I/I3I/IKG U TCXHUKE.
Ot CBsA3U Haunbolee SAPKO BUHBI B TeMax «BeKTOpLI)),
<<TpI/IFOHOMeTpI/IlIeCKI/Ie COOTHOLICHHUS», «MeTOL[ KOOpJuHaT» U «TeopeMa
[Tucaropay.

B 3akimrouenne conuiéMcs Ha BEJIMKOTO MaTeMaThuKa U aCTpoOHOMaA Woranna
Kermutepa, uro0bl enié pa3 NoA4epKHYTh U METAIPEAMETHOE, 1 BOCIUTATEIbHOE
3HaueHue reomerpun: “Geometria una et aeterna est in mente Dei refulgens:
cuius consortium hominibus tributum inter causas est, cur homo sit imago
Deit.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJTAHE

CornacHo yueOHOMY IulaHy B 7—9 KilaccaXx HW3ydaercs ydeOHBIH Kypc
«[eomerpus», KOTOpBIA BKJIIOYAET CICAYIOLIUE OCHOBHBIE  pa3feibl
coznepxanust: «['eomerpuueckne GUIypsl U UX CBOICTBaY,

«M3MepeHne reoMeTpUYecKUX BEIHMYUH», a Takxke «JlekapToBbl KOOPIUHATHI
Ha TUIOCKOCTHY», «Bekropb», «J[Brkenus: miockoctu» u «IIpeodpazoBanus
000U,

VYueOHbIl TUIAaH TpeJycMaTpUBacT M3YYeHHE TI'€OMETpUM Ha 0a30BOM
YpOBHE, UCXOIs U3 08 y4eOHBIX 4acOB B y4eOHOM TOAY, BCErO 3a TPHU roma
obyuenuss — 204 vacos.

1 FGOMeTpI/IH ¢IMHa U BCYHa, OHa osncraer B boxxbem Ayxe. Hama NPUYACTHOCTH K HeH
CIIy’)KUT OJHUM U3 OCHOBaHHﬁ, II0 KOTOPBIM YECJIOBEK JOJIKCH OBITH 06p2130M
Boxeum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPKAHUE YYEBHOI'O KYPCA (IIO 'OJJAM
OBYYEHMUA)

7 xaace

HauanbHble nmoHsTHs reomeTpun. Touka, IpsiMasi, OTPE30K, JIy4. Yron. Buasl
yrioB. BepTuxameHble M cMexHble yrabl. buccektpuca yrma. JlomaHnas,
MHOIr0yroiabHUK. [lapasnensHocTs U NepHeHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  (urypsl. OCHOBHBIC CBOMCTBAa OCEBOH CHMMETpHH.
[IpuMepsl cUMMETPUM B OKpPYKAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO IUPKYJIS U JUHEHKU. TpeyroabHUK.

Beicora, Menuana, OMcceKTpuca, UX CBOWMCTBA.

PaBHOOepeHHBI M PaBHOCTOPOHHMH  TpeyronbHHKH. HepaBeHCTBO
TpEeyroJIbHUKA.

CBoiicTBa W TpHU3HAKM paBHOOEIPEHHOro TpeyronbHuka. [lpu3Haku
paBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa W TpPH3HAKM TapauieNpHbIX mpsAmMbIX. CyMmma  yrioB
TPeyroJbHUKA. BHEIIHNWE YITIbl TPEYTOJIbHUKA.

[IpsamoyronbHeI  TpeyrombHUK. CBOWCTBO METWAHBI MPSIMOYTOJIHHOTO
TpeyrojibHUKa, MNpPOBEAEHHOM K  rumoreHyse. [IpusHaku paBeHCTBa
IIPAMOYTOJIBHBIX TPEYrOJAbHHUKOB. IIpsSMOYrompHBIA TPEYroabHHK C YIIIOM B
30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, Teopema 0 OOoIIbIIeM yriie 1 OOIbIIeH CTOPOHE TPEYTrOIbHHKA.
Ileprieniukynsip ¥ HaAKJIOHHAS.

l'eomerpuueckoe Mecro Touek. buccekrpuca yrima U CepeaUHHBIN
MEPIIEHAUKYIISIP K OTPE3KY KaK FEOMETPHUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAHaMeTp, HUX CBONCTBa. B3aumMHOe
pacrooxkeHe OKpy»KHOCTH 1 Tpsimol. KacaTenbHas U ceKyIast KOKpYXKHOCTH.
OKpy)XHOCTb, BIHCaHHas B Yroil. BrucaHHas W ONUCAHHAsh OKPYKHOCTHU
TPEyroJbHHKA.

8 xiacc

UYerbipéxyronpHuku. [lapannenorpamm, ero Inpu3HaAaKM M CBOWCTBA.
YacTHple ciyyau MapajiesiorpaMMoB (IPSIMOYrOJILHHK, pOMO, KBajpar), MX
NpU3HakKu W CcBoHWcTBa. Tpamerms, paBHOOOKasi Tparenusi, €€ CBOMCTBA U
npusHaku. IIpsmoyronpHas Tpanenus.

Meron yaBoenusi Menuansl. LlentpanbHas cummetpus. Teopema Paneca u

TEOpeMa O MPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOIBHUKA U Tparnenuu. LleHTp Mace TpeyronbHUKa.

[Momobue TtpeyrombHUKOB, Kod(dumment momodbus. Ilpmsnaku momodus
TpeyrosbHUKOB. [IpuMeHenne mo1o0us Npu peleHN: MPaKTHIECKUX 3a/1a4.

CaoiicTBa muromaneil reomerpuueckux ¢uryp. dopmynbsl U TUIOMAANA
TpeyroJibHUKa, apajuiesorpaMMa, pomoa u Tpanenuy. OTHOLIEHUE ILIOMaAei
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MOTO0HBIX PHTYD.

Beruncienue miomaneid TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOH
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mnpm perennn
MIPAaKTHYECKNX 3a/ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrijia IpsIMOYTOJBHOTO TPEYrolbHHKA.
OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. TPUTOHOMETpUYECKHE (YHKIMN
yrnos B 30°, 45° u 60°.

BriricanHble M LIEHTpaJbHBIE YIVIBI, YTOJl MEXKAY KacaTelbHOH M XOpIOH.
Yrnel  MeXIy XOpAaMH M CEeKyNIMMH. BrucaHHble W ONHMCaHHBIC
4yeThIpEXYroabHUKH. B3auMHoe pacnonoxkenue AByx okpyxkHocreil. Kacanue
okpyxHoctei. OOnIre KacaTelnbHbIC K JBYMOKPY)KHOCTSIM.

9 kacc

Cunyc, xocuHyc, TaHreac yrmoB ot O mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMYIIBI IPUBEIECHHS.

Pemrenne tpeyrompHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB.
Pemrenne npakTudeckux 3ajad C HUCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[peobpaszoBanne nmomodus. [Tomodre COOTBETCTBEHHBIX HIIEMEHTOB.

Teopema 0 Npou3BEeJEHHH OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIUX, TEOPEMA O KBaJpaTe KacaTelbHOM.

Bekrop, JumHa (MOIyJNb) BEKTOpA, COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBONOJOKHO HAINPABICHHBIE BEKTOPbI, KO/UIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMu. PasioxkeHue BeKTOpa IO
JBYM HEKOJIJIUHeapHbIM BekTopaM. Koopaunatel BekTopa. CxamnsipHoe
MIPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE JUISI HAXOXKACHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. Y PAaBHEHUS NMPSIMON M OKPYKHOCTH
B KOOpJAMHATaX, NMEpPecedeHNue OKPY)KHOCTEH U MpsAMBIX. MeToa KOOpAUHAT U
€ro NpuUMeHEHUe.

IIpaBunbHble MHOTOyroiibHUKM. JlinHa  OKpyKHOCTH. ['pagycHas u
paauaHHas Mepa yria, BBIUMCIEHUE JUIMH 1yT OKpy:kHocTel. Ilnomane kpyra,
CEKTOpa, CerMeHTa.

JIBIKeHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpuH (uryp (diemeHTapHbIe
npezacrasienus). [lapannensasrit nepenoc. [ToBopor.
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IIVIAHUPYEMBIE NPEAMETHBIE _ PE3VJIbTATbI
OCBOEHUs1I IIPUMEPHOU PABOYEU IIPOI'PAMMBI
KYPCA (IIO 'OJAM OBYYEHMUS)

OcBoeHne yueOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOI'O OOIIEro
00pa30BaHUsl TOMKHO OOECIEYMBAThH JAOCTHKECHHE CIEAYIOIINX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIbTATOB!

7 xnacc

— PacrioznaBath HU3YUYCHHBIC TI'€OMCETPUYCCKHUEC (I)I/Il"ypI)I, OonpeaAcIAThL UX
B3aMMHOE€ pPacCIlIOJIOXKCHHE, I/I306pa)KaTI) T€OMETPUUCCKUEC (bl/ll"ypblg BBIIIOJIHATH
YCPTCIKU IO YCJIOBUIO 3aJadvu. I/I3Mep$ITI) JIMHEHHBIC U YIJ1I0BbBI€ BEJIMYUHBI.
Pemate 3aJa41 Ha BBIYUCJICHUEC UIUMH OTPE3KOB U BCJIIMYUH YIJIOB.

— Jenate rpy0Oyto OLEHKY JMHEHHBIX W YIJIOBBIX BEJIWYHMH IPEIMETOB B
peanbHON KU3HM, Pa3MEpOB MPUPOIHBIX OOBEKTOB. Pasnmuuarh pazmepbl 3THX
00BEKTOB T10 MOPSIIKY BEININHBI.

— CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1adaM.

— Ilonp30oBaThCs MNpU3HaKaM#1 paBCHCTBA TPCYT'OJBHUKOB, HUCIIOJIB30BATH
MNPpU3HAKU U CBOMCTBa paBHO6€HpeHHI)IX TPEYTOJIbHUKOB IIPpHU pCHICHUUN 3a1a4.

— IlpoBomnTh  JOTMYECKHME  PAcCyKAECHHS C  HCHOJIB30BAHHEM
TEOMETPHUECKHUX TEOPEM.

— ITonb30BaThes IpU3HAKaMU paBeHCTBA HIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM  MEJIWaHbl, IPOBEAEHHOW K  TUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELLIEHUU T'€OMETPUYECKUX 3a1a4.

— Onpenensats NapajieabHOCTh HPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
o0pa3yeT ¢ HUMH cekymmasi. OnpenensTh NapauIeIbHOCTb MPSIMBIX C ITOMOIIBIO
pPaBEHCTBA PACCTOSIHUI OT TOUEK OJHON MPSMOMH 10 TOUEK APYrOH MPSMOM.

— Pemrats 3amaun Ha KieTdaToit Oymare.

— [lpoBOMUTH BBIYMCICHUSI M HaxOIUTh YHCIOBbIE M OYKBEHHBIC
3HAUEHUS YIVIOB B T'€OMETPUUYECKUX 3aJadyax ¢ UCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYroJbHUKOB W MHOTOYI'OJIBHHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MpHU
[EpECEYCHUH ABYX NapajUIC/IbHBIX NPSIMBIX CeKylled. Pemars npaxkruueckue
3a/1a4M Ha HAXOXKIEHUE YITIOB.

— Brnaners noHsTHEM T€OMETPUUIECKOr0 MECTA TOUEK. Y METh ONPEAETATH
OuCCEeKTpUCY yrila ¥ CEPEAMHHBIM TEPHeHJUKYNISp K OTpe3Ky Kak
TEOMETPUUECKUE MECTA TOUEK.

— @opMynmupoBaTh ONPEAEIEHUS OKPYXKHOCTH U Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, ITOJIb30BaThCS MX CBOMCTBAMU. YMETh NPUMEHSTH 3TH
CBOICTBA IIPH PEIICHNUH 3a]ad.

— Biagers noHATHEM ONUCAHHOW OKOJO TPEYrOJAbHUKA OKPY>KHOCTH,
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YMETb HAXOAUTb eé LECHTP. Ilonp30BaThCs q)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI
YIJI0B TPEYroJbHHUKA NMEPECCKAOTCA B OZ[HOI71 TOYKE, 1 O TOM, YTO CCPCANHHBIC
NEPHOCHAUKYIIAPBI K CTOPOHAM TPCYTrOJIbHHUKA MIEPECCKAIOTCA B OZ[HOﬁ TOYKE.

— Brnaners moHATHEM KacaTEIbHOW K OKPY)KHOCTH, IOJB30BATHCS
TEOPEMON O NEPHEHIUKYJISIPHOCTH KacaTeIbHOM M paauyca, IPOBEAEHHOIO K
TOYKE KaCaHUSI.

— ITons30BaThCs HpOCTeﬁmHMH reOMETPUICCKMMU HECPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICII.

— [IpoBOANTE OCHOBHBIE T'€OMETPHUYECKHE MOCTPOCHHS C IOMOIIBIO
LUPKYJISl U JTMHEHKH.

8 kiace

— Pacno3HaBaTh OCHOBHBIC BHbI ‘IeTI:IpéXyTOJ'II)HI/IKOB, HUX B3JICMCHTHI,
MOJIb30BAThCS MX CBOMCTBAMU Ipu pe€HICHUN IT'COMETPUUCCKUX 3aaa4.

— [IpuMeHATh CBOHCTBa TOYKM TMCPECCUCHUS] MEIHAH TPCYTOJIbHHUKA
(eHTpa Macc) B pEIICHUU 3a/1a4.

— Braners moHsATHEM cpenHEW IMHUM TPEYrOJbHWKA W TPAICLUH,
MIPUMEHATH WX CBOMCTBA MPH PEUICHUH I€OMETPUYECKHX 3a1ad. Ilomp3oBaThes
Teopemoil daiieca U TEOPEMON O MPONOPLMOHANBHBIX OTPE3KAX, IPUMEHITh UX
JUISL pELICHUs] TPAKTHYECKUX 33/1a4.

— [lpyMeHsITh TpU3HAKM TOAO0OMS  TPEYroJbHUKOB B  PEIICHUN
TEOMETPUYECKUX 3a71ay.

— [Tonb3oBateest Teopemoit [Tudaropa uist pemeHns: TeOMETPUIECKUX U
npakTudeckux 3anad. CTpoUTh MaTEeMaTHUECKyH0 MOJENb B IPAKTHYECKHUX
3a/layax, CAMOCTOSITEAbHO J€NaTh 4YepTéX M HaXOIUTh COOTBETCTBYIOILUE
JUTUHBI.

— Braners MOHATHAMH CHHYyca, KOCHHYCa M TAaHTEHCA OCTPOTO YrIja
MPSMOYTOJIBHOTO ~ TpeyroibHUKa. Ilomb30BaThCsl 3TUMHM  HOHATHSIMHU  JUTA
peLICHUS MPAKTHYECKUX 3a/1a4.

— Boruuncnate (pa3nuyHbBIME - CcITOcOOaMH) IUIOMAAL TPEYTONbHUKA U
IUIOIIQAM  MHOTOYrOJNIbHBIX  ¢uryp  (mojb3ysich, TA€  HEOOXOIMMO,
KaJbKyIATOpOoM). [IpIMEHATh MOoNydYeHHbIE YMEHUS B IPAKTHYECKUX 3aa4dax.

— Brnaners MOHATHAMHU BIMCAHHOIO U EHTPAJIBHOIO yIJIa, UCIOIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIJaX, yrjlax MeXay XopaaMH (CeKyLIIMMH) U YIIe
MEXJy KacaTelabHOI U XOp0i IPH pelIeHNH FeOMETPUUECKHUX 3a1ay.

— BHaI[eTL IIOHATHEM  OIMMCAHHOI'O ‘IeTLIpéXyI‘OJIBHI/IKa, TIPUMEHATH
CBOMCTBA OIMMCAHHOI'O ‘IeTI:IpéXyI‘OJ'IBHI/IKa Opu peHICHNUA 3a1a4.

— HpI/IMeHHTL MOJTYYCHHBIEC 3HAaHUA Ha IPAKTUKE —  CTPOUTH
MAaTCMAaTHYCCKUC MOACIHU JUIA 3aJad peaJ’IbHOﬁ KU3HU HW TPOBOIUTH
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COOTBETCTBYIOLIIME BBIYMCICHHS C NMPUMEHEHHEM IOJ00Us M TPUTOHOMETPHU
(TTONB3YysICh, TIC HEOOXOINUMO, KAIBKYIISITOPOM).

9 knacc

— 3HaTh TPUTOHOMETPHYECKUE (PYHKIMHU OCTPHIX YIJIOB, HAXOAWUTH C UX
MOMOIIBIO Pa3IMYHBIC JIEMEHTHI MPSMOYTOJIbHOIO TPEYrojbHUKA («pelIeHue
MIPSIMOYTOJIBHBIX  TPEYTOJILHUKOBY). Haxomute (C MOMOIIBIO KaJbKYISTOpA)
JUTMHBI ¥ YTJIBI JUISL HETAOJIMYHBIX 3HAYCHHUH.

— Ilonp30BaThCs q)OpMyJIaMI/I MPpUBCACHUA n OCHOBHBIM
TPUTOHOMETPUICCKUM TOXIACCTBOM i1 HAXOXKACHUA COOTHOIICHHI MCKAY
TPUTOHOMETPUICCKUMH BEIINYNHAMU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXKICHUS
Pa3IUIHBIX 3JIEMEHTOB TPEYTOJIbHHKA («pelIeHNe TPEYTrOIbHUKOBY ), IPUMECHATH
WX TIPY PEIICHUN TeOMETPHUIECKUX 3a1ad.

— Brnaners moHsTHAMH IIpeoOpa3zoBaHMs I1OA00MS, COOTBETCTBEHHBIX
2JieMeHTOB  1omo0HbIX  ¢uryp. [lomp3oBaThess  CBOMCTBAMH — [OIOOMS
MIPOMU3BOJILHBIX (PUTYDP, YMETh BBIYHUCIATH [UIMHBI U HAXOJUTh YIIIbl Y TIOZ0OHBIX
¢uryp. IlpumMeHsTs cBoiicTBa mNOJO00MSI B IPAKTHYECKUX 3ajadax. YMeTb
HPUBOJAUTH IIPUMEPHI MTOJIOOHBIX (UTYP B OKPYXKAIOLIEM MHUPE.

— Ilonp30BaThCs TeOpeMaMn O MOPOU3BCACHUU OTPE3KOB XOpHA, O
IPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM.

— [lonmp30BaThcs  BEKTOpaMH, IIOHHMAaTh WX TCOMETPUUSCKUH U
(u3ndecKnii CMBICI, TPUMEHSATh UX B PEIICHUH T€OMETPHYCCKUX U (PU3UIECKUX
3amad. [IpUMeHATh CKalsIpHOE MPOU3BEICHNE BEKTOPOB IS HAXOKICHUS THH
1 YTJIOB.

- [Tonp3oBaThbecs METOAOM KOOpJAMWHAT Ha IUIOCKOCTH, IPUMCHATH €TI0 B
PEHICHUN IT'€OMETPUUCCKUX U MPAKTUICCKUX 3aJiad.

— Braners  MOHATHSAMHM — NIPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUTHHBI
OKPY)KHOCTH, JIMHBI JYT' OKPYXXHOCTH M pPaJUaHHOM Mepbl yIia, yMeETh
BBIYHMCIATH IUIOMIAb Kpyra U ero yacrei. [IpuMeHsTh MmoiydeHHble yMEHHS B
MIPAaKTHYECKUX 3a/1a4aX.

— Haxomutes ocu (WM TEHTPHI) CHMMETpHH (UTYp, TPUMEHATH
JIBHDKEHUS! IUIOCKOCTH B TIPOCTEHIINX CITydasiX.

— [IprMeHsATh TONy4YeHHBIC 3HAHUS Ha TIPAKTHKE — CTPOUTb
MaTeMaTUYeCKUE MOJICIH JULs 33/1a4 PealbHOM )KU3HU U TIPOBOIUTH
COOTBETCTBYFOLIIME BEIYHCICHUS ¢ IPUMEHEHHEM 101001 1
TPUTOHOMETPHYECKHUX (DYHKIHUH (MOTB3YSCh, Te HEOOXOAUMO,
KaJIbKYJSITOPOM).
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TEMATHYECKOE IINIAHUPOBAHUE
YYEBHOI'O KYPCA(IIO T'OAAM OBYYEHMUA)

7 xiacc (68 1)

Ha3Banme pazaena
(TeMbI) Kypca
(4HCI0 HacoB

OcHoBHoOe cojep:kaHue

OcHOBHBIE BHU/BI 1EATEC/JIBHOCTH
o0yJarouuxcs

IIpocreiimmne
reoMerpuueckne Gpurypoi
H HX CBOiicTBA.
HN3mepenue
reoMeTpu4ecKnX BeTHIHH

(14 v)

IIpocreiimue reomerpuueckie 0OBEKTHI: TOUKH,
npsiMble, JIydd M YIJbl, MHOTOYTOJIbHUK, JIOMaHasl.
CMeKHBIE U BepTUKAIbHBIC yIIIbl. PaboTa ¢
pOoCTENIINMU uepTexamu. Mi3MepeHne JMHENHbIX U
YIJIOBBIX BEJIMUUH, BBIUUCICHUE OTPE3KOB M YIJIOB.
Ilepumerp u mnomans GUryp, Co-TaBIEHHBIX U3
IPSIMOYTOJIbHUKOB

®opMyJIHPOBATH OCHOBHBIC MOHSTHS U
OTIpe/IeNICHUs].

PacnosnaBarh u3ydeHHbIC
reoMeTpHyecKie QUrypsl, onpeeasiTh
UX B3aUMHOE PaCIOI0KEHHE,
BBINOJHATDH YePTEK MO YCIOBUIO
3a7aun.

IIpoBoauTH MpocTeiiine NOCTPOSHHUS C
TOMOIIBIO

IUPKYIS U JTUHEHKH.

WU3MepsAThH JIMHEHHBIE U YTTIOBbIE
BEJIMYKMHBI TECOMETPUUCCKUX U
MPAaKTHYECKUX OOBEKTOB.

OnpenensiTe «Ha T7a3)» pa3Mephl
peanbHBIX 00BEKTOB, MPOBOAUTH
rpyOyIo OLIEHKY UX pa3MepoB.

Pemars 3aaun Ha BBIYHUCICHHE JUTHH
OTPE3KOB H

BEJIMYUH YIJIOB.

Pemarp 3amaun Ha B3aMMHOE
PACIIONIOKEHNE TeOMETPHIECKUX QUTyp.
IIpoBoauThH KIIACCH(PUKALHIIO YIIIOB,
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BBIYHMCJISTH JIMHCHHBIC U YIJIOBBIC
BCJIMYMHBI, MIPOBOAUTH HCO6XOHI/IMLI€
JIOKa3aTEIIbHBIE PACCYXKACHUS.

3HAKOMMTBLCS C HCTOPHEi pa3BUTUSL
TeOMETPHH

TpeyroabHuku (22 )

IlonsiTue o0 paBHBIX TPEYTONBHUKAX W IIEPBUYHEBIC
MPEACTABICHUS O PaBHBIX (KOHTPY3HTHBIX) (pUTypax.
TpunpusHaka paBeHCTBA TPEYTOIEHUKOB.

Ipu3Hakn paBeHCTBa HPSIMOYTOTBHBIX
TPEYTroJIbHUKOB. CBOICTBO MeJIHaHbI
HPSIMOYTOJIBHOTO TPEYTOJIBHHKA.

PaBHOOEApEHHBIC I PABHOCTOPOHHUE TPEYTOIBHUKIL.
[Tpuznaku u CBOMCTBa paBHOOEIPEHHOTO
TPEYroJbHUKA.

IIpoTuB GonblIeli CTOPOHBI TPEYTONBHHUKA JEKHUT
Oonbiumit yrom. [IpocTeiiinne HepaBeHCTBaA B
reomeTprn. HepaBencTBo Tpeyromsanka. HepaBeHcTBO
JIOMaHOM.

IIpsiMOyrosbHBIA TpeyronbHUK cyrioMm B 30°.

HepBLIe TMOHATHUA O HOKAa3aTCIbCTBAX B T'€OMETPUH

Pacno3naBarb apel PaBHBIX
TPEYroJIbHUKOB Ha TOTOBBIX YEpTEkKaX
(c ykazaHneM IPH3HAKOB).
BbiBoauTH  CcieiCTBHSA  (PaBEHCTB
COOTBETCTBYIOIIMX  DJIEMEHTOB) U3
PaBEHCTB TPEYTOJILHUKOB.

DopMyIHpPOBATH OIIPEICTICHUS !
OCTPOYT'OJIBHOTO, TYIOYT'OJIBHOTO,
HPSIMOYTOJIBHOTO,  PaBHOOEAPEHHOTO,
PABHOCTOPOHHETO TPEYroJIbHUKOB;

OHCCEKTPHCHI,  BBICOTBI,  MEJIMaHBI
TPEYroJIbHHUKA; CEepEeIMHHOTO
HepHeHUKYIIApa OTpe3Ka; MepuMerpa

TPEyroJibHHKA.
DopMyJHPOBATH CBOMCTBa u
MPU3HAKH paBHOOEIPEHHOTO
TPEyroJibHHKA.

CTpouTh YepTEKH, peliaTh 3aJa4M C
MOMOIIBI0O  HAXOXKACHHS paBHBIX
TPEYrOJILHUKOB.

IlpuMeHATb  TPU3HAKM  PaBEHCTBA
NPSIMOYTOJIBHBIX ~ TPEYrOJLHUKOB B
3a/1a4ax.

Hcnoab3oBarh 1M(ppPOBBIE  PECYpCHI
s HCCJIeIOBAHUS CBOHCTB
M3y4aeMbIX (QUTYD.
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3HAKOMHTBLCS € UCTOPHEil pa3BUTUS
reoMeTpuu
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Tpooonsicenue

HaszBanmue
pazaena (TeMbl)
Kypca (4Mcj10 4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BH/bI 1€ATEIbHOCTH
odyyammmuxest

IMapasienbHbIe
npsiMble, CyMMa YIJIOB
TpeyroabHuka(l4 u)

[lapannensHble NpsiMblE, UX CBOWCTBA,
[Tateiii  moctymar Esxnupa. Haxpecr
Jexarnue, COOTBETCTBEHHBIE u
OJHOCTOPOHHHME yIibl  (0Opa3oBaHHBIE
npu NepeceueHu napaijiesbHbIX
MPSIMBIX CEKYILEH).

[Ipu3Hak nmapamienTbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUH OT TOYEK OXHOU
MIPSIMOM /10 BTOPOH MPSIMOA.

CymmMma YIJI0B TpeyrojbHUKA u
MHOIOYT'OJIbHHUKA.

Buenrnue yriisl TpeyroabHUKa

@opMyJIHPOBATH NOHATHE [APAIJICIBHBIX NIPSIMBIX,
HAXOUTH NPAKTUICCKUE TIPHMEPHIL.

0o0pa3oBaHHBIX  IIPH
MPSIMBIX CeKyIlen.

H3yuyars  cBolicTBa  yIJIOB,
TIEPECEUeHN  MapaiIelnbHBIX
IIpoBoauTh fNOKa3aTeJbCTBA IAPAVICIBHOCTH  JIBYX
NpsSMBIX € TOMOIIBIO  YIJIOB, OOpa3OBaHHBIX IIpU
TEPECEUEHNN 3TUX NPSAMBIX TPETbeH MPAMON. BhIUucasITh
CYyMMY YIJIOB TPEYrOJIbHUKA U MHOTOYT'OJIbHUKA.
Haxoauth 4ncioBele M OyKBEHHBIE 3HAYEHHS YIJIOB B
TEOMETPHYECKHX 3a/lauyaX C HCIOJIb30BAHUEM TEOPEM O
CyMMe€ YIJIOB TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS € UCTOPUEH Pa3BUTHS TE€OMETPUI
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OKpyKHOCTH

OKpY>XHOCTB, XOpJABl M IHAMETPHI, HX

®opMyJIHPOBATH ONpeIeJeHUs. OKPYKHOCTH, XOpPJIbI,

H KpYT. cBoiicTBa. KacatenmpHas K OKpPYKHOCTH. JMaMeTpa W KacaTelbHOM K OKpyxkHocTH. M3ydarh ux
I'eomerpuueckue OKpyXHOCTb,  BIHCAHHas B  yroil. CBOICTBa, NMPHU3HAKK, CTPOUTH ueprexu. UcciaenoBars, B
MOCTPOEeHUsI ITonsitue o I'MT, MIPUMEHEHUE B 3aayax. TOM YHCJIC MCIIOJIb3Ys lll/l(l)pOBble pecypcehbl: OKPYKHOCTb,
(14 ) Buccekrpuca " cepeMHHBINA BIIMCAHHYIO B YroJ; ILEHTP OKPYXHOCTH, BIIMCAHHOH B
MEPIECHIUKYIISAP KakK reoMeTpu4ecKue yroJ; paB€HCTBO OTPE3KOB KaCaTCJIbHbIX.
MecTa TOYEeK. Hcnoab3oBars Meroag I'MT i nokasarenbcTBaTeEOPEM O
Opr)KHOCTb, OoInucaHHas 0KOJIO NnepeceuCHnu 6I/ICCGKTpI/IC YIJIOB TPEYI'OJIbHHUKA U
TPEYroJIbHUKA. Brnucannas B CEPCAUHHBIX MEPIICHAUKYIAPOB K CTOPOHAM
TPEYTOJILHUK OKPYKHOCTb. TpeyrojibHuKa ¢ nomoiusio I'MT. OBiaageBaTs
[Ipocreiine 3a1aun Ha TOCTPOCHHE MOHSITUSIMM BITMCAHHOM U OMTUCAHHOMOKPYKHOCTEH
TPEYTOJIbHUKA, HAXOAUTh IIEHTPBIATUX OKPYKHOCTEH.
Pemiarp OCHOBHbIC 3a/la4yd  HAa NOCTPOEHME: YIJa,
paBHOrO  JaHHOMY;  CEpPEAMHHOrO  MEpHEeHIUKYIsipa
JTAHHOTO OTpe3Ka; MNpsSMOH, Npoxoasdlell uepe3 JaHHYIO
TOYKY M  TNEpHeHIUKYISIPHOH  JaHHOH  IpAMOIL;
OMCCEKTPHCHI TAHHOTO YIJIa; TPEYTOJIEHUKOBIIO PA3IIYHBIM
3JIEMEHTaM.
3HAKOMUTBCS ¢ UCTOPHEH pa3BUTHUSI TEOMETPUU
IlosTopenue, IMoBTOperne u 0000IIEHHE OCHOBHBIX Pemarp 3agaum Ha TOBTOPEHHE, WILTIOCTPUPYIOIIHE

00001IeHne 3HAHUKH
(49

HOHATHI 1 METOJOB Kypca 7 Kiacca

CBA3H MEXIY pa3/JIMYHbIMU YacTsAMHU Kypca
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8 ximacc (68 )

Ha3zBanue
pasnena (Tembl) OcHOBHOe coJep:KaHHe OCHOBHBIE BUIILI IEATENLHOCTH
o0yyarouuxcst
Kypca (4McjI0 YacoB)
Yerwipéxyroabuuku (12 | Tlapanigenorpamm, ero NpH3HAKH U H306paxkaTth " HAXOHUTh Ha yepTexax
q) CBOIiCTBA. YacTtHble ciryqan YeTHIPEXYTOJIBHUKH Pa3HBIX BHJOB M UX JJIEMEHTHL
HapajuIesIorpaMMoB (IpSIMOYT OJIBHUIK, ®opMyJIHPOBATH  ONpeeTIeHHsI:  Tapajuienorpamma,
poM0, KBampar), WX [PHU3HAKA H MPSIMOYTOJIBHUKA, pomba, KBajJpara, Tparnenuy,
cBoiictBa. Tpaneuus. PaBHOOOKas u paBHOOOKO#  Tpameiuu, OpsSIMOYrOJbHOW  Tpareliuu.
IPSIMOYTOJIbHAST TPATICIIIH. Jloka3piBaTh H HCHOJL30BATH NPH PpelIeHUH 3a7aay
YaBoeHue  MeauaHsbl. ILenTpanbHas NIPU3HAKU " CBOMWCTBA: napasuienorpamma,
CHMMETpUsI HPsIMOYTOJIbHHKA, pomoa, KBaJIpara, Tparnernuy,

PaBHOOOKOH Tpamenuu, MPSMOYTOJIBHOH Tpameuu.
IIpuMeHSITH MeTO/ yABOCHHS MEIUAHbI TPEYTOIbHHKA.
Hcnoab3oBarh 1H(POBBIE PECypChl Ul HCCIIEIOBAHUS
CBOICTB M3y4aeMbIX (QHTYD.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS TE€OMETPUI
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Teopema ®ajecau
Teopema o
NPONOPIHOHATbHBI
X 0Tpe3Kax, 1noaoo-
HbIe TPEYroJIbHUKH
(15 u)

Teopema  daneca u  Teopema 0
MPOTMOPIOHANBHBIX OTPE3Kax.
Cpennsist JTMHHS TPEeyrobHUKA.
Tpanenus, e€ cpeaHsisl JIUHUSA.
[MpomnoprronansHEIE OTpE3KH,
MIOCTPOEHUE 4eTBEPTOro

MPOMOPIMOHAILHOTO OTPE3Ka.
CBoiicTBa LIEHTpa Macc B TPEYroIbHUKE.
[lonoGuele TpeyrombHHUKU. Tpu mpu3HaKa
noo6ust TpeyroibHUKOB. [IpakTHyeckoe
[IPUMECHEHHE

IIpoBoaUTHL NOCTPOEHMS C IOMOILBIO LUPKYJIS U JINHEHKU
c wucnome3oBaHHe Teopembl dameca U TEOpPEMBI O
MPONOPLIMOHANIBHBIX ~ OTPE3KaX, CTPOMTh  UYETBEPTHIN
MIPONOPLUHOHATIBHBIA OTPE3OK.

IIpoBoauTh [0KA3aTEIBCTBO TOTO, UTO MEIMAHBI
TPEYroJbHHUKA MEPeceKaroTcsi B OJHON TOYKE, U HAXOAUThb
CBSI3b C LIGHTPOM MAacC, HAXOAUTh OTHOIIEHHUE, B KOTOPOM
MEJIMaHbI JEIATCS TOUKOH HX TepecedeHNs.

Haxoauth mof00HBIE TPEYrOJbHUKM HA  TOTOBBIX
yepTekax C YyKa3aHUEM COOTBETCTBYIOIIUX IPU3HAKOB
noao0us.

Pemars 3agaun Ha no00HBIE TPEYTONBHUKH C MTOMOIIBIO
CaMOCTOSITEJIBHOIO TIOCTPOCHUS UepTeked M HaXOXKICHUS
MOAOOHEIX TPEYTrOJIHHUKOB.
IIpoBoauThs  J0Ka3aTeNbCTBA  C
MPU3HAKOB 10A00us.

Jloka3sIBaTh TPHU NMpPHU3HAKA TOJ00HS TPEYTOJILHUKOB.
IIpuMeHsITb ~ TOMyYCHHBIE 3HAHMS TPH  PELICHUH
IeOMETPUYECKUX M MPAKTUUECKUX 3a]ad.

3HAKOMMTBLCH ¢ HCTOPHEi pa3BUTUS [EOMETPUHI

HCIIOJIb30BAHUEM
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ILnomann.
Haxoxnenune
nJomanen
TPEYroJbHIUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
nono6ubIx puryp (14
)

[onsTHE 06 0OIIEH TEOPHUHU TUTOLIATH.
DopMyibl Ul IUIOMAAN TPEYroJbHUKA,
napaiesorpaMma. OrtHoOLIEHHE
IUIOMA/Ieil  TPEYyroOMbHUKOB C  OOIIMM
OCHOBAHHEM HJIN 00111l BHICOTOM.

Brruncnenne miomaeit cioxHbIX Guryp
yepe3 pa3OUeHUe HA YacTH U JOCTPOCHHE.
[Tnomanu ¢puryp Ha ki1eTyaToi Oymare.
ITnomann HOI00HBIX ¢buryp.
Beruucnenne  miomanei.  3amadd ¢
MPaKTHYCCKUM CcoJiepkaHueM. PerieHre
3a/1a4 c TTOMOIIIBIO MeToja
BCIIOMOT'aTEJILHON ITUIOIIAIN

OBi1ajieBaTh MEPBHYHBIMH NPeICTABIEHUSIMH 00 0011Iei
Teopur Iwomaaun (mepsl), ¢(OpMYJIHMpPOBAaTH CBOWCTBA
TUTOIIA/IN, BBISICHSITD MX HATJISITHBIA CMBICIT.

BeiBoaute  opMynEl  IUIOMIAAM  MapauiesiorpaMma,
TPEyroJibHHKa, Tpameuuud u3  QOpMYyJIbl  IUIOLIAJH
HPsIMOYTOJIbHHUKA (KBajpara).

BriBomuTh bopmyb TUIOIIAAN BBIMTYKJIOTO

YeTHIPEXYTOJIbHUKA Yepe3 AUarOHaId U Yroyl MEXy HUMHU.
Haxonuts miomany Guryp, u300pakéHHBIX Ha KIETYaTOU
Oymare, HCHOJb30BaTh pa3dueHne Ha YacTd H
JIOCTPOEHHE.

Pa3z0uparbs npuMepsnl HUCIONIB30BaHUS BCIIOMOTATENILHON
TUTOIIA/M JUISl PEIIEHNs] TEOMETPUUECKUX 3a/ad.

HaxoauThp uiomanyu nogoOHeIX ¢puryp. Beranceasts
TUTOMIAZN PA3IUYHBIX MHOTOYTONBHBIX(HUTYP.

Pemars, 3agaum  Ha TUIOMAAR € TMPAKTUUECKUM
coJieprKaHUEM

Teopema Ilnparopan
Havajia
TPHUTOHOMETPUH

(10 u)

Teopema ITudaropa, e€ noka3zarenscTBO U

NpUMEHEHHE. OGparHast TeopeMa
[Mudaropa.

OnpeneneHue TPHUTOHOMETPHIECKIX
dhyHKIHIT 0CTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOILICHUA B
HPSIMOYTOJIBHOM TPeyroJbHHKE.
OcHoBHOE TPUTOHOMETPHYECKOE
toxaectBo.  CooTHOIIEHUs MEXIy
CTOpOHAMU B TIPSIMOYTOJIBHBIX

TPEYrojbHUKAX ¢ yrimamu B 45° m 45°;
30°u 60°

Jloka3siBaTh TeopeMy Iludaropa, mcmonan3oBarh

e¢ B IPaKTUYECKUX BbIUUCICHUAX. POpMYy/IMpOBATH
OIIPE/ICNICHUs] TPUTOHOMETPUIECKHUX (DYHKIHI OCTPOTO
yriia, IpOBepsiTh UX KOPPEKTHOCTS.

BbiBoAMTH TPUTOHOMETPUUECKUE COOTHOIIEHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHHUKE.

HccnenoBaTh  COOTHONIEHHS MEXIy CTOpDOHaMH B
IPSIMOYTOJIbHBIX TPEYroJIbHUKAxX ¢ yriamu B 45° u 45°;
30° u 60°.

Hcnoan3oBaTh GpopMyIIsl IPUBEICHHUS 1 OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO IS HAXOXKACHHS
COOTHOIIEHUH MEX Ty TPUTOHOMETPUUECKUMHU (PYHKIUSIMHU
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Pa3INIHBIX OCTPBIX YIJIOB.
HpHMeHﬂTb TIOJIYyUYCHHBIC 3HAaHUSA U YMEHUS IIpU
PCHICHUHU TPAKTUYICCKUX 3a1ad.

3HAKOMMTBCH ¢ HCTOPHEi pa3BUTUSL [EOMETPUHI

Yriabl B OKPY:KHOCTH.
Bnucannbie

H ONHUCAaHHBIE
YeThIPeXyroJbHHKH.
Kacarenbnbie

K OKPY’KHOCTH.
Kacanne oxpy:xHocTei

(13 )

BrmcanHble U EHTpaIbHbIE YTIIBL,
YTOJI MEXy KacaTelIbHON 1 XOp0H.
VYTIBI MEXTy XOpAAaMH U CEeKYIIHMH.
BriucanHble U onycaHHbIE YETHIPEX-
YTONBHUKHY, UX TPU3HAKH M CBOMCTBA.
[IpumeneHue 3TUX CBOICTB

IPHU PEIICHHN T€OMETPUIECKHX 3a-
Jay.

B3anmuoe PacnojioKEHUe

TBYX
okpyxHocTell. Kacanue okpyxHOCTEH

DopMyJIMPOBATH OCHOBHBIC OIPE/ICICHUS, CBSI3AHHBIC C
yrilaMu B Kpyre (BIIUCAHHBIN yroJ, eH-

TpPaBHBINA YTOM).

HaxoauTh BIIMCAHHBIC YIJIbl, ONUPAIOLIMECS HA OIHY IYTY,
BBIYHCJSATD YTIIBI C TOMOIIBIO TEOPEMBI O

BIHMCAHHBIX YIJaX, TEOPEeMbl O BIHCAHHOM
4eTpEXYroJIbHUKE, TEOPEMEI O IEHTPATLHOM YTIIe.
HccaenoBars, B TOM YHCIIE C HOMOIIBIO IU(POBBIX
pecypcoB, BHHCaHHBIE M OINUCAHHBIE YETHIPEX-
YrOJIBbHHUKH, BBIBOJUTD MX CBOICTBA U NMPU3HAKH.

Hcnoab30BaTh 3TH CBOWCTBA U MPU3HAKU IIPU PEIICHUN
3ama4d

IloBTOpEHUe,
0000IIeHHe
3HAHUH

(49

[ToBTOpEHHE OCHOBHBIX MOHATHUN U
METOZIOB KypcoB 7 H 8 Ki1accoB, 0060011eHne
3HAHHH

Pemarp 3amaun Ha NOBTOpPEHHUE, WLTIOCTPUPYIINE CBS3U
MEKIy Pa3IUYHBIMU YacTAMH Kypca
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9 xiacc ( 68 u)

HaszBanmue
pazaena (TeMbl)
Kypca (4Mcj10 4acoB)

OcHOBHOe coJep:kaHHe

OcHOBHbBIE BU/BI
JACATEJIBbHOCTH oﬁyqammnxcﬂ

Tpuronomerpus.
TeopeMbl KOCHHYCOB H
CHHYCOB.

Pemenne
TPEYroJa1bHHKOB

(16 u)

OmnpeneneHnue TPUrOHOMETPHIESCKIX
¢dynkuuit yraos ot 0° go 180°.

Kocunyc n cuayc npsiMoro u Tyroro

yrina. Teopema kocunycoB. (O0o0mEnHas)
TeopemMa CHHYCOB (C pau-

YCOM OIMCaHHOH OKpyxHOCTH). Ha-
XO0XKJICHHE JUTMH CTOPOH U BEJINYNH

YITIOB TPEYrOJIbHUKOB.

dopmyna IO TPEYroabHHKA

4epe3 JIBe CTOPOHBI W YTOJ MEXIY
HuMH. DopMyIia IUIOMIAAN YeThIPEXYTOJIbHUKA
4epes ero JuaroHau

U Yrojl MeXX1y HUMHU.

IMpakTHYeckoe MPUMEHEHHE JOKa3aHHBIX
TeopeM

@opMyIHPOBATH ONPeIeIeHUs] TPUTOHOMETPUISCKIX
(YHKIMI TYIBIX M IPSIMBIX YIJIOB.

BbIBoAMTEH TEOpEMY KOCHHYCOB M TEOpPEMY CHHYCOB

(c pammycoM OIMCAHHOH OKPY)KHOCTH).

Pemars TpeyrojabHUKY.

Pemarp npakTHueCKHe 3aa4H, CBOIIMECS K Ha-
XOXKJACHUIO PA3JINYHBIX SJIEMEHTOB TPEYTI'OJIbHUKA
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IIpeoOpa3oBanue
noaodusi. Merpnyeckue
COOTHOLICHUS

B OKPYKHOCTH

(10 )

IMousite 0 TPeoOpa3OBaHUK TIO0-

owst.

COOTBETCTBEHHBIC DJIEMEHTHI OJO0HBIX
¢uryp.

Teopema 0 MPOHU3BEICHUU OTPE3KOB
XOp, TeopeMa O MPOU3BEICHUH OTPE3KOB

CEKyIIUX, TCOpEMA O KBaJapaTe KacaTeJIbHOM.

[Ipumenenue B
PpelIeHNN TeOMETPUUECKUX 3324

OcBanBaTh MOHATHE TPe0oOpPa30BAHUS MOMOOHS.
Hccaenosarh OTHOLIEHHE JIMHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoanuu noxobus. Haxoaurnb
MpUMepsl MOA00US B OKpYXKarollel NelCTBUTEIFHOCTH.
BbIBOAMTH METpUUECKHE COOTHOIICHUS MEXKY OT-
pe3KaMH XOpJ, CEKYILIUX U KacaTeTbHBIX C
HCTIOJIb30BaHHEM BIIMCAHHBIX YIJIOB M OJTOOHBIX
TPEYTrOJIbHUKOB.

Pemars reomerpuueckue 3a1auu U 3a1a41 U3 peaabHOM
’KHU3HH C UCTIONIb30BAaHUEM MOAOOHBIX TPEYTOJIbHUKOB

Bekropbi (12 4)

OmnpenenieHre  BEKTOPOB,  CIOKCHHE H
Pa3sHOCTb BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
YUCIIO.
Ddmuyeckuii U
BEKTOPOB.
Pasznoxenue BEKTOpa 1o JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHats
BEKTOpA.

CraliipHOE TPOM3BEJCHHE BEKTOPOB, €ro
MpUMEHEHHE Uil HAXOXKACHUS JJIMH U
YTJIOB.

Pemienuie 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

FeOMeTpI/I‘leCKIfIﬁ CMBICJI

[TpnMeHeHne BEKTOPOB ISl PEIISHUs 3aa4
KUHEMATHKH ¥ MEXaHHKH

HMcnonb30BaTh BEKTOPHI KaK HAIPABICHHBIC OTPE3KH,
HCCIe0BAaTh TEOMETPHYECKUH  (IepeMelleHue) |
(u3nueckuii (CuiIa) CMBICITBI BEKTOPOB.

3HaTh ompejedeHHs] CYMMbl M PasHOCTH BEKTODOB,

YMHOXXEHHSI ~ BEKTOpa Ha  4YHCJIO, HMCCJe10BATh
FeOMETPUYCCKUI W (DUBHYCCKUI  CMBICIBI  OTHX
oneparuii.
Pemars reomeTpuueckue 3aJaud C HCIONB30BAHUEM
BEKTOPOB.
PackiagpiBaTh BEKTOp 10 JBYM HEKOJUTHHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIIpHOC MPOHM3BEICHHE BEKTOPOB,
BBIBOIUTH €r0 OCHOBHBIC CBOMCTBA.

BbluncasaTe  CyMMy,  pasHOCTb U
[POM3BE/ICHUE BEKTOPOB B KOOP/IMHATAX.

CKaJIIpHOE

IIpumeHATH cKaIIpHOE IPOU3BEACHUE JUT HAXOKICHUS
JUIMH W YTJIOB
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JlekapToBbI
KOOP/HHATBI
miaockocru (9 u)

Ha

JlekapTOBBl ~ KOOpJMHATHI ~ TOYEK Ha
IIOCKOCTH.

YpaBHeHue MIPSIMOM. Yrnosoit
KOO QUIMEHT, TaHIeHC yIjla HaKIJIOHA,
napajielbHble M TEPHCHANKYISIPHBIC
TpsIMBIE.

VYpaBHeHHe OKpyXHOCcTH. HaxoxaeHue
KOOpAUHAT TOYEK HepeceyeHusI

OKPY’KHOCTH U TIPSIMOIA.

MeTox KOOpAMHAT HPH pEUIeHUN
TeOMETPUIECKHX 3aad.

Hcnonp3oBanue MeToAa KOOpAUHAT B
MPaKTUYECKHUX 3a/1adax

OcBauBaTh  NOHATHE  IPSIMOYIOJBHOH  CHCTEMBI
KOOpAWHAT, AEKAapTOBBIX KOOPAWHAT TOYKH.

BeiBoauTh ypaBHEHHUE NPSAMOM U OKPYKHOCTH. BblaeasTh
MOJHBIM KBaJgpaT U HAXOXKACHHUs LEHTpa M pajuyca
OKpPY>KHOCTH TI0 €€ YpaBHEHHUIO.

Pemarp 3agaum Ha HaXOXJAEHHE TOYEK IEPEeCcEedeHUs

NpsSAMBIX U Opr}KHOCTeﬁ C IOMOIIbIO METOAA KOOPAUHAT.

HUcnmoab3oBaTh  CBOICTBA
NpsSIMOMl  TIPU  pEeIICHUH
pacnoyIoXKeHus npsMoH.
IIpuMeHATh KOOPAWHATHI MPU PEHICHUH FCOMETPHUYCCKUX
W TPaKTHYECKUX 3aJ1a4, Ui TIOCTPOCHHS MaTeMaTHYeCKUX
MOJIeNei peabHBIX 33134 («METO]] KOOPIHMHATY).
Ilonb30BaTbess U1 NOCTPOEHHMS M UCCIENOBaHMH
IU(PPOBBIMH PECYPCAMH.

3HAKOMMTBCSI ¢ UCTOPHEI Pa3BUTHUSI TCOMETPUHU

ko3 dunmenTa
OIIpeIeTICHUS

YIJioBoOro
3ajaaq, JUIsL
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IIpoooncenue

HaszBanmue
pazaena (TeMbl)
Kypca (4Mcj10 4acoB)

OcHoBHOE coaepkanue

OcHOBHBIE BU/IbI IEATEILHOCTH
o0yJarouuxcs

IIpaBunabHbIe
MHOI0YT0JIbHUKH.
JIIMHA OKPYKHOCTH B
IUIOLIAJAb KPpyra.
Bobruncienne miioniajei
(8w

[IpaBuibHbIE MHOIOYTOJIbHUKH,
BBIYHCIICHUE UX 3JeMeHTOB. Yucio

T Y JJIMHA OKPY)KHOCTH. J{JIMHA 1yru
OKpykHOCTHU. Panumannas mepa

yria.

[Tnomanae Kpyra u €ro 3J1€MEHTOB
(cexTopa u cermeHTa). Brruncnenue
wiomaneit Guryp, BKIFOUAFOIINX
3JIEMEHTBI Kpyra

®opMyJIHPOBATDH OLPEACICHUE IIPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTBHI.
Iloab30BaThCsl TOHATUEM JJIMHBI OKPYXKHOCTH,
BBEJIEHHBIM C ITOMOIIBIO MIPABUIBHBIX MHOTOYTOJTHUKOB,
onpeaessATh YiCiIO T, [JUIMHY Jyr'd U paJUaHHYI0 Mepy yria.
IIpoBoMTH mepexoa OT PaJUaHHON MephI yria K
rpaJlyCHOW M HA0OOPOT.

Omnpeaesasith IOMIAL KpyTa.

BeiBoauth ¢opmMyiibl (B IpalyCHOH M paguaHHOM
Mepe) Ul JUIMH YT, IDIONmagel CeKTOPOB U CETMEHTOB.
Brruncaares miomany GUryp, BKIIOYAIOIIUX 371e-

MEHTBI OKPYKHOCTH (KpyTa).

HaxoanTp miomann B 3a1a4ax peajbHON XKU3HU
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JIBHKEHHS MJIOCKOCTH
(6w

[TonsTHE O ABUKEHUU INIOCKOCTH.
[TapannenbHbI IepeHoc, MoBOpoOT U
cummetpusi. OCH U IEHTPBI CHMMETPHN.
[Ipocreiimine NpuMeHEHUS B pPEILICHUN
3a1a4

Pa3oupar,  npumepsl, WUIIOCTPUPYIOIIWE  MOHATHSA
IBIDKCHUS, ICHTPOB M OCEH CHMMETPHH.
DopMyJIHPOBATH OIPEACICHUS MapaIEIBHOTO MepPeHoca,
MOBOPOTA M OCEBOM cCUMMETpUHU. BBIBOIMTH UX CBOHCTBA,
HAXOJAUTH HETOIBI)KHBIC TOUKH.

HaxoauThb HEHTPHI M OCH CUMMETPHI TPOCTEHIINX PUTYD.
IIpuMeHATH TapayIeNbHBIA MEPEHOC U CUMMETPUIO TPH
pelIeHHN TeOMETPUUYECKUX 3a1ad (pa3ouparh IPUMEpHI).
HUcnonb3oBaTh Uil NOCTPOCHHUS U HCCIENOBAHUMN

1dpoBbIC pecypes

IloBTOpEHMe,
00001IeHHE,
cHCTeMaTH3aus
3HAHMII’

(7 )

[loBTOpEHHE OCHOBHBIX TOHATHH U
METOJOB  KypcoB  7—9  Kiaccos,
0000IIIeHHe ¥ CHCTEMATH3alHsl 3HAHMUIL.
IMpocTeiime reomerpudeckue GUTypsl 1
ux CBOMCTBA. N3mepenne
TEOMETPHUYCCKHX BEITHYHH.
TpeyronbHuKu.
[NapannensHubie
npsIMbIe.
OxpykHOCTb U Kpyr. l'eomerpuueckue
MOCTPOCHUA. YTIBL B OKPYKHOCTH.
BrincanHble M OINMCAHHBIC OKPY>XXHOCTHU
MHOTOYTOJIbHUKOB.

U TepNeHIUKYISpHbIE

[IpsiMas ¥ OKPYKHOCTb.
UYeTsIpéxyroabHuKy. Bricanusle u
OTIHCAHHBIE YETHIPEX YT OIbHUKH.

Teopema [udaropa u Hayaia

OnepupoBath MNOHATHSIMH: (uUTypa, TOUKa, MpsMasd,

yroi, MHOTOYTOJIbHUK, paBHOOEAPEHHBIH u
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, MPSIMOYTOJIBHBII
TPEYrOoJNbHUK, MEAWaHa, OHCCeKTpHca ¥  BBICOTA

TPEYrojbHHUKA, MapaieorpaMM, poMoO, MPSMOYTOJIbHUK,
KBaJpart, TpaleLus; OKPYKHOCTb, KacaTeIbHas; PABEHCTBO
n mojobue ¢Uryp, TpPEeyroJbHHKOB; MAPAIETBHOCTh U
MEPTIEHAUKYISIPHOCTh TIPSIMBIX, YTOI MEXKIY TNPSIMBIMH,
CUMMETpHUSI OTHOCHUTEIBHO TOYKM M MpSIMOH; JUlMHa,
paccTosiHUe, BEJIMUMHA YIUIa, IUIOLAb, HEPUMETD.

Hcnoab3oBars (QopmyJbl: IepuMmerpa M IIJIOMIAAU
MHOIOYIOJIBHUKOB, JUIMHBl OKPYXXHOCTH U  IUIOILAAU
Kpyra, 00bEMa MPAMOYTOIBHOTO MapasuIeNIeuneaa.

OnepupoBarb MOHATUSIMM: IPSIMOYIOJbHAs CHCTEMa
KOOpJIMHAT, BEKTOp; HMCHOJb30BATH OJTU IOHATHA [UIL
MIPECTaBICHNA JAHHBIX U PEIICHMA 3aJa4, B TOM YUCIIE U3
JIpYrux  y4eOHbIX mpeaMeToB.  Pemars  3agaum  Ha

94




TPUTOHOMETPHUH. Pemenne 001X NOBTOPEHUE OCHOBHBIX HOHSITI/If/i, WILTIOCTpauio cBsizei

TPEYTrOJIbHUKOB. MEXIy pa3IMYHBIMH 4YacTsAMH Kypca. BpiOupars meton
[IpaBuiibHBIE MHOTOYTOJIBHUKH. JUIS PeLIEHUs 3aa4t.
[TpeobpazoBanus MWIOCKOCTHU. [{BHKEHHSI. Pemars 3asa4u U3 NOBCEIHEBHON KU3HU

[Mono6ue. Cummerpus.

[Tnomane. Beruucienue ruiomaei.
[Tnomanu mogoOHBIX GUTYD.
JlexapTOBBI KOOPAWHATHI HA TIOCKOCTH.
BexTopsl Ha 1IockocTH

2 3pech NpeEACTABIEHBI DIEMEHTBHI COIEPKAHMS Kypca, H3JlydaBInMecs B 5—8 kiaccax M TpeOylollue NOBTOPEHHs, 000OIIEHUs U
cucremaruzanuu. OOpamaTbest K 3TOMY MaTepuaay MOKHO B BHJE aKLEHTa Ha 3aBEpIIAIOIIEM dTare M3ydeHus Kypca 9 wiacca min
pacipeneNsaTh 0 COOTBETCTBYIONINM TEMAaTHYECKIM pa3JieslaM, H3ydaeMbIM B T€UEeHHE y4eOHOTo Troja.
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IIpoooncenue

[Tpn paszpaborke padouell mporpaMmbl B TEMaTHYeCKOM IUIAHUPOBAHMU OBLIM YYTEHBI BO3MO)KHOCTH HCIOJIB30BAHMUS
ANEKTPOHHBIX  (UM(PPOBBIX)  00pa30BATENbHBIX  PECYPCOB,  SIBISIIOMIMXCS  y4eOHO-METOAWYECKUMH  MaTepHalaMu
(MyJIbTUMEIUIHBIE POrPaMMBbI, 3JEKTPOHHbIE YYEOHUKM U 33JlaYHUKH, O3JCKTPOHHbIE OHONMOTEKH, BHPTYyalbHbIC
71ab0paTOpUH, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMU TUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIb3YyEMbIMU Ul O0YUCHHS
BOCIIMTaHMsl Pa3IMYHBIX TPYII IOJb30BATENEH, MPEJICTABICHHBIMUA B AJIEKTPOHHOM (LH(POBOM) BHJE M pealn3yOLIMMU
munaktaaeckue BosMokHocTH MK T,conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENHECTBY 00 00pa3oBaHUU.
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INPUMEPHASI PABOYAS IMTPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA».7-9 KJTACCBI

HEJN U3YYEHMA YUEBHOI'O KYPCA

B coBpeMeHHOM ITU(PPOBOM MHpE BEPOATHOCTh M CTATUCTHUKA MPHOOPETAIOT
BcE OOJIBIIYIO 3HAYUMOCTB, KaK C TOYKH 3PEHUSI NPAKTHIECKUX HPHIIOKECHUMH,
TaK M UX pOJM B 00pa3oBaHUM, HEOOXOIMMOM KaXKJJOMYy uesoBeKy. Bo3pacraer
YHUCIIO TIPOQ)ecCHi, PU OBJIAZEHHH KOTOPBIMH TpedyeTcst Xoporas 0a3oBast
TIOJIrOTOBKA B O0JIACTH BEPOSTHOCTH M CTATHCTHKHM, TakKasi MOJrOTOBKA BayKHA
JUISL TIPOAOJDKEHHs O0pa3oBaHWsl W sl YCIEWIHOH TpogdeccHOHAIbHOM
Kapbephl.

Kax/plii 4enoBeK MOCTOSHHO NMPUHUMAET PEHICHHs Ha OCHOBE MMEIOIMXCS
y HEro AaHHbIX. A i 0OOCHOBAHHOTO NPHUHSATHS PEIICHHS B YCIOBHUSX
HeJoCTaTKa WM M30bITKa MH(POpPMAMKU HEOOXOIMMO B TOM YHCIE XOpPOIIO
copMHpPOBaHHOE BEPOSITHOCTHOE M CTATUCTUUECKOE MBIIIJICHHUE.

VIMeHHO TO3TOMY OCTpPO BCTajla HEO0O0XOAMMOCTh C(OPMHPOBATH Y
oOyJaronuxcsi (QyHKIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAMOIIYI0 B cecOs B
KaueCTBE HEOTHEMJIEMOW  COCTABJISIIOLICH yMEHHME BOCIPUHHMATh |
KPUTHYECKH aHAIN3UPOBAaTh MH(OPMAIUIO, NMPEJICTABICHHYIO B Pa3JIMYHBIX
(dopmMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEalIbHBIX TPOLIECCOB U
3aBUCUMOCTEH, IMPOU3BOAUTH  IPOCTEHUININE  BEPOSITHOCTHBIE  PACUETHI.
3HAKOMCTBO C OCHOBHBIMH IIpUHIHUITIAMA c6opa, aHajin3a U NOpeACTaBIICHUA
JAHHBIX W3 Pa3IMdHBIX cep KU3HM OOIIecTBa W TOCYAApCTBAa MPHOOIIAET
oOyyaromuxcs K  OOIIECTBEHHBIM  HWHTepecaM.  VI3yueHue  OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OPraHU3alMuU 1epedopa U mojcyéra uucia
BapHUaHTOB, B TOM YHCIIE, B TNPHUKIAJHBIX 33/a4aX. 3HAKOMCTBO C OCHOBAMH
Teopun rpadoB co3MaéT MaTeMaTHYeCKUH (QyHAaMeHT st (HOPMHpPOBAHUS
KOMIIETEHIINHA B 00JacTn MH(DOPMATHKH U IH(POBBIX TexHOIOrmiA. [Tommmo
9TOro, TMpH W3YYCHWH CTATHCTHKH W BEPOSTHOCTH  00OTaINaoTCs
TIPEACTABICHUS] YYAIIUXCS O COBPEMEHHOH KapTHHE MHpa M METOAaX €ro
nccienoBanus, (HOpMHUPYETCs IOHNMAHNUE POJU CTATHCTHUKM KaK HMCTOYHHKA
COIMAIbHO  3HAYMMOW  HMHGOpPMAIMM ¥ 3aKJIAIBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHSI.

B cooTrBercTBHM € JAHHBIMH LEJISIMH B CTPYKTYpPE IIPOTPaMMbl y4eOHOTO
Kypca «BeposiTHOCTD " CTaTHCTHKA» OCHOBHOH IKOJIBI
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BBIJICJICHBI CIIEIYIOLIME COAEPKATEIbHO-METOANYECKUE JIMHUU:
«[lpencraBienne JaHHBIX W ONMCATENbHAs CTATHCTHKa»; «BeposTHOCTBY;
«DneMeHThl KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadosy.

Conmepxanne smHHM  «lIpencraBineHue  HOaHHBIX M ONUCATENbHAs
CTaTUCTHKA» CIY)KUT OCHOBOM JUIi (DOPMHUpPOBAHMSA HABBIKOB pPabOTHI C
nH(pOpMaLUen: OT YTEHUS ¥ MHTEpIPEeTAaluy HH(OPMALIUH, [IPEICTaBICHHOM B
TabNMUIax, Ha qUarpaMMax W rpadukax g0 cOopa, IpeACTaBICHUS U aHAIH3a
JaHHBIX C HCIIONB30BaHHEM CTATHCTHYECKUX XapaKTEPHCTHK CPEIHUX H
paccenBaHus. PaboTas ¢ JaHHBIMH, OOyYalOIIMeCs YdYaTcsi CUHUTHIBATH U
HHTEPIPETHPOBaTh JNAaHHbIC, BBIABUTATh, apryMEHTHPOBaTb M KPHTHKOBAThH
NpOCTEHIIE THIOTE3bl, PA3MBIIUIAT HaJg (aKTOpaMH, BbBI3BIBAIOIIUMUI
W3MEHUYHMBOCTh, ¥ OLICHUBATH WX BIMSHUC HAa PacCMaTpUBAEMbIe BETHMYMHBI U
TIPOLIECCHL.

VIHTYUTHBHOE NPEACTABICHUE O CIyYailHOW W3MEHUYMBOCTH, HCCIICIOBAHUEC
3aKOHOMEPHOCTeH M TEHACHIMH CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOW JUIS
W3y4eHUs] TEOpUH BEpOSTHOCTEH. bonbnioe 3HaueHuwe 31ech  MMEIOT
MPAaKTHYECKUE  3aJaHus, B  YaCTHOCTM  ONBITBl C  KIACCHYECKUMH
BEPOSITHOCTHBIMH MOJICIISIMU.

[ToHsiTve BEpOSITHOCTH BBOJMTCS KaK Mepa IMPaBJONOA00WS CIIydaiHOro
coObiTus. Ilpu M3ydyeHun Kypca oOydaromiuecsi 3HaKOMSTCS C MPOCTEHITMMU
METOJlaM{ BBIYMCIICHHSI BEPOSITHOCTEH B CIy4allHBIX OKCIEPUMEHTaX C
PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU HMCXOJaMH, BEPOATHOCTHBIMU 3aKOHAMMU,
NO3BOIAIOIIMMU CTaBUTH U pElIaTh 60_]'166 CJIOKHBIC 3aJa4u. B KypC BXOIAT
Ha4daJIbHbIC TIIPEACTABJIICHUA O Cﬂy‘iaﬁHbIX BCJIMYMHAX W HX YHUCIOBbIX
XapaKTepUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO O0YJalOIIXCs
C MHOXXECTBAMH M  OCHOBHBIMH  OIEpalMsIMH  Hall MHOXECTBaMH,
paccMaTpUBAlOTCA NPHUMEPhl NPUMEHEHHs Ul pelIeHHs 3agad, a TaKke
HCIIONB30BAaHUS B JPYIMX MAaTeMaTHYECKUX Kypcaxy y4eOHBIX IpeaMerax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 wmaccax wu3y4aercs Kypc «BeposSTHOCTP M CTaTUCTHKA», B
KOTOpBIH BXOmsT paszensl: «lIpencraBieHre JaHHBIX W ONUCATENbHAs
CTATHCTHKA»;, «BeposTHOCTHY; «DJIeMeHThl KOMOWHATOPHKKWY»; «BBeneHue B
TEOPHIO TpagoBy.

Ha wusydyenue paHHOrO Kypca OTBOAMT 1 y4eOHBI Yac B HEJETIO B
TEUEHUE KXKAO0ro roma odydenus, Bcero 102 ydaeOHBIX daca.
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COAEPKAHUE VYYEBHOI'O KYPCA (IO TIOJAAM
OBYYEHMUA)

7 xnace

[pencraBienue NaHHBIX B BUjE TaOIHI, nuarpamMmm, rpadukoB.3amnonHenue
TaONuI, YTEHWE M IOCTPOCHHUE JHMarpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) |
KpYyroBbiX). UreHue rpaduKoB pealbHBIX MporeccoB. V3BieueHue
nHopmManuK W3 JuarpaMM M TaOJIUIl, MCIOIBb30BAHUE W HWHTEpPIpETaIHs
JAHHBIX.

OmnucartenpHasi CTaTHCTHKA: CpeiHee apu(pMeTHYecKoe, MequaHa, pa3Mmax,
HauOoJblIee M HAMMEHbIIEe 3HAaUCHUST Habopa YHMCIOBBIX JaHHBIX. [IpuMepsr
Cly4yailHOM M3MEHYUBOCTH.

CrnyqalfHBIN 3KCTIepUMEHT (OMBIT) U ciIydaifHoe coObITHe. BeposTHOCTh M
yacrtoTta. Poib MajoBEpOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoje u B o0mecTse. MoHeTa 1 UrpajibHast KOCTbB TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmmHBL. Ymciao pédep m cymMMmapHas
crenens BepmuH. [IpeacraBnenue o cBsazHoctu rpada. Lenn u nukist. [yt B
rpadax. O6xon rpada (3tnepoB myTs).IIpencraBienue 06 OpHUEHTHPOBAaHHOM
rpade. Pemenme 3amaduc moMormsio rpados.

8 xnacc

[lpencraBienue JmaHHBIX B BHJE TaONMI, JAWarpamM, rpagHKoB.
MHOXECTBO, DJIEMEHT MHOXKECTBA, ITOJMHOKECTBO. Onepauu  Haj
MHOXKECTBaMH:  OObEJMHEHHE, IepecedeHue, pomnonHeHune. CBoiicTBa
omepanuii  HaJg ~ MHOXXECTBAMH:  MEPEMECTHTENbHOE,  COYETaTeNbHOE,
pacnpenenuTenbHoe, BKJIFOUCHHSI. Hcnonb3oBanue rpaguyeckoro
NPE/ICTABICHUST MHOXECTB ISl ONMUCAHUS peaibHbIX
HPOLIECCOB U SIBIICHUH, PY PEILICHNH 3a/1au.

W3mepenue paccenBaHus JaHHBIX. J[MCTiepcust M CTaHIapTHOE OTKIOHEHHUE
YHCIIOBBIX HaOOpOB. [lnarpamMma paccenBaHMsL.

OneMeHTapHbIE COOBITHA ciydaiiHOrO ombita. CirydaifHble COOBITHS.
BepostHOCTH  cOOBITHIL. OIBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
cobpiTisaMu.  CrydaiiHpiif  BeIOOp. CBsI3b  MEXAY MaJOBEPOSTHBIMH U
MPaKTHYECKU JOCTOBEPHBIMU COOBITHSIMH B IIPHPOJIE, OOLIECTBE U HayKe.

HepeBo. CBoiicTBa JepeBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHE
BUCSYCH BEpIIMHBL, CBS3b MEXKAY YHCIOM BEpPIIMH W YUCIOM pEbep.
[lpaBmio  ymHOXeHus.  Pemenwe 3amad ¢ moMompo  rpados.
[IporuBononoxkubie  coObITHA. Jmarpamma Oiinmepa. OObeaWHEHHE U
nepecedeHne coObIThil. HecoBmectHbie coObITHA. DopMyna CIOKCHUS
BEPOSTHOCTEH. YcnoBHas BEPOSITHOCTb. [Mpasuio YMHOKEHHS.
HeszaBucumbie coObiTHs. [IpencraBineHne SKcCriepUMEHTa B BHJC JEpeBa.
Pemrenne 3amady Ha HaxXOXKJCHHE BEPOSITHOCTEH C MOMOIIBIO JiepeBa
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CIIy4allHOTO 3KCIIEPUMEHTa, Juarpamm Oinepa.

9 kiacc

[lpencraBienne [aHHBIX B BHAE TalOmui, [auarpamMM, TpadHKOB,
MHTEpIpeTaLys JaHHBIX. UTEeHNE U TOCTpOeHNE TaluuIl, AuarpamMM, rpadukos
10 peabHBIM JaHHBIM.

IlepectanoBkn u  ¢akropuan. CodueTaHWs © YHCIO  COYCTAHHIA.
Tpeyronpauk [Tackans. Pemenne 3aqad ¢ HCONb30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposiTHOCTb. CiydaifHBI BBIOOp TOYKM M3 (UIYpHI Ha
TUIOCKOCTH, M3 OTpe3Ka M U3 IyT'H OKPYKHOCTH.

Ucnerranne. Yenex un Heynada. Cepusl UCOBITAaHUH O MEPBOro ycrexa.
Cepust ucnbiTanuii bepaymm. BeposTHOCTH cOOBITHI B CepuUM HMCHBITAHUNA
Bepuynnu.

CrnydaliHasi BeIMUMHA M paclpejelieHHe BeposTHOCTeH. Maremarudyeckoe
oxunanue M jgucnepcus. Ilpumepsl MaTeMAaTHUECKOTO OXHMIAHHUA KAk
TEOPETUYECKOr0 CPEAHEro 3HaueHUs! BeIMYMHBL. MaTeMaTHuecKkoe OXKHUJIaHUe
U AUCHepCcust cirydyailHOM BeTUYHHBI
«4HUCIO YCIEXOB B CepUM HUCHbITaHUN bepHymmm».

IMonatue o 3akoHe OOJNBIINX 4YHCeld. [I3MepeHHE BepOATHOCTEH C
TOMOIIIBI0 4acTOT. Poib M 3HaueHWe 3aKoHa OONBIIMX YHCEN B TPHUPOJAE H
oO1ecTse.

INVIAHUPYEMBIE INPEAMETHBIE = PE3YJIbTATBI
OCBOEHUsI TIPUMEPHOUM PABOYEHN ITPOI'PAMMBI
KYPCA (IIO 'OJAM OBYYEHMUSI)

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS Kypca «BeposTHOCTD M CTaTHCTHKA» B
7—9 xiaccax XapaKTepU3yIOTCs CIEAYIONMMH YMEHUSIMU.

7 KJi1ace

— Yurats uHPOPMAIIMIO, MPEACTABICHHYIO B TaOIMIAX, HA JHArpaMMax;
MPEACTABISATh JaHHbIC B BHJE TAOJMIl, CTPOUTH JHArPaMMbl (CTOIOMKOBBIC
(cTombuaThIe) U KPYTrOBEIE) IO MACCHBAaM 3HAUCHUH.

— OnucelBaTh W HWHTEPIPETHPOBATh pPEaJbHBIC YHCIOBBIC JaHHBIE,
Mpe/ICTaBICHHBIC B TAOMUIAX, HA AUarpaMMax, rpapukax.

— Hcnons3oBath JJIA OITMCaHUs JaHHBIX CTATUCTHUYCCKUC
XapaKTCPUCTUKU: CPEAHEEC apI/I(l)MeTI/I‘IeCKOG, MEaHaHa, HanOOJIbIIIEE U
HaMMCHBIIICC 3HAYCHU, pa3sMax.

— MMetp npeacrapiieHye o ciayyailHOW M3MEHYMBOCTH Ha pUMeEpax LieH,
(pm3MUECKNX BEINYNH, aHTPOIIOMETPHUIECKUX TaHHBIX; NMETh TIPE/ICTaBlICHHE
0 CTaTUCTHYECKON yCTOHNYMBOCTH.
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8 kiace

— W3Bnekath W TpeoOpa3oBbIBaTh HH(OPMAIMIO, MPEIACTABICHHYIO B
BUC TaONHWIl, TuarpaMM, rpauKoB; MPEACTABIATH NaHHBIC B BHIC TaOIMIL,
JIrarpamMm, rpauKoB.

— OnucelBaTh JaHHBIE C IIOMOIILI0 CTATHCTHYECKUX ITOKa3aTelleil:
CPEIHMX 3HAUYEHUI M Mep paccenBaHUs (pa3Max, JUCIEPCHs U CTaHAAPTHOE
OTKJIOHEHHUE).

— HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHWH W 4YacTOTHI COOBITHH, B TOM
YHCIIE 110 Pe3yJIbTaTaM U3MEPEHUH 1 HAOII0ICHUH.

— HaxomnuTe BepOSTHOCTH CIy4dailHBIX COOBITHA B OMNBITAX, 3HAs
BEPOATHOCTU 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCIE€ B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

— Hcnonp3oBaTh  rpaduyecKkue  MOJENM:  [EPEBO  CIy4alHOro
SKCIEPUMEHTA, TUarpaMMbl Dinepa, YuciIoBasi mpsiMast.

— OHepI/IpOBaTL INOHATHAMMU. MHOXCCTBO, INOAMHOXECTBO, BBIIIOIHATH
onepanu Had MHOXECTBAMMU! O6’LCI[I/IH6HI/I€, nepeceycHue, AOIOJIHCHUC,
NEPEHUCTATD 2JIEMCHTBI MHOXKCECTB,; IIPUMCHATH CBOIiCTBA MHOXKECTB.

— Hcnonp3oBaTh Tpaduueckoe NPEICTABICHHE MHOXECTB M CBs3EH
MEXKIYy HHUMH JUIS ONFCAHUS MPOIIECCOB W SBICHHWH, B TOM YHCIE MpHU
pemIeHnn 3aad U3 APYruxX y4eOHBIX MPEIMETOB M KypCOB.

9 kJiacce

— W3Bnekath W mnpeoOpa3oBbIBaTh WMH()OPMAIWIO, TMPECTABICHHYIO B
Pa3UYHBIX UCTOYHHKAX B BHUIE TAOIHII, JHarpaMM, rpadukoB; MpeCTaBisTh
JAHHBIC B BUJIC TAOJIHII, THArpaMm, rpauKoB.

— Pemate 3aJa4n OpraHu30BaHHBIM nepe60p0M BAapUaHTOB, @ TAaK¥XC C
HCII0JIb30BaAHUECM KOM6I/IHaT0pHLIX IMpaBuJI U METOIOB.

— Hcnonp3oBath OIucaTCIIbHBIC XapaKTCPUCTUKU JJIA MacCCHUBOB
YHCIIOBLIX JaHHBIX, B TOM YHCJIC CPEAHNEC 3HAUCHNS 1 MCPbI PACCCUBAHUS.

— HaxomuTh 4YacTOTHI 3HAYCHHH W YacTOTBI COOBITHS, B TOM YHCIIC
MOJIB3YSCh PEe3yIbTaTAMH MTPOBEIEHHBIX U3MEPEHNUI U HAOTIOICHUH.

— HaXO,HI/ITL BEPOATHOCTU CHy‘IafIHBIX COOBITHH B N3Y4YCHHBIX OIIbITaX, B
TOM YHCJIC B OIIbBITaX C PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMU CO6LITI/I$IMI/I, B
cepuax HCHBITAHUN J0 IICPBOro ycCricxa, B CEpUAX HUCIBITAHUH EepHynm/I.

— Vmers mpencTaBieHHE O CIydaliHOW BEJIWYMHE M O pacHpenesieHUn
BEPOATHOCTEH.

— Mmers mpezacTaBieHne O 3aKOHE OONBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOW W3MEHUYMBOCTH M O POJM 3aKOHA OONBIIHX
YHUCeNl B MPUPOJIE M OOIIeCTBE.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(IIO T'OJAM OBYYEHUS)

7 xmacc (34 49)

HaszBanmue
pazaena (TeMbl)
(4HCJI0O YACOB)

OcHOBHOe coJep:KaHHe

XapaKrepMCTmca AECATECJIbHOCTH Oﬁy‘lalOIIH(lXCﬂ

IIpencrasiieHne JaHHbIX
(7w

[IpencraBneHne MJaHHBIX B TaOJUIaX.
[IpakTnueckue BBIYUCIICHUS 1o
TaONMYHBIM  JaHHBIM. V3BieueHne u
UHTEpIpeTanuss TAaONWYIHBIX  JAHHBIX.
[Ipaktnueckas padorta

«Ta0muus».

I'padraeckoe mpencTaBlIeHHE IAaHHBIX B
BUTIC KPYTOBBIX, CTOIOMKOBBIX
(crombuareix) guarpamm. UYrteHume U
HOCTPOCHUE JTArpaMM. [Mpumepsr
neMorpaduIecKux HarpaMm.
[IpakTuueckas padota «/Iuarpammbn»

OcBauBaTh CHOCOOBI TIPEACTABICHUS CTAaTUCTHUECKUX
JAHHBIX M YHCJIOBBIX MAacCHBOB C TIOMOIIbIO TaONuI U
JarpaMM C MCHOJIB30BAaHUEM AaKTyalbHbIX M Ba)KHBIX
JaHHBIX  (@eMorpaduueckue JlaHHBIe, MPOU3BOJICTBO
TIPOMBIIUIEHHON M CENbCKOXO3HCTBEHHON MPOIYKIMH,
OOLIECTBEHHBIE U IIPUPOIHBIC SIBICHYS).

W3yuyaTts  Merogbl  paboTel ¢ TaONMYHBIMH |
rpaguuecknMy TPeACTaBICHUSIMUA JAHHBIX C ITTOMOIIBIO
1 (POBBIX PECYPCOB B XO/I€ MIPAKTHYECKUX PadboT

OnucareabHas
CTATHCTHKA

8w

Yucnoseie HaOopel. Cpennee
aprupMeTHIecKoe.

Menunana 4yncinoBoro Habopa.
YCTOHYNBOCTS MEUAHEL.
[paktnueckas pabdora «CpernHue
3HAYCHUSI».

HawnbGonplree 1 HanMeHbIIIee 3HAYCHUS
YHCI0BOro Habopa. Pasmax

OcBanmBaTh  NOHATHUS:  YHCIOBOM  Habop,  Mepa
LEHTPaJbHOW TEHIACHINH (Mepa IIEeHTpa), B TOM YHCIE
cpenHee apudMeETHUECKOE, MeIaHa.

OnuchIBaTh  CTaTHUCTHYECKHE JIAHHBIE C  I[TOMOIIBIO
cpelHero apu(MeTHIeCKOro ¥ MeAnaHbl. Pemars 3a1aum.
U3yuyaTh cBoiicTBa CpeIHUX, B TOM YHCIE C MOMOIIBIO
U (POBEBIX PecypcoB, B X0/Ie MPAKTHIECKUXPAOOT.

OcBauBaTh MNOHSITHS: HaHOOJIbIIEE
3HA4YCHHUA YHCJIOBOTO MacCHBa, pa3dMax.

U HAUMCHBIICEC
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Pemars 3amaun Ha BBIOOp cmocoba ONMCaHMS TaHHBIX B
COOTBETCTBHUM C  TPUPOJON  JaHHBIX M IEISIMHU
HCCIIeI0BAHHS

104




IIpoooncenue

HaszBanmue
pazaena (TeMbl)
(4HCII0 YaCcoB)

OcHoBHOE coaepkanue

Xapal(repncnma AEATECJIbHOCTH 06yqaloumxcn

Cayuaiinas
H3MEHYHBOCTh

(6w

CrnydaiiHass W3MECHYHMBOCTH (IIPUMEPHI).
YacToTa 3HA4YCHUH B MacCHBE JaHHBIX.
I'pynnuposka. ['ucrorpammsl.
IMpakrtnueckass  pabora  «CiydaitHast
U3MEHYHUBOCTH

OcBauBaTh TOHSTHS. YacTOTa 3HAYCHUU B MACCHBE
TAHHBIX, TPYNIIUPOBKA JAaHHBIX, THCTOTPAMMA.

CTpourh ¥ aHAJIM3MPOBATH THCTOTPAMMBI, MOAOHPATH
MOAXO/SIIIUN ar TPyHIHUPOBKU.

OcBauBaThb TpaduyecKue NMpeICTaBICHUsS Pa3HBIX BUJIIOB
CIy4allHOM W3MEHYMBOCTH, B TOM UHUCIE C IIOMOILIbIO
IU(PPOBBIX PECYPCOB, B X0OJC MPAKTHYCCKON pabOThI

BBenenue B Teopuio

rpagos
(49

I'pad, Bepmmna, pedpo. [IpencraBnenne
3agaun ¢ momomsio rpada. CreneHb
(BasieHTHOCTB) BepuIuHbL. Yucno pédep n
CyMMapHasi crerneHb BepmuH. llems n
muka. [Tyte B rpade. IIpencraBienue o
cBsi3HOCTH rpada. O6xox rpada (siiaepos
MyTB). [pencrasnenne 00
OPHEHTUPOBAHHBIX rpadax

OcBauBath mnoHATHA: Tpad, BepmmHa Tpada, pedpo
rpada, CTeneHb (BaJEeHTHOCTh BEPIIUHbI), IETTbU UKL
OcBanBaTh MOHATHS: YTH B rpade, SHIepoB MyTh,00X0
rpada, OpHEeHTHPOBAHHEIH Tpad.

Pewars 3agauMm Ha MOMCK CYMMBI CTENEHEH BEpIINMH
rpada, Ha momcKk oOxonma rpada, Ha IOUCK NyTed B
OPHEHTHPOBAHHBIX rpadax.

OcBauBaTh CHOCOOBI IPEACTABICHHS 3aJa4 H3 Kypca
anreOpbl, TEOMETPUM, TEOPUM BEPOSTHOCTEH, APYrux
MIPEZMETOB C IIOMOMIBIO TPaoB (KapTH,
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CXEMBI, PIEKTPHUECKUE IeNH, (yHKIIHMOHAIBHBIS
COOTBETCTBHSI) Ha MPUMEPax

BeposirHocTh U yacToTa
cIy4aifHOro coObITHS
(49

CrydaifHbIiA OIBIT U CIIy4aiiHOE COOBITHE.
BeposTtHocTh u wactota coObiTHA. Ponb
MaJIOBEPOSTHBIX u MIPaKTHYECKU
JIOCTOBEPHBIX COOBITHH B TPHPOAE H B
obmiecTBe. MoHeTa ¥ UrpabHasi KOCTh B
TEOPHU BEPOSATHOCTEH.
IIpakTuueckas pabota
BBIMIAJICHHS OPJIay

«Yacrora

OcBauBaTb NOHATHS: CIy4YyallHbIA OIBIT U cIy4aiHOe
COOBITHE, MaJOBEPOATHOE M TPAKTHYECKH JOCTOBEPHOE
coObITHE.

W3y4yaTh 3HAYNMOCTH MAJIOBEPOSTHBIX COOBITHH B
nmpupose W oO0IIecTBE Ha BAKHBIX IpuMepax (aBapHu,
HECYacTHBIEC CITyJaH, 3alllUTa IepCOoHaTIbHOU HH(pOpMaIHH,
riepesada JaHHBIX).

Mzyyatrh posib KJIACCMUECKHUX BEPOSITHOCTHBIX MOJENen
(MoHerTa, urpajgbHas KOCTb) B TEOPUU BEPOSTHOCTEH.
Ha6aionate M HM3y4aTh 4acToTy COOBITHII B IIPOCTBIX
9KCIIEPIMEHTAaX, B TOM WYHCJIE C IIOMOINBIO IH(POBBIX
PECYPCOB, B XOZI€ MPAKTUUECCKON PabOThI

O00011IeHUEe, KOHTPOJIb
6w

[pencrasnenue naHHBIX. OmnucaTeabHAS
CTaTUCTHKA. BeposITHOCTh CITydaiftHOTO
COOBITHS

IMoBTOPATH M3yUYeHHOE ¥ BHICTPANBATh CUCTEMY 3HAHHH.
Pemars 3a1aun Ha npecTaBICHIE U ONMICAHUE JTAHHBIX C
MOMOIIBI0  M3YYCHHBIX  XapakTepucTtuk. OocyxaaTh
NMpUMeEpPBI  CIy4alHbIX COOBITHH, MaJOBEpPOSTHBIX H
MIPAKTHIECKH JOCTOBEPHBIX CIIyYaiHBIX COOBITHH, HX POJIN
B IIPUPOJIC U )KU3HHU YEJIOBEKA
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8 kmacc ( 34 u)

Ha3Banue
pasaena (TemMbl)
(4UCJI0 YaCcoB)

OcHoBHOe cojiep:kaHue

XapakTepucTHKA JeSITeJIbHOCTH 00y4Yarolmuxcst

IMoBTOpenne xypca7
KJIacca

Hpe}lCTaBHeHI/Ie naHHbIX. OnucaTenbpHas
CTAaTHUCTHKA. Cny'{aﬁHaﬂ U3MCHYHBOCTD.

HOBTOpﬂTb H3YUYCHHOC U BBICTPAUBATH CUCTEMY 3HAHUM.
Pemarpb 3agaum Ha TIPEACTABJICHUE U OITMCAHUE TAHHBIX C

(4 ) CpenHue 4uCIIOBOroHabopa. MOMOIIBIO U3YYEHHBIX XapakTepucTuk. Pemarp 3agaun Ha
Coyuaiinele coObITus. BepositHoctn m TIPE/ICTABICHNE TPYNIUPOBAHHBIX JAHHBIX W OIHUCAHHE
yacToTel. Kiaccuueckue mojenu Teopuu Clly4aliHOM M3MEHYHUBOCTH.

BEPOSITHOCTEH: MOHETa MUTPpajbHasi KOCTb Pemars 3amaum Ha OIpe/ClICHUE YACTOTHI CIIydailHBIX
COOBITHH, OOCY)XJECHHE NPUMEPOB CIyJalHBIX COOBITHIH,
MaJIOBEPOSTHBIX M MPAKTHYECKU JTOCTOBEPHBIX CIy4alHBIX
COOBITHIA, MX POJIH B IPUPOJICH KHU3HH YeTOBEeKa

OnucarejbHast OrkioHeHus.  Jlucrnepcusi  YHUCIOBOTO OcBauBaTh MOHSTHA: JUICIEPCHS W CTaHIapTHOE

CTATHCTHKA. Habopa.  CTaHZapTHOE  OTKIOHEHHE OTKJIOHEHHE, HCIONb30BaTh 3T XapPAKTEPUCTHKU JUIS

PaccenBaHune 1aHHBIX YHCIIOBOTO Habopa. JluarpaMmel OITMCAHUs PACCEHBAHUS JIAHHBIX.

(4 9) paccenBaHUs BeiaBurate runore3bl 00 OTCYTCTBHM WIM HaJTHIHU

CBA3HU IO auarpamMmam pacCeuBaHUS.
CTpOI/IT]) JuarpaMmbl - pacC€UBaHUdg 10 HMEIOIIUMCH
JaHHbIM, B TOM 4YHUCJIE C IOMOLIBIKO KOMIIBIOTEPA
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Mpmuo:xecrsa (4
)

MHOXKeCTBO, MOAMHOXKeCTBO. Onepanuu
HaJ MHOYKECTBAMH: 00beIuHEHNE,
nepeceyeHue, JOTOTHEHNUE.

CBo¥icTBa omnepanuii HaJl MHOYKECTBaMHU:
MePEMECTUTEIBHOE, coYeTaTesbHoe,
pacrpeennTeNbHOe, BKITIOYESHUS.

I'padrraeckoe mpeacTaBICHHE MHOXKECTB

OcBanBaTh MOHSITHSI: MHO)XECTBO, DJIEMEHT MHOKECTBA,
MOIMHOXECTBO.

BbINOJIHATH ONEpaluy HaJl MHOXECTBAMH:
o0beIMHeHNE, TIePeceUCHHE, JOMOIHEHHUE.
Hcnoab3oBaTh CBOICTBA: MEPEMECTHTEIIBHOE,
coueTaTesIbHOE, PACIIPEICIUTENBHOE, BKIIOUCHHS.
Hcnoab3oBarh rpaduueckoe NpeacTaBIeHHe MHOKECTB
TIPU OIIMICAaHWH PEabHBIX IIPOIECCOB M SIBICHUH, NPH
PCLICHUU 3a]a4 U3 JPYruX Y4eOHBIXIPEIMETOB U
KYpCOB
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BepositHocTb
cJIy4aiiHoro
co0BITHS

(69

DOnemenTapHble coObITHs. CiydaiiHbie
COOBITHS. BnaronpustcrByromue
JNIeMEHTapHbBIC COOBITHSI.
BepositHoctn  coObiTuid.  OmBITBI  C
PaBHOBO3MOXKHBIMH  JIEMEHTAaPHBIMU
coObITHsAMU. CiydaiiHbIil BBIOOD.
[Ipaktnueckas pabora «OWBITBEI C
PaBHOBO3MOXXHBIMH ~ 2JIEMEHTAPHBIMU
COOBITHSMMY

OcBanBaTh TOHSATHS. dJIEMEHTapHOE COOBITHE, CllydaifHoe
coObITHE KaKk  COBOKYIIHOCTb 0JIar OTNPHUATCTBYIONINX
9NIEMEHTapHBIX COOBITHI, PAaBHOBO3MOXKHBIE 3IIEMEHTapHbIE
COOBITHSI.

Pemarp 3agaun Ha BBHIUNCIEHHE BEPOSTHOCTEH COOBITHH MO
BEPOATHOCTSIM HJIEMEHTapHBIX COOBITHI CIIyJallHOTO OMbITA.
Pemars 3aauM Ha BBIYMCIIEHHE BEPOSATHOCTEH COOBITHH B
OIIBITaX C PAaBHOBO3MOXXHBIMH JIEMEHTAPHBIMH COOBITHSIMH, B
TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPA.

IIpoBoauTh W M3y4aTh ONBITHI C PaBHOBO3MOXXHBIMH
JJIEMEHTapHBIMU COOBITHSAMH (C HCIIOJIB30BAHUEM MOHET,
WUTPANBHBIX KOCTEH, APYTHX MOJENEeH)B XOAe MPaKTHIECKOH
padotst

BBenenne B TEeopuIo

rpagoB
(4w

JHepeso. CpoiicTBa niepeBa:
€/IMHCTBEHHOCTb MyTH,
CYILIECTBOBAaHUE BHUCSYEH BEPIIUHBI,
CBSI3b MEXIy UHCIOM BEepHIMH U
yucioM pédep.IIpaBuno ymHoKeHHS

OcBauBaTh NOHATHSA: JEPEBO Kak rpad Oe3 muxia, BHCAYAS
BepLIMHA (JIMCT), BETBb JAEpeBa, IyThb B AEpeBe, AUAMETD
Jepesa.

HUzyuatrh cBoiicTBa JiepeBa: CYIIECTBOBaHHME BUCSYEH
BEPILIUHBI, €JUHCTBEHHOCTh MYTH MEXIy JBYMs BEpIIMHAMH,
CBSI3b MEK/Ty YHCIIOM BEPIIHMH M YUCIOM pEdep.

Pemarp 3agaun Ha NOWCK M INEpPEUNCIICHUE ITyTEH B Aepese,
omnpeJliesieHHe 4YHcia BeplinH win pédep B nepeBe, 00X0ox
OuMHapHOTO AepeBa, B TOM YHCIe C NPUMEHEHHEM IpaBHIia
YMHOKCHUS
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IIpoooncenue

Cayyvaiinble
co0bITHSA

8w

[IpotuBomonoxuoe codritue. Juarpamma
DOiinepa. OObeqWHEHWE M IepecedeHHe
coObrtmii.  HecoBMecTHBIC  COOBITHSI.
dopmyna  CIOXKEHHMS  BEPOSTHOCTEH.
[IpaBuno  yMHOXKEHHMsS  BEPOSTHOCTEH.
VYcnoBHas BeposTHOCTb. HesaBucumble
cobbiTrs. IlpencTaBneHue  CirydaifHOTO
SKCIIEPUMEHTa B BUJE JiepeBa

OcBauBaTh MOHSITHUSI: B3aHMHO IPOTHBOIOJIOXKHBIE
COOBITHS, OIEpalnK HaJ COOBITHAMH, OOBEJUHEHUE U
nepeceueHue coObITHH, amarpamma Oinepa (Diinmepa—
BenHa), COBMECTHBIC 1 HECOBMECTHBICCOOBITHS.

H3yuars TeopeMbl O BEPOATHOCTH OOBEAMHEHHS IBYX
COOBITHH ((POPMYITEI CIIOKEHHS BEPOSITHOCTEH).

Pemarp 3agaum, B TOM dHCIEe TEKCTOBBIC 3aJadyd Ha
OTIPEICTICHUE BEPOSATHOCTEH OOBEAMHCHUS U TICPECCUCHUS
COOBITHH C TOMOIIBIO YHCJIOBOW TIPSIMOH, JHarpamm
Diinepa, GOpMyYIBI CIIOKEHHS BEPOSITHOCTEH.

OcBanBathb TOHSAITHSI: MPaBUIIO YMHOKEHHUS
BEPOATHOCTEH, YCIIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBIE
COOBITHS ICPEBO CIIy4aifHOTO OIBITA.

Hsyuyars  cBoiicTBa  (ompeneneHHs) — HE3aBUCHMBIX
COOBITHH.

Pemares 3agaum Ha OIpefeNeHHE W WCHONB30BAaHHE
HE3aBUCHMBIX COOBITHI.
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Pemars 3amaum Ha TOUCK BepOS{THOCTeﬁ, B TOM YHCIJIC
YCJIOBHBIX, C UCIIOJIB30BAHUEM ACPCBa CHy‘{ﬁﬁHOFO OIIbITa

O0obmeHue,
KOHTPOJIb
(49

[IpencraBnenne nanHbIX. OnucaTeabHAS

CTaTUCTHKA. I'padsr. BepostHocTh
ci1y4aifHOro COOBITHS. DIeMEeHTbI
KOMOMHATOPHUKH

IMoBTOPATHL M3ydeHHOE U BBICTPAMBATL CHCTEMY
3HAHUH.

Pemarp 3a5a4n Ha NpeiCTaBICHUE U ONUCAHUE JAHHBIX C
TIOMOIIBIO U3YYEHHBIX XapakTepucTtuk. Pemars 3amaun c
MpUMEHEHHEM TpadoB.

Pemars 3agaum  Ha  HAXOXKACHHE  BEPOSTHOCTH
CITy4aifHOTO COOBITHSI TIO BEPOATHOCTSAM 3JIEMEHTapHBIX
COGbITHﬁ, B TOM 4YHUCJIE B OIIbITax C PaBHOBO3MOXHBIMH
2JIEMEHTAPHBIMU COOBITHSIMH.

Pemars 3agaum Ha  HAXOXKIEHHE  BEPOSITHOCTEH
OObCMHEHNST M TMEPECEYCHUS] COOBITHI, B TOM YHCIIE
HE3aBHCUMBIX, c HCTIONB30BaHUEM  TpadHIecKuX
MPEICTaBIEHUI U JIepeBa CIy4allHOTO OIIbITA.

Pemars 3a1aum Ha nepevyuciIeHre KOMOMHALUMK (ducia
NIEPEeCTaHOBOK, 4YMCJIa COYETaHW), Ha HAaXOXJCHUE
BEPOATHOCTEH COOBITHII ¢ TPUMEHCHHEM KOMONHATOPUKH, B
TOM YHCIIE C UCTIOIb30BaHUEM TpeyroynbHuKa [lackans
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9 knacc ( 34 )

Ha3Banue
pasaena (TemMbl)
(4UCJI0 YaCcoB)

OcHoBHOe cojiep:kaHue

XapakTepucTHKA JeSITeJIbHOCTH 00y4Yarolmuxcst

IMoBTOpenue kypcad
KJIacca
(49

[pencraBnenne naHHBIX. OnucaTenbHAs
craructuka. Omnepanuu HajJ COOBITHAMHU.
HesasucumocTsb coObITHI

IMoBTOPATH M3yYEeHHOE M BBICTPAUBATHL CHCTEMY
3HAHMM.

Pemars 3a1aun Ha Npe/ICTaBICHHE U OIIMCAHUE JTAHHBIX.
Pemars 3agaum  Ha  HaXOXJCHHE  BEPOSITHOCTEH
O0ObEeMHEHNSI M TepecedeHusi COOBITHI, B TOM YHCIIC
HEC3aBHCUMBIX, C HCITI0JIb30BAHUEM rpa(buqecm/lx
MIPE/ICTAaBICHUI 1 JlepeBa CIy4aliHOTO OIIBITA.

Pemars 3agaum Ha mepeyncieHHE KOMOMHANWA (Yucia
MEepPEeCTaHOBOK, 4YHCIIAa COYETAHW), Ha HaXOXKJICHHUE
BEPOATHOCTEH COOBITHII C TPUMEHCHNEM KOMOMHATOPUKH, B
TOM UHCIIE C HCIOIb30BaHUEM TpeyronbHrka [lackams
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DJIeMEHTBI KoMOuHaTOpHOE TPaBUIO YMHOMEHHUSL. OcBanBaTh  MOHATHSI.  KOMOMHATOPHOE  IIPAaBUIIO
KOMOUHATOPHKH [MepectanoBku. @akropuan. Coderanus n YMHOXKCHUSI, YHOpPSJOYCHHAs TIapa, TPOHKa OOBEKTOB,
(4 v) YHCIIO COYETAHHH. TpeyronsHuk NepecTaHoBKa, (aKTOpHan dHCIa, COYeTaHWe, YHCIO
[Mackass. [IpakTnueckas pabora codeTaHui, TpeyroiabHUK [lackas.
«Bpraucnenne BEPOATHOCTEH c Pemarp 3agaum Ha nepednCIICHUE YHNOPSIOYCHHBIX IIap,
UCTIONB30BaHIEM KOMOHMHATOPHBIX TPOEK, MEepPEeUNCICHNEe MEepPecTaHOBOK M  COYETaHMI
(YHKIMI S7IEKTPOHHBIX TAOJIUID JJIEMEHTOB PA3INYHBIX MHOKECTB.
Pemars 3amaum Ha NpUMEHEHHE 4YHCIAa COYCTAHWH B
anreOpe (cokpaméHHoe yMHOKeHHEe, OmHOM HbI0TOHA).
Pemarb, mnpuMensis KOMOMHATOPHKY, 3aJaudl  Ha
BBIYMCIICHHE BEPOSITHOCTEH, B TOM YHCIE C IOMOIIBIO
IEKTPOHHBIX TAOIHUII B X0/1€ MPAKTHUECKOHPAOOTEI
T'eomerpuyeckas I'eomerpuueckas BEPOSITHOCTb. OcBauBarb NOHATHE TEOMETPUUYECKOM BEPOSTHOCTU.
BEPOATHOCTD CiryuyaiiHbIi BBIOOp TOUKH U3 QUTYpHI HA Pemarp 3a1a4n Ha HAXOXKJICHUE BEPOSITHOCTEH B OIBITAX,
(4 ) IUIOCKOCTH, M3 OTpe3Ka, Wu3  OyTH MIPEICTaBUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJNBHHKA,

OKPYXHOCTH

Kpyra, OTpe3Ka WIH JYTH OKPYXHOCTH, YHCIIOBOTO
MIPOMEIKYTKA
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UcnbiTanus
Bepuyanu (6
)

Hcnbitanue. Ycnex u Heygada. Cepus
UCTIBITAHUH 0  TEepBOTO  ycHexa.
Wcnbitanuss  bepnymnu.  BepositHocTH
COOBITHI B CepUM MCHBITaHUN Beprysmmm.
IMpaxTnueckas paboTa

«Mcnpitanus bepuynnn»

OcBanBaTh MNOHATHS.  WCIBITAaHHWE,  dJIEMEHTapHOE
coObITHe B HCHBITaHUU (yCmeX H Heyjgada), Cepus
UCTIBITAaHUH, HACTYIUICHHE IIEPBOr0 Yycmexa (Heyaaun),
cepust ucnbitaHuil beprysu.

Pemars 3a1a4un Ha HaXOXICHUE BEPOSTHOCTEH COOBITHII B
CepUM MWCTIBITAHUH 10 MEpBOTrO yclexa, B TOM 4HUCIE C
NMpUMEHEeHHeM  (GOpMyJaBl  CYMMBI  I'€OMETPHUYECKOMN
MIPOTPECCHN.

Pemrare  3agauMm  Ha  HAXOXKACHUE  BEPOSATHOCTEH
2JIeMEHTapHBIX COOBITHII B cepun ucnblTanuii beprymm,
Ha HAXOXJCHHE BEPOSTHOCTH OIPENCNEHHOTO HHCIIa
ycnexoB B cepuu ucnbiTanuii bepuyminu. U3ydyats B xoae
NPAKTHYeCKOil PpadoThl, B TOM u4uclI€ C IIOMOILIBIO
mU(POBBIX pEcypcoB, CBOHCTBA BEPOSTHOCTH B CEpHU
ucnelTaHuit bepnysm

Cayyvaiinas
BejanyunHa (6

1)

CrnydaiiHas BelMYMHA U paclpesiesieHue
BEPOSTHOCTEH. MaremMaTuaeckoe
OKHUIAHWE U JUCHepcust ciaydaHol
BeNWYMHBL. [IpuMepsl MaTeMaTH4ecKOro
OKHMJAHUSI KaK TEOPETUYECKOTO CPEIHEro
3HAYECHHUSIBEJINYHHEL.

ITonstne o 3aKoHE OOJBIINX HYHCEI.
N3mepenne BEpOSATHOCTEN C MOMOILIbIO
gyacToT. IlprMeHeHne 3akoHa OOJBIINX
qucell

OcBONTbL NOHSITHS: CIydaifHas BeIMYMHA, 3HAUCHHUE
CITy4alHOW BEJIMUMHBI, PAacIpeielieHIe BEPOSITHOCTEH.
M3yyats ® oOCy:KIaTh TpHMEpPHl JHCKPETHBIX U
HETIPEPBIBHBIX CIyYalHBIX BEJINYUH (POCT, BEC UEIOBEKa,
YHUCIIEHHOCTh HACENIEHUs], IPYTUe M3MEHYHBbIE BEINUUHBI,
paccMaTpuBaBIliecss B Kypce CTaTHCTHUKH), MOJIETBHBIX
CIly9aifHBIX ~ BEJIMYMH, CBSI3aHHBIX CO  CIyJalHBIMHU
omeiTamMu  (OpocaHue MOHETBI, WUIPaJbHOM KOCTH, CO
CJly4alHbIM BEIOOPOMH T. II.).

OcBanBaTh MOHSATHSI: MaTEMaTHYECKOE  OXKHMIAHHE
CIydallHOW BENUYMHBI KaKk TEOPETHYECKOe CpelHee
3HAQYCHHUEC, OUCHEPCUI C,]'ly'-[aﬁHOi’I BCJIMYMHBI KaK aHaJIor
JIMCTIEPCHH YHCIIOBOTO Habopa.

Pemars  3aauM  Ha  BBIYHCICHHE MAaTEMAaTHYECKOTO

114




OKUJIaHUS U TUCTICPCUU TUCKPETHON CiTydaiiHOBETNUNHEI
10 3aJaHHOMY pAacIpefeNeHnIo, B TOM 4YHCIe 3ajad,
CBSI3aHHBIX CO CTPAaXOBAHUEM U JIOTEPESIMH.

3HAKOMHUTBCSI C  MaTeMaTHYECKUM  OXHAAHHEM U
JIMCTIEpCHEll HEKOTOPBIX pacCIpe/ieNieH!il, B TOM YHCIIe
pactpeneneHus CIy4aiHOW BEIIMIHHBI

«UHCIIO YCIEXOB» B cepuM UcnbiTanuil bepuynnu. Usyuars
YacTOTy COOBITHSI B HMOBTOPSIOLIMXCS CITyYaiHBIX OMBITAX
KaK CIy4aifHYIO BEIMIHHY.

3HAKOMHUTBCSI C 3aKOHOM OonblIMX uyucen (B ¢opme
bepHysn): ipu GOJBIIIOM YHCIIEC OTBITOB YaCTOTA COOBITHUS
O7M3Ka K eT0 BEpPOSITHOCTH.

Pemars 3a1a4m Ha M3MEpEeHUE BEPOSTHOCTEH C IOMOILBIO
4acToT.

O0cy:kaaTh POJIb 3aKOHA OONBIINX YHCEN B 0OOCHOBAHUU
YaCTOTHOT'O METOJ[a U3MEPEHHUS BEPOSITHOCTEH.
OO0cy:k1aTh 3aKOH OONBIIMX YHCEN KakK TPOSBICHHUE
CTaTHCTUYECKOH yCTOMYMBOCTH B M3MEHUYHBBIX SBICHHUSX,
poJib 3aKOHA OONBIIMX YHCEN B HPUPOAE W B IKU3HU
YeJI0BeKa
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Tpooonsicenue

O0o0menue,
KOHTpoJb (10

)

[IpencraBnenne nanHbix. OnucatenbHas
CTaTHCTHKA. BeposTHOCTH cirydaifHOTO
COOBITHA. DJIEMEHTBl KOMOWHATOPHKH.
CiydaiiHble BeJIMUYMHBI U PACHpEeAeICHH

IloBTOPSATH M3yueHHOE M BBLICTPAUBATH CHCTEMY
3HAHHH.

Pemars 3aga4n Ha PEACTABICHNUE U ONTMCAHUE JTAHHBIX.
Pemath 3a1a4n Ha HaXOXICHHE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMH COOBITHSMH, BEPOSITHOCTEH 00BEANHEHNUS
U TepecedyeHHs COOBITHH, BBIYUCIATH BEPOSTHOCTH B
OTIBITaX C CEPUSIMH CITy4alHbIX MCIIBITAHUN

IIpu paspaborke pabGodeil mporpaMmbl B TEMaTHYECKOM OBLIM  y4TEHbI BO3MOKHOCTH HCIHOJNB30BAHUS IEKTPOHHBIX

(m¢poBEIX) 00pa3OBaTENBHBIX PECYPCOB,

SIBISTIOLIUXCST  y9€OHO-METOANYECKMMU ~MaTepHuanaMu  (MyJIbTUMEIUHHBIC

MpOTpaMMBbI, 3JIEKTPOHHBIC YYEOHHKH W 3aJauHHUKH, 3JICKTPOHHBIC OHOIMOTEKH, BHPTyalbHbBIE Ja0OpPAaTOPHH, WIPOBBIC
MpOrpaMMBbl, KOJUIEKIINN HU(POBBIX 00pa30BaTENBHBIX PECYPCOB), UCIIOIB3YEMbIMHU ISl O0OYUEHHS M BOCIIMTAHUS PA3IMIHBIX

TPYII  TOJNB30BaTENeH,

MpCACTABJICHHBIMU B 3JICKTPOHHOM (L[I/I(I)pOBOM) BUAC H PCAIU3YIOIIMMHU JUHAKTHYCCKUC

BO3MOXHOCTH HKT,COﬂep)KaHI/IC KOTOPBIX COOTBETCTBYCT 3dKOHOAATCILCTBY 00 O6paSOBaHI/II/I.
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