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IMNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakrepucTuka yuye0Horo npeamera «Maremaruka»
HA YIUIyOJI€HHOM ypOBHe. 7—9 KJ1acchl

[IpumepHas pabouasi mporpaMmMa Mo MaTeMaThke yrIyOJaEHHOTO YpOBHS AJIs
oOyuvaromuxcst 7—9  kjaccoB  pazpaborana Ha ocHoBe DenepanabHOroO
rOCy/IapCTBEHHOTO 00pa30BaTEILHOIO CTaHJAapTa OCHOBHOTO 00IIero oOpa3oBaHus
C YY€TOM H COBPEMEHHBIX MHUPOBBIX TpEOOBAHUM, MPENBABIAEMbIX K
MaTeMaTu4eckoMy oOOpa30BaHWI0, M TPATUIUN POCCHUIUCKOTO 0Opa3zoBaHus,
KOTOpbIE o0ecreynBaroT OBJIJICHUE KJTFOYEBBIMU KOMITETEHIIUSIMH,
COCTAaBJISIIOIIMMHU OCHOBY JUIsl HENPEPHIBHOTO 00pa3oBaHMsI U CaMOPA3BUTHS, a
TaKXK€ IEJIOCTHOCTh OOMIEKYJIBTYPHOIO, JIMYHOCTHOTO U  IO3HABaTEIBHOTO
pa3BuTusi oOydaromuxca. B paboueit mporpamme yduTeHBI HJEM U TOJOKEHHUSA
Konuenuuu pazsutusi MaTeMaTuyeckoro oopasonanus B Poccutickoit denepanuu.

B snoxy uudpoBoit Tpancopmanuu Bcex chep 4eToBEeUECKON AeSITENbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YeJIoBeKoM ©0e3 0a30Boi
MaTeMaTUYeCKOM IMOATOTOBKU. YK€ B IIKOJIE€ MaTeMaTHKa CIIY>KHT OMOPHBIM
OPEIMETOM Ul HM3YYEHUS CMEKHBIX JHUCLHHIUIMH, a IIOCJE IUKOJIBl pealbHON
HEOOXOAMMOCTBIO ~ CTAaHOBUTCS HENpephlBHOE oOpa3oBaHHMe, 4dYTO Tpelyer
MOJTHOTICHHOW 0a30Boi  00mIe00pa30BaTeIbHONW TMOATOTOBKH, B TOM YHCJIE H
MaTeMaTu4eckoid. ITO OOyCJIOBJIEHO TEM, YTO B HAlIM JHU PACTET YHUCIO
npodeccuil, CBI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MAaTE€MaTUKHU: U B
chepe SKOHOMHKH, U B Ou3HECE, U B TEXHOJIOIMUYECKUX OONACTIX, U JaXe B
rymMaHutapHeix cdepax. Takum oOpa3om, Kpyr IIKOJIBHUKOB, HJisi KOTOPBIX
MaTeMaTHKa MOXKET CTaTh B OyIyllleM 3HAYMMBIM IPEIMETOM HE TOJBKO C TOUKH
3peHusi e€ NMPUMEHEHHUs B JKU3HH, HO M B MPO(ecCHOHATbHON AESITeIbHOCTH,
pacmmpsiercs.

[IpakTryeckast moje3HOCTh MaTEMATHKU 00YCIIOBJIEHA TEM, YTO €€ IPEIMETOM
ABIAIOTCS  (DyHIAMEHTAJIbHbIE CTPYKTYpbl HALIEro MUpa: MPOCTPAHCTBEHHbBIE
GbOpMbI ¥ KOJIMYECTBEHHbIE OTHOIIEHHS OT MPOCTEHIINX, YCBaWBAEMbIX B
HEMOCPEJICTBEHHOM OIIbITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOUMBIX ISl pa3BUTHUS
HAay4YHbIX W IPUKIAAHBIX HJCH. be3 KOHKPETHBIX MareMaru4eCKUX 3HAHUU
3aTPyAHEHO NOHMMAaHHWE MPUHLHUIIOB YCTPOWCTBA M MCHOJIb30BaHUS COBPEMEHHOMN
TEXHUKH, BOCHOPUATHE W  HUHTEpIpeTalus pa3sHOOOpa3HOM  COLMaIbHOH,
SKOHOMUYECKOM, MOJUTUYECKON HH(pOopmanuu, ManodPQeKThuBHA MOBCEIHEBHAsS
IpakTU4YecKas NeATeIbHOCTh. KaxaoMy 4YenoBeKy B CBOEH >KM3HU IMPUXOAUTCS
BBITIOJIHATH PACYETHI M COCTABIISATh AITOPUTMBI, HAXOAUTh U IPUMEHSTH (HOPMYJIbI,
BJI/IETh MPAKTUYECKUMHU MPUEMAMHU T€OMETPUUECKUX U3MEPEHUN U MOCTPOCHUI,
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yuTaTh UHQPOPMAIUIO, TIPEICTABICHHYIO B BUJE TAOIHI], [UarpaMMm U Tpadukos,
KUTh B YCJOBHUSX HEONPEACIEHHOCTH U TOHUMATh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHH.

OAHOBpEMEHHO C pacliupeHueM cdep MNpUMEHEHHs MaTeMaTHKd B
COBPEMEHHOM O00I1IeCTBE BCE 00Jiee BaKHBIM CTAaHOBUTCS MAaT€MaTHUYE€CKUM CTUIIb
MBIIIUICHUS, TIPOSIBISIOMIMNACS B ONpPEICICHHBIX YMCTBEHHBIX HaBbIKax. B
mpoliecce M3y4eHHs MaTeMaTUKH B apCceHall MPUEMOB M METOJIOB MBIIIICHUS
YeJloBEeKa ECTECTBEHHBIM OOpa3oM BKIIIOYAIOTCS MHAYKUUS U JEAYKLHA,
0000IIeHne W KOHKpPETH3allvs, aHadu3 M CHHTE3, Kilaccupukamms u
cuctemarusanusi, adcTparupoBaHue u aHamorus. OOBEKThI MaTeMaTHYECKUX
YMO3aKJIIOUEHU, TMpaBuWia HUX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUS (POpPMYIUPOBATH,
000CHOBBIBaTh M JOKa3bIBaTh CYXJCHHS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbllieHue. Benmymias poib NpUHAAJICKUT MaTreMaTUke U B (POPMUPOBAHHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHUN JEHCTBOBATH
M0 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH W3BECTHHIE M KOHCTPYHPOBATh
HOBBIC. B mporiecce pereHusi 3aad — OCHOBHOW y4eOHOUW NeATebHOCTH Ha
YpOKax MaT€MaTUKH — pPa3BUBAIOTCS TAaK)K€ TBOPYECKAs] M MPHUKIAJHASI CTOPOHBI
MBIIIJICHUS.

OOyyenne wmareMaTtuke JaET BO3MOXKHOCTb pPa3BUBATh Yy OOyYaroluxcs
TOYHYIO, PallMOHAJBLHYI0 W HMH(QOPMATHBHYIO peub, YMEHHE OTOMpaTh Hauboliee
MOJXONAIINE A3BIKOBBIE, CAMBOJIIMUECKHUE, TpaQUUECKUE CPECTBA JIJIsl BBIPAKCHUS
CYXKJICHUH ¥ HATJISTHOTO MX MPEACTABICHHUSI.

HeoOxonumbIM KOMIIOHEHTOM OOIIEH KyJIBTYphl B COBPEMEHHOM TOJIKOBAaHUH
ABNSIETCA O0OIee 3HAKOMCTBO C METOAAMH TMO3HAHUS JEHCTBUTEIBHOCTH,
IPEJICTaBICHUE O MPEAMETE M METOAAX MaTeMaThKH, UX OTIMYHMI OT METOJOB
JIPYyTUX E€CTECTBEHHBIX M TYMAHHTAPHBIX HAayK, 00 OCOOEHHOCTSIX MPUMEHEHUS
MaTeMaTUKU I PElIeHUsT HAay4yHbIX M MPUKIATHBIX 3adad. Takum o0pazom,
MaTeMaThuyeckoe oOpa3oBaHHME BHOCUT CBOM BKJIaa B (opmMupoBaHue OOIIeiH
KyJBTYPBI YEJIOBEKA.

W3ydeHne MareMaTWKH TakXe CIHOCOOCTBYET ICTETHUYECKOMY BOCIHUTAHHUIO
YeJI0BEKa, MOHUMAHUIO KPacoTbl M H3SIIECTBA MAaTeMaTHUYECKUX PacCyKICHUM,
BOCITPUSITUIO FEOMETPUUECKHUX (DOPM, YCBOEHUIO UJIEU CUMMETPHH.

B coorBerctBun ¢ Konuenuuein pa3BuTHs MaTeMaTuyeckoro oOpa3oBaHus B
Poccuiickoit ®epepanuu MareMaTH4eCcKoe OOpa30BaHHME JIOJDKHO pellaTh, B
YaCTHOCTH, 3aJauyd O0OeCrleueHuss CTpaHbl BBIMYCKHUKAMH, MaTeMaTh4yecKas
MOJITOTOBKA KOTOPBIX JOCTAaTOYHA I MPOAODKEHHsI 00pa30BaHUS B Pa3IMYHBIX
HamnpaBIeHMUSX, BKJIIOYAs MaTeMaTWYeCKue HccienoBaHus, pabotry B cdepe
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WH(OPMAIIMOHHBIX TEXHOJIOTHM, NpernojgaBaHUE MaTeMaTUKU W JAp., C OIHOM
CTOPOHBI, M  IPUMEHEHHME  MareMaTWKH B JIPyrMX  Haykax, B
WHKCHEPHO-TEXHOJIOTHYECKOW M COIUanbHON cdepe ¢ apyrodl cropoHsl. Jlms
obecrieueHusl JOCTUKEHUS COOTBETCTBYIOIICH ATUM 3ajauaM MaTeMaTH4yeCKOu
MOJITOTOBKU OOYYarOIIUXCs, NIl YAOBJIETBOPEHUS MX 3alPOCOB M BO3MOXKHOCTEH
npeaHa3HayeHa MporpamMma yriyOnEéHHOTo u3ydeHuss maremaruku. [Iporpamma
yDIyONEHHOTO YpOBHS J1aéT BO3MOXKHOCTb pPaCHIMPUTh U yDIYOUTh KpYT
U3y4aeMbIX BOIPOCOB, CO3/aTh Ooyiee I1EJIOCTHOE TMPEACTaBICHHE O CHCTEME
MaTeMaTUYeCKUX 3HaHUU, CcPOpMUpOBATH OO0JNEe YCTONYHMBBIE W OCO3HAHHBIC
YMEHMUSL.

ean u ocobeHHOCTH U3ydYeHUs1 Y4eOHOro npeaMmera «MaremaTuka
Ha YyIUIYOJIEHHOM ypOBHe. 7—9 Ki1acchl

[IpuopuTeTHBIMU 1EIIMHU 00yUYEHUSI MaTeMaTUKe B 7—9 Kitaccax sIBISIOTCA:

® (opMHUpPOBaHUE ILEHTPAIbHBIX MAaTeMaTHUYECKUX MOHATUH (YHMCII0, BEJIUYUHA,
reoOMeTpHYECKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHSN),
00eCreunBaroIUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTH4YeCKOro
o0Opa3oBaHus 00y4YarOIINXCS;

® [IO/IBEJICHUE YyYallUXCs Ha JOCTYIHOM JJsi HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMAaTUKU M OKPY’KAOIIEro MUpa, NOHUMAaHUE MaTEMaTUKN Kak
yacTu oOLIeH KyJIbTyphl YEJIOBEUECTBA,;

® DAa3BUTHE WHTEJUIEKTYaJbHbIX W TBOPYECKHUX CIIOCOOHOCTEH Yywaliuxcs,
MO3HABATEIBLHOM AKTMBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIILLIEHUS, UHTEPECca K U3YUEHHUIO MAaTEMaTHKH;

e (GopmupoBaHue (YHKIIMOHATIHLHOW MAaTEeMaTuyecKol TIpaMOTHOCTH: YMEHUs
pacno3HaBaTh  MPOSIBICHUS  MATEMaTHYECKUX  MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B peabHbIX )KM3HEHHBIX CUTYalUsAX U IPHU U3YUYEHUU APYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH,
dopMynMpoBaTh HMX Ha S3bIKE MATEMATUKU M CO3[aBaTb MaTeMaTHYECKHUE
MOJIETIM, NPHUMEHSTh OCBOCHHBIM MaTeMaTHMYECKUM ammapar il pelleHus
[IPaKTUKO-OPUEHTUPOBAHHBIX  33J1a4, MHTEPIPETUPOBATH M  OLEHUBATh
MOJTyYEHHBIE PE3YIbTATHI.

OCHOBHBIE TMHUY COAEPKaHUS Kypca MaTeMaTukH B 7—9 kiaccax: «Hucna n
BBIUMCIICHUD», «Anredpa» («AnreOpanveckue BBIPAKEHUS», «YpaBHEHUS H
HepaBeHCTBa»), «DyHkuuu», «leomerpus («l'eomerpuueckue QUIypsl U UX
cBOWcTBa», «VI3MepeHHe TreoMeTpUYECKUX BeIMuuH»), «BeposTHOCTh U
CTaTUCTUKa». J[aHHbIE TMHUU Pa3BUBAIOTCS MapaljIesIbHO, KaX/1asi B COOTBETCTBUU
C COOCTBEHHOW MPUPOAOH U TPAJAMIIUSAMU, OJHAKO HE HE3aBUCUMO OHA OT JAPYTOM,
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a B TECHOM KOHTaKkTe M B3aumozeiictBuu. Kpome »3Toro, ux oObeauHsET
JOrHuyYecKas  COCTaBisioUasi, TPAAMIMOHHO  TMpHUCyIIas  MareMaTuke U
NPOHU3BIBAIOIIASI BCE MAaTeMaTHMYecKue Kypchl M COAEp>KaTelbHbIC JIMHUU.
ChopmynupoBannoe B DegepaidbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHaapTe TpeOOBaHUE «yMETh CBOOOIHO ONMEPUPOBATH OHATUAMU: OTpEeIICHUE,
aKCHMoMa, TeOpeMa, J10Ka3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYITHPOBKU yTBEPKACHUH,
oOpaTHOE€ W TPOTUBOMOJOKHOE YTBEPXKICHUS; YMEHUE MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI; YMEHUE BHIBOIUTH (DOPMYJIBI M IPOBOJIUTH JI0KA3aTeNIbCTBA, B TOM
qyclie METOAOM OT MPOTHUBHOTO U METOJOM MaTreMaTHYeCKOM WHAYKLIHUN
OTHOCUTCSI KO BCeM KypcaMmM, a (QOpMHpPOBaHHE JIOTUYECKUX YMEHHI
pacmpezensercs Mo BCeM rogaM 00ydeHusl.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibraTaM
ocoeHusi IlpumepHoii paboueld mnporpaMMmsbl, pacnpeAeN€HHbIM [0 TOAaM
o0yueHHUs, CTPYKTypUpPOBAaHO TaKUM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIIMIHATBHBIM BOMPOCaM OOydYaroluecss o0paiaiuch HEOAHOKPATHO, YTOOBI
OBJIQZICHUE MAaTEMAaTUYECKUMHU TOHATUSMU M HaBBIKAMU OCYIIECTBISUIOCH
NOCNIEAOBAaTeIbHO M TOCTyHareiabHO, C  COONIOACHMEM  IPUHLHUIA
IPEeMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYAINCh B OOIIyI0 CHUCTEMY
MaTeMaTHYeCKNX MPEACTaBICHUN OOyJaromMXcs, paciupss u yrryOomss e€,
o0pa3yst IPOYHbIE MHOJKECTBEHHBIEC CBSI3H.

MecTto yyeOHOro npeamera «MareMaTuka» Ha yIiiy0JéHHOM yPOBHeE
B Y4eOHOM Iu1aHe. 7—9 Kiacchbl

B cootBerctBun ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTAaHJApPTOM  OCHOBHOTO  oO0miero oOpa3oBaHWsS  MaTeMaTuKa  SIBISICTCS
00s13aTeTbHBIM TIPEIMETOM Ha JaHHOM YPOBHE OOpa3oBaHUS W HM3ydaeTcs Ha
yrIyOln€HHOM ypOBHE B paMKax CIHEAYIONIMX Y4eOHBIX KypcoB: «Aunredpay,
«I'eomeTpus», «BepoATHOCTb U CTaTUCTUKA.

Hacrosiiield mporpamMmoii npeycMarpuBaeTcs BblJIEICHUE B YUeOHOM IUTaHe
Ha M3y4YEeHHE MaTeMaTuku B 7—9 kiaccax 8 y4eOHBIX 4acOB B HENEIIO B TEUCHUE
KaXXJI0TO Toj1a o0yueHusi, Bcero 816 y4eOHbIX 4acoB.

Temarndyeckoe TIUIaHUPOBAaHHE YYEOHBIX KYypCOB U PEKOMEHIIyeMOe
pacrpeeneHue yueOHOro BpEMEHHU /Ui U3yUEHHUS OTJEIbHBIX TEM, IPEIJI0KEHHbIE
B HACTOSIIEH MpOrpaMme, HAJ0 paccMarpuBarh Kak MPUMEPHBIE OPUEHTHUPHI B
MOMOIIlb COCTABUTENIO0 aBTOPCKOW paboyeil mporpaMMbl U TIPEXKAEC BCETO YUUTENIO.
ABTOp paboueill mporpaMMbl BIPABE YBEJIMYUTh WM YMEHBIIUTh MPEII0KEHHOE
YUCJIO Y4YeOHBIX YacoB Ha TeMy, YTOOBl YyIIyOHUThCS B TEMaTHWKy, Oolee
3aMHTEPECOBABIIYI0 YYEHUKOB, WJIM HANpaBUTh YCUIUS Ha TPEOIOJICHHE
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3arpynHeHuii. KoaudecTBO MPOBEPOYHBIX pabOT (TeMAaTUYECKUH M WTOTOBBIM
KOHTPOJIb KauecTBa YCBOEHHUS y4eOHOro MaTepuaia) U UX THUIl (CaMOCTOSATEIbHbIE
U KOHTpOJIbHBIE pPabOTHI, TECTHI) OCTAIOTCSI HAa YCMOTpeHHE yuuTens. Takxke
YUHTEIb BIIPABE YBEIUYUTH UM YMEHBIIUTh YUCIO YYEOHBIX YACOB, OTBEEHHBIX B
nporpamMme Ha o0oOIIeHre, TOBTOPEHHE, CUCTEMATU3alIUI0 3HAHUN 00yYarOIINXCS.
EAMHCTBEHHBIM, HO MPUHUMUIIAAIBHO BAXKHBIM KPUTEPHEM SIBISIETCS JOCTHIKECHHE
pe3yabTaToB 00y4EHHMsI, YKa3aHHBIX B HACTOSILIEH ITporpamMmme.

Ilnanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOro npeamera «MaremaTuka»
HA YyIUIyOJIEHHOM ypOBHe. 7—9 KJ1acchl

OcBoenne yueOHOro mpenmera «MaremaTuka» JODKHO OOECIeYnBaTh
JOCTI)KCHHE Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUSA —CIEIYIONTUX
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbI
JIMYHOCTHBIC pPe3yiIbTaTbl OCBOCHHUA IIPOTPAMMBI yqe6H0ro npecamMeTa

«MaremMarnka» XapakTepu3yrTCs:
IlarpuoTnueckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HHTEpeca K NPOLIIOMY W  HACTOAIIEMY POCCHMCKOU
MaTe€MaTUKH, I1[EHHOCTHbIM  OTHOIIEHHUEM K  JOCTHXKEHUSM  POCCHUUCKUX
MAaTEMAaTUKOB U POCCUUWCKOM MaTE€MaTUYE€CKOW IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTHIKEHUM B IPYTHX HAyKax M MPUKIATHBIX cdepax.

['paxk1aHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHMUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0SI3aHHOCTEH T'paKJaHWHA W PEaU3allid €To
npaB, TMPEACTABICHHEM O MaTeMaTMuYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBICHUH, MPOUEAYpP TPakJIaHCKOro oOIIecTBa (BBIOOPHI,
ONPOCHI U TP.); TOTOBHOCTHIO K OOCYKJACHHUIO 3THUYECKUX MPOOJIEM, CBA3AHHBIX C
NPaKTUUYECKUM TMPUMEHEHUEM JIOCTIXKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX MPUHIIMIIOB B JEATEIBHOCTH YUEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTUE B pELUICHUU [PAKTUYECKUX 3a7ad
MareMaTu4eCKOW HalpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTHYECKOIO
oOpa3oBaHus Ha TPOTSHKEHUW BCEHW KWU3HM IJIsl YCTHEIIHOW TpodecCHoHaIbHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUMN; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WMHJUBUAYAIbHOU TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U 0OIIIECTBEHHBIX OTPEOHOCTEIA.

DCTETUYECKOE BOCIIUTAHUE:



CHOCOOHOCTBIO K OMOLMOHAIBHOMY H©  3CTETHYECKOMY BOCIPUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajad, PEIICHWM, PACCYKICHUN; YMEHUIO BHUJCThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[[eHHOCTH HAYYHOIO ITO3HAHUA:

OpHEHTAlMed B JACATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
pe/cTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOBI U
oOmiecTBa, MOHUMAaHUEM MaTEeMaTMYEeCKOM HayKH Kak cQepbl dYeroBeYeCcKou
JEATENbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYMMOCTH JUISl Pa3BUTHS LMBUIM3ALMUU;
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKW M MAT€MAaTUYECKOW KYJbTYpOW KaK CPEICTBOM
IIO3HAHUSA MUPA; OBJIAJECHUEM HABBIKAMM MCCIIEI0BATEIBCKON AEATEIBHOCTH.

duznyeckoe  BOCOUTaHUE, (OPMHUPOBAHUE  KYIABTYPbl _ 3/I0POBbS W

OMOITMOHAJIBHOI'O 6J1arononyq1/151:
TFOTOBHOCTBIO IMPUMCHATL MATCMATHUUYCCKHUE 3HAHMA B MHMHTCpECax CBOCIO

3I0POBBs,  BEACHUA  370poBOro oOpaza JKM3HU  (3I0POBOE  MHUTAHUE,
cOanaHCUPOBAHHBIM PEXHM 3aHATHM M OTAbIXa, pEryisipHas ¢Gu3ndeckas
AKTHUBHOCTB); C(OPMHUPOBAHHOCTHIO HaBBIKA pedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY W TaKOTO K€ MpaBa JAPYroro 4eIoBeKa.

DKOJIOTHYE€CKOE€ BOCIIMTAHHUE:

OpUEHTaIlMel Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JI pelleHus 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPY’KAroIIeH Cpejibl, MIIAHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MOCJEICTBUM JUIsl OKPYXKAIOIIEH Cpefbl; 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa HKOJIOTUYECKHUX MPOOJIeM U IMyTeH UX perieHus.

JIMIHOCTHBIC PE3YILTAThl, O0OCSCIICUYHBAIOIINE AANTAIMI0 00YYAIOMIerocs K
NU3MEHSIONIMMCS VCIOBUIM COIMMAIILHOW U MIPUPOJTHOUN CPEIIBI:

TOTOBHOCTBIO K JEWCTBHUSIM B YCJIOBHUSIX HEOIMPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHUE YYHUThCS y APYrUX JIIOAeH, MpuoOpeTarh B COBMECTHOM AESITEIBLHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONBITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUM, (HOPMYIHPOBATH UJIEH,
MOHSTHS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHHUSIX, B TOM YHCJIE PaHEee HE U3BECTHHIX,
0CO3HaBaTh Je(MUIMTHI COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEH, TIAHUPOBATH
CBOE pPa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTb  CTPECCOBYIO  CUTYyallMlO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAaEMble pELICHUsT U JEUCTBUS, (OPMYIUPOBATH M OIEHUBATh PUCKH U
MOCJENICTBUS, POPMUPOBATH OTIBIT.



METAIIPE/IMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIE pe3yJabTaThl OCBOCHHS IMPOTPaMMbI y4eOHOTO IpeaMeTra
«MareMaTuka» XapakTepU3yIOTCs OBJIaICHUCM:

1) Vuusepcanvnvimu nosnasamenvHvimu Oeticmeusimu, 00Oecneyu8anuumu
Gopmuposanue 0a308bIX KOSHUMUBHLIX npoyeccos oobyuarouuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYMCarnuje20  Mupa,  nNpuMeHeHue  J10SUYECKUX,
uccne0o8amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuei).
ba3oBhI€ JIOrHYECKUE ACHCTBUS:

® BLIABJISATh M XApAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTU4eCKUX
OOBEKTOB, MOHATHH, OTHOLICHUM MEXIy MNOHATUAMM; (OPMYIHPOBAThH
OIIpEEIICHUS HOHSTHUH; yCTaHaBJIUBAaTh CYILECTBEHHBIN IIPU3HAK
Kiaccu(ukanuu, OCHOBaHUS Il OOOOIIEHHWS W CpPaBHEHUS, KPUTEPUH
IIPOBOAMMOIO aHAJIN34;

® BOCIIPUHUMATb, dbopMynupoBarh u npeoOpa3oBbIBATH CYXICHUS:
YTBEpAUTENbHBIE U OTPULIATEIbHBIC, €IMHUYHbIE, YACTHBIE U O0IIKE; YCIOBHBIE;

® BBHISBJIATh Mar€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOPEYHS B
(dakrax, JaHHBIX, HAOMIONEHUAX U YTBEPKACHUIX; Ipejaratb KpUTEpUU I
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

®—JIcJIaTh  BBIBOJABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

€—pa30upaTh J10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (MpsSMble U OT
IPOTUBHOTO), IPOBOAUTH CaMOCTOSTENBHO J0Ka3aTelIbCTBA MAaTEMAaTUYECKHUX
(akToB, BBICTpauBaTh apryMEHTALMIO, IPUBOAUTH MIPUMEPBI U KOHTPIIPUMEDHI,
OPUMEHATh METOJl MaTeMaTHuYecKoW HHIYKUUH; OOOCHOBBIBATb COOCTBEHHBIE
paccyXAcHHUS;

® BbEIOMpaTh croco0 penieHust yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaumbOoiee NOAXOAAIUNA € YYETOM CaMOCTOSTENBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble MCCaen0BaTENIbCKUE ICUCTBUSA:

® JCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUA HMHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTb  BONPOCH,,  (PUKCUpPYIOIIME  NPOTUBOpEUYUE, MpoliIemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh MCKOMOE M JAHHOE, (POpPMUPOBATH TMIIOTE3Y,
apryMEHTUPOBAaTh CBOIO [TO3ULUIO, MHEHHUE;

® POBOJHUTH IO CAMOCTOSITENBHO COCTABICHHOMY IIIAHY OKCIIEPUMEHT,
UCCJIEIOBAaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH MareMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKAY COOOIi;
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® CaMOCTOSTEIbHO (OpMyTUpOBaTh OOOOIICHWS W BBIBOABI IO pE3yJIbTaram
NPOBEACHHOTO  HAONIONCHUS, HCCIICOBAHUS, OKCICPUMEHTAa, OICHUBAThH
JOCTOBEPHOCTD MOJIYUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB H 0000ICHHUH;

® IIPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpoliecca, a TakKe BBIJIBUIATh
IIPEIOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nudopMalmen:

® BLISBJISATH HENOCTATOYHOCTh W KM3OBITOYHOCTh MH(MOpPMAIMM, JIaHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4H;

® BpIOMpaTh, AaHAIM3HPOBaTh, CHUCTEMAaTU3UpPOBaTb W  MHTEPIPETUPOBATH
MH(OPMALIMIO Pa3IMYHbIX BUAOB U (POPM MpEACTABICHUS;

® BrIOMpaTh (GopMy MpeacTaBieHuss HHGOPMALUU U WITIOCTPUPOBATH PEIIaeMbie
3aJlaud CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi U UX KOMOMHAIUSIMU;

® OILICHMBAaTh HAJIEKHOCTh HH(POPMALMU IO KPUTEPHUSAM, MPENJIOKEHHBIM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Yuusepcanvuvimu KOMMyHUKAmMuBHbIMU OeliCMBUAMU, 0DeCneyU8aruuMu
chopmMuposaHHoOCmMb COYUANLHBIX HABLIKOG 00VUAIOUWUXCHL.
Obuienue:
® BOCHIpUHUMATL U (HOPMYIUPOBATH CYXKJIEHHS B COOTBETCTBHM C YCJIOBUSMH U
HEeasIMH OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 0 XOIy PEIICHUS 3aJ1auH,
KOMMEHTHUPOBATh MOIYYEHHBIN PE3YJIbTAT;
® B X0/c OOCYXJEHHUsI 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOMl TEMBI,
npoOJeMbl, perraeMoi 3ajayd, BBICKa3bIBaTh HJEH, HAIlCJICHHBIE HAa TIOMCK
pEIIEHNUS; COMOCTABISATh CBOU CYXKACHUS C CYXJICHHSIMHU JPYTHMX YYaCTHHKOB
nuasnora, oOHapy»KMBaTh pa3jiMdKve M CXOACTBO MO3UIMI; B KOPPEKTHOU dopme
dbopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
® IIPE/ACTABISATh PE3YJbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTA, HCCIIEIOBAHUS,
MPOEKTA; CAMOCTOSITEILbHO BBIOMpATh (PopMaT BHICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAUU U OCOOEHHOCTEH ayTUTOPUH.
CoTpy/IHUYECTBO:

® TIOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYyaTbHOU
paboOThl TIPU PEIICHHH YYEOHBIX MaTeMAaTWYECKUX 3ajad; MPUHUMATh IIeNb
COBMECTHOM ACATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOH paboThI,
pacnpenesaTh BUABI PaboT, TOTOBAapPHBATHCS, 0OCYXIaTh MPOILECC U PE3yJbTar
paboThI; 000011aTh MHEHUST HECKOJIBKHUX JIFOJICH;

® y4YacTBOBaTh B TPYIIOBBIX (opMax paldoTel (0OCYXACHHUS, OOMEH MHEHHIA,
«MO3TOBBIC INITYPMBD» W HWHBIC); BBIIOJHATh CBOIO YacTh pabOTBHl U
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KOOPAMHUPOBATb CBOM JEUCTBUA C JAPYIMMHU WICHAMU KOMAaH/bI; OLICHUBATH
KaueCTBO pe3yJbTaTa M KauecTBO CBOErO BKJIaJa B OOIMIMHA pe3ylbTar IIo
KpUTEepUsM, CHOpMYTUPOBAHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvimu pezynamuenvimu Oeticmeusmu, 00eCnevyUsarOWUMU
Gdopmuposarue cmMviCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOS TUYHOCTIU.
CamMmoopraHu3aiusi:

® BLISBJIATH MPOONEMBI ISl PEIICHHUS B KU3HCHHBIX M YYEOHBIX CHUTYaIHsIX;
OPHUEHTHUPOBATBCS B PA3IWYHBIX  MOAXOAAaX  TMPUHATHS  pEHICHUH
(MHAMBUIyaIbHOE, TPYTITIOBOE);

® CaMOCTOATENbHO COCTAaBIIAThH IUIAH, AJITOPUTM PEIIEHUs 3a]auu (WM €TO YacTh),
BBIOMPATh CIOCOO PEIICHUS C YYETOM HMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BApPUAHTHI PEIICHUU C
y4ETOM HOBOW UH(POPMALIIH.

CaMOKOHTPOJIb:

® BJAJIETh CMOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pelylibrara
peIIeHNs MaTeMaTHIeCKOM 3a1aur, CAaMOMOTHBAITUN U PEDICKCHH;

® TIpEeABUECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MPHU PEIICHUM 3aJauH,
BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH MOCTABICHHOW WEIu U
YCIOBUSIM, OOBSCHATH NPUYMHBI JOCTWXKEHHUSI WM HEJOCTUXKEHUS IIEJH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

OMOIMOHAJILHBIA MHTSIUICKT:

® BBLIpAXKATh SMOIMU NMPU U3YUYCHUU MATeMaTUYECKUX OOBEKTOB U (PaKTOB, 1aBaTh
SMOLHMOHAIBHYIO OLIEHKY PELICHUS 3a1a4HU.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbraTel ocBoeHus: [IpumepHoil paboueil mporpammsl 1o
MaTeMaTHKe YIIyOJNE€HHOTO YypOBHS MPEACTaBICHbl IO TojaM oOydeHus B
CIEIyIOIMX pa3lesax IporpaMmbl B paMKax OTIEIbHBIX KypcoB it 7—9
KJaccoB: «Anredpay, «I'eomeTpusi», «BeposSTHOCTb U CTAaTUCTUKAY.

Pa3BuTHne nornyeckux MpeACTaBICHUA M HABBIKOB JIOTMYECKOTO MBIIIJIEHUS
oOyyaroluxcsi OCYLIECTBISIETCA B paMKax BCEX HAa3BaHHBIX KypCcOB Ha
NPOTSKEHUU Bcex JeT oOydyeHus. llpenmonaraercsi, 4To BBIMYCKHUK OCHOBHOM
IIKOJBI CMOXET CTPOMTh BBICKa3blBaHUS M  OTPUIIAHMS  BBICKA3bIBAHUM,
pacrio3HaBaTb WMCTHUHHBIE M JIOXKHBIC BBICKA3bIBaHUSA, IIPUBOAUTL IIPUMEPBHI U
KOHTPIPUMEDPBL,  BBIIIOJIHATH  ONEpPalMyd HAJX  BBICKa3bIBAHUSAMH, CTPOUTH
BBICKA3bIBAHUSI M PACCYXKIEHUS HA OCHOBE JIOTMYECKMX IMPAaBWI, pelarb
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JIOTUYECKUE 3a7aul, HAYYUTCS IMPHUMEHITh METOJ MaTeMaTUYe€CKOM HWHIYKLUU,
OBJIAJICET TOHATUAMU: OIPEAECICHHUE, AKCMOMa, TEOPEMA, J10Ka3aTrelIbCTBO — U
HAYYUTCS MCTIOIH30BaTh WX MPHU BBHIMOJTHCHUH YY€OHBIX U BHEYUEOHBIX 3amad. [Ipu
3TOM BBEJACHHE OCHOBHBIX JIOTHYECKHUX TMOHSATHUM W OCBOCHUE OCHOBHBIX
CBSI3aHHBIX C HUMHU BHJOB JESATEIBHOCTA OTHECEHO K Kypcy «BepositHocTh
CTaTUCTHKA» U TaK K€ pacnpeieeHo Mo rojilaM 00y4eHHUs.

B pamkax Bcex Tp€Xx KypcOB OCYHIECTBISICTCS (POPMUPOBAHHE YMEHHUS
BBIOWpATh MOAXOMSAIIMN METON I PEIICHUS 3a/Ja4H, BBISBISTH MPUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOIE U OOMIECTBEHHOM KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, NIPUMEHSTH
MAaTeMaTU4eCKUE 3HAHUS U OMNBIT MAaTEMATHYECKOM MESITEIbHOCTH B CUTyalUsX
peanbHOU >ku3HU. OOydaroniuecs 3HAKOMATCS W y4aTcsl ONUCHIBATh OTJIENbHbBIC
BBIJIAIONINECS] HAYYHBIE PE3yJbTaThl, MOJTYUYCHHBIC B XOJ€ Pa3BUTHS apu(PMETHKH,
anredpbl, TEOMETPHUH, TEOPUH BEPOATHOCTEW, CTATUCTUKH, MPUBOAUTH MPUMEPHI
MareMaTU4eCKNUX OTKPBITUN U UX ABTOPOB B OTEYECTBEHHOW U BCEMUPHON UCTOPUH
HayKH.

IIpumepHas paGouass nporpamMma yueOHOro Kypca «Ajuredpa» Ha
yIi1y0J1éHHOM ypOBHe. 7—9 Ki1acchl

Henau n3yueHus: yuedOHOro Kypca

AnreOpa sBIsI€TCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0OecrneynBaeT U3y4eHue APYrux AUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U
IYMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOAUMO [UJIsi MPOAOJIKEHUS
oOpa30oBaHUs U TOJIE3HO JJIA MOBCEIHEBHON XU3HU. Pa3BuTtue y oOydaronmxcs
HAy4HbIX NPEJCTABICHUNH O TMPOUCXOKIECHUH M CYIIHOCTH anredpandyeckux
abcTpakiuii, crmocobOe OTpPaKEHUS MaTEeMaTHYeCKOW HAyKOW SBICHUM W
IIPOLIECCOB B MPUPOAE U OOIIECTBE, POJIM MAaTeMATUYECKOTO MOJEIMPOBAHUS B
HAyYHOM TIO3HAHWU M B NPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pPEHUSI W KAYeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTalud B
COBpeMEeHHOM IuppoBoM oOmecTBe. W3yueHue anredOpbl €CTECTBEHHBIM
o0pa3oMm oOecreurBacT pa3BUTHE YMEHHsI HAOM0AaTh, CPAaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHUUYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS, BBIBOABI, (OPMYIHPOBATH
yTBepkieHna. OCBOEGHHE Kypca ajreOpbl 00eCeYrBaeT pa3BUTHE JOTUYECKOTO
MBIIIJIEHUsT OOYYalOIUXCS: OHU MCHOJIBb3YIOT NEAYKTUBHBIE W HHAYKTHBHBIC
paccyxJeHusi, 0000IleHre U KOHKPETH3allui0, abCTparupoBaHUe U aHAJIOTHIO.
OOyuenue anredpe mpearnoyiiaraeT 3HAUYUTEIbHBI O0BEM CaMOCTOSTEIbHOU
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JESATEIBHOCTH OOYYalolUXCsl, IMOATOMY CaMOCTOATENbHOE pEeIIeHue 3aaad
YYAIIUMHUCS €CTECTBEHHBIM 00pa30M SIBIISETCS pealu3alueid NesaTeIbHOCTHOTO
npUHIUIA O0yUYEHUS.

B crpyktype mnporpammbl yuyeOHOro kKypca «Anredpa» yriayOIE€HHOIro
M3YUYCHUS B 7—9 KJIaccax OCHOBHO€ MECTO 3aHUMAIOT
COZIEPKATEIIbHO-METOANYECKHUE JIMHUM: «Hucna u BBIUUCIICHUSAY;
«AnreOpanyeckue BBIPAKEHUS»; «YPABHEHHsS U HEpaBEHCTBa»; «DyHKIMN».
Kaxnas u3 53THUX cOmepKaTeIbHO-METOUYECKUX JIMHUM pa3BUBAETCAd Ha
MPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca, €CTECTBEHHBIM 00pa3oM MEPETieTasICh
M B3aUMOJECHCTBYSl C JPYrMMHU €ro JHHUSIMH. B Xxoje wu3yudeHus Kypca
oOydJarouuMcsl ~ OPUXOJAUTCS  JIOTUYECKH  pacCcykaarb,  HUCIOJb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 11€J1eCO00pa3HO BKIIIOUHTH B
MpOrpaMMy HEKOTOPbIE€ OCHOBBI JIOTMKH, TNPOHU3BIBAIOIINE BCE OCHOBHBIC
paszeNibl  MaTeMaTU4ecKoro oO0pa3oBaHUS W CHOCOOCTBYIOIIME OBJIAJICHUIO
oOy4arolmyMHCsT OCHOB YHHBEpPCAJIBHOTO MAaTeMaTU4YeCKOTO s3bIka. Takum
o0pa3oM, MOXHO YTBEpXAaTh, 4YTO COAEPNKATCIbHOW U CTPYKTYpPHOU
0COOEHHOCTHIO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHHUM «Yucna W BBIYUCICHHS» CIYKAT OCHOBOM JIIA
JaTbHEUIIEeT0 N3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUYArOIITUXCS
JIOTUYECKOTO MBINIUICHUS, (POPMHUPOBAHUIO YMEHUS TOJIb30BATHCS aJITOPUTMAMH,
a TakkKe TMPUOOPETEHHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX s
MOBCEIHEBHOM XKM3HH. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
pallMOHAIIBHBIMA W HUPPAIlMOHAIBHBIMU  YHCIaMH,  (opMUpOBaHHEM
MPEACTABICHUN O JEHCTBUTEIBHOM YMCIIE. 3aBEpIICHHE OCBOEHHUS YHUCIOBOM
JIMHUU OTHECEHO K CTaplIeMy 3BEHY OOIIEro 00pa3oBaHuUs.

Conepxanve JByX aireOpamdeckux JIMHUHA — «AJreOpandeckue
BBIpAXKEHUS» U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMUPOBAHUIO Y
0OyyYarolrXxcsi MaTeMaTUYECKOTo anmnapara, HeoOXOIUMOTro JIJIsl pelIeHus 3a1a4y
MaTE€MaTUKH, CMEXHBIX MPEAMETOB U OKPYXAIOIIEH peaJbHOCTU. B OCHOBHOM
IIKOJIE YYeOHBIH Marepuai TpyIIUpyeTcsl BOKPYT PAIIMOHATBHBIX BBIPAKCHHI.
AnreOpa NeMOHCTPUPYET 3HAYCHHE MAaTEMaTHUKHU KaK S3bIKa TSI TTOCTPOCHUS
MAaTeMaTUYECKUX MOJEIEH, ONUCAHUS TPOLIECCOB U ABJIEHUN pealbHOro mupa. B
3amayn  oOydeHust aiareOpe  BXOASAT  TakkKe  JlalibHEWIlee  pa3BUTHE
aJITOPUTMHUYECKOTO MBIIUICHHUS,, HEOOXOIUMOTO, B YAaCTHOCTH, JIJii OCBOCHUS
Kypca UH(GOPMATUKH, U OBJIAJICHUE HAaBbIKAMU JETYyKTUBHBIX PACCYXKICHHM.
[IpeoOpa3zoBanue CUMBOJIBHBIX ()OPM BHOCHUT CBOW crienuduueckuil BKIaa B
pa3BUTHE BOOOPaKEHUsI, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTRBY.
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Conmepxanue  GyHKIMOHAIBHO-TpaUuecKod JIMHUM  HAIEJICHO  Ha
MOJlyYeHHE  IIKOJbHUKAMH  3HAHUM O  (QYHKIMSX  KaKk  BaKHEHIIeH
MaTeMaTH4eCcKOll MOJeNnu [Uisl ONUCAaHWs M HCCIETOBAaHMUS Pa3HOOOpPA3HBIX
IIPOLIECCOB M SABJIICHWA B mpupoje M obuiectBe. M3ydeHuwe 3TOro marepuana
CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIONIUXCS YMEHHSI HCIOIb30BaTh Pa3IMYHbIC
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHOT0, CUMBOJIUYECKOTO,
rpaduyeckoro, BHOCUT BKJIaJ B (OpMUpOBaHME TMPEACTABICHUN O poJn
MaTE€MaTUKHU B Pa3BUTUU LIUBUIN3ALNU U KYJIBTYPHI.

YrnyOn€éHuplii Kypc anreOpbl XapaKTepu3yeTcsi HE TOJIBKO H3yYEeHHEM
HEKOTOPOI'O JIOMOJHUTEIBHOIO TEOPETUYECKOrO amnmnapara U CBS3aHHBIX C HUM
METOJI0B pelnieHus 3aaad. Anredpa sBiIseTCs S3bIKOM JUIsl OTUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIy?)KUT OCHOBOM MaTeMaTH4eCKoro Mozaenuposanus. [Ipum
TOM CaMH OOBEKThl MATEMAaTUYECKUX YMO3AKIIOUEHUI U MPUHSATHIE B anredpe
npaBuia UX KOHCTPYHUPOBAaHUS CHOCOOCTBYIOT (POPMUPOBAHHMIO YMEHHUM
00OCHOBBIBaTh W JOKa3bIBaTh CYXICHHUS, pPa3BUBAIOT MAaTEMaTHYECKYIO
UHTYULMIO, Kparko W HaISIJHO pAacKphIBAIOT MEXaHU3M JIOTMUECKUX
MOCTPOCHHUM M ydaT WX MPUMEHEHHI0. TeM caMmpiM anreOpa 3aHMMAaeT OJHO U3
BEAYIIUX MECT B (OPMHUPOBAHWM HAYYHO-TEOPETUYECKOTO  MBIIUICHHUS
oOy4Jarouuxcsi.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo 0Oa3ucHOMy IIaHy B 7—9 Kiaccax u3ydaeTcs y4eOHBIH Kypce
«Anrebpay», KOTOPBIA BKIIIOYAET CIIEAYIOIINE OCHOBHBIC PA3/Eeiibl CONEPIKAHUS:
«Uncna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKECHUS», «YPaBHEHUS W
HEPaBEHCTBa», « DyHKIIUNY.

B basucHom y4yeOHOM miiaHe Ha W3ydeHue anreOpbl B 7-9 kimaccax Ha
YIIyOJIEHHOM YpOBHE OTBOAMTCS HE MeHee 4 y4yeOHBIX 4YacoB B HENEIIO B
TEUEHUE KaXXJO0TO rojia o0yueHusl, BCETo 3a TpH rojaa o0yueHus — He MeHee 408
y4eOHBIX YacCOB.

Conep:xanne yue0HOro Kypca (mo rogam o0y4eHus )
7 KJACC
Yucjia u BEIYUCTICHUSA
PanuonaanHbie ynucaa

PanmonaneHbie yncia. CpaBHCHI/IC, YHopsaJO4YnMBaHHUC U apI/I(i)MeTI/ILIeCKI/IC
,Z[GI;'ICTBPIH C palMOHAJIbHBIMHA YHUCJIaMH. Yucnosas ImpsAMasa, MOAyJib YUClia.
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CreneHb C HaTypaJbHBIM MOKa3aTeleM M €€ CBOMCTBA. 3amucCh 4uKCla B
JICCATUYHOM ITO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemenne TekcTOBBIX 3amau apudMeTHUYECKHM criocoboM. Permenue 3amau
W3 peaJbHOM MpPaKTUKHM Ha 4YacTU, Ha JpoOH, Ha TMPOIECHTHI, NMPUMEHEHHE
OTHOILIEHUM ¥ MPOMOPLUNA NPH PEIICHUM 3a/1a4; PElIeHUE 3a7ad Ha JIBUKCHUE,
paboTy, MOKYIKH, HAJIOTH.

JleaumMocTh

JlenumocTh 1enpix unucena. CBoicTBa ASTUMOCTH.

[IpocTeie u cocTtaBHble uucia. UETHble W HEu€THbIE uucna. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku ACIMMOCTH CYMMBI U
MPOU3BEICHUS MENbIX YHMCE TNpPU PEIICHUH 3a7Ja4 C IPAKTUYECKUM
coliep>KaHUEM.

Haunbonpmmit oOmmii genuTens W HaUMEHbIIEE OOINee KpaTHOE JBYX
yucen. BzauMHo nipoctele uncia. AnroputM EBkinna.

Jlenenue ¢ octatkoM. ApuMETHICCKHUE ONepaIi HaJl OCTaTKaMH.

AJireOpanyeckue BbIPpaKeHHs
BoipaskeHnusi ¢ nepeMeHHBIMHU
BrelpakeHre ¢ MepeMeHHBIMH. 3HAYCHHE BBIPAXKCHHUS C TICPEMECHHBIMH.
[IpencraBieHne 3aBUCUMOCTH MEXTYy BETUIMHAMH B BUJIE (OPMYIIBI.
ToxnecTso. Toxx1ecTBEHHBIE npeoOpa3oBaHus anreOpandecKux
BBIpaKCeHUHU. Jl0Ka3aTeIbCTBO TOK/IECTB.

MHoOro4jeHbl

Opnnowiensl. OgHOUJICH cTaHAapTHOTO BUa. CTENeHb OJIHOYJICHA.

MHorousieHsl. MHoOrousieH crangapTHoro Bujaa. CTerneHb MHOTOWICHA.
CrnoxxeHue, BRIYMTaHUE, YMHOXKCHHE U JIeJieHne MHOrouwiIeHoB. [Ipeobpa3oBanue
11€JI0TO BhIpaXKeHUs B MHOroujieH. KopHu MHOTOWIeHA.

@opMyIbl COKpAIIEHHOTO YMHOXEHHUS: KBaJpaT CYMMbI M KBajapar
Pa3HOCTH ABYX BBIpAXEHUU, KyO CyMMbI U KyO pa3HOCTH ABYX BBIPAKECHH,
Pa3HOCTh KBAJIPATOB JIBYX BBIPAXKEHUU, TPOU3BEICHUE PA3HOCTH U CYMMBI JIBYyX
BBIPAKEHU, CyMMa U Pa3HOCTh KyOOB JIByX BBIPaKEHHUIA.

Paznoxkenne MHOrowieHa Ha MHOXUTEIW. BbeIHeceHue  oOImero
MHOXKHUTENS 32 CKOOKH. MeTo TpynImupOBKH.

YpaBHeHUS U CUCTEMbI YPABHEHHM I
YpaBHeHus
VYpaBHeHue c¢ onHoil mnepemeHHol. Kopenb ypaBHeHus. CBolcTBa
YPAaBHEHUM C OTHOW MEPEMEHHON. PABHOCUIIBHOCTh ypaBHEHUN. YPABHEHHUE KaK
MaTeMaTuyecKasi MOJIeNIb PEaJIbHOM CUTYalluH.
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JIuHenHOe ypaBHEHHE C OAHOM IEpEeMEHHOU. UMCI0 KOpHEN JMHENHOIO
ypaBHEHHUs. PenieHne TEKCTOBBIX 3a/1ad € IOMOIIBIO JIMHEWHBIX YPaBHEHUM.
JInHenHoe ypaBHEHHE, COEPIKAILIECE 3HAK MOYJIA.

CucreMbl ypaBHeHHUil

VYpaBHeHHEe c ABYMs NEpeMEHHbIMU. [paduk JIMHEMHOrO ypaBHEHHS C
JABYyMS IIEpeMEHHBIMUA. CHCTEMBI JIMHEUHBIX YPABHEHUM C ABYMS IEPEMEHHBIMH.
['paduueckuid MeTon pelIeHHs] CHCTEMbl JIMHEWHBIX YPAaBHEHHH C JBYMS
IepeEMEHHBIMU. PellleHre cucTeM JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
METOIOM TMOACTAHOBKM M METONOM clokeHus. Cucrema JBYX JIMHEHMHBIX
YPaBHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU CUTYaLlUH.

DOyHKIUHA
Koopaunarsel u rpagpuxku
Koopannara touku Ha npsMmon. YUucnoBble IpomexyTku. PaccrosHue
MEXY JIByMsI TOUKAMU KOOPAUHATHOU MPSIMOM.
[TpsimoyronbHast cuctemMa KoopAMHAT. AbOcuucca W OpJuHaTa TOYKH Ha
KOOpAuWHATHON mockocTu. Ilpumepsl rpadukoB, 3agaHHBIX (popMmynamu.
Yrenue rpapukoB peasibHbIX 3aBUCUMOCTEN.

DyHKIMHA

OYHKIIMOHAIBHBIC ~ 3aBUCUMOCTH  MEXAY BeIWYMHAMH. [loHsTHE
byakiuu. DyHKOHMS KaK MareMaTHdeckas MoJelb peaJbHOro IpoIiecca.
OGnacte omnpeneneHus U ob6nacth 3HadeHUM ¢GyHkuuu. CrnocoObl 3agaHus
byukiuu. ['padux pynxiuu. [oHsTHS MakcCMMyMa 1 MUHUMYMa, BO3pACTaHUS U
yObIBaHUA Ha MIPUMEPAX PeaTbHbIX 3aBUCUMOCTEH.

Jluneiinas dyHkuus, e€ cBoricTBa. [ paduk nmuHeitHon dyukiuu. [padux
bynkuuu y = | x |. Kycouno-3agannpie QyHKIIUH.

8 Kiacc

Yucjaa u BbIYUCTIEHUA
HNppanmnoHnanbHble YucIa
KBaaparuele kopHH. ApudmeTHyecKuil KBaJApaTHBIH KOpPEHb W €ro
cBoucTBa. [IoHATHE MPpALIMOHAIBHOIO 4MCia. [[eMcTBUs ¢ uppalOHaJIbHBIMU
yucnamu. CBoiicTBa JACHCTBUN € HppalMOHAIbHBIMU yucliamMu. CpaBHEHHUE
APPALMOHAIBHBIX YHCEIL.

YucJioBble MHOKECTBA

[IpencraBneHus 0 paCIIUPEHUSX YUCIOBBIX MHOXKECTB. MHOXKECTBA HATYpPAJIbHBIX,
LEJbIX, PAllMOHAJIBHBIX, JEHCTBUTENbHBIX uncesl. CpaBHeHUE uncen. YncioBbie
MIPOMEKYTKHU.
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JleaumocTb
HevictBusi ¢ ocrarkamu. Ocrtatku creneHeid. [IpuMmeHeHrne OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a/a4.

N3mepennst, npudInKeHUs1, OLIEHKH
Pa3mepbl 00BEKTOB OKpYKAIOIIETO MUpPa, UIMTEIBHOCTH TPOIECCOB B
okpy»KaromieM mupe. CTanAapTHBIA BUJI YKCTIA.

AJireOpanyecKkue BbIpaKeHH s

/{po0HO-paniuoHa/IbHbIE BbIPAKEeHU S

Anrebpanudeckas JpoOb. JlomycTUMbIe 3HaY€HUs] TIEPEMEHHBIX B
JTpOOHO-paIMOHATBHBIX BhIpaKeHUsIX. OCHOBHOE CBOMCTBO ajreOpanydecKou
npobu. CliokeHue, BBIYMTAHWE, YMHOXKCHUE U JIeJICHHE alreOpanvecKux
npoOeii. Beienenue menoi yactu anredpandeckou Ipoou.

PanmonansHbIC BBIPAYKCHMUSL. ToxxnecTBEHHBIE npeoOpazoBaHus
palMOHATIBHBIX BBIPAKCHUH.

HppaunonajibHbie BbIPAKeHHS

JlormycTumple 3HAYEHUS] TEPEMEHHBIX B BBIPAKECHUAX, COAEPKAIIUX
apudMeTHUEeCKHEe KBaJ[paTHbIe KOpPHU. TOXKIAECTBEHHbIE MpeoOpa3oBaHuUs
BBIpaXKEHUH, collepxKalux apupMeTUUEeCKUE KBaJIpaTHbIC KOPHHU.

Crenenu

Crenmenb ¢ 1eIbIM TMOKazateneM U e€ cBoiicTBa. [IpeoOpazoBanue
BBIPAKEHUH, COIEPKAIUX CTEIICHHU.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHus

KBagparHoe ypaBHeHue. Popmyna KOpPHEHM KBAJApParHOTO YpPaBHEHMUS.
KonnuecTBO NENMCTBUTENBHBIX KOPHEW KBAaJpaTHOIO YypaBHEHHs. Teopema
Buera. YpaBHeHuUs, CBOIUMBIE K JIMHEMHBIM YPAaBHEHUSAM WM K KBaJIPaTHBIM
ypaBHeHusIM. KBajpaTHO€ ypaBHEHHE C MapameTpoM. PenieHne TEKCTOBBIX
3a/1a4 C IOMOIIBIO KBaJIPATHBIX YPABHEHUM.

HpoOHo-panmoHanbHble ypaBHEHMs. Perienne apoOHO-panmoHaIbHBIX
ypaBHeHUH. PelieHne TEKCTOBBIX 3a7ad C MOMOUIbIO JPOOHO-palMOHATBHBIX
ypaBHeHUH. [ paduueckas nHTEprpeTalns ypaBHEHUH C IByMsI IEPEMEHHBIMH.

HepaBeHncrBa

Uucnosele HepaBeHCTBA. CBOKCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHOl. CTporue M HECTPOTME€ HEPABEHCTBA.
CrnoxxeHMEe W YMHOKEHHE YHCIIOBBIX HEpaBeHCTB. OLIEHMBAHHUE 3HAYCHUS
BbIpakeHUs. [l0Ka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pElICHMM HEPABEHCTBA C OJHOW INEPEMEHHOM. MHOXKECTBO
peIICHU HepaBEeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.
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JIluHeiHOEe HEpPAaBEHCTBO C OJHOW IIEPEMEHHOM M MHOXKECTBA €ro
peuieHuid. PelieHne TMHEWHBIX HEPABEHCTB C OAHOUN nepeMeHHo. CHucTtemsl U
COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OAHOM mnepeMeHHou. PemeHue
TEKCTOBBIX 33/1a4 C MMOMOIIBIO JJUHEUHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DOyHKIUU
OOnacTe omnpeAesNeHuss U MHOXKECTBO 3Ha4eHHl QyHKuuu. CrocoOsl
3ananud Gynkuuii. ['papuk ynkuun. Urenre cBOWCTB PyHKIMH MO €€ Tpaduky.
[Tpumepsl rpaduKkoB QyHKIMIM, OTpaKaAIOIMIMX PealbHbIE MPOLIECCHI.
JIuneitnass Qynkuus. OYHKIUHU, ONMUCHIBAIOIIUE MNPAMYIO U OOpaTHYIO
IPOTIOPLUOHABHBIE 3aBUCHMOCTH, UX rpaduku. OyHKIMA y = ax’, y = x> + b,
k

y=xy=|x|,y= Jx ,¥= X uux cBoiictBa. KycouHo-3anannpie GyHKIUU.
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9 KJACC

Yucja v BBIYUCTIEHUS
HNppannonajabHbie YUC/Ia
Kopenp n-ii cremeHu u ero cBoiictBa. CTeneHb C palnvoOHaIbHBIM
MOKa3aTeyieM U €€ CBOMCTBA.

Anre0panvecKkue BbIPaKeHUS
HppauunonajibHbie BbIPAKEHUS
ToxxnecTBeHHBIE TIPEOOPA30BAHMS BBHIPAKECHUN, CONEPKAINX KOPEHb n-i
crenieHu. ToXIeCTBEHHbBIE TTPeOOpa30BaHUs BRIPAXKCHHM, COJEPKAIUX CTEIECHb
C PAllMOHAJIBHBIM ITOKA3aTEIIEM.

MHoro4/1eHbl
KBagparuslii TpéxuneH. KopHu kBazgpatHoro tpéxwieHa. Pasznoxenune
KBaJpaTHOI'O TPEXWICHA HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHUS M HEPABEHCTBA

YpaBHeHus

bukBagparueie  ypaBHeHus.  Ilpumepsl  NpUMEHEHUHM  METOAOB
pPaBHOCWIBHBIX MpeoOpa3oBaHMM, 3aMeHbl NEPEMEHHOH, rpaduyeckoro Meroaa
MIpU PEIICHUU ypaBHEHUM 3-1 U 4-i1 cTeneHex.

Pemenune npoOHO-panOHANBEHBIX YPABHEHUH.

Pemenne cucrem ypaBHEHMM C JByMs II€pEeMEHHBIMH. Pemenue
IIPOCTEUIINX CHCTEM HEJIMHEWHBIX YPAaBHEHUM C JByMs II€PEMEHHBIMH.
['paduueckuii MeTon pemieHusT CHUCTEMbl HEIMHEHHBIX YpaBHEHUH C JAByMs
nepeMeHHbIMU. CUCTEMa JABYX HEJIMHEWHBIX YPAaBHEHUM C ABYMs IEPEMEHHBIMU
KaK MOJIEJb PEaTbHOU CUTYALUH.

HepaBencrBa

Yucnossie HEPaBEHCTBA. Pemenue JIMHENHBIX HEPABEHCTB.
Jloka3arenbCTBO HEPABEHCTB.

KBazparHble HEpaBeHCTBA C OJHOW IEPEMEHHOM. PemieHne kBagpaTHBIX
HEPaBEHCTB TIpaUuecKuM METOJOM M METOIOM HHTepBasioB. Meton
WHTEpPBAJIOB Ul pPALMOHAJIBHBIX HepaBeHCTB. [Ipocreimme HepaBeHCTBA C
I1apaMeTpPOM.

Pemenne TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs nepeMeHHbIMM. PereHue HepaBeHCTBA C ABYMs
nepeMeHHbIMU. CHUCTEMBI HEPAaBEHCTB C JByMsl IepeMeHHbIMU. ['paduuecknii
METOJI PELIEHUs] CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMU.
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DOyHKUUHA

Oyukrus.  CpoiictBa  QyHKOMI: Hymu  (QYHKIWHA, TMPOMEXKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIUU, MPOMEXKYTKH BO3pACTAHUS U YOBbIBaHUS (DYyHKIIUH,
4YETHBIC U HEYETHBIC (PYHKIIMU, HAUOOJBIIIEEe U HAUMEHbIIIee 3HaUCHUs (DYHKITHH.

KBamparnunass Qynkuus wu e€ cBoiicTBa. lcmonp3oBaHuE CBOMCTB
KBaJIpaTUYHOM  (QyHKOMU s pemeHust 3amgad.  lloctpoenuwe rpaduka
kBagpaTuyHoi (QyHkuuu. Ilonmoxkenue rpaduka KBagpaTWyHOM (yHKIMH B
3aBHCHMOCTH OT e& koo umentos. ['papuku Gynxuuii y = ax?, y = a(x —m)*n
y=a(x—m)*+n. Tloctpoenne  rpadukoB  (PyHKIMH C  IIOMOLIBIO
npeoOpa3zoBaHuM.

HpoOHo-nunelHas ¢pynkuus. MccnenoBanue GyHKIIHUM.

OyHKIMS y = X" ¢ HATYpaJIbHBIM MTOKa3areseM /1 U e€ rpaduxk.

YuciioBbIE IOCTEA0BATEILHOCTH U MIPOrPeCcCUH

[Tonsitue uncnoBOM mocieaoBaTeIbHOCTH. KoHeuHbIe M OECKOHEYHbBIS
nocienoBaresibHOCTH.  OrpaHudeHHass  IOCJIEN0BaTeNbHOCTb. MOHOTOHHO
Bo3pactatomas (yObIBaromiasi) TmocienoBaTenbHOCTh. CrocoObl  3amaHus
MIOCJIEZIOBATEIbHOCTH: OMUCATENbHBIN, TAOIUYHBINA, C TIOMOIIBIO (POPMYIIBI 71-TO
YJIeHa, PEKYPPEHTHBIN.

Apudmernueckas u reomerpuyeckas mnporpeccuu. CBOHCTBa UJIEHOB
apudMeTHIEeCKOl U TeoMeTpuuecko mnporpeccuil. Dopmynasl z-ro ujieHa
apu(pMETHYECKON 1 reoMeTpuUecKor mporpeccuii. @opMysbl CyMMBbI MIEPBBIX 7
YICHOB apuU(METHYECKOM M TEOMETPUYECKOM Tmporpeccuid. 3amauv Ha
MPOLIEHTHI, 0AHKOBCKHUE BKJIAbI, KPEIUTHI.

[IpenacraBneHne O CXOOUMOCTH IMOCIEAOBATEIIBHOCTH, O CYMMHUPOBaHUU
O0eCKOHEYHO yOBbIBaIOIIEH T€OMETPUUYECKON MPOTPECCHUHU.

Meron maremarndeckor HHAYKIUU. [Ipocreiimme nmpumepsl.

Ilnanupyemble npeaMeTHbie pe3yabTaTrbl 0cBOeHUs [IpumepHoii padoueit
MporpamMmal (10 rogaM o0y4eHusi)

OcBoenue yueOHOro kypca «Ainredpa» Ha YIJIYO0JEHHOM YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHUsl JOJKHO OOECNeunBaTh JOCTHXKEHHE —CIEIYIOLIUX
MPEIMETHBIX 00PAa30BaTENbHbBIX PE3YJIbTATOB.

7 KJACC

Yuciaa 1 BLIYHCTIEHUS
PaHI/IOHaJ]l)HbIe qucjia
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[lepexoquTh OT omHOW QOpPMBI 3amHUcH YHCEN K APyroil (mpeoOpa3oBbIBATH

JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOB).

HMcnonbp30Bark IOHATHS MHOXKECTBA HaTypaJbHbBIX YHCCJI, MHOKCCTBa ILCJIBIX

YyuCeJl, MHOXECTBA PAIIMOHAIBHBIX YHWCENl MPU PEUICHUU 3ajad, MPOBEACHUU
pacCcy’JAeHUI U 10Ka3aTeIbCTB.

[ToHUMAaTh U OOBSICHATH CMBICII MO3UIIMOHHOM 3aMKCH HATYPaJIbHOIO YUCIIA.
CpaBHUBaTh 1 yHIopsiA0YMBATh PallMOHAJIbHBIE YUCIIA.

BBIHOJ'IHSITB, coucTtasds YCTHBIC W IIHCbMCHHBLIC HpI/IéMBI, apI/I(l)MCTI/I‘-ICCKI/Ie

JEUCTBUSA C pPAlUMOHAJIBHBIMHA YMCIIAMH, HCIIOJIB30BATh CBOWCTBA 4YHUCEN H
IIpaBWJIa JEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYMCICHUMN.

BrInoaHATD I[CﬁCTBH?I CO CTCIICHAMMU C HATYPAJIbHBIMH ITOKA3aTCIISIMU.

HaXOIII/ITB 3HA4YCHMHS YN CJIOBBIX BI)Ipa}KeHI/If/'I, COACPIKAIINX PALIMOHAJIBHBIC YN CJia

U CTETCHU C HaTypaJIbHBIM TOKa3aresieM; MIPUMEHSTh pa3HOOOPa3HbIE CIIOCOOBI
U TPUEMBI BBIYHMCIICHUS; COCTABIISITh M OLICHUBATh YHMCJIOBBIE BBIPAXKEHUS MPU
pEIIeHNU NMPAKTUYECKHUX 3a7a4 U 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OprrJ'ISITB qucia C 33,)13.HH01>1 TOYHOCTBIO, a TAKIKC I1I0 CMBICITY HpaKTI/I‘{eCKOﬁ

CUTYAIlWH; BBIOJHATH MPUKHUIKY W OICHKY pe3y/IbTaTa BBIYMCIICHUH, OICHKY
3HAYCHUH YHUCIIOBBIX BBIPAKEHHUH, B TOM YHUCIIC MPHU PEIICHUU MPAKTUICCKUX
3a1a4.

Pemarp TekcTOBBIE 3aJaud  apU(PMETHUYECKUM CHOCOOOM; HCIOJIb30BATh

TaOJIUIIBI, CXEMBI, YEpPTEeKH, NIPYTrUe CPEICTBAa MPEACTABICHHUS JAaHHBIX TPH
pELICHUN 3a/1a4.

Pemrath IMPAKTUKO-OPUCHTUPOBAHHBIC 3add4d, CBA3daHHBIC C OTHOIICHHCM

BEJIMYWH, MPOMOPIHOHATHHOCTEIO BEIUYHH, TPOICHTAMH,; HHTEPIPETUPOBATH
pE3yAbTaThl pelieHus 3a7a4d ¢ Y4ETOM OTpaHUYCHHM, CBI3aHHBIX CO CBOWCTBAMH
paccMarpuBaeMbIX OOBEKTOB.

JleaumMocTb

— Jloka3pIBaTh W MPUMEHSTH MPU PEIICHUU 3a]1a4 MPU3HAKU JCIUMOCTH Ha 2, 4, §,

5,3,6,9,10, 11, npu3Haku AEIMMOCTH CYMMbI U IPOU3BEACHUS 1IEIBIX YUCEN.

- PaCKJ'IaI[I)IBaTB Ha MHOXHUTCJIN HATYpPaJIbHBIC YMUCJIA.

— CBOOOJIHO OomepupoBaTh MOHATUSIMU: YETHOE YMCIIO, HEYETHOE YHCIIO, B3AUMHO

IIPOCTLIC YHCJIA.
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HaxoauTe HanGonpmuii 001K JeIuTeIh 1 HauMEHbIIee 00111ee KpaTHOE YnCell

M UCIIOJIb30BAaTh UX IIPU PCIICHUMN 3aaa4, IPUMCHATL aJITOPUTM EBKJ’II/II[a.

OnepupoBaTh MOHATHEM OCTaTKa MO MOMYIIIO, IPUMEHATH CBOMCTBA CPAaBHEHUM

10 MOAYJIIO.

AJuire0OpanyecKkue BbIPaKeHUs!

Bblpa)l(eHI/Iﬂ C MIEPEMEHHBIMHA

Hcnonp3oBarh anreOpandeckyr0 TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTH €€ B
IpOLECCe OCBOCHUS yUeOHOTO Marepuaia.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHHSIX
[IEPEMEHHBIX.

Hcnonp3oBark IIOHATUC TOXKACCTBA, BBIIIOJITHATD TOXIACCTBCHHEIC

npeoOpa3oBaHus BBIPAXKEHUM, TOKAa3bIBATh TOXKIECTBA.

MHOTro4JieHbI

BoimonssaTh Hp606pa3OBaHI/I$[ LCJIOro BBIPpAKCHHA B MHOT'OYICH IIPUBCIACHHUCM

MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BoInoiaHsATh AeHCTBUS (CIOKEHHUE, BBIMUTAHUE, YMHOXKEHHUE) C OAHOUYJIEHAMHU U C

MHOTOUJICHAMH, MPUMEHSATh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBajpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa M Pa3HOCTH
KyOOB), B TOM YHUCJIE JIJIsl YIIPOIICHHS BRIUUCICHUH.

OCYHIGCTBJ'I?ITI) Pa3JI0KCHUC MHOI'OYJICHOB Ha MHOXHUTCIN C IIOMOIIBIO

BBIHECEHMSI 3a CKOOKM OOIIero MHOXKHTEINsS, TPYyHIUPOBKU ClIaraeMbIX,
npuMeHsist GOPMYIIbl COKPAIIEHHOTO YMHOKEHHUS.

HpI/IMGHHTB Hp€O6p330BaHI/IH MHOT'OWJICHOB IJIA PCIICHUA PA3JIMYHBIX 3a1a4 U3

MaT€MaTuKu, CMCKHBIX IIPEAMCETOB, U3 peanLHoﬁ ITPAaKTHUKH.

Hcnonp30Barb CBOMCTBA CTENEHEW C HAaTypaJdbHBIMU IOKA3aTeIsIMU LIS

peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHHs U CHCTEMBbI YPaBHEHUMI

Pemate JMHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSS IIPaBUIIA

Iepexojla OT MWCXOAHOIO YypaBHEHUs K pPaBHOCWIBHOMY eMy. I[IpoBepsts,
ABJISICTCS JIM YUCIIO KOPHEM YPAaBHEHHS.

[lonGupare mnpuMepbl TMap YWCEN, SBISIIONIUXCA PEIICHHEM JUHEHHOTO

YPaBHCHUA C IBYM: IICPEMCHHBIMU.
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Crpouth B KOOPAMHATHOW TUIOCKOCTU TpadUK JIMHEWHOTO YPAaBHEHUS C JAByMS

NEPEMEHHBIMM;  TOJB3YSCh TIpaUKOM, MPUBOAUTH MNPUMEPHl  pPELIEHUs
YpaBHEHHS.

Pemrate cucTembl IBYX JTHUHEWHBIX ypaBHEHUH C IBYMS MEPEMEHHBIMH, B TOM
quCcIie rpaQUUECcKH.

CocraBimaATh M pewmarb JHHEHHOE YpPaBHEHHWE WM CHUCTEMY JIMHEHHBIX

YPAaBHEHHUW MO YCIOBHUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U IOJyYEHHBIA Pe3yJIbTar.

DOYyHKIUU

Koopaunarsl u rpaguku

N3o0paxaTh Ha KOOPJWHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM

KOOpJMHATaM, Jy4d, OTPE3KU, HHTEPBAJIbI; 3aMMCHIBATH YUCIOBBIE TPOMEKYTKU
Ha anredpanyeckoM si3bIKeE.

OtMmeuars B KOOpI[PIH&THOIZ IINIOCKOCTH TOYKH IIO0 3aJaHHBIM KOOPpAKWHATAM.

DOyHKUUHT

Crpoutb rpadKu JTUHEUHBIX (PYHKIIHMA.

OnuceiBaTh € TOMOIIBIO  (PYHKIMII HW3BECTHBIE 3aBUCUMOCTH  MEXIY

BEJTMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHE; II€HA, KOJIUYECTBO, CTOMMOCTH;
MIPOU3BOIUTEIHLHOCTD, BPEMsI, 00bEM padOTHI.

Haxonuth 3HaueHre QyHKIUU M0 3HAYCHUIO €€ apTryMeHTa.

[lonumars rpaduyeckuil crnocod MNpeAcTaBICHUs M aHalIW3a WHGOPMALNH;

U3BJICKaTh W HMHTEPHPETUPOBATh HHMOPMALMI0O U3 TpaPUKOB peaNbHbBIX
IIPOLIECCOB U 3aBUCUMOCTEN.

Hcnonp3oBarh cBOWCTBa (PyHKUMA [ aHaidu3a TIpaUKOB peajbHbIX

3aBUCUMOCTEH (HYJIM (QYHKIIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA (PYHKIIHUH,
MIPOMEKYTKH BO3pACTaHUS W YObIBaHUS (DYHKIIMU, HAaUOOJbIIIEE U HAMMEHBIIICE
3HaYeHUS (YHKITNN).

Hcmnonb3oBarh Tpaduku ISl UCCIENOBAHUS TPOIECCOB M 3aBUCUMOCTEH; TIPH

pElIeHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEaTbHOU KU3ZHH.

8 KiAcc

Yucjia 1 BeIYUCJTCHUSA
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HppaunonanabHbie YUCIa
— IloHumare ¥ HCHONB30BaThb MPEACTABICHUS O PACLIMPEHUM YHUCIOBBIX
MHOXECTB.

— CBOOOIHO OIEpUPOBATh MOHATUSIMH: KBAJPATHBIA KOpPEHb, apupMeTHUeCKUn

KBaJPATHBI  KOPE€Hb, WPPALMOHAIBHOE YHCIJIO; HAXOAUTh, OLECHHUBATH
KBaJIpaTHbIE KOPHHU, MCHOJB3Ys MPU HEOOXOIMMOCTU KAJIbKYJISTOP; BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpP)KALIUX KBAApPAaTHbIE KOPHH, MCIONb3YS
CBOWCTBA KOPHEH.

— Hcnonp30oBaTh HadaJIbHEBIE MMpCACTAaBICHUA O MHOXCCTBC I[GIZCTBPITCJ'IBHBIX

yucen Uil CpPaBHEHHSA, OKPYIICHHSI W BBIYMCIEHHUH; HM300paXkaThb
JEHCTBUTEBHBIE YMCIIA TOYKAMH HA KOOPIUHATHOU MPSMOM.

— HMcnonws30BaTh 3amucHd OOJBIIMX M MAaJIBIX YHCEI C IIOMOIIBO ACCATHUYHBIX

npobeii u crerneHed uncna 10; 3amuchiBaTh W OKPYIIIATh YHMCIIOBBIC 3HAYCHUS
pEAIbHBIX BEJIMYUH C UCIIOJIB30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUM.
JleauMocTh

— CB0OOMHO OmepupoBaTh MOHATHEM OCTAaTKa MO MOMIYIIO; MIPUMEHSATH CBOWCTBA

CpPaBHEHHMI 0 MOJYJIIO; HAXOJIUTh OCTAaTKA CYMMBI M TTPOU3BEICHUS TI0 TAHHOMY
MOJIYJIIO.

AsredpanvecKkue BbIPaKeHUSI
J{poOHO-panuoHaIbHbIE BHIPAXKEHUS

— Haxomuth m0omyCTHMBIE 3HAYCHHUS IEPEMEHHBIX B JIPOOHO-pAIlMOHATBHBIX

BBIPpAKCHUAX.

— [IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBHOU IpOOH.

— BremonnsaTe mpuBeneHue anredpandeckux Apodel K o0memMy 3HaMEHATENo,

CIIOXKEHHE, YMHOKCHHE, JICJICHUE aJIreOpandecKux JIpooOei.

— BrInonHATh TOXIECTBEHHBIE TPE0OPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUH.

— I[lpuMeHnaTs npeoOpa3zoBaHUsl BBIPAXKEHUM JJI1 PELIEHUs Pa3IMYHBIX 3a]ad U3

MareMaTukKu, CMCKHBIX IIPEAMCTOB, U3 peaHBHOﬁ ITPAKTHUKH.

Crenenu

- HpI/IMeHﬂTB IIOHATHC CTCIICHU C OCJIbIM IIOKa3aTcJIeM, BBIIIOJIHATD

peoOpa3oBaHUs BBIPAKESHHUM, COACPIKAIINX CTEIICHH C IIEJIBIM ITOKa3aTeIIeM.
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HNppannonajibHbie BbIPasKeHUs!

HaXOIII/ITI) AOITYCTHUMBIC 3HAUYCHHUA IICPCMCHHBIX B BBIPAKCHHAX, COACPIKAIIUX

apu(pMeTHYeCKUe KBaJAPaTHbIE KOPHH.

Boimonuate  mpeoOpa3oBaHusi MPPALMOHANBHBIX  BBIPAKEHHUH, HCIONb3YS

CBOMCTBA KOPHEHN.

YPaBHeHI/Iﬂ H HEPABCHCTBA

Pemrare kBagpaTHbIe ypaBHEHMUS.
Pemiare 1poOHO-paninoHagbHbIE ypaBHEHUS.

Pemarp nuHEMHbIC YPaBHCHUA C mapaMeTpaMu, HECIIOKHBIC CUCTCMbI JIMHECMHBIX

YPaBHEHMH C IapaMeTpPaMH.

[IpoBOINTH HMCCIENOBAHUSA YPABHEHHM M CUCTEM YPAaBHEHWMH, B TOM YHUCIE C

npUMEHEHUEM TpaduuecKux TMpeAcTaBieHu (ycTaHaBIMBaTh, HMMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHHUM PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoquts OT cioBecHOM GOPMYIUPOBKUA 3a7auyud K e€ anreOpandeckon

MOJICJIM C TIOMOIILIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMbl YypaBHEHUH,
UHTEPHPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/layd MOJYYECHHBIN
pe3yIbTar.

HpI/IMGHSITB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB JII CPAaBHCHHA, OICHKH,; PCUIATH

JUHEWHbIC HEPABEHCTBA C OJIHOM TIEPEMEHHOW W UX CHUCTEMBI; J1aBaTh
rpauuecKyo WJUTIOCTPAIMI0O MHOXKECTBA PEIICHU HEpPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKUUHA

I[loHumaTe M HCIOJIB30BaTh q)YHKHI/IOHaHBHBIG IIOHATHUA M A3BIK (TepMI/IHBI,

CUMBOJIMYECKUE 0003HAYEHUS); ONPEACNATh 3HaYECHUE (PYHKIUU MO 3HAYCHUIO
aprymMeHTa; ONpeAeisiTh CBOMCTBA PYHKIMH 1O €€ rpaduky.
k

Crpouth rpaduku GyHKIMH y = X, y =x°, y = Vx ,y= X,y=|x| onuceIBark

CBOMCTBA YMCIOBOM (DyHKIMU 1O €€ rpaduKy.
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9 KJACC

Yucjia 1 BeIYUCJTCHUSA

CBoOofHO omepupoBaTh TMOHSATUAMHU: KOPEHb #-M CTENEHH, CTENEHb C

palMOHAJIBHBIM II0KA3aTelIeM; HAaXOAWUTh KOPEHb 7-U CTEIEHHW, CTEIEHb C
palMOHAJIBHBIM TOKAa3aTeJIeM, HUCIHOJbB3Yysl NMPU HEOOXOAUMOCTH KaJbKYJATOD;
IIPUMEHSTh CBOMCTBA KOPHS 7-M CTENEHH, CTENEHW C pPaluOHAJIbHBIM
IIOKAa3aTeNeM.

HMcnonp30BaTh MNOHSATHE MHOXKECTBA I[CﬁCTBHTCJIBHBIX qUuCClI IIpU PCHICHHUU

3a1a4, IIPpOBCACHHUU paccy;xz[eHHﬁ N JOKa3aTCIbCTB.

CpaBHuBaThb M  YNOPSAJAOYMBATH  JICUCTBUTEIBHBIE  4YHUCJIA, OKPYIVISAThH

JICUCTBUTENIBHBIC YMCJIA, BBINOJHATh NPUKUAKY pPeE3yJibrara BbIYUCICHUH,
OIIEHKY YMCJIOBBIX BBIPAXKEHMUII.
MHoro4/1eHbI

CB0oOOIHO OmepUpoBaTh MOHATHEM KBAJAPATHOTO TPEXUJICHA; HAXOAUTH KOPHU

KBaJpaTHOI'O TPEXWIICHA.

PackitanpiBath KBagpaTHbIN TPEXUIICH HA JIMHEWHBIE MHOXKUTEIIH.

ypaBHeHI/Iﬂ H HEPABCHCTBA

Pemrare nuHEVWHBIE U KBaJpATHBIE YPABHEHMS, YPABHEHHUSI, CBOAAIINECS K HUM,

JTPOOHO-paIMOHATBHBIC YPAaBHEHUSI.

Pewrars HeclIOkKHBIE KBaIpaTHBIE YPABHEHHUSI C TAPAMETPOM.

Pemars, JuHEHHBIC HEPaBCHCTBA, KBAaJApPaTHBIC HCPABCHCTBA, HCIIOJIb30BATh

METOJI MHTEPBAJIOB; M300pakaTh PEIICHUE HEPABEHCTB HA YMCJIOBOU MPSAMOM,
3aMKUCHIBaTh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMBbl IByX JMHEHWHBIX YPAaBHEHUW C JBYMS IEPEMEHHBIMH H

CUCTCMBI JIBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPABHCHHUC HC ABJIACTCA JIMHEHUHBIM.

Pewrars HECIIOXKHBIE CHCTEMBI HEJIMHEWHBIX YPABHEHUN C IAPAMETPOM.

[IpumeHsATh METOABbl PAaBHOCWIBHBIX MPeoOpa30BaHU, 3aMEHbI MEPEMEHHOI,

rpauuecKoro MeToJa Npy pelieHu ypaBHEHU! 3-i1 U 4-i1 cTeneHei.

Pemate cucteMbl JTUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAKOIINC

KBaJIpaTHOE HEPABEHCTBO; HW300pa)kaTh pEIICHHUE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM MPSIMOiA, 3aMMCHIBATH PEUIEHUE C TIOMOIIBIO CHMBOJIOB.
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Pemiate YpPpaBHCHHUA, HCPABCHCTBA MW HX CHUCTEMBI, B TOM 4YHCIIC C

OIrpaHUYCHHUAMU, HAITPUMCEDP, B TCIIBIX YHUCIIAX.

[IpoBOINUTH HMCCHENOBAHUS YPABHEHHM M CUCTEM YPAaBHEHWMH, B TOM YHUCIE C

NPUMEHEHHEM TrpapuuecKuX NpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIH
YpaBHEHUE WIH CUCTEMA YPABHEHUH PEILIEHHUS, €CJIM UMEET, TO CKOJIBKO, U IIp.).

Pemrate  TekcTOBblE 3adauM  anreOpauvdecKuM CIOCOOOM C  MOMOIIBIO

COCTABJICHUS YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBarh YPpaBHCHUA, HCPABCHCTBA WM HX CHCTCMBI OJIA COCTABJICHHUA

MAaTEMATUYECKOM MOJEIHU pPEaJbHOM CHUTyallud WIM TPUKIATHOMW 3a/1auH;
MHTEPIPETUPOBATH MTOJTYUYEHHBIE PE3YJIBTATHI B 3aJJAHHOM KOHTEKCTE.

DOyHKUUHA
CB00OOIHO OTIepUpPOBaATh MOHATHUAMU: 3aBUCUMOCTh, QYHKIIUS, rpaduK QyHKIIUH,

npsMast MIPOTIOPITUOHAIBHOCTb, TUHEHHas byHKIHS, oOparHasi
MPOTNOPLIMOHANIBHOCT, Tapadoa, runepodosia, KyCouHO-3a/1aHHas (yHKITHS.

UccnenoBate QyHKIMIO 10 €€ rpaduKy, YCTaHaBIMBaTh CBOMCTBA (DYyHKUMN:

00JIaCTh ONpEENICHUs], MHOXKECTBO 3HAYCHWUU, HYIU (DYyHKIUHU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, IIPOMEXKYTKHU BO3pacTaHus 51 yObIBaHUA,
YETHOCTH/HEUETHOCTh, HAMOOJIbIIIEE U HANMEHbIIIEE 3HAYECHUSI, ACUMIITOTBHI.

Pacno3naBare KBajgparnuyHyro (yHKUHIO MO (opmyne, TPUBOIUTH MPUMEPHI

KBaIPATUYHBIX (PYHKIINI U3 peaIbHON KU3HU, (DU3UKH, TECOMETPHUH.

OmnpenensaTe mojokeHUe Tpaduka KBaIpaTHUHON (QYHKIIUU B 3aBUCUMOCTH OT €€

K03 (OUITMEHTOB.
Crpowuth rpadK KBaJIpaTHUYHON (PYHKIIMH, OITMCHIBATH CBOMCTBA KBAAPAaTUIHOM
byHkumu no e€ rpaduxy.

Hcnons30Barh CBOMCTBA KBAAPATUUHON (DYHKIIUU SISl PEIICHUS 3a/1a4.

Ha npumepe kBaaparnuyHod  (QyHKIMH  CcTpouTh Tpaduk  PyHKIHUH
v = af (kx + b) + ¢ ¢ nomoibio npeodpazoBanuii rpaduka GyHKIUU y = f (X).
WnmoctpupoBarh ¢ MOMOIIBI0 Tpadrka pearbHyI 3aBHCUMOCTh WM MPOIIECC

10 UX XapaKTEPUCTUKAM.

Apudmernyeckas U reoMmeTpuYecKasi MPoOrpeccuun

CB00OOIHO ONEpUpOBATh MOHATUAMM: MOCIEI0BATENbHOCTD, apupMeTUYECKas U

reoOMCTPHUYCCKaAA IIPOrpCCCUM.
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3aﬂaBaTI> IIOCJICAO0BAaTCIIbHOCTH pa3sHbIMU CII0CO0aMHu: OIINCAaTCIIbHBIM,

TaOJIUYHBIM, C TIOMOIILI0 (POPMYJIBI 11-TO YJIEHA, PEKYPPEHTHBIM.

BBIMOMHATE  BBIYUMCICHUS € HCHOJb30oBaHWEeM  (GOpMyldl 7n-TO  4JieHa
apuPMETHICCKON U TEOMETPUIECKOU MPOTPECCUI, CYMMBI TIEPBBIX /1 YJICHOB.
N3o0paxare 4jeHbl MOCIEAOBATEJIbHOCTH TOYKAMM Ha  KOOPJIUHATHOMU

IINTOCKOCTH.

Pemiath 3aJadu, CBA3aHHBIC C YHMCJIIOBBIMH ITOCICAOBATCIIbHOCTAMM, B TOM 4YHCJIC

3aladyd M3 peanbHOM KM3HU (C HUCHOJIb30BAHMEM KAJIBKYISITOpa, LHU(POBBIX
TEXHOJIOT ).

Pacno3HnaBarb Hu IMPHUBOJANTD IMPUMCECPBI KOHCYHBIX u OCCKOHEUYHBIX

MOCJIEIOBATEIBHOCTEH, OTPAaHMYCHHBIX TOCJIEIOBATEILHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHLHOCTEH.

Nmets NNpCACTAaBJICHUC O CXOAUMMOCTHU IMOCJICAOBATCIIBHOCTH, YMCTh HAXOAHUTb

CYMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHUMU.

[IpumeHaTr METO MaTEMaTU4eCKOU NHAYKIIMU IIPU PELICHUH 3a/1a4.
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TemaTuveckoe NJIAaHUPOBAHUE Y4eOHOI0 Kypca (1o roxam o0yueHus)

7 KJ1ACC (HE MEHEE 136 4)

Ha3zBanue
pasaeJia (TemMbl)
(4MCJI0 YacoB)

OcHOBHOe coep:xaHmne

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
o0yvyaroumuxcst

Yucaa n Paunonaneubie uncna. CpaBHEHUE, CucreMaTu3upoBaTh U 000ramaTh 3HAHHUSA
BbIYMCJICHUS: YHOpSAAOYMBAHUE U apuPMeTHUECKHE | 00 OOBIKHOBEHHBIX U JAE€CSITHUYHBIX APOOSX.
PanunonanbHbie | neiicTBus c paluuoHaIbHBIMU CpaBHUBATHL M YNOPAAOYMBATH JpoOH,
yucaa gyucnaMu. YucioBas npsmMas, MOAYJIb | IpeoOpa3oBbIBas pu HEOOXOAMMOCTH
(moBTOpEHME) qyuca. NECATUYHBIE  JIPOOHU B OOBIKHOBEHHBIE,
(11 v) [IponieHThI, 3amMCh TPOIEHTOB B | OOBIKHOBEHHBIC B JECSATHYHBIC, B YACTHOCTH, B
BUAE JpoOM © Jpobdu B BHUAE | OECKOHEUHYIO JECATUUYHYIO IPOOb.
MIPOLICHTOB. Tpu OCHOBHBIE 33J1a4X Ha IIpumeHsaTs pa3HOOOpa3HbIe CHOCOOBI U
MIPOLICHTBHI. NPUEMBbl  BBIYMCJICHUS 3HAYEHMH JPOOHBIX
Pemenne TEKCTOBBIX 3a/1a4 | BbIPasKeHUi, comepKammx OOBIKHOBEHHBIE U
apu(pMETHYECKUM CIIOCOOOM. JI€CSITUYHbIE Ipoou: 3aMEHSATh npu
Pemenne 3amad  wu3  peasbHOM | HEOOXOIUMOCTH JECATUYHYIO Ipo0b
NpaKTUKK  HAa  4YacTH,  JpoOH, | OOBIKHOBEHHOW W OOBIKHOBEHHYIO NECSATUYHOM,
MPOIICHTHI, MPUMEHEHHE OTHOIICHUW | MPUBOAUTH BBIpAXKEHHE K Qopme, Hauboiee
U TPOMOpUMH TpHU pelieHuH 3a7ad. | yioOHOW My BBIYUCICHUH, MpeoOpa3oBBIBATh
PeanbHble 3aBUCHMMOCTH; pelIeHHE | IpOOHBIE BBHIPAKEHUS HA YMHOXKEHUE U JeJICHUE
3aJladi  Ha  JIBIDKEHHE,  paloTy, | IeCATUYHBIX ApoOel K IEHCTBHUSIM C IEIBIMHU
MOKYIKH, HAJIOTH YUCIIaMHU.
Pemiars 3amaum Ha dYacTh, MPOILEHTHI,
MIPOTIOPIIMH, HA HAXOXKJEHUE TpoOu (MPOICHTA)
OT BENIUYUHBI M BEIMYMHBI 10 €€ apobu
(mporieHTy), aApobu  (NMpoIeHTa), KOTOPBIH
COCTaBIsIeT OJlHA BEJIWYMHA OT  JPYIOW.
IIpuBonurs, pa3ouparsb, OLIEHUBAThH
pazMyHble  PEIICHMs,  3aluCH  pEeLIeHUuM
TEKCTOBBIX 3aJa4.
Hcnonb3oBarh TaOMMIIBI, CXEMBI, YEPTEXKH,
JIpyTUE CpPEACTBA MPEICTABICHUS IAHHBIX IPU
pELIeHNH 3aJa4u.
Pacno3HaBarh U OOBSICHATH, ONMUPAsCh Ha
omnpeneieHusl, MNpsAMO NPONOPIUOHAIBHBIE U
o0paTHO  NPONOPIHOHAIbHBIE  3aBUCUMOCTH
MEXIy BEIMYMHAMU; NPHUBOAUTH MPHUMeEPbI
OTUX 3aBUCUMOCTEH M3 PEaJbHOIO MHpa, U3
JIPYTUX Y4EOHBIX MPEIMETOB.
Pemars npakTuKo-OpuEeHTUPOBAHHBIC 3a/1a4H,
Ha TpUMEHeHue ApoOel, MPOIEHTOB, MPSAMOI U
00paTHOM MPONTOPIIMOHATBHOCTEH, TPOIOPIIHIA
DyHKIUH: KoopanHara TOukM Ha MpsAMOIL. H300paxkare Ha KOOPAMHATHON NPAMOM
Koopaunarsl u UucnoBeie mpoMexyTku. PaccTosHue | ToUkH, COOTBETCTBYIOIINE 3aJJaHHBIM
rpaduxu. MEXKIY JBYMsI TOYKAMM | KOOpAMHATAM, JIy4d, OTPE3KH, HWHTEPBaJbI;
DYyHKIUH KOOPJIMHATHOW MPSIMOIA. 3aMKUChIBATh WX HA AJITeOPanieCcKoOM SI3bIKE.
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Ha3Banue
pa3nena (Tembl)
(4HCJI0 YaCOB)

OcHOBHOe coep:xaHmne

OcHoBHbBIE BUABI 1eSITeJIbHOCTH
o0yyarouuxcs

(17 v)

[IpsimoyronpHas cucTema
KoopauHar. AOcuucca W OpauHara
TOYKA Ha KOOPIWHATHOW IUIOCKOCTH.
[Ipumepsl  TpaduKkoB,  3aJaHHBIX
dbopmymamu.  Urtenue  rpadukoB
pEAIbHBIX 3aBUCUMOCTEH.

OyHKIMOHATBHBIE  3aBUCUMOCTH
MEXTY BEJIMYMHAMH. [TonsiTne
(byHKITIH. OyHKIUS Kak

MareMaTu4yeckas MOZENb PeallbHOTO
nporecca. O0JacTh ONpEneICHUs |
00nacTb 3HAYECHU I byHKIUH.
CniocoOw1 3amanus ¢yHkiuu. [paduk
GbyHKIIH

OTMeyarh B KOOPIAMHATHON IJIOCKOCTH
TOYKMA TI0 3aJaHHBIM KOOPIWHATAM; CTPOUTH
rpaduKu HECIIOXKHBIX 3aBHCHUMOCTEH, 3aJaHHBIX
dopmyrnamu, B TOM UHCJIE€ C IOMOIIBIO
1 (poBBIX Ta0OpaTOPHI.

IIpumeHsiTh, M3y4YaTb NPEeUMYNIECTBA,
HHTEPNPETHPOBaTh  TpaduuecKkuii  Ccrmocod
NpEACTaBICHUS W aHalIW3a pa3HooOpa3zHOU
YKU3HEHHOU nHpOpMaIuu.

OcBauBath TMOHATHE (YHKIIMH, OBJIA/ICBATh
(GYHKIIMOHATBHON TEPMUHOIOTHEH.

Haxonuth 00nacTh ompenereHus U o0acThb
3Ha4eHUN (YHKITHH.

Hcnonb30BaTh pa3IudHbBIC CIIOCOOBI 3a/1aHUs
(GYHKITUN.

Hcnonw3oBarh cBoOiicTBa  (YHKIMH  JyIs
aHanuza TrpadUKOB peaJbHBIX 3aBUCUMOCTEH
(Hynmu QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
byHKIMM,  [POMEXYTKH  BO3pacTaHus U
yObIBaHUS byHKIMY, HaunOombIIee u
HauMEHbIIee 3HAYCHU (DYHKIHN)

Auaredpanyeckue
BBIPAKeHHS:
Bripakenus ¢
nepeMeHHbIMHI
(79)

BelpaxxeHue ¢ IEpEMEHHBIMU.
3Ha4ycHHe BBIPAXKCHMUS c
[IEPEMEHHBIMU. IIpencrasienue

3aBUCUMOCTH MEX]y BEIUYMHAMH B
Bugae (GopMmynbl. BeramcneHus 1o
dhopmynam

Ogiagerb anreOpandyeckod TEPMHUHOJIOTHEN
U CHUMBOJIMKOW, NPHUMEHsITh €€ B Ipolecce
OCBOEHMsI yueOHOro MaTepuaia.

HaXOIII/ITb 3HA4YCHUA Bpra)KeHI/Iﬁ C
NEPCMCHHBIMU npu 3aJaHHBIX 3HAYCHUAX
MNEPEMCHHBIX BBIIIOJIHATH  BBIYMCIICHHA 11O

(hopmyiiaM, TONyCTUMBIE 3HAYECHUS TTEPEMEHHBIX

YpaBHeHnus u

YpaBHEHHE C ONHOU IEPEMEHHOM.

Pemars JMHENWHOE YypaBHEHUE C OIHOM

CHCTEMBI Kopens YpaBHEHHUS. CBoiicTBa | mepeMeHHOW, MPUMeHsAs MPaBHJa Iepexoja OT
YPABHEHMIi: YPaBHEHHI C OJHOM IIEPEMEHHOMH. | HCXOIHOTO YPAaBHEHMsSI K DPABHOCHIBHOMY €My
JIuneiinbie PaBHOCMIIBHOCTB ypaBHEeHUH. | 6bonee npocTtoro Buaa. IlpoBepsaTs, sBisercs u
YPABHEHHSA VpaBHeHME Kak ~ MareMaTHyeckKas | KOHKPETHOE YHUCIO KOPHEM YpaBHEHHUS.
(10 9) MOJIEIIb PEAbHON CUTYyalLUH. Omnpenejgsitb 4KMCIO KOPHEH JIMHEHMHOIO
JluneiiHOe ypaBHEHME C OIHOW | ypaBHEHHS.
MIEPEMEHHOM. Yucno KOpHEHN Pemars nuHEHHOE ypaBHEHHUE, COIEPIKAIIECE
JUHEMHOro  ypaBHeHMs. Pemenue | 3HaK MOIyJsl.
TEKCTOBBIX  3aZad C  IOMOIIbIO CoctraBiasiTb W pemiaTb YpaBHEHHUE IO
JUHEHHBIX ypaBHEHUU. JIMHENHOE | yCcJIOBMIO  3aJauM,  HMHTEPNPETUPOBaTb B
ypaBHEHHE, coJeprKailiiee 3HAK | COOTBETCTBUHU c KOHTEKCTOM 3a/aun
MOJTYJISl IOJYYEHHBIA PE3YNIbTaT
Yucna u Crenenn c HaTypaJbHBIM IIpuBoguts 4ucI0Bble M  OyKBeHHbIE
BBIYUCJICHHUSA: IIOKa3aTesieM M €€ CBOWMCTBA. 3aluCh | MNPHMeEPHI CTETIEHU c HaTypaJbHbIM
Crenens ¢ yyciia B JECATHUYHOM MO3UIIMOHHOW | IMOKa3aresneM, OOBACHSAS 3HAUEHUS OCHOBaHUS
HATypPaJIbHBIM CUCTEME CUMCIICHUS CTEIIEHM M TIIOKa3areis CTENEHH, HaXOAUTh
nokasareJjem 3HaYeHUs1 CcTeneHed Buma a" (a — mroboe
(6 9) palMoHaIbHOE YHCJI0, # — HATYPAIbHOE YHUCIIO).
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Ha3Banue
pa3nena (Tembl)
(4HCJI0 YaCOB)

OcHOBHOe coep:xaHmne

OcHoBHbBIE BUABI 1eSITeJIbHOCTH
o0yyarouuxcs

ITonumaTte cMbICT 3anMcH OOJBIIUX YHUCEI C
MIOMOIIBIO JIECATUYHBIX JApoOed U cTeneHeu

yucaa 10, npuUMeHSATb UX B  peAIbHBIX
CHUTYAITUSIX
AJiredOpanveckue OQHOUWIEHBI. OpgHouleH Oguagerh anreOpanvyeckoll TEPMHUHOIOTHEN
BbIpaKeHMS: CTaHJAPTHOTO BH/JIA. CrerneHb | ¥ CHUMBOJIMKOM, NPHUMEHAThH €€ B Mpolecce
MHoro4jieHsbl OJTHOYJICHA. MHoro4seHsl. | 0CBOEHHUS Y4eOHOTO Marepuana.
(23 v) MHoOrouneH CTaHJApTHOTO  BHA. IIpuBonuTh OAHOYIEH M MHOTOWIEH K
Crenenp MHorowieHa. CloXeHHe, | CTAHAAPTHOMY BHIY.
BBIYUTAHUE, YMHOXCHUE U JEJICHUE OnpeneasTs CTENIEHH  OJIHOYJICHAa |
MHOTOYJICHOB. [Ipeo6pa3oBanue | MHOTOUJICHA.
LIEJIOTO BBIPAXEHUST B MHOTOWIECH. BhInosiHATHL yMHOKEHHE OJHO4YICHA Ha
Kopau MHOTrOUsIEHA. MHOTOYJIEH.
ToxmecTBo. ToxnecTBEeHHBIC BbInoaHATH CII0KCHHE, BBIYUTAHUE,
npeoOpa3oBaHUs anredpandeckux | yMHOKEHHUE U JIEJICHHE MHOTOUJICHOB.
BBIPAYKEHHIA. JlokazarenbCcTBO HaxonuTh KOpHH MHOTOUYJICHA.
TOXIECTB ®opmyIHpOBATH onpeesIeHUe
TOXKJIECTBEHHO PaBHBIX BBIPAKCHUI.
Hcnonb3oBaTh mpaBwiia Jjisl JOKa3aTeIbCTBA
TOXKJIECTB.
BbINOJHATH TOXKIECTBEHHbIE
npeodpa3oBaHMsi  IICJIOTO  BBIPAXECHHS B
MHOTOYJIEH MPUBEICHUEM IMOJA00HBIX CIaracMbix,
PAaCKpBITHEM CKOOOK.
OcymecTBJIATh PA3I0KEHUE MHOTOUYJIECHOB
Ha MHOXWUTEIU IyTEM BBIHECEHHS 3a CKOOKHU
00111eT0 MHOXKHTEJISI, METOJIOM TPYIIITHPOBKH.
IIpumeHsaTh NMpeodpa3oBaHue MHOTOWICHOB
JUISL PEIICHUs] pa3IMYHBIX 3a/a4 U3 MaT€MAaTHUKH,
CMEXHBIX MPEAMETOB, U3 PEeaIbHON TTPAKTUKH.
3HAKOMHUTBCSET €  HMCTOpPUeNl  pa3BUTHUSA
MaTeMaTUKH
AuredOpanyeckue dopMyiibl COKpAaII€HHOro Ogiagerh anreOpanvyeckold TEPMHHOIOTHEN
BbIpaKeHMS: YMHOXXEHHUSA: KBaJpaT CYMMbl M |4 CHMBOJIMKON, NPUMEHATH €€ B IMpoIecce
Dopmyibl KBaJIpaT pPa3HOCTH JBYX BBIPAXKEHMIA, | OCBOCHHUS Y4EOHOTr0O Marepuana.
COKPAIIEHHOT O KBaJpar CYMMBI HECKOJIbKHX BBINOJHATH TOXKIeCTBEHHbIE
YMHOKEHUS BBIpOXKEHUH, Ky0 CyMMbl Hu KyO | mpeoOpa3oBaHMsi  1€JIOTO  BBIPQXEHUS B
(14 9) Pa3HOCTH JBYX BBIPAKEHUM, PA3HOCTH | MHOTOUJIEH MPUBEICHUEM MOAOOHBIX CIaracMbiXx,
KBaJIpaToB JIByX BBIPAXECHHI, | pACKPBITUEM CKOOOK, C HCIIOJIb30BaHUEM (HOpMYIT

IIPOU3BEJCHUE PA3HOCTH M CyMMBI
IBYX BBIPQXCHHMH, CyMMa U Pa3HOCTb
KyOOB IByX BbhIpakeHH. Pa3noxenne
MHOT'OWJIEHA Ha MHOHUTEIIN.
BeiHeceHne o0LIEro MHOXUTENA 3a
CKoOKH. MeToJ| rpynnupoBKH

COKPAILLEHHOIO YMHOXKEHHS.

OcymecTBIATh Pa3jIoKEHUE MHOTOYJICHOB
Ha MHOXHUTCIIN HYTéM BBIHECEHHSI 34 CKOOKH
o0IIero MHOXHUTEJNS, METOJOM TI'PYHIHPOBKH,
PUMEHEHUs (hopMyITBI COKpAILEHHOTO
YMHOMEHHMS.

I[IpumensiTh npeodpazoBaHue MHOTOUICHOB
JUIS pellieHHs pa3IMyHbIX 3a]ad U3 MaTeMaTHKH,
CMCXHBIX ITPEAMETOB, M3 peaHBHOﬁ IIPaKTHUKU.
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Ha3Banue
pa3nena (Tembl)
(4HCJI0 YaCOB)

OcHOBHOe coep:xaHmne

OcHoBHbBIE BUABI 1eSITeJIbHOCTH
o0yyarouuxcs

3HakoMuTbCSI € HCTOpHel

MaT€MaTHUKN

Pa3BUTHA

Yucaa u Hemumocts LIEJIBIX YHUCEN. IIpuMeHATH CBOMCTBA IEIMMOCTH.
BbIYMCJICHUSI: CgoiictBa aenumoctu. IIpocteie u IlpuBoauTh mnNpUMepPbI M PACHO3HABATH
Jeanmoctb COCTaBHble  uMcia. YETHBIE W [ OpOCTbIE W COCTAaBHBIE YHCIA, YETHBIE U
(10 v) HEYETHBIE qyuca. [IpusHaku | HEYETHBIE YKCIA.
nenuMoctu Ha 2, 4, 8, 5, 3, Jdoka3piBaTh M NPUMEHATH IMPU3HAKU
6, 9, 10, 11. I[lpusznaku penumoctu | nenmumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMBI ¥ IIPOU3BEACHHUS 1IEJIbIX YNCEN | MPU3HAKU JACIUMOCTH CyMMBbl U TPOU3BEACHUS
npu pelreHuy 3anad. HaumOonbImuid | mebIxX Yuced.
oOLIMIA JenuTellb YW HaUMEHBIIEE Haxoaury HanOONbIINI OOIUI HEJIUTENb U
o0rmiee KpaTHOE JBYX 4Hcell. B3anMHO | HauMeHbIIee 001ee KpaTHOE JIBYX YHCEI.
npocThle yucia. Anroput™m EBkiupa. Pemarh npakTuKo-OpuEeHTUPOBAHHBIE 3a/1a4H,
Henenne c¢ ocrtarkoM. CpaBHEHHUS | UCIOJIB3YSl HAWOOJBIIMKA  OOIIMH  JETUTEINb,
LEJBIX yucen o MOJIYJIIO | HAaMEeHbIIee 00IIee KpaTHOE ABYX YUCE.
HATypaJIbHOTO YHUCia Pacno3naBarh B3aMHO ITPOCTHIC YUCIIA.
IIpumensTh anroput™m EBknuja.
@opMyJIUPOBATH OIPEACICHUS JETUMOCTH
HaleJI0, YMCEN, CpPaBHUMBIX [0 JaHHOMY
MOZYJIIO.
BbIOJIHATH [€JIEHUE C OCTaTKOM
DyHKIUH: Jluneitnas QyHkuus, e€ cBONCTBA. Pacno3naBarhb qMHENHYIO (QYHKIMIO
JInneitnas I'paduk nunerinoi pynkuuu. I'padux |y = kx + b, ommceiBaTh €€ CBONCTBa B
pynkuus ¢byskuu y = | x |. KycouHo-3ajaHHble | 3aBUCUMOCTH OT 3HAYEHUH KOAPPUIUEHTOB k U
(16 v) byHKIIH b.

Crpoutrb rpaduxkm nuHeilHOW GYyHKIMH,
GyHKIUY y = | X |, KyCOUHO-3aJJaHHOH (PyHKIMH.

Hcnoab3oBath nHQpoOBBIE pecypehbl s
HOCTPOEHUS TpapuKoOB (GYHKUUN U U3yUEHHs UX
CBOMCTB.

YpaBHeHusi u
CHCTEeMBbI
YPABHEHHUIi:
Cucrembl
JIMHENHBIX
yYpPaBHeHH
(14 v)

VYpaBHeHHE c JBYMsI
nepeMeHHbIMH. [paduk auHENHHOTrO
YpaBHEHHUsI C JIByMs II€pPEMEHHBIMU.
Cucrempl JMHEHHBIX YpaBHEHUH C
IByMsi nepeMeHHbIMU. ['paduueckuii
METOJ PELICHUs] CUCTEMBI JIMHEUHBIX
YpPaBHEHUH C JABYMs IEPEMEHHBIMM.
Pemenue CUCTEM JIMHENHBIX
YpaBHEHUH C JABYMs NEPEMEHHBIMU
METOIOM IIOJCTAaHOBKU M METOIOM
cinoxxenus. Cucrema JByX JMHEWHBIX
YPaBHEHUN C JByMs II€PEMEHHBIMU
KaK MOJIENIb PeaJbHOM CUTYaIuH

IIpuBoauTh IIPUMEDPBHI JIMHEHHBIX
3aBUCHMOCTEH B pEaJIbHBIX IpoLeccax u
ABJICHUSX

Crpoutb B KOOPAMHATHON IUIOCKOCTH
rpadpuK JIMHEHHOrO ypaBHEHHS C JABYyMS
IIEPEMEHHBIMU; IOJIb3YSCh rpaduxom,

NPUBOIUTH MPUMeEPbI PEILICHHUs YpPaBHEHHUS.
HaxoauTs  pemieHHe  CHCTEMBI  JABYX
JMHEWHBIX YPaBHEHUH € AByMs NIEpEMEHHBIMHU.
CoctraBasiTb W pemiarb CHCTEMY JIBYX
JUHEHHBIX ypaBHEHHH IO YCIIOBHIO 3a/1auH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU c
KOHTEKCTOM 3aJ]a4M MOJTYYECHHBIH pe3yabTaT
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Ha3Banue
pa3nena (Tembl)
(4HCJI0 YaCOB)

OcHOBHOe coep:xaHmne

OcHoBHbBIE BUABI 1eSITeJIbHOCTH
o0yyarouuxcs

IToBTOpEHME M
000011IEHNE

(CRY)

3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOJIOB Kypca 7 kiiacca, 0000IieHmne

Bei0upars, NPHUMEHATH OLICHUBATDH
crnoco0bl  CPaBHEHHUS YHUCEN, BBIYMCICHUH,
TOXIECCTBEHHBIX npeoOpa3oBaHUi
anredpandeckux BBIPAKECHU, pelieHus
YpaBHEHUH M CHUCTEM YpaBHEHUH,
byHKIM, aHAIN3a U TIOCTPOSHHS UX TPaUKOB.

Hcnons3oBarb
(pyHKIMOHAJIBHO-TPapHYECKUe
NpeACTABJICHHUS IS PELICHMS 3a/1a4.

OcymecTBasATh CAMOKOHTPOJIb
BBINIOJHAEMBIX ~ JACUCTBUM M CaMOIIPOBEPKY
pesyibrata  BBIUMCIEHMH, IpeoOpa3oBaHuUi,
MIOCTPOCHMUIA.

Pemare 3agaum U3 peanbHOM  KU3HHU,
NPUMEHATh, MaTeMaTHYeCKHe 3HAHMA Ul
peleHus 3aa4d U3 APyrux MpeiMeToB.

Pemiare TekcTOBBIC 3a1a4HM, CPABHHMBATD,
BbIOMPATh cNOCO0bI PENICHUS 3a/1a41

8 kyacc (HE MEHEE 136 4)

Ha3Banue
pasaeJia (TemMbl)

OcHoBHOe coep:kaHue

OcHoBHBIE BUIbI J€ATEJIbLHOCTH

Kypea (ducio o0y4aromuxcs
4acoB)
YpaBHeHus u YucnoBsie HEPaBEHCTBA. @opMyIHPOBATH  CBOWCTBA  YHCIOBBIX
HepaBeHCTBA: CBoiicTBa YHCJIOBBIX HEPABEHCTB. | HEPABEHCTB, WUIIOCTPUPOBAaTh ~ UX  Ha
HepaBencrBa Jloka3aTenbCTBO HEPABEHCTB. KOOPJIUHATHON IPSIMOH, JA0Ka3bIBATh
(20 u) HepaBeHcTBO ¢ TIepeMEHHOM. | anreOpanveckw.
Crporue u HECTpOTrHe HEpaBEHCTBA. OuenuBarsb 3HAYCHHUSI BBIPKCHHSI,

CrnoxeHne U YMHOXEHHE YHCIOBBIX
HepaBeHCTB. OlLIEHWBAaHWE 3HAYECHHS
BBIPAKEHUS.

[TonsiTue 0 peneHnn
HEPAaBEHCTBA C OJHON IEPEMEHHOM.
MHOXECTBO pEIlIeHUII HEPaBEHCTBA.
PaBHOCHIIBHBIE HEPaBEHCTBA.
HepaseHcTBO-CrieicTre.

Yucnossie MPOMEXKYTKH.
JIuHeitHoe HEepaBeHCTBO C OJIHOU
IIEPEMEHHOM M MHOXECTBO €TI0
peuieHuii.  PemieHne — TUHEWHBIX
HEPaBEHCTB C OIHOW IEPEMEHHOM.
Cucrtembl JIMHEMHBIX HEPABEHCTB C
OIHOW  mepeMeHHOW.  Pemenue

TCKCTOBBIX 3a1a4 C IIOMOIIIBIO

WCIIOJIb3Ysl HEPABEHCTRA.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJIE
peuieHus 3a1ad.

Omnpeaesasitb paBHOCUIIbHBIE HEPABEHCTBA.

IIpuBoaurts [IPUMEPBHI peneHuin
HEpaBEHCTB.

Pemiarb JMHENHBIE HEPABEHCTBA C OJHOMU
NIEPEMEHHOM, CUCTEMBI JINHEWHBIX HEPABEHCTB,
M300pakaTh pelIeHWE Ha YHCIOBOM MPSMOH,
JA0KA3bIBATH HEPABEHCTBA.

Pemiats TEKCTOBBIE 3a/laud C TOMOIUIBIO
JIMHEWUHBIX HEPABEHCTB C OJJHON MEPEMEHHOI.

HccaenoBarpy JMHEHHOE HEPABEHCTBO C
OJIHOM MEPEMEHHOM C MapaMeTPOM.

3HAKOMUTBCA ¢ HCTOpHeH
anreOpsl

pa3BUTHUSA
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Ha3Banmue
pa3nena (Tembl)

OcHOBHOe cofep:xaHne

OcHOBHbIE BUbI AeATEJILHOCTH

Kypea (4uciio 00y4aromuxcs
JaCOB)
JMHEHHBIX HEPABEHCTB C OJIHOM
EpPEMEHHOU
Yucaa n KBagparHbie KOPHH. DopMyJIHPOBATH onpeaeJaeHue
BbIYMCJICHUS: ApudmeTrnueckuit KBaJIPaTHBIN | KBaApaTHOTO KOpHS u3 qyucia,
KBaaparHblii KOpeHb H ero cBoiicTBa. [loHsATHE | apuMETHUECKOTO KBAJIPATHOTO KOPHSL.
KOpPEeHb MppalMOHAIILHOTO 4Kcia. [lelcTBus IIpumensaTh OnepaLnio W3BIICYEHUS
(17 9) C  UppauUOHAIBHBIMM  YMCJIAMU. | KBAAPATHOIO KOPHS U3 YHUCIA, MCIOJIb3YH IIPU
CBolicTBa nencTBUi ¢ | HeoOXogMMOCTH KAMBLKYJIATOP.
MppauoOHaIbHBIMU YUCIIaMH. OueHuBaTh KBaJpaTHbIE KOPHU UEIBIMU
CpaBHeHue UPPAIMOHANIBHBIX | YUCIAMHU U AECATHUHBIMH IPOOSIMH.
quced. MHoxkecTBO CpaBHUBATH U YHOPAA0YUBATH

NeMCTBUTENBHBIX YUCEI.
IIpencraBnenuss 0 pacUIMPEHMIX
YHCIIOBBIX MHOXKECTB.

palOHAJIbHBIC W HPpAlMOHAJIBHBIC YHCIIA,
3alMMCAHHBIC C TOMOIIBIO KBAAPATHBIX KOpHGfI.
BbInoaHsATL orcpanuunu C

Honycrtumsle 3HAYEHUs | UPPALMOHAIIBHBIMU YUCIIAMM.
MEPEMEHHBIX B BBIPAKCHUSIX, HceenoBarh ypaBHEHHE X° = a, HAXOIUTh
coJlepKaInux apu(MeTHYECKUE | TOUHBIE W TPHUOMMKEHHbIE 3HAYCHUS KOpPHEH
KBa/IpaTHbIe KOPHU. TOXKIECTBEHHBIE | MPU
npeoOpa3oBaHus BBIPAXKECHUH, a>0.
coJiepKallnux apudmernyeckue HccaenoBars  CBOMCTBA  KBaJpaTHbBIX
KBa/IpaTHbIE KOPHU KOPHEH, IIPOBOAS YHCIIOBBIE JKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM KaJIbKYIIATOpA (KOMIBIOTEPA).
Jloka3bIBaTh CBOWCTBA apu(pMETHUECKUX
KBAQJIpaTHBIX KOPHEH; MPUMEHATb UX IS
npeoOpa3oBaHUs BEIPAKCHUH.
Boinosansars npeoopazoBanHusi
BBIPAKEHUM, COACPIKAIUX KBAJApPaTHbIE KOPHHU.
Bripaxkats nepemeHHbie U3 GopMyII.
BouruuncasarTs 3HAYCHUSA BBIPAKEHUI,
COJlepKalllUX KBaJpaTHbIE KOPHHU, HCIOJb3YS
pY HEOOXOMMOCTH KaJIbKYJISTOP.
HUcnoab3oBarh B XOA€ pelICHUs 3a1ad
JJIEMEHTApHbIC IPEACTABICHUS, CBA3aHHBIE C
npUOIKEHHBIMU 3HAYEHUSMHU BEJTMUMH.
3HAKOMUTBCA € HMCTOPHEH  pPa3BUTHSA
MaTeMaTUKU
YpaBHeHus u KBagparnoe ypaBHEHHUE. PacnosHaBare  ypaBHEHHs C  OJHOM
HepaBeHCTBA: @dopMyna  KOpHEM  KBaJgpaTHOIO | EPEMEHHOM, KBaJpaTHbIE YPABHEHUS.
KBaaparHnsie ypaBHECHUS. KonnuectBo Omnpeneasitb pAaBHOCUIIbHBIE YPAaBHEHUS.
YPaBHEHUSA JIEICTBUTEIbHBIX KOpHEU IIpuMeHATH CBOMCTBA ypaBHEHUH C OJHOU
(17 v) KBaJpaTHOro ypaBHeHUsA. Teopema | mEpeMEHHOM.
Buera. 3anuceiBaTh popmyay KOpHE
VYpaBHeHus, CBOJIUMBIE K | KBaIpaTHOIO yYpaBHEHUS, peumiatrb
JUHEHHBIM YpPaBHEHHMSIM WIH K | KBaJIpaTHble YPaBHEHMSl — TIIOJHBIE U
KBa/IPaTHBIM YPaBHEHUSM. | HEIOJIHBIE.
KBanpatHoe ypaBHEHUE c Omnpenensitb KOJIMYECTBO JEHCTBUTEIBHBIX

mapaMeTpoM. PemieHne KBaapaTHBIX

KOpPHEM KBaJpaTHOIO0 YPABHEHUSI.
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Ha3Banmue
pa3nena (Tembl)

OcHOBHOe cofep:xaHne

OcHOBHbIE BUbI AeATEJILHOCTH

Kypea (4uciio ol0yuaromuxcs
JaCOB)
ypaBHEHUI c napaMeTpamu. HaOnropate ¥ aHanuM3upoOBaTh  CBS3b
Pemenne kBajpaTHBIX ypaBHEHMH, | MEXIy  KOpHAMH U Kod(h(UIHEHTaMU
COJIEpIKAIIMX 3HAK MOJYJIS. KBaJIpaTHOTO YPaBHEHHUS.
VYpaBHeHHE Kak MaTeMaTH4yecKas ®opmyaupoBaTh TeopeMy Buerta, a Takxke
MOJIEIb peanbHON CUTyaluu. | oOpaTHYI0 TeOpeMy, IPUMEHSTb 3TH TEOPEMBI
Pemienne  TEKCTOBBIX  3ajad  C | AJs pemieHus 3ajad.
MIOMOIIIbIO KBAJPaTHBIX YpaBHEHUM IIpoBoguth mnpocreiimue HccaeI0BAHUSA
KBaJIpaTHBIX YpaBHEHUH.
Pematp TekcTOBBIE 3a1aUH.
3HAKOMHUTBCS € MCTOpPHEl  pa3BUTHUA
MaTeMaTUKU
AJredpanyecku ParnmonanbHele BBbIPAKEHUS. 3anuchIBaTh anreOpanyecKue BBIPAKEHUS.
€ BbIPAKeHHUS: ToxnectBenuble  npeoOpazoBanus | Haxonurb JIOITYCTUMBbIE 3HAYECHUSI
JIpo0HO-palMoOH | palMOHAJIBHBIX BHIPAXKECHUH. HepEMEHHBIX B JIpOOHO-pallMOHATIBHBIX
ajlbHbIE Anrebpanueckas IpoOb. | BBIpAKEHUSIX.

BBIPaKeHM s JlonmycTumble 3Ha4YeHUS IEPEMEHHbIX BbINOJIHATL YMCIIOBbIE TOACTAHOBKH U
(17 9) B JIpOOHO-PALIMOHANBHBIX | BBIYUCJIATH 3Hau€HUE JApoOH, B TOM UYHCIE C
BBIPQ)KEHUSIX. HOMOIIbIO KaJIBKYJISATOPA.

OcHoBHOE CBOMCTBO ®opMyJaHpPOBaTHL  OCHOBHOE  CBOWCTBO

anreOpanveckoir apobu. CrokeHue,
BBIUATAHUE, YMHOXCHHE U JCIICHUE
anreOpanvecKux IpoOeit.
Bo3Benenue anredpandeckoid 1podu
B CTEIICHb

anreOpanyeckoil 1poOU U MPUMEHSITh €ro s
npeoOpa3oBaHus IpooOeit.

BbInoJIHATH TOX/I€CTBECHHbIE
npeoOpa30BaHusl pallMOHAILHBIX BRIPAXKCHUH.

BbINOJIHATH AeiicTBUS C anredpandyecKkuMu
JPOOSIMHU. IIpuMeHnATH npeoOpa3oBaHus
BBIp)KEHUH JUI peleHns 3a1ad.

Boipa:kath mnepemeHHble U3 (GOpMyn
(busnueckux, T€OMETPUYCCKHX,
OTIMCHIBAIOUINX OBITOBBIC CUTYAITUH)

YpaBHeHnus u
HEPaBEHCTBA:
JApoOHo-paunon
aJbHbIE

Jpo6Ho-panoHanbHbIE
YpPaBHCHMUS. Pemienune
IpOOHO-PALIMOHANBHBIX YPAaBHEHHIA,
CBOMSIIMXCS K JMHEWHBIM WA K

Pacno3naBarnb IpOOHO-palMOHATBHBIE
ypaBHEHHS.

Pemarnp IpOoOHO-pallMOHANIbHEIE
YpaBHEHUsI, CBOIAIIMECS K JIMHEWHBIM WJIH K

YPaBHEHHS KBa/IpaTHbIM YpaBHEHUsIM. PenieHue | KBagpaTHbIM  YpPaBHEHUSIM, HMCIHOJIb30BATh
(19 9) IpOOHO-pallMOHATIFHBIX  YPaBHEHUH | METOJ 3aMEHBI IIEPEMEHHOM.
METOJIOM  3aMEHbl  IE€PEMEHHOM. Pemars TEKCTOBbIE 3aga4u
Pemenne  TeKCTOBBIX  3amady  C | anreOpandyecKuM CrHOcoOOM: TEepexXOomuTh OT
MOMOIIIbIO  IPOOHO-pAIOHATIBHBIX | CIIOBECHON (POPMYIUPOBKH YCIOBHS 3aadud K
YpaBHEHUH. I'paduueckast | anreOpandeckoil Momenu MyTEM COCTaBICHUS
WHTEpIpEeTalus ypaBHEHUN C ABYMs | YpaBHEHHUs; PellaTh COCTaBICHHOE YPABHEHUE;
MEPEMEHHBIMU MHTEPIPETUPOBATH PE3YJIbTaT.
Hcnoan3oBars rpaduyecKyio
WHTEPIIPETAMI0  ypaBHEHUH  C  JABYyMS
IEPEMEHHBIMU
DOyHKUUHA O0nacTe ompeleNeHus U Hcnoan3oBarb (yHKIIMOHATBHYIO
(1549) MHOKECTRBO sHAYeHHi | TEPMHHOJIOTHIO M CHMBOJIHKY.

dbyukiun. CrocoObl  3aJaHHs
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HasBanue
pa3nena (Tembl)
Kypca (4uci1o
JaCOB)

OcHOBHOe cofep:xaHne

OcHoBHbIE BUABI e TeJIbHOCTH
00y4aromuxcs

bynakmui. [paduk  dyHKIUW.
YreHue CBOUCTB (DyHKIIUU IO
eé rpaduxky. [Ipumepsl
rpadukoB byHKUUH,
OTpaXKaroIUX peanbHbIe
IIPOLIECCHI.
OyHKIWH,
IPSIMYIO "
IIPONIOPLIMOHAJIBHBIE
3aBUCHUMOCTH, MX Tpa(uKu.
k

OyHKIMH y =X, y =X, y = X,

OTHCHIBAOIIIHE
00paTHy10

y= VX 1 ux ceoiicta

Haxonuth  obmacte  ompeneneHus U
MHOYECTBO 3HaYCHHUH (PyHKITUU.

BeryucasrTs 3HAYEeHUH (GyHKUIMH,
3aIaHHBIX (opMysnamMu (MpU HEOOXOAMMOCTH
UCIIOJb30BaTh  KaJIbKYIATOP);  COCTABJISATH
Ta0IMIbI 3HAYeHU QyHKIINH.

OnuceiBaTh cBOMicTBAa (DYHKIIMK HA OCHOBE
e€ rpauuecKoro npeacTaBIeHMs.

HaxoauTts ¢ nomMoubio rpadguka GyHKIUN
3HaUYE€HUWE OJHOM W3  paccMaTpUBAEMBIX
BEJIMYHH [0 3HAYECHUIO IPYTOH.

HUccaenoBarn IpUMEPBI rpadukos,
OTpaXaIOIIKUX PEaJIbHbIE MTPOLECCHI U SIBICHUS.
IIpuBoauTh NMpHMepbI MPOLIECCOB U SIBICHUI
C 3aJJaHHBIMU CBOMCTBaMHU.

Bouipaxare  ¢opmy.toii
MEXly BEJINYMHAMM.

OnuceIBaTh XapakTep H3MEHEHUs OJHOU
BEJIMYMHBl B 3aBUCUMOCTH OT HW3MEHEHUs
JIPYyTOil.

Pacno3HaBaTh BUIbI M3y9aeMbIX (DYyHKITHIA.

Crpoute rpaduku  QyHKIMA Y = X2,

k

y=x,y="r y=x.

3aBUCUMOCTb

Hcnoan3oBars
(pyHkuuoHajJbHO-IrpapuyecKue
NpeacTaBICHUs TUTSL peneHus 51
UCCIIEI0BaHUs yYpaBHEHUHU U CUCTEM
YPaBHEHUH.

IlpumenaTs uwHMdpoBbIe pecypebl Uit
MOCTpPOEHUs TrpaduKkOoB U  HCCIEAO0BaHUS
CBOMCTB hyHKIIUN

AnredOpanyecku
€ BbIPa)KeHH:
Crenenn

(14 v)

CrerneHs ¢ 1eJIBIM ITOKa3aTeeM U
e€ CBOICTBA.

CrangapTHbIil BUI qycIia.
Pa3mepsl OOBEKTOB OKPYIKAIOIIETO
MHpa, JJIATEITLHOCTh MPOIECCOB B
OKpYXalollleM MUpe

D®opMyJHPOBATH OINpeesieHue CTEIECHU C
LIEJIBIM MOKa3aTeIeM.

DopMyJIHPOBATD, 3anMuchiBaTh B
CHMBOJIHYECKOH (popMe U M/LIIOCTPHPOBATH
NMpUMepaMM CBOWMCTBAa CTEMEHU C LEIbIM
MoKa3aTeaeM.

IIpumeHnsaTh  cBOMCTBA
npeoOpa3oBaHus BBIPAKEHUH,
CTETIEHH C 1IEJIBIM I0Ka3aTeIeM.

BoInoansaTh  JeMCTBMSI C  YHCIIAMH,
3alMCaHHBIMU B CTaHJAApPTHOM BHUJIC
(YMHOXeEHHeE, IeJIeHHe, BO3BEICHUE B CTCTICHBD).

[Monyuyars mpeacrabjieHMe O 3HAYMMOCTH
JIEUCTBUTEIIbHBIX 4YMCE B  IPAKTUYECKOH
JIeSITeJIbHOCTH YEI0BEKa.

CTEeTICHH ISt
COZIepIKaIINX
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Ha3Banmue
pa3nena (Tembl)

OcHOBHOe cofep:xaHne

OcHOBHbIE BUbI AeATEJILHOCTH

Kypea (4uciio ol0yuaromuxcs
JaCOB)
AHATU3UPOBATHL M J1eJ1aThb BBIBOAbLI O
TOYHOCTH TPUONKCHUS HPPANMOHATIBLHOIO
Yyucla Mpy PelIeHUH 3aad.
OkpymisiTh  UppalMoOHAJIBHBIE  YHCIIA,
BBINOJHATH NPUKUAKY pe3ylnbTrara
BBIYHMCIICHU, OLEHKY 3HAYCHUN YHCIIOBBIX
BBIpaKCHUU
Yucaa n Henenue ¢ ocrarkoM. CpaBHEHUS ®opMyIUpOBaTh ONpPENEIEHUs 1ETUMOCTH
BbLIYMCJICHUSA: LIEJIBIX YHCe 1o MOIYJIO | HAIEJO0, 4YHCEN, CPaBHUMBIX 10 JaHHOMY
Jleaumocthb HaTypaJbHOTO YHCIA. CaoiicTBa | MOIYIIO.

(74)

cpaBHeHMH 1o Moaymo. OcTtarku
CYMMBI U TIPOU3BE/ICHHS IO TAaHHOMY
MOJTYJTIO

BbInoaHATH JeNIeHUE ¢ OCTATKOM.

Jloka3pIBaTh M NPHUMEHATH
CpPaBHEHUH 10 MOIYJIIO.

HaxonuTh ocTaTKku CyMMBbI U IPOU3BEICHUS
110 JAaHHOMY MOJYJIIO

CBOICTBa

IloBTOpEHUE M
00001IEHNE
(10 9)

IToBTOpEeHNE OCHOBHBIX HMOHSATHI
U METOJOB KypCcOB 7 M 8 KIJAaccoOB,
00o00111eHue 3HaHU|

Bui0npars, NPUMEHATh  OLCHUBATh
croco0bl CpaBHEHHUS YHUCEN, BBIYUCIICHUH,
TOXJIECTBEHHBIX MPeoOpa30BaHuil BbIpaXKEeHU,
pELICHUs] ypaBHEHH W CHUCTEM YpPaBHEHUI,
HEpPaBEHCTB, HOCTPOEHUS IPa(PUKOB.

OcyumecTBasTh CaMOKOHTPOJIb
BBINIOJIHAEMBIX JEHCTBUM U CaMOIIPOBEPKY
pe3yabrata  BBIYUCIEHUH, MpeoOpa3oBaHUi,
IIOCTPOCHUM.

Pemars 3aga4u U3 peajibHON KM3HH,
IPUMEHATh MaTeMaTHYeCKUe 3HaHUA U1
pemenus 3a1a4 U3 ApyTux IpeIMeTOB.

Pemars TekcTOBBIEC 3a1a4U, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PEIICHHUS 3aa4H.

Hcnoan3oBars
(pyHkumoHaabHO-TpaguUeCcKue
NPeACTABJICHHUS JIUIsl PELICHMS 33124

9 k1acc (HE MEHEE 136 4)

Ha3Banue
pasaeJia (TemMbl)
Kypca (4uciao

OcHOBHOe cofep:xaHne

OcHoBHBbIE BU/IBI 1€ATEJILHOCTH 00yYAKOIIUXCS

JaCOB)
DyHKIUH Oynkuus. CpoiicTBa  (QyHKIUI: OnuceiBaTh NOHATHE QYyHKIUY.
(254) HYIIH ¢byHKLIMY, IIPOMEXYTKH IIpumensite  cBoiicTBa  (QyHKUMH:  HYJIH
3HAKOIOCTOSTHCTBA GbyHKIMY, | QyHKUMH,  NPOMEXYTKH  3HAKOMOCTOSIHCTBA
IPOMEXKYTKH BO3pAaCTaHUS U | QyHKIMH, TPOMEXKYTKH BO3pACTaHUs U yObIBaHUS
yObiBaHust  (pyHKUMU, uéTHble U | QyHKUMM, UYETHBIE M  HEYETHbIE (YHKIMH,

Heu€THble (PyHKIMU, HauOomblIee U

HauMEHbIIEee 3HAUCHUS (YHKIIIH.

HanOOJIbIICE U HAMMCHBIIICE 3HAYCHUS q)yHKI_II/II/I
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HasBanue
pa3nena (Tembl)
Kypca (4uci1o
JaCOB)

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

[Toctpoenune rpadukoB GyHKIMN
C MOMOIIIBIO ITPeoOpa3oBaHuil.
KBagparueiii tpéxunen. Kopau

KBaJ[paTHOTO TpEXUIEHA.
Paznoxenue KBaJpaTHOTO
TpEXuwieHa Ha JVHENHbIe
MHOKHUTEIIN.

KBanmparnuynas ¢yakmus u  eé
cBoiictBa. [lapabGona, koopauHaTHI
BEPILHHBI napaloIbl, 0Ch
cummerpun napadonsl. Iloctpoenue
rpaduka KBagpaTUYHON (YHKIIUH.
[onoxenue rpaduka KBaJApaTUIHOMN
byHKIIMM B 3aBUCHUMOCTH OT €&
ko3 dummentos.  Mcnonbs3zoBaHue
CBOMCTB KBaJ[paTHUHON  (PyHKIIMH
JUISL peUIeHHUs 3a7ad.

CreneHnble byHKIMH C
HATypaJbHBIMU TIOKa3aTeNsIMU, WX
rpaduku 1 CBOMCTBA.

I'paduku ¢pynkumit: y = Vx , V=
3
Ve y=x]

PacnoznaBarsp KBa/IpaTHBIN TPEXUIIEH,
YCTAHABJIMBATh BO3MOKHOCTb €T0 Pa3JIOXKECHHUS
Ha MHOXUTENH, PACKJIAAbIBATH HA JIMHEHHBbIE
MHOKHTEJIH KBAaJIpaTHBIN TPEXUJICH c
HEOTPULIATEIIbHBIM JUCKPUMUHAHTOM.

Pacno3sHaBarh KBaJpaTHU4YHYIO (YHKLHIO IO

dhopmyme.

I[puBoauTh NMpHMepPhI KBaJ[paTHYHBIX
3aBUCHMOCTEH W3 peajbHOW KU3HHU, (DHU3HKH,
T€OMETPHH.

BeisiBasith ©u  0000mare  OCOOCHHOCTH
rpaduka KBaJAPaTHIHOM byHKIMH
y=ax*+bx+c.

Onpenensitb KOOPIMHATHI BEPIIUHBI

napabosibl, 0Cb CHMMETPHUU TTapadoIIblL.

Ctpouth TpaduKu KBagpaTHYHBIX (YHKIUH,
3a7aHHBIX (HOpMyJIaMH BHAA V = ax’, y = ax’ +gq,
y=(x+bl+c,y=ax’*+bx+c.

BbINoJIHATH MOCTPOeHHne TpaduKoB PyHKIHIA

c IIOMOIIBIO npeoOpa3oBaHUiA BHUJA:
Sox) = fx)ta; fix) > fxta);,  fAx) > kx),
Sx) = fllx]), fix) — [fx)].

Pacno3HaBaTrh  creneHHbIe  (QyHKIMH  C

HaTypaJbHBIMU MOKA3aTeIsiMU, CTPOUTH IpaduKu
CTeTICHHBIX (DYHKIUH C moKkazarensmu 2 u 3.
HUcnonb3oBaTh CBOMCTBA rpapukoB
CTEMEHHBIX GyHKIIM ¢ HaTypaJbHBIMU
MoKa3aTes MU IIPU PellieHnH 3ajay.

. 3
CrpouTthb rpaduku GyHKIUHR y = Vx , V= U
y=1lxl.
AHAIU3MPOBATh M MNPHUMEHSATH CBOICTBa

U3yYEHHBIX (DYHKIUHN IS X MOCTPOEHUS, B TOM
YHCII€ C ITOMOIIBIO IU(POBEIX PECYPCOB

YpaBHeHus u
HepaBeHCTBA:
KBaaparnsbie
HepaBeHCTBA
(15 9)

ITonsTue 0 pelLeHun
HEpPABEHCTBA C OAHON MEPEMEHHOM.
MHO0X€eCTBO pELICHUN HEPABEHCTBA.

KBagpartHele  HepaBeHCTBa  C
OIHOW  mepeMeHHOW.  Pemenue
HEPAaBEHCTB I'paUyECKUM METOAOM
u METOJIOM HMHTEPBAJOB.
HepaBenctBa, conmepxamue 3HaK
MOJTYJIS.

CucremMbpl HEPAaBEHCTB C OJHOU
IIEpEMEHHON. PernieHne TeKCTOBBIX
331a4 C TIOMOLIBI0 HEPABEHCTB,
CHUCTEM HEPaBEHCTB.

Ywurarn, 3anMchIBaTh, NOHMMATh,
HHTEPNPeTHPOBATh HEPAaBEHCTBA; UCIOJIB30BaTh
CUMBOJIUKY U TCPMUHOJIOTUIO.

BoinosnsATh npeoOpazoBaHUs HEPABEHCTB,
HCNOIB30BaTh JUIs NpeoOpa3oBaHMs CBOWCTBA
YHCJIOBBIX HEPABEHCTB.

Pacno3naBarh KBajJpaTHbIE HEPABEHCTBA C
OJTHOM MIEPEMEHHOM.

Pemars KBaJIpaTHOE HEPABEHCTBO
rpaduyeckuM METOJJOM U METO/IOM UHTEPBAJIOB.

Pematp kBajpaTHbIE HEPABEHCTBA, UCTIOIb3YS
rpaduyeckue mpercTaBiIeHHUs.

Pemare HepaBeHCTBa,
MOJTYJIS.

coacpiKalme 3HaK
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HasBanue
pa3nena (Tembl)
Kypca (4uci10
JaCOB)

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

HepasenctBo c JIByMsl
HepPEMEHHBIMH. Pemenne
HCPAaBCHCTBA C ABYMsL

nepeMeHHbIMU. [ paduueckuii MmeTon
pelIeHusT CHUCTeM HEPaBEHCTB C
IByMs  nepeMeHHbIMU. CHCTeMBbI
HEPaBEHCTB C JIByMsl IEPEMEHHBIMU

N300paxkare pelieHre HEpPaBEHCTBA C OAHOM
IEPEMEHHOM M  CHCTEMBl HEpPAaBEHCTB  Ha
KOOPAMHATHOM INPSIMOM, 3allUCBIBAThL PELICHUE C
IIOMOIIIBIO CUMBOJIOB.

OcBauBarb M NPUMEHATb HEPABEHCTBA IIpU
pElIEHHH pa3iIu4YHbIX 3aJa4, B TOM 4YHUCIE
IIPaKTUKO-OPUEHTUPOBAHHBIX.

Pacno3HaBarb  HEpaBEHCTBO  C
IIEPEMEHHBIMH.

IIpumensiTe rpaduyeckuii Meron pereHus
CHUCTEM HEPaBEHCTB C ABYMsI [IEPEMECHHBIMU

JIByMSI

YpaBHeHus u
HepaBeHCTBa:
YpaBHeHus,
HEpPaBEeHCTBA U
HX CHCTEMBI

bukBanparHbie YPaBHEHHS.
[IpuMeppl NpUMEHEHHI METOAOB
PaBHOCWIIBHBIX  IIpeoOpa3oBaHuil,
3aMEeHBI TIEPEMEHHOM, TpaduIecKoro
METOZA TP PELICHUH yPaBHEHUN

Pemarsp OMKBaJpaTHBIE ypaBHEHHUS.
IIpumeHsaTH MEeTOAbI PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBbI MEPEMEHHOI,

rpaduueckoro MeToja MpU PEHICHUH ypaBHEHUN
3-i1 1 4-11 cTeneHen.

(254) 3-it u 4-11 creneHei. Pemiaths 1poOHO-paIiOHAIEHBIC YPAaBHEHHS H
Pemenue npoOHO-pallMOHANBHBIX | HEPABEHCTBA.
YPAaBHEHUHN U HEPABEHCTB. Pacno3HaBarh JIMHEIHBIE YPaBHEHUS C IBYMs
Pemenne cucreM ypaBHEHUH C | IEPEMEHHBIMH.
JIBYMs I€peMEHHbIMU. Pelienue Crpouthb rpaduku ypaBHEHMH, B TOM YHUCIIE
IPOCTEHIINX CHUCTEM HEIMHEWHBIX | HCIOJIBL3Yys HU(POBBIE PeCypPChI.
YPaBHEHUN C JBYMsI IEPEMEHHBIMHU. Pemars  mpocreiimme  CHCTEMBI  JIBYX
I'paduueckuii  MeTox  pelleHUs | HEMMHEMHBIX YpaBHEHUH C JBYMsl IEPEMEHHBIMU.
CHUCTEMBI HEJIMHENHBIX YPaBHEHHUHU C IIpuBoauTe rpauyeckyro HHTEPHpPETALHIO
IByMs  nepeMeHHbIMH. (Cucrema | pelleHus ypaBHEHMsI C IBYMsS IEPEMEHHBIMH U
JBYX HEJIMHEMHBIX YpaBHEHUH C | CUCTEM YpaBHEHHH C JBYMs EPEMEHHBIMH.
JIBYMsI TIEPEMEHHBIMM KaK MOJEIb Pemiath TekcToBBIE 3aJa4M alreOpandecKuM
peabHOM CUTYallUHU. CrocoooMm.
Cucrema HEJIMHEHWHBIX HccnenoBarn CHUCTEMBI HEJIMHEWHBIX
YPAaBHEHUH C TapaMETPOM. YPAaBHEHUH C TapaAMETPOM.
IIpocrelimme  HepaBeHCTBA € Pemate mpocreiine HEpaBeHCTBA C JBYMs
JIBYMsI IEPEMEHHBIMH M UX CUCTEMBI | IEPEMEHHBIMU M UX CUCTEMBbI
YucaoBbie ITonsTtue YK CIOBOU OcBauBatb M  NPHUMEHATb  MHIEKCHBIC
nocJjenoBarTe/IibH | rnocienoBareabHOoCTH. KoHeuHble u | 0003HaueHMs, CTPOUTH peuyeBble
OCTH U OeCKOHEUHbIE I0CIIE0BATEIbHOCTH. | BBICKA3bIBAHMSA c UCIIOJIb30BaHUEM
Nporpeccuu OrpanunueHHas TEPMHUHOJIOTUH, CB3aHHOM €  MOHATHEM
(254) IIOCJIEZIOBATEIBHOCTE.  MOHOTOHHO | IOCIJIENOBATEILHOCTH.
BO3pacTaroIas (yObIBarormas) Onpeneasitb  BUAbl  [OCIEI0BATEIbHOCTEH:
IIOCJIEZI0BATEIIBHOCTD. Crioco0bl | orpaHUYeHHasi MOCJIEA0BaTeIbHOCTh, MOHOTOHHO
3a/laHus MIOCJIEIOBATENBHOCTHU: | BO3pacTarolas (yOsIBaromas)
onucaTenabHbIM,  TaONMMYHBINA,  C | HOCIEI0BATENBHOCTS.
TIOMOIIBIO (POPMYJIBI AHanu3upoBars  (GopMmMyly A-TO  4JI€HA
1-TO 4JIEHA, PEKyPPEHTHBI. IIOCJIEZI0BATEIIBHOCTH WIH PEKYPPEHTHYIO
Apudpmernueckas u | hbopmymy u BbIYHCJIATH YJICHBI
reoMeTpHuYecKas IIPOIPECCUU. | MOCIIEN0BATENBHOCTEH, 3aJJaHHBIX TUMHU
CBolicTBa 4jeHOB aprbMeTHueckoi | hopmymamu.
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HasBanue
pa3nena (Tembl)
Kypca (4uciio
JaCOB)

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

U TEOMETPUYECKON  MPOrpEeCCHid.
dopMyiibl n-ro yjieHa
apuMeTHIECKO ¥ TeOMETPUIECKOM
nporpeccuii.  @opMysibl  CyMMBI
MIEPBBIX 7 WICHOB apu(pMeTHIeCKOM
Y TEOMETPUYECKON MTPOTPECCUH.
3anauu Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAJIbl U KPEIUTHI.
[IpencraBienue 0O CXOOMMOCTH

MOCJIEZIOBATENBHOCTH, 0
CYMMHPOBaHHUH 0OECKOHEYHO
yOBIBarOIICH F€OMETPUYECKON
MIPOTPECCHUMU.

MeTton MaTeMaTH4eCKon

uHaykuuu. Ipocreiimme npumMepsl

YcranaBiauBarb
IOCTPOEHUU IIOCJIEZIOBATENBHOCTH,
BBIIIMCAHBI IIEPBBIE HECKOJIBKO €€ YJICHOB.

Pacno3naBarsn apu(pMEeTHYECKYIO u
TEOMETPUYECKYI0O IPOIPECCHUU  IIPU  Pa3HbIX
crioco0ax 3aaHusl.

PemaThb 33124 ¢ ucnosbp3oBaHueM Gopmyi
n-ro 4jieHa apu(pMEeTUYEeCKON U reoMeTpuuecKon
IIPOrPECCUl, CYMMBI IIEPBBIX 71 YJICHOB.

M300pamars 4ieHbl IOCIEAOBAaTEIBHOCTH
TOYKAMM HA KOOPAMHATHOM INIOCKOCTH.

PaccmarpuBare npuMepbl INPOLECCOB U
SIBJICHM u3 peanbHOU KU3HU,
WUTIOCTPUPYIOIINE WU3MEHEHUE B
apu(MeTHUECKON MPOrPEeCcCUy, B TEOMETPUYECKON
Iporpeccur; H300pakaTb  COOTBETCTBYIOIIME
3aBHCUMOCTHU TPaPUUIECKU.

Pemiate 3agauM Ha NPOLIEHTHI, OAHKOBCKHE
BKJIAJIbl U KPEIUTOBAHUE.

IIpeacraBiasiTe OECKOHEYHbIE MEPUOAUYECKUE
IpoOu B BHJIE OOBIKHOBEHHBIX.

3aKOHOMEPHOCTDb B
CCJIn

3HAKOMUTBCA € NOHATHEM CXOIUMOCTH
MOCJE/I0BaTEIbHOCTH, HAXOJAUTH CyMMY
OCCKOHEYHO yOBIBAaIOIICH  TeOMETPHUUYECKON
IIPOIPECCUHN.
IpumensaTH MeTO/ MaTeMaTH4eCcKOn
WHAYKIOWH.
3HAKOMHUTBCSET €  MCTOpPHEN  pa3BUTHS
MaTeMaTHKU

41




HaszBanue
pa3nena (Tembl)
Kypca (4uci10

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

JaCOB)
Auredpanyecku Kopenp n-ii crenenu. CaolicTBa ®opMyIHpPOBATHL OMNpeENeNeHUs] KOpHSA n-U
€ BbIPAKeHHA: KOpHA n-i creneHd. CTeneHb C | CTEIEHM U CTENEHW C  PALMOHAIBHBIM
Crenens ¢ palMOHANBHBIM TIOKA3aTeIeM M €€ | MOKa3aTesieM.
PALMOHAJBHBIM | CBOICTBA. IIpumMeHATH onepaiuio 3BJIEYEHUS KOPHS n-1
noxKasareJjeM ToxaecTBeHHBIC MPEOOPA30OBAHMS | CTETICHH, HMCMOJB3YH TPH  HEOOXOTUMOCTH
(12 v) BBIPAXKEHUM, COAEPKAIINX KOPEHb KAJIbKYJIATOP.
n-u CTENEHH. ToxxnecTBeHHbIE BouruncasarTs 3HAYEHHUE CTETICHU c
npeoOpa3oBaHus BBIPAKEHUM, | pallMOHAIbHBIM ITOKA3aTEIIEM.
COZIepIKALINX CTENEHb c OueHuBaTh 3HAYCHHE KOPHS H-U CTEIEHH,
palMoOHaIbHBIM ITOKa3aTelIeM 3HaYEHUE CTENEHU C PallMOHAJIbHBIM MOKa3aTeleM
HEIBIMU YUCTIAMU U JICCATUYHBIMU IPOOSIMH.
CpaBHuBaThH " yHOPSA0YUBATH
palMoHaldbHBIE M  UPpPALMOHAJBHBIE  YHCIIA,
3alMCaHHbIE C IOMOILBIO KOpPHSA M-H CTEIEHH,
CTEIIEHU C PallMOHAJIbHBIM [10KA3aTEJIEM.
BbINOHATH TOXIECTBEHHBIE TPE0Opa30BaHuUs
BBIPAKEHHUSI, COACPIKAIIETO KOPEHb 71-i1 CTENEHH,
CTEIEHb C PALIMOHAJIBHBIM [TOKA3aTEIIEM.
3HAKOMUTBCA €  HCTOPHel  pa3BUTHUA
MaTeMaTUKU
IloBTOpEHUE, UYncaa U BbIYUCIEHHUA (3aITUCH, OnepupoBarb NMOHATHEM YHUCJIOBOTO
00001mIeHHE, CpaBHEHHUE, NEUCTBUA ¢ | MHOXecCTBA.
cucTeMaTu3anus | J1eHCTBUTEIbHBIMU YUCJIAMH, AKTya/Iu3upoBaTh TEPMHUHOJIOTHI0 u
3HAHUI' YUCJIOBasl ~ OpsiMasi;  MPOLCHTHI, | OCHOBHbIE JAEHCTBHA, CBA3aHHbIC C YHCJIAMM:
(34 v) OTHOILICHUS, MPONOPIMY; | HATYpaJIbHOE YHCIIO, IPOCTOE U COCTABHOE YHUCIIO,

OKpyIJIeHHE, TPUOINKEHHE, OLIEHKA)

JEIMMOCTh  HATypPaJIbHBIX  YHUCEJ, IPU3HAKH
JEIMMOCTH, IL€JI0€ YHUCIO, MOIydb YHUCIA,
OOBIKHOBEHHas " JECATUYHAS IpoOb,
CTaHIAPTHBIA BUJI 4YHCIA, apH(PMETHIECKHiA
KBAaJIPaTHBIN KOPEHb.

BpInosHATL  JA€HCTBHA, CPaBHUBATL U

YHOPAA0YHUBATHL 4KCIIA, NPEACTABIATh YMCIa Ha
KOODAMHATHOM  NPAMOW, OKPYINISATH  YHUCIA,;
BBINOJIHATL NPUKHUAKY M OLEHKY pe3yJbTara
BBIYMCIICHUM.

Pemiarp npakTu4eckue 3aga4M, COIEPKaLINC
OPOLEHTHI,  JOJM,  4YacTH,  BbIpaXKarolUlue
3aBUCHUMOCTH: CKOPOCTb — BpEMsl — PacCTOSHHUE,
[IeHa — KOJIMYECTBO — CTOMMOCTb, 00BEM pabOTHI
— BpEeMsI — IPOU3BOIUTENBHOCTD TPY/A.

Pa30uparp peasnbHbIE KU3HEHHBIE CUTYyallUH,
(opmyaupoBaTh HMX Ha A3BIKC MaTEMaTHKHU,

"31eCh MpeICTaBIEHBI SIIEMEHTHI COIEPKAHUS KypCa, M3yUaBIIMeECs B 5—8& Kiaccax u Tpedyrolue

MTOBTOpPEHUs, 00001eHU 1 cucTeMaru3aruu. O0pamarscs K 3TOMy MaTepuaity MOKHO B BHJIE aKI[CHTa Ha
3aBepIIAOIIEM dTale H3YIeHUs Kypca 9 Kiacca Win paclpeneisiTh 0 COOTBETCTBYIOIINM TeMAaTHIECKIM
paszenam, U3y4aeMbIM B TeU€HHE Y4eOHOr0 roja.
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HasBanue
pa3nena (Tembl)
Kypca (4uciio
JaCOB)

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

HaXOIUTh pEIICHUE, MPUMEHSs] MaTeMaTUu4eCKui
anmnapar, HHTEPIPETUPOBATH PE3YILTAT

TexcToBBIE 321a4U (peLICHUE
TEKCTOBBIX 3a/1a4 apU(PMETHUIECKUM
U anredpandecKuM Crocooamm)

PemaTh TekcTOBBIC 3371a9U ApU(DMETHICCKUM
CII0COOOM; U3BJIEKATh HEOOXOIUMBIC TAHHBIC,
MIPEICTaBIICHHBIE B BepOaTbHOM, IpaduaeckoM u
TaOJIMYHOM BHUJIE.

Pemarh TEKCTOBEIE 3a1a4H C IOMOIIBIO
BBEJICHUS IIEPEMEHHBIX, COCTABJISTh YPAaBHCHHUSI,
HEpaBEHCTBA, CUCTEMbI YPAaBHCHHUI U HEPABEHCTB
0 YCJIOBUIO 3a/1au

Anredpanyeckne BbIPaKeHUs
(mpeobpazoBaHue anredpandeckux

BBIPAXEHUM, JOITyCTUMbIE 3HAUEHU)

OnepupoBaTh NOHATHSIMH: CTETICHB C IEITBIM
HoKasareseM, apupMeTuuecKuil KBaJpaTHbIH
KOpPEHb, MHOTOWIEH, ajredpanyeckas 1poob,
TOXIECTBO.

BbINnoJHATH OCHOBHBIE J€eHCTBUSA:
BBITIOJTHATH PACUeThI 10 GopMyIam,
peoOpa3oBEIBATH 1IEbIE, IPOOHO-pAIIOHATHHBIC
BBIPAXKEHUSI U BBIPAXKECHUS C KOPHSIMH,
pEaIN30BbIBATH PA3JIOKEHNE MHOTOUJICHA HA
MHOKHTEIIH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaJpaTOB, CYMMBI M pa3HOCTH
KyOOB, KBaJ[paTra CyMMbI U Pa3HOCTH, Ky0a CyMMBbI
Y Pa3HOCTH; HAXOJIUTH JIOITYCTUMbIE 3HAYECHUS
MEPEMEHHBIX I JPOOHO-PallMOHAIBHBIX
BBIPAKEHUH, KOPHEH.

MopeanpoBarth ¢ TOMOLIbIO (GopMyI
peanbHble IPOLECCHI U SIBICHUS

@yHKIUH (IOCTPOCHUE,
CBOWCTBA U3YYEHHBIX (DyHKIIMIA;

rpaduueckoe penieHne ypaBHeHUH U

UX CUCTEM)

OnepupoBarb NOHATUAMU: GYHKLUS, rpaduK
(byHKUMY, HyIH QYHKIUU, TIPOMEXKYTKH
3HAKOIIOCTOsIHCTBA, MPOMEKYTKH BO3pacTaHus,
IPOMEXYTKU yObIBaHMSI, HANOOJIbILIEE U
HavMEHbIIIee 3HAYCHHS (DYHKIINH.

AHAJU3MPOBaTh, CPABHUBATD, 00CYKAATh
CBOWCTBa (PyHKIHIA, CTPOUTH MX TPAPUKH.

OnepupoBaTh NOHATHSIMU: TIPSIMAas
IPOTMOPITMOHAIEHOCTH, OOpaTHAS
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HasBanue
pa3nena (Tembl)
Kypca (4uciio
JaCOB)

OcHoBHOE CcoaepiKaHue

OcHOBHBIE BUAbI A€ATEIbHOCTH Oﬁy‘laIOIIIHXCﬂ

POTNOPLIHUOHATBHOCTD, TUHEWHAS (PYHKITHS,
KBaJIpaTu4Has pyHKUUs, apadoia, runepooia.

Hcnoab3oBarh rpaduku Ui oNpencieHust
CBOWCTB, IIPOLECCOB U 3aBUCUMOCTEH, JJIs
pelIeHus 3a/1ad U3 JpyTrux y4eOHbIX IPEIMETOB U
peanbHOM )KU3HU; MOAEJIMPOBATH C TIOMOILBIO
rpaMKOB peabHbIC IPOLECCHI U SIBICHUS

Beipaxkars ¢gopMyJIaMu 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU, MOJAETHPOBATDH PEAJIbHbBIC
IIPOLIECCHI.
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IIpumepHasi paGouyass nporpamma yue0Horo kypca «l'eomerpus» Ha
yIiIyOJI€HHOM ypOBHe. 7—9 KJjacchl

ean usyyeHus: yueOHOro Kypca

['eomeTprs kak OIMH U3 OCHOBHBIX PA3AEIOB IIKOJIBHOW MAaTEMATUKHA, UMEIOLIUN
CBOEH 1ETIBI0 00ECIIEYUTh U3yUCHUE CBOICTB U pa3MepoB (PUTyp, UX OTHOIICHUHN U
B3aMMHOE€ PACIIOJOXKEHNE, ONMUPAETCS Ha JIOTUYECKYIO, JOKA3aTEIbHYIO JIMHUIO.
«Maremaruky yXe 3aréM y4YuTh HaJ0, 4TO OHAa YM B MHOPSIOK MPUBOIUT», —
MHUCaJl BEJIMKUM pycCKkuM yd€Hbld Muxaun BacuibeBuu JIoMoHOCOB. LleHHOCTB
U3YYECHHS] T€OMETPUH B OCHOBHOM IIIKOJIE 3aKJIFOYAETCS B TOM, YTO OOyUYarOIIHUics
CMOXET HAYYUTHCSI TPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUSA, CTPOUTH JOTUUYECKUE
YMO3aKIIFOUECHUS, TOKA3bIBaTh UCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPHI
K JIOXKHBIM, MPOBOAUTH PACCYKIECHUA OT MPOTUBHOIO, OTIAWYATh CBOMCTBA OT
OPU3HAKOB, (QopMmynaupoBaTh oOparHble yTBepkaeHus. (Ocoboe 3HaueHHE
JIOKa3aresibHas TMHUS UMEET I yITyOaEHHOTO N3YUYEHUS MAaTEeMaTHKHU.

Bmecte ¢ Ttem He ciemyer 3a0biBaTh cioBa (ppaHily3ckoro maremaruvka JKaHa
JlbeioHHe, MPEOCTePEraBIIero YUYUTeNs OT U3MUIIHEro hopmain3ma, 0COOEHHO B
OTHOIICHUM OCHOBaHHMM reomeTrpun: «YTO Kacaercss IeNMKAaTHOW MPOOIEMBI
BBEJICHUS «aKCHOM», TO MHE KaXXeTCS, YTO Ha TEPBBIX MOpPax HYKHO BOOOIIE
n30erarb MPOM3HOCHUTH camMoO 3TO cioBO. C Ipyroi e CTOPOHBI, HE CIENYET
YIIyCKaTb HU OJHOW BO3MOXHOCTH JaBaThb NMPUMEPHI JIOTUYECKUX 3aKJIHOYEHUM,
KOTOpBbI€ Ky/la B OOJIbIIEH Mepe, 4YeM HJIes] aKCHUOM, SIBIISIOTCS WCTUHHBIMU U
€IMHCTBEHHBIMU JBUTATENISIMU MAaT€MaTHYEeCKOTrO0 MbIIUICHUs». BakHOo, YTOOBI
YUYEHUK, OBJAJACBIIMNA HCKYCCTBOM pacCyXJaTb, MOI IMPUMEHSATh €ro M B
OKpyXaromen Xu3Hu. M B 3TOM COCTOHUT BaXHOE€ BOCHUTATEIIBHOE 3HAYCHHUE
V3YUYCHUS TEOMETPUH, IPUCYIIIEE UMEHHO OTE€YECTBEHHONW MaTeMaTUYECKOM IIKOJIE.
Bropoii menbro HW3ydeHUss T€OMETPUM SBISECTCS HAYYUTHCS HMCIIOJIB30BaTh €€ B
KAYECTBE MHCTPYMEHTA IPU PEIICHUH KaK MATEeMaTUYECKUX, TAK U MPAKTUUECKUX
3a71a4, BCTPEUAIOLIMXCA B PEAJTbHOW JKU3HU. YUYEHUK JIOJDKEH HAYyYHUThCS
OTPENICNIUTh TE€OMETPUUECKYIO0 (UTYpY, OMHUCATh CIIOBAMH YEPTEX WM PUCYHOK,
HAaWTU T[UJIOMIAJh 3€MEJIBHOTO Y4YacTKa, pacCUuTarb HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOels win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3yYCHUU FEOMETPUU B
IIKOJIe, HE MEHee BakHas, 4eMm mepBas. CrocoOCTBOBAaTH ATOMY MOTYT 3aJa4du
MPaKTUYECKOTO XapakTepa, MpH PacCCMOTPEHUU KOTOPHIX MOXKHO 00ydarh JeTei
CTPOUTh MATEMAaTUYECKHUE MOJEIU PEalbHbIX JKU3HEHHBIX CUTyallWid, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATh aJICKBAaTHOCTH MOJYYEHHOIO pe3yaprara. Kpaline BaKHO
NOMYEPKUBATh CBA3M TEOMETPUM C JPYTUMH TNpEeIMETaMU, MOTHBUPOBATH

45



UCTOJb30BaTh  OMNpENEJeHUs  TeOMEeTpUYecKux  (Guryp U TOHATHUH,
J€MOHCTPUPOBAaTh NPUMEHEHHUE MOJYYCHHbIX YMEHUN B (PU3UKE U TEXHUKE. DTH
CBS3M Haumboinee SpKO BUAHBI B TeMmax «Bekrtopw», «TpuroHoMmerpuueckue
COOTHOILEHUs», «Meton koopauHat» U «Teopema ITugaropay.

Oco0eHHOCTh Kypca yIriIyOJIEHHOTO M3yYeHHs T€OMETPUU COCTOUT HE B TOM, UTO
no0aBisieTcs OOJIBIIOE KOJTUYECTBO HOBBIX TEM, & B TOM, YTO yYalIUeCcs HE MTPOCTO
3HAKOMSATCS C ONPENEIHEHHBIMM IOHATHSAMHM, A YBEPEHHO OBJIAJECBAIOT HMHU.
CyuiecTByolmye TeMbl MPOrpaMMbl 0a30BOr0 Kypca I€OMETpUM H3y4yaroTcs Ha
0osnee TIyOOKOM ypOBHE, a ydalidecs MpUOOpeTaroT YMEHHSs, ITOMOTalollue UM
YBEPEHHO NPUMEHITh CBOM 3HAHUS HE TOJIBKO B MAareéMaTHWKe, HO U B CMEXHBIX
npeaMeTax, MNpexae Bcero (Qu3nke W MH(OPMATHUKE, a TaKXKe I0JIb30BaThCS
NOJTyYeHHBIMU 3HAHUSIMU TIPH PEIIEHUH NPAKTHUYECKUX 3a7ay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

ComnacHo 6a3ucHOMY IUIaHy, B 7—9 Kilaccax u3ydaercs ynyOiaE€HHbBIN yueOHbIN
Kypc «l'eomerpus», KOTOpBIM BKJIIOYAET CIEAYIOIIAE OCHOBHBIE pa3/eiibl
conepxkanms:  «Hawana  reomerpum», «TpeyroapHukn», «OKpYyKHOCTBY,
«YeTtplpéxyronbHUKN», «IlogoOuey», «nemMeHTsl TpuroHoMeTpumn», «llnomanm», a
Takke «Metoa koopauHar, «Bexkropb», «lIpeodpazoBaHus MIIOCKOCTHY.

B yueOHOM mjaHe Ha H3y4yeHUE Kypca T€OMETpUM Ha YIITyOlNEHHOM YpOBHE
OTBOAMUTCS HE MeHee 3 ydeOHBIX 4YacoB B HENEII0 B TEUEHUE KaXKIOro rojia
obyuenusi. Becero 3a 3 roga oOyuennss — He meHee 306 yacos.

Conep:xkanue yueOHOro Kypca (mo rogam o0y4eHus)

7 KJIACC

Havana reomerpuu

Hcropuss BO3HUKHOBEHHs M pa3BUTUA reomeTpuu. HaganbHble MNOHATHUA
reomeTpuu. Touka, mpsmas, OTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JIOKa3aTeNIbCTBE, ONPEICICHNH.

B3anmHoe pacnonokeHne TOYEeK Ha npsAMoM. M3mepeHue IUIMHBI OTpe3Ka,
pacCTOsTHUE MEXKTy TOUYKAMM.

[Tonynnockocts U yroi. Buasl ymios. M3mepenne BenuuuH ynioB. BeprukanbHbie
U CMeHbIe yribl. Ilapauienbable U nepneHIUKYISIpHbIE IpsMble. PaccTosgHue ot
TOUYKH JI0 IIpsAMOM. bruccekrpuca ymia.
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Jlomanasi. Buabl Jsiomanbix. JlnmHa gomaHou. MuoroyroibHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX U HEBBIYKJIBIX MHOTOYTOJIbHUKAX.
[TepBuuHBIC TpEACTABICHUS O PaBEHCTBE (DUTYP, UX PACIIOIIOKCHUH, CHMMETPHH.
[Ipocreiimme noctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUN U TIOCTPOCHUM.

TpeyrojbHuKH

Buapsl  TpEyroibHHMKOB:  OCTPOYTOJIbHBIE, MPSAMOYTOJIbHBIE, TYIOYTOJbHBIE,
paBHOOE/IpEHHbIE, PABHOCTOpPOHHHE. Meauana, OuCCEeKTpHca U BBICOTA
TPEYTOJIbHUKA.

PaBencTtBOo  TpeyrosbHUKOB.  IlepBpli M BTOpOM IPU3HAKK  PABEHCTBA
TPEYroJdbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKHM W HX cBoMcTBa. Ilpu3Hak
PaBHOOEIPEHHOrO TPEYroJdbHUKA. TpeTuii MpU3HaK paBeHCTBA TPEYTOJbHUKOB.
CooTHomIeHUsT MEXJy CTOPOHAMM W YINAaMHM TpeyrojpHHKa. HepaBeHCTBO
TpeyrojibHUKa. HepaBeHCTBO O IJIMHE JTOMAHOM.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBa OCEBOM cuUMMeETpHuH. [Ipumepsr
CUMMETPHUH B OKPYKAIOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yIJIOB MHOTOYT0JIbHHKA

[TapanienbHOCTh TPSIMBIX, UCTOPUYECKHE CBEIEHUA O mocTyrnare EBkinga u o
ponu JIoOGaueBCKOro B OTKPHITUHM HEEBKINAOBOM reomeTpuu. CBONCTBA U IPU3HAKU
napajulenpHbIX  OpAMbIX. CymMma yIIOB TpeyrojpHuKa. BHemHue ymiel
TpeyroipHuka. CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJbHMKAa M CyMMa BHEIIHHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoOyroibHBIE TPEYTOJAbHUKH

[Ipu3Haku paBeHCTBA MNPSIMOYTOJbHBIX TPEYTrOJbHUKOB. llepnenaukynsp u
HakJIOHHAsi. CBOKMCTBO MEAMAaHbl IPSIMOYTOJBHOIO TPEYTOJIbHUKA, MPOBEIEHHON K
runorenyse. [IpaMoyronbHbli TPEYroabHUK ¢ yriioM B 30°.

OKpYKHOCTH

[ToHATHS OKPYKHOCTH M KpyTa. DJIIEMEHTHI OKPYKHOCTH M KpyTra: LEHTp, pajuyc,
IaMeTp, XOpAa, UX CBOMCTBA. B3auMHOE pacnonoKeHHE OKPYKHOCTH U IIPSMOM.
Kacarenbnass u cexkymas K OKpyKHOCTU. OKpYKHOCTb, BIMCAaHHasi B YTOJ.
[Ipocrenmue MoCTpOEHUs C TOMOLIBIO LUPKYIIA U JTUHENKHU.

I'eomeTpuyeckue MecTa TOYEK
[Tonatre o reoMmeTpuYecKkoM MecTe Touek. [IpuMepbl reoMeTpuyecKux MECT TOUEK
Ha TUIOCKOCTU. buccekTpuca yria ¥ cepeAuHHBIN MEePIEeHIUKYISP K OTPE3KY Kak
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reoMeTpuueckre Mecra Touek. OnucanHasi OKpY>KHOCTh TPEYroJIbHUKA, €€ LIEHTP.
Meron reoMeTpU4EeCKUX MECT TOUYEK MPU PEHIEHUH T€OMETPUUYECKUX 3a/au.

IHocTpoeHus ¢ MOMOLIbIO HMPKYJIA U JIUHEHKH
Hctopuueckue ceenennsi. OO0CHOBaHUS MPOCTEUIINX OCTPOCHUM, ITAIBI 3a1a4H
Ha [IOCTPOEHHUSI, PELICHUE 3a1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 Kiacc

YeTbIpéXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBorcTBa. IIpsiMoyronbHUK, poMO, KBaApart, UX
npu3HaKu W cBoicTBa. Tpameuus. PaBHOOenapeHHas Tpamerusi, €€ CBOWCTBa U
npusHaku. [IpsamoyronbHas Tpaneuus. CpeaHsis JMHUS TParelyu.

CpenHsass nWHHS TpeyroibHUKA. MeTon yIOBOEHHS MEIHAaHbl TPEYroJIbHUKA.
TeopeMa o0 nepeceyeHnH MeIMaH TPEYroJbHUKA.

Teopema daneca, Teopema 0 MPOMOPUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISl TPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IHomooOue

[TonoOue  TpeyrombHuKOB, KoddduimeHnt mnoaodus. I[lpusHaku momOOUs
TpeyroinbHukoB. [IpuMeHeHune mOmOOMS TIPU PEUICHUHW TEOMETPUYECKUX U
MPAKTUYECKUX 3a]1a4.

ILromann

[Tonsatue o mmomaau. CBoiicTBa 1omaaei reomerpuueckux puryp. [pocreitmme
dbopmynbl I TUIOMIAAM TPEYTroJibHUKA, MapajuieorpaMma, poMOa M Tpareium.
[Tnomaau nogoOHbIX Guryp. OTHOIIEHUE TUIONIAIEH TPEYTOILHUKOB.

Teopema Iludgaropa
Teopema [Iludaropa. Ilpumenenue Teopemsbl Iludaropa mnpu pemeHnn
MPaKTUYECKUX 3a/1a4.

JJIeMeHTbl TPUTOHOMETPHUH
CuHyC, KOCHMHYC, TaHT€HC U KOTaHT€HC OCTPOro yria MNpsIMOYTOJbHOTO
TpeyroibHuka. TpuroHomerpuueckue ¢ynkuuu yrmoB B 30° 45° u 60°

[IponopuroHanbHbIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl u ‘leTpréxyFOJIle/IKI/I, CBA3AHHBIC C OKPY/KHOCTBHIO
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BrincanHble W LEHTpAJIBHBIE YIVIBI, YIOJ MEXIY KacarelIbHOM U XOpHAOU. YIIIbI
MEXAY XOpAaMHM U CEKyIIMMH. BrnucaHHble W ONHCAHHBIE OKPYXHOCTH
TPEYrOJdbHUKA U YEThIPEXYrojdbHUKH. CBOMCTBA M NPU3HAKKM BIMCAHHOIO
YETBIPEXYTOJIbHUKA. B3anmHOE pacnosiokeHue AByX OKpyxkHocTer. Kacanume
okpyxHocTeil. O01Iue KacaTenabHbIE K IByM OKPY>KHOCTSM.
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9 KJACC

Pemienue TpeyroJibHUKOB

Cunyc, kocunyc, Tanreic ymos oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TtoxkaecTtBo. Dopmynsl  mpuBeacHus. Pemenue  TpeyronbHUKOB.  Teopema
KOCHUHYCOB M T€OpeMa CHHYCOB. Penenne npakTU4eCcKrx 3aad ¢ UCIOJIb30BAHUEM
TEOpEMBbl KOCHHYCOB M TEOpPEMBI CHUHYCOB. PemeHue 3amad reomMeTpuYecKon
ONTHKHU.

Tpuronomerpuyeckue GopMynsl ISl TIIOMATN TPEYTOJIbHUKA, Mapaiesorpamma,
pomba, Ttpaneruu. @Popmyna ITepona. @opMmyna IIOHAAU  BBITYKJIOTO
YETBIPEXYTOJIbHUKA.

Ilono0Oue TpeyroJiLHUKOB

Xoppl ¥ TOJOOHBIE TPEYTOJILHUKU B OKPYKHOCTU. Teopema o mpou3BeeHUH
OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe
KacaresbHOU. [I[puMeHeHne npy peneHnn reOMeTpuIeCcKuX 3aaad. Teopemsl UeBsl
u Menenas. [IonaTue o romoreTnu.

MeTtoa KoopauMHAT

VYpaBHEHUE NPSIMOI HA TIJIOCKOCTH. YTIIOBOM KO3 (HUITMEHT U CBOOOIHBIN YJICH, UX
FeOMETPUYECKUM CMbICI. llapa/uielbHOCTP M NEPIEHIUKYIAPHOCTh IPAMBIX
(uepes yrioBoi k03P HUITUEHT).

VYpaBHeHHEe OKpyXHOCTU. HaxoxneHue mepecedeHur OKPYKHOCTEM WM NPSAMBIX B
koopauHarax. @dopmyna paccTosHMS OT TOYKM 10 mpsaMmou. [lromans
napajjienorpaMma B KOOpAMHATaxX, MOHSITHE 00 OpPUEHTUPOBAHHOW IUIOIIAJIH.
[Ipumenenne MeToga KOOPAUHAT B MIPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1ayax.

BexTopsl

Bekropst Ha muockoctu. CloK€HHE W BBIUUTAHUE BEKTOPOB — IIpaBUiia
TPEYTOJIbHUKA U MapajuleJorpaMMa. YMHOKEHUE BEKTOpa Ha unciio. KoopauHars!
BekTOopa. CIIOKEHHE M BBIYUTAHWE BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHUCIO B
koopauHatax. [I[pumeHeHne BeKTOpoB B (hpU3MKe, LIEHTP Macc.

[Tonsitue o 6a3uce (Ha mWIOCKOCTH). Pasnoxkenust BeKTopos 1o 6asucy. CkaiasipHoe
IIPOU3BEJACHUE BEKTOPOB, T€OMETPUUYECKUM CMBICI M BBIPAXKEHHUE B JEKapPTOBBIX
KoopauHarax. JIMCTpuOyTMBHOCTh CKalsgpHOTO Tmpom3BeneHus. CkanspHoe
MPOM3BEJACHUE H TIpoeuupoBaHue. lIpuMeHeHHe CKaasIpHOro MNPOU3BENCHUSA
BEKTOPOB ISl HAXOXKJECHUA JUIMH W YIJIOB. PermieHne reoMeTpuyecKrux 3ajad C
MIOMOIIBIO CKAISIPHOTO MPOU3BEAECHUS.
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JlJIMHA OKPYKHOCTH U IUI0IIAAb KPyra

[IpaBuwibHBIE MHOTOYTOJIBHMKH. J[mmMHa OKpyXHOCTU. IpanycHas m panuaHHas
Mepa ymia, BBIYHCICHUE JUIMH Oyr OKpyxXHocteil. Ilmomane kpyra, cekropa,
cermeHTa. Hcropuueckue cBefeHHs 00 U3MEPEHUU JUIMHBI OKPYXHOCTH H
IJIOIIAINA KpyTa.

JABUKEHH S TJIOCKOCTH

LHentpanpHass cumMmerpus. lleHTpanbHO-cuMMmeTpuuHble  (urypsl. [loBoporT.
OceBast cummerpusi. @Urypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOHM OCH.
[TapannensHbIN NEPEHOC.

[TonsiTue nBH>kEeHUS U ero cBoiicTBa. PaBeHcTBO uryp. [IposBieHus cummerpuu B
NPUPOAE, IKUBOIIUCH, CKYJBINTYype, apxurekrype. Kommo3umuu nBUXEHUN
(mpocreiimue npumepsl). [IpuMeHeHne B reOMETpUYECKUX 3aa4ax.

IlnanupyemMblie npeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSA
IIpumepHoii padoueii mporpamMmbl (110 rogam 00y4eHHs )

OcBoenue yueObHoro kypca «l'eomerpusi» Ha yrimyOnéHHOM ypoBHE B 7—9 Kiaccax
JOJDKHO 00ecreynBaTh JOCTUKEHUE CIIEAYIONIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3YIBTATOB.

7 KJACC

Pacno3naBaTh W3ydeHHBIC TEOMETPUYECKUE (PUTYPHI, OMPENETATh UX B3aUMHOE
pacrnonoxeHue, n300paxxaTb reOMETpUUYECKUE (PUTYPHI; BBIMOIHATh YEPTEKU IO
YCIIOBHUIO 3aJa4u. M3mepsATh JIMHEWHbIE U YIJIOBBIE BENWYMHBI. Pemare 3amaun Ha
BBIUMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jejarb NPUKUAKY W OLIECHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
pealbHOM JKM3HHU, pPa3MEpPOB MNPHUPOMHBIX OOBEKTOB. Pa3nmudyarbk pasMepbl 3THX
00BEKTOB I10 MOPSIKY BEITMYHNHEI.

CTpouThb 4epTeKU K TEOMETPUUECKUM 3ajauaM.

I[Honb30BaTbCcsl MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIB30BATh MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOIBLHUKOB MPU PEIICHUH 3a/1ay.

IIpoBoaMTH JIOTMYECKUE PACCYKICHUS C HCIOJIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Hoab30BaTbCcd  TpU3HAKAMHU  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM MEAWAaHbI, TPOBEIEHHON K THIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJILHUKA,
B PEIIEHUU FEOMETPUYECKUX 3aau.
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Onpenejsith NapajiebHOCTh MPSAMBIX C MMOMOULIBIO YITIOB, KOTOpbIE 00pa3yeT C
HUMHU cekymas. OnpenensTe NapajuieNbHOCTh MPAMBIX C IOMOIIBI) PABEHCTBA
PacCTOSTHUN OT TOYEK OAHOW MPSIMOM 10 TOYEK APYTON MPSMOMU.

Pemarsb 3aaun Ha KiieTyaTroi Oymare.

IIpoBoaMTH BHIYMCIEHUS U HAXOJIUTh YUCIOBbIE U OyKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUUECKUX 33Ja4axX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU [EPECEUEHUU JIBYX
NapajulesIbHBIX NMPSAMBIX CEKyIle. Pemars mpakruiyeckue 3aauv Ha HaXOXKICHUE
YIJIOB.

Baaners mnonsituem reomerpudeckoro mecra touek (I'MT). Onpenensite
OHMCCEKTPHUCY yIJIa U CEPEIMHHBIN MEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
MecTa Touek. [Tonb3oBarbes nouatueM I'MT npu nokaszarenbcTBe TEOMETPUYECKUX
YTBEPKIACHUN U NIPU PELIEHUU 3a/1a4.

@opmyIMpOBaTh ONPEACICHUS OKPY)KHOCTM M Kpyra, XOpAbl M JIuamerpa
OKPY’>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMETh JOKa3bIBATh U IIPUMEHSATH
9TH CBOMCTBA IPU PELICHUH 3aJay.

Biaager, MNOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoIuTh €€ HeHTp. [oka3piBaTh U UCIOIB30BATh (PAKTHI O TOM, YTO OUCCEKTPUCHI
YITIOB TPEYTOJIbHUKA MEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, YTO CEpPEAWHHBIC
NEPIEHIUKYISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OTHOM TOUKE.
Biaaxer, NMOHATHEM KacaTelIbHOW K OKPYXKHOCTH, IIOJb30BAaTbCS TEOPEMOU O
NEPIEHANKYISIPHOCTH KacaTeJbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATENBbHBIX K OKPYKHOCTH, IIPOBENEHHBIX W3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PEUICHUN F'€OMETPUUECKHX 3a4a4.

Joka3piBaTh M NPHUMEHATb NPOCTEHIINE TIE€OMETPUYECKHUE HEPABEHCTBA,
MIOHUMATh UX MPAKTHYECKUN CMBICIL.

IIpoBoguTL OCHOBHBIE T€OMETPHUYECKHE IMOCTPOCHHS C IOMOINBI0 LUPKYJId U
JIMHENKU.

8 Kiacc

Pacno3naBaTh OCHOBHBIC BUJIbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MI0JIb30BaThCS
WX CBONCTBAMHM NpPH PEIICHUU T€OMETPUUECKUX 3aaad. Paznuuarh Npu3HAKU U
CBOMCTBa mMapajieiorpaMma, poM0a U MPSAMOYTOJbHUKA, [OKa3blBaTh HUX M
YBEPEHHO MPUMEHSTD MPU PEIICHUN T€OMETPUUECKUX 3a]1au.

Hcnmoab30BaTh CBOMCTBA TOYKM IEPECEUCHUS MEIWAH TPEYrojibHUKa (LEHTpa
Macc) B pELICHUH 33]1au.

Biaaners moHsiTHEM CpeAHEH JIMHUU TPEYroJbHUKA M TPANEUU, NIPUMEHATh UX
CBOICTBA MPU pEUICHUU TeoMEeTpHUecKuX 3a1a4. Mcnons3oBate Teopemy Daieca u
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TEOpEMY O IPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHITh UX M PEUICHUS
PAKTUYECKUX 3a]a4.

Pacno3HaBaTh 1IEHTPaJIbHO-CUMMETPUYHBIE (DUTYPBI U UCTIOIBH30BATh UX CBOMCTBA
IpU pEeUIeHUH 3a/ay.

Baagers NOHATHAMM T1O0A00MS TPEYrOJIbHUKOB, KOA(P(ULIKMEHTa MOx00us,
COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MIMeTh mpencTaBiieHue o
npeoOpa3zoBaHuu Moa00Ms W O MomoOHBIX (urypax. [lonb3oBarbesi MpU3HAKAMU
no700Usl TPEYroJAbHUKOB MPU PEIIEHUU TeOMETPUYECKUX 3ajad. Jlokas3pIBaTh U
IPUMEHATh OTHOLIEHUS MPONOPLHUOHATIBHOCTH B IIPSMOYTOJIBHBIX TPEYTOJbHUKAX.
[IpumeHsATh Mo100Me B MPAKTUYECKUX 3aa4ax.

BbIBOIMTH M MCIIOJIB30BATH MpocTeiIne GopMyIIbl JUIsl IUIOIIAINA TPEYTOIbHHUKA,
napasuiesiorpamMmma, pom0a W Tpaneuu. Beraucisats (pa3iuyHbIMU CIIOCOOAMM)
IIOMAAb TPEYrojbHUKA M TUIONIAJAM MHOTOYTOJBHBIX (QUTYp (HOJB3YysCh, THAE
HE0O0XO/IMMO, KaJIbKYJISTOPOM). 3HATh OTHOIICHHE TUIONIaAeH MOAOOHBIX QUryp u
OPUMEHATh NpH peleHuu 3anad. [IpuMEeHATh TOJIydEeHHbIE yMEHUS B
NPAKTUYECKUX 3a]a4ax.

IMoan3oBaThest  Teopemoit [lmdaropa st  pemieHusT TEOMETPUYECKUX U
npakTUYeckux 3anad. CTpoUTh MaTeMaTHYECKYK) MOZENIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOATENbHO JIeJIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIINE ITTUHBI.
BuiageTh MOHATHEM BIIMCAHHOIO M LEHTPAIBHOTO YIJIa, YIIa MEXAY KacareabHOM
U XOpIOH, OINHWCAHHOM M BIHCAHHOM OKPYKHOCTH TpPEYroJIbHUKA H
YEThIPEXYTOJIbHUKA, TPUMEHSTh UX CBOICTBA MPU PELICHUU 3a/1a4.

IIpuMeHATH TOMyYEHHBIE 3HAHWA HA IPAKTUKE — CTPOUTH MaTeMaTUYECKHE
MOJIEH JUIsl 3a/1a4 PeaNbHON )KU3HU U ITPOBOAUTH COOTBETCTBYIOLINE BHIYMCIICHHUS
C TMPUMEHEHHEM TMOA00MS ¥ TPUTOHOMETPUH (TMONB3YSACh, TAEC HEOOXOAUMO,
KaJIbKYJIATOPOM).

9 KJACC

3HaTh TPUTOHOMETPUYECKUE (QYHKIMH OCTPBIX YIVIOB, YMETh HAXOIUTh C HX
NOMOUIBIO PA3JIMYHBIE BIIEMEHTHl MPSAMOYIOJIBHOTO TPEYTroJbHUKA («pEIIeHUE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxomuTh (C MOMOIIBIO KAJIBbKYISATOPA) AJIUHBI
Y YIJIbI 1711 HETAOJMMYHBIX 3HAYECHUI.

IMoab3oBaTbest (popMynaMu TPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUISl HAXOXKJICHUS COOTHOLIEHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATh WX IS
HAXOXKJEHUS PAa3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
P PEUIEHUM TEeOMETPUYECKUX 3anad. lIpuMeHATs NOlydyeHHBIE 3HAHUA IIPU
pELIEHNH NMPAKTUYECKUX 3a/a4.
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IIpyMeHsATH TPUTOHOMETPHUIO B 3aJa4aX HAa HAXOXKIACHUE IUIOLIAIH, BBIBOAUTH U
BJIAJIETh TPUTOHOMETPUUYECKHMMH (opMyaamMHu [Js IUIOIIATU TpPEyrojbHHKa,
napasuiesiorpaMma, pom0a, Tpareunuu, BHIBOIUTh U MpUMEHATh Gpopmyny [epona u
(dbopMyiTy 715 TUIOLIAAM BBITYKJIOTO YEThIPEXYTOJIbHUKA.

HNmeTs npeacraBieHue 0 TOMOTETUHN, IPUMEHSTh B IPAKTUYECKUX CUTYaLHSX.
HUcnoab3oBarb Teopemsl UeBnl 1 MeHenas pu pelieHny 3a1ay.

Hcnonb30BaTh TEOpEMBbl O BIIMCAHHBIX yIIIaX, yIJIax MEXKIY XOpAamMH (CEKyIIMMHU)
U yIIe MEXIYy KacareJIbHOM M XOPAOW IpU PEUICHUH I€OMETPUYECKUX 3azad.
Jloka3plBaTb W IPUMEHATH TEOPEMBI O NPOU3BEICHUM OTPE3KOB XOpA, O
IIPOU3BEICHUH OTPE3KOB CEKYILHNX, O KBAaJpaTe KacaTeIbHOM.

BuageTs MOHATHEM KOOPAMHAT HA IJIOCKOCTH, padOTaTh C ypaBHEHHEM MPSAMON Ha
MJIOCKOCTU. BnaneTs MOHATUSIMU yIIIOBOro KoddhduimeHTa u cBOOOIHOIO YjieHa,
NOHUMATh WX TEOMETPUUYECKUH CMBICI U CBSI3b YIVIOBOIO KO3(PQUIHUEHTa C
BO3pPACTAaHHEM U YOBIBAHHUEM JIMHEWHON (QYHKIMH. YMETh peuiarb METOIO0M
KOOPIHMHAT 3a/la4yM, CBSI3aHHBIC C MAPAJUICIBHOCTBIO U NEPIEHIUKYISIPHOCTBHIO
IIPSIMBIX, [IEPECEUEHUEM TIPSAMBIX, HAX0XKJACHUEM TOUEK IIEPECEUCHHUS.

BbIBOAUTH U BIIaJIETh YPABHEHUEM OKPYKHOCTH. MCnonb30BaTh METO KOOPAUHAT
JUISL HAXOXAECHUSl NEPECEUYeHUl OKpYKHOCTEeH W mpsMmbIX. Biamets gopmynamu
paccTosiHug OT TOYKHM A0 NPSAMOM, IUTOHIAAM IapajulesorpaMMa B KOOpAMHATAX,
UMETh TOHATHE 00 OpUEeHTUpOBaHHOM 1uiomaau. Ilonb3oBaTbcsi METOIOM
KOOPDIHMHAT Ha IIJIOCKOCTH, NPUMEHATh €r0 IPH PELIEHUU TE€OMETPUYECKUX U
IPAKTUYECKUX 3a/1ad. IIpumensTh METOJ KOOPJIHMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Baagers noHATHEM BEKTOpPA. YMETh CKJIAJBIBaTh U BBIUATATH BEKTOPHI, YMHOXATh
Ha YMCJIO, BIAJETh IpPaBWIAMU TPEYTOJIbHUKA WM TNapajuiesnorpamma. Bianers
NPAaKTUYECKUMHU  WHTEPIPETALMSIMUA  BEKTOPOB. YBEpEHHO IOJIB30BATHCA
KOOpAMHATAMHU BEKTOpa. BrnageTe CIOXKEHWEM UM BBIUUTAHUEM BEKTOPOB,
YMHOXXEHUEM BEKTOPA HA YUCJIO B KOOPAMHATAX.

HNmers npencrasineHune o Oasuce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI 110
Oazucy. PackmanpiBaTh BEKTOpbl CHJI C T[OMOIIBIO I[POCLUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOLICHMW. IIpumeHATs 1ONydYeHHBIE 3HAHUSA B
OpOCTENIINX (PU3HUECKUX 3aa4ax.

Baagerb, MOHATHEM CKaIAPHOIO IIPOM3BENECHUS BEKTOPOB, ITOHUMATh €TI0
TEOMETPUYECKUI CMBICII M YBEPEHHO TIOJIb30BAaTbCA €r0 BBIPAXKEHHEM B
J€KapTOBBIX KOOpJAMHATaX. 3HaTh AUCTPUOYTUBHOCTDH CKASIPHOTO NMPOU3BEACHUS U
€ro CBSI3b C INMpOEHUpPOBaHHUEM. [IpHUMEHATH CKAIAPHOE IPOU3BEIACHUE BEKTOPOB
JUIL HaXOXKACHUSA [UIMH W yIVIOB. Pemars reoMeTpudecKue 3a1a4d C IOMOILBIO
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CKAJISIPHOTO Tpou3BeneHus. Vcronb30BaTh CKAISIPHOE MPOU3BEACHUE BEKTOPOB B
anredpandecKkux u PU3NIECKUX 3a1a4ax.

Biaaners NOHATHUSAMU MPABUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIUHBI
JIyTU OKPY>KHOCTH W PaJMaHHOW MEphl yIiia, BBIYUCIATH IUIONIAAL KpPyra U €ro
yactedd. [lonumars cmbicn uncna 7. [IpUMEHSTH TONy4YEHHBIE YMEHUS TMpHU
pelieHn TPaKTUYEeCKUX 3ajlady. 3HaTh HCTOPUYECKUE CBEJCHHUS 00 HU3MEpEeHUU
JUTMHBI OKPYKHOCTH U ILTOMIAAHN Kpyra.

HNmets npencraBieHue o mpeoOpa3oBaHUM IIOCKOCTH, O JBMKEeHMsIX. HaxoauTthb
OCH, IIEHTPbl CHUMMETpuH (HUryp, HEHTPHI MOBOPOTA, HAXOAUTH KOMIO3WIIUU
npocTerux npeodpazoBaHuil. [I[pUMeHSATh ABMKEHHUS TUIOCKOCTH MPU PEIICHUU
TEOMETPUYECKUX 3a/1a4.

IIpuMeHATL TOJTYyYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOZENH Ui 3a7a4 PEAIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYNCICHUS
C NPUMEHEHHEM TOoJ00US M TPUTOHOMETPUYECKUX (YHKUUN (MOJIB3YSACh, TJe
HEO0OXOUMO, KaJIbKYJISITOPOM ).
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TemaTu4eckoe NJIAHUPOBaAHUE Y4eOHOr0 Kypca (1o roxam o0yueHus)

7 kjAcc (HE MEHEE 102 4)

Ha3Banue pa3nena
(TeMBI) Kypca
(4HCJ10 YacoB)

OcHoBHOe coiep:kaHue

OcHoBHbIE BUABI eSTeJIbHOCTH
00y4arommuxcs

Hauyana reomerpumn.

I/ICTOpI/IH BO3HHUKHOBCHUA U pa3BUTUA

3HAKOMUTBCA C HCTOpHMell pPa3BUTHSA

Ipocreiimue TE€OMETPUHU. r€OMETpUH, NPUMEHEHHEM ICOMETPUU B
reoMeTpHueCcKHe HavanbHble TOHATHS TE€OMETPHUM. | pEAJbHOM KU3HH.
dUrypsI H HX Touka, psiMast, OTPE30K, JIyY. ®opMy/IHpPOBATL OCHOBHBIE IIOHATHS,
N [TonsiTue 00 akcuome, TeopeMe, | ONpEeAENECHUS U AKCHOMBI.
CBOHCTBA. JI0Ka3aTeIbCTBE, onpenenenuy, | Pacnosnasarb U3Y4YCHHBIC
Hzmepenne CBOMCTBE, IPU3HAKE. reOMETpUYECKUE (QUIypbl, ONpeneJsiTh
reéOMETPUIE€CKHUX BzaumHoe pacnonoxeHrne TO4YeK Ha | UX B3auUMHOE€ pacIioIoKEHUE,
BEJIMYHMH npsaMoi. Msmepenue JUIMHBI OTPE3Ka, | BBIMOJHATH YEPTEXK IO YCIOBHIO 33/1a4H.
(28 u) PacCTOAHUE MEXKIY TOYKAMHU. M3mepsATh  NHMHEHHBIE W YIVIOBBIE
[TosymnockocTs 1 yron. Buasl ymioB. | BEJIMYNHBL reOMETPUYECKUX u
N3mepenne BEIMUUH YITIOB. IIPAKTUYECKHX OOBEKTOB.
BeprukaibHbIe U CMEXHBIE YITIBI. Omnpeneasitb «Ha  [Ia3»  pasMmepsl
[TapannenbHble U | peanbHBIX 0OBEKTOB, MPOBOAUTH IPyOyIO
MEPIEHAUKYIISPHBIC MIPSMBIE. OLICHKY MX pa3MepoB.
buccekrpuca yria. Pemiarp 3amaun Ha BBIYUCICHHE [UIMH
Jlomanasa. Bunabl nomasbIX. [[nuMHA | OTpE3KOB M BEJIMYUH YIIIOB.
JIOMaHOM. Mpmuoroyronsauku. | Pemars 3a/1a4u Ha B3aMMHOE
Ilepumerp MHOTOYTOJIbHHUKA. | pacroioKeHne TeOMeTPUIECKUX QUryp.
[Tonstue 0 BBIITYKJIBIX u | IIpoBoauTh  KJIACCH(UKALKIO  YIVIOB,
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX. BBIYMCJIATh JIMHEHHBIE U YIVIOBBIE
WHCTpyMEeHTBl 711 W3MEpPEeHUH U | BEIMYMHBL, NPOBOAUTB HEOOXOIUMBIE
IIOCTPOCHUMN JOKa3aTeIbHbIE PACCYKICHUS.
BbruncaaTes nepuMeTpsl  IPOCTEHIINX
¢buryp, TOMaHBIX.
Pa3iu4yare BBINYKIBIE U HEBBITYKIIbIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPEI.
IMpoBoauTh npocTeiie MOCTPOEHUs U
H3MepeHHs C TIOMOLIbI0 HHCTPYMEHTOB
TpeyrojbHuKu Menuana, Ouccexktpuca u BbicoTa | Pacmo3naBarb napsl pPaBHBIX
(19 u) TPEYTOJIbHUKA. TPEYTOJbHUKOB Ha TOTOBBIX YepTekax U
PaBenctBo TpeyronbHukoB. IlepBbiii | Ha kieryatoil Oymare (¢ yka3aHHEM
U BTOPOM TPHU3HAKK PABEHCTBA | IMPHU3HAKOB).
TpeyroiabHUKOB.  PaBHOOenpenHsle | Omnpeaensitb napel PaBHBIX
TPEYTrOJbHUKM M HUX CBOMCTBAa. | TPEyrOJIBHUKOB B I'€OMETPUYECKHX
IIpusnax paBHOOEPEHHOTrO | KOH(MUIypauusax (c yKa3aHueM
TPEYTOJIbHUKA. IIPU3HAKOB).
Tperuit IIPU3HAK paBeHCTBa | BbIBOAMTBH CJIEICTBUS (paBeHCTB
TPEYTOJIbHUKOB. COOTBETCTBYIOIIHX AJIEMEHTOB) u3
durypsl ¢ OCEBOM CHMMETPHUEH. | pPaBEHCTBA TPEYTOJbHUKOB.
ITpumepsr CUMMETpUU B | Mcnonb3oBarh IpU3HAKKM  PaBEHCTBA
OKpYXKaroleM MUpe TPEYroJIbHUKOB B peueHun

I'COMCTPUYCCKHX 3aaa4.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

®opMyanpoBaTh OIIpeaeICHUS
OHMCCEKTPUCHI, BBICOTHI, MEJIUaHBI
TPEYTOJIbHUKA; CEepeTMHHOTO
NEPIEHINKYIsIpa  OTpe3Ka; IepUMeTpa
TPEYTOJIbHUKA, OCH CUMMETPUH (PUTYPHI.

PacnosnaBarb,  ¢Qurypsl c  oceBoi

CUMMETPHUEH.

Paznuyare  nOHATHS ~ CBOWCTBA U
TIPU3HAKa, dhopmyMpoBaTh
COOTBETCTBYIOLIUE JIOTUYECKHUE
YTBEPXKICHMUS.

Joxa3bIBaTh M NPHUMEHATH CBOWCTBA U
MIPU3HAKU paBHOOEIPEHHOTO
TpEyrojbHUKA B peIIeHrn

reOMETPUYECKHX 3a/1a4.

CTponTh uepTexH, peliaTb 3aJa4H C
ITOMOILBIO HaXO0XKJICHUS PaBHBIX
TPEYTrOJIbHUKOB.

Hcnonb3oBaTh HU(pPOBHIE PeCYpPChI 1A
MOCTPOCHUM M HCCIENOBAHUS CBOWCTB
H3ydaeMbIX GUTYP U KOHGUTYpaLyii

IHapanieabHOCTB.
Cymma yriioB
MHOTI'0YT0JIbHUKA
(154)

[TapannensHocTh npsiMbix. CBoOMCTBa
Y IIPA3HAKY MAapaJuICIbHBIX MPSMBIX.

Cymma YIJIOB TPEYTOJIbHUKA.
BHemHune  ymiel  TpeyroibHHKA.
Cymma BHYTPEHHUX YIJIOB

MHOI'OyrojlbHHKa W BHCIOHUX YIJIOB
BBIITYKJIOTO MHOTOYT'OJIBHUKA

dopmyIupoBaTh MOHSITHE
MapauieJbHbIX  OPSIMBIX, HAXOAHUTh
IIPAKTUYECKHUE IPUMEDPBI.

3HAKOMUTBCS C UCTOPUEH pa3BUTHUA
reOMETPHUH, MATHIM NOCTysaToM EBKiMaa,
3HaueHueM pabot JlobaueBCKoTO.
M3yuartp cBoiicTBa yrioB, 00pa30BaHHBIX

npu nepeceyeHun napaiebHbIX
MIPSIMBIX CEKYILEH.
IIpoBoauTh JA0KA3aTeJIbCTBA

MapajuIe]IbHOCTH  JBYX  IHpSIMBIX  C
MIOMOIIBIO YITIOB, 00pa30BaHHBIX

IIPU [IEPECEYCHUN ITUX IPSIMBIX TPEThEU
MPSMOM.

Pasiimyars  CBONCTBA U IPU3HAKU
MapaJUICIIbHBIX NPSIMBIX, IPUMEHATh HUX
IIPU PELICHUH FEOMETPUYECKUX 3a1a4.
BbruncasaTe CyMMy yITIOB TPEYTOJIBHUKA,
CyMMY BHYTPEHHUX YIJIOB
MHOIOYTOJIbHUKAa W  BHCIIHUX YIJIOB
BBIITYKJIOT'O MHOTOYTOJIBHUKA.

Haxoauth 4yncioBble UM OyKBEHHBIE
3HAYEHUs YIIOB B TIE€OMETPUYECKUX
3aa4ax C HCIOJIb30BaHUEM TEOPEM O
CyMMe YIJIOB TpPEYroJbHUKA u
MHOT'OYT'OJIbHUKA.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

IIpumeHsiTH TIOMy4YEHHBIE 3HAHUS TMpU
pELICHUU T€OMETPUUECKUX 3a]1a4

IIpsimoyroJibHbIE [Tpuznaku paBeHcTBa | /lokaspiBaTh  TpHU3HAKM  paBEHCTBA
TPeyroJaLHUKH IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.
(7 u) [lepnienauKkysip ¥ HAaKJIOHHAS. Onpeneasitb napbl paBHBIX
CBOMCTBO MeIHaHbl IPSIMOYTOJIBHOIO | HPSAMOYIOJIBHBIX  TPEYrojJbHUKOB  Ha
TPEYroJIbHUKA,  MPOBEAEHHOW K | KJIeT4aroil Oymare U B T€OMETPUYECKUX
TUIIOTEHY3E. KOH(pUTYpanusx (c yKa3aHueM
[IpssMOyTONBHBIA ~ TPEYroJbHUK C | MPHU3HAKOB).
yriioMm B 30° HUcnoan3oBaTh, MNpU3HAKK  PAaBEHCTBA
MPSIMOYTOJILHBIX TPEYTOJIbHUKOB,
HEPaBEHCTBO 0 HaKJIOHHOM 51
MEPIEeHIUKYISPEe B pelieHnn
reOMETPUYECKUX 3a1a4.
Joka3biBaTh CBOMCTBO MEUaHBbI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBENEHHON K  THUIIOTEHY3e, u
COOTBETCTBYIOIIUK IPU3HAK; CBOWCTBA U
MPU3HAKU IPSIMOYTOJIBHOTO
TPEYIroJIbHUKA ¢ yIiIoM B 30°.
IIpumeHsITH TOMyYEHHBIE 3HAHUS TMpPU
pELIEHNN T€OMETPUYECKUX 3a/1a4.
Pematp 3a7auu Ha MPUMEHEHUE CBOWCTB
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
Hcnonb3oBaTh monyyeHHbIE 331a4M MpU
pELICHNU IPAKTUYECKUX 3a1a4
I'eomeTpuueckue CooTHomieHusT MEXAYy CTOpoHamMu U | BbIBoAMTH NpocTeume
HepaBeHCTBA yIJIaMH TPEYTOJIbHUKA. reOMETPUYECKUE HEPABEHCTBA, TOHUMATh
(5 u) HepaBeHcTBO TpeyroabHUKA. WX MPAKTUYECKUX CMBICIL.
HepaBeHcTBO 0 JuiHE JTOMAHOM. Hcnoab3oBarh JIOKa3aHHbIE
HepasenctBo MeXay | reomeTrpuyeckue HEPaBEHCTBA,
NEPIEeHIUKYIIPOM U HAKIIOHHOM. CUMMETPHIO B PEIICHNUH 3a]1a4
PaccrosiHue OT TOYKH J10 IpSIMOU
OKpy:KHOCTB. OKpyXHOCTb, XOpZbl U IUAMETPHL, X | DOpMyIHPOBATH onpeeJIeHus:
TeoMeTpHYecKHe CBOICTBa. B3anMHOe pacmojokeHHe | OKpYKHOCTH, XOpAbl, JAMaMeTpa U
MeCTa TOUCK. OKPYKHOCTH M IpsiMoi. KacarenpHast | KacaTelbHOU K OKpyXHOCTH. M3y4arh nx
Mocrpoenns ¢ U CeKyIas K OKPYKHOCTH. CBOHCTEA, MPU3HAKH, MOCTPOCHHE
OKpy HOCTb, BIIUCAHHAS B YTOJ. YepTeKEH.
HOMOmi’m IHpKy.Ist [Tonstue o reomerpuueckoM mecte | HMcciaenoBarb, B TOM 4YHCIE HMCHOJL3YS
1 THHEAKA touek. [Ipumepsl reomerpuyeckux | HU(POBBIE  pecypebl:  OKPYKHOCTb,
(18 4) MECT TOYEK Ha ILIOCKOCTH. BIIMCAHHYIO B YIOJI; LIEHTP OKPYXKHOCTH,
OnucanHas OKpPY>KHOCTb | BIOMCAHHOW B YTroj; paBEHCTBO OTPE3KOB

TPEYToJIbHUKA, €€ LIEHTP.

KaCaTCIbHbIX.

Meron reomeTpuuecKuX MeCT Toduek | OBJageBarb MOHSATHEM  ONMCAHHOU
IpU  PEIIEHHMH  TIEeOMETPUUYECKUX | OKPY>KHOCTH TPEyroJIbHHKA.

3a1ad. ®opmyaupoBarh JTambl  3a4ad  Ha
O0ocHoOBaHUSA MPOCTEUIINX | MOCTPOEHHUE (mocTtpoenue,
IMOCTPOCHHUM, OTambl 3aJa4d Ha | JOKA3aTelIbCTBO, HCCICAOBAHHUE),
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoOBHbIE BHUABI 1€ATCJIBbHOCTH

IIOCTPOEHUS, pEUICHHE 3aJad Ha
IIOCTPOCHUE LIUPKYJIEM U JINHEUKON

00y4aromuxcs
NPOBOAUTHL 33/1aud  HAa TIOCTPOCHUE,
OCYHICCTBJIATE OCHOBHBIC TITOCTPOCHUA

IUPKYJIEM U JTUHEUKOM.
3HAKOMUTBCA C HCTOpHMel pPa3BUTHUA
reOMETPHH, KJIACCMYECKUMH 3ajadyaMHu O

MIOCTPOCHUU
IloBTOpeHue, [ToBTOpenue U 00o0menue | Pemars 3apaum, WUIIOCTpHUpYIOIINE
00061enHe 3HAHUI OCHOBHBIX TIOHSTHI M METOAIOB Kypca | CBSI3U MEXIY pa3IMYHBIMH  TEeMaMu
(10 4) 7 xnacca Kypca

8 kiacc (HE MEHEE 102 4)

Ha3zBanue pa3agena
(TeMBI) Kypca
(4McJI0 YacoB)

OcHoBHOe coiep:kaHue

OcHoBHBIE BU/BI 1eSTeJIbHOCTH
00y4aromuxcs

YeTbIpEéXyroibHUKH
(22 4)

[Tapannenorpamm, €ro mnpuU3HAKU M

cBoiictBa. [IpsMoyrombHUK, pPOMO,
KBaJpar, UX MNpPU3HAKK U CBOMCTBA.
Cpennsis  nMHMS ~ TPEYTOJIbHHKA.
Tpaneuus. PaBHOoOepenHas

Tparenus, €€ CBOMCTBA U IPU3HAKHU.
[IpsimoyronbHast Tpaneuus. Cpeansis
nuHusA Tpanenuu. Teopema @aneca.

Teopema 0  HPONOPLIMOHATBHBIX
OTpE3Kax. Hentp Mmacc
TPEYTroJIbHUKA.

LleHTpaIbHO-CUMMETPUYHBIC
burypsl

HN300pakaTb M1 HAXOAMTH HA YepTekKax
YeThIPEXYTOIBHUKH Pa3HbIX BUAOB M HX
AIIEMEHTHI.
®opMyIHPOBATH onpeeieHust
napasenorpamma, MPSIMOYTOJIBHHKA,
pomba, KBajpaTa, Tparneuuu, paBHOOOKOH
Tpanenuu, TpsIMOYTOIbHON TPaIeInu.
Jloka3piBaTh W HMCHOJB30BATh TPH
pelleHHH 3aJa4 TPHU3HAKH U CBOWMCTBA
napasuiesiorpaMma, MPSIMOYTOJIHHHKA,
pombOa, KBaapara, Tparemnuu, paBHOOOKOI
Tpaneuuu, NpsiMOyroIbHON Tparneuy.
Joka3pIBaTh W HMCHOJB30BATh MPH
pemieHuu 3aaa4 teopembl daneca u o
MPOIMOPIIMOHAIBHBIX OTPE3KaX.

D opMyIHPOBATH " J10Ka3bIBATh
CBOMCTBAa TOYKH TIEPECEUCHHS] MEIUaH
TPEYroJbHUKA; TIOMydYaTh MPEICTABICHUS

0 METOJIC Macce, O CBS3H C (DU3HMKOM.

®opmyaupoBaTh olpeJiesIeHue u
A0KA3bIBATH CBOHCTBa
LEHTPAIbHO-CUMMETPUYHBIX (UTYP.

Pemarp 3agaum C HCIOJIB30BaHUEM

CBOMCTB U IPU3HAKOB IIapajuiesiorpamma.
IIpoBoauTh nejieHUe OTpe3Ka Ha paBHBIC
YaCTH C TIOMOIIBIO IUPKYJIS U JTMHEHKHU.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

Hcnonb3oBaTh HU(pPOBHIE PeCypPCh 1A
UCCIIEIOBAHUS M3y4aeMbIX
¢buryp u koHpUrypanun

CBOICTB

IHoxoomne
(16 u)

[Tonobue TPEYTOJIbHUKOB,
ko3pdumment mnomobus. [lpusHaku
nonooust TPEYTOJIbHUKOB.
[TpumeneHre mMOJOOUS TIPH PEIICHUN
MpakTUYECKUX  3a7a4. BBeneHwue
MOHSTHSI TPe0Opa3oBaHus MOAOOHS U

MOJO00HBIX GUTYD

Haxoauth 1mogo0HBIE TPEYrOJIbHUKU Ha

TOTOBBIX YepTeKax, yKa3bIBaTh
COOTBETCTBYIOIINE PU3HAKH TIOTOOHS.
Omnpeneasts apsl OJOOHBIX
TPEYroJbHUKOB B
KOH(UTYpaIusX.
Pemrarn 3a0a9M Ha

TPCYTrOJIbHUKU C

ICOMETPUICCKUX

og00HbIE
IIOMOIIBIO
CaMOCTOSITEILHOTO MOCTPOCHUS
yepTeked W HAXOXKIACHUS TMOAOOHBIX
TPEYTOJbHUKOB, C yYKa3aHHEM MPU3HAKOB
moxoous.

IIpoBoauTh I0KAa3aTeJLCTBA C
HCIIOJIb30BAaHUEM ITPU3HAKOB MTOI00MS.
IIpuMeHsITH TIOMy4YEHHBbIC 3HAHUS TpU
peneHnun reOMETPUYECKUX 51
MPAKTHYECKUX 3a]ay.
3HAaKOMHUTLCH C MMOHATHAMH

npeoOpa3oBaHus MOMO0US W TOJOOHBIX
¢uryp

IInomann
(16 1)

ITousatue IUTOIIAIH. CaoiicTBa
TJIomaaed TreoMeTpUYecKuX Quryp.
[Ipocreitmue bopmybl JUISt
TJIOIIA N TPEYTOJIbHUKA,
napasuiesnorpamma, pomba u

Tpanenuu.  [lmomamyn  mOMOOHBIX

buryp

@®opMyJUPOBATH CBOMCTBA IUIOLIAH,
BBISICHSITh MX HAIVISTHBIM CMBICII.

BoiBoauTh bopmyIbl IUTOIAH
napa’suienorpaMma, TPEyroJbHUKA,
Tparmemuu U3 (HOpMyNIBl  IUIOIIAIH
MpsSIMOYTOJIbHUKA (KBajipaTa).

Haxonutb iomau ¢buryp,

n300paxEHHBIX Ha KJeTdyaToi Oymare,
HCMOJIb30BaTh pa3OMEHHE HAa YacTU H
JOCTPOCHHE.

HaxoauThb 1uiomany nogo0HbIX Quryp.
BoluncasaTs  iomaad  pasiMYHBIX
MHOTOYTOJILHBIX (PUTYD.

Pematn

3agavuun Ha miiomanb C

MPAKTUYCCKHUM COACPIKAaHUCM
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

Teopema IIudaropa Teopema Iludaropa. IlpumeneHne | 3HAKOMHTBCSI € HCTOPHEH TEOpPEMBI

W Ha4aj1a teopembl [lndaropa npu pemenun | ITudaropa.

TPUTOHOMETPHH IIPAKTUYECKUX 3a]au. Joxa3biBaTh Teopemy [Tudaropa.

(18 u) [Iponmopumonaneuble  OTpe3ku B | /loka3pIBaTb  COOTHOLIEHHS — MEXKIY
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. IIPONOPLUOHAIIBHBIMM ~ OTpE3KaMH B
CuHyc,  KOCHMHYC, TaHI€HC U | HPSIMOYIOJIbHOM TPEYTOJIbHUKE u
KOTaHI'€HC OCTpOTO yIia | NpUMeHSATH ux npu pelieHnn
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA. reOMETPUYECKUX 3a/a4.
Tpuronomerpuueckue ¢ynkuuu | Pemars  3agaym Ha  [IpUMEHEHHE
yrioB B 30°, 45° u 60°. teopembl I[ludaropa, B TOM dmCIe C

IIPAKTUYECKUM COZIEPIKAHUEM.
Onpeneasitb OCHOBHbIE
TPUTOHOMETpUYECKHe (YHKIHUU yIlia C
MIOMOUIBIO IIPSIMOYTOJIBHOTO
TPEYroJbHHUKA, COCTABJATH  TAOIHILY
3HaYeHUU TPUTOHOMETPUYECKHUX
(GyHKLUH U151 OCHOBHBIX YIVIOB.
IlpuMeHATH IOJNy4YEHHBIC 3HAaHUSA U
YMEHHS IpPU PEIICHUH NPAKTHYECKHUX
3a1ad.

3HAKOMUTBCA C HCTOpHMel pa3BUTHUA
TPUTOHOMETPUH

Yribl u Brnucannele u neHTpanpHble ynibl, | PopMyJMpOBaTh OCHOBHBIE

YeThIPEXYT0JIbHUKH, YIoJl MEXJy KacaTelIbHOM U XOpIOW. | OmpenesieHus, CBS3aHHbIE C YIIaMH B

CBSI3aHHBIE C VYImbl MEXIy XOpIaMU U CEKYIUMHU. Kpyre (BHHCAHHBIM yroji, LEHTpPaJbHbII

OKPY/KHOCTBIO Bnucannsie u OINMCaHHbIE | yTrom).

(20 9) geTblpéxyrosibHUKH.  ColictBa 1 | Haxomuthb BIICAHHbBIE YIUIBL,
IIPU3HAKU BIINCAHHOIO | ONHpAIOLINECs Ha OJHY YTy,
4eThIPEXYTOJIbHUKA. BBIYUCJIATH YIVIBl C [TOMOIIBIO TEOPEMBI
B3aumHoe  pacnosnokeHue — IByX | O  BIMCAaHHBIX yIJIax, TEOPEMbI O
OKPYKHOCTEH. Kacanue | BnHMCaHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI
okpykHOcTell. OO1ue KacareiabHbIE | O LEHTPAJIBLHOM YTIIE.

K IBYM OKPY>KHOCTSIM HccnenoBarb, B TOM 4HCIIEC ¢ HOMOLIBLIO
IU(QPOBBIX PpPeCypcoB, BIHUCAaHHBIE H
OIMCAaHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTb UX CBOICTBA U IPU3HAKU.
Hcnonb30BaTh 5TH CBOMCTBA U IIPU3HAKU
IIPU PELIECHUN 3a7a4
IoBTOpEHUE, [ToBropeHrne OCHOBHBIX MNMOHATHH W | Pemiars  3amauM, WUIIOCTPUPYIOLIUE

00001IeHNe 3HAHU M
(10 )

METOJIOB KypcoB 7 W & KIaccos,
0000111eHNE 3HAHUI

CBA3U MCXKY pa3IMdYHbIMU TCMAaMHU KypcCa
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9 kJACC (HE MEHEE 102 4)

Ha3Banue pa3nena
(TeMBI) Kypca

OcHoBHOe coiep:xaHue

OcHOBHbIE BUbI AeATEJILHOCTH

(4HCJ10 YacoB) 0byHarouXCH
Pemenne Cunyc, kocuHYC, TaHTeHC yrioB oT 0 | dopMy/IHpOBaThH onpeaeIeHus
TPEyroJbLHUKOB 0 180°. OCHOBHOE€ | TPUTOHOMETPUYECKUX (YHKIMHA TYHbIX U
(22 v) TPUTOHOMETPHUUYECKOE TOXJIECTBO. | TPSAMBIX YIJIOB.
DopMyIbl MPUBEACHUS. CocraBasarhb TaOIHITY 3HAYCHMI
Pemienne TtpeyronpHukoB. Teopema | TpUrOHOMETpHUECKHX — (QyHKIMHA Ui
KOCHUHYCOB M TEOpEMa CUHYCOB. OCHOBHBIX ymioB oT 0 1o 180°.
Pemenne mnpaktuueckux 3agad ¢ | BeiBoguth COOTHOLIEHUS MEXIY
HCIIOJIb30BaHUEM TEOPEMBI | TPUTOHOMETPUYECKUMH (DYHKIHSIMHU.
KOCHHYCOB M TEOPEMbI CUHYCOB. BeiBonuTh  mpocteiimue  Gopmysbl
Tpuronomerpuyeckue GOpMysbl A | TPUBEACHUS u3 reOMETPUYECKUX
IJIOIAN TPEYToJIbHUKA, | COOOpa)KeHUH.
napajuiesiorpamma. BbiBoguTE TEOpEeMy KOCHHYCOB H
dopmyia I'epona. ®opmyna | TeopeMy  cHHYycoB  (C  paguycoM
ioniaau BBIIYKJIOTO | ONMHMCAaHHON OKPYXHOCTH).
YETBIPEXYTOJIBHUKA Pemarp 3amaum 1mo reoMeTpuM C
UCIIOJIb30BAaHUE TEOPEM KOCHMHYCOB U
CHUHYCOB, HaXOAUTh paJUyC ONMCAHHOMN
OKpPY>KHOCTH.
Pemarsp MIPAKTHYECKHE 3a/1a4y,
CBOJIIMECS K HAXOXKICHUIO PA3IHYHBIX
3JIEMEHTOB TPEYTOJIbHUKA
BeiBoguTh TPUTOHOMETPHUUECKHE
bopMynbl U IUIOIIAAM TPEYTOJbHHKA,
napasienorpamma, ¢opmyny lepona,
bopmyny iouaau BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.
Pemare 3amaum ¢ HCHOJIB30BaHUEM
M3YYEHHBIX TEOPEM U COOTHOILIEHUH.
Pemiare mnpakruyeckue 3agadyd  Ha
HaxXOXKICHUE IUIOWAAN C NPUMEHEHUEM
TaHHBIX Gopmyn
ITonooue Xopasl U MOAOOHBIE TPEYTONbHUKY B | JloKa3bIBaTh TEOPEMbI O MPOU3BEACHUU
TPEYroJIbHUKOB OKPY>KHOCTH. Teopema 0 | orpeskos Xopz, TEOPEMBI 0
(12 9) NPOU3BEACHUNA  OTPE3KOB  XOpA, | NPOU3BEAECHUHM  OTPE3KOB  CEKYIIUX,
TEOpPEMBI O TNPOU3BEICHUH OTPE3KOB | TeOpeMy O KBaJpare KacaTelIbHOW,
CEeKyIlIHX, TeopemMa O KBaapare | TeopeMbl UeBbl 1 MeHenas.
KacaTeJIbHOM. HccnenoBarb, B TOM 4HCIIE ¢ HOMOLIBLIO
IIpumenenune pu pemieHnn | mUGPOBBIX  pecypcoB,  H3ydacMble
reOMETPUYECKUX 3aa4. KOH(UTypauuu.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

Teopemsl UeBbl 1 Menenas. [lonsitue
0 TOMOTETUH

IIpumeHsiTh JaHHBIE TEOPEMBI IPHU
pEIIeHNN TeOMETPUYECKUX 3a/1a4.

3HAKOMHUTBHCSH € MOHSITHEM O TOMOTETHH,
C €ro MNpPUMEHEHHEM, B TOM YHCIE B

MPAKTUYCCKHUX CUTyalUsIX

MeTox koopauHaT
(10 u)

VYpaBHeHHE NOpsIMOM Ha TIJIOCKOCTH.
VYrioBoit k03 GUIIUEHT U CBOOOTHBIM
YJIeH, WX TIEOMETPUYECKUI CMBICIL.
[TapannenbsHOCTB u
MEePHEHANKYIIPHOCTh MPSAMBIX
(uepe3 yrnoBoii ko3 duimenr).
VYpaBHeHuUE OKPY>KHOCTHU.
Haxoxnenue IepeceyeHu
OKPY>KHOCTEHN 5 MPSIMBIX B
koopauHarax. dopmyna paccTOsHHS
OT TOYKH JI0 TIPSIMOM.

[Inomane  mapamienorpaMma B
KOOpAMHATax, MOHSTUE 00
OpPUEHTUPOBAHHOM IUIOLIA/IH.
IIpumeHeHne MeTOAa KOOpIMHAT B
IIPAKTUYECKU-OPUEHTUPOBAHHBIX

rCOMCTPHUYCCKUX 3aaavdax

OcBauBarb IOHATHE IPSAMOYIOJIBHOU
CUCTEMBI KOOPJIMHAT, JIEKapTOBBIX
KOOpAMHAT TOYKH.

BbiBoauTh  ypaBHEHUsS  IpsSMOM B

KOOpJIMHATaX, ypaBHEHUE OKPYKHOCTH.
Beigeasitb mONHBIA - KBaApar IS
HaxOXKJIECHMs  LEeHTpa W paauyca
OKPYKHOCTH I10 €€ ypPaBHEHUIO.

HaxoauTh TOUKM niepecedeHms NpsMbIX U
OKPYKHOCTEH B IIPSMOYTOJIBHOW CUCTEME
KOODJUHAT.
Pemarp  3amaum Ha ~ HaxOXKIEHUE

PacCTOAHHA OT TOYKH 10 HpﬂMOﬁ.

BoiBomuTh bopmyny IUIOIAAH
napajjienorpaMMa B KOOpJWHATax,
3HAKOMHUTBCS c NMOHSITHEM

OPHEHTUPOBAHHOMW TUTOIIAH.

le/lMeHﬂTb METOL KOOpAuHAT B
MPAKTUYCCKHU-OPUCHTUPOBAHHBIX

rCOMETPHUYCCKUX 3ajadyax, HMCCIE€A0BaATH

NPWIOKEHUSI METola  KOOpAMHAT B
BBIYHCIIUTEILHON MaTeMaTHKe u
UH(pOPMaTHKE.

Hcnoab3oBarh uu(ppoBbIE pecypehl 11t
MOCTPOCHUS U UCCIICTOBAHMIA.

3HAKOMUTBCA C HCTOpHMel pPa3BUTHS
TEOMETPHUU, UCTOPUEN METOIA KOOPAUHAT

BexTopsi
(20 v)

Bekrops! Ha miockocT. ClloKeHUE U
BBIUMTAHUE BEKTOPOB —  IpaBuia
TpeyrojibHUKa M Iapajuiejaorpamma.
YMHOXKEHHE BEKTOpa Ha 4YHCIIO.
Koopnunarsl Bekropa. CiokeHue u
BBIYMTAHUE BEKTOPOB, YMHO)KCHHE
BEKTOpa Ha YHCJIO B KOOPINHATAX.

[Ipumenenue BEKTOpPOB B (husMKe,

LHEHTP Macc.

BBoauThL BEKTOpbl Kak HampaBlieHHBIC
OTPE3KH, HCCJIEeA0BATh TeOMETPUUYECKHIA
(mepememienue) u (usmdeckuit (cuia)
CMBICJIBI BEKTOPOB.

3HaTh omnpeieJieHHsi CYMMBI U Pa3HOCTH
BCKTOPOB, YMHOXXCHHA BECKTOpPA HA YUCJIO,
HCCIIe10BaTh reOMETPUYECKUI u

(bUBUYECKUI CMBICI 3TUX OTIEPAIIUA.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

[Tonsitue o Gasuce (Ha TMIOCKOCTH).
PaznoxeHust BEKTOpOB 10 0a3ucy.
CkansipHoe MpOU3BEICHNUE BEKTOPOB,
reOMEeTPUYECKUN CMBICT u
BBIpAKEHHUE B JIEKapTOBBIX
koopauHartax.  JMCTpuOyTHUBHOCTH
CKJIIPHOTO MPOU3BEICHHUSI.

Ckamsipaoe MIPOU3BEICHUE u
MPOEIMPOBAHUE.

[Tpumenenue CKaJIIPHOTO
MIPOU3BEICHUS BEKTOPOB L

HaxX0XKJICHUs IJIUH U YIIIOB.

Pemenue reomerpudeckux 3amad C
ITOMOILBIO CKaJIsIPHOTO
IIPOU3BEICHUS

Pemars, reoMerpuueckue 3agaud  C
UCIIOJb30BAaHUEM BEKTOPOB.
HccaenoBars  CB3b  BEKTOPOB  C
MOHATUSAMM PABHOACUCTBYIOIIEH CHUIT U
paBHOBECHS CUJI, MPUMEHATH BEKTOPHI K
MPOCTEHIINM  33JadaM MEXaHUKU U
CTaTHUKH.

PacknagbiBaTh  BEKTOp 1O  JBYM
HEKOJUTMHEapHBIM BEKTOpaM,
packiaabBaTh BEKTOPHI CHII C TMOMOIIBIO
MPOCLUPOBAHUS U TPUTOHOMETPUUYECKHUX
COOTHOILICHH.

Onpenesasitb CKaJIIpHOE IPOU3BENECHUE
BEKTOPOB reOMETPUUYECKU u B
KOOpJIMHATaXx, A0Ka3bIBATh
PaBHOCUIIBHOCTh OnpeeIeHUuN U
TUCTPUOYTUBHOCTD CKaJISIPHOTO
MIPOU3BEICHUSI.

BbluncasTs  cymMMmMy, pasHOCTh U
CKaJSIPHOE TPOU3BEACHHE BEKTOPOB B
KOOpJMHATaXx.

IIpumeHsITH CKaJISIpHOE IPOU3BEJIECHUE
JUIS HAXOXKJEHUS! JUTUH U YTJIOB.
Hccnenosars CBSI3b CKaJISIPHOTO
MIPOU3BEICHUS u OpPTOrOHAIBHOTO
MIPOELIMPOBaHNS, IPUMEHATH B 3a/a4ax.
Pemiatp reomerpuyeckue 3amaud  C
MTOMOIIBIO CKAJISIPHOTO MTPOU3BEICHUSI.
Pemars 3amaun  Ha  MpakTUYECKOE
IIPUMEHEHHUE CKAJSIPHOTO NPHIIOKEHUS B
¢uszuke  (BblUMCICHHE ~ pabOTBI B
MEXaHHKE)

JJIMHA OKPYKHOCTH
U IUI0IIab Kpyra
(16 v)

[TpaBusbHBIE MHOTOYTOJIbHUKH,
BBIUUCIICHUE MX JIEMEHTOB. YHCIO T
U JUIMHA OKpYXHOcTH. JlmuHa myru
oKpykHOCTH. Pannannas mepa yria.

[Inomans Kpyra M €ro 3JIEMEHTOB
(cextopa u cermeHta). Breruncienue
NEPUMETPOB W IuIOmaaen ¢uryp,
BKJIIOYAOIIIUX DJIEMEHTHI Kpyra

DopMyJIMPOBATH omnpeeeHue
MIPaBUJIbHBIX MHOTOYTOJIbHUKOB,
HAXOJAUTH UX DJICMEHTHI.

IHoab30BaTbCH MOHSATHEM JUTUHBI
OKPYKHOCTH, BBEACHHBIM C IIOMOIIBIO
IMpaBUJIbHBIX MHOTI'OYyTrOJIbHUKOB,
onmpeaeasasTs 4uCjIO 7, MJIWHY JOYyru H
paZiMaHHyI0 Mepy yIia.

IIpoBonuTh mepexox OT paJdaHHON
Mepbl yIiia K TpajyCHOM U HAa00O0pOT.
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

OnpeneasiThb IWIOMIAIL KPyTa.
BeiBoauTh (opmyabl (B I'paayCHOW H
paiMaHHOM Mepe) A AJIUH  OYT,
IUIOLIA/Iel CEKTOPOB U CETMEHTOB.
BbIuucasiTh TUIOIAAN CIOXKHBIX (QUTYD,
BKJIIOYAIOIINX
(kpyra).
Haxonuth miomany pa3nuuHbiX GUryp B

JJIEMEHTBl  OKPY’KHOCTH

3a7a4ax peajJbHON KU3HU

JIBMKeHHsT
IJIOCKOCTH
(10 )

[lenTpansHas
[{eHTpanbHO-CHMMETPUYHBIE
¢burypsi. [ToBopor.
CUMMETPHUS.

CUMMCTpPHUA.

OceBas
@urypsl,
CUMMETPUYHBIC OTHOCHUTEIIEHO
HEKOTOPOU OCH.

[TapannensHbIN IEpEHOC.
[ToHsiTue NBMKEHUSA U €r0 CBOWCTBA.
PaBenctBo duryp.

HpOHBHCHI/IH CUMMCTPHUHU B IIpUPOAC,

JKUBOIIMCH, CKYJBIITYPE,
ApXUTEKTYPE.
Komno3urmun JIBMOKEHU

(mpocrTeiiiue npuMepsl).
[IpumeneHne B  T€OMETPUUYECKUX

3aa4ax

Pa3ouparp npumepsl, HUTIOCTPUPYIOLTUE
MOHATUSL JIBMXKEHMsSI, IIEHTPOB MU OcCeil

CUMMETPHUH.
®opMyIHPOBATH OIIpeETICHUS
JBUKEHUS IUIOCKOCTH, MapajieIbHOro

MEepeHoca, MOBOPOTA, LIEHTPAJIbHOW H
oceBol cummeTpuu. J[loka3biBaTh uX
CBOICTBA, HAXOAMTh  HEMOABUKHBIC
TOUYKH, OCU CHMMETPHH.

HaxoauTh UEHTPBl M OCH CUMMETPHUU
npocTerImx Quryp.

IIpuMeHATH NapajuleIbHBIM NEPEHOC U
CUMMETPHIO npu perieHnun
FEOMETPUYECKHUX 3a/1a4.

Hcnonb3oBaTh HU(pPOBHIE peCypChl 1A
HCCeq0BaHnI

IIJIIOCKOCTHU u

MOCTPOCHUH u
npeoOpa3oBaHMA
KOMIIO3HIINY JIBUKCHUH.
3HAKOMHUTBCS C MPOSIBJICHUSIMH
pUposIE,
CKYJIBITYPE, aPXUTEKTYpe

CUMMCTPUU B KHBOIIUCHU,
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Ha3zBanmue pa3znena
(Tembl) Kypca
(4uciI0 Yacon)

OcHoBHOE CoacpKaHue

OcHoBHBIE BU/BI 1eITEJIbHOCTH
00y4aromuxcs

IoBTOpEHUE,
0000mIEeHME,
cucTeMaTH3aIus
3HAHUHA

(12 v)

[ToBTOpEeHrEe OCHOBHBIX MOHATHH U
METOAOB KypcoB 7—9 Kiaccos,
o0o0mmeHne ¥ CUCTeMaTu3alus
3HaHUU

CB0001HO oOmEepUPOBATH MOHATUSIMM:

¢urypa, TOYKA, npsiMas, yrod,
MHOTOYTOJIbHUK, — PaBHOOEAPEHHBI U
PaBHOCTOPOHHUI TPEYTOJIbHUKH,

NPSMOYTOJIBHBIN TPEYroibHUK, MeIuaHa,
OuccexkTpuca W BBICOTA TPEYTOJIbHUKA,
napajiesorpaMmm, pomMo, MpsSIMOYTOJIbHUK,
KBaJIpar, Tpanenws; OKPY>KHOCTH,
KacaTeslbHasg; PAaBEHCTBO M Monobue
¢buryp, TpeyroJbHUKOB; MapauIeTbHOCTD
U TEPHeHAUKYISIPHOCTh MPSIMBIX, YTOJ
MEXTY HPSIMBIMH, CUMMETpPHUS
OTHOCHTEJIbHO TOYKHM M TPSIMOM; JJIMHA,
paccrosiHue, BENWYMHA YIVIa, IUIOIIAMb,
TIEPUMETD.

Hcnoab3oBaTh (opMyJibl: TIEpUMETPA U
IUIOUIa M MHOTOYTOJBHUKOB,  JIJIMHBI
OKpPY>KHOCTH U IUIOIIAJIM Kpyra, o0béma
MPSIMOYTOJILHOTO NapajuieNenunea.
CBo0OHO oOmepuUpOBATH NOHATHIMH:
NpSMOYTOJIbHAsE ~ CHCTEMa  KOOPAMHAT,
BEKTOP; MCNOJAb30BATH TH TMOHATHS JJIS
NPEACTAaBICHUS JIAHHBIX W PEIICHHS
3aja4, B TOM YHUCIE U3 JIPYTUX YIeOHBIX
MIPEIMETOB.

Pemars, 3amaum  Ha  MOBTOpEHHUE
OCHOBHBIX  TOHSTHH,  WLTIOCTPAIHIO
CBSI3eH MEXIy pa3jINYHbIMH YacTSIMH
Kypca. BeiOuparb mMeToa Ui perieHus
3aJ1aqH.

IIpuMeHsiITH TOJTYYCHHBIE 3HAHHUS B
CMEXKHBIX 00J1acTaX,
MIPAaKTUKO-OPHEHTUPOBAHHBIX 33a9ax

66




IIpumepHasi paGouass nporpamMmma yue0Horo kypca «BeposiTHOCTD
U CTATHUCTUKA» HA YIUIYOJEHHOM ypoBHe. 7—9 Ki1acchl

ean usyyeHus: yueOHOro Kypca

B coBpemMenHoM 1uppoBOM MHpE BEPOATHOCTh U CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAYMMOCTh KaK C TOUYKHM 3PEHUS MPAKTUYECKUX MPUIOKEHHM, TaK U
UX poiu B 00pa3oBaHUM, HEOOXOIMMOM KaKIOMY 4eJIOBEeKy. Bo3pacrtaeT umcio
npodeccuii, pu OBJIAJICHUN KOTOPBIMU TpeOyeTcs Xopoliasi 6a30Basi MOJrOTOBKA B
001acTy BEpPOSATHOCTU W CTAaTUCTUKH, TaKas MOATOTOBKA BakKHA JUISl IPOJOJIKEHUS
o0Opa3oBaHus U JUIsl YCIIEUTHOM MPpo¢eCcCUOHATBLHON Kapbephl.

Kaxp1il 4esI0BEeK MOCTOSIHHO MPUHUMAET PELICHUs HA OCHOBE UMEIOIUXCS Y
HEero AaHHbIX. J[7151 000CHOBAaHHOTO MPUHATHUS PEUICHHS B YCIOBHUSIX HEIOCTaTKa
Wi n30bITKa WHQOPMAIIMK HEOOXOAMMO B TOM YHCIIE XOPOIIo c(hOPMUPOBAHHOE
BEPOATHOCTHOE M CTaTHUCTHYECKOE MbIlUIeHHe. VIMEHHO MO3TOMY BO3HHKIA
HE0OX0aUMOCTh (popMUPOBATh y OOyUaromuXcs (PyHKIIMOHATIBHYIO IPaMOTHOCTD,
BKJIIOYAIOIYI0O B Ce0sl YMEHHE BOCHPUHHMMATh U KPUTHUECKH aHAJIU3UPOBATh
uH(pOpMAIIHIO, TPECTABICHHYIO B Pa3IMUHbBIX opMax, MOHUMATh BEPOSTHOCTHBIM
XapakTep MHOTMX pe€albHbIX IPOLECCOB U 3aBUCHUMOCTEW, IPOU3BOAUTH
IPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO C OCHOBHBIMHU INpPUHLHMIIAMH CcOOpa, aHaiIu3a U MPEACTaBICHUS
JAHHBIX M3 pPa3IUYHbBIX cdep KU3HU O0OllecTBa M TocyJapcTBa MPUOOIIAET
oOyuaromuxcsi K oOLIEeCTBEHHbIM HHTepecaMm. M3ydyeHne OCHOB KOMOWHATOPUKH
pPa3BUBAET HABBIKM OpraHu3aluy nepedopa M Mmojcuy€ra 4Yucia BapuaHTOB, B TOM
YyHucie B MPUKIAAHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMH T€OpHUH I'padoB co31aET
MaTeMaTudeckuii QyHaamMeHT g (OpMUPOBaHMS KOMIETEHIMHA B 00IaCTH
uHbopMaTuku u UUPPOBBIX TexHoJorui. IlomMmumMo 3Toro, mnpu u3ydeHUU
CTAaTUCTUKA U BEPOSTHOCTH OOOTAIIAIOTCS MPEACTABICHHS  YYaIIUXCA O
COBPEMEHHOW KapTMHE MHpa M METOAAaX €ro uccienoBanus, (opMupyercs
NOHUMAaHUE PO CTATUCTUKU KaK MCTOYHHKA COLMAIBLHO 3HAYUMOU MH(OpMauu
Y 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUM € JaHHBIMH ILENISMH B CTPYKType IMpOrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHUCTHKA» OCHOBHOM HIKOJIBI HAa YIIyOJIEHHOM YpOBHE
BBIJICJIEHBI CJENYIOLIUE COepXkKaTrelbHO-MeToanueckue JnHuu: «lIpenacrasnenue
JAHHBIX W OIHKcarelbHash  CTAaTUCTUKa»;  «BeposaTHOCTB»;  «OIEeMEHTHI
KOMOMHaTOpuKW»; «BBenenue B Teopuro rpadoB», « MHOXKeCTBay, «Jlorukay.

Conepxanue nuaum «lIpencraBieHue AaHHBIX U ONMKMCATEIbHAS CTATHCTHKA
CIIY’)KUT OCHOBOM uisi (hOPMUPOBAHUS HABBIKOB pPabOThl ¢ HH(pOpMALUEn: OT
YTeHHs] M MHTepIpeTanuu WHOOpPMALMK, TMPEACTaBICHHOW B TaOnuiax, Ha
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auarpamMMmax u rpadukax 110 cOopa, TMPEACTaBICHHS W aHalu3a JaHHBIX C
VICIIOJIb30BAHUEM CTATUCTUYECKUX XApPAKTEPUCTUK CPEOHUX U PACCEUBaHMUSL.
PabGoras ¢ gaHHbIMHU, OOydYarolMecs Y4yaTcs CUWUTHIBaTh M HHTEPIPETUPOBATH
JIAaHHbIC, BBIJBUIaTh, apTyMEHTHUPOBATh M KPUTHUKOBATH MPOCTEUIIHNE THUIIOTE3BI,
Pa3MBINLIATh HaJ (aKTopamMu, BbI3BIBAIOIIMMH H3MEHUMBOCTH, U OIICHUBATh MX
BIIMSIHUE HA pACCMATPUBAEMbIEC BEJTUUMHBI U MIPOLIECCHI.

NHTYyUTHBHOE TpEACTABICHUE O CIYyYalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEM MW TEHACHUMM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
V3YUYCHUSI TEOPUU BEPOATHOCTEU. BOJblIOE 3HAUEHUE 3/1€Ch UMEIOT TPAKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMH.

[TonaTrie BEpPOATHOCTHM BBOAUTCA KaK Mepa MpaBIONoOA00us CIy4alHOTo
coobiTust. Ilpu wu3ydeHHH Kypca OOydaroIlIMecs 3HAKOMATCS € MPOCTEUIIMMU
METOJAMHM  BBIYUCICHHUS BEPOATHOCTEM B CIy4YalHBIX OKCIEPUMEHTaX C
PABHOBO3MOXKHBIMHM JJIEMEHTAPHBIMU HCXOAAMH, BEPOSTHOCTHBIMHU 3aKOHAMHU,
MO3BOJISIIONIMMHU CTAaBUTh M pelaTh Oojee CIoKHBbIE 3aaadu. B Kypc BXomsT
HayaJbHbIC NPEACTABICHUA O CIy4YaWHbIX BEJIMYMHAX M HX YHCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCyLIECTBISETCS 3HAKOMCTBO OOYyYarOIIUXCS C
MHOXKECTBAMH M OCHOBHBIMHU OIEpPALMSIMU HAJl MHOXXECTBAMHU, PACCMATPUBAOTCS
npuUMephbl MPUMEHEHUs TPadoB U DJIEMEHTOB TCOPUM MHOXKECTB ISl PEIICHUS
3a/1a4, a TaK)Ke HCIIOJIb30BaHUS B JPYTUX MaTEeMaTHUYECKUX Kypcax M yueOHBIX
peaMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo basucnomy yueOHOMY TIaHy B 7—9 Kilaccax w3ydaercs y4eOHBIH
Kypc «BepoATHOCTB U cTaTuCTHKa», B KOTOPBIN BXOAAT pasnensl: «[Ipencrasienue
JAHHBIX W ONWCaTeNbHAs  CTAaTUCTUKA», «BepodaTtHOoCTh»,  «OIEeMEHTHI
KOMOUHATOpuKW», «BBenenue B Teoputo rpadony, «MHoxkecTBa» U «Jlorukay.

B basucHoMm y4yeOHOM IulaHe HAa M3y4Y€HUE JAHHOTO Kypca OTBOAMTCS HE
MeHee |1 ydyeOHOro yaca B HEAENIO B TEUEHHE Ka)JO0ro roja oOy4yeHHs, BCETO 3a
TpH roga oOyuenus — He MeHee 102 yueOHBIX 4acoB.

Conep:xkanue yueOHOro Kypca (mo ronam o0y4eHus)

7 KJACC

[IpencraBnenre MaHHBIX B BUJIE TaONWI], AUArpaMM. 3arlojHEHUE TaOJuII,
YTEHUE U MOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX AuarpamMMm. UreHue
rpaMKOB peanbHBIX TMpoleccoB. M3pimedenue wuHpopManum H3 AUarpamMm M
TaOJIHII, MCIIOJIb30BAHUE U MHTEPIIPETAIUS JaHHBIX.
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OmnucarenbHas CTaTUCTHKA: CpelHee apudmeTHdeckoe, MeauaHa, pa3Max,
HauOoIbllleé W HAUMEHbIIEE 3HAYEHHs, KBapPTWIH, CPEAHEE TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YNCIOBBIX JaHHBIX.

IIpumepbl CaydyallHOW HM3MEHYMBOCTHM IIPU HM3MEPEHHSIX, B MACCOBOM
MPOU3BOACTBE; TEHJCHIUM U CllydallHble KojeOaHus; TPYNIUPOBKA JIaHHBIX,
IPEJICTaBIIEHUE CIy4YalHOW M3MEHYMBOCTH C IOMOILIBIO JUarpaMM; 4YacTOThI
3HAUEHMI; CTATUCTUYECKAs] YCTOMYHBOCTb.

I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [loHsTHe 0 cBs3HBIX rpadax. [lytu B rpadax. [lenu u nuxibl.
O6xox rpada (viinmepoB myTh). [loHsTHE 00 OpueHTHpOBaHHOM rpade. Pemenne
3a/1a4 ¢ TOMOIIbIO TpadoB.

YTBepkaeHusT W BbICKa3biBaHUs. OTpUIlaHHE YTBEPXKIACHUS, YCJIOBHBIC
yTBEPXKICHUSA, OOpaTHbIE W PAaBHOCUJIBHBIE YTBEPXKICHUS; HEOOXOAUMBIE U
JIOCTAaTOYHBIE yCIOBUS, CBOWCTBA U MpHU3HAKU. [[pOTHBONOIOKHBIE YTBEPKICHHUS,
JI0Ka3aTelIbCTBa OT MPOTUBHOIO.

CrnydaiiHpI 3KCHIEPUMEHT (OMBIT) W CiIy4yaiiHOe coObiTHe. BeposiTHOCTh u
4acToTa CiIy4yaHOro coObiTHA. Poilb  MamoOBEpOATHBIX W TPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B IPUPOAE U B OOIIECTBE.

8 kiacc

MHOX€ECTBO M NOAMHOXKECTBO. IIpuMepsl MHOKECTB B OKPYIKAIOIIEM MUpE.
Ilepeceuenne u oObenuHEHHE MHOXeECTB. Jluarpammbl Oinepa. Yucnoble
MHOXecCTBa. IIlpuMepbl MHOXECTB M3 KypCOB aireOpbl U TE€OMETPHH.
[lepeuncienue 37€MEHTOB MHOXKECTB C IMOMOILBIO OPraHU30BaHHOTO Hepedopa u
IpaBuUiia yMHOKEHUS. DOpMyJlia BKIIOUEHUA-UCKITIOUEHUS.

OnemeHTapHble cOObITHS. BeposTHOCTH cinydalHbIX COOBITHIA. OMNBITHI C
PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU. CiiydaliHbIN BBIOOD.

N3mepenue paccemBaHMs 4YMCIOBOIO MaccuBa. Jlucmepcus M CTaHAApPTHOE
OTKJIOHEHHE 4YHuCIOBOro HaoOopa. CBoiicTBa JUCHEPCHMM M CTAHAAPTHOTO
OTKJIOHEHHUA. JluarpaMMbl paccerBaHMs JIByX HaONIOIaeMbIX BelIW4YuH. JIMHeiHas
CBA3b HA lUarpaMMe pacCEUBaHUS.

HepeBo. [epeBo cayuailiHoro »skcrnepumeHnta. (CBOHCTBAa  JI€PEBBEB:
€IMHCTBEHHOCTh ITyTH, CBA3b MEXK/Iy YHCIIOM BEpUIUH U ynucioM p&odep. [Tonstue o
wiockux rpadax. Pemienue 3a1a4 ¢ moMoIbko 1epeBbEB.

Jlornueckue coro3bl «» u «JIN». CBsi3b MEXy JIOTUYECKUMHU COIO3aMU U
ornepanusMH HaJl MHOXKeCTBaMU. VICoab30BaHrE JOTHYECKUX COKO30B B anreope.
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CnyuaiiHple  cOOBITMS ~ KaK  MHOXECTBA  JJIEMEHTapHBIX  COOBITHH.
[IpotuBononoxueie coObITUs. Omnepanuu HaJ cOObITUAMU. DoOpMyNa CIOKEHHS
BEPOSITHOCTEH.

[IpaBuiio YMHOXEHHUS BEPOSATHOCTEM. YcnoBHas BEPOATHOCTb.
[IpencraBieHne ciy4alHOTO SKCIEPUMEHTa B BHAE JepeBa. HezaBucumble
COOBITHSI.

9 KJACC

Komb6unaropnoe npaBuiio ymHoxenus. [lepectanoBku u dakropuan. Yucno
couetanuii u TtpeyroibHUK Ilackansa. CBolictBa uymucen coyeTaHuid. buHOM
HreroTtona. Penienue 3a7a4y ¢ CIOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoaTHOCTb. CiydallHbI BBIOOp TOUKHM M3 (QUIYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IyTd OKPYKHOCTH.

UcnbiTanus. Yenex u Heynada. Cepusi UcnbITaHUi 10 niepBoro ycrexa. Cepus
ucnbiTanuil bepuymiu. BeposarHocTu coObiTuil B cepun ucnbitanuii bepuymnu.
Crny4daiiHbli BBIOOP U3 KOHEYHOTO MHOXKECTBA.

CiyuailHass BeIMYMHA W pacnpeneiieHue  BeposiTHocTeil.  [Ipumepsr
CIy4YalHBbIX BEJIMYMH. BaxkHble paclpeneseHuss — YUCIO IONBITOK B CEpUU
VCIIBITAHUW 10 TIEPBOIO yCIexa M YUCIIO YCIEXOB B CEPUM UCHBbITAaHUM bepHyiun
(reomeTpuyeckoe 1 OMHOMHUATILHOE PACTIPEICIICHNUS ).

MareMarnyeckoe OXHUIAHUE CIyYahHOW BeIWYUHBI. DU3NYECKUN CMBICIT
MareMaru4eckoro oxujaanusa. [Ipumepbl HCHONB30BAHUSA MaTEMATHYECKOTO
oxkuaaHusd. Jlucnepcuss M CTaHJAPTHOE OTKJIOHEHHE CIyYallHOW BEJIWYMWHBL.
CBolicTBa MaTEMATUYECKOTO OKHUIAHUA U TUCTIEPCUU. MaTeMaTnuueCcKoe 0KUIaHNUE
Y JUCTIEPCUS U3YYEHHBIX PaCIpeICICHUM.

HepaBenctBo UYeObimeBa. 3akoH OonbmiMx uucel. Maremarnueckue
OCHOBaHMSI U3MEpEHHUs BeposiTHOCTEH. Ponb 1 3HaueHne 3akoHa OOJBIINX YHCEI B
HayKe, B PUPOC U OOIIECTBE, B TOM YHCIIC B COITMOIIOTUUECKUX 00CIICIOBAHUSIX H
B U3MEPCHUSIX.

Ili1anupyemMblie npeAMeTHbIE Pe3yJbTaThbl 0CBOCHUS
IIpumepHoii padoueit mporpamMmasl (110 rogamM 00y4eHus1)

[IpenmeTHbIE pe3yabTaTbl OCBOCHHUS Kypca «BepoATHOCTh M CTaTHCTHUKa
Ha yDIyOnéHHOM YpoBHE B 7—9 Kilaccax XapaKTepU3YIOTCsS CIEAYIOLUMU
YMEHHUSMH.
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7 KJIACC

Yurare wuHOpMaIMio, NpPEACTAaBICHHYI0 B TaOIUIAX, Ha JUarpaMMax;
MPENICTaBIATh JaHHBIE B BHUJIE TAOJUIl, CTPOUTH CTOJIOMKOBBIE (CTOJIOUATHIE) U
KpPYTOBBIC TUArPaMMBbI IO MAaCCHBaM 3HAYCHHM.

OnuceiBaTh W WHTEPHPETHPOBATh  pEANbHBIC  YHCIOBBIC  JIAaHHEIE,
npeAcTaBlIeHHbIE B Ta0IUIAX, HA AUarpaMmax, rpaduxax.

Wcrnonb3oBarh 171t OMUCAHUS JAHHBIX CTaTHCTHUYECKUE XapPaKTEPUCTHKU:
cpenHee apudMeTHYeCKoe, MeIruaHa, HAauOOJbIlee W HAWNMEHbBIIEE 3HAYCHUS,
pa3max, KBapTHIIH.

HNmeth mpeacTaBieHre O JOTUYECKUX YTBEPHKACHUSIX U BHICKA3bIBAHUSX, YMETh
CTPOUTH OTpHULIAHUS, (POPMYITHPOBATH YCIOBHBIE YTBEPXKICHUS TPU PEIICHUU
3a/a4, B TOM 4YHUCJE W3 JPYrHUX Y4eOHBIX KypCOB, UMETh MPEICTaBICHUE O
TEOPEeMax-CBONCTBAX U TEOpEeMax-MpU3HAKAX, 0 HEOOXOJUMBIX U JTOCTATOYHBIX
YCJOBUSX, O METOJIE JOKA3aTeNbCTBA OT MPOTUBHOTO.

NmeThr mipeAcTaBieHrue O CIy4ailHOM M3MEHYMBOCTHU Ha MPUMEpax pe3ysbTaToB
U3MEpEHUH, 11eH, (PU3NUECKUX BEITUYHH, AHTPONMOMETPUUYECKUX JTaHHBIX; UMETh
MPEJCTABIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcmonp30Barh I ONMHMCAHUWS JAHHBIX YaCTOTHl 3HAUCHUN, TPYIITAPOBATH
JTAHHBIC, CTPOUTH THCTOTPAMMBI TPYIIITUPOBAHHBIX JaHHBIX.

Hcnonb3oBarh rpadsl s pelieHus 3ajad, UMETh MPEACTABICHUE O TePMHUHAX
teopun TpadoB: BepmmHa, pedpo, Iemb, MOHUKI, MyTh B Tpade, HUMETh
npeacTaBiaeHue 006 o0xone rpada u 00 OpUEHTUPOBAHHBIX Ipadax.

8 kiacc

OnepupoBaTh NOHATHAMH MHOXKECTBA, IMOJAMHOYKECTBA; BBINOJIHATH ONEpaLUU
HaJ| MHOXECTBaMH: OOBEIMHEHHE, IEPECEUCHHE; MEPEUUCATh SIEMEHTHI
MHOKECTB C HCIIOJIb30BAaHHUEM OPTraHU30BaHHOTO IMepedopa U KOMOMHATOPHOTO
IIpaBUJIa YMHOKEHUS.

Haxonuth BEpOSTHOCTH CIy4YalHBIX COOBITUH B CIIy4ailHBIX OINBITAX, 3Hasd
BEPOATHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM YHCI€ B OINbITaX ¢
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHATHE O CIIy4ailHOM
BBIOODE.

OnuceiBaTh JaHHBIE C IOMOLIBIO CPEIHMX 3HAYEHHM M MEP paccerBaHUs
(zucriepcusi U CTAaHIAPTHOE OTKIOHEHHUE). YMETh CTPOUTh U MHTEPIPETUPOBATH
JarpaMMbl ~ pPacCEMBaHUs, WMEThb TMPEICTABICHUE O CBA3M  MEXAY
HaOJII0TaeMBIMHU BEJIMYNHAMHU.
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HNMmeTp npencTaBieHue o AEpeBe, 0 BEPIIMHAX U pEOpax JepeBa, NCIOIb30BaHNN
JIEPEBBEB TPU PEIICHUU 3a/lad B TEOPUU BEPOATHOCTEH, B APYTHX YUEOHBIX
MaTeMaTUYeCKUX Kypcax M 3a7ad U3 Apyrux yueOHbIX MTPEIMETOB.

OmneprpoBaTh NOHATHEM COOBITHSI KaK MHOXKECTBAa 3JIE€MEHTAPHBIX COOBITHIl
CIIy4alilHOTO OIIBITA, BBIIOJIHATH ONEpalMy HaJl COOBITUAMHU, UCIOIB30BaTh MpHU
pelleHny 3a7a4y AUarpaMMbl Diliepa, YUCIOBYIO NMPSAMYIO0, IPUMEHATb (GOpMYITy
CJIOKEHUS BEPOATHOCTEM.

[Tosp30BaTbCs MPAaBUIIOM YMHOXKEHUSI BEPOSTHOCTEH, HCIIONIB30BaTh JEPEBO IS
IIPEICTABICHNS CIy4allHOrO oOmnblTa NpH pemeHur 3aznad. Onepuposarb
MOHATHEM HE3aBHCUMOCTHU COOBITUH.

9 KJACC

[Tonb30BaTbcsi KOMOWHATOPHBIM TPABWIIOM YMHOXCHHS, HAXOAWTh YHCIIO
IIEPECTAHOBOK, YMCIIO COYETAHUM, MOJIb30BaTbCA TPEyrodbHUKOM [lackansa npu
pelIeHNH 3a/1a4, B TOM YKCJI€ Ha BBIUUCICHUE BEPOITHOCTEN COOBITUM.
Hcnonp30BaTh NOHATUE FEOMETPUUECKON BEPOSTHOCTH, HAXOJUTh BEPOSITHOCTU
COOBITHI B OIBITAX, CBA3AHHBIX CO CIyYalHBIM BBIOOPOM TOYEK W3 TIJIOCKOU
burypsl, 0Tpe3Ka, JUIMHBI OKPYKHOCTH.

HaxomuTh BEpOSTHOCTH COOBITUH B OIBITAX, CBSA3aHHBIX C UCIBITAHUSIMU J10
JIOCTUKEHHUSI IEPBOTO YCIEXa, B CEPUSIX UCIBITAHUN bepHyun.

NmeTp mnpeacTaBlieHHME O CIIyYalHBIX BEJIMYMHAX W OMNO3HABATh CIy4alHbIE
BEJIIMYMHBI B SIBJICHUAX OKPYXKAIOWIETO MHUpPA, ONEPUPOBATH IMOHITHUEM
«pacnpeneseHne BEPOSATHOCTEN». YMETh CTPOUTh PACIIPENEIICHHS BEPOSITHOCTEN
3HAUEHUM CIyYalHbIX BEJIMYMH B U3YYEHHBIX OIBITAX.

Haxonute MaremaTtnyeckoe OXXUIAAHUE U JUCHEPCUIO CIyYalHOW BEJIWYUHBI 110
paclpeeliCcHu0, NPUMEHITh  YUCJIOBBIE  XapaKTEPUCTUKU  HU3YyYEHHBIX
pacnpenesieHui Py peICHUN 3a1a4.

NMeTs npencTaBiI€HUE O 3aKOHE CIyYalHBIX YHCEI KaKk O MpOSBIECHUU
3aKOHOMEPHOCTH B CIIy4YalHOM HM3MEHYMBOCTH, NOHUMATh MaTEMaTHYECKOe
000OCHOBaHME OJM30CTH YacCTOTBI U  BEPOSITHOCTH  coObITHA. HMeThb
MIPENICTABICHNE O POJIA 3aKOHA OOJIBIITNX YUCEN B IPUPOJIE U OOIIECTBE.
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TemaTu4eckoe NJIAHUPOBaAHUE Y4eOHOr0 Kypca (1o roxam o0yueHus)

7 KJIACC (HE MEHEE 34 4)

HasBaHue pasgena
(TemMbI) Kypca

OcHoOBHoOe coaepkaHue

XapakTepucTuka oesTenbHOCTU

obyu4arowmxcs
(uncno yacos)
MpeacTraBneHue [pejcraBieHne JaHHBIX B BHJIE OcBaunBatb cnocoo6bl
OaHHbIX Ta0JIuIL, IHarpamM. npencraBneHns CTaTUCTUYECKUNX
(4 4) 3anonHenue TaONMI, YTEHHE U [ A@HHBIX M YMCMOBBLIX MAaCCUMBOB C
[IOCTPOECHUE CTOJIOUKOBBIX MoMOLbl0 Tabnuuy, M guarpamMmm c
(cTonbuaTHIX) " KPYTOBBIX | ycrnionb3oBaHnemM — akTyanbHbIX U
AHArPaMM. BaXKHbIX JaHHbIX (aemorpaduyeckme
Yrenu r HKOB BHBIX
eHMe TpaduKoB pean AaHHble, NPOM3BOACTBO MPOAYKLMN,
MPOLECCOB. H3BneueHue
obLiecTBeHHbIE " NpUpPoaHbIE
uHbpopMaMu U3 AMarpaMMm U
ABMEHUs).
TaOJIHII, HCIIOJIL30BaHNE u
U3yyatb metoabl paboTbl C
HHTEpIIpETAlUs JaHHBIX. 6
MpakTiyeckas paGora TabnuuHbiMn 1 rpadunyeckumMmn
npeacTaBneHnamm AaHHbIX c
NOMOLLbI UMAGPOBLIX PECYpCcoB B
Xo4e npakTnyeckmnx pabot
OnucartenbHasn OnucatenbHass  cTaTUCTUKA: OcBauBaTb MOHATUA: YMCITIOBOM
cTaTUCTUKa cpeaHee apudmeTnyeckoe, | maccue (Habop), Mepa LeHTpa, B TOM
(8 ) MeauaHa, pasmax, Haubonbllee | Ynucne cpegHee apudMeTUYeckoe,
n HauMeHbLlee 3Ha4yeHus, | Megmana, YacTtoTa 3Ha4YeHns
KBapTWUnn, cpeaHee OnucbiBatb cTaTucTn4eckme
rapMOHMYECKOE, cpedHee | gaHHble C  MOMOLWbLI  CpeaHero
rapmMoHu4eckoe YMCNOBBLIX | apUPMETMYECKOTO U MeAWaHbl.
AaHHbIX. Pewartb 3agauwn.

MpakTuyeckas paboTa

M3yyaTb cBoOWCTBa CcpedHuX, B
TOM 4ucrne C MOMOLLLI LIMAPOBbIX

pecypcoB, B Xxo4e NpaKTUYeCKnx
pabor.

OcBaunBatb NOHATUSA:
HanbonbLlee n HanMeHbLUee
3HAYeHUs1  YNCIOBOrO  MaccuBa,
pa3max, KBapTuIb.

PewaTtb 3apgaum Ha BbIbOp

cnocoba onucaHWss MaccuBoB B
COOTBETCTBUWN C NPMUPOAOMN AAHHbIX U
LensiMM UccneaoBaHusi, B TOM Yucne
B XOA€ NpaKkTu4yeckon paboTbl
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HasBaHue paspena
(Tembl) Kypca
(umcno yacos)

OcHoBHoOe cogepxaHue

XapaktepucTuka aesaTenbHOCTU
obyu4arowmxcs

Cny4yanHas
U3MEHYNBOCTb
(54)

Mpumepsl crydanHom
N3MEHYMBOCTU NPU U3MEPEHUSX,
B MacCcoBOM  MpOU3BOACTBE;
TeHAEeHUUN n cnyyavHble
konebaHus; rpynnupoBka
AaHHbIX, npegcrasrneHve
CNy4YamHOM  U3MEHYMBOCTU C
NOMOLLbID AnarpammM; 4acToTbl
3HayYeHun; cTatucTudeckas
YCTONYNBOCTb.

MpakTnyeckasn pabota

OnuckbiBaThb JaHHblE C MOMOLLbIO

rpPynnUpoOBKHY, CTpOUTb
TMCTOrpaMMbl, BblABUraTb
npocTeinLme rmnoTesbl.

OcBauBaTb rpacmyeckue
npeacTaBneHust  pasHblX  BWOOB

CNy4YanHOM W3MEHYMBOCTW, B TOM

yucrne C  MOMOLWBK  LMEPOBbIX
pecypcoB, B Xxode npaKkTU4ecKon
paboTbl

BBepeHne B
Teoputo rpachoB
(44)

I'pad, Bepmna, pedpo. CreneHpb
péoep wm
CyMMapHasi CTEIIeHb BEPIIUH.

BepunHel.  Ywucno

[lTonsatne o cBsI3HBIX Tpadax.
[TyTu B rpadax.

Hemn u nwmkmel. O6xom rpada
(9¥IEpOB MYTh).

[TonsTe 00 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3a1a4 ¢ MOMOIIBIO

rpa¢oB

OcBaunBaTtb NOHATUSA: rpad,
BepLUHbI U p€bpa rpacdha, cTeneHsb,
nyTb B rpadpe, Lenu n LUnKnbl, NyTb B
rpadoe, NIIockum rpad, CBA3HbLIN
rpad, OpMeHTUPOBaHHbIN rpad.

PewaTtb 3aga4m Ha NOUCK CyMMbl
cTerneHen BepLUnH rpada, Ha NouckK
obxopa rpada, Ha NOMCK NyTeN B
rpadax.

Ucnonb3oBaTb rpadbl npu
peweHun 3agay n3 anrebpsl,
reoMeTpum, TEOPUN BEPOATHOCTEWN,
ApYrnx NpeameToB

Jlorunka
(34)

YTBepKACHUS M BBICKA3bIBAHUS.
Otpunianue
YCIIOBHBIE YTBEPKACHUS, OOpaTHbBIE

YTBEPKACHHUS,
U PaBHOCWIbHBIE YTBEPKJICHUS,
HEOOXOIUMBIE W JOCTaTOYHbIE
YCJIOBMS, CBOMCTBA U IIPU3HAKH.
[IpoTnBOMONOKHBIE
YTBEPKJICHMS, JI0Ka3aTrelbCTBA OT

MIPOTUBHOTO

U3yyaTb B1Abl yTBEPXOEHUI U
BbICKa3blBAHWN.

OcBauBaTtb crocobbl
NMOCTPOEHNS YCNOBHbIX
yTBEPXAEHUI, AOKa3aTenbHbIX
paccyxaeHun, opmMynupoBKU
TeopeM, BblpaxkatoLLMX CBOUCTBA U
NPU3HaKn, MeToAbl MaTeMaTUYeCKUX
AoKasaTenbcTB

BeposATHOCTbL U
yacToTa
crny4YamHoro
cobbITHA

(54)

CnyyanHbin 9KCrnepuMeHT
(onbIT) 1 cnyyarHoe cobbiTue.

BepoaTHocTb M YyacToTa
Cny4yanHoro coobITus.

Ponb  manoBeposiTHbIX 1
npakTU4eckn A0CTOBEPHbIX

OcBanBaTb NOHATUSA:
CIyYanHbIN ONbIT N CrlydanHoe
cobbITne, ManoBeposTHOE N
NpakTU4YECKN AOCTOBEPHOE COObITHE.

U3y4yaTb 3Ha4YMMOCTb
ManoBEPOATHbIX COOLITUI B

74




HasBaHue paspena
(Tembl) Kypca
(umcno yacos)

OCHOBHOGCOAepmaHMe

XapaktepucTuka aesaTenbHOCTU
obyu4arowmxcs

cobbiTUA B
obllecTBe.
MpakTnyeckasn paborta

npupoge W B

npupoae n obuiecTse Ha BaXKHbIX
npumepax (aBapum, HecyacTHble
cnyyawm, 3alimTa nepcoHasibHon
MHdopMauuK, nepegaya AaHHbIX).

M3yyaTb ponb Krnaccmyecknx
BEPOSATHOCTHbIX Moenen (MoHeTa,
urpanbHasi KOCTb) B Teopumn
BEPOATHOCTEWN.

HabniwopaTtb 1 usy4atb 4acToTy
COBbITUIN B MPOCTbIX 9KCNEPUMEHTAX,
B TOM YmMCIE C MOMOLLbIO LNMPOBBIX
pecypcoB

0O6006LweHue,
KOHTPONb
(54)

Mpencraenexne AaHHbIX.
OnuncatenbHas cTaTucTuka.

BeposiTHOCTb crny4anmHoro
cobbITuS.

MHoecTBa 1 NOgMHOXECTBA.
OnemMeHTbl Teopuu rpacgos

MoBTOpPATHL n3y4yeHHoe n
BbICTpanMBaTb CUCTEMY 3HAHWN.

PewaTtb 3agaum Ha
npeacTasneHre n onnucaHne AaHHbIX
C NMOMOLLIbIO N3YYEHHbIX
XapaKTepucTuK, npeacTaBneHune
MHdOpMaLUK C NOMOLLLIO rpadoB.

O6cyxaaTb npumepbl
CnyyaunHbIX cobbITUR,
MarioBEPOATHbIX U MPaKTU4ECKU
AOCTOBEPHbIX CyYanHbIX COBbITUR,
NX ponu B NPUPOAE U XXN3HU
Yyenoseka

8 KJIACC (HE MEHEE 34 u)

Has3BaHue paspgena
(TeMbI) Kypca
(yncno yacos)

OCHOBHO&COAepmaHMe

XapakTtepucTuKa aeAaTenbHOCTU
obGy4arowmxcs

NoBTOpeHMe Kypca
7 knacca
(34)

lMpencraeneHne  OaHHbIX B
BMAe Tabnuu n gnarpamm.
OnucaTtenbHas ctaTucTuka.
CnyyanHas n3aMeH4YNBOCTb.
CnyvaniHble cobbITuS.
BepoaTHOCTM 1 YacToThI.
OnemeHTbl TEOPUN MHOXECTB.
OnemMeHTbl Teopuu rpacos

MoBTOpPATHL n3y4yeHHoe n
BbICTpanMBaTb CUCTEMY 3HAHUMN.

PewaTtb 3apgauun Ha
NpeacTaBrieHne n onucaHne AaHHbIX

c NMOMOLLIbIO N3yYEeHHbIX
XapaKTePUCTUK.

PewaTb 3agauu Ha
npeactaBneHMe  rpynnupoOBaHHbIX
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Ha3BaHue pasgena
(Tembl) Kypca
(umcno yacos)

OCHOBHOECOAepmaHMe

XapaktepucTuKka aesaTenbHOCTU
obGyu4arowmxcs

AaHHbIX W OnucaHue CcriyYanHom
N3MEHYNBOCTN.

PewaTb 3agaum Ha onpegeneHue
4acToThbl crniydamHbix  COBbITUI,
obcyxaeHne npuMepoB CriydanmHbIX
cobbIiTUI, 3aga4ynm Ha onucaHue
MHOXECTB n npencraeneHme
MHopmMauun B BUae rpacos

MHoXecTBa
(44)

MHOXECTBO M IIOAMHOXKECTBO.
[TprMepBl MHOKECTB B OKPY’KAIOILEM
mupe. Ilepeceuenne n oObeTUHEHNE
MHOX€ECTB. J[narpammel Oiinepa.

Yucnosble MHOXkecTBa. [IpuMepsl
MHOXKECTB U3 aJire0pbl U TEOMETPHUH.

[Iepeuncienune AJIEMEHTOB
MHOKECTB c IIOMOILBIO
OpraHM30BaHHOTO  mepedopa U
npaswia  ymHOXeHus.  Dopmyna

BKIIIOYCHUA-UCKIIOYCHUA

OcBauBaTb
MHOXECTBO, NOAMHOXECTBO,
BKIOYEHMe, nepeceyeHne n
oObeanHeHne MHOXECTB, YNCMNOBbIE
MHOXeCTBa, YNCMOBbIE MPOMEXYTKMU.

PewaTb 3apauyMm C NOMOLLBIO
dopMyIn BKNHOYEHNA-UCKIIOYEHNS

NMOHATUA:

BeposaTHOCTb
crny4YavHoro
CcoObITHSA (4 4)

cobbITUS.
CIyYanHbIX

OnemMeHTapHble
BeposTHocTH
cobbITnn.

OnbITbl C  paBHOBO3MOXHbIMM
aneMeHTapHbIMU COBbITUAMMN.

CnyyaiiHbin BbI6Op.

MpakTnyeckasn pabota

OcBauBaTtb NOHATUSA:
anemeHTapHoe cobbITune, criyvyanHoe
cobbiTne Kak COBOKYMHOCTb
BnaronpuaTCTBYOLNX
anemMeHTapHbIX
PaBHOBO3MOXHbIE
cobbiTus.

PewaTtb 3agayu Ha BblYUCIEHNE
BEPOSATHOCTEN cobbITnin no
BEPOSATHOCTAM ANeMeHTapHbIX
COBbITUI Cry4anHOro onbITa.

PewaTtb 3apgayn Ha BblYUCIIEHUE
BEPOATHOCTEN COOLITUIA B OMNbITax C
pPaBHOBO3MOXHbIMM
aneMeHTapHbIMU COBbLITUSMU, B TOM
4yucrie ¢ NOMOLLbIO KOMMbIOTEpPA.

MpoBOoAUTbL U U3y4yaTb ONbITbI C
PaBHOBO3MOXHbIMU
anemMeHTapHbIM1 cobbITUSIMU, B TOM
ynucre C UCNoSib30BaHNEM MOHET,
urpanbHbIX  KOCTEM U Opyrux

cobbiTun,
anemMeHTapHble
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Ha3BaHue pasgena
(Tembl) Kypca

OcHoBHoOe cogepxaHue

XapakTtepucTuka gesiTeNnbHOCTU

(umcno yacos) ObyuaroLmxcH
Moadenen B Xode MpakTU4ecKom
paboTbl
OnucartenbHas Hsmepenne paccenBaHus OcBanBaTb NOHATUA: OMUCNEPCUS
cTaTUcCTHUKa. YUCIOBOTO MaccuBa. Jlucmepcus u | u cTaHgapTHoe OTKIOHEHWMe,
PacceuBaHune CTaHZAPTHOC OTKJIOHEHUC YMCJIOBOIO | ycnonb3oBaTb 3TU XapaKTepUCTUKU
AaHHbIX Habopa. CBoiicTBa JMCIEPCHH H |papg  onvcaHus pacceuBaHus
(5 tl) CTAHAApPTHOTO OTKJIOHCHUA. OaHHbIX.
AuarpamMmbl - pacceuBanui JBYX | By inpuraTh  runotesbl 06
HaOIMroMaeMbIX BeanuuH. JIuHelHast OTCYTCTBAM MMM HAanW4YMM CBSI3M MO
CBA3b HAa JUAarpaMme pacCCrBaHUs. AuarpaMmmam paccenBaHms.
MpakTnyeckasn paborta

Ctpoutb avarpamMmmbl
pacceunBaHusA no MMerLwmmcs
AaHHbIM, B TOM 4YMCIi€ C MOMOLLbIO
LN POBLIX pecypcoB

BBepeHue B HepeBo. [epeBo cnyyanHoro OcBanBaTb NOHATUA: EPEBO Kak
Teopuro  rpadoB | akcrnepumeHTa. Ceowctea | rpad 6e3 uukna, Bucsiyas BepLumHa
(34) AepeBbeB: €AVHCTBEHHOCTb MyTW, | (NUCT), BeTBb [fepeBa, MNyTb B
CBSA3b MEeXAy YMCIOM BEPLUMH U | AepeBe, AnamMeTp Aepesa.
yucnom pé€bep. TloHaTMe o M3yyaTtb cBoucTBa [epeBa:
nnockmx rpadgax. PeleHne 3agay | cylectBoBaHME BUCSYEN BEPLUUHBI,
C NOMOLLIbIO JEPEBLEBR €0MHCTBEHHOCTb NyTU MeXay ABYMS
BEPLUMHAMK, CBA3b MEXAYy YUCIIOM
BEPLUMH 1 Yncrnom pebep.

Pewartb 3agaum Ha nouck wu
nepedncneHve nytem B [Oepese,
onpefeneHne 4ucna BEPLUNH WK
pébep B AepeBe, CBOMCTBA MIOCKMX
rpacgoB

Noruka Jlormyeckne corw3bl «UM» n H3yuyars MeTOABI U CTPYKTYpY
(24) «NMA». Cessb MeXay | Maremarnyeckux YTBEPKJECHHH,
NOrMYecKUuMu cor3amMun n | cooepKamux JIOTHYECKUE COFO3bL.
onepauMaMu Hap MHoxecTsamu, | OcBauBath MCHOIb30BAHNC
MCl'lOﬂb3OBaHV|e NIorm4Yeckux JIOTUYCCKHUX COKO30B IpU IMOCTPOCHUU
COt030B B anrebpe CHCTEM U COBOKYIIHOCTEU ypPaBHEHHUU U
HCEPAaBCHCTBO OT IMPOTHBHOTO
Onepauum Hag CnyvyanHble  cobbiTus Kak OcBauBaTb MNOHATUA: B3aMMHO
cnyYyavHbIMuU MHOXeCTBa 3NEeMEHTapHbIX | NPOTUBOMOMOXHbIE cobbITus,
CcOObLITUAMMN. coObITUN. onepauum Hapg coObITUAMM,
obbeanHeHne M  nepecevyeHve
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Ha3BaHue pasgena
(Tembl) Kypca

OcHoBHoOe cogepxaHue

XapakTtepucTuka gesiTeNnbHOCTU

(umcno yacos) ObyuaroLmxcH
CnoxeHue MpoTMBONONOXHbIE  COBLITUSA. | COBLITUR, COBMECTHbIE "
BeposATHocTeM (3 4) | Onepaumm Hag  coObITUAMWU. | HECOBMECTHbIE CODbITUA.

dopmyna CNOXeHus U3yuyatb TeopeMmbl o
BEPOSATHOCTEN BEPOATHOCTN 0ob6beauHeHnsa OByx
cobbITUN  (POPMYIbl  CIOXEHUS
BEPOATHOCTEMN).
PewaTtb 3agauu, B TOM 4ucne
TEKCTOBbLIE, Ha BblYMCIEHME
BEposATHOCTEM  obbeauMHeHna 1
nepecevyeHnsi codbITUN C MOMOLLbIO
4ymncrosou npsiMon, avarpamm
Onnepa
YcnoBHas MpaBuno YMHOXEHUS OcBauBaTb MOHATUA: MpPaBUIIO
BEPOATHOCTD, BEPOATHOCTEN. YcnoBHas | YMHOXeEHUS BEPOATHOCTEN,
YMHOXeHue BEPOATHOCTb. yCnoBHas BEPOSITHOCTb,
BEPOATHOCTEMN, MpeactaBneHne  cnyyarHoro | HesaBUCMMble  COBbITUS, OepeBo
He3aBUCUMbIe 9KCNnepuMeHTa B BUAE AEpEBa. Cny4arnHoro onbiTa.
cob6bITHA HesaBuncumblie cobbiTna Pewatb 3apga4m Ha onpegeneHune
(5 4) N CBONCTBA HE3aBUCUMbIX COObLITUI.
PewaTtb 3agaum Ha nouck
BEPOSATHOCTEN C UCMNOfb30BaHMEM
Aepesa crny4yanHoro onbiTa
O6o06LeHue, PaccenBanne AaHHbIX B MNoBTOpATHL n3yyYyeHHoe 7
KOHTpPOIb yncnoBbIX MaccuBax. Onepaumu | BbICTpanBaTb CUCTEMY 3HAHUMN.
(5 4) Hag MHOXeCTBaMM N CODbITUAMM. Pewartb 3agaum Ha
BeposTHOCTb CNyYyanHoro | NpeacTaBneHne 1 onnucaHme gaHHbIX
coObITHS. CnoxeHune nic NMOMOLLIbIO N3yYEeHHbIX
YMHOXEHWE BEPOSATHOCTEMN. XapaKTEPUCTUK.
[epeBbsa 1 nnockme rpadbl PewaTb 3agavum c npMMeHeHuem
rpacos.

PewaTtb 3apgaum Ha HaxogeHue
BEPOSATHOCTU CIy4YarHOro cobbiTus
NO BEPOATHOCTAM 3reMeHTapHbIX
cobbITUN.

Pewartb 3agaum Ha HaxoXgeHue
BeposiTHOCTEN  obbeguHeHna 1
nepeceveHns cobbITnin, B TOM Yncne
He3aBUCUMbIX, C WCMOfb30BaHNEM
rpadonyeckux npeacraBrneHnmn
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9 KJIACC (HE MEHEE 34 4)

HasBaHue pa3gena
(TemMbI) Kypca

OcHOBHOe coaepxaHue

XapakTepucTuka AesaTenbHOCTH

obGy4arowmxcs
(umcno yacos)
NMoBTOpeHMe Kypca MpencraeneHne AaHHbIX. MoBTOpPATHL n3y4yeHHoe n
8 Knacca OnuncarenbHaga ctaTucTuka. BbICTPanBaTb CUCTEMY 3HAHWUNA.
(34) Onepauun Hag coBbITUAMN. Pewatb 3agauu Ha
He3aBucmmocTb cobbITUi. | NnpeacTaeneHue " onucaHue
[epeBbs n nnockue rpad AaHHbIX.
Pewartb 3agaum Ha HaxoXxgeHue
BEpOSATHOCTEM  OObeanHeHus un
nepeceveHns cobbITnin, B TOM Yncne
HE3aBUCUMbIX C WCMONb30BaHNEM
rpadouyeckux npeacraBneHun wu
AepeBsa Cry4arHoro onbita
AnemMeHTbI KombOunaroproe PaBUIIO OcBauBatb NOHATUSA:
KOMOMHaTOpPUKH ymHokeHust.  IlepecraHoBku — u | KOMBGUHATOPHOE npasusio
(6 4) (haxropuan. YMHOXEHUd, ynopsaaodyeHHasa napa,
Yucno coyeraHud U TPEYTrOJIbHUK Tpoiika OObEKTOB, MNepecTaHOBKa,
Iackans. CroticTsa HUCCIT | hakTopman Yncna, codeTaHne Yncno
coueTannii. butom HprotoHa. coueTaHwi, TpeyronbHuk Mackans.
Pemenne 3ajad ¢ PewaTtb 3apaym Ha
HCIIOJIB30BAHUEM KOM6I/IHaTOpI/IKI/I o
nepeyncneHne KoMOuHauun,
KonuyecTtea 3NEeMEHTapHbIX
cobbITUN, HaxoXaeHne
BEpPOATHOCTEN CcobbITUN C
NMPUMEHEHNEM KOMOMHATOPUKKN, B
TOM 4Yucne C UCNosrib30BaHUEM
TpeyronbHuka Nackans.
PewaTtb 3aga4m Ha npuMeHeHue
yucna codetaHunm B anrebpe
(CoKpalLéHHOe YMHOXeHue, BMHOM
HbloTOHA)
FleomeTpuyeckas lTeomerpuueckass  BEPOSTHOCTb. OcBauBaTb NOHATHE
BEpPOSATHOCTb Crmydalinpli  BBIOOD  TOYKM M3 | FeOMETPUYECKON BEPOATHOCTW.
(34) (urypsl Ha IUIIOCKOCTH, M3 OTpE3Ka, Pewartb 3apgayn Ha HaxoxgeHue

U3 IYTH OKPYKHOCTH

BEPOATHOCTEN B onbITax,
npeacTaBMMbIX Kak BblIOOp TOYEK M3
dourypel Ha NIIOCKOCTU

(MHOroyronbHuKa, Kpyra), U3 oTpeska
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Ha3BaHue pasgena
(Tembl) Kypca
(umcno yacos)

OcHoBHoOe cogepxaHue

XapaktepucTuka aeAaTenbHOCTU
obGyu4arowmxcs

nnn ayrn oKpy>HoOCTun, n3 4YMCcrioBoro

NpoMeXyTKa.
UcnbiTaHua McnbiTaHua. Yenex n Heygada. OcBauBaTb NOHATUA:
BepHynnu Cepus uvcnblTaHMA OO0 NEepBOro | UcnbiTaHue, anemeHTapHoe
(6 4) ycnexa. cobbiITMe B UCNbITAHUU (ycrnex W
Cepusa ucnbiTaHun bepHynnu. | Heygaya), cepus ncnblTaHUK,
BepoatHocTn cobbiTuin B cepun | HAacTynneHue nepsoro  ycnexa
ncnolTaHun bepHynnu. (Heygaun), cepu4 ncnbiTaHUN
CnyyanHbin BbIOOP n3 | beprynnn.
KOHEYHOro MHOXecTBa PewaTtb 3agaun Ha HaxoxgeHue
BEPOSATHOCTEN cCObObITU B cepun
McnblTaHWUW 4O NEPBOro ycnexa.
PewaTtb 3agaum Ha HaxoXgeHue
BEpOsATHOCTEN cobbITUM B cepun
ncnblTaHnn bepHynnu, B TOM Yncne
C MOMOLLbIO LI(PPOBLIX pecypcoB
Cny4yanHasn CnyuanHas BENUYNHA n OcBanBaTb NOHATUA: Cry4yariHas
BefiM4YMHa pacnpeneneHne BeposTHOCTEMN. BENMYMHA, 3Ha4YeHue CriyydamHon
(34) Mpumepbl CryYanHbIX BESIUYUH. | BENUYNHDI, pacnpeneneHue
BaxHble pacnpegeneHna — | BepOSATHOCTEN.
4yuncrno NonbITOK B cepuun M3yyatb, B TOM 4ucne ¢
MCNbITaHUW 0O NEPBOro ycnexa v | NOMOLLbI0 LMAPOBbLIX Pecypcos, U
4yuncrno ycnexos B cepum | obecyxaaTb NpUMepPbl AUCKPETHBIX U
ncnbiTaHUN BepHynnu | HenpepbIBHbIX CryYanHbIX BENUYUH
(reomeTpuyeckoe n | (B TOM 4ymcne pocT N BEC YenoBekKa,
BuHOMManbHoe pacnpeneneHns) | YACNEHHOCTb HaceneHus,
CTOMMOCTb  TOBapoB U  Yycnyr),
CNyYaunHbIX BENUYUH, CBA3AHHbLIX C
N3yYeHHbIMU CryYanHbIMU ONbITaMU
Yucnosble MaTtemaTuyeckoe  oxugaHue OcBauBaTtb NOHATUA:
XapaKkTepUCcTUKU criydanHom BENMUYUHLI. | MaTteMaTnyeckoe oXunpaHue
CnyYamHbIX dusnyecknn CMbICIT | CNy4YanHOW BENWYUHbI, AUCMEPCUs U
BeJfIMYMH MaTeMaTU4YeCKoro OXXnaaHusl. cTaHgapTHoe OTKIOHEHNEe
(6 4) Mpumepsl NCNOSb30BaHUA | Criy4amHOM BENUYUHBI.
MaTemMaTUyYeCcKoro OXXnaaHus. PewaTtb 3agayu Ha BbluMCrieHNE
[ducnepcna wn  cTtaHgapTHOE | MaTeMaTUYeCcKoro  OXuaaHusa W
OTKINOHEHne CNny4YanHou | Aaucnepcumn OUCKPETHOW CriydanHom
BENMNYNHDI. BENMNYUHDI no 3alaHHOMY
pacnpegeneHnio, B TOM 4ucne
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Ha3BaHue pasgena
(Tembl) Kypca
(umcno yacos)

OcHoBHoOe cogepxaHue

XapaktepucTuka aeAaTenbHOCTU
obGyu4arowmxcs

CeonctBa  MaTemMaTU4ecKoro | 3agad, CBSA3aHHbIX CO CTpaxoOBaHNEM
OXMAaHus n ancnepcun. | n notepesmu.
MaTtematmnyeckoe oxugaHve u 3HaKOMUTbLCA C MaTeMaTUYECKUM
ancnepcus N3yYeHHbIX | oXngaHuem 7 ancnepcuen
pacnpegeneHun HEKOTOPbIX pacnpeaeneHnii, B TOM
yucne pacnpegeneHna crnyyYyamHon
BEJTMYMHBI «4MCII0 YCMEXOB» B CEPUN
ncnbiTaHnn bBepHynnm
3akoH  6onblux HepaseHcTBO YebbiweBa. U3yyatb yactoty cobbiTs B
yucen 3akoH 6onbLnx ymcen. MOBTOPSIOLLMXCA CIy4arHbIX ONbITax
(34) MatemaTtnyeckne OCHOBaHUSA | Kak CrydYamHyto BENUYMHY.
N3MEpPEHNSA BEPOATHOCTEMN. 3HaKOMUTbLCA 3aKOHOM B60nbLUMX
Ponb u1 3HadyeHue 3akoHa |uwncen Kak mMaTteMaTU4ecKnum
GonblMX uYMcen B Hayke, B |BblpaxeHue CTaTUCTUYECKOM
npupoge u obuwectse, B TOM | yCTOMYMBOCTM YACTOT M CpPeOHUX
yucne B COLIMONOMMYECKMX | 3HaYEHWUI.
obcnenoBaHUAX N B UISMEPEHUAX Pewartb 3apauM Ha um3mepeHue
BEPOSATHOCTEW C MOMOLLbIO YaCTOT.
O6cyxpaTb pornb 3aKoHa
fbonbwux uymcen B 0BOCHOBaHWUK
4YacTOTHOrO  MeToda  U3MepeHus
BEPOATHOCTEWM, B nNpuvpoge W B
obuiecTse
O606LeHue, BeposatHocTu cny4YyamHbIx MoBTOpATHL n3y4yeHHoe n
KOHTpOSb coObITUN. BbICTpanBaTb CUCTEMY 3HAHUI.
(4 4) OnemMeHTbl KOMBUHATOPUKH. PewaTtb 3apgaun Ha HaxoxaeHue

Cepus ucnbiTaHu bepHynnw.
CnyyanHble BEMUYMHbI n
pacnpegeneHus.

Yucnosble XapaKkTepUCTUKN
CnyYyamHblX  BenWYMH.  3aKOH
BonbLumx Yncen

BEPOATHOCTEN B cepusix
HEe3aBUCUMbIX MWCMNbITAHUA, B TOM
4ynucrne ¢ NOMOLLBbD KOMOMHATOPHbIX
drakToB 1 hopmyrn.

PewaTtb 3agaym Ha onpegenexHne
CBOWCTB pacnpeneneHum,
HaxoXaeHne MaTemMaTn4eCcKmnx
OXMOAHUN N ONCNEePCUn U3YYEHHbIX
pacnpeneneHun.

O6cyxnaTb posb 3aKkoHa
OonbLUMX YMcen B Hayke, B Npupoae
n B obLiecTee
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