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MOACHUTEJIbHAS 3AIINCKA
OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PabGouast mporpamMMa 1Mo MaTeMaTHKe il 00ydJaroumxcs 5-6 KiaccoB pa3paboraHa Ha ocHOBe PDenepanibHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaH/apTa OCHOBHOT'O 00IIEro 00pa3oBaHus ¢ yUETOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, NPEAbIBISIEMbIX K MaTEMaTHUECKOMY 00pa30BaHUIO, U TPAAULIMMA
POCCHIICKOTO 00pa30oBaHMsl, KOTOPbIE 0OECICUYUBAIOT OBJIAJICHUE KIFOUEBBIMUA KOMIICTCHIIUSMH, COCTABJISIFOIIMMU OCHOBY JIJISi HEMPEPHIBHOTO OOpa3oBaHHS U
CaMOpPa3BHUTHS, a TAK)KE IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M IIO3HABATEIILHOTO pa3BUTHs OOydJarommxcs. B paboueit mporpamMme YITEHBI HICH W
nojoxenuss KoHIenmuy pa3BuTrsi MaTeMaTu4eckoro oopaszoBanus B Poccuiickoir ®@eneparnuu. B snoxy 1udpoBoit Tpancdopmaiiuu Becex chep yenoBeuecKon
JCSITEILHOCTH HEBO3MOKHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEJI0BEKOM 0e3 0a30BOMl MaTeMaTHUECKOW MOATOTOBKH. YIK€ B INKOJIE MaTeMaTHKa CIIYKUT
OIMOPHBIM TPEAMETOM JIJIsl U3YUCHUS CMEKHBIX TUCIHUILINH, a [MOCJIe IIKOJIbl peabHOM HEOOXO0IMMOCThIO CTAHOBUTCS HEMPEPhIBHOE 00pa3oBaHue, YTo TpedyeT
MOJTHOIICHHOH 6a30B0# 00111e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

D70 00YCIOBJICHO TEM, YTO B HAIIK JHU PACTET YHUCIIO MPOPECCHUid, CBSI3aHHBIX C HEMOCPEACTBCHHBIM MPUMEHEHUEM MaTEMATHKU: U B cepe SIKOHOMHUKH,
U B OM3HECe, M B TEXHOJOTHYECKUX O0IACTAX, M Jake B TyMaHUTapHBIX cpepax. Takum oOpa3oM, KpyT MIKOIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYMUMBIM [TPEIMETOM, PACIIHPSIETCS.

[IpakThdeckas TOJNE3HOCTh MAaTEMAaTUKH OOYCIIOBJIGHA TeM, 4YTO €€ MpeIMeTOM SBISIOTCS (yHIaMEHTaIbHBIE CTPYKTYphl HAIIET0 MHUpa:
POCTPAaHCTBEHHBIE POPMBI M KOJIMYECTBEHHBIC OTHOIICHUSI OT MPOCTEHIIKMX, YCBAMBAEMbIX B HEITOCPEICTBEHHOM OIIBITE, 10 TOCTATOYHO CIIOKHBIX, HEOOXOJMMbIX
IJId pa3sBUTUA HAYUYHBIX W HPHUKIIAAHBIX Hﬂeﬁ. bes KOHKPCTHBIX MATCMATHYCCKUX 3HAHUU 3aTPYAHCHO NMMOHUMAHUEC TMPUHIIUIIOB YCTpOI\/JICTBa 1 UCIIOJIb30BaHUA
COBPEMEHHOW TEXHUKH, BOCHPHUSATHE W HWHTEPIpPETAlHs Pa3sHOOOpPA3HOW COIHUATbHOW, SKOHOMHUYECKOW, MOJMTHYECKOW HHpOpMaImu, ManodhheKTHBHA
MOBCCAHCBHAA MPAKTUUYCCKAA ACATCIILHOCTD. Ka>1<110My YCJIOBCKY B CBOEU KU3HU MMPUXOJUTCA BBIITOJIHATH paC‘-IéTI)I U COCTABJIATh aJITOPUTMBbI, HAXOJUTH U
OPUMEHATH (HOPMYJIbI, BIJCTh MPAKTHISCKUMH TPUEMAMU TEOMETPHUSCKUX U3MEPEHHI U MOCTPOCHHUH, YNTaTh HH()OPMAIIUIO, TPECTABICHHYIO B BH/IC TaOJIHIL,
JIrarpaMM U rpauKoB, )KUTh B YCIOBHUAX HEONPEACIEHHOCTH M MOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4YaifHbIX COOBITHIA.

OIHOBpPEMEHHO ¢ pacimpeHueM chep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM OOIIEeCTBE BCE 00Jiee BaXKHBIM CTAHOBHTCS MAaTEMATHUECKHHA CTHIIb
MBIIIJICHUA, HpOSIBJ'ISIIOIIII/If/'ICH B OHpCIIeJIéHHI)IX YMCTBCHHBIX HaBbIKaX. B MponIecCcCe N3yUCHUA MATCMATHUKHU B apCCHAI HpI/IéMOB 1 METOA0B MBIIIJICHUA YCJIIOBCKA
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HMHAYKIUS W JCAyKIUs, 00OOINEeHHEe W KOHKPETH3allus, aHalu3 W CHHTE3, KiIacCH(pUKAIMsA U CHCTeMaTH3aIlus,
abctparupoBanue u aHanorusi. OOBEKTHl MaTEMaTHYECKUX YMO3AKIIOUEHHUH, MpaBuia UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTHUECKUX MOCTPOCHHA,
CMOCOOCTBYIOT BBIpAOOTKE yMeHHsI (OPMYITHUPOBATh, 0OOCHOBBIBATH M TOKA3bIBATH CY)KICHHUS, TEM CaMbIM Pa3BHUBAIOT JIOTHUECKOE MbIIUIeHHE. Beayiias poib
MNPUHATJICKUT MAaTEMATUKE U B q)OpMI/IpOBaHI/II/I aHFOpHTMH‘IeCKOﬁ KOMITOHCHTBhI MBINIJICHUA W BOCIIMTAHUU YMGHI/Iﬁ ﬂeﬁCTBOBaTB 0 3alaHHBIM aJIrOpUTMaM,
COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMpPOBAaTh HOBBIC. B mpollecce pelieHus 3amad — OCHOBOM ydeOHOW JeATEIbHOCTH HA YpOKaxX MaTeMaTHKH —
Pa3BUBAIOTCA TAKXKE TBOPUYCCKAA U NPUKIIaaHAsA CTOPOHBI MBIIIIJICHHWA.

OOydeHue MareMaTHKe TaET BO3MOXXHOCTh Pa3BUBaTh Y 0OYYAIOUIMXCS TOYHYIO, PAIMOHAIBHYIO U MHPOPMATUBHYIO pedb, YMEHUE OTOMPATh HanboJee
noaxXoaAIue A3bIKOBbBIC, CHMBOJIIMYCCKUC, Fpa(i)I/I‘IeCKI/IC CpeacTBa AJid BhIPpAXXCHUA CY)KZIGHI/Iﬁ W HarjisiAHOro uXx nmpeacTaBJICHHA.

Heo6x0auMbIM KOMIIOHEHTOM 0O0IIIel KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00IIEe 3HAKOMCTBOC METOJAaMH MO3HAHMS JICHCTBUTEIBHOCTH,
NpeaACTaBJICHUEC O MPEAMCTC U MCTOAAX MATECMATUKH, UX OTJINYHH OT MCTOAOB APYIrUX €CTCCTBCHHLIX M I'YMAaHUTAPHLIX HAYK, 00 0cOOEHHOCTIX IMPUMCHCHU
MaTEeMaTUKH JJIS PEIICHHs HAyIHbIX U PUKJIAIHBIX 3a1a4. TakuM 00pa3om, MaTeMaTHIeCKoe 00pa3oBaHKe BHOCUT CBO#M BKJIa B OPMHUPOBAHUE OOIICH KYIbTYPhI
YeJIoBeKa.

W3yueHne MaTeMaTHKHU TAK)Ke CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHUIO YE€JI0BEKA, TOHMMAHHIO KPACOTHI M M3SIIECTBA MATEMATHIECKUX PACCYKICHHH,
BOCTIPHSITHIO TEOMETPHUECKUX (DOPM, YCBOCHHUIO MJIEH CHMMETPHUH.

HNEJU U3YYEHUSA YYEBHOI'O KYPCA

[IproputeTHbIME LIETAMU O0yUEHUSI MaTEMAaTHKE B 5-6 Kilaccax SBIISIOTCA:



— MIPOJIOJKEHHE dbopMupoBaHUs OCHOBHBIX MaTeMaTHYECKUX MOHSATUI (ducno, BEJINYMHA,
reoMeTpuueckas ¢urypa), 00ecrneqrBaronMX IPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYarOIIUXCS;

— Ppa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH 00yUaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUH, HHTEpeca K
M3YYECHHUIO MAaTEMaTUKU;

— TMOJBENIEHNE 00YYAIOMMXCs Ha JOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHHWIO B3aUMOCBSI3M MaTEMATUKU M OKPYKAIOIIET0 MHUPA;

— (opmupoBanue (HyHKIIMOHATBEHOM MATEeMAaTHUYECKON T'PaMOTHOCTH: YMEHHs PAclio3HAaBaTh MAaTeMaTH4YeCKHEe OOBEKTHI B PEANbHBIX >KHU3HEHHBIX
CUTyaIusIX, IPUMEHSIThH OCBOCHHBIC YMEHHUS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3324, UHTEPIIPETUPOBATH MOJYyYCHHBIC PE3yJIbTaThl U OLICHUBATh WX Ha
COOTBETCTBUE IPAKTUYECKON CUTYAIUH.

OcHOBHBIE JIMHUH COJIEPKAHMS Kypca MaTeMaTHKU B 5-6 Kjaccax — apudMeTndeckas U reoMeTpuuecKas, KOTOpbIe pa3BUBAIOTCS MapajuIeIbHO, KaxXaas
B COOTBETCTBHM C COOCTBEHHOM JIOTMKOHM, OJIHAKO, HE HE3aBUCHUMO OJIHAa OT JIPYTOii, a B TECHOM KOHTaKTe€ M B3aUMOJCHCTBUM. Takxke B Kypce MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTAMHU alIreOphl U OMHUCATETLHOW CTATUCTHUKH.

N3yuenue apudmernyeckoro MaTepuaia HAYMHAETCA CO CUCTEMAaTU3alliy U Pa3BUTHUS 3HAHUM O HATYpaJIbHBIX YKCIIaX, OJIyYeHHbBIX B HAYaJIbHOH LIKOJIE.
[Tpu 3TOM COBEPIIICHCTBOBAHKUE BRIYUCIUTEIHHON TEXHUKHU U (DOPMHUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHUH COUETAETCS C PA3BUTHUEM BBIYHCIUTEIILHON KYIBTYPHI,
B YaCTHOCTH c oOydeHrneM IpocTeHIuM npuéMam OPUKUIKA u OLICHKH pe3yNbTaToB
BBIYMCIICHH.

Jlpyroit KpynHbIi 6JI0K B cOAepKaHUHN apuPMeTUdecKoil IMHUU — 3T0 Apodbu. Hayano nzydyenus oObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5
KJIaccy. DTO TEpBBIM 3Tam B OCBOCHUU JpOOEH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMH, TOHIATHSAMHU TeMbl. [Ipu 3TOM paccMmorpeHue
OOBIKHOBEHHBIX JIPOOEil B MOJHOM 00bEME MPEANIeCTBYET U3yUEHHUIO JECITUYHBIX ApoOeH, uTo 1ernecoo0pa3Ho ¢ TOYKU 3PEHUS JIOTUKH W3JI0KEHUS YHCIIOBOM
JUHUH, KOTJa MpaBWiIa JEUCTBUN C JACCITHUYHBIMU JPOOSMU MOXHO OOOCHOBAThH YK€ M3BECTHBIMH AJTOPUTMAMHU BBITIONHEHUS JIEHCTBUI ¢ OOBIKHOBEHHBIMHU
Ipo0siMU. 3HAKOMCTBO C JECATUYHBIMU APOOSMH PACIIMPUT BO3MOXHOCTH JJIsi IOHMMaHUs OOy4YaloIIMMUCS TPUKIATHOTO MPUMEHEHHUS HOBOM 3amucH MpH
W3YYCHHUH JAPYTUX MPEAMETOB H MPH MPAKTHIESCKOM UCTIOIh30BaHUH. K 6 KilacCy OTHECEH BTOPOI ATAl B U3YUYCHUU APOOEH, Te MPOUCXOTUT COBEPIICHCTBOBAHHE
HABBIKOB CpaBHEHUS U MpeoOpa3oBaHus ApoOeld, OCBOCHHE HOBBIX BBIYMCIUTENBHBIX AITOPUTMOB, OTTAYUBAHUE TEXHUKU BBIYUCICHUN, B TOM YHUCIIE 3HAYCHHM
BBIPOKEHHM, COIEpKAIIUX U OOBIKHOBEHHBIE, U JACCATUYHBIC APOOH, YCTAHOBJICHHUE CBSI3€H MEXKIy HUMHU, pACCMOTPEHHUE NMPUEMOB peIlIeHUs 3a/1ad Ha Jipodu. B
Hayale 6 Kjacca MPOUCXOIUT 3HAKOMCTBO C MOHSITHEM IPOIICHTA.

OC0OEHHOCTBIO U3YUYEHUS TTOJIOKHUTEIBHBIX U OTPULIATEIBHBIX YUCEN SIBJSETCS TO, YTO OHU TAK)K€ MOTYT pacCMaTpPUBATHCS B HECKOJIBKO ATaroB. B 6
KJlacce B Hauaje u3ydeHus Tembl «[lomokurenbHble M OTpUIATENbHBIE YHCNa» BblaenseTcs nmoarema «llemblie ymcna», B paMkax KOTOpOH 3HAKOMCTBO C
OTPULIATEIIHBIMU YHCIIAMH U JEHCTBUAMH C MOJIOKUTEIHHBIMU U OTPUIIATEIHBIMU YHCIIAMH IMPOUCXOIUT HA OCHOBE COJIEPKATEIIBHOTO MOAX0/a. ITO MO3BOJISET
Ha JIOCTYITHOM YPOBHE MO3HAKOMUTD YUaIIUXCs MPAKTHYECKU CO BCEMU OCHOBHBIMH MOHSITHSIMH TE€MBI, B TOM YHCIIE U C MPaBUIaMHU 3HAKOB MPHU BHIMOIHEHUH
apu(pMETUYECKUX JACHCTBUH.

[Ipu oOydeHHUH pelieHnIo TeKCTOBBIX 3a/a4 B 5-0 Kiaccax HCHONB3YIOTCS apudMeThdeckue MpuEMbl perieHus. TeKCTOBbIE 3a/ayu, peliaeMble Ipu
0Tpa0OTKE BBIUMCIUTEIHHBIX HABBIKOB B 5-0 KJlaccax, pacCMaTPUBAIOTCS 3a/1aud CICAYIONIUX BUIOB: 3aJa4M Ha JBWIKEHUE, HA YaCTH, Ha MTOKYIIKH, Ha paboTy U
MIPOU3BOUTENLHOCTb, Ha MPOIICHTHI, HA OTHOILIEHUS U TIpornopiuu. Kpome Toro, odydaromuecs 3HaKOMATCS C MPUEMAMH pPeIlieHus 3a7a4 Iepe0opoM BO3ZMOKHBIX
BapHAHTOB, yyaTcs padoTaTh ¢ HH(pOpPMAIHEH, IPEICTABICHHON B JopMe TaOIHI] HITH THATPaAMM.

B paboueii mporpamme npeaycMoTpeHo (GOpMUPOBAHUE MPOTEIEBTUYECKUX alreOpandecknx mpeacTaBieHnid. bykBa kak cMMBOJ HEKOTOpPOTO YHCia B
3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJMUTCS IOCTENEHHO. BykBeHHas CHMMBOJIMKA IIMPOKO HCIIOJIB3YETCS MPEXKAEC BCEro MJisg 3alUCh OOIIHX
YTBEPKACHUM U IPEIOKEHHH, HOPMYIT, B YACTHOCTH VISl BBIYMCIICHUSI TEOMETPUYECKUX BETMYHH, B KAUECTBE «3aMECTUTESD YHCIA.

B kxypce «Marematukm» 5-6 KJIaCCOB TPECTABJIICHA HATISIHAS TCOMETPHS, HAIpPaBICHHAs Ha Pa3BUTHE OOPa3HOTO MBINUICHHUS, MPOCTPAHCTBCHHOTO
BOOOpaKeHUs1, U300Pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3yUYEHUH T€OMETPHH, KOTOPBIA OCYIIECTBISETCS HAa HATTISAHO-TIPAKTHUYECKOM YPOBHE, ONUPAeTCs
Ha HarJIHO-00pa3HOEe MBIINUICHHE OO0ydYaronmxcs. Bojblmas poyib OTBOAMTCS MPAKTHYECKOW ACSTEIBLHOCTH, OMBITY, 3KCIEPUMEHTY, MOJICITHPOBAHHMIO.
OOyuaroriuecst 3HaKOMSTCSI ¢ TEOMETPUIECKUMH (UTYpaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUITUMHI KOHPUTYpAIHSIMHU, y4aTcsl H300paxaTh UX Ha



HEJIMHOBAaHHOW M KJeT4aToW Oymare, paccMaTpWBAIOT WX MPOCTEWIINE CBOWCTBA. B mporecce W3ydeHHs HATJSIIHOW TEOMETPHHM 3HAHUS, TOJY4YCHHBIC
00yyaromuMucs B Ha4aJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS M PACIIMPSAIOTCS.

AJiredpa SBIISIETCS OJHUM U3 OTIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00ECTIEYNBACT U3yUSHHE APYTUX JUCIUIUINH, KaK €CTECTBEHHO- HAyYHOTO, TaK
rYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO i NMPOJODKEHUS 0Opa3oBaHUS M B IMOBCEIHEBHOM >XKM3HU. Pa3Bu- Tme y oOyvaromuxcs Hay4yHbBIX
IIPEJICTABICHUA O MPOMCXOKJIEHUU U CYLIHOCTHU ajredpanyeckux adbcrpakiuii, cnocode oTpaXxeHUsl MaTeMaTUYeCKON HayKoW SIBJIGHUH U MPOLIECCOB B MIPUPOJIE
u o0111e- CTBE, POJIM MATEMAaTHUYECKOT0 MOJICTUPOBaHMS B HAYYHOM IIO3HA- HUM U B IIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPO- BO33PEHUS U Ka4eCTB
MBIIIEHHSI, HEOOXOIUMBIX JJISl a/1allTallii B COBpeMEHHOM 1L poBoM obmiecTse. M3yduenue anredpbl ecTecTBEH- HBIM 00pa3oM 00ecriedrBaeT pa3BUTHE YMEHUS
Ha0JI01aTh, CPaBHH- BaTh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIIUIE- HUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JIii- CTBUS U
BbIBOJIbI, (hopMysIHpoBaTh yTBepkAeHHUs. OcBoeHHe Kypca aiaredOpbl oOecreyuBaeT pa3BUTHE JIOTMYECKOTO MBIIUIEHUS O0yya- OIIUXCS: OHU HCIOJIB3YIOT
JIelyKTHUBHbIE U UHAYKTUBHBIE Pac- CyXkJIeHHs, 00001IeHne U KOHKpeTU3all1to, abcTparupoBanue U aHaioruto. O0ydeHnue anredpe npeanoiaraeT 3HaYuTeIbHbIN
00BEM CaMOCTOSITETIBHOM AEATENBHOCTH OOYYaIOUIMXCSs, MOATOMY CaMOCTO- SATEIbHOE PEIICHHE 3aJad eCTECTBEHHBIM 00pa3oM SBIISETCS pean- 3aluer
JESTeIbHOCTHOTO NMPUHIUIIA O0YUYEeHHUS.

B crpykType nporpaMMel yueGHOTO Kypca «Anredpay OCHOBHOM LIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIbHO-METOJMUECKUE IMHUK: «Yucna u
BBIUUCIICHUS»; « ANreOpanyeckue BbIpaKEHUs;

«YpaBHEHUS U HEPABEHCTBa»; « DyHKuum». Kaxnas u3 3TUX co- IepKaTeIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA IIPOTSKEHUM TPEX JIET U3YyYECHUS
Kypca, €CTECTBEHHbIM 00pa3oM IeperuieTasichb U B3aUMOJCHCTBYS ¢ APYTUMH €ro JMHUAMH. B Xozxe u3ydeHus Kypca oOydaroUMMCcs NMPUXOIUTCS JOTMYECKH
paccykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3H ¢ 3TUM 11e1ec000pa3Ho BKIIOYHUTH B IPOrpPaMMy HEKOTOPBIE OCHOBHI JIOTHKH, TPOHHU3BIBA-
IOIIME BCE OCHOBHBIE Pa3/ieibl MaTEMaTHUYECKOT0 00pa30BaHMs U CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOUIMMHUCSH OCHOB YHHBEPCadb- HOIO MAaTeMaTH4eCcKOro
s3pIKa. TakuM 00pa3oM, MOXKHO YTBEPXK- J1aTh, YTO COACPKATEIHLHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca

«Anrebpa» SBISETCA €ro MHTETPUPOBAHHBIA XapakTep.

Conepxanne muHUA «Hucna M BBIYUCICHHUS» CIY>)KUT OCHOBOHW ISl JabHEUIETO M3yYeHHS MAaTEMAaTHKH, COCOOCTBYET Pa3BUTHIO Y O0yYarOMIUXCS
JIOTMYECKOTO MBIIUIEHUS, ()OPMHUPOBAHUIO YMEHHS I0JIb30BAThCA aJTOPUTMAMHU, a TaKKe IMPUOOPETEHUIO MpPAKTHYe- CKUX HABBIKOB, HEOOXOJMMBIX IS
MOBCETHEBHOM XM3HU. Pa3BH- THE MOHATUS O YHMCJIE B OCHOBHOW IIKOJIE CBS3aHO C PALMOHAIBHBI- MM M HPPALMOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM
npeJcTaBie- HUM 0 JeHCTBUTENIbHOM YKcie. 3aBepllieHue OCBOSHHS YUCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BeHy 00Iero oopa3oBaHMS.

Conepxanuie IByX aireOpanydeckux JHHUNH — «AJreOpanuecKkue BBIPAKEHHUS» U «YPaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (pOp- MHPOBAHUIO Y
00yyaromuxcst MaTeMaTHYECKOro amnnapara, Heo0X0- JUMOTO Ui pelIeHus 3a/lad MaTeMaTHKH, CMEKHBIX IPEIMETOB U NMPaKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B
OCHOBHOI1 1IKOJIe y4eOHBIM MaTepua rpyniupyercss BOKPYT pallMOHAIbHBIX BhIpaKEHUI. AJ- redpa 1EMOHCTPUPYET 3HaUCHUE MAaTEMAaTHUKU Kak A3bIKa JJIs 110-
CTPOCHHUSI MaTeMaTHYECKUX MOJIeNel, OMMCAHUS MPOLIECCOB U SB- JIEHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOAAT Takke AajbHeEIee pa3BUTHE
QITOPUTMHUYECKOIO MBILIUIEHUS, HEOOXOAHU- MOTO, B YaCTHOCTH, JIJISl OCBOCHMS Kypca MH(QOPMATHKH, U OBJa/ie- HUE HaBbIKAMM JEIYKTUBHBIX PaCCyKICHHI.
[TpeoOpa3oBaHue CUMBOJIBHBIX (POPM BHOCHUT CBOM crielu(UUECKUil BKJIa B pa3BUTHE BOOOPaXEeHHUs, CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY TBOPYECTBY.

Conpepxanne (yHKIIMOHATHHO-TpaQUISCKON JIMHUMA HAIEJICHO Ha MOJTyYeHHUE ITKOJIbHUKAMK 3HAHHM 0 (PYHKIHUAX KaK BOKHEH- e MaTeMaTHIeCKOn
MOJIEJIN AJIsl ONIMCAHMS U MCCIIeI0BaHUs pa3HOOOPa3HbIX MPOLECCOB U SIBICHUM B pUpoJe U oduiecTBe. M3- yueHue 3Toro Matepuaia CriocoOCTBYET pa3BUTHIO Y
00y4aroIuXxcsi yMEHUS UCIOIb30BaTh Pa3IMYHbIE BBIPA3UTENbHbBIE CPECTBA SI3bl- K& MATEMATHUKU — CJIOBECHBIE, CAMBOJIMYECKHUE, Ipaprueckre, BHOCUT BKJIAJ B
(dbopMHpOBaHUE MPEACTABIECHUI O PO MaTeMaTH- KU B Pa3BUTHM LIMBUIIM3ALUU U KYJIbTYPHI.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yuebHOMY IulaHy B /—9 kilaccax u3y4aercsi yueOHbIN Kypc «AnreOpay», KOTOPBIH BKIIIOYAET CIIEAYIONIIEe OCHOBHBIE pa3- JIEJIbl CONEPKaHMSL:
«Yucna 1 BBIYUCIEHUN, «AreOpandeckie BhIpaXKEeHUD», «YPaBHEHUSI U HEpaBeHCTBa», «DyHKIUNY.



VY4eOHbI T1aH Ha u3ydeHue anreOpsl B 7—9 KiaccaX OTBOAWT HEe MEHee 3 yueOHBIX 9acoB B HEJIEINIO B TEUEHHE KaXKIOT0 To/1a 00- YUeHHUsI, BCETO 3a
TpH roja o0ydeHus — He MeHee 306 yueOHbBIX YacoB.

I'eomerpust

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CormnacHo yueOHOMY TUTaHy B 7—9 Kitaccax u3ydaeTcst yueOHbIi Kypc «['eoMeTpus», KOTOPBIN BKIFOYAET CJICIYIONINE OCHOBHBIC Pa3/Iebl COJACPIKAHMS:
«I'eomeTpuueckue QUrypsl U UX CBOWCTBa», «lI3MepeHue reoMeTpHuecKuX BEIWYHMH», a Takke «JekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTOph»,
«/IBmxenus mnockoctn» U «lIpeodpazoBanus mogo0us».

VY4eOHblil 1aH IpeaycMaTpuBaeT U3yuyeHHe reoMeTpuy Ha 6a30BOM YPOBHE, UCXO/1s U3 HE MeHee 68 yueOHbIX 4acoB B yUeOHOM r'oJly, BCETO 3a TP roja
00yueHnusi — He menee 204 yacos.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTuky yXe 3aTeM y4MThb HaJ0, 4YTO OHA YM B IOPSAOK IIPUBOAUT», — IHCAI BEIIMKUN pyCCKUM ydeHbll Muxaun BacwibseBud Jlomonocos. U B
TOM COCTOUT OJIHA U3 JBYX Liesiell 00yueHMs IreoOMeTpUu KaK COCTAaBHOM 4YacTH MaTeMaTHKH B IIKOJE. DTOM LEeIM COOTBETCTBYET AOKa3aTesbHas JIMHUA
npenoaBanus reomeTpun. Cremys nmpeacTaBIeHHONW paboyeil mporpaMme, HaunHasi ¢ CEAbMOTO KJIacca Ha YPOKaxX TreéOMETPUN 00YYarOIIUICs YUUTCS TIPOBOJAUTH
JIOKa3aTeNbHbIE PACCYKIEHHUS, CTPOUTD JIOTMYECKHE YMO3AKIIOUYEHHUs, JOKA3bIBATh NCTUHHBIE YTBEPXKACHUSA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXKIeHHsl «OT MPOTUBHOTOY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpPATHBIC YTBEPKACHUS. YUEHHUK, OBJIAJEBIINI UCKYCCTBOM PacCyKIaTh,
OyZeT NIpUMEHSTh €ro U B OKpYyXKarolei ku3Hu. 11 B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIbHOE 3HAUEHUE U3YUEHUS T€OMETPHUHU, IPUCYIIIEe UMEHHO OT€YECTBEHHON
MaTEeMaTHYECKON IIKOJIE.

BMmecTe ¢ TeM aBTOpBI MPOrpaMMBbl MPEIOCTEPEra0T YUUTENI OT M3JUIIHEro ¢opMain3Ma, OCOOEHHO B OTHOLIEHMH Hayal U OCHOBaHWH IeOMETpHUH.
@panmysckuit Matematuk JKan J[pe10HHE 110 3TOMY OBO/Y BBICKa3alics Tak: «UTo KacaeTcsi AETMKATHON MPOOIEMbI BBEIEHHS «aKCHOM», TO MHE Ka)XKETCs, UTO
Ha [EPBBIX MOPAX HY’KHO BOOOIIE N30eraTh MPOU3HOCUTH caMo 3TO0 ci10Bo. C IpyTroil ’e CTOPOHBI, HE CJIeyeT YIyCKaTh HU OHOI BO3MOYKHOCTH JJaBaTh IPUMEPHI
JIOTUYECKUX 3aKI0YEHHUH, KOTOpble KyAa B OOJbIIed Mepe, YeM HUJes aKCHUOM, SIBJISIFOTCSI UCTUHHBIMU U €IMHCTBEHHBIMU JIBUTaTEJIIMU MAaT€MaTHYECKOTO
MBILLITICHUSD.

Btopoii nenpio n3yueHus reoMeTpUn SBISETCS UCIIOJIb30BAHNE €€ KaK MHCTPYMEHTAa IPU PEIIEHUM KaK MaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3aj]1ad,
BCTPEYAIOIIUXCS B peanbHOM >kM3HU. OKOHUMBIIMNA Kypc T€OMETPUU IIKOJBHHUK JIOJKEH OBITh B COCTOSHHM OIPENECNIUTh T'€OMETPHUECKYI0 (UTypy, OIHUCATh
CJIOBAaMH JIaHHBIH 4epPTEXK WIM PUCYHOK, HAWTH IUIONIA/(b 3€MEIBHOTO Yy4YacTKa, PaCCYMTATh HEOOXOIMMYIO JUTMHY OINTOBOJIOKOHHOTO KaOems wiu TpeOyeMble
pasMepsl rapaxka Juisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas, BBIYMCIMTEIbHAS JIMHUS B M3yYEHUHM I'€OMETpUM B IIKosie. /laHHas mpakTHueckas JIMHUS
ABJIIETCSl HE MEHEE BaYKHOMW, UEM IepBasi.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo ydyeOHOMY TuTaHy B 7—9 Kiaccax u3ydaercst yaeOHbIi Kypc «['eoMeTpHs», KOTOPBIN BKIIIOYAET CIEAYIONINE OCHOBHBIE Pa3eiibl COMEPIKAHMS:
«I'eomeTrpuueckue QUrypsl U UX CBOWCTBa», «l3MepeHHe reoMeTpHuecKuX BEIWYMH», a Takke «JekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTophl»,
«ABmxenus miockoctn» u «IIpeobpazoBanus mogo00us».

VY4eOHblil 1aH npeaycMaTpuBaeT U3yuyeHre reoMeTpUH Ha 6a30BOM YPOBHE, UCXO/1s U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM roJly, BCETo 3a TP roja
00yueHusi — He MeHnee 204 gyacos.

«BEPOATHOCTDb U CTATUCTUKA».

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1M (pOBOM MUPE BEPOSITHOCTb M CTATUCTHKA IPUOOPETAIOT BCE OOJIBIIYIO 3HAYMMOCTbD, KaK C TOUKHU 3pEHHSI IPAKTUUYECKUX MPUI0KEHUH,
TaK U MX pPOJH B 00Opa30BaHWM, HEOOXOIUMOM KaXKIOMY UeIOBeKy. Bo3pacTtaer umcio mpodeccuii, Ipu OBIAJCHUN KOTOPHIMU TpeOyeTcsl Xopolas 0azoBast
MOJrOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKHM, TaKasl MOArOTOBKA BayKHA JUI PO JTOJKEHUS 00pa30BaHMs U AJIs yCHEeIHON Npo(ecCuoHaNbHOM Kapbephl.

Kaxxpiif yenoBek MOCTOSIHHO MPUHMMAET PEIICHUs Ha OCHOBE MMEIOIIMXCS y HEro JaHHBIX. A Uit 0OOCHOBAaHHOTO MPUHSATHUS PEILIECHUS B YCIOBUAX
He/I0CTaTKa WK U30bITKa HH(pOpMAIIMM HEOOX0AMMO B TOM YHCIIE XOPOIIO ¢(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIJICHHE.



VIMeHHO TOATOMY OCTpO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH y 00yJaromuXxcsi (yHKIIMOHATBHYIO TPAaMOTHOCTh, BKITIOYAIOIIYIO B c€0sl B KauecTBe
HEOTHEMJIEMON COCTABISIONICH yMEHUE BOCIPUHUMATh U KPUTHUYECKH aHAJIM3UPOBaTh WH(GOPMAIMIO, MPEICTaBICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTMX peajbHBIX MPOLIECCOB M 3aBUCHMOCTEW, MPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE pacuérbl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIUIIAMU cOOpa, aHalKM3a W MPEACTABICHUS JAHHBIX U3 Pa3NUYHBIX chep KU3HU OOIIeCTBAa U rocyJapcTBa MpuoliiaeT o0yyaromuxcs K 00IecTBEeHHBIM
uHTepecaM. M3yueHne ocCHOB KOMOMHATOPUKU pa3BUBAET HABbIKM OpraHM3allvy nepedopa u mnojacuyéra yuciia BApUaHTOB, B TOM YHUCIIE, B IPUKJIAJHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU Teopuu rpadoB cOo3AaéT MaTeMaTHUECKUH (yHIAMEHT A (pOPMHPOBAHUS KOMIIETEHIMH B 001acTH MH(MOPMATUKU M LHU(POBBIX
TexHozoruil. [lToMmumo 3T0ro, Npu N3y4eHUH CTATUCTUKU U BEPOSATHOCTU 0OOrallaloTCs MIPEICTAaBICHHS YUallluXCsl O COBPEMEHHOM KapTHHE MHUpa U METOJIaX €ro
uccieIoBaHusl, GOpMHUPYETCsl MOHUMAaHKUE POJIM CTATUCTHKU KaK MCTOYHHKA COLMAJIbHO 3HAYMMON MH(OPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILICHHUS.

B cooTBeTcTBUY C JaHHBIMU LIETISIMU B CTPYKTYpe IPpOrpaMMbl y4eOHOTo Kypca « BeposiTHOCTh M CTaTUCTHKa» OCHOBHOMW IIKOJIBI BBIZICJICHBI CIEAYOIINE
coaepxareiabHOMeToAndYeckre auHuun: «lIpencTaBneHre qaHHBIX U ONMHUCATeNbHAsl CTATUCTHKA»; «BeposaTHOCThY; «DneMeHTsl KOMOMHATOpUKNY»; «BBenenue B
Teopuio TrpadoBy.

Coneprxanue munun «lIpencraBienue JaHHBIX U OMTUCATENbHASI CTATUCTUKAY CITYKHUT OCHOBOM 111 JOPMHUPOBAHUS HABBIKOB paOOTHI C MH(pOPMALIUEi: OT
YTeHUS W HHTEpHpeTanuu WHGOpMaluU, NMPEeACTAaBIEHHOW B TalnMIaxX, HAa aMarpaMMax u rpadukax g0 cOopa, NPEICTaBICHHUS U aHajdu3a JAHHBIX C
UCTIOJIb30BAaHUEM CTATUCTHYECKUX XapaKTEPUCTUK CPETHUX U paccerBaHus. PaboTas ¢ JTaHHBIMH, 00yYaroIiecs y4aTcs CYUTHIBATh U MHTEPIPETHPOBATD TaHHBIE,
BBIIBUTaTh, apTyMEHTHPOBATh U KPUTUKOBAThH MPOCTEUIINE THIIOTE3bI, Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3bIBAIOUIMMH W3MEHYUBOCTb, 1 OLICHUBATh UX BIIHSHHE
Ha paccMaTpUBAEMbIE BEJIMYUHBI U TPOILIECCHI.

WNHTynTHBHOE MpeCTaBIEHNE O CIIy4YalHON U3MEHYMBOCTH, UCCIEOBAaHUE 3aKOHOMEPHOCTEW M TEHICHIIMM CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOM 11l
M3y4EHHs TEOPUHU BEPOATHOCTEN. boliblioe 3HaUeHNE 371€Ch UMEIOT TPAKTUUECKHE 3a/1aHuUs, B YaCTHOCTHU OMBITHI C KJIACCUUECKUMHU BEPOSATHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEpOSTHOCTH BBOAUTCS KaK Mepa IMpaBaononodus ciayyaitHoro coobitus. [Ipu u3ydeHnn kypca oOydaromuecs 3HaKOMATCS ¢ MPOCTEHIUMU
METOJIaMU BBIYMCIIEHUS BEPOSATHOCTEW B CIy4YalHBIX JKCHEPUMEHTaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh U pemaTh Ooyiee CIOXKHBIE 3anadd. B Kypc BXOIAT HavallbHbIE MPEACTABICHUS O CIy4YalHBIX BEIMYMHAX MU HX UHCIOBBIX
XapaKTePUCTHKAX.

Taxxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOHIMXCS C MHOKECTBAMHU W OCHOBHBIMH OIEpalMsIMH HaJl MHOXKECTBaMH,
paccMaTpuBarOTCsA IPUMEPHI IPUMEHEHUS [Tl pEIICHUS 3a/1a4, a TAaKXKE MCIIOJIb30BaHMs B IPYTMX MaTEMaTHUECKUX Kypcax U yUeOHBIX PeaAMETax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B 7—9 knaccax uzydaercst kypc «BepoSATHOCTh M CTaTUCTHKA», B KOTOPBIM BXOAAT pasnensl: «lIpencraBienne JaHHBIX U ONMUCATENbHAS CTATUCTUKAY;
«BeposaTHOCTBY; «DIIeMeHThl KOMOMHATOPHUKNY; «BBenenue B Teopuio rpagosy.

Ha u3ydenne nanHoro Kypca oTBOJUT 1 yueOHBIHN yac B HEAEIIO B TEUEHUE KaXA0ro roja o0yuenus, scero 102 yueOHbIX yaca.



Il1annpyeMble pe3y/abTaThl OCBOCHHUSI YUeOHOI0 NpeaMeTa (Kypca) MaTeMaTHKa

JINYHOCTHBIE MeTanpeamMeTHble

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMPOrpaMMmbl | MaTeMaTHKa»XapakTEPU3YIOTCS  OBIAJACHUEM  VHUBEPCANbHLIMU  HO3ZHABAMETbHLIMU
y4e0HOT0 npeaMera «MatemaTukay | delucmeuami, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U VHUBEPCATbHbIMU
xapaktepusytorcsa:  Ilarpuorudeckoe PecYyAMUBHBIMU OeliCMBUIMU.

BOCIIMTAHME: 1) Vuueepcanvhvie noznasamenvHuvle Oelicmsus odecneuusarom @Gopmuposarue 0a308bix

IIPOSIBJIEHUEM MHTEPECA K IPOLIJIOMY U HACTOAILEMY
POCCHUICKON MaTEMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM
K JIOCTH)KEHUSIM POCCUHCKUX MaTeMaTHUKOB H
pOCCHICKON MaTeMaTUYECKON LLIKOJIBI, K
HCIIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYTUX HAyKaxX U
MIPUKJIAIHBIX cepax.
I'paxxnanckoe "
BOCIIMTAHME:
FOTOBHOCTBIO K  BBINIOJHEHUIO  OO0S3aHHOCTEH
IpakJIaHWHA U pean3alliy ero Mnpas, NpeICTaBICHUEM
0 MaTeMaTU4YeCKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUH, IpoLEeayp
rpaXkaaHcKoro oOmiecTBa (BbIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXKICHHIO 3THYECKUX HpoOiIeM,

AYXOBHO-HPABCTBEHHOE

CBA3AaHHBIX  C  MPAKTUYECKUM  NPHUMEHEHUEM
JOCTWIKCHMM ~ HayKHM,  OCO3HAHMEM  BaXXHOCTH
MOPAJIBHO-ITUYECKUX IPUHLHIOB B JAESATEIBHOCTH
y4€HOrO.

Tpyaosoe BOCIIMTAHHE:
YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pELICHUHU
MIPAKTUYECKHUX 3a1a4 MaTeMaTHIECKON
HaIIpaBJICHHOCTH, OCO3HaHUEM BAKHOCTHU
MaTeMaTU4eCKOTro 00pa30BaHus Ha NPOTSKEHUH BCEH
YKU3HU IU1sL YCIELIHON npodeccuoHaTbHON
NESITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHMIA;
OCO3HaHHBIM BBIOOpOM u IIOCTPOCHUEM
UHAMBUIYalbHON  TpaeKTopun  oOpa3oBaHUs U

KU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYUHBIX I/IHTepeCOB nu
0OIIIeCTBEHHBIX TTOTPEOHOCTEH.

KOCHUMUBHBIX NPOYECCO8 00YUaroOmuxcs (0coeHue Memoo08 NO3HAHUSL OKPYIHCAIOUe20 MUpa;
npuMeHenue 102U4ecKUx, UCCIe008ameabCKUX onepayutl, ymeHutl pabomams ¢ uHgopmayuetl).
basoBble Jiornyeckue 1efcTBUA:

— BBIABJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATHUI, OTHOIIEHUN MEXy TOHATUSIMU;

—  ¢dopMynHupoBaTh OIpeAeTCHUs TOHATUN; YCTAaHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJIaCCU(UKALINN, OCHOBAHUS JIJIs1 OOOOIICHHS U CPABHCHHSI, KPUTSPHUU TTPOBOJMMOTO aHAIIH3A,
—  BOCIPHHHMMAThH, (HOPMYJIHPOBATh M MPEOOPA3OBBIBATH CYKIACHHUS: YTBEPAUTEIbHBIC U
OTpHIaTeNIbHbIC, CANHHUYHBIC, YACTHBIC U OOITHE;

— YCIIOBHBIE; BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUUS B
(dakTax, TaHHBIX, HAOIIOICHUSX W YTBEPKICHHSIX;

— TpeljaraTh KPUTEPUU JIJIs BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

— JIenaTh BBIBOJBI C HCITOJIb30BAHHEM 3aKOHOB JIOTHKH, JNEAYKTHBHBIX W WHJIyKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUeHHUH 110 aHAJIOTUH;

— pa30upaTh JI0KA3aTeIHLCTBA MATEMATHYSCKUX YTBEPKICHHUH (IIPSAMBIC U OT TIPOTUBHOTO),
MPOBOANTHh CaMOCTOSITEIbHO HECIIOKHBIE JIOKa3aTelbCTBA MAaTeMaTHYecKuX (DaKToB,
BBICTPanBaTh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKIIEHUS; BBIOMPATh CIIOCO0 pelieHus yueOHOoM 3a1auu
(cpaBHHMBATh HECKOJILKO BAapHAHTOB pPEIICHHS, BHIOMpATh HauOOJIee MOIXOASMIINANA C YIETOM
CaMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPHUEB).

basoBbie ucciienoBare/ibCKue AeHCTBUSA:

— HCIOJB30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHHUS;

— (dopmyIMpoBaTh BOMPOCH], (PUKCHUPYIOIIUNE MPOTUBOPEUNE, POOIEMY, CaAMOCTOSITEIIBHO
yCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y,

— apryMeHTHPOBATh CBOIO MO3UINIO, MHEHHUE;

—  TPOBOJAUTH IO CAMOCTOSTENLHO COCTaBICHHOMY IUIAHY HECJIOXHBIH DKCIEPUMEHT,
HeOOJbIIOE HCCIEIOBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBeKTa,
3aBHCHMOCTEN 00BEKTOB MEXIy COOOIA;

— CaMOCTOSITENbHO (POPMYIUPOBATH 0000IIEHUS U BBIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHOTO

JcTeTHYeCKoe BOCNIMTAaHUe. | HAOJIIOACHUS, UCCIIEJOBAHUS, OLICHUBATH JOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTaTOB, BEIBOJOB
CIOCOOHOCTHIO K SMOLMOHAIBHOMY U | 1 00O0OILIEeHHI; MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTaTh
ICTETHMYECKOMY  BOCHPUATHUIO  MAaTEMAaTHUYECKHX | IPEANOJIOKEHHUsS O €r0 pa3BUTUHU B HOBBIX ycioBUsAX. PaboTa ¢ mHopmanueii:




00BEKTOB, 3aJay, PELICHUH, pacCyKICHHUH; yMEHUIO

BUJIETh ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH B
HCKYCCTBE.
Hennoctu HAYYHOT0 NMO3HAHMS:

OpPUEHTALMEl B JEATEIIBHOCTM HAa COBPEMEHHYIO
CUCTEMY HAy4YHBIX NPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMCPHOCTAX Ppa3BHUTHA 4YCJIOBCKA, IMPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEMaTHYEeCKOW HAYKH Kak
cheppl YEIOBEUECKOW JESITEIBHOCTH, JTaroB €&
Pa3BUTHUA U 3HAYUMOCTH IS Pa3BUTUS LUBUIN3ALUY;
OBJIAACHUEM SI3BIKOM MATCMATUKHN U MaTEMATUYECKON
KyJIbTYpOM KakK CpEACTBOM  IIO3HAHUS  MUpa;
OBJIAACHHUEM IpocCT eUIIUMU HaBBbIKAMHA
HCCIIEJ0BATEIbCKOM I€ATEIbHOCTH.
dusznyeckoe BOCIIMTaHHeE,
KYJbTYPbI 310pPOBbS /|
0J1aronoyyus: TOTOBHOCTBIO MPUMEHSTh
MAaTEMaTUYECKUE 3HAHHMS B HMHTEpPECAX CBOEro
37I0POBBSI, BENEHUS 370pOBOTO 00pa3a KU3HU
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXHUM
3aHATUA W OTHBIXa, peryjspHas (Qusuueckas
AKTUBHOCTD); c(hOpMUPOBAHHOCTHIO HaBbIKa
pedekcun, MpU3HAHUEM CBOETO TpaBa Ha OMIMOKY U
TaKOTO e IpaBa APyroro 4eJaoBeKa.

IKOJIOTHYECKOE BOCIIUTAHHE:

OpPUEHTALlMEN HA TMPUMEHEHHE MaATEMATHYECKHUX
3HaHUM Ui pellleHus 3a7a4 B 00JIaCTU COXPAaHHOCTHU
OKpYKalolllel cpeabl, MIAHUPOBAHUS TOCTYIKOB M

(popmuposanue
IMOLMOHAJIBHOI0

OLIGHKM MX  BO3MOXHBIX  IOCIHEACTBUM IS
OKpY’Kalolled cpenbl; OCO3HAaHMEM IJ100aJIbHOIO
XapakTepa OHKOJIOTMYECKHX NpodiieM M TyTed Hux
pelIeHus.

JInyHOCTHBIE  pe3yabTaThl, oOOecnevYnBaloIHe

ajanranui o0y4allerocss K H3MEHSIOIHUMCS
YCJIOBHSIM COLHMAJIBHON W TNPHPOAHOH Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B  YCIOBHSX
HEONIPENEIEHHOCTH, IIOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO A€ATEIbHOCTD,
B TOM YHCIIE YMEHHE YUYUTBhCS y JPYTux JIOJeH,
npuoOpeTaTh B COBMECTHOW JEATENbHOCTH HOBBIE

— BBIIBJIATH HEJJOCTATOYHOCTD M M30BITOYHOCTH WH(POPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1auu;

—  BbIOMpAaTh, AaHAIM3UPOBATh, CHCTEMATH3MPOBATH M HHTEPIPETHPOBATH WHEPOPMAIIHIO
pa3NUYHbIX BUAOB U (POPM IpECTaBICHHUS;

— BbIOMpaTh GOpMy NpPEACTaBICHUS MHPOPMALUU U WUIOCTPUPOBATH pElIaeMble 3a7auu
cXeMaMH, AMarpaMMaMu, MHOHM rpadukoil 1 ux KOMOUHAIUSIMU;

— OIICHMBATh HANE&KHOCTh MH(MOPMAIMH 0 KPUTEPUSM, NPEIIOKEHHBIM YUYUTEIEM HIIH
c(OpMyIMPOBAHHBIM CAMOCTOSTENBHO.

2) Vhuusepcanvhvie KOMMYHUKAMUBHbBIE OelCMBUs 00ecneyusaiom coopmuposanHocmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

OO0menne:

— BOCHpUHHUMATh U (POPMYJIMPOBATH CYXJICHHS B COOTBETCTBUH C YCJIOBUSIMHU U LIEISIMHU
0OILIEHHUS;

— $ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX,
JaBaTh TOSICHEHUS 10 XOJy pEIICHUs 3aJaud, KOMMEHTHPOBATh NMOJTYYCHHBIH Pe3ysbTaT; B
Xole OOCYyXIeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMoil TeMmbl, MHpOOIEeMBbI,
pelaeMoit 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbBIE HA MMOUCK PELICHHUS;

— COTMOCTABIISATh CBOU CYXKJICHHS C CY>KICHUSAMH JPYTUX YYACTHUKOB JIMAJIOTa, 00HAPYKUBAThH
pa3IM4Me U CXOJICTBO MO3UILIMI;

— B KOppeKTHOMH (opme popMyIHpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHMUS,;

— TPEJICTaBIATh PE3yNIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOEKTA;

—  CaMOCTOSITENIbHO BBIOMpaTh (opMaTr BBICTYIUICHHS C Y4YETOM 3ajiad MpPE3eHTAlMH U
0COOEHHOCTEH ayAUTOPHH.

CoTpyaHuuecTno:

— TIOHMMATh ¥ HWCIOJB30BATh MPEUMYIECTBa KOMAHIHON M WHAWBHIYaIbHON pabOTHI MpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3a/1a4;

— MPUHMMATH LEJIb COBMECTHOM NEATENBHOCTH, IJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOU
paloThl, pacnpeAensTb BUAbI pabOT, JOroBapUBATHCS, OOCYXAaTh IpPOLECC M pe3ysbTaT
paboTHI;

— 00001aTh MHEHHMs HECKOJBbKUX JIIOJIel; y4acTBOBAaTh B TIPYMNOBBIX (opMax paboThI
(o6cyxneHust, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMEI H JP.);

— BBIMOJIHATH CBOIO YacTh PabOThl M KOOPAWHUPOBATh CBOU JEHCTBHS C IPYTUMHU WIEHAMH
KOMAaH/IbI;

— OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B
c(OpMyITHPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
3) VYuusepcanvuvie pezynamuenwle Oeiicmeus obecneuusarom GopmMuposanue CMbiClO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

o0mMi MNPOOYKT TO KpPUTEPUsM,




3HaHUS, HABBIKM M KOMIIETEHIIMU U3 OIbITa JAPYTHX;

HE0OXOIUMOCThIO B (POPMHUPOBAHUU HOBBIX
3HAHWW, B TOM 9UCIIe (DOPMYITHPOBATH HJICH, IIOHSATHS,
TUIOTE3bI 00 00bEKTaX U SBICHUSIX, B TOM YUCIIE paHEe
HEU3BECTHBIX, OCO3HABaTh ACPHUIIUTHI COOCTBEHHBIX
3HAaHUW M KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO
CUTYaIUI0, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIMIA KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUS U AeHCTBUS, (HOPMYITHPOBATH
Y OILICHUBATh PHUCKA M TIOCIEIACTBUSA, (POPMHUPOBATH
OITBIT.

— CaMOCTOSTEIBHO COCTABIIATh TUIaH, aJITOPUTM PELICHUS 331a4H (WK €T0 YacTh), BRIOMPAThH
Croco0 pemieHuss ¢ Y4E€TOM MMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHHUH ¢ yUETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb:

— BIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJI HPOLECCa W pPe3ysbTaTa pPEIICHHS
MaTeMaTH4eCKOH 3a/1auu;

— NPEeABUIETH TPYIHOCTHU, KOTOPBIE MOIYT BO3HUKHYTH IIPU DPEIICHUU 3a]a4d, BHOCUTH
KOPPEKTHBBl B [ESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

— OILICHHMBATh COOTBETCTBUE pE3yJIbTaTa JEATENbHOCTH IOCTABICHHON LEJIU U YCIOBHUSM,
00BICHSTD IPHUYUHBI JOCTUKCHHUA UJIW HEAOCTHXKCHUA LCJIN, HAXOAUTDh OIHI/I6Ky, AaBaTb OUCHKY
IpUOOPETEHHOMY ONBITY.




IIpeameTHbIe pe3ybTaThl OCBOCHHUSI Y4eOHOT0 npeamera (Kypca) «MaremaTuka»
S kanace

HazBanue pasaena

Y4eHuK (BbINYCKHUK) HAYYHTCS

Yucaa n
BBIYMCJIECHHUSA

[ToHumaTh ¥ TPaBWIBHO YNOTPEONATh TEPMHUHBI, CBS3aHHbBIE C HATypalbHbIMHM YHCIAaMH, OOBIKHOBEHHBIMH U JAECATUYHBIMU
npo6simu. CpaBHMBaTh U yHOPSAOYMBATH HATYypaJbHbIE YHCIIA, CPAaBHUBATH B IPOCTEHUIIMX CiIydasX OOBIKHOBEHHbIE IpOOH,
necsTuyHble 1poou. COOTHOCUTH TOUKY Ha KOOPAMHATHOHM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIMM €U YHMCIOM M U300pa)kaTb
HaTypaJIbHbIE YKCJIa TOYKAMH HAa KOOPJAUHATHOM (YMCIOBOM) MpsiMoil. BeINonHATE apudmeTrueckue AeHCTBHS ¢ HaTypalbHBIMU
YHUCIaMU, ¢ OOBIKHOBEHHBIMU JpOOSMHU B MpoCTEHIIMX ciyyasX. BBINOIHATE NMPOBEPKY, NMPHUKHUIKY pe3yJbTaTa BBIUYMCICHUI.
OKpyriasTh HaTypaJbHbIC YHCTIA.

Pemenne
TEeKCTOBBIX 33124

PemiaTte TekcTOBBIE 3agauun apI/I(I)MCTI/ILIeCKI/IM CIIOCOOOM H C IMOMOLIBIO OPraHU30BAHHOI'O KOHCYHOI'O nepe60pa BCE€X BO3MOXXHBIX
BAapHWaHTOB. Pemrate 3aaa4yu, coacpKalmme 3aBUCHUMOCTH, CBA3BIBAIOIIWC BCJIIMYUHBI. CKOPOCTb, BpPEMs, pPACCTOSAHHC, ILCHA,
KOJIMYECTBO, CTOUMOCTD. Hcmons30BaTh KpaTKUC 3aIlliuCu, CXCMBbI, Ta6J'II/II_ILI, 0003HaYCHHS pu pClICHUU 3aJadv. Ilonp30BaThCA
OCHOBHBIMH €IUHUIIAMHA U3MCPCHHA: ICHBI, MACCBI; paCCTOAHUA, BPEMCHHU, CKOPOCTH; BbIpaKaTb OAHH €AWMHHIBI BCJIN- YUHEI YCPEC3
Apyrue. I/I3BJ'ICKE[TL, AHAJIM3UPOBATb, OLCHHUBATH I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJICHHYIO B Ta6n1/1ue, Ha CTOJIOYATOn AuarpaMmme,
HHTCPIPETUPOBATHL NPEACTABIICHHBLIC TAHHBIC, MCITIOJIB30BATh JAHHBIC ITPU PCHICHUHA 3a1a4.

Harasauas
reoMeTpus

ITonb30BaTbC TEOMETPUUYECKUMH IIOHATUAMU: TOYKA, IPAMasi, OTPE30K, JIyY, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. [IpuBoauTh
pUMepbl 0OBEKTOB OKPYKAIOIIET0 MUPa, UMEIOLINX (POpMY M3yUEHHBIX reoMeTprueckux ¢uryp. Vcmnonb30BaTh TEPMUHOIOTHIO,
CBSI3aHHYIO C YIVIAMM: BEPIIMHA CTOPOHA; C MHOIOYTI'OJIbHUKAMU: YI'OJI, BEPIIMHA, CTOPOHA, JUArOHAJIb; C OKPYXKHOCTBIO: PAJNyC,
nuameTp, ueHTp. M3o0paxarh u3yuyeHHble reoOMeTprueckue (pUrypbl Ha HETMHOBAHHOM U KJIeT4aTo Oymare ¢ MOMOUIbIO HUPKYJIs
Y IMHEHUKHU. HaxouTh IIIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOILBIO TMHEHKH, CTPOUTH OTPE3KHU 3aJaHHOM JJIUHBIL;
CTPOUTH OKPYXHOCTh 33JaHHOTO paanyca. Mcrmonb3oBaTe CBOWCTBA CTOPOH M YIVIOB MNPSMOYTOJIBHUKA, KBajgpara s HX
NOCTPOCHMS, BBIUYMCICHUS IUIOIIAAM M TepuUMeTpa. BblUMcisTh mepuMeTp M IUIOMAAb KBajapaTa, MpsIMOYTojbHMKaA, (uryp,
COCTaBJIEHHBIX M3 MPSIMOYTOJIBLHUKOB, B TOM 4Hcie (QUIyp, U300paxEHHBIX Ha KieT4aTtoil Oymare. [lonb3oBaTbcsi OCHOBHBIMU
METPUYECKUMH €IMHUIIAMU U3MEPEHHUs IUIMHBI, IUIOLIAAN; BBIPAXKaTh OJHU E€JUHUILbI BEIMYMHBI yepe3 apyrue. PacrnosnaBaTh
napajuienenumnen, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3MEPEHMs; HAXOAUTh H3MEpPEHUs
napajenenunena, Kyoa. Beraucnats 00béM KybOa, mapajuienenunesa Mo 3aJaHHbBIM H3MEPEHUsM, IMOJb30BaThCs €IWHHUIIAMU
u3MepeHus o0bEéma. Perath Heca0KHbIE 33/Ja4l HA U3MEPEHHE FeOMETPUUECKHUX BEJIMYUH B MPAKTUYECKUX CUTYalHSIX.




IIpeameTHbIe pe3ybTaThl OCBOCHHUSI Y4eOHOT0 npeamera (Kypca) «MaremaTuka»
6 kJa1ace

HazBanue pasaena

Y4eHuK (BbINYCKHUK) HAYYHTCS

Yucaan
BbIYHCJIECHUA

3HaTh ¥ MIOHUMATh TEPMHUHBI, CBI3aHHBIC C PA3IMYHBIMU BUJAMU YHCET U CIOCOOAMU MX 3aIHCH, IEPEXOAUTH (€CIIH 3TO BO3MOXKHO)
0T oAHOH (opMbl 3amucu ymcaa K aApyroid. CpaBHMBATh U YHOPSAOYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATHUYHBIE IpoOH,
CPaBHUBATh YHCJIa OJTHOTO M PA3HBIX 3HAKOB. BBINONHATH, COYETass YCTHBIE U NMHChbMEHHbIE TPUEMBI, apru(MeTHIecKue IeHCTBUS C
HATypaJbHBIMM M LEJIBIMH YHCIAMM, OOBIKHOBEHHBIMM U JECSATUYHBIMH JPOOSMH, IOJOKUTEIbHBIMU U OTPULATEIbHBIMU
YUCJIAMU.BBIUMCIIATE 3HAYEHUsT YMCIIOBBIX BBIPAKCHHUM, BBIIOJIHATH NPUKHUIKY M OLEHKY pPE3yJIbTaTa BBIYMCIICHMI; BBIIOJIHATH
peoOpa3oBaHUsl YUCIIOBBIX BBIPAXKEHUII HAa OCHOBE CBOMCTB apupMeTHuecKuXx AeUcTBU. COOTHOCUTH TOYKY Ha KOOPAMHATHOMN
IpPSAMOM C COOTBETCTBYIOIIUM €H YHMCIOM M HM300pakaTh YMCIIa TOYKAMHU HAa KOOPAWHATHOH MPSIMON, HaXOAWTh MOIYJb YHUCIA.
CoOTHOCHUTH TOUKH B MPSIMOYIOJIBHOW CUCTEME KOOPAMHAT ¢ KOOpAMHATAMU ITOW TOUKU. OKPYIIIATH LIEIble YUCIa U JECATHUHbIE
JpoOu, HAXOUTh NPUOJIMKESHHUS YHUCEIL.

YuciaoBbie 1

Ilonnmats u YHOTpe6J'I$ITI) TCPMHHBI, CBA3AHHBIC C 3aIlIMCbIO CTCIICHU YHCJId, HAXOAUTb KBAaApaT U KY6 qHuciia, BEIYUCIATH 3HAUYCHUA

OyKBeHHbIE YUCJIOBBIX BBIPAXEHUH, cojepkamux creneHu. lloap3oBaThCs NMpU3HAKaMU JE€IMMOCTH, PacKIablBaTh HATypajbHbIE YUCIA HA
BBIPasKeHHU S npocTblie MHOXKUTENH. [loap30BaThess MacITaboM, COCTAaBIATh NIPONOPLUMU U OTHOLIEHUs. Mcnonb30BaTh OyKBBI 17151 0003HAUYEHUS
YHCeI MPH 3aIUCH MaTeMaTHYECKUX BBIPAKEHUH, COCTABIATh OYKBEHHbIE BRIPAKECHUS U (POPMYIIbI, HAXOAUTH 3HAYEHUSI OYKBEHHBIX
BBIp)KEHUI, OCYIIECTBIIsIs HEOOXOAUMBIE IOJICTAHOBKHU M ITpeoOpa3oBanusi. HaxoauTh HeM3BECTHBIM KOMIIOHEHT PABEHCTBA.
Pemienne Pematbs MHOTOIIaroBele TEKCTOBBIE 33Ja4H apU(PMETHUECKUM CITIOCOOOM.

TEKCTOBBIX 3a/1a4

Pemiate 3aaun, cBA3aHHBIE C OTHOIIEHUEM, IPONTOPIHUOHAIBHOCTBIO BEJIMYKH, IPOLIEHTAMH; PELIaTh TP OCHOBHBIE 337a4 Ha ApOoOU
Y IIPOLICHTBL.

Pemarp 3amaum, cojeprkaliue 3aBUCHMOCTH, CBSI3BIBAIOLINE BEIUYMHBI: CKOPOCTb, BpPEMs, PACCTOSHHE, II€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTb, BpeMs, O00BEMa pabOThl, HUCHONB3YS apUPMETHUECKUE JIEHCTBUS, OLIEHKY, IPUKUAKY;
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUS] COOTBETCTBYIOUINX BeMYUH. COCTaBIATh OyKBEHHBIE BBIPAYKEHHSI 10 YCIOBHIO 3a/1a4H.
W3BnexaTs nHGOpMAIINIO, TIPEACTABICHHYIO B Ta0NIHIIaX, HA TMHEHHON, CTOIOYATON UM KPYTOBOM qUarpaMMax, HHTEPIPETUPOBATh
Ipe/CTaBICHHbIE JaHHbIE; NCII0Ib30BATh IaHHBIC NP pelleHun 3a1ad.  [IpenctaBnaTe HHGpOpMAIMIO € TOMOLIBIO  TaOIHI,
JMHENHOMN U cTos104aTo 1uarpaMm

Harasanas
reoMeTpus

[TpuBOANTE IPHUMEPHI 0OBEKTOB OKPY KAIOLIETO MUPA, UMEIOIINX (POPMY U3YUEHHBIX T€OMETPUUECKHUX IUIOCKUX U TPOCTPAHCTBEHHBIX
¢uryp, npuMepbl paBHbIX U CUMMETPUYHBIX (pUTYP.

N300pakaTh ¢ MOMOLIbIO LUPKYJS, JUHEHKH, TPAHCHOPTHpA HA HEJIMHOBAaHHON M KJIEeT4aTol Oymare H3yuyeHHbIE IIOCKUE
reomMeTpruuecKkue GUrypsl 1 KOHQUTYPALUN, CHMMETPHYHBIC (PUTYPHI.

[Tonp30BaThCs TE€OMETPUUECKUMHU TMOHATHSMU: PABEHCTBO (QUIyp, CHUMMETpPHUS; HCIOJIb30BAaTh TEPMHUHOJOIHIO, CBA3aHHYIO C
CUMMETpPHUEN: OCb CUMMETPHH, IEHTP CUMMETPHUH.

HaxoauTs BeIMUYMHBI YIJI0B U3MEPEHHEM C IMOMOIIBI0 TPAHCIOPTHPA, CTPOUTH YIVIbI 3aJaHHOW BEJIMYUHBI, IIOJIB30BATHCS IIPH
peuIeHny 3a1a4 rpajayCHOM MEpPOU yIJIOB; PaCIIO3HABATh HA YEPTEKAX OCTPBIN, NPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.

BbruncnsaTe 1IMHY JIOMaHOW, IEPUMETP MHOTOYTOJIbHHUKA, MI0JIb30BaThCS €AMHUIIAMHA U3MEPEHNUS [UIMHBI, BBIPAXKaTh OJHU €IUHULIBI
M3MEpEHUS ITMHBI Yepe3 ApyTHE.

Haxonutb, Hcronb3ysl 4epTEKHBIE NHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMs TOYKaMH, OT TOYKH O NPSAMOH, [UIMHY IIyTH Ha
KBaJPaTHOM CETKE.

Bbruucnare miomans Guryp, cOCTaBlI€HHBIX M3 MPSAMOYTOJIBHUKOB, MCIIOIB30BaTh pa3OMeHUEe Ha NPSIMOYTOJbHHUKH, Ha paBHbIE
¢burypsl, JocTpauBaHHE A0 MNPSMOYIOJbHUKA; IMOJb30BAThCSI OCHOBHBIMHM E€AMHMIIAMH M3MEPEHHUs IUIOIIAJM; BbIpaXKaThb OJHU




€VHHULIBI U3MEPEHHUS TUIOIIAIN Yepe3 APYTHeE. Pacno3naBate Ha MOAENsIX U HM300paXKEHUSX TUPAMUAY, KOHYC, IUIUHAP,
MCIOJIb30BaTh TEPMUHOIIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxkaTs Ha KJIeT4aTOM Oymare mpsiMOYTOJIbHBIN MapajuieIenume].

Breruncnsate 00bEM MpsSMOYTOILHOTO MapaluieNienunena, Ky0oa, mojib30BaThCs OCHOBHBIMU €IMHUIIAMU U3MEpPEHUsI 00bEMa; BBIpaKaTh
OJIHM €IMHUIIBI U3MEPEHUS 00bEMA uepe3 IpyTrue.

Pemiars Hecn0KHBIE 3a/1a4M HA HAXOXKJICHUE F€OMETPUUECKUX BEJIMYUH B IPAKTUUYECKUX CUTYALUSX.




IIpeaMeTHBIE pe3yJbTAaThl OCBOCHHUSI Y4eOHOI0 npeameta (Kypca) «Aaredpa» 7 kiace

Ha3zBanue pasaena

Y4eHuK (BbIYCKHUK) HAYYHTCS

Yucna u

BhINONIHATE, coueTasi yCTHbIE U MUCbMEHHBIE TPUEMBI, apr(pMeTHUYeCKHe ASHCTBHS ¢ PAlMOHATBHBIMU YHCIaMU.

6bIUUCTICHUA HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAKEHWUH; MPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI BBIUMCIIEHUS] 3HAYEHUH IPOOHBIX
BBIPOKEHUH, ColepKalluX OOBIKHOBEHHBIE M JecsATHYHBIE ApoOH. IlepexoauTs OT OAHON (OPMBI 3alHCH YHCET K JIpYyroi
(mpeoOpa3oBbIBaTh AECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHM B OECKOHEUHYIO
JECATHUYHYIO IpO0B).
CpaBHUBATH U YIIOPSAI0YMBATH PALIMOHAJIBHBIE YHCIIA.
OxpyrasTh uncna.
BBINOIHATE NIPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYUCICHUM, OLICHKY 3HAYEHUH YHCIIOBBIX BBIPAYKEHUM.
BrInonHATE AEUCTBUSA CO CTENIEHSAMHU C HATYyPAJIbHBIMU IIOKA3aTEIAMH.
[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIH HATYPaJIbHBIX YUCEIL.
Pemats npakTUKO-OpUEHTUPOBAHHBIE 33/1a4U, CBSI3aHHBIE C OTHOILICHUEM BEJIMYUH, IIPONIOPLUOHAIBHOCTHIO BEJIMYUH, IIPOLICHTAMY;
UHTEPIPETUPOBATh PE3yJIbTaThl PELICHUS 3314 ¢ YUETOM OIpaHUUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX 00BEKTOB
Anzeopauueckue [Mcrionb3oBaTh anreOpanyecKyo TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh €€ B IIPOLIECCE OCBOEHHS y4eOHOro MaTepHaa.
6blpadicenu HaxonuTh 3HaueHust OYyKBEHHBIX BBIPaK€HHUH MPU 3aJJaHHBIX 3HAYEHUSX NEPEMEHHBIX.

BrImonHATh peoOpa3oBaHus 1EJI0T0 BRIPAKEHHSI B MHOTOUICH TIPUBEICHUEM MTOI00OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BBINONHATE YMHOXKEHUE OJHOYJIEHA Ha MHOTOWIEH M MHOIOWJIeHa Ha MHOTOWIEH, IPUMEHATh (OpMyJbl KBajapaTa CyMMbI U
KBaJpara pa3HOCTH.

OcyuiecTBIATh pa3IokKeHHe MHOTOUWIEHOB HA MHOXHUTEIHM C MOMOILBIO BBIHECEHUS 32 CKOOKH OOILIEr0 MHOXHTENS, TPYIIHUPOBKU
cJIaraeMbIX, MPUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKEHHSL.

[TpuMensaTH peoOpa3oBaHUsI MHOTOWIEHOB Ul PEIICHUs pa3IMYHbIX 3a7jay U3 MAaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 peaIbHOI
IIPaKTHUKH.

Hcnonb30BaTh CBOICTBA CTENEHEN C HATYpaJbHBIMU MOKA3aTeIIMU AJIs IpeoOpa3oBaHus BBIpAKEHUN. Ypasnenusa u nepagencmea
Pemats nuHENHbIE ypaBHEHUs ¢ OJTHOM NEPEMEHHOW, IPUMEHS IIpaBUja MEPEeXo]a OT UCXOJAHOIO YPABHEHUS K PaBHOCUIBHOMY
emy. IIpoBepsTs, SBIIAETCA M YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOABI IPU PEIICHUH JTHHEHHBIX YPAaBHEHUH U X CHCTEM.

[TonOupatrs npumepsl Hap YMCEN, SBISIONIMXCS pPELICHUEM JIMHEHMHOro ypaBHEHMs C JByMs IepeMeHHbIMH. CTpOUTH B
KOOPJAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JIByMs TIEPEMEHHBIMHU; IOJIb3YSCh TPAPUKOM, TPUBOAUTH MPUMEPHI
pEILIEHUs] ypaBHEHUS.

Pemrate cuctemMbl ABYX JTHHEHHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMH, B TOM YHCJIe TPpadUIeCKH.

CocraBiATh M peniaTh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCJIOBMIO 3aJauyd, WHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M IIOJIY4EHHBIH pe3ysbTarT.

Koopounamut u
zpaghuxu.
Dynkyuu

M300pakaTh Ha KOOPIMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpAMHATaM, JY4Yd, OTPE3KH, HHTEPBAIbI;
3aMUCHIBATh YMCIIOBBIE IPOMEKYTKU Ha aIre0OpanvdeckoM si3bIKe.

OtmedaTh B KOOPJMHATHOM TIIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATAM; CTPOUTh IPpaUKU TMHEHHBIX (QYHKITHI.

OnuceIBaTh C TOMOIIBIO (PYHKIIHIA N3BECTHBIC 3aBUCHMOCTH MEXKTy BETMUNHAMU: CKOPOCTh, BPEMSsI, PACCTOSHUE; IIEHA, KOJMYECTBO,
CTOUMOCTb; POU3BOAUTEIBLHOCTD, BPeMsl, 00bEM paOOTHI.

HaxoauTh 3HaueHne QyHKIMU 10 3HAYEHUIO €€ apryMeHTa.




[Tornmath rpaduyeckuii crmocod TpeAcCTaBICHUS W aHalW3a WHGOPMAIMW; W3BJIEKATh U MHTEPIPETHPOBATH WHPOPMAIHIO H3
rpaMKOB peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

IIpeaMeTHbBIE pe3yJbTAaThl OCBOEHUSI YUeOHOT0 NpeaMeTa (Kypca) «Aareopa» 8 kiace

Ha3Banue pazaena

Y4eHuK (BbIIYCKHMK) HAYYHTCS

Yucna u

lcnonp30BaTh HadalabHBIC MMpEaACTaBJICHUA O MHOXCCTBC I[GP'ICTBPITQJIBHLIX YucCell il CpaBHCHHA, OKPYIJICHUA U BbI‘-IHCJIGHHﬁ;

6bIUUCTICHUA n300pakaTh JEHCTBUTENIbHBIEC YHCIIA TOUKAMH HAa KOOPIUHATHOW MIPAMOIA.
[TpuMeHATh TOHATHE apUPMETHYECKOTO KBAJPAaTHOTO KOPHS; HAXOAWTh KBAaApaTHbIE KOPHU, UCHOIB3YS NMPH HEOOXOIUMOCTH
KaJIbKYJISITOP; BBIIOIHATH Pe00pa30BaHusl BEIPAXKEHUH, COAEPIKAIIMX KBaIpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonp30BaTh 3amucy OOJBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX apoOed u cremnenedl uucna 10. Ancedpauueckue
6blparicenus
[TprMeHSTh MOHATUE CTENCHU C LEJBIM MOKa3aTeJeM, BBIIOIHAT MPeoOpa30oBaHusl BBIPAKEHHH, COACPIKALINX CTENEHH C LIEIBIM
IIOKA3aTeJIEM.
BEINONHATE TOXIECTBEHHBIE MPE0OPa30BaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPAaBHJ JICHCTBUN HAJ| MHOTOWICHAMHU U
anreOpanvdecKuMu JpOOsSMH.
PacknansiBaTh KBaJpaTHBIA TPEXUICH HA MHOKHUTEIIN.
[IpuMeHsaTh peoOpa3oBaHus BBIPAXKEHUHN Ui PEeIIEHHUs PAa3IUYHBIX 331a4 U3 MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 peaabHOI
MPAKTHKH.
Ypasnenus u nepagencmea
PemaTs nnHeliHble, KBaJipaTHbIE YPAaBHEHNUS U pallMOHAIbHbIE YPAaBHEHUS, CBOAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMH.
[lepexoautb OT croBecHOW (GOPMYNHMPOBKH 3a1aud K €€ anreOpanveckoil MOJenu ¢ MOMOIIBI0 COCTABJICHUS YpaBHEHHS WU
CUCTEMBI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y MOJTYUYEHHBIN PE3yJIbTaT.
[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JUUISl CPAaBHEHHUS], OLICHKH; PEIIATh JIMHEWHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHON U UX
CHCTEMBI; 1aBaTh IrpaMueCcKyr0 MIUIIOCTPALIMI0 MHOKECTBA PEIIEHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

@ynxyuu [loHrMaTh W UCIIONB30BaTh (DYHKIIMOHAIBHBIE MOHITUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHHS); OTNPEACIATh 3HAUCHUE

GYHKIIUH 0 3HAYSHHUIO apryMEHTA; OINpeIeNsTh CBoMcTBa (DyHKIUU 10 e€ rpaduKy.
CtpouTh rpaduKy S1eMeHTapHBX GyHKImi Buaay = k/X,y — =xX2,y=x3,y =X, y =|x|; onmucsIBaTh CBOICTBA UNCITOBON (yHKIMM
1o e€ rpauKy

IIpeaMeTHbBIE pe3yJbTAaThl OCBOCHHUSI Y4eOHOI0 npeaMera (Kypca) «Aaredpa» 9 kiace

Ha3Banue pazaena

Y4eHHK (BbINYCKHHUK) HAYYHUTCH

Yucaan
BBLIYMCJICHUSA

CpaBHUBaTh U YIIOPSAI0YMBATH PALlMOHAJIBHBIE U HPPALIMOHAIILHBIE YHCIIA.

BrimonusaTe apupmeTyeckue 1eicTBUs ¢ pallMOHATbHBIMU YUCIIAMH, COYETast YCTHBIE U MUCbMEHHbIE TPUEMBI, BBITTOJIHAThH
BBIYHMCIICHNS C UPPAMOHAIIBHBIMH YUCIIAMHU.

HaxonuTth 3Ha4eHUS CTENICHEN C LEJIBIMU [TOKA3aTEIIAMU U KOPHEW; BBIUUCIIATE 3HAYECHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyIJIITh JE€HCTBUTENBHBIE YUCIIA, BBIMOIHITH PUKUIKY Pe3yIbTaTa BEIUNCICHHUH, OLIEHKY YMCIOBBIX BhIPAXKEHUH.




YpaBHeHus u
HEPaBEHCTBA

PemaTth nuHeliHbIE U KBapaTHbIE YPABHEHUSI, yPAaBHEHNUS, CBOSAIIUECS K HUM, IPOCTEHIINE JPOOHO-pallMOHAIbHBIE YPABHEHHUS.
Pemats cucTteMbl IBYX JTMHEHHBIX YPAaBHEHUH C IBYMsI [ICPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO ypaBHEHUE
HE SIBJIAECTCSI INHEWHBIM.

Pemrate TeKCTOBBIE 331a4M aIredpanuecKuM CrocoOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHUS HIIM CUCTEMBI JIByX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

[TpoBOUTH MpOCTEMHIINE NCCIIEAOBAHUS YPAaBHEHUM U CHCTEM YPaBHEHUIl, B TOM YHCIIE C IPUMEHEHUEM IpauuecKux
npecTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypPaBHEHUE WIHM CUCTEMa YPAaBHEHUM peIlIeHus, €ClIU UMEET, TO CKOJIBbKO, U Tp.).

Pemiate uHelHbIe HEPaBEHCTBA, KBapaTHbIE HEPABEHCTBA; N300paXKaTh PELICHHE HEPAaBEHCTB HA YMCIOBOU MPSMOI,
3alMUCBIBaTh PEIICHNE C TOMOIIBIO CUMBOJIOB.

Pemiate cucTeMbl JINHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOIIUE KBAIPATHOE HEPABEHCTBO; N300paXKaTh peLICHUE
CUCTEMBI HEPABEHCTB Ha YHMCIIOBOM IPSIMOM, 3aIIUCHIBATh PEIICHHE C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpAaBEHCTBA MPU PELLICHUU PA3JIMYHBIX 3a4a4.

DOYyHKIUH

Pacno3naBaTe GyHKIMHM H3yYEHHBIX BUIOB. [I0Ka3pIBaTh CXEMATHUECKU PACIIONOKEHUE Ha KOOPIMHATHON TIIOCKOCTH TPaQUKOB
dymkimii Buma: y = kx, y =kx + b, y = k/x, y =ax2 + bx + ¢, y = x 3, y = VX, Y = [x| B 3aBHCHMOCTH OT 3HaYeHHiT KO>)DUIHEHTOB;
OTHCHIBATh CBOMCTBA ()yHKIIHA.

Crpouts 1 H300pakaTh CXeMaTUIECKU TpadUKU KBaIPATHUHBIX (YHKIUI, OMUCHIBATH CBOMCTBA KBAAPATUIHBIX (DYHKIIUN IO UX
rpadukam.

Pacrnio3HaBaTh KBaipaTHYHyI0 (QYHKIHIO 10 (hopMyJie, MPUBOAUTH PUMEPHI KBAIPATUIHBIX ()YHKIUN U3 pealbHOM KHU3HH,
(GuU3uKH, TEOMETPUH.

Apudpmernueckas
U reoMeTpuuecKas
nporpeccum

Pacnio3naBate apupmMeTHIECKyI0 U T€OMETPUIECKYIO IPOTPECCUH TPH Pa3HBIX CIIOCO0axX 3aaHMs.

BBINOTHATE BRIYUCIIEHUS C UCTIOIB30BaHUEM (POpMYIT N-TO YiieHa apu(PMETUIECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI
MEPBBIX N YJICHOB.

I/I306pa)KaTL YJIICHBI ITOCJICAOBATCIIBHOCTH TOUYKAMM Ha KOOpHHHaTHOI;'I IIJIOCKOCTH.

Pemate 3a1aun, cBA3aHHBIE C YUCIOBBIMHU MOCJIEI0BATEILHOCTSMHU, B TOM YHCJIE 33/1a4d U3 PEabHOM KU3HU (C UCTIOJIB30BaHUEM
KaJIbKYJISITOPA, HUGPOBBIX TEXHOJIOTHI).




IlpeaMeTHBIE pe3y/ibTaThl OCBOCHHUS YUeOHOTr0 npeamera (kypca) «Il'eomerpusp 7 kiaace

Ha3zBanue pasaena

Y4eHHK (BbINNYCKHHUK) HAYYHUTCS

IIpocreitmmue
reoMeTpu4yecKue
¢uryps1 u ux
CBOIICTBA.
HUzmepenue
reoMeTpHYecKHuX
BEJMYMH.
TpeyrojibHuKn
IMapanieabHbie
npsiMbie,

CyMMa YIJIOB Tpeyr
OJIbHUKA
OKpy:KHOCTH U
Kpyr.
I'eomeTpuuyeckue
NOCTPOCHUA

Pacrnio3HaBaTh M3yueHHbIE T€OMETPUUYECKUE (UTYpBI, ONPEAEIATh UX B3aUMHOE PacIONIOKEHHE, U300pakaTh reOMETpHUUECKUe
(UryphbI; BBIOIHATH YEPTEXKH M0 YCIOBUIO 337au. MI3MepsATh TUHEHHBIE U YTJI0BbIe BEIMYUHBI. Pemare 3a1auu Ha BEIYUCICHHE
JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEajbHON JKU3HU, Pa3MEPOB NPUPOAHBIX OOBEKTOB.
PaznuuaTh pazMepbl 3THX 0OBEKTOB 110 MOPSIKY BEITUUNHBIL.

CTpouTh 4epTeKU K FEOMETPUUECKHUM 3a/iadaMm.

ITonp30BaThes MpU3HAKaAMK PABEHCTBA TPEYIOJIbHUKOB, UCIOIb30BATh IPU3HAKU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB
IIPU PELLIECHUH 3a/1a4.

[IpoBOANTB TOTUYECKUE PACCYKICHUS C UCIIOJIBb30BAHUEM IT'€OMETPUYECKUX TEOPEM.

ITonb30BaTbCs IPU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUaHbI, IPOBEIEHHON K THIIOTEHY3€E
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUN T€OMETPUYECKUX 3a/1ay.

OmnpenensaTe NapaieIbHOCTh MPSIMBIX C MMOMOIIBIO YTJIOB, KOTOpbIEe 00pa3yeT ¢ HUMHU cekymias. Onpenenars napauieIbHOCTh
IIPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUEK OJHOM MPSAMOH 10 TOYEK APYTOU MPSIMOM.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

IIpoBOIUTH BBIUUCIEHHS U HAXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHUs YIJIOB B T€OMETPUUYECKHUX 3a/1a4ax C UCHOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, 0Opa30oBaHHBIX IPU MEPECEUEHUH JABYX HapauIeIbHBIX
IpsIMBIX CeKyllel. PemaTe npakTuyecKue 3aa4n Ha HaX0KIEHUE YIJIOB.

Bnagers noHsATHEM F€OMETPUUECKOr0 MECTa TOYEK. YMETh ONPENeNsITh OUCCEKTPUCY yIJla U CEPEIMHHBIN MEePIEeHANKYISAp K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

@OopMyIMpPOBATH ONPEAEICHUS OKPYKHOCTH U KpyTa, XOpAbl U JUaMeTpa OKPYKHOCTH, MOJIb30BAaThCS UX CBOMCTBAMH. Y METh
IIPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3aad.

Bnagers noHsTHEM ONKMCAaHHOM OKOJIO TPEYrOJIbHHKA OKPY’KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbest (hakTamMu o TOM,
YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MIEpeCceKatoTcs B OAHOM TOUKE, U O TOM, YTO CE€PEJUHHBIE MEPIEHANKYIISIPbI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHON TOUKE.

Bragers noHATHEM KacaTENbHOM K OKPY)KHOCTH, IOJIB30BATHCSI TEOPEMOM O MEPIEHIUKYISIPHOCTH KacaTENIbHOM M paguyca,
IIPOBEAEHHOTO K TOUKE KACaHUs.

ITosp30BaThCs MPOCTENIIMMUA FEOMETPUUECKUMH HEPABEHCTBAMM, TIOHUMATh UX NMPAKTUYECKUI CMBICII.

[IpoBOUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U IUHEHKH.

IIpeaMeTHBIE pe3y/JbTaThl 0OCBOCHUS YUeOHOro npeamera (kypcea) «I'eomerpus» 8 kiaace

Ha3zBanue pasagena

YdeHHuK (BbINYCKHHUK) HAYYUTCS

YeThIpéxyroabHUKH
Teopema Dajieca u
TeopeMa o
MPONOPUHOHAIBLHBIX
0oTpe3Kax, MmoJ00HbIe
TPeyroJibHUKH
ILiomans.

IPacrio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, ITOJIb30BAThCA UX CBOMCTBAMM IPH PELUICHUU T'€OMETPUUYECKUX
Bazad.

Bitaners noHsTHEM CpelHEN JUHUU TPEYTOJIbHUKA M TPANlCUH, IPUMEHATh UX CBOMCTBA IPHU PELICHUH I'€OMETPUYECKUX 3a1ad.
[Tonp3oBatbes Teopemoit daseca Uit pelieHUs MPaKTUYECKUX 3a1ay.

[MpumensTs npy Ha3BaHue pa3jelia 3HaKH 1MO00US TPEYTOIHLHUKOB B PEIICHUN TEOMETPHUYESCKHIX 3a1a4.




Haxoxnenue
Iomaaei
TPeyroJibHUKOB U
MHOIOYT0JIbHBIX
¢uryp.

Inomaau noxo6HbBIX
¢uryp

Teopema [Iudaropa u
Hayaja
TPUTOHOMETPHH
YT1JIbI B OKPYKHOCTH.
Buucannbie u
ONMUCAHHbIE
YeThIpexXyrojJbHUKH.
KacarenbHble K
okpyxHoctu. Kacanue
OKPY’KHOCTH

[Tose3oBathest Teopemoit [Tudaropa st pemeHuss FTeOMETPHUSCKUX U MPAKTHYECKUX 3aa4. CTPOUTh MATEMAaTUISCKYIO MOJICIh B
MPAKTUYECKHX 3a7]a4ax, CAMOCTOSATEIBHO JAeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE AJTUHBL.

Brnaners moHsATHSMHM CHHyCa, KOCMHYyCa M TaHIE€HCAa OCTPOTO yTiia MPsIMOYTOJILHOTO TpeyroibHuKa. [lomb3oBaThes 3TUMU
MOHSITUSIMH ISl PEIICHUS TPAKTUUECKUX 3a7ay.

BrraucnsaTs (pa3nuuHbIMU CTIOCO0aMM) TUIONIAAb TPEYTOIBHUKA U TUIOMIAAN MHOTOYTOJIBHBIX (PUTYp (MTOIB3YSCh, T/Ie HE0OXO0UMO,)
KabKyJISITOpOM). [IpuMEHSITh MOTy4YeHHbIE YMEHHUS B TPAKTHUECKHX 3a/auax.

Bramers MOHATHSAMU BIUCAHHOTO M LEHTPAIBHOTO YTJIa, UCTOJIB30BaTh TEOPEMBI O BIIMCAHHBIX yTJIAX, yIIax MEXIY XOopaamul
(CeKyIIUMM) U yTiie MEeXKAY KacaTelIbHON M XOPIOW MPH PEIICHUH TeOMETPUUIECKUX 3a/1a4.

Biamets moHsATHEM OMUCAHHOTO YETHIPEXYTOJIBbHUKA, IPUMEHSTH CBOMCTBA OMMCAHHOTO YETHIPEXYTOIBHUKA MPU PEIICHUH 3a7a4.
[IpuMeHATHh NOJyYeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJEIM AJiA 3aJa4 PealbHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIINE BBIUYMCICHUS C TPUMEHEHUEM TTO00MS U TPUTOHOMETPUH (TTOJIB3YSICh, TJI€ HEOOXOAMMO, KATBKYJISITOPOM).

IIpenmeTHble pe3yJibTaThl 0OCBOEHHs y4eOHOro nmpeamera (kypca) «['eomerpus» 9 kiaacc

Ha3Banue pa3aena

Y4eHHUK (BbINYCKHUK) HAYYUTCS

Tpuronomerpus.
TeopeMbl KOCHHYCOB
W CHHYCOB.

Pewmenue
TPeyroJibHUKOB.
IIpeoOpa3oBanue noa
oousi.

Merpuueckue
COOTHOLIEHNS B
OKPY’KHOCTH
BekTopsl
JexapToBbl
KOOPAUHATHI HA
IUIOCKOCTH
IIpaBujbHbIE MHOTOY
rOJIbHUKH.

JJInHA OKPYXKHOCTH U
n

JolmaabL Kpyra.
Bbruuciienue
iomaaei
JIBuaxeHUsI
TIOCKOCTH

Hcnonp30BaTh TPUTOHOMETpUYECKHE (DYHKIMM OCTPBIX YIJIOB Ui HAXOXKICHHUS PA3IMYHBIX 3JEMEHTOB MPSMOYTOJIBEHOTO
TPEYTOJbHUKA.

[Tonp30Batbes hopMyIaMu IPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM ISl HAXOKJICHHUS COOTHOIIEHUH MEX Ty
TPUTOHOMETPUYECKUMU BETHIHHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB JUISl HAaXOXJICHHUS pPA3JUYHBIX JJIEMEHTOB TPEYTOJIbHUKA («pelieHune
TPEYTOJIBHUKOBY ), TPUMEHSTH UX TPU PEIICHUU T€OMETPUIECKUX 3a1ad.

Bnaners moHsTHAMU TIpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX ¢uryp. Ilombp3oBaThcsi cBOMCTBaMHU
noA00Ms MPOU3BONIBHBIX (PUTYD, YMETh BBEIYUCIATH JUTMHBI M HAXOAUTH YTJIbI Y OA0OHBIX Guryp. [IpumensaTs cBoiicTBa momgoous
B IIPAaKTUYECKUX 3a/1a4ax. Y METh IPUBOAUTH MPUMEPHI MOTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThess TeOpeMaMu O MPOHM3BEACHUU OTPE3KOB XOpJ, O MPOM3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOI.
[Tonp30BaThCsl BEKTOPAMHU, TIOHUMATh WX TE€OMETPHUECKUI U (PU3MUYECKUI CMBICI, IPUMEHATh UX B PEHICHUU F€OMETPUICCKUX U
¢du3mueckux 3agad. [IpuMeHATH CKaIsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JUTHH H YTIIOB.

[Tonmp30BaThCs METOAOM KOOPJMHAT HA TUIOCKOCTH, MPHUMEHSTH €T0 B PEIICHUN TE€OMETPHUYECKUX U MPAKTHYECKUX 3a7ad.

Brnagets mOHATHUSME TPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JUTMHBI TYTH OKPYXXHOCTH U PaJIMaHHOW MepHhl yria,
YMETb BBIYUCIIATH IUIOMIAb KpyTa U ero yacteil. [[puMeHsTh moryueHHbIe YMEHHS B IPAKTUIECKHUX 3a/1a4ax.

Haxoaute ocu (MM LEHTPBI) CAMMETPHH (GUTYpP, IPUMEHSATH JBIKCHHS TNIOCKOCTH B IPOCTEHINMX CITydasX.

[TpuMeHATH MONTyueHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJEIH IS 337a4 pealbHOW KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIUUCICHUS C NMPHUMEHEHHEM IMOA00MS W TPUTOHOMETPHYECKUX (QYHKIHH (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).




IT

e/IMeTHbIe pe3yJbTAThl 0CBOCHHS Y4eOHOr0 npeaMeTa (Kypca) «BeposiTHOCTh M CTATHCTHKA» 7 Kiace

HasBanue paznena

Y4eHHK (BbIITYCKHUK) HAYYHUTCS

IlpeacraBijieHue JTaHHBIX
OnucarenbHasi
CTATHCTHKA
Cayuaiinas
H3MEHYHMBOCTh
Beenenue B
rpajgos
BepositHocTh M uacToOTa
CJAYYAHHOro coObITHS

TEOPHI0

Yurate uHpOpMAIUIO, MPEACTABICHHYI0 B TaOiMlax, Ha AMarpaMMax; MpEeACTaBIsATh JaHHbIE B BHUJE TaOJIHIl, CTPOUTH
JTUarpamMmbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 0 MACCUBAM 3HAYCHHIA.

OnuceiBaTh U HHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHBIE, IPE/CTaBICHHbIE B Ta0INIIaX, HAa AUarpaMmax, rpapukax.
Hcnonb30Bath Ui OMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: cpelHee apudMeTndeckoe, MeArnana, Haubobiiee 1
HauMEHbIlIee 3HaYCHUS, pa3Max.

NmeTs mpencTaBieHre o CIIy4aiHOW M3MEHYMBOCTH HA MPUMEpax [eH, PU3NISCKUX BEIUYMH, AHTPOIIOMETPUUYECKUX TAHHBIX;
UMETh MPEJCTABIEHUE O CTATUCTUYECKON YCTOMYUBOCTH

I1

CAMETHLIC PE3YJbTAThI 0OCBOCHUA yqeﬁﬂoro nmpeamMera (Kypca) «BQPOHTHOCTL H CTaTHCTHKA» 8 KJacc

Ha3Banue pa3nena

Y4eHuK (BbINYCKHUK) HAYYUTCS

OnucarejnbHas
CTATHCTHKA
PaccenBanme 1aHHBIX
MHo:xecTBa
BepositHoCTh
CJIy4aiiHOT O COOBLITUSA
BBenenue B TeopuIO
rpagos

Cayuaiinbie coObITHS

W3BnekaTh u MpeoOpa3oBbIBaTh HHPOPMAIINIO, IPECTABICHHYIO B BUJC TaOJIUI, TMarpamMmm, rpad)ukoB; NPEACTaBIISATh TaHHBIC B
BUJIE TaOJNHII, JUArpamMmm, rpaduKos.

OnwuchIBaTh JaHHBIC C TIOMOIIBIO CTATHCTUYECKUX MOKA3aTesIei: CpeHUX 3HAYCHUH U Mep pacceuBaHus (pa3Max, JUCIEPCUs U
CTaHJIapTHOE OTKJIOHEHHUE).

HaxoauTh 4aCTOTHI YMCIIOBBIX 3HAYCHHI U YACTOTHI COOBITHIA, B TOM YHUCIIE TI0 pe3yJIbTaTaM U3MEPEHUI 1 HaOJIrOICHUH.
HaxonuThs BEepOATHOCTH CIy4ailHBIX COOBITHI B OTBITAX, 3HAs BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp30Bathk rpaguueckue MOJIEIH: JEPEBO CIIy4aifHOTO IKCIIEPUMEHTA, TUarpaMMbl Dijepa, YicIoBas mpsMasi.

OmnepupoBaTh MOHITUSIMHU: MHOXECTBO, TIOJIMHOKECTBO; BBITIOIHSThH OTIEpaIlMK HaJ MHOKECTBAMH: 00bEIMHEHUE, TIEPECCUCHNUE;
MEPEYHCIIATh HJIEMEHTH MHOKECTB; IIPUMEHSATH CBOWCTBA MHOKECTB.

Hcnonp3oBathk rpadguueckoe NpeCcTaBICHUE MHOXKECTB M CBS3CH MEXTy HUMH JJIsI OTIMCAHMS TIPOIIECCOB H SBJICHUM, B TOM
qHcyIe IPH PELICHUH 3a7a4 U3 IPYTHX YUeOHBIX IPEIMETOB H KYPCOB

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHUS YUeOHOI0 npeaMera (Kypca) «BepossTHOCTh M CTATHCTHKA»9 Ki1ace

Ha3Banue pa3nena Y4eHuK (BbINYCKHUK) HAYYUTCS
Dj1eMeHThI N3Bnekath u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, PECTABICHHYIO B Pa3JIMUYHBIX HCTOYHUKAX B BHJIC TAOJIUII, AHArpaMM, TpaduKoB;
KOMOMHATOPHKH pEACTaBIIATh JaHHBIC B BUAE Ta0JIHNII, JuarpaMmm, rpa(bHKOB.
I'eomerpuyeckas Pemiate 3amaun opraHu30BaHHBIM ITEPEOOPOM BapUAHTOB, a TAKKE C UCTIOIB30BAaHMEM KOMOMHATOPHBIX MPABHII U METO/IOB.
BepOTHOCTL  MCNBITANMS | p10116,1530BaTh ONMCATENbHbIC XAaPAKTEPUCTUKU U MACCHBOB YHCIOBBIX NAHHBIX, B TOM UHMCIE CPSIHHE 3HAYCHHS M MEpHI
BepnyJuin CayuaiiHas pacCemBaHUs.
BeJINYHUHA

HaxoauTp 4acTOTHI 3HAYE€HUI U 4aCTOTHI COOBITHUS, B TOM YHCJIE MOJIb3YSCh pe3yIbTaTaMu MPOBEAEHHBIX U3MEPEHUH U
HaOJIIOJEHUIA.

HaXOI[I/ITB BepOHTHOCTI/I cnyqaﬁHHx COGLITI/Iﬁ B I/IBYHCHHI:IX OIIbITaX, B TOM 4YHCJIC B OIbITaX C paBHOBO?)MO)KHBIMI/I
3JICMEHTAPHBIMHU COOBITHSAMH, B CEPUSX MCIBITAHHUIA JIO IEPBOTO yCIIeXa, B CEPUAX HCIBITAHHA BepHyIIIH.

HMeTts npeacraBieHue O CIIy4aiiHOW BEJIMYMHE U O PACIPEACIICHUH BEPOSTHOCTEN.




Nmetp mpepcTaBieHne 0 3aKOHE OONBIINX YHCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy49aifHOW M3MEHYMBOCTU U O POIH
3aKOHa OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE




Coaep:xanue yueOHOro npeaMera (Kypca) MaTeMaTuKa
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Ha3zBanmue pasaena

Coaepxxanue pasgesa

HarypaabHble yucia
U HYJIb

HarypansHoe uncino. Psag HatypanbHbix uncen. Yucno 0. M3o0pakeHue HaTypalbHBIX 4YMCEI TOYKAMH Ha KOOPIUHATHOM
(uucnoBoit) npsimoil. Ilo3unmonHas cucrema cuucieHusa. Pumckas Hymepanus Kak NpUMEp HEMO3ULHUOHHONW CHUCTEMbI
curcnenus. Jlecarnunas cuctema cuuciaeHus. CpaBHEHUE HATypaJIbHBIX UMCEJN, CPABHEHUE HATYPAJIbHBIX YUCEN C HYJEM.
CrnocoObl cpaBHeHus. OkpyrieHHe HaTypajibHbIX yncelsl. Cllo)KeHHEe HaTypalbHBIX YHCEN; CBOMCTBO HYJISI MPU CIOKEHUH.
Brruntanue kak eicTBUE, 00OpaTHOE CIOKEHHIO.

YMHOKEHHE HaTypajbHBIX 4YMCEJ; CBOWCTBA HYyJS M €IUHUIBI IpU yMHOXKEHHH. JlenmeHue kak jeiicTBue, oOpaTHOE
YMHOKECHHUIO. KommioneHTs! JICUCTBU, CBA3b MEXIY HUMH. IIposepka pe3yibTara
apudmernueckoro nedctBus. I[lepemecTurenbHOE M cOYeTaTENbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M yMHOXECHHS,
pacripe/leIuTeNIbHOE CBOMCTBO (3aKOH) yMHOXeHUs. Mcnonb3oBanue OykB A 0003HaYCHHUS HEU3BECTHOI'O KOMIIOHEHTA U
3alMcu CBOWCTB apu(pMETHUEeCKHX NeHCTBUIl. JleauTenu W KpaTHbIE 4HUCIa, pa3joKeHHe Ha MHouTenu. [Ipocteie u
coctaBHble uncina. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM. CTENEHb ¢ HATypaJbHBbIM I10KA3aTEJIEM.
3anuch ymciia B BUAE CyMMBI pa3psiIHbIX CIaraeMbiXx.

YuciioBoe BbIpakeHHE. BpluncieHne 3Ha4€HUN YUCIIOBBIX BBIPAKEHUN; ITOPSIOK BBIIIOIHEHUS ACHCTBUN.

Hcnonp30BaHue Mpy BBIUUCICHUSX MEPEMECTUTENIHOTO M COUETAaTEeIbHOTO CBOWCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS,
pacIpenesIuTEeIbHOIO CBOMCTBA YMHOKCHMUS.

Apoon

[IpencraBienune o apobu Kak crocoOe 3amucu yacTu BeduduHbl. OObIKHOBEHHbIE poOu. IIpaBuibHBIE M HEMpaBUIbHbIE
npo6u. CMerianHast 1po0b; NpeACTaBICHNE CMEIIaHHOM ApOoOH B BUJIE HETIPABUIBLHON JpoOU U BbIJICIIEHHUE 1IeNI0N YacTH Yrcia
U3 HenpaBUIbHOU Apodu. M3o0pakeHue npobeit ToukaMu Ha 4ucioBoil npsimoil. OcHOBHOE cBOMCTBO Apodu. CokpaleHue
npooeit. IlpuBenenue apodu k HoBoMy 3HameHatento. CpaBHeHHe apobeit. CioxkeHne U BblYuTaHue Jpoleit. YMHOXEHUE U
neneHue apooeit; B3auMHO-00paTHbIe Apoou. HaxokieHne 9acTu 1es1oro 1 1eJIoro Mo ero 4acTu. Jlecaruunas 3amuch Apooeii.
[IpencraBnenue necITHYHON ApoOM B BUAE OOBIKHOBEHHOW. M300paskeHHe NECATHYHBIX ApoOei TOUYKaMH Ha YHMCIOBOM
npsimoii. CpaBHEHHE IECATUYHBIX JIpoOeil. ApudmMerndyeckue NeUCTBUS € JECITUUHBIMU Ipo0siMu. OKpyriieHHe AeCITUYHBIX
Ipobeii.

Penrenne TeKCTOBBIX
3agay

Pemenne TekCTOBBIX 3a7a4 apudMeTHdeckuM crocoOom. Pemienue nmormueckux 3amad. Pemenue 3amay mepebopoM Bcex
BO3MOXKHBIX BapHaHTOB. Vcronb30BaHKe MPU PEIICHUH 3a/1a4 TaOnuil u cxeM. PeleHue 3amad, coaepKamx 3aBUCUMOCTH,
CBSI3BIBAIOIINE BEIMYMUHBI: CKOPOCTh, BPEMs, PACCTOSHUE; II€HA, KOJMYECTBO, CTOMMOCTh. ENMHUIIBI M3MEpEeHUs: MacChl,
00BEMa, IIeHBI; PACCTOSIHUS, BPEMEHH, CKOPOCTH.

CBs13b MEX/Iy €IMHUIIAMH W3MEPEHUS KaXJI0W BETUYMHBI. PelieHne oCHOBHBIX 3aaa4d Ha apoowu. [IpeacraBneHune qaHHBIX B
BUJIE TaOJIHII, CTOTOYATHIX TUATPAMM.




Harassanas
reoMeTpus

Harnsanaeie mpeacraBieHus o ¢urypax Ha IDIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, yrojl, JIOMaHas, MHOTOYTOJIbHUK,
OKPY’KHOCTb, Kpyr. YToi. [IpsAMOi, oCTphIi, Tynoi U pa3BEPHYTHIN yIUIbl. J[JIMHA OTpe3Ka, METPUUECKUE CAUHUIIBI JUIMHBI.
JnuHa joMaHOM, IepUMETp MHOTOYroJIbHMKA. M3MepeHne m mocTpoeHue yrioB ¢ MOMOIIBK TpaHcnoptupa. Harmsaasre
HpeCTaBiIeHNs 0 (pUrypax Ha IUIOCKOCTH: MHOTOYT'OJBHMK; NMPSMOYTOJIBHUK, KBAJpaT; TPEYTOJIbHUK, O PAaBEHCTBE (QUTYP.
N3o6paxenue ¢puryp, B TOM yucie Ha kiaetyaToi Oymare. [loctpoenue koHurypamuii u3 yacteil mpsiMoid, OKpYy>KHOCTH Ha
HEJIMHOBAHHOW M Kier4yaroil Oymare. lMcmonb3oBaHue CBOWCTB CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBajapara. Ilnomansb
IPSIMOYTOJIbBHUKA M MHOTOYTOJIbBHUKOB, COCTaBJIEHHBIX W3 NPSAMOYTOJIbHUKOB, B TOM 4Hclie (Uryp, U300pakEHHBIX Ha
kjaeryatoll Oymare. EnuHuMIBl u3MepeHus Mmiomiaau. HarnsaHele nOpeAcTaBiIeHUs O MPOCTPAHCTBEHHBIX (Urypax:
IPSIMOYTOJIBHBIN Mapaiienenumnes], Kyo, MHororpaHHuku. M300paxeHune mpocTelmux MHOIOIrpaHHUKOB. Pa3BépTku Kyba u
napamenenunena. Co3ganue Mojeneld MHOTOTPaHHUKOB (M3 OyMaru, MPOBOJIOKH, IUlacTHiIMHA U Ap.). OO0bEM
IPsIMOYTOJIBHOTO Napajuienenunena, Kyoa. Enununel usmepenus o0bEma.

Conep:xanue y4eOHOro npeamera (Kypca) MaTeMaTHKa
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Ha3Banue pa3aena

Coaepsxanue pasgea

HarypaJjabHble ynucia

Apudmerndecknue IeMCTBUS ¢ MHOTO3HAYHBIMH HATypaJIbHBIMH 4YWCIaMHU. UHMCIOBBIC BBIPKEHUS, MOPSIOK JCHUCTBU,

UCIIOJIb30BaHUE CKOOOK. Hcnons3oBanue npu BBIYHCIICHUSX MEPEMECTUTEIHHOTO u
COYETATENBHOTO CBOIICTB CIIOKEHUS U YMHOXCEHMS, pacnpeneuTenbHOro CBOMCTBA  YMHOXKEHUS.
OxkpyrieHue HaTypajJbHBIX  4YHCEI. Jlenutenun u  KpaTHble uwWcia; HauOombui oOUIMI  JenuTens U

HauMeHblIee obuee KpatHoe. JleTMMOoCcTh CyMMBI U IPOU3BeieHHs. JlelleHne ¢ 0CTaTKOM.

Apoon

OObIKHOBEHHAas1 1poOb, OCHOBHOE CBOMCTBO ApoOU, cokpartieHue qpoodeit. CpaBHeHHUE U yopsiiounBaHue qpooeii. Pemenue
3a/1a4 Ha HaXO0XJEHHME YacTU OT LEJIOT0 U LIeJIOro Mo ero yactu. JpobGHoe uncio kak pesynbrar aeienus. llpencrasnenue
NECATUYHOM NpoOM B BHUAE OOBIKHOBEHHOW IpOOM M BO3MOXHOCTH MPEJICTaBICHUS OOBIKHOBEHHOW IpoOW B BHIE
necaTUaHOM. JlecaTnyHbie TpoOU W MeTpudeckas cuctema mep. Apudmerndeckue NEHCTBUS U YMCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMHU.

Otnomenue. Jlenenne B JaHHOM OTHOuIeHWH. Macimtad, nponopius. [IpumeHeHne nponopuuid mpu pelieHuH 3ajad.
[lonsiTue mpoueHTa. BpluucieHwe NponeHTa OT BEJIWYUHBI U BEJIWYUHBI MO €€ MPOLEHTY. BripakeHue mnpoLEeHTOB
JECATUYHBIMH JIpo0siMu. Perienue 3a1a4 Ha MPOICHTHI. BrIpaskeHrne OTHONICHUS BEJTMYHH B IPOIEHTAX.

IHonoxurenbHbIE U ITonoxurensHbIC u OTPULIATEIILHBIE 4yuca. Hemnsie qucna. Monyinb 4HcIa, reoMeTpuuecKast
oTpHIaTeIbHbIC MHTEpIIpeTanus Moayis unucia. M3obpaxeHue ynces Ha KOOPAUHATHON MpsiMON. YHCIIOBbIE TPOMEKYTKH.
yucaa CpaBHeHue YHCEIl. Apudmernueckue JEUCTBHUS c MOJIOKUTEIbHBIMU U OTpULIATEIbHBIMU
yuciamu. [IpsMoyronpHas cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha IUIOCKOCTH, abcuucca U opJuHaTa.
ITocTpoeHue To4ek U GUryp Ha KOOPJUHATHON IJIOCKOCTH.
bykBeHHbIe [Ipumenenne OyKB [UIS 3allMCH MAaTEMAaTHYECKMX BBIPAKEHUH M TpeiokeHuil. CBOHCTBA apupMETHYECKUX JCHCTBHIMA.
BbIPAKEHUSA byKBEHHBIC BBIPOKEHHUsS W YHCIOBBIE IOJICTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHCHTA.

Dopmybl; GopMyITbl IEpUMETPa ¥ TUTOIIAIH MPSIMOYTOJIBHIKA, KBapaTa, 00bEMa mapaiesenumnena u Kyoa.




Penrenne TeKCTOBBIX
3aaa4d

Pemenune TekcToBBIX 3adau apupMeTHUECKUM criocoOoM. Pemienue jormueckux 3ajnad. Pemienue 3agau mepeGopoM Bcex
BO3MOXHBIX BapHaHTOB. PeleHue 3agau, copepkalMX 3aBUCHUMOCTH, CBS3bIBAIOIIMX BEJIUYMHBL: CKOPOCTb, BpeM,
paccTosiHue; 1eHa, KOJTUYECTBO, CTOMMOCTD; MPOU3BOIUTEIHLHOCTD, BpeMsl, 00bEM paboThl. EquHUIIEI H3MepeHus: MaccChl,
CTOMMOCTH; PacCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXy €IUHHUIIAMH U3MEPEHUs KaXI0Hi BeJMYUHbI. Pemienue 3anad,
CBA3aHHBIX C OTHOIICHHEM,
IPONOPLHUOHATIBHOCTHIO BEJIMUMH, MPOLIEHTAMHU; PELICHHE OCHOBHBIX 3ajlad Ha JpoOu U mpoueHTsl. OLeHKa U MPUKUIKA,
OKpyTJIEeHUE pe3yJibTara. CocraBieHue OYKBEHHBIX BBIpAYKEHU N o YCIIOBUIO
3agaun. [IpencraBnenue NaHHBIX ¢ TOMOLIbIO Tabaui ¥ Auarpamm. CTon04aTelie 1uarpaMMbl: YTeHUE U IOCTpoeHue. YteHue
KPYTOBBIX JHarpaMm.

Harasianas
reoMeTpus

HaFHSII[HI)IC MNpEaACTaBJICHUA O (bHpraX Ha IINIOCKOCTH: TOYKa, IIpsAMas, OTPE30K, Jy4, yroj, JToMaHasd, MHOTOYTOJIbHUK,
‘leTBIpéXYFOJ]LHPIK, TPCYTOJIbHUK, OKpPYKHOCTb, KpPYT. BzaumHoe pacioJIoKEHUE [ABYX IIPAMbIX Ha IIJIOCKOCTH,
napajijiCJIbHbBIC MPAMBIC, TCPIICHAUKYJIIAPHBIC IPAMBIC. I/I3Mep€HI/I€ paCCTOHHHﬁI MCXKIY ABYMs TOYKaMH, OT TOYKH IO0
prlMOfI; IJIMHa MapuipyTa Ha KBaHpaTHOﬁ CCTKC. I/I3MepeHI/IC U MOCTPOCHUC YITIOB C MOMOIIBKO TPAaHCIIOpTHUPA. BI/I,[[BI

TPEyrOJIbHUKOB: OCTPOYTOJIbHBIH,  NPSAMOYIOJbHBIM,  TYHNOYIOJbHBIH;  paBHOOEIPEHHBIH,  PaBHOCTOPOHHUI.
YeTsIpEXYroJIbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB.
[IpssMOYyTONBHUK, KBaJpar: HCITOJIb30BaHUE CBOMCTB CTOPOH, YTIIOB, JaroHaJen. N300paxeHue

reoMeTpHuecKux (UTyp Ha HEIMHOBAHHOW Oymare ¢ HCIOJB30BaHUWEM LUPKYIs, JHHEWKH, YTOJbHUKA, TPAHCIOPTUPA.
[Toctpoenus Ha wierdatoir Oymare. Ilepumerp mHoroyrompHuKa. [loHaTHE TUIOMaAM (GUTYpHI; €AUHUIBI U3MEPEHUS
wiomanu. [Tpubmmkénnoe u3mMepeHue miomanu Guryp, B TOM 4ucie Ha KBaapaTHOU ceTke. [IpubnmkéHHoe m3MepeHue
JUTMHBI OKPYXKHOCTH, Tutomaau kpyra. CHUMMeTpus: IEHTpaibHas, OoceBas M 3epKaibHas cuMmmerpuu. [loctpoeHume
CUMMETPUYHBIX dburyp. Harnsgnsie
MIPEICTABJICHUS O MPOCTPAHCTBEHHBIX (DUTYypax: mapajjieenurnea, Ky0, mpu3mMa, mupamMuaa, KOHyc, IWIHH/P, Iap u cdepa.
N300paxeHue mpocTpaHCTBeHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHHUKOB, IWIIMHPA U KoHyca. Co3/1aHue Mojennen
MPOCTPAHCTBEHHBIX ¢buryp (u3 Oymaru, MPOBOJIOKH, MJIACTUIIMHA u
np.). [lousitue 00bp€Ma; equHUIBI u3MepeHus 00béMa. OOBEM MPSIMOYTONBHOTO NapajuieNenunena, Kyoa.




Coaep:xanue yueOHOro npeamera (Kypca) Auaredpa
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HazBanue pasaena

Copepxxanue pasgena

Yucna u
8bIYUC/ICHUA
PanuoHanbHbIe YHciIa

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIepexol OT OAHOM (opMel 3amucu apodelt k apyroil. IloHsTHe palnmoHanbHOTO YHCHa,
3aIuChb, CPABHCHHUE, YIIOPAAOYNMBAHNEC pallMOHAJIBHBIX YU CCII. ApI/I(bMCTI/ILIeCKI/Ie I[eI\/'ICTBI/Ifl C pallMOHAJIbHBIMHA YHCJIaMU. Pemenne
3aJ]a4 U3 peaJbHOM MIPAKTUKK Ha YacTH, Ha JpoOu.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeIEM: ONPE/IEICHUE, IPE0OPa30BAHNE BbIPAKEHUI HA OCHOBE OIPEIEIICHUS.

IIporeHTsl, 3aMMUCch MPOLIEHTOB B BUJE ApoOH U ApoOu B BUAE MPOLEHTOB. Tpy OCHOBHBIE 33aJjaud Ha MPOLIEHTHI, peIlIeHUe 3a/1a4
W3 peajJbHOMN IPAKTUKH.

IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3I0KEHUE HA MHOXKUTEIH HATYPAJIbHBIX YHUCEIL

PeanbpHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHasi NPONOPIIMOHATIBHOCTH.

Anzebpauueckue [lepeMeHHbIE, YNMCIOBOE 3HAUYECHHE BbIpAXXEHHUS C MepeMeHHOW. lIpencraBiieHHe 3aBUCMMOCTH MEX]y BEIMYMHAMHU B BHJE
evlpasricenu dhopmynel. Beraucienus mo ¢gopmynam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUN, TOXKJAECTBEHHO paBHbIC BBIPAKEHHUS, NpaBWia NpeoOpa3oBaHUS CYMM U
MIPOM3BEICHUH, PaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS OIOOHBIX CIaraeMblX.
CBoiicTBa CTENEHU C HATYpaJIbHBIM OKa3aTEJIEM.
O)IHOLIJ'IeHBI n MHorouwigeHbl. CTeleHhr MHOTOYJIeHA. C.]'IO)KCHI/Ie, BBIYUTAHUC, YMHOXCHHEC MHOTOYJICHOB. CDOpMy.]'II)I
COKpaIIEHHOTO0 YMHOXKEHHMSI: KBaJpaT CyMMBI U KBajipaT pasHocTU. DopMyiia pa3HOCTH KBaapaToB. Pa3ioxkeHne MHOTOUJIEHOB Ha
MHOXUTCIIN.
Ypaenenusn VYpaBHeHUe, KOpEHb YpaBHEHUS, IPAaBIIIA MPE0Opa30BaHUs YPABHEHUS, PABHOCUIILHOCTh YpPaBHEHUH.

JluneitHOe ypaBHEHUE C OJIHOM TEPEMEHHOM, YHCIO0 KOPHEH JIMHEHHOrO ypaBHEHMS, PEIICHUE JIMHEHHBIX YpaBHEHUH.
CocraBiieHne ypaBHEHUH 10 YCIOBUIO 3a7aui. Perienne TeKCTOBBIX 3aa4 C IOMOILBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema JIBYyX JIMHEWHBIX YPaBHEHHH C JABYMS MEPEMEHHBIMHU.
Pemenue cucreM ypaBHEeHHH cr1ocoOOM noAcTaHOBKU. [IpuMepsl pemieHns: TEKCTOBBIX 334a4 C IOMOILBIO CUCTEM YPaBHEHUH.

Koopounamot u
epaguxu. Oynxyuu

Koopannata Touku Ha npsMoil. YnucioBsle TpoMexyTKU. PaccTosiHue MexXay IByMsl TOUKaMU KOOPIUHATHOM MPSMOIi.
[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcumcca U OpIuHAaTa TOYKM Ha KOOPIMHATHOM TUTOCKOCTH. lIpumepsr
rpaduKoB, 3aJaHHbIX popMyiaaMu. YTeHne rpadukoB peanbHbIX 3aBUCUMOCTEH.

[Tonsarue pynkun. ['padux Gynkuun. CoiictBa pyHkumii. JInneitnas ¢pynkuus, e€ rpapuk. I'padudeckoe pemenne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHWHBIX YPABHEHHUI

Conep:xanue y4eOHOro npeamera (Kypca) AJureopa
KJ1acc — 8 ypoBeHb — 0a3086blil

Ha3Banue pa3nena

Conep:xaHue pa3neja

Yucna u

KBanpatnslit kopenb u3 uucia. [lonstue o0 upparnuoHaibHOM uucie. JlecsTuuHble TPUOIMKEHNS UpPPAlMOHAIbHBIX YHUCEIL.

8bIYUCTICHUA CBoiicTBa apupMeTHYECKIX KBAAPATHBIX KOPHEH M X MPUMEHEHHE K MPE0OPa30BaHUIO YHCIOBBIX BHIPAKCHUN M BEIYUCIICHUSIM.
JleicTBUTEIbHBIC YUCTIA.
CreneHb ¢ 1esbIM MokasareseM 1 e€ cBoiicTBa. CTaHaapTHas 3aIUCh YHCTIA.

Anzebpauueckue KBagpaTHblil TpEXUieH; pa3iokKeHne KBaApaTHOIO TPEXUIEHa HA MHOXKUTEIIH.

8bIPAICEHUA Anrebpanueckass ApoOb. OcCHOBHOE CBOWCTBO anreOpandeckoit apobu. CiokeHue, BBHIYWTAHHE, YMHOXXEHHUE, JICJICHUE

anrebpandeckux qpobeil. ParmonanpHble BRIpayKEHUS M UX peoOpa3oBaHueE.




Ypasuenus u
Hepagencmea

KBanpaTtHoe ypaBHeHue, ¢opMyiia KOPHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. PemieHune ypaBHEHHM, CBOISIIUXCS K

JMHEWHBIM U KBajpaTHbIM. [IpocTeiimue 1poOHO-paliioHaIbHbIE YpaBHEHHUS.

I'paduueckast HHTEpIIpETAUs YPABHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHHI C IByMsI IEPEMEHHBIMHU.
Penienne TeKCTOBBIX 3aa4 aNreOpanyeckiuM CrocoOoM.

UucnoBble HepaBEeHCTBA M KX CBOMCTBA. HepaBeHCTBO ¢ OJHOM nepeMeHHOW. PaBHOCWIBHOCTH HepaBEHCTB. JIMHeEWHBbIE

HEPABEHCTBA C 0JIHOM nepeMeHHOoN. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

Dyukyuu

[Tonstue pynkunu. O61acTh ONpEEICHHUSI U MHOKECTBO 3HaUeHUN QyHKIUU. CrocoObl 3a1aHusl PyHKIIMMA.

I'padux pynkimu. Yrenue cBOHCTB pyHKIMU 110 e€ rpaduky. [Ipumepsl rpadukoB GyHKLINH, OTpaXKarOIIUX peabHbIE IPOLECCHI.
@OyHKIMH, ONHUCHIBAIOLINE NPAMYIO U 00paTHYIO PONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHkuun y =k/X,y =x2,y =X
3,y =X, y=|x|;. Ipaduueckoe pelenne ypaBHEeHUi U CUCTEM YpaBHEHHIA.

Conep:xanue yueOHOro npeamera (kypca) Aaredpa
KkJjace — 9 ypoBeHb — Ha3zoeulil

HaszBanue pa3aejia

Copepxxanue pasgeia

Yucia 1 BBIYUCICHUS

PaIII/IOHaJIbHBIe quciia, MppaliuOHaJIbHBIC YUCJId, KOHCUYHBIC U OCCKOHEUHBIE JACCATHYHBIC Z[pO6I/I. MHOXeCTBO ZIGI\/JICTBI/ITCJ'IBHI)IX

JeiicTBUTE/IbHbIE quce; IeHCTBUTEIbHbIE UNCIIa KaK OECKOHEUHBIE AECATUYHbIE IpoOU. B3aMHO 0JJHO3HAYHOE COOTBETCTBHE MEXK/y MHOKECTBOM
yuciIa JEUCTBUTEIILHBIX YUCET U KOOPAUHATHOW IPSMOM.
CpaBHeHue JIeHCTBUTENBHBIX YUCEll, apu(pMEeTUYECKHE NEHCTBUS C JeMCTBUTEIbHBIMU YHUCIaMHU
H3mepenus, Pa3mepnr 00bEKTOB OKPYIKAIOIIET0 MHUPA, JUTUTEILHOCTh TIPOIIECCOB B OKPYKAIOIIEM MHUPE.
NpUOIMKEHHS, [TpubnmxEHHOE 3HaYCHNE BEIMYUHBI, TOYHOCTD MPUOIHKESHHUS.
OLICHKH Oxkpyraenue yncel. [Ipukuaka v olleHKa pe3yJIbTaTOB BHIYUCICHHIA.
YpaBHeHus U | JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUHN, CBOASAIIMXCA K JINHEWHBIM.
HEpPaBEeHCTBA KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMI, CBOIAIIMXCS K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. lIpumeps! pemeHus
YpaBHeHHsI € OJHOM | YPaBHEHUI TPEThEH U YETBEPTOM CTENIEHEN PA3I0KEHUEM HA MHOKUTEIH.
1nepeMeHHOon Pemenue npoOHO-paninoHaIBHBIX YpaBHEHHUH.

Pelienne TeKCTOBBIX 3a4a4 anre6panqec1<HM METOJOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMs NEpEeMEHHbIMM U ero rpaduk. PemieHue cucreM ABYyX JMHEHHBIX YPAaBHEHUH ¢ JBYMs NEPEMEHHBIMH.
Pemienue cucteMm AByX ypaBHEHMM, OHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpOH creneHu. I'paduueckas nHTepnpeTanus
CHUCTEMBI YPaBHEHUH C JBYMs IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33124 aJIreOpandeckKiuM CnocoOoM.

HepaBencrBa UucnoBble HEPABEHCTBA U UX CBOMCTBA.
PemreHne JMHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PelleHune cucTeM JIMHEHMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOMN.
KBagpaTtHble HepaBeHcTBa. ['paduyeckas HHTepIpeTalys HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.

DOyHKIUN KBanparuanas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tapabosna, KOOpAMHATHI BEPUIHHEI TapadoIIbl, OCh CHMMETPUH 1TapaloJIbL.
I'paduku QyHKIMIA: :y=kx,y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=\/x,y=|x|

Yucnosbie [ToHsATHE YUCITOBOH MOCIIEI0BATEIILHOCTH. 3a/laHue MTOCIIET0BATEILHOCTH PEKYPPEHTHOH GopMyInoii u popMysIoi N-To YieHa.

mocjaea0BaTCJIbHOCTH




Onpenenenune "

CIIOCOOLI 3aaHudA
YUCJIOBBIX
MoCJIe0BATEIbLHOCTEH

Apudpmernveckass u | Apudmeruueckas U reomerpuyeckas nporpeccuu. @opmMyiibl N-ro ujieHa apuPpMETHUECKON M FeOMETPUYECKON MpOrpeccHii,
reoMeTpHYecKas CYMMBI [IEPBBLIX N YWICHOB.

NMPorpeccun N300paxenune wieHOB apupMETHIECKONH 1 T€OMETPUUECKOH Mporpeccuii TOUKaMu Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHHbIN 1
9KCIOHEHIMAIBHBIA pocT. CII0KHbBIE IPOLEHTHI.




Coaep:xanue yueOHoro npeamera (kypca) I'eomerpust
KJIACC — / YPOBEHb — 0aA3060blil

Ha3zBanue pazaena

Coaepsxanue pasagea

IIpocreitmmne Hauanbaeie nonstus reomerpuu. Touka, mpsmas, OTPE3OK, JIyd. YTroid. Buasl yrioB. BepTuUKanbHblE U CMEKHBIE YIJIBL.
reoMeTpu4YecKue buccekrpuca yrna. Jlomanasi, MHOroyroiasHuK. [lapamienbHOCTs U NEPIEHIUKYIIIPHOCTD IPSIMBIX.

(urypsi u nx Cummertpuunsble ¢purypbsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUU. [IpuMepsl CUMMETpHUH B OKpY>KalOIIeM MHpeE.

CBOJiCTBA. OcHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJISL U TUHEUKH.

HU3mepenue Tpeyronsuuk. Breicota, Meaunana, OuccekTpuca, MX cBoiicTBa. PaBHOOeApeHHBII M PABHOCTOPOHHUU TPEYTOJIBHUKU.
reoMeTpHYeCKUuX HepaBeHcTBO TpeyronbHUKA.

BEJMYMH. CBoiicTBa U IpU3HAKU paBHOOEIPEHHOTO TpeyroyibHUKA. [IpH3HaKy paBeHCTBA TPEYTOJIbLHUKOB.

TpeyrojbHuKH CBoiicTBa M MPU3HAKY MapaJljIesIbHBIX IpsiMbIX. CyMMa yriioB TpeyrojbHUKA. BHENIHNE yTIiibl TpeyTrobHUKA.

IMapanieabHbie [IpssmoyromnbHblil TpeyroapHUK. CBOMCTBO MeIHMaHbl IPSMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEAEHHON K TUnoTeHy3e. [Ipu3Haku
npsimMbie, PaBEHCTBA NPSAMOYIOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTobHBIN TPEYTOJIBHUK C YIiIoM B 300,

cymMMma yriioB Tpeyros | HepaBeHCTBa B reoMeTpUU: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JJIMHE JOMAaHOM, TeopeMa 0 OOIbILIeM yriie U OoJbIleit
bHHUKA CTOpPOHE TpeyroJjibHUKa. [IepreHIuKysp 1 HaKJIOHHAS.

OxpyskHOCTb U Kpyr. | ['eomerprueckoe mecTo Touek. buccekTpuca yriia u CepeIMHHBIN EPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTa TOYEK.
I'eomerpuueckue OKpy’KHOCTh M KpYT, XOpJla U AUAMETp, UX CBOMCTBA. B3amMHOE pacmolioxkeHHne OKpY>KHOCTH W mpsmoil. KacarenpHas u
NOCTPOCHHUA ceKyIlas K OKpykHOcTH. OKpYy’KHOCTb, BIMCaHHas B yroj. BrimcanHas ¥ onyMcaHHas OKPYKHOCTHU TPEYTOJIbHUKA.

Conep:xkanue yye0Horo npeamera (kypca) I'eomerpust
KJ1acc — 8 ypoBeHb — 0a308blil

Ha3Banue pa3nena

Conep:xanue pasjaena

YeThIpéxyroabHUKH

Teopema dajieca u
TeopeMa o
NMPONOPIHOHATBHBIX
0Tpe3Kax, Mogo0HbIe
TPeyroJbHUKH

ILnomans.

Haxo:xnenue niomgajaei
TPeyroJibHUKOB U
MHOTI'OYTOJbHBIX (puryp.

II1omann mogo0HbIX
¢uryp
Teopema Ilugaropa n
HaYyaJia TPUTOHOMETPUH

Yriabl B OKpY/KHOCTH.
Bnucannbie n
ONMCAHHbIE
YeThIPeXyroJbHUKH.

Yetripéxyronpuuku. [lapannenorpamMm, ero npusHaku M cBoiicTBa. YacTHblE ciydyau HapajieslorpaMMOB (IPSAMOYIOJbHUK,
poMO, KBazpaT), UX HpU3HAKU U cBoiicTBa. Tpamerus, paBHOOOKasl Tpamenusi, €€ cBOWCTBa M Mpu3Haku. [IpsMoyronpHas
Tpaneuus.

LlenTpanbHas cUMMeETpHS.
Teopema daneca u Teopema 0 IPONOPLUUOHATIBHBIX OTpe3Kax. CpeHue JMHUYM TPEYTOJbHUKA U TPAIlCLUH.
[TomoGue TpeyroapHUKOB, K03 duureHT mogodus. [IpusHaku mogodus TpeyroinbHUKOB. [IpuMeHeHne noqo0us pu pereHnn
MIPAKTUYECKUX 3a]a4.
CaoiicTBa muiomajeit reometpudeckux Guryp. @opmysisl Juis MIOWAAN TPEYTOJIbHUKA, TapauIeIorpaMMa, poMOa 1 TpaneluH.
OTHo1eHue riomaei noJo0HsIX Guryp.
Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.
Teopema IIudaropa. Ilpumenenne reopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a4a4.
CuHyc, KOCUHYC, TAHT'€HC OCTPOI0 yria NpsMOYTrOJIbHOIO TPEyroiabHUKA. TpuroHoMerpuueckue GpyHkiuu yrios B 3007, 4500 u
60L1.
BnucanHble M LEHTpaIbHBIE YIUIBI, YIOJ MEXAY KAacaTeJIbHOM M XOPAOW. YTIIbI MEXIy XOPJaMH M CeKyIIMMHU. BrnivcanHsle n
OIMCaHHbIE YeThIPEXYTOIbHUKH. B3auMHOe pacnonoxkeHue IByx okpykHoctell. Kacanue okpyxHocteld. O01iue KacareabHble
K JIByM OKPY>KHOCTSIM.




KacarteabHbie K
okpy:xHoctu. Kacanue
OKPY’KHOCTH

Conep:xkanue yyeoHoro npeamera (kypca) I'eomerpusi
KJacc — 9 ypoBeHb — 6a3086blil

Ha3Banue pa3nena

Copep:xanue pasjaesa

Tpuronomerpus.
TeopeMbl KOCHHYCOB U
CHHYCOB.

Pemenue
TPeyroJbHUKOB.
IIpeoOpa3zoBanue moa00
usl.

Merpuueckue
COOTHOLICHHS B
OKPY’KHOCTH

BekTopsl

JlekapToBbI
KOOPAUHATHI HA
IVIOCKOCTH
IIpaBUILHBIE MHOTOYTO
JILHUKH.

JlInHA OKPYKHOCTH U 1T
JIOIIA/Ib Kpyra.
Beruuciienue miomanei
JIBH:KEHMSI TIJIOCKOCTH

Cunyc, kocunyc, Tanrerc yrioB oT 0 1o 180(]. OcCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI TPUBEICHUS.
Pemrenue TpeyronsHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pellienne npakTHYecKux 3a/1a4 ¢ UCIOJIb30BaHUEM T€OPEMBI
KOCHHYCOB U T€OPEMbI CUHYCOB.

[TpeobpazoBanue momodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB




Cooepircanue yuedbnozo npeomema (Kypca) Bepoamnocmov u cmamucmuka
Knacc — 7 ypoeenv — 6azoeuwlit

Ha3zBanue pazaena

Conep:xanue pasjaena

IIpeacrasiienue
AAHHBIX
OnucaresibHas
CTATHCTHKA
Cayuaiinas
H3MEHYUBOCTH
BBeneHnue B Teopuio
rpagos
BepositHOCTD M
4acToTa CJIy4aifHOro
coObITHS

HpeﬂCTaBHCHI/IC JaHHBbIX B BHAC Ta6J'II/II_[, Auarpamm, Fpa(l)I/IKOB. 3anonaHeHne Ta6J'II/II_I, YTCHUC W IIOCTPOCHHUC AUarpamMm

OnucarenpHas CTAaTUCTUKA: cpeAHee apudMeTnueckoe, MeauaHa, pa3Max, HaumOoJbIllee W HauMEHbIee 3Ha4deHus Habopa

(cT00MKOBBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHe rpaduKoB peasibHbIX MpolieccoB. M3pneuenne nudopmanuu u3 guarpamm
1 TaOJIUL, UCTIOJIB30BAaHUE U MHTEPIIPETALUS TaHHbIX.

YKCIIOBBIX JaHHBIX. [IpuMepsl city4aiiHON N3MEHYMBOCTH.

Cry4aitHblid SKCIEPUMEHT (OIBIT) W clydaiiHoe coObiTHe. BeposTtHOCTh M yacToTa. POib ManoBEpOSTHBIX M MPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B IpUpo/Jie U B oO1ecTBe. MOHEeTa U UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

['pad, Bepiuna, pedpo. Crenens BepiuHbl. Yucno pédep u cymmapHas creneHs BepiuuH. [IpeacraBnenue o cBA3HOCTH rpada.
Henu u muxuel. [Tytu B rpadax. O6xoxn rpada (siinepos myTs). Pemenne 3aaau ¢ momolnbto rpagos.

Cooepotcanue yueonozo npeomema (Kypca) Bepoamnocmo u cmamucmuka
KJ1acc — 8 ypoBeHb — 0a306blil

Ha3Banue pa3nena

Conep:xanue pasaesa

OnucarejbHas
CTATHCTHKA
PaccenBanue JaHHBIX
MHuoxecTBa
BepositHoCTH
CJIY4aiiHOT 0 COOBLITHSA
BBenenue B Teopuio
rpagos
CayuaiiHble cOObITHUS

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXecTBO. Omepanuy HajJ MHOXKECTBaMHU: oObenuHeHHe, mnepeceueHue. CBoicTBa
omepanuil HajJ MHOXKECTBaMHU: IEPEMECTUTENBHOE, COYETATEIbHOE, pacCHpeleNuTeIbHOe, BKIIOUYEHUdA. Vcnonb3oBaHue
rpaduueckoro npeacTaBIeHUs MHOKECTB JJIs OMMCAHUS PEAIbHBIX IPOIECCOB U SBIICHUI, IPH PEIICHUN 3a]1a4.

N3mepenue paccemBaHus NaHHBIX. Jlucnepcust ¥ CTaHIapTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOpOB. J[narpaMma paccenBaHMs.
DneMeHTapHble COOBITHUS ciayd4aiiHoro ombiTa. Crydaiinbie coObITHs. BeposiTHOCTH coObITHI. OMNBITHI C PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIME cOObITUAMU. CitydaiiHbIi BEIOOp. CBS3b MEXKLy MaJOBEPOSTHBIMHU M MPAKTHUECKU JOCTOBEPHBIMH COOBITHUSMU B
npupojie, 00IIecTBE U HayKe.

[epeo. CBolicTBa 1€peBbEB: €IMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSUEH BEPIINHBI, CBSA3b MEXKIY YHNCIOM BEPILINH U YUCIOM
pEdep. [IpaBuino ymHoxenus. Pemenue 3aiau ¢ momoiisio rpados.

[IpotuBononoxusie coobiTus. Jnarpamma Ditnepa. O0bennHenue u nepeceuenune coobituit. HecoBmectusie coObiTus. @opmyna
CJIOKEHHSI BEPOATHOCTEH. Y cJI0BHAsI BepOosATHOCTD. [IpaBuino ymHoxkeHus. He3aBucumbie coObITHS. Perienne 3a1au Ha HaXOKICHHE
BEPOSATHOCTEN C MOMOIIBIO IEpEBA CIy4YalHOr0 3KCIEpUMEHTa, Juarpamm Jisepa.

Cooepotcanue yuebnozo npeomema (Kypca) Bepoamunocms u cmamucmuka
kJjacce — 9 ypoBeHb — 0a3086blil

Ha3zBanue pasaena

Conep:xanue pa3jaena

DJIeMeHTBI
KOMOMHATOPUKH
I'eomeTpuueckas
BeposATHOCTL McnbiTanus
BepnyJuin
BC¢JIMYUHA

Cayuaiinas

[IpencraBnenue AaHHBIX B BUJE TAOIHII, AUAarpamMM, rpauKoB, MHTEPIpETalus JAHHBIX. UTEHHE U IIOCTPOCHUE TaONIUI], THarpaMm,
rpaMKOB M0 peaIbHbIM JaHHBIM.
[lepectanoBku u (akropuan. Coueranuss u uucino coyeranuil. TpeyronbHuk Ilackans. PemieHue 3amad ¢ MCIONBb30BaHUEM
KOMOWHATOPHKHU.

['eomerpuueckast BeposaTHOCTh. CirydaiiHbIN BEIOOP TOYKU U3 (QUTYpHI Ha MIIOCKOCTH, M3 OTPE3Ka U U3 IyTH OKPYKHOCTH.




Ucneitanue. Yenex u Heynada. Cepust ucnbITaHui 10 nepBoro ycnexa. Cepus ucnbiTanuii bepuynnu. BepostHoctu coObITHI B

cepuu ucnplTaHui bepHyum.
CrnyualiHas BeJMYMHA U pacnpezesieHue BeposiTHocTel. [Ipumepbl MaTeMaTH4eckoro 0KMJIaHUS KaK TEOPETHUYECKOIO CPETHEro

3HAUE€HMS BEJIMYUHBI. MaTreMaTHdeckoe OXXUJaHHE U AUCTICPCUAd cnyqaﬁHoﬁ BCJIIMYHHBI «YUCJIO YCIICXOB B CCpUHU UCHBITAaHUN

beprymm».
[TonsiTue o 3akoHe OoJbIIMX yKced. V3MepeHne BEpOSTHOCTEH C MOMOIIbI0 YacTOT. Poib M 3HaUeHHE 3aKOHA OOJBIIUX YHCET B

IIPUpPOJIe U OOIIECTBE.




TemaTH4yeckoe IIAHUPOBAaHMeE Y4eOHOro npeaMerTa yyeOHoro npeamera Marematuka 5 KJIACC

Ne | HammeHoBaHMe pa3/e10B U TeM NPOIrPaMMbl Kosm4ecTBo 4yacos DJIEKTPOHHbIE
n/m Beero | KOHTposib | mpaktuyeck | (WHPpoBLIe)
HbIe ne paGoThl obpasoBatenh
paGoTHI Hble pecypchl
Pasznen 1. Hamypanvuvie uucna u nyas. /leiicTBusi ¢ HATYpaJIbHBIMU YMcIaMu. Peuienue mekcmoewlx 3aoau
Hroro no pazneny: ‘ 43 ‘3 https://resh.edu.ru
Pa3nen 2. Harasinnasi reomerpusi. Jiunum na https://uchi.ru/
. oo s
Pa3nen 3. O0ObIKHOBEHHBIE IPOOH http://school-
HWroro no pazaeny: 48 2 collection.edu.ru
Pasgen 4. Harasignasi reomerpusi. MHOr0yroJibHHKH Ihtt051// infourc_)k.ruf;
Hroro no pasneiny: 10 :ggs/// é zﬂzrgﬁ'a'ru
Pa3gen 5. lecsTuunbie 1podu collection.edu.ru
Hroro no pasneny: 38 P2
Paznen 6. Harnsinnasi reomerpusi. Testa n gurypsl B npocTpancrse
Htoro no pasneny: 9 1
Pa3gen 7. [loBTopeHue u 00001meHue
Hroro no pazneny: 10 2
OBUIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 170 (12

TemaTuyeckoe NJIaHMpPoOBaHHe Y4eOHOro npeamera yueoHoro npegmera Martemaruka 6 KJIACC

Ne | HammeHoBaHMe pa3/iesioB U TeM NPOrPaMMBbl Koau4ecTBo yacos DJIEKTPOHHbBIE

n/ BCEr0 | KOHTPO.IbH| npakThHueckue | (WHPPOBLIE)

n ble padoThI padoTnI o0pa3oBaTeJibHbIE

pecypchl

Paznen 1. HatypanbHble unciaa. [leiicTBHS ¢ HATYPaJIbHBIMH YHCJIAMHU

HWroro no pazneny 30 2 https://resh.edu.r
LSS (en A Ro0 R

Pazpnen 2. Harnsignas reomerpus. IlpsiMbie Ha mu1ockocTH U:

Wroro o pasaeny 7 1 https://uchi.ru/
https://school.mo

Pazgen 3. Ipoon s.ru

Wroro no pazueny: 32 2



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://school.mos.ru/

Pa3nen 4. Harasinnas reomerpusi. Cummetpust

Hroro no pazneny: 6 -
Paznen S. Bykeennvie viparicenun. Pewienue mexcmoguolx 3aoau

Hroro no pasneiny: 6 1

Pa3gen 6. Harnsanasireomerpusi. ®urypsl Ha IUI0CKOCTH

Hrtoro no pasneiny: 14 1

Paszgea 7. Ioso:xxuTe/ibHbIE U OTPHIIATEIbHBIC YHCJIA

Hroro no pazneiny: 40 2

Pa3nea 8. IlpeacraBiieHue TaHHBIX

Hroro no paszneny: 6 -

Pazgen 9. Harnaanasireomerpusi. ®urypsl B IpoCTPaHCTBE

Htoro mo pazneny: 9 1

Pa3nen 10. lloBTopenne, 006001enne, CHCTEMATH3ALMA

Htoro no pasneny: 20 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 12

https://2035scho
ol.ru

http://school-
collection.edu.ru

____________________________ 1
]
]

https://infourok.r:

| L e

https://sdamgia.ru
http://school-
collection.edu.ru



https://2035school.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TemaTnueckoe muiannpoanue yueoHoro npeagmera Aiureopa 7 KJIACC

Ne | HammeHoBaHMe pa3esioB U TeM POrpaMMbl Konn4yectBo 4yacos
n/n
BCEr0 | KOHTPOJI | NPAKTHYECKH |JJICKTPOHHbIE
bHbIE e padorsl  ((uM(poBBIE)
padoThI o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. Yucaa u BoryuciaeHus. PanunonajnbHbie yncaa (254)
HUroro no pazzeiny: 25 1 https://resh.edu.ru
https://uchi.ru/
Paspnen 2. Anredpanyeckue Bpipa:keHus (27 1) https://school.mos.ru
WToro 1o pasaeny: 27 2 https://2035school.ru
http://school-
Pa3nen 3.YpaBuenus (204) collection.edu.ru
' https://infourok.ru/;
Hroro o paszeny: 20 2 https://sdamgia.ru
Pasnen 4. Koopaunars! u rpaguxu. Oynkuuu. (244) http:// S_ChOOI'
collection.edu.ru
Htoro no pazueny: 24 1
Paznea S.IloBTropenue u 0600menue (64)
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H METOJIOB Kypca 7 Kiiacca, 0000IIeHre 3HAHUN 6 2
OBHIEE KOJIMYECTBO YACOB I10 TPOTPAMME 102 8
Temarnyeckoe nianupoBanue yueOHoro npegmera Auareopa 8 KJIACC
Ne | HaumeHoBaHHUe pa3/iesioB M TeM NPOIrpaMMbl KonuuyectBo yacos JJIeKTPOHHbIE
n/n (uudposbie)
BCEro KOHTP NPaKTHYeC | oGha3opaTebHbIe
0JIbHBI KHe pecypeb
e padoThI



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

padort
bl

Pa3nea 1. Yncia u Beruncienus. Ksaapatasie kopuu. (154) 15 1 ‘https://resh.edu.ru

- . https://uchi.ru/
TOro 10 pasjielly. https://school.mos.ru
Pa3nen 2. Uncia u BrunciaeHusi. CteneHsb ¢ mejbIM nokasarejaeMm (74) https://2035school.ru
http://school-
Hroro mo pazaeny: 7 collection.edu.ru
. thttps://infourok.ru/:

Paznen 3. AnredOpanyeckue Boipakenusi. Kpaapatusbiii Tpéxuiien (54) https-//sdamaia.ru

Wtoro no paznemny: 5 http:// S_ChOOI'
collection.edu.ru

Pa3nen 4. Anredpanyeckue BoipazkeHusi. Ajnredopaudeckasi Apoos (154)
Hroro no pazueny: 15 1

Paznen 5. YpaBHenusi u HepaBeHcTBa. KBaapaTubie ypaBHenus (154)
HWrtoro no pasneny: 15 1

Paznen 6. YpaBHenusi u HepaBeHcTBa. Cucrembl ypaBHenuii (134)
Uroro no pazneny: 13 1

Pasznen 7. YpaBHenusi u HepaBencrBa. HepaBencrna (124)
Wroro mo paznemny: 13 1

Pa3nen 8. ®ynkuuu. OcHOBHbIE MOHATHSA (54)
HWtoro mo pazneny: 5

Paznen 9. ®@ynkuuu. Yncaosbie pynxkunu (94)
HUroro no paznemny: 9 1

Pasnen 10. [ToBTopenue u o6o0menue (64) 6 2

OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 102 8



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TemaTnyeckoe NJIaHUPOBaHHUE YU4eOHOTO 1T

enmera Aareopa 9 KJIACC

Ne | HammeHoBaHMe pa3esioB U TeM POrpaMMbl Konn4yectBo yacos JIEKTPOHHBIE
n/n (undgposbie)
BCEro KOHTPOJIbHbIE | NPAKTHYECKHE | oGha3opaTebHbIe
padoTsbI padoTsbl pecypebl
Pasnen 1. Unciia u Beruncienns. JeiictBureabHblie yncaa (94) https://resh.edu.rui
- ‘ 9 1 https://uchi.ru/
TOTO Mo pasiely: https://school.mos.ru
Pa3nes 2. YpaBHeHusI M HepaBeHCTBA. YpaBHeHHs ¢ 0HON nepemenHoii (144) https://2035school.ru
http://school-
HWroro mo paszueny: 14 1 collection.edu.ru
- https://infourok.ru/
Pa3nea 3. YpaBHenusi u HepaBecTBa. Cucremsl ypoBHeHuii (144) https-//sdamaia.ru
Hroro no pazgeny: 14 1 hitp:/ S_ChOOI'
collection.edu.ru
Paznen 4. YpaBuenusi u nepaBencrsa. HepaBencrsa (164)
Hroro no pazueny: 16 1
Paznen S. ®ynknun (164)
Hroro no pazneny: 16 1
Pazjnen 6. UuciioBble nociieqoBareabHocTH (154)
Hroro no pazgeny: 15 1
Paznen 7. IloBTopenue, 00001menue, cucreMaTuzanus 3HaHui (184)
Hroro no pasneay: 18 2
OBHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 102 8



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TemaTn4yeckoe nianupoBanmne ydeoHoro npegmera I'eomerpust 7 KJIACC

Ne | HaumeHoBaHMe pa3aeioB H TeM MPOrPaMMBbI KonnuecTBO yacos DJIEeKTPOHHBbIE
n/m (uudpoBsbIe)
oOpa3oBaTejibHbIE
pecypcsbl
BCEro KOHTPOJIbHBIE | MPaAKTHYeCKHe
padoThI padoThI
Paznean 1. IIpocreiiimue reomerpuyeckue GUrypbl ¥ X CBoOicTBA. https://resh.edu.ru
H3Mepenne reoMeTpH4eCKHX BeJTUYHH. https://uchi.ru/
- 17 1 https://school.mos.ru
TOro 1o pasiey https://2035school.ru
Paznea 2. TpeyroibHuKH htt ://S_ChOOI-
collection.edu.ru
HToro no pasaeny 22 1 thttps://infourok.ru/
P . https://sdamgia.ru
a3J€J1 JS. IlapajuiejbHbIe IPSIMbIe, CYMMa YIJIOB TPEYIroJIbLHHKA http://school-
JToro o paszeny: 14 1 collection.edu.ru
Pa3)1e.11 4. Oxpy:kHOCTDH H KpYT. ['eoMeTpHUecKre MoCTPOeHUs
HToro 1o pazneny: 14 1
Pa3nen S.IloBTopenne u 00001IeHMeE.
Toro mo pasmeny: 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
TemaTuyeckoe nianupoBanue yueoHoro npeamera I'eomerpusi 8 KJIACC
Ne | HaumeHoBaHMe pa3/iesioB M TeM NPOTrPaMMbl Kouau4yecTBO 4acos DJIeKTPOHHBbIE
n/n (uudpoBbie)
BCEro KOHTPOJIbHBIE | IPAKTHYECKHE | oGpasoBaTe/bHbIE
paboThI padoThI pecypcbl



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

Paznen 1. YeTpIpEéXyroabHUKU
HToro 1o pasaery 12 1
Paznen 2. Teopema ®aJjieca u TeopeMa 0 NPONOPIHUOHAIBHBIX 0TPE3KAaX, N0J00HbIE TPEYT0JIbHUKH
toro no paszeny 15 1 https://resh.edu.ru
Pasten 3.1 " ) o https://uchi.ru/
. Jomaab. axolKJaeHue IuIomaaen TPEeyroJbHUKOB U MHOI'OYroJbHBIX uryp. .
ILtoman moX0GHELX GHTYD https://school.mos.ru
https://2035school.ru
HToro 1o pasaeny 14 1 http://school-
P 4 collection.edu.ru
a3aes 4. Teopema Iludaropa u Hayana TpuroHoMeTpUH ihttps://infourok.ruﬁ
Utoro mo paszaeny: 10 1 https://sdamqia.ru
http://school-
Pazgen 5. VYrabl B OKPYXHOCTH. BnucanHble #  ONHCAHHBbIE collection.edu.ru
yeThIpexyroabHuku. KacareibHbie K okpy:xHocTH. Kacanue okpy:kHOCTH
Hroro no pasaeny: 13 1
Pa3znea 6. [loBTopenue, 00001eHue 3HAHU I
HToro mo pasmeny: 4 1
OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME 68 6

TemaTnueckoe NIAHUPOBAHHUE Y4eOHOTO 1T

eqmera I'eomerpus 9 KJIACC

Ne | HammeHoBaHMe pa3/iesioB H TeM IPOrpaMMbl

KoanuecTBo 9acoB

JJIeKTPOHHbIE

n/n

BCEro
padoThI

KOHTPOJbHbIE

NpaKTHYeCKHe
padoThl

(uudposbie)
o0pa3oBaTeJIbHbIE

pecypchl

Paznen 1. Tpuronomerpusi. Teopembl KOCHHYCOB H CHHYCOB. Pemienne TpeyroJibHMKOB.

https://resh.edu.rui
https://uchi.ru/
https://school.mos.ru
https://2035school.ru



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/
https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/

http://school-
collection.edu.ru

https://infourok.ru/

https://sdamgia.ru

http://school-
collection.edu.ru

Hroro no pazaeny 16
Pa3nen 2. IIpeodpa3oBanue nogo0us. Merpuyeckue COOTHOLIEHHS B OKPYKHOCTH
Hroro no pazaeny 10
Pazaen 3. Bexropo
Uroro no pazneny 12
Pa321en 4. JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH
Uroro no pazneny: 9
Pa3nen S. Mpapuisusie MaoroyronsHuKy. JITHHA OKPY/KHOCTH H IUIOIIAXL KPYra. Beruncienue miomaneii
Uroro no pazaeny: 8
Pa3znea 6. JIBUKeHUS MJIOCKOCTH
Uroro no pazneny: 6
Pa3z[e.11 7. IloBTOpeHue, 00001IeHNE, CHCTEMATH3AINS 3HAHMIA
Uroro no pazneny: 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TemaTn4yeckoe niaHupoBanue ydeOHoro npeagmera BepositHocts u ctatuctuka 7 KIIACC

Ne | Paznen 4. BBenenue B Teopuio rpagos HammenoBanue pasnaenoB u | KoauyecTBo yacon JJIeKTPOHHbIE
/1 | TeM MporpaMmbl (uudpossbie)

oOpa3oBaTejibHbIE

pecypcsl

BCero KOHTPOJIbHbIE | MIPAKTHYECKHe
padoThI padoThI
Pa3nen 1. IIpencraBiienne qJaHHBIX ihttps://resh.edu.rui
- - https://uchi.ru/
TOT0 1O pasiely i https://school.mos.ru

Pazgen 2. OnucarejibHasi CTATHCTHKA hitps://2035school.ru

http://school-
UTtoro no pasaeny 8 1 collection.edu.ru

- ihttps://infourok.ru/;
Pazpnen 3. Ciyuaiinasi ©3BMEHYHBOCTH https://sdamgia.ru
- ' http://school-
TOTO TO pasiery: ! collection.edu.ru

Paznen 4. BBenenue B Teopuio rpagos
Uroro no pazgeny: i4' 1
Pasznen S. BepoATHOCTH M 4aCTOTA CJYYAHHOTO COOBITHSA
Utoro no pazneny: 4
Pa3pnen 6. O0001meHne, KOHTPOJIb
Uroro no pazgeny: i' 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TemaTuyeckoe njaHupoBanue yueoHoro npeagmera BepositHocTh M cratucTnka 8§ KNIACC

Ne | HamMmeHoBaHuUe pa3esioB U TeM MPOrpaMMbl KoJunyecTBO 4acoB DJIeKTPOHHbIE
n/n (uudpossbie)
BCEro KOHTPOJIbHbIE | NPAKTHUECKHE | oGnazopaTebHbIE
padoThI padoTsbI pecypesl
Pa3nen 1. [loBTopenue Kypca 7 kiacca
toro no pasueny _4
Pa3znea 2. OnucarejbHada cTaTHCTHKA. PaccenBaHne TaHHBIX
Hrtoro no pasneny '_4'
Pasaen 3. MuoskecTBa https://resh.edu.ru
https://uchi.ru/
toro o paszeny: A 1 https://school.mos.ru
B https://2035school.ru
Pa3nes 4. BeposiTHOCTD Ci1y4aifHOr0 cOOBITHSA http://school-
Toro Tio pazaeny: B 1 collection.edu.ru
- ihttps://infourok.ru/
Paznen 5. BBenenue B Teopuio rpados https://sdamgia.ru
http://school-
VToro no paszeny: 4 collection.edu.ru
Pa3nes 6. Ciryyaiinbie coOObITHSA
Hrtoro no pazneny: '_8'
Paszpen 7. O0001menune, KOHTPOJIb
Hroro no pasueny: _4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

TEMATHYECKOE INTAHUPOBAHHUE y4eoHoro npegmera BepositHocTh M ctatucTuka 9 KJIACC

Ne | HammeHoBaHMe pPa3iesioB U TeM MPOrpaMMbl KosmmyecTBo yacoB DJIeKTPOHHbIE
n/n (undposbie)
o0pa3oBaTejibHbIE
pecypchbl
BCEro KOHTPOJIbHBbIE | IPAKTHYECKHUE
padoTsbl padoTsbl
Pasnea 1. [loBTopenue kypca 8 kiiacca
Wtoro no pazaeny: '_4' 1
Paspnen 2. JjieMeHTbI KOMOMHATOPUKH
Htoro 1o pasaeny: 4 https://resh.edu.ru

https://uchi.ru/
https://school.mos.ru

https://2035school.ru
A http://school-
collection.edu.ru
https://infourok.ru/;
https://sdamgia.ru
http://school-
collection.edu.ru

Paspnen 3. 'eomeTpuyeckasi BEpOATHOCTH

Uroro no pazgeny:

Paszpnen 4. UcnibiTanus bepuyiim

Uroro no pazneny: 6 1

Paznen 5. Cayuaiinas Beinunna

Uroro no pazneny: i6:

Pa3aen 6. O6o6menne, KOHTPO.IL

Htoro no pazzeiy: 10 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3



https://resh.edu.ru/
https://uchi.ru/
https://school.mos.ru/
https://2035school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://sdamgia.ru/
http://school-/

