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MOSICHUTEJIbBHAS 3AITMCKA

[Iporpamma mo mMaremaTuke As oOydarontuxcs 5-9 ximaccoB paspaborana Ha ocHoBe @T'OC OOO. B mporpamme 1o MaTeMaTHKE YYTCHBI WACH M MTOJIOKCHHS
Konnenmun pa3sutus MaTeMaTiudeckoro odpasoBanus B Poccuiickoit denepariim.

ITpeameToM MaTeMaTHKH ABIAIOTCS (yHIAMEHTAIBHBIE CTPYKTYPHI HAILIETO MUPa - IPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOLICHUS (OT MPOCTEHIINX,
YCBaMBAEMBIX B HENOCPEACTBEHHOM OIBITE, [0 JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX IS Pa3sBUTHS HAYYHBIX W IPUKIAJHBIX naed). MaTemaTndeckue 3HAHUS
o0ecreuynBaOT IMOHMMAaHME IPHHIMIIOB YCTPOMCTBA M HCIIOIB30BaHMS COBPEMEHHOW TEXHUKH, BOCHPUSATHE M WHTEPIPETAHIO CONHAIBHOH, SKOHOMHYECKOMH,
MOJUTHYECKOH MH(POPMAIMH, JAI0T BO3MOYKHOCTh BBINIOJHATH PAcYEThl U COCTABILITH alTOPUTMBI, HAXOJUTh U IPUMEHATH (POPMYJIBI, BIIaIETh IPAKTUYECKUMHU MPUEMaMH
TreOMETPUYECKUX MU3MEPEHUIl M IOCTPOCHUH, YUTaTh MH(POPMALHIO, MIPEACTABICHHYIO B BUJE TaONUI, TUarpaMM M rpadHKoB, )KUTh B YCIOBHAX HEONPEAEIEHHOCTH U
MIOHUMATbh BEPOSTHOCTHBIN XapakTep CIydaiHbIX COOBITHH.

Wzyyenne matemaTuku (OpMHPYET y OOydYalOIIMXCS MaTeMaTHYECKHH CTWIb MBILIUICHUS, NPOSBISIOMINICS B ONPENEeNEHHBIX YMCTBEHHBIX HAaBBIKAX.
OOyyaronuecsi 0CBauBalOT TaKWe NPUEMbI M METOJbI MBILIUICHHS, KaK WHIYKUUS U JACAYKLHMs, 00OOLICHHE M KOHKPETH3allMs, aHalu3 M CUHTE3, KiaccuuKauus U
cucremaTtuzanus, abctparupoBaHue W aHanorusa. OOBEKTHI MaTEeMaTHUECKHMX YMO3AKIIOYEHHH, MpaBmia X KOHCTPYHPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX
MIOCTPOCHHH, CITIOCOOCTBYIOT BEIpaOOTKE yMEHHMS (POPMYIHPOBATh, OOOCHOBBIBATh M JIOKA3bIBaTh CYXJICHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIUICHHE. M3yueHne
MaTeMaTUKH oOecreunBaeT (OPMHPOBAHME AJITOPUTMUYECKONH KOMIIOHCHTHI MBIIUICHWS M BOCIHTAaHWE YMEHHH [eHCTBOBaTh IO 3aJaHHBIM AJITOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIC M KOHCTPYHMpPOBAaTh HOBBIE. B mpoliecce pemieHmst 3amad - OCHOBOH y4eOHOH JeATeNIbHOCTH Ha ypOKaX MAaTeMaTHKH - Pa3BUBAIOTCS
TBOpYECKas U MPHUKIAAHAS CTOPOHBI MBIIITICHUS.

OOyueHne MaTeMaTuke JaéT BO3MOXKHOCTH DPa3BUBaTh y OOY4YaIOIIMXCS TOYHYIO, PAalOHAJIBbHYI0O M HMHGOPMATHBHYIO pe4b, YMEHHE OTOMpaTh Hamboee
TOAXOSIINE SI3BIKOBBIE, CHMBOJIMYECKHE, TpadMuecKue CpeCTBa ISl BRIPAXKEHHS CYKICHUI U HATIISITHOTO UX TPEJICTABICHHS.

[lpn wW3yueHMM MaTeMaTHKH OCYIIECTBISIETCS OOllee 3HAKOMCTBO C METOJAMM MO3HAHUS JIEHCTBUTENHHOCTH, NMPEICTaBICHUAMH O MpEAMETe M MeToJax
MaTEeMaTHKH, UX OTJINYHU OT METOAOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MAaTEMAaTHKH UIS PEIICHHS HAYYHBIX U TPHKIATHBIX
3a1au4.

[IpuoputeTHRIMHU IETAMH 00yUeHH MaTeMaTHKE B 5-9 KiIaccax SBISIOTCA:

» (QopMupoBaHHME UEHTPAIbHBIX MaTeMaTHYECKUX MOHATHH (YMCIO, BEJIMYMHA, reoMerpuueckas (Gurypa, HepeMeHHas, BEpOSTHOCTb, (GYHKIHS),
o0ecreunBarONINX MPEEMCTBEHHOCTD U NEPCIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHus 00YyJaIOIINXCS;

» TnojBeleHHE OOYYaroIIMXCsS Ha JOCTYIHOM Ul HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBS3HM MaTeMaTHKH M OKPYKAOIIEro MHpa, MIOHMMaHHE MaTeMaTHKU
KaK 4acTH 00mIel KyIbTyphl YEJIOBEUECTBA;

» pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00YyYarolmIMXcsi, O3HABATEILHOW aKTUBHOCTH, UCCIICIOBATEINBECKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHHS], UHTEPECA K U3YYEHHUI0 MaTEMaTHKH;

»  (dopMupoBaHue (pYHKIHOHAIBHOH MaTEMaTHYECKON IPAMOTHOCTH: YMEHHUS

»  pacro3HaBaTh MPOSIBICHUS MaTeMAaTHYECKHX IOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B pEalibHbIX )KU3HEHHBIX CUTYaLMAX U MPU HU3YyYCHUH JIPYTHX
Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHnpoBaTh MX Ha S3bIKE MaTEMaTHKH M CO3/1aBaTh MaTeMaTHUECKHE
MOJIENY, NPUMEHATH OCBOCHHBI MAaTeMaTHYECKUH ammapar Uil PelleHHs INPaKTHKO-OPUEHTHPOBAHHBIX 3a/a4, MHTEPIPETHPOBATh W OLICHUBAThH
MIOJTy4YEHHBIE PE3YNBTaTHI.

OCHOBHBIE JTMHUHU COJEPKAaHUS MIPOTPaMMBI TI0 MaTeMaTHKe B 5-9 kiaccax: «Yuncna v BEIYUCICHUS», «Airedpay («AnredpanyecKie BRIPAXKCHU», «Y paBHEHHS
U HepaBeHCTBay), «DyHkmum», «'eomerpusn» («['eomerpmueckue GUTYpBl M UX CBOHMCTBa», «/3MepeHHE TeOMETPUYECKHX BEIHYHH»), «BEeposTHOCTP M CTATHCTHKA».
JlaHHbIE JMHUM Pa3sBHBAIOTCS NapaUIeNIbHO, Ka)as B COOTBETCTBUM C COOCTBEHHOH JIOTMKOHM, OJHAaKO HE HE3aBUCHMO OJHA OT JAPYIOi, a B TECHOM KOHTakTe
B3aUMOJICIICTBHN.

CopnepkaHue HpOrpaMMBI 110 MaTeMaTHKe, pacmlpelenéHHoe Mo rojaM oOy4eHUs, CTPYKTYPUPOBaHO TakMM 0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHLUIHAIBHBIM  BOIIpocaM oOydJaromuecss o0paniaiich HEOIHOKPaTHO, 4YTOOBI OBJQJCHHE MaTeMaTHYeCKUMM TIOHSATHSAMH UM HaBBIKAMH OCYILIECTBIISIOCH
MOCJIC/IOBATENILHO M MTOCTYNATENbHO, C COOMIOAEHUEM NPUHINIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYAINCH B OOLIYI0 CHCTEMY MaTeMaTH4eCKHX IPEJCTaBICHUN
00y4JaromuXxcsi, paciupsist ¥ yriryossist e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.



B cootBerctBun ¢ ®I'OC OO0 marematnka sBISETCS 00s3aTENFHBIM YYeOHBIM TIPEIMETOM Ha YPOBHE OCHOBHOTO 00miero oOpasoBanms. B 5-9 kmaccax
MaTeMaTHKa TPAINIMOHHO M3ydaeTcs B paMKax CICAYIOINX y4eOHBIX KypcoB: B 5-6 kimaccax - Kypca «MaTtemaTukay, B 7-9 kiaccax - KypcoB «Anrebpa» (BKIIOUast
SJIEMEHTHI CTATHCTUKU B TEOpHH BeposiTHOCTel) n «["eomerpusi». [IporpamMmoii mo MaTeMaTiHKe BBOJUTCS CAMOCTOSITEIBHBIN YIeOHBIH Kypc «BeposTHOCTh U CTaTHCTHKAY.

O01ee 9nciIo YacoB, PeKOMEHIOBAHHBIX IS N3YYCHUS MaTeMaTHKH (0a30BBIH ypOBEHB) HAa YPOBHE OCHOBHOTO 00IIero obpasosanus, - 952 gaca: B 5 xiacce -
170 gacoB (5 gacoB B Henenmo), B 6 kinacce - 170 gacoB (5 wacoB B Hexmeno), B 7 kiacce - 204 gyaca (6 9acoB B Henenmo), B 8 kinacce - 204 gaca (6 yacoB B Heel0), B 9
kiacce - 204 gaca (6 9acoB B HEJIEIIO).

«MATEMATHKA» B 5-6 KIACCAX

MNOSICHUTEJIBHASA 3AITUCKA

IIpuoputeTHBIMHU IETIAMH 00yUeHHU MaTeMaTHKE B 5-6 Kiaccax SBISIOTCA:

» 1npopoibkeHHe GOPMUPOBaHHS OCHOBHBIX MaTEMaTHYECKUX MOHITHH (YMCIIO, BETMYMHA, FeoMeTpruiecKas GUrypa), 00ecreunBaronux MpeeMCTBEHHOCTh
1 TIEPCIIEKTHBHOCTh MaTEMaTHYECKOT0 00pa30BaHUs 00YIArOIINXCS;
Pa3BUTHUEC UHTCIIJICKTYAJIbHBIX W TBOPYCCKUX CIocoOHOCTEH 06y'—IaIOH_[I/IXC$[, MMO3HaBaTEIbHOM AKTUBHOCTH, HCCJICOAOBATCIIBCKHUX yMeHI/If/'I, HHTEpECA K
N3y4YCHUIO MAaTEMaTHKH;
MoJIBEZICHNE 00YJAIOMINXCS HA JOCTYITHOM ULl HUX YPOBHE K OCO3HAHMIO B3aHMOCBSI3M MAaTEMaTHKU M OKPYKAIOIIETO MUPA;
¢dopmupoBanue GyHKIIMOHATBHOW MaTEMAaTHYECKOW TPAMOTHOCTH:  YMEHHMS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKTHl B pPEAIbHBIX JKU3HCHHBIX CHTYaIWAX, HPUMEHATh OCBOCHHBIE YMEHHUS JUIi PEIICHUS IPaKTHKO-
OPHEHTHPOBAHHBIX 33134, HHTEPIPETUPOBATH ITOJIYYECHHbIC PE3yIbTATHl M OLICHUBATh MX HA COOTBETCTBHE MTPAKTHUECKOM CUTYaINH.

OCHOBHBIE JIMHUM COJEp)KaHHWsA Kypca MaTeMaTHKd B 5-6 Kimaccax - apudMeTHdYecKas W reOMeTpHuecKas, KOTOpbIE Pa3BUBAIOTCS IapajuiesIbHO, Kaxaas B
COOTBETCTBHU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJIHA OT APYrOi, a B TECHOM KOHTAaKTE€ W B3aUMOJACHCTBUH. Tarke B Kypce MaTeMaTHUKH IPOUCXOIMT
3HAKOMCTBO C JIEMEHTAaMU aJTreOphl U OMICATEIBHOW CTATUCTHKH.

I/ISy‘-IeHI/Ie apI/I(l)MeTI/I‘IeCKOFO MaTtepuajlia HAYMHACTCA CO CUCTEMATHU3AllMU U PA3BUTHUA 3HAHUU O HaTypaJbHBIX 4YHCJIaX, MOJYYCHHBIX Ha YPOBHE Ha4YaJIbHOI'O
obmero obpasoBanusi. [Ipu 3TOM COBEpIICHCTBOBAaHHE BBIYUCIHUTENFHON TEXHUKM W (OPMHPOBAHHME HOBBIX TEOPETHYECKUX 3HAHHH COYETAeTCs C Pa3BUTHEM
BBIYUCITUTEIFHON KyJIBTYpPHl, B YaCTHOCTH C OOyYEHHEM INPOCTEHIINM NpuéMaM NPUKUAKH W OLCHKH DPE3ylbTaTOB BBIYMCICHHUI. VI3ydeHne HaTypajbHBIX YHCEN
MPOJOIDKAeTCs B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHAMH TEOPUH JICITMMOCTH.

Hauano m3ydeHus OOBIKHOBEHHBIX M JECATHYHBIX JIpoOeil OTHECEHO K 5 Kiaccy. DTO NEpBBIH 3Tal B OCBOCHWH ApOOeH, KOTAa MPOUCXOIMT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, MOHSATHAMH TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IpoOCiH B MOJHOM 00BEME NPEAIIECTBYET HM3YUCHHIO JECSATHYHBIX Jpole, uTo
1e7IecCO00Pa3HO C TOYKHM 3PEHHsI JIOTUKH H3JIOKEHHS YHCIOBOM JIMHUM, KOTJa NpaBWia ACHCTBUI C JECATHYHBIMH JPOOSIMH MOXKHO OOOCHOBATh yXK€ H3BECTHBIMH
ITOPUTMAaMHM BBITIOJIHEHUS IEUCTBUH C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JECATHYHBIMU IPOOSIMHM PACHIMPUT BO3MOXKHOCTH JUIS TIOHUMAaHUS OOYYarOIIUMMUCS
MPUKJIQJHOTO NPUMEHEHUS] HOBOH 3aIMCH NTPH U3YyUYEHUH JPYTHX IPEIMETOB U NPH MPAKTUYECKOM HCIoIb30BaHuu. K 6 kiraccy oTHeCEH BTOPOI 3Tall B U3y4eHUH JpoOet,
TAC TMPOUCXOJUT COBEPHICHCTBOBAHHMEC HABBIKOB CPAaBHCHUA U npeo6paaoBaHuﬂ )1p06e1‘/'1, OCBOCHHE HOBBIX BBIYHUCIIMTCIBbHBIX aJTrOPUTMOB, OTTAYUBAHUE TEXHUKU
BBIYHCIICHUI, B TOM YHCIIE 3HAUYEHUI BHIpaXECHHM, COAEPKAIUX M OOBIKHOBEHHBIC, W JECATUYHBIE APOOH, YCTAHOBJICHHUE CBI3EH MEXITy HUMH, paCCMOTPEHHE MPUEMOB
penIeHus 3aaad Ha Jpo6u. B Hadane 6 kiacca MPOMCXOANT 3HAKOMCTBO C TIOHATHEM IIPOLIECHTA.

OCOOEHHOCTBIO M3yUCHNUS MOJIOKUTEIBHBIX U OTPULATEIBHBIX YHCET SBISETCS TO, YTO OHM TAaKXKE MOTYT pacCMaTpHUBaThCs B HECKOJBKO 3TamnoB. B 6 xmacce B
HavdaJi€ N3Yy4YCHUA TEMbI «[TomoxxurenpHbBIC 1 OTPHUHIATCIBHBIC YHCJIa» BBIACIACTCS MMoATEMA ((HCHI)IG quciiay, B paMKax KOTOpOﬁ 3HAaKOMCTBO C OTPULATEIILHBIMU YUCIIAMH U
ﬂeﬁCTBHHMH C MOJIOKUTCIBHBIMA U OTPHUHATCIbHBIMH YHUCIIaAMU ITPOUCXOAUT HAa OCHOBEC COACPIKATECIBHOI'O IMOAXO0aa. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE€ IMO3HAKOMUTH
00y4aromuxcsl MPaKTHYECKH CO BCEMH OCHOBHBIMH HOHSTHSIMHM TE€MBbI, B TOM YHCJIE W C MPaBWIaMH 3HAKOB IIPU BBINOJHEHUH apudMeTHyeckux neicTBuid. Vzyyenue
palunoHaNIBHBIX YMCEN Ha ATOM He 3aKOHYMTCS, a Oy/IeT MPOI0JDKEHO B Kypce anredpsl 7 Kiiacca.

[Tpn 0OyueHny pemeHnIo TEKCTOBBIX 3a1ad B 5-6 KilaccaxX MCIONBb3YIOTCS apupMeTHIecKre NpruéMBI perieHus. [Ipu oTpaboTke BEIYMCIUTEIBLHBIX HABBIKOB B 5-6
KJlaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3aJlaud CIEXYIOIIMX BHIOB: 33/1a4d Ha JIBM)KCHHE, HA YacTH, Ha NMOKYNKH, Ha paboTy M NPOM3BOIUTENbHOCTh, Ha MPOLEHTHI, Ha
OTHOWIEHWs M mponopuuu. OOywaromecss 3HAKOMSTCA € NpUEMaMH pElIeHHs 3ajady IepedOpoM BO3MOXHBIX BapHaHTOB, ydarcsi paboTaTh ¢ HH(OpMalUew,
HPE/ICTaBICHHOM B (hopMe TaOJIHII WIIH JHATrpaMM.

VVYVY V¥V



B nporpamme yueOHOro Kypca «MaTemaTrnkay NperyCMOTPEHO (HOPMHUPOBAHME IPOINEACBTHUCCKUX aNreOpandeckux MHpeacTaBIeHUH. BykBa kak cuMBOI
HEKOTOPOTO 4YMCIIa B 3aBHCHMOCTH OT MaT€MaTHYECKOr0 KOHTEKCTa BBOIMTCS MOCTENCHHO. BykBeHHass CHMBONMKA IIMPOKO HCIIONB3YETCS MPEXAE BCETrO IS 3aIliCH
00IIMX YTBEPKACHUH U MPEATI0KEHUH, (POPMYII, B JACTHOCTH [UISl BBIYUCIICHNS TEOMETPUIECKUX BEJIMIHH, B KAUECTBE «3aMECTHUTEIIS» YHCIIA.

B nporpamme yue6HOrO Kypca «MaremaTnka» MpelCTaBIeHa HAaIAJHAs TEOMETPHS, HAlPABICHHAS HA Pa3BUTHE 00pPa3HOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUsI, M300pa3UTENbHBIX YMEHUH. DTO BaXXHBIH 3Tall B M3Y4YEHHH T€OMETPHHU, KOTOPBIH OCYIIECTBIACTCS Ha HAIVIAHO-TIPAKTHYECKOM YPOBHE, ONHMpACTCS HA
HarIsAHO-00pa3Hoe MbIIuleHHe oOydaromuxcs. bombmias poiab OTBOAWTCS IMPAKTHYECKOH [ESTENBHOCTH, OIBITY, SKCIIEPUMEHTY, MoaenupoBaHuio. OOydaromuecs
3HAKOMSATCS C I'€OMETPUYECKMMH (UrypaMd Ha IUIOCKOCTH W B NPOCTPAHCTBE, C MX NPOCTEHIIMMH KOH(UTYpauusMHu, ydaTcs M300pakaTh MX Ha HEIWHOBAaHHOW U
KJIeT4aToi Oymare, paccMaTpHBaIOT MX MPOCTEHIIME CBOMCTBA. B mpoliecce n3ydeHus HarIsJHOM reOMETpUH 3HAHMUS, ITOJTy4YeHHbIe 00Y4alOIMMHCS HAa YPOBHE HA4YaIbHOTO
o01ero 06pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCSI.

CornacHo y4eOHOMY IUIaHy B 5-6 Kiaccax H3y4aeTcs HMHTETPHPOBAHHBIM IpeaMeT «MaremaTHka», KOTOPBIH BKIIIOYAeT apu(METHYEeCKUil Marephan H
HaIJBIIHYI0 TEOMETPHIO,  TAKXKE NMPOIEIEBTHUECKNE CBEICHHUS U3 aJIreOphl, AJIEMEHTHI JJOTMKH U Hayajla OMUCATEIbHOW CTATUCTUKH.

OO61ree YrCI0 9acoB, PEKOMEHI0BaHHBIX JJIS M3YUEeHUS MaTeMaTHkH, - 340 gacoB: B 5 kiacce - 170 gacoB (5 gacoB B Heneno), B 6 kiiacce - 170 gacos (5 gacoB B
HEZEITI0).

COJEP KAHUE OBYUYEHUS
S KJIACC

HatypanbHble yncia u HyJIb

Hatypansroe uncno. Psx HarypanpabIX uncen. Yucio 0. M300pakeHne HaTypalbHBIX YUCEN TOYKaMHU Ha KOOPIWHATHOW (YHUCIIOBOI) MIPSIMOIA.

[No3umronnas cucrema cuucieHus. PuMckas Hymepamnus Kak IpuMep HEMO3UIIHOHHOW CHCTEMBI CUUCIICHU. JlecsITHaHas cucTeMa CUMCIICHUS.

CpaBHeHHE HATYPAJIbHBIX YHCEN, CPAaBHEHHE HATYpaJIbHBIX yHcell ¢ HynéM. CriocoObl cpaBHeHHs1. OKpYTJIEHUE HATypalbHBIX YHCEll.

CrnoxeHne HaTypalbHBIX YHCEN, CBOMCTBO HYJIS NPH CIOXKEHUH. BrunTanue Kak AeWCTBUE, 00paTHOE CIOKECHUIO. Y MHOXKCHHE HATYPaJIbHBIX YHCEJI, CBOWCTBA
HYJIS M €IMHUIIBI IPH YMHOXEHUH. JleneHne kak aeicTBue, o0paTHOe yMHOXEHUI0. KOMIIOHEHTHI eficTBHM, CBSI3b MeXAy HUMH. [IpoBepka pesynbTrata apuh)MeTHUECKOTO
nerictBus. [lepeMecTuTenbHOE U COYETAaTEIHFHOE CBOMCTBRA (3aKOHBI) CIIOKEHHS M YMHOXEHHUS, PACTIPEICTIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKCHUSI.

Hcnonb3oBanue OyKB isi 0003HAYCHUSI HEM3BECTHOTO KOMIIOHEHTA M 3aIIUCH CBOWUCTB apU(METHYECKUX ACHCTBUI.

Jenurenu u KpaTHbIE YKciia, pa3fiokeHue Ha MHOXkUTeu. [Ipocteie u coctaBHble yncna. [Ipusnaku aenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTesieM. 3alnch YUCia B BUAE CYMMBI Pa3psiIHBIX CIaraeMbIX.

UncnoBoe BBIpaXEGHHE. BblunclieHHe 3HA4YEeHWH YWCIOBBIX BBIPAKCHWH, TOPSAAOK BBINOJHEHUS JeHWCTBHH. lcronb3oBaHWE TIpU  BBIYHMCICHHAX
MEPEMECTUTEIHHOTO M COYETATEIFHOTO CBOWCTB (3aKOHOB) CIIOKEHMSI M YMHOXKEHHS, PaclpeIeIMTeIbHOTO CBOHCTBA YMHOKCHHSI.

dpoou

IIpencraBnenne o apoOM Kak cnocobe 3amucu 4acTH BenudyuHbBL. OObIKHOBeHHBIE JpoOu. [IpaBHibHBIE M HenpaBwiIbHbIE ApoOu. CmemanHas ApoOb,
TIPECTaBICHNE CMEIIaHHOW poOH B BHIE HENPABWIBHOM IpoOH 1 BBIJEIICHHE LIEN0I YaCTH YHcia U3 HeMPaBUIbHOM n1pobu. M3o00pakenne qpoleil ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE cBOMCTBO npobu. Cokparenue qpooeii. [IpuBenenne apodbu k HoBoMy 3HaMeHaTemo. CpaBHeHHe NpoOei.

CroxeHre ¥ BRIYUTaHHUE Ipo0eil. YMHOKEHHUE U JieNieHne Apobeli, B3auMHO - 00paTHbIe Apodu. HaxokieHue 4acTy mMesioro H IeNoro Mo €ro 4acTy.

Jlecsatnanas 3anuch npodeit. IlpencraBienne AecsTHIHOW NpoOU B BHIE OOBIKHOBEHHOH. M300pakeHre NECATHYHBIX ApOOEH TOUYKaMH Ha YHCIOBON MPSMO.
CpaBHeHUE NeCATUIHBIX IPOOEH.

ApupmeTrueckue JeHCTBUSA C IECITUIHBIMA Apo0smMu. OKpyTieHHe AeCATHIHBIX Tpooeit.

Pemenne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amad apudMerHyeckuM crocoboM. Pemenne sormyeckux 3amad. Pemenwe 3amad mepeGOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonp3oBanye Ipy pelIeHNH 33/1a4 TaOJIUII U CXEM.

Pemenue 3amau, copepikaliux 3aBUCHUMOCTH, CBS3bIBAIOLIUE BEJIIMYMHBL CKOPOCTb, BPEMsl, PACCTOSHHE, L[€HA, KOIMYECTBO, CTOMMOCTb. EAMHUIIBI N3MEpeHus:
Macchl, 00bEMa, LIEHBI, PACCTOSHUSA, BpDEMEHH, CKOPOCTH. CBsI3b MEXKy CIMHULIAMU U3MEPEHHUS KaXKI0H BEIMUMHBI.

Pewienne oCHOBHBIX 33124 Ha JPOOH.



IIpencraBnenne JaHHBIX B BUE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harnsanas reomerpust

Harnsgnele npencrasneHus o (Urypax Ha IUIOCKOCTH: TOUYKa, HpsiMas, OTPE30K, JIyd, YroJl, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. I[IpsmMoi,
OCTpBIH, TYNOHN U pa3BEPHYTHIMN YIJIbL.

JlnHa oTpe3ka, METpUIECKNE SANHUIBI ATUHBL. JJTNHA JIOMaHOM, IEpUMETP MHOTOYTOJIbHUKA. I3MepeHne U OCTPOSHHE YTIIOB C TOMOLIBIO TPAHCIIOPTHPA.

Harnsoaele npencrasineHus o GUrypax Ha INIOCKOCTH: MHOTOYTOJIbHUK,

NPSIMOYTOJIBHUK, KBaApar, TPEYroJbHUK, O paBeHCTBE Quryp.

N3zobpaxenue ¢puryp, B TOM yucie Ha kieryatoi Oymare. [Toctpoenue koHUTrypanuii U3 yactei NpsMoi, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KieT4aToil Oymare.
Hcnonb30Banue CBOMCTB CTOPOH U YIJIOB IIPSMOYIOJIbHUKA, KBaJpaTa.

[Tnouans NpsIMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJLHUKOB, B TOM 4uciie Guryp, n3o0paxE€HHBIX Ha KiieTdatoid Oymare. EnuHuIb
WU3MEPEHUs MIIOIMIA N,

HarnsigHele npencTaBieHUss O TNPOCTPAHCTBEHHBIX (HUrypax: MpSIMOYroJjbHBIA TNapajulenienunes, KyO, MHOTOrpaHHUKH. M300pakeHne MpOCTEHIINX
MHOTOTpaHHUKOB. Pa3BEépTku KyOa u mapamtenenunena. Cozganue Moaenei MHOTOTpaHHUKOB (M3 OyMaru, pOBOJOKH, IUTACTIIIMHA U APYTHX MaTepUalOB).

O0BEM IIPAMOYTOJIBHOTO MTapauleNnenunesa, Kyoa. Exuanis! m3Mepenns oobéma.

6 KJIACC

HarypaJjbHble unciaa

Apudmerndeckre JeWCTBUS ¢ MHOTO3HAYHBIMH HATYpabHBIMU YHCIaMA. UHCIIOBBIE BBIPAKECHUS, TIOPSIIOK ACWCTBUH, HCIOIB30BaHUEe CKOOOK. Mcmons3oBanme
IPY BBIYHCICHUAX MEPEMECTUTEIBHOTO U COUETATEIbHOTO CBOMCTB CIIOKEHHS M YMHOXEHMS, PaclpeieMTeNbHOTO CBOMcTBAa yMHOXeHUsA. OKpyTrieHHe HaTypalbHBIX
gHCced.

JenuTenu u KpaTHbIE YKCIIa, HANOOIBIINHI 00N AEIUTENb U HAaUMEHbIIee o0Iiee KpaTHoe. J[enMMoCTh CyMMBI U IPOU3BECHHUS. J{eneHne ¢ 0CTaTKOM.

JApodu

OOBIKHOBEHHAsI IpoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue Apodeil. CpaBHEHHE W yNOpsIOYMBaHUE NpoOei. Penienne 3a1ady Ha HaXOXIEHHE YacTH OT
EJIOTO U IIeJIOT0 10 ero 4acTu. [JIpoOHoe 4rciio kKak pe3ynbrat AeneHus. [IpencTapnenne AecATHIHON ApoOH B BHEC OOBIKHOBEHHOH IpOOH M BOZMOXKHOCTB TIPEICTABICHUS
OOBIKHOBEHHOI1 ApOOH B BHJE NeCATUIHON. [lecaTHUHBIe IpOOH M METpHUYeCcKas cUcTeMa Mep. ApudMeTHdecKkue AeHCTBHUS U YHCIOBBIC BRIPAXKCHUS ¢ OOBIKHOBEHHBIMHU U
JECSITHIHBIME APOOSMH.

OtHomreHue. JleneHne B TaHHOM OTHOIIEHUH. Macmira0, mponopuus. [IpiMeHeHe mponopunii Ipy pereHuH 3a1ad.

[onsaTue mporeHTa. BrraucieHne mporeHTa OT BEIWMIWHBI W BEIMYHUHBL 10 €€ MPOLCHTY. BrIpakeHrne MPOLEHTOB ACCATHYHBIMU poOsMu. Pemenne 3amad Ha
NPOLEHTHI. BrlpakeHne OTHONIEHNUS BEJIMYHH B POLIEHTAX.

IMonoxkuTeNbHBIE H OTPUIATETbHBIE YHCJIA

[MonoxuTenbHble W OTpUlATeNbHble 4ucna. llenpie udmcia. Mopaynb 4ucia, TeOMETpHYecKash HHTEpIperalus MOoAayis uucia. M3o0paxeHue dyucen Ha
KOOPAWHATHOW npsAMoit. Uucmossle mpoMexxyTku. CpaBHeHHE yuced. ApupMeTHIecKre NeHCTBHS C MOIIOKUTSIFHBIMU U OTPHLATESIFHBIMHI YUCIIAMH.

[IpsiMoyroipHas cucTeMa KOOPIUHAT Ha TUIOCKOCTH. KoopamHATH TOUKK Ha TIOCKOCTH, adcimcca u opauHarta. [loctpoenne Todek u GuUryp Ha KOOpAHMHATHON
TUTOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Tpumenenne OykB Juisl 3aIlMCH MaTeMaTHYECKUX BBIpRKCHHH W mpemnoxeHuid. CBoiicTBa apudMeTnyeckux NecTBUNA. ByKBEeHHBIE BBIpaXXEHUsI U YHCIIOBBIC
MOJICTAHOBKHM. ByKBEHHbIE PaBEHCTBA, HAXOXKJICHHUE HEM3BECTHOTO KOMIOHEeHTa. DopMmyibl, (OpMyJbl IepuMeTpa M IUIONIa M NpsAMOYroNbHHUKA, KBajpaTa, oObéMa
rapaJuleNienumesia u Kyoa.

Pemenne TekcTOBBIX 3a/1a4

Pewenne TekCTOBBIX 33124 apudmMeTHIeckuM criocoboM. Pemenue nornueckux 3anay. Pemenne 3aqay nepedopom BceXx BO3MOKHBIX BAPHAHTOB.



Pemenue 3amay, comepikalmux 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIMYHMHBL: CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTb, MPOU3BOAUTENBHOCTS,
BpeMsi, 006EM paboThl. EAMHMIBI H3MEPEHHs: MaCChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b MEXy €IMHULIAMU U3MEPEHHS KK O BEIINIUHBI.

Pemenne 3agau, CBI3aHHBIX C OTHOLIEHNUEM, TPOIIOPLHOHATBHOCTHIO BEINYNH, IPOLIEHTAMH; PELICHHE OCHOBHBIX 3a/1a4 Ha APOOU W NPOLICHTHI.

OreHKa 1 IPUKHUIKA, OKpyTieHue pe3ynpTara. CocTaBneHne OYKBEHHBIX BEIPAKCHUH 10 yCIOBHIO 3a1a4H.

ITpencraBnenne JaHHBIX C MOMOIIBIO TAOMUI U AuarpaMM. Cton0vaTeie JUarpaMMBbl: YTEHHE U TOCTpoeHHe. UTeHne KPYToBBIX JHAaTrpaMM.

Harnsanas reomerpust

Harnsinaele mpencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, NpsiMasi, OTPE3OK, JIyd, YroJl, JOMaHas, MHOTOYIOJBbHHUK, YETHIPEXYTOJbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KpPYT.

B3auMHoe pacniosio’keHue ABYX NPSIMBIX Ha IUIOCKOCTH, MapajiesibHble MpsSMble, IEpIeHAUKYIApHbIE NpsMble. MI3MepeHne pacCTOSHUM: MeXy IByMs TOUKaMHU,
OT TOYKH [0 IIPSIMOM, JJIMHA MaplIpyTa Ha KBaJpaTHOU CETKE.

V3mepenne M NOCTPOEHHE YIJIOB C IOMOLIBbIO TPAHCIOPTUPA. BHIBI TPEeyrojabHUKOB: OCTPOYrOJbHBIN, MPSIMOYTOJbHBIH, TYNOYTOJbHBIH, paBHOOCHPEHHBIH,
PaBHOCTOPOHHHUH. YUeTBIPpEXYTONBHHUK, MPUMEPHl YeTHIPEXYTONBHUKOB. [IpAMOYTroNbHIK, KBaJIpaT: MCIONb30BAaHHE CBOMCTB CTOPOH, YIJIOB, AuaroHaiei. M3obpaxeHnne
TreOMETPUYECKHX (PUTYp HA HEJIMHOBAHHOW OymMare ¢ MCIIOIb30BaHUEM LIUPKYJIS, TMHEWKH, YTOJIbHUKA, TpaHcropTupa. [loctpoenns Ha knetdaroi Oymare.

[Tepumerp MHOTOyrONMBHMKA. IlOHATHE Miomanu GUrypbl, €OUHUIB U3MEpeHHs Iomanu. [IpubmmkéHHoe n3MepeHne Iuomaan (Guryp, B TOM dYHCIEe Ha
KBa/paTHOH ceTke. [IpnbnmkéHHoe N3MepeHue AIMHBI OKPY)KHOCTH, IIOIAAN KpyTa.

CuMMeTpHs: LIEeHTpaNbHas, OCEBas U 3€pKalibHAasi CHMMETPHH.

ITocTpoeHne cuMMETPUYHBIX GUTYD.

Harnsigaele mpesncTaBiIeHUs O HPOCTPAHCTBEHHBIX (HUTypax: Mapauiesienune], KyO, Npu3sMa, NHpaMuaa, KOHYC, LMIMHAP, map u cdepa. M3o0paxenue
npocTpaHcTBeHHBIX ¢Guryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, IMIMHApPAa W KoHyca. Co3lmaHue Mojeneldl NMpOCTPaHCTBEHHBIX (uryp (M3 Oymaru, NpoOBOJIOKH,
TUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

[Tonsatue 06bEMa, eTUHUITBI U3MepeHus 00bEMa. OOBEM MPAMOYTOJIBHOTO NapaluIeNienunena, kyoa.

MHNPEJIMETHBIE PE3YJIbTATBI

Ilpeomemmnsie pe3ynbmamol 0C60eHUA NPOZPAMMbL YUeOHO20 KYPCa K KOHUY 00yuenus 8 5 Knacce:

Yucna u évluucienus

[ToHnMAaTPh ¥ IPaBUIILHO YIIOTPEOIATH TSPMUHEI, CBSI3aHHBIC C HATYPAIbHBIMHU YHCIAMH, OOBIKHOBCHHBIMH U JICCITHIHBIME JPOOSIMHU.

CpaBHHBATH U YIOPSIIOYNBATH HATYPAIbHBIC YHCIA, CPABHIBATH B IIPOCTEHIINX CITydasiX OOBIKHOBEHHBIC IPOOH, IECATHIHBIC IPOOH.

CoOOTHOCUTh TOYKY Ha KOOPIUHATHOW (YHCIIOBOW) MPSMOH C COOTBETCTBYIOIIMM €H YHCIOM WM M300pa)kaTh HaTypalbHBIC YHCIa TOYKAMH Ha KOOpP JMHATHON
(4UCITOBOI) TIPSIMOIA.

BBINOTHATE apUPMETHIESCKHE ASHCTBHS C HATYPAIbHBIMHU YHCIIAMH, C OOBIKHOBCHHBIMH APOOSMH B MIPOCTEHIINX CITyYasX.

BBIIOTHATE MPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHHH.

OKpyYTIIATh HaTypaJbHBIE YUCIIA.

Pewenue mexcmoswix 3a0au

PemaTh TekcTOBBIE 3a1a9U apU(METUIECKIUM CIIOCOOOM M C TIOMOIIIBIO OPTaHN30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemats 3aga4u, copepxaiiie 3aBUCHMOCTH, CBS3BIBAIOIINE BETMUHUHBI: CKOPOCTh, BPEMsI, PACCTOSTHHUE, [I€HA, KOJIMIECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3aIUCH, CXEMBI, Ta0IHIBI, 0003HAYCHUS IIPU PCIICHUH 3a]ad.

[Tonmp30BaThCs OCHOBHBIMHU €IMHUIIAMU H3MEPECHHS: IICHBI, MACCHI, PACCTOSHHS, BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU CTUHHIIBI BEJIMYHHEI Yepe3 APYyTHe.

W3pnekaTh, aHATM3UPOBATH, OIICHUBATh MHPOPMALIUIO, IPECTABICHHYIO B Ta0NHUIE, HA CTOJIOYATOW AUArpaMMe, HHTCPIPETUPOBATh MPEICTABICHHEIC JaHHBIC,
UCIIOJIb30BaTh JAHHBIC MTPH PEIICHUU 3a1a4.

Haznaonan zeomempusn

[Tonp30BaThCs FEOMETPUICCKUMU MOHATHIMU: TOYKA, IPAMAasi, OTPE30K, JIy4, YroJi, MHOTOYTOJIbHHK, OKPY>KHOCTh, KPYT.




IpuBOIUTE IPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHPA, UMEIOIINX (GOPMY H3YUEHHBIX TEOMETPHUIECKHX QHUTYD.

Hcrmons30BaTh TEPMHHOJIOTHIO, CBI3aHHYIO C YTJIAMU: BEpIIMHA CTOPOHA,

C MHOTOYTOJIFHUKaMH: YTOJI, BEPIINHA, CTOPOHA, IMATOHATb, C OKPYKHOCTBIO: Paanyc, IHaMeTp, IIEHTP.

N306paxaTh U3ydeHHBIE TEOMETPHUECKHE (UTYPHI HAa HEJTMHOBAHHOM U KJIETYaToi Oymare ¢ TIOMOIIBIO IIUPKYIIS M JIHHEHKH.

HaxomuTs UIMHBI OTPE3KOB HEMOCPEICTBCHHBIM H3MEPEHHEM C TOMOIIBIO JIMHEWKH, CTPOMTH OTPE3KH 3aJaHHOM IUTMHBI, CTPOWTH OKPYKHOCTH 3aIaHHOTO
pazaunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAJpaTa JUIS UX MOCTPOEHUSI, BEIYUCIICHUS TUIOIAAN U IEPHUMETPA.

BBIUHCIIATE IEPUMETP | TUIONIA(h KBAApaTa, IPSIMOYTOJIbHUKA, (DUTYpP, COCTABICHHBIX U3 MPSIMOYTOJLHUKOB, B TOM YHCIIE PUTYD, H300PaKEHHBIX HA KIIETYATOM
Oymare.

ITonp30BaThCS OCHOBHBIMU METPUYCCKUMU €AMHUITAMU U3MCPCHUA MJIMHBI, TIJIOMIaIW; BbIpaXaTb OAHU C€AWMHULBI BEIMYUHBI YEPE3 ApYyTrue.

Pacro3HaBaTh mapauienienuie, Ky, HCoIb30BaTh TEPMHUHOJIOTHIO: BEPIIHHA, PeOPO TPpaHb, H3MEPEHHUS, HAXOIUTH H3MEPCHHS MapaJlIe/ieuIea, Kyoa.

Breraucnars O6'LéM KY6a, napajjiejenuieaa mno 3alaiHHbIM U3MEPCHUAM, IMOJIB30BaATHCA CANHUIAMU U3MEPCHUA O6’BéMa.

Pemars HECIOKHBIE 33/1aUH HA H3MEPEHHE TEOMETPUIECKHUX BEJIMIHH B IIPAKTHIECKHX CHTYAIHIX.

IIpeomemusle pe3ynbmamasl 0c60eHUsA NPOZPAMMbBL YUeOHO20 KypPCa K KOHUY 00yuenus 6 6 knacce:

Yucna u evluucnenus

3HaTh M OHMMAaTh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMHU BHIAMH YHCET M CIOCOO0AMH MX 3allUCH, NMEPEXOIUTH (€CIHM 3TO BOZMOXHO) OT OJHOH (hOpPMBI 3anuch
yucIia K Jpyrou.

CpaBHI/IBaTI) 1 ynopsAa0o4uBaTh LEJIbIC YUCIIa, O6bIKHOBeHHLIe " JCCATUYHBIC ]IpO6I/I, CpaBHHUBATh YKCJia OAHOI'O U PAa3HbIX 3HAKOB.

BBIHOIIHS[TB, coycrasd YCTHbBIC U NNMCbMCHHBIC HpI/IéMLI, aqu)MeTH‘IeCKI/Ie HeﬁCTBHH C HaTypaJbHBIMU W ICJIBIMU YUCJIAMH, OOBIKHOBEHHBIMU U JACCATUYHBIMU
I[pO6$[MI/I, TOJIOKUTCIIbHBIMU U OTPHUHATCIIbHBIMA YHCJIaMU.

BEIUKCIATE 3HAUEHUS YHUCIOBBIX BI)Ipa)KCHI/II\;I7 BBIMNIOJHATH MPUKUAKY U OICHKY pE3YyJbTaTa BLIHHCHGHHﬁ, BBITIOJIHATH Hpeo6pa3013aHI/1;1 YHCJIOBBIX BI)Ipa)KeHI/Iﬁ Ha
OCHOBE CBOMCTB apu(METHIECKHIX ICHCTBHH.

CoOTHOCHTH TOYKY Ha KOOPJMHATHOW NIPSIMOI ¢ COOTBETCTBYIOIIMM €H YMCIIOM M N300pakaTh YHMCIIa TOYKaMH Ha KOOPAWHATHOHM NMpPSIMOH, HAXOIUTH MOAYIb

qHCa.

COOTHOCUTh TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOM TOUKH.

OKpYTIIATH HEeJble YUCIa U AeCATHYHBIC IPOOH, HAXOIUTh MIPHOIKCHHUS YUCEIL.

Yucnoswvie u d0yKeeHHble LIPAIHCCHUA

[NonumaTe W ymoTpeOIATh TSPMUHBI, CBI3aHHBIC C 3alMCHIO CTCIICHW YHUCIA, HAXOMUTHh KBaJpaT W KyO YHCIA, BBIYHACIATH 3HAYCHHS YUCIIOBBIX BBIPAKCHUM,
coJiep KaIuX CTENeHH.

[Tonb30BaThCs MPU3HAKAMH JCIIUMOCTH, PACKIIAIBIBATh HATYpaIbHBIE YHCIIA HA TPOCTHIC MHOKUTEIH.

[Tob30BaThCs MacmTaboM, COCTABIISATH IPOIIOPITUN ¥ OTHOIIICHHSI.

Hcmonb30BaTh OyKBEI U1 0003HAYEHUS YHCEI MPH 3aITUCH MAaTEMAaTHYECKUX BBIPAKCHHM, COCTABIATh OYKBEHHBIE BRIPAXKCHHS M (POPMYIIBI, HAXO TUTh 3HAYCHISI
OYKBEHHBIX BBIPQKECHUHN, OCYIIECTBIISST HEOOXOAMMBIE TIOJICTAHOBKH H MTPe0Opa30OBaHMUS.

Haxoauts HeM3BeCTHBIM KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoeguix 3a0au

Pemrate MHOTOIIATOBBIC TEKCTOBBIE 3a1a4H ApUPMETHICCKHM CIIOCOOOM.

Pemrate 3amaum, CBI3aHHBIC C OTHOUICHUEM, MPOMOPIIMOHATFHOCTHIO BEIMYUH, MIPOIICHTAMH, PEIIaTh TP OCHOBHBIC 33/1a4M HA IPOOH U MPOICHTEI.

PewaTths 3amaum, conepikaiiye 3aBHCUMOCTH, CBSI3bIBAIOIIME BEIIMYMHBI: CKOPOCTb, BPEMsl, PACCTOSIHHE, 1I€HA, KOJIUYECTBO, CTOUMOCTb, MPOU3BOJUTEILHOCTD,
BpeMsi, 00bEMa pabOThI, UCIOIB3Yys apu(hMETHICCKIE JCHCTBUS, OLICHKY, IPUKHUIIKY, TIOJIh30BATHCS CIUHUIAMHU H3MEPCHHUS COOTBETCTBYIOIINX BEITHMYUH.

CocTaBnsTh OYKBCHHBIC BBIPAXKEHHUS IO YCIOBHIO 3aauu.



W3BnekaTs MH(GOpPMAIHIO, TPEJCTABICHHYIO B Ta0JINIAX, HA JUHEWHOHN, CTONOYAaTONH MM KPYroBOH AMarpaMmax, HHTEpIPETHPOBATh IIPEACTAaBICHHbIE JaHHBIC,
UCIIOIb30BaTh JaHHbIC IPU PELICHUH 33/1a4.

[IpencraBnsaTe HHPOPMALIUIO C TIOMOIIBIO TAaOJIHII, JINHEHHOHN 1 CTOIOUATON IUATpaMM.

Haznaonan zeomempusn

ITpuBoaMTH IPUMEPBEI OOBEKTOB OKPYKAIOIIETO MUPA, IMEIOIINX (POPMY M3YUIEHHBIX TE€OMETPHUECKUX INIOCKUX U MPOCTPAHCTBEHHBIX (pUTYp, MPHUMEpPHI paBHBIX
¥ CHMMETPHYHBIX QUTYD.

N300paxxaTh ¢ MOMOIIBIO LUPKYJA, JMHEWKH, TPAHCIIOPTHpPa Ha HEIMHOBAaHHOM M KieT4aToil Oymare HM3y4eHHbIC IUIOCKHE T€OMETpHYEeCKHue (QUIYpBl U
KOH(UTypanuy, CAMMETPUYHBIC (UTYPBI.

[Tosp30BaThCs FreOMETPUUECKUMU TTOHATUSIMU: PABEHCTBO (UIYp, CHMMETPHSI, UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPHUEH: 0Ch CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxonuTh BEMYMHBI YIIIOB U3MEPEHHUEM C IOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIUIBI 3aIlaHHOM BEIMYHHEL, IT0JIB30BATHCA MIPH PEIICHUH 3aa4 I'paJ yCHON Mepoi
YIJIOB, PAaCIIO3HABATh HA YepTekKaxX OCTPBIU, IPAMOM, pa3BEPHYTHII U TyIOU YIJIBL.

Bbruncars AMMHY JTOMaHOW, IIEPUMETP MHOTOYTOJIbHHKA, MOJNB30BATHCS €AMHUIIAMH M3MEPEHHS JIMHBI, BBIPAXATh OJHU CIUHMIBI M3MEPEHUs UIMHEI Yepe3
IpyrHe.

Haxoauts, Hcrionb3yst 4epTEKHbIE MHCTPYMEHTHI, PACCTOSHUS: MEX/Ly ABYMs TOUKaMH, OT TOUKH JI0 TIPSIMOM, JUITMHY ITyTH Ha KBaJIpaTHOH CETKe.

Beruncenars miomans GUryp, COCTaBICHHBIX M3 NPSIMOYTOJIBHUKOB, HCIIOIB30BaTh pa3OMEHNE Ha NMPSIMOYTOJIbHUKH, Ha paBHBIC (DUIYPHI, AOCTpPAaWBaHHE IO
HPSIMOYTOJIbHHKA, TT0JIb30BATHCSI OCHOBHBIMH €IMHHAIIAMU U3MEPEHHS IUIOIIAIN, BEIPAXKaTh OJJHN CIHMHUIIBI H3MEPEHHS MJIOIAAN Yepe3 IpyTHeE.

Pacmio3naBaTh Ha MOZEISIX ¥ M300paKEHUSIX IMPaMHLY, KOHYC, IUIHHAP, UCTIOIb30BAaTh TEPMHHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBaHHUE, pa3BEPTKA.

W300paxxaTh Ha KiIeT4aToil Oymare mpsMOYTOIbHBIHN Mapaieenume.

Brrancnars 06bEM IpsSMOYTOJIFHOTO IapajlIesiennIeia, Ky0a, MoJIb30BaThCsl OCHOBHBIMU SIMHUIIAMU H3MEPEHHS 00BhEMa;

Pemrate HecI0KHBIE 3a7]a4l HA HAXOXKACHNUE TEOMETPUUECKUX BEITMYMH B IPAKTUYECKUX CHUTYaIIHX.

TEMATHYECKOE INTAHUPOBAHUE

5 KIIACC
HanmeHnoBaHue pasenoB 1 TeM IPOrpaMMBI KosuectBo yacoB OnextponHbIe (IIU(POBLIE)
Bceero KonTponbHble [Mpaktuyeckue 00pa3oBaTeNbHBIE PECYPCH
paboTHI paboTHI

1 Hatypanbabie yncna. J[edCTBUS ¢ HATYpATbHBIMU 49 3 bubnmnoreka [JOK
YHCIIaMHL. https://m.edsoo.ru/7f4131ce

2 Harnsnnas reomerpust. JIMHUM Ha TUIOCKOCTH. 8 2 Bbubnnoreka IJOK
https://m.edsoo.ru/7f4131ce

3 Harnsgaas reometpusi. MHOTOYTOJTBHHUKH. 7 1 Bubmmorexka [IOK
https://m.edsoo.ru/7f4131ce

4 Harnsimaas reometpusi. Tena u Gurypsl B 8 1 Bubmmoreka [IOK
MIPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce

5 OOBIKHOBEHHBIE IPOOH 49 3 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4131ce

6 JlecsaTraHbIe TPOOH. 37 2 1 bubnmoreka [JOK
https://m.edsoo.ru/7f4131ce

7 [ToBTOpenue n 0600IIeHE. 12 1 bubmorexa [JOK



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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6 KJIACC
HammeHoBaHme pa3aesioB U TeM MPOTPaMMEL KommuecTBo yacos DneKTpoHHBIC (ITU(PPOBEIC)
Bcero KontponbHbie [IpakTnueckue 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboTHI
1 HarypanpHble gncia. 15 2 bubamoreka [TOK
https://m.edsoo.ru/7f414736
2 Harnsmaas reomerpus. [IpsiMple Ha TIIOCKOCTH. 6 1 Bubmmoreka [IOK
https://m.edsoo.ru/7f414736
3 Hpodu 57 4 bubmmoreka [IOK
https://m.edso0.ru/7f414736
4 Harnsmras reomerpusi. CuMMeTpust. 6 1 bubmoreka [IOK
https://m.edsoo.ru/7f414736
5 Bripakenus ¢ OykBamu 11 bubnuoreka [IOK
https://m.edsoo.ru/7f414736
6 Harnsnnas reometpus. @Urypbl Ha TUIOCKOCTH. 15 3 bubanoreka [JOK
https://m.edsoo.ru/7f414736
7 [TonmoxuTenbpHbBIE U OTPULIATEIBHBIE YHCIA 38 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f414736
8 Harnsnnas reomerpust. @urypsl B IpOCTPAHCTBE. 8 1 bubanorexa [JOK
https://m.edsoo.ru/7f414736
9 IIpencraBneHue JaHHBIX. 4 bubanoreka [JOK
https://m.edsoo.ru/7f414736
10 [ToBTOpeHnue, 0600IIeHNE, CHCTEMAaTH3AIINS 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 9 7

HPOI'PAMMA YYEBHOT' O KYPCA «AJITEBPA» B 7-9 KNIACCAX

HOSACHUTEJIBHAS 3AIIUCKA

Anre0pa SIBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEr0 00pa3oBaHus: OHA 00CCIICYNBACT M3YUCHUE APYTHX AUCIHILINH, KaK €CTECTBEHHO -HAyYHOTO,
TaK 1 TYMaHUTApHOTO ITUKJIOB, eé OCBOEHHE HeO6XOZII/IMO JJIA IPOJOJIKCHUSA O6pa3OBaHI/IH nB ]'[OBCe)IHeBHOﬁ ku3HU. PazButne y 06yqa}0umx0ﬂ Hay4YHBIX Hpe]lCTaBJ'IeHI/Iﬁ
0 TPOUCXOXKICHUH M CYIIHOCTH ainredpanveckux abCcTpakiui, crocode OTpakeHHs MaTeMaTHYeCKOW HAyKOW sIBJICHUI M TMPOIIECCOB B MPUPOJAE M OOLIECTBE, POJIU
MaTeMaTHYeCKOro MOJEIMPOBAHKS B HAYYHOM MO3HAHHH U B MPAKTHKE CIOCOOCTBYeT (hOPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS] M KAueCTB MbIIUICHHS, HEOOXOIUMBIX
JUTSI TalITallid B COBPEMEHHOM IU(poBoM ob1iecTBe. M3yuenne anreOpsl oOecriednBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBHS W BBIBOIBI, (OpPMyIHpoBaTh yrBepxkaeHus. OcBOeHHE Kypca anredpbl
o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOMIMXCS: OHU HCIOJB3YIOT JCIyKTHBHBIC M HWHIYKTUBHBIC PacCyXICHHs, OOOOIICHHWE U KOHKPETH3AIHUIO,
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abctparupoBanue U ananoruto. OOydeHue anreOpe MpennoiaraeT 3HAYUTEIbHBIA 00BEM CAMOCTOSTENBLHON JEATEIBHOCTH OO0YYAIOUIMXCS, MMOITOMY CaMOCTOSTEIHHOES
pelIeHUe 3a/1a4 SABJISETCS pean3anneil AesTeIbHOCTHOTO MPUHIINIIA 00YUeHHS.

B cTpykType mporpammbl y4eOHOTO Kypca «Ajredpay Uit OCHOBHOTO 001Iero 00pa3oBaHusl OCHOBHOE MECTO 3aHUMAIOT CO/ICPIKATEIbHO-METOMICCKUE JTHHUU:
«Yucna W BBIYUCICHUSY, «AJreOpanyuecKre BbIpaKEHHS», «YpaBHEHHS M HepaBeHCTBa», «DyHkumu». Kaxnaas W3 3THX COAEPKATENbHO -METOJMYECKUX JIMHHUN
pa3BHBaeTCs Ha MPOTSHKEHHH TPEX JIET M3YUYCHUs] Kypca, B3aMMOJICUCTBYSI C APYTMMH €ro JIMHUSAMH. B Xoje m3ydeHus y4eOHOro Kypca OOYyYaloluMCcs MPUXOIUTCS
JIOTHYECKH PACCYXK/aTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH $3bIK. B CBSI3U ¢ 3THM B IIpOrpamMmy yueOHOro Kypca «Anredpay» BKIIOYCHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3ieiax MaTeMaTH4eCKOro oOpa3oBaHHUS M CHOCOOCTBYIOIIME OBJIAACHHIO OOYYaroUIMMHUCS OCHOB YHHMBEPCAJILHOTO
MaTeMaTHYecKoro si3bika. ComeprkaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YUE€OHOT0 Kypca «ANreOpay sBJIseTCs ero MHTErpUpOBaHHbBIN XapakTep.

Conepxxanune JuHUM «YUclHa W BBIYMCICHUS» CIYXHT OCHOBOM JUIs JAJbHEWIIEro M3YyYeHHsT MaTeMaTHKH, CIOCOOCTBYET Pa3sBUTHIO Y OOydaromuxcs
JIOTUYECKOTO MBIIUICHHS, (OPMUPOBAHHUIO YMEHHS MOJB30BAThCS AJITOPUTMAMH, a TaK)Ke NMPUOOPETEHUIO MPAaKTUUECKHX HABBIKOB, HEOOXOAMMBIX JJIsl NOBCEIHEBHOU
KU3HU. Pa3BUTHE TOHATUS O 4YMCIE HAa YPOBHE OCHOBHOIO OOLIEr0 OOpa30BaHUs CBS3aHO C pAIMOHAJIBHBIMH W HWPpPAlMOHAJIBbHBIMH 4HCIaMH, (HOpMHUPOBAHUEM
NPE/ICTABJICHUH O AEHCTBUTEIBHOM YHuciie. 3aBepllieHHe OCBOSHHS YUCIOBOW JINHUU OTHECEHO K CpellHeMY 00IleMy 00pa30BaHHIo.

Conepxanue JByX anreOpandecKux JHHUH - «AnreOpanveckue BhIPAKCHUS» U «YPAaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUYAIOLIHXCS
MaTEeMaTHYECKOT0 arapara, He00X0AUMOTro IS PEIICHHS 3a1a4 MATEMATHKHU, CMEXKHBIX MPESIMETOB U MPAKTHKO-OPUCHTHPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 001Iero
00pa3oBaHus y4eOHBbIM MaTepHal TIPYIIUPYETCS BOKPYr PalMOHANBHBIX BhIPOXKCHHI. ANredpa JEMOHCTPUPYET 3HAYCHHE MATEeMAaTHKH KaK s3bIKa JUIS TOCTPOCHUS
MaTeMaTUYeCKUX MOJIesIel, OMUCaHHs TMPOIECCOB M SIBICHUN peanbHOro Mupa. B 3amaun oOydeHHs anrebpe BXOMAAT TAaKKe AajbHeillliee pa3BUTHE alrOPUTMHUYECKOTO
MBIILICHHSI, HEOOXO0AMMOT0, B YaCTHOCTH, JUIsi OCBOCHHS Kypca MH(POPMATUKHU, U OBIIA/ICHHE HABBIKAMH JIEAYKTUBHBIX paccyxacHuil. [IpeoOpazoBanne cUMBOIBHBIX Gopm
CIOCOOCTBYET Pa3BUTHIO BOOOPaXkKEHHsI, CIIOCOOHOCTEH K MAaTEMaTHYeCKOMY TBOPUYECTBY.

Conepxanue (HyHKIIMOHATBHO-TpaGUUSCKON JIMHUK HAIICJICHO HA MOJYYCHHE OOYYAIOUIUMHUCS 3HAHHMH 0 (QYHKIMAX KaK BaKHCHIICH MaTeMaTHYECKOH MOIEH
JUISL OTIMCAHUS U MCCIIEIOBAHUS Pa3HOOOPa3HBIX MPOLECCOB U SIBJICHHUH B IpUpoe U obuiecTBe. M3yueHne MaTepuasia crocoOCTBYET Pa3BUTUIO Y O0YYAIOUIMXCS YMEHUS
UCIIOJIb30BaTh Pa3jIMYHbIC BBIPA3UTENbHBIE CPEACTBA S3bIKa MATEMaTHKH - CIIOBECHbBIC, CHMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIaA B (hOpMHpOBaHKE MPECTaBICHUIN O
pOJIM MaTeMaTHKU B Pa3BUTHH NUBUIN3AIMU U KYJIbTYPHI.

CornacHo yaeOHOMY TuIaHy B 7-9 kiaccax m3ydaeTcsl y4eOHBIH Kypc «Anredpay, KOTOPBIA BKIIOYAET CIEIYIONINE OCHOBHBIE pa3/ieibl coaepkanus: «Hucma u
BBIYHCIICHUS», «AJIreOpandyeckue BEIPAKEHUN», «Y PaBHEHHS U HEPABEHCTBAY, «DYHKIIUUY.

O01ee 9rcIo 9acoB, peKOMEHAOBAaHHBIX IS U3YUeHUs ya4eOHOTo Kypea «Anredpay, - 306 gacoB: B 7 kimacce - 102 gaca (3 gaca B Henemo), B 8 kiracce - 102
gaca (3 Jaca B Hezeno), B 9 kimacce - 102 vaca (3 yaca B HelelTio).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucaa u BEIYMCIEHUSA

Jpobu OOBIKHOBEHHBIE M JECATHYHBIC, MEepexoa OT OoaHOoW (opMbl 3ammcu ApoOeil k napyroil. IloHSsTHE panMOHAIBHOTO YHCIA, 3alKCh, CPaBHEHHE,
YIIOPSIIOYNBAHUE PALMOHATIBHBIX YHCEN. ApupMeTHIECKHE ISHCTBHA C pallMOHAIBHBIMU YicIaMu. Pemenne 3a1a4 n3 peabHOM MPaKTUKK HAa YacTH, Ha APOOH.

CremeHb ¢ HATYpaIbHBIM ITOKA3aTeNeM:  OIpPEAEICHHE, TPeoOpa3oBaHue

BBIPQKEHUI Ha OCHOBE OIIPEEIICHHS, 3aUCh OONBIINX yncel. [IpoIeHTH, 3aITUCh MPOLIEHTOB B BHJE IpoOH U JpoOu B BHIE MPOLEHTOB. TpH OCHOBHBIE 3a7adul
Ha MPOIEHTHI, PELICHNE 3a/1a4 U3 PEaTbHOH MTPAKTHUKH.

IIpuMeHeHHe NPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HaTypaIbHBIX YHCEIN.

PeanbHbIE 3aBHCHMOCTH, B TOM YHCIIE TIPSIMasi U 0OpaTHast POIIOPLIMOHAIBEHOCTH.

Auredpanyeckne BbIpaKeHUs

IlepemeHHbIe, UUCIOBOE 3HAUEHUE BBIPAXKEHUSI C IEpEMEHHON. JIoMyCTUMbIE 3HaUeHUsI IepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTU MEXy BETUUUHAMU B BHUJIE
¢opmyasl. Berancnenus o gpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPRKCHNH, TOKAESCTBEHHO PaBHBIE BHIPAXKEHHS, IIPaBUIIa IPeoOpPa30BaHusl CYMM M IIPOM3BEICHUH,
HpaBHJIa PACKPbITUSI CKOOOK U MPHUBEACHUS NOAOOHBIX CllaraeMblIX.



CBoliCTBa CTEINICHU C HATYPAIbHBIM MIOKa3aTelIeM.

OpHowneHsl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. C0KeHHe, BBIYUTAHNE, YMHOXKECHHE MHOTOUJICHOB. DOPMYIbl COKPAIIEHHOTO YMHOXCHUS: KBaJIpaT CyMMBI
¥ KBagpat pazHocTH. PopMyia pa3HOCTH KBaapaToB. Pa3iioxeHne MHOTOWICHOB HA MHOXHTEIIH.

YpaBHeHUSs] M HePABEHCTBA

VYpaBHEHHE, KOPEHb YPaBHEHHUS, TIPaBHiIa MPEOOPa30BaHUs YPAaBHEHU, PABHOCHIBHOCTh YPAaBHEHHUM.

JIuneitHoe ypaBHEHHE C OJHOM NMEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOTO ypaBHEHUS, PEIICHUE JIMHEHHBIX ypaBHeHUU. CocTaBieHHE ypaBHEHUH IO YCIOBHIO
3aj1auu. PelieHne TeKCTOBBIX 3a/a4 C IOMOIIBIO YpaBHEHUH.

JluneiiHoe ypaBHeHHE C JAByMs IepeMeHHbIMH M ero rpaduk. Cucrema OBYX JHMHEHHBIX ypaBHEHMH C JBYMsI epeMEHHbIMHU. PerieHue cucTeM ypaBHEHHH
CIoCcoOOM NOACTaHOBKH. [IprMepsI peleHns: TEKCTOBBIX 33/1a4 C TOMOIIBI0 CHCTEM yYpPaBHEHHUH.

DyHKUMHU

Koopannata Touky Ha npssMoi. UncaoBble MPOMEXyTKH. PaccTostHre MeXay IByMs TOUYKaMH KOOPAMHATHOM MPsIMOii.

[psimoyronpHast cucrtema koopauHat, ocu OXxu Oy.AGcuucca 1 opAMHATa TOYKH Ha KOOPAMHATHOM IUIocKocTH. [Ipumepsl rpadukoB, 3a1aHHbIX GopMmynamu.
Urenue rpadukoB peanbHbBIX 3aBucuMmocTeid. [lonstre ¢ynkmmm. I'padux ¢pynkumu. CpoiictBa ynkimii. Jluneiinas ¢ynkmms, e€ rpaduk. I'padux Qynkmum y = [x|.
I'padudeckoe penicHre TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEWHBIX YpaBHCHHIA.

8 KJIACC

Yucaa u BbIYUCIEHUS

KBaznparHbiii kopenp u3 uucia. [loHsTne 00 WppanuoHaNbHOM uucie. JlecaTHYHbIE NPHUOIDKEHUS WppalnoHaNbHBIX 4uces. CBoiicTBa apnpMETHUECKHX
KBaJ[paTHBIX KOPHEH U MX NpUMEHEHNUE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUI U BEIYUCICHUSIM. J[efiCTBUTENbHBIE YHCIIA.

CreneHb ¢ IeBIM IoKa3aTeneM u e€ cBoiicTBa. CTaHIapTHAS 3aIIUCh YHCTIA.

AJjredpanyeckue BbIpaKeHUs

KBagpaTHslit TpEXWiIeH, pa3iokeHHe KBaIpaTHOIO TPEXWIEHa Ha MHOXHUTEIH. Anredpandeckas qpods. OCHOBHOE CBOICTBO anredpandeckoi qpoou. CioxeHue,
BBIYMTAHNE, YMHOKEHUE, AeJICHNE anredpandeckux aApoOeil. ParmoHansHbIe BRIpaXKEHHS U X IPEoOpa3oBaHue.

YpaBHeHHus ¥ HepaBeHCTBA

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera. Pemenue ypaBHEeHWH, CBOISIMXCS K JMHEHHBIM W KBaJpaTHBIM.
[Ipocreiimme 1poOHO-palOHANBHBIE yPaBHEHHUS.

I'padnueckast mHTEpHpeTanuss ypaBHEHUI C ABYMsI NEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHHI C ABYMsI NEepeMEHHbIMH. [IpHMephl pemeHus CHCTEM
HEJIMHEIHBIX YpaBHEHUH C ABYMsI IEpEeMEHHbBIMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIocoOOM.

UucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OIHON NepeMeHHON. PaBHOCHIBHOCTh HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl THHEHHBIX HEPABEHCTB C OTHOH MePEeMEHHOM.

DyHKUMU

[Monstue Gpyakumnu. O61aCcTh ONMpEneIeHUS U MHOKECTBO 3HaueHU GyHKIMH. CiocoObl 3a1anus (HyHKIIHH.

I'padux pyskiun. Yrenne croicT QyHKIIM 10 e€ rpaduky. [Ipumepsr rpadukoB QyHKIHA, OTPpaXKaIOMINUX peaibHBIE TPOIIECCHI.

OYHKIMH, OMICHIBAIOIINE MPSMYIO U 0OPATHYIO IPONOPIHOHANBHEIE 3aBHCHMOCTH, nX rpadukn. ®yukmmn y = X%, y = x°, y ="x, y=\x\.I'paduueckoe
pellIeHNe ypaBHEHUN U CUCTEM ypaBHEHUI.

9 KJIACC
Yucsia 1 BLIYHCJIEHHS
ParmonaneHbie Yncia, HPPAUOHAIBHBIC YHCIIa, KOHCYHBIC U OCCKOHECYHBIC NECCITHYHBIC TPpOOU. MHOXKECTBO NEHCTBUTEIBLHBIX YUCEN, NCHCTBUTEIBHBIC YUCIIA
KaK OCCKOHCUHBIC ICCATHYHBIC IPOOH. B3anMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXKITY MHOXKECTBOM JICHCTBUTEIBHBIX YHCET U KOOPIUHATHON TPSAMOT.



CpaBHEeHHE JICHCTBUTEIILHBIX YUCEN, apH(pMeTHIECKHE NEHCTBHS C AEHCTBUTEIBHBIMHU YHCIAMH.

Pa3meps! 0OBEKTOB OKPYKAIOLIET0 MHUPA, [UINTEIBHOCTH MIPOIECCOB B OKPYXKAIOIIEM MHUPE.

[MpnbmmxEénHOE 3HaUEHNE BETMYNHBL, TOYHOCTD pHOmnkeHus. OkpyriaeHue yncen. [Ipuknaka 1 oneHKa pe3yabTaTOB BBIYNCI CHUMH.

YpaBHeHUSs] M HePABEHCTBA

JluneitHoe ypaBHeHue. Pemienue ypaBHEHM, CBOIAIIMXCS K JIMHEHHBIM. KBazpaTHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOASILMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHHI TpeTbel U YETBEPTOHN CTENEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenne npoGHO-panoHALHBIX YpaBHEHUH. PelieHne TeKcToBBIX 3a1a4 anreOpandyeckuM METOIO0M.

VYpaBHeHHE C NBYMS NEpEMEHHBIMU M ero rpaduk. Penienue cucreM ABYX JMHEHHBIX YpaBHEHHUH C JBYMS NepeMEHHBIMH. PelieHue cucteM IBYX ypaBHEHHH,
OJTHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe - BTOpoii crenenu. [ 'paduueckas MHTEpIpETaIis CUCTEMbl YPABHEHUH C AByMs TIEPEMEHHBIMHU.

PeieHne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CIIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHeHBIX HEPABEHCTB C OJHOM MepeMeHHO. Perienne cuctemM TMHEHHBIX HEPABEHCTB C OJIHON nmepeMeHHoN. KBanpaTHeie HepaBeHCcTBa. [ paduueckas
MHTEPIPETALNUS HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs NEPEMEHHBIMH.

DOyHKUMHU
KBanparnunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabomna, KoopANHATH BEPIIUHEI TapaboIbl, 0OCb CHMMETPUH MapaloJIbl.
I'paduky GpyHkmmit: y=Ax, y = Ax +b, y = ~, V = 7>V =V* 3 = \x\, uux csoiicrsa.

YucsioBble MOCJAA0BATEIBHOCTH U NPOTPeccUm

[onsATHE YNCTIOBOII MOCIENOBATEIBPHOCTH. 3a/IaHUE ITOCIICIOBATEIPHOCTH PEKYPPEHTHON (hOopMYIIoi U popMyInoii N-20 dieHa.

ApupmeTrueckas U reoMeTpuueckas mporpeccud. @opmysbl N-To wieHa apu(pMETHIESCKON U TeOMETPUIECKOI MPOrPeCcCHii, CYMMBI IEPBBIX NUJICHOB.

H300pakeHre 4YiICHOB apu()PMETHUCCKOW M I'€OMETPHYCCKOW MPOrpecCHil TOYKAMH HA KOOPIAMHATHON IUIOCKOCTH. JIMHEHHBIM M SKCIOHCHIMAIBHBIA POCT.
CroXHbIE TPOICHTHI.

HNPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yNETATHI OCBOCHUS MPOrPaMMbI YIeOHOTO Kypca K KOHITY 00ydeHus B 7 Kjacce:

Yucna u évluucienus

BrIMONHATE, coueTast yCTHBIE M MMChbMEHHBIC TIPUEMEI, apr(MeTHIECKUE NEHCTBUS C PAllHOHATBHBIMY YHCIaMU.

HaxonuTh 3HaYeHWS YHCIOBHIX BBIPAKEHHM, NMPUMEHATh Pa3HOOOpa3HBIE CHOCOOBI M MPHEMBI BBIYHCICHUS 3HAYCHHUN APOOHBIX BBIPAKCHHMA, COMCPMKAIIIX
OOBIKHOBCHHEBIC U ICCTHYHBIC IPOOH.

[Tepexoauth OT OHON (HOPMBI 3aITUCH YHCEN K APYToi (mpeoOpa3oBIBaTh AECATHUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO IECATUIHYIO JIPOOb).

CpaBHHBATH U YIOPAIOYHBATH PALHOHAIBHBIC YHCIA.

OKpyTIATH 9UCA.

BBITIOMHATE PUKKIKY U OIEHKY pe3yJIbTaTa BBIYMCICHUH, OICHKY 3HAYCHHWN UYWCIIOBBIX BBIPAKCHUW. BBITIONHATH NEHCTBUS CO CTETICHSIMH C HATY PATbHBIMH
MOKA3aTeISIMH.

[IpuMeHSITh MPU3HAKH ACITHUMOCTH, PA3JI0KCHUAE HA MHOXKHUTEIIHA HATYPATbHBIX YUCEIL.

Pemate mpakTHKO-OPUCHTUPOBAHHBIC 3a/la4d, CBS3aHHBIC C OTHOIICHHEM BEIMYHWH, MPOIOPIMOHATIBHOCTEIO BEIHYWH, IPOICHTAMH, HHTEPIPETHPOBATH
pe3yIbTaThl PEIICHHS 33724 C YIETOM OTPaHUYCHUI, CBI3aHHBIX CO CBOWCTBAMH PACCMATPUBACMBIX OOBEKTOB.

Anzebopauueckue eviparceHus

Hcnonp30BaTh anreOpanuecKyro TSPMUHOIOTHIO U CHMBOIIUKY, IPUMEHSTE €€ B MPOIecCe OCBOCHUS YIEOHOTO MaTepHana.

HaxonuTh 3HaYeHHs OYKBEHHBIX BBIPAKCHUH MPY 33JAHHBIX 3HAYCHUSIX MICPEMCHHBIX.




BrImonHATE IpeoOpa3zoBaHms [ENOT0 BEIPaKEHHUS B MHOTOWICH MPHUBEICHIEM OIOOHBIX ClIaraeMBbIX, PACKPBHITHEM CKOOOK.

BEINONHATE YMHOXECHHE OJHOYICHAa HA MHOTOWIECH M MHOTOWICHA HAa MHOTOUWICH, PUMEHATH (POPMYIIBI KBaJpaTa CyMMBI X KBaJpaTa Pa3HOCTH.

OCymIeCTBIATE Pa3oKeHHEe MHOTOWICHOB Ha MHOXHTEIH C IIOMOIIBIO BEIHECEHUS 32 CKOOKHM OOIIEro MHOXKXHTENS, TPYIIMPOBKH CIIaraeMbIX, TPUMEHECHUS
(hopMyIT COKPAIIEHHOTO YMHOKEHHS.

[IpumensaTH TPeoOpa30BaHUs MHOTOWICHOB IS PEIICHUS Pa3IMIHBIX 3329 U3 MAaTEMAaTHKH, CMEKHBIX PEIMETOB, U3 PEabHOHN IPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEH ¢ HATYpaIbHBIMHU ITOKA3aTEIIMU TS IPeoOpa30BaHuUs BRIPAKCHHUH.

Ypasnenusn u nepasencmea

PewaTh nuHEiHBIE ypaBHEHUsI C OJJHOW NEpPEMEHHOM, IPUMEHsI NpaBuiIa Mepexo/ia OT UCXOAHOTO YpaBHEHUsI K paBHOCWIIBHOMY eMy. IIpoBepsTs, sBisieTcs JIu
YHCIIO KOPHEM YPaBHEHHUSL.

[TpumensTh rpaduueckue MeTOIbI P PELICHUHN JIMHEHHBIX YPABHEHUH U UX CHCTEM.

[ToaOupare nprUMeEphI ap YKCEN, SBISIONMXCS PELICHHEM JIMHEHHOTO YPaBHEHHUS C ABYMsI IEPEMEHHBIMHU.

CrtpouTh B KOOPJMHATHOM IJIOCKOCTH TpadUK JIMHEHHOTO YPaBHEHHUS C IBYMSI IEPEMEHHBIMH, MOJIb3YsICh IPaQMKOM, IPUBOANTH NPUMEPHI PELICHUs ypaBHEHHUSI.

Pemmrats cucTeMsl IBYX JIMHEHHBIX YpaBHEHUH ¢ ABYMS IIEPEMEHHBIMH, B TOM YHCIIE TPaQUUICCKH.

CoCTaBIATh U pelIaTh JUHEHHOE YpaBHEHUE WM CHCTEMY JTHHEWHBIX YpaBHEHHI 110 YCIOBHIO 3a1adl, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a7adu
MOJYYCHHBIN pe3yNbTaT.

Dyuxyuu

H300pakaTh Ha KOOPIUHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIUHATAM, JIYIH, OTPE3KH, HHTCPBAIIBL, 3aIIUCHIBATh YUCIOBEIC ITPOMEKYTKH Ha
anreOpanvdeckoM s3bIKE.

OtMeuaTh B KOOPIUHATHOM IIOCKOCTH TOYKH TI0 33JaHHBIM KOOPIUHATAM, CTPOUTh Tpaduky JuHEHHBIX (yHKImHA. CTpouts rpaduk QyHKIMA y = [X|.

OnuchiBaTh C TOMOINBIO (YHKIHMA HM3BECTHbIE 3aBUCHMOCTH MEXIy BEJIHYMHAMH: CKOPOCTb, BpEMs, PACCTOSHUE, II€HA, KOJIWYECTBO, CTOUMOCTb,
MPOU3BOIUTENBEHOCTD, BpEMs, 00bEM pabOTBHI.

HaxonuTs 3HaueHNE GYHKINH 110 3HAYCHUIO €€ apryMeHTa.

[MonumaTtp rpaduueckuii cnocod mpeacTaBieHus U aHalu3a MHGOPMAIMU, U3BJIEKaTh U WHTEPIIPETUPOBATh HHPOPMAIHMIO U3 TPApHUKOB PEabHbIX MPOIECCOB U
3aBHCHMOCTEH.

IIpeameTHBIE pe3YIbTATEL OCBOEHHMS IIPOrPaMMBI YUeOHOr0 Kypca K KOHIY oO0y4yeHus B 8 Kjacce:

Yucaa ¥ BLIYHCIEHUSA

Hcnonp30BaTh HadalbHBEIEC MPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN JJIS CPaBHEHUS, OKPYTJICHHS M BBIYHCICHUN, U300paxxaTh JEHC TBUTECIHHBIC
YHUCJla TOYKaMU Ha KOOPJAMHATHOM MPSIMOMA.

[IpumeHsITh TOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH KBAJIpaTHBIE KOPHHU, WCIOJB3YS NPU HEOOXOJAMMOCTH KAIbKYJISATOD, BBITIOJHSATDH
npeoOpa3oBaHus BEIPAKEHUH, COIepKAIIUX KBaJpaTHbIE KOPHHU, HCIIOJIB3Ys CBOWCTBA KOPHEH.

Hcmonb30BatTh 3amucy OONBIIUX M MaJIbIX YHUCEN C MTOMOIIBIO AECITHYHBIX Ipo0el u creneHei yncma 10.

AJiredpanyeckue BbIpasKeHHs

[TpuMeHsITh MOHATHE CTENIEHU C IEeTIBIM MOKA3aTeNIeM, BBITIOIHATH MPE0OPa30BaHMSI BRIPAKEHUH, COACPKAIINUX CTCTICHH C IIEIBIM MTOKA3aTEIEeM.

BrITIOHATE TOXKAECTBEHHBIE MPE0OPa30BaHMS PAIMOHATIHHBIX BBIPAKCHHU HA OCHOBE TIPABHJI ICUCTBUN HA/I MHOTOWIEHAMH U alreOpandecKuMu IpoOsIMU.

PackiiagpiBaTh KBapaTHBIN TPEXUIICH HA MHOKUTEH.

[IpumMeHATh TPe0Opa30BaHUs BRIPAKCHUN IS PEIICHHS PA3JIMYHBIX 33/1a4 U3 MATEMAaTHKH, CMEXKHBIX MPEIMETOB, H3 PEAbHON MPAKTHKH.

Ypaeuenun u nepasencmea

PewaTth nuHeitHble, KBagpaTHbIC YPaBHEHUS U pallMOHAJIbHBIE YPaBHEHHUS, CBOISALIUECS K HUM, CUCTEMBI ABYX YPaBHEHUI C JBYMsI IEPEMEHHBIMU.

[IpoBomUTH MPOCTEHINIAE UCCIICOBAHUS YPABHCHHI M CUCTEM YPAaBHCHUIA, B TOM YHCJIC C MPUMCHCHHEM rpadUiyecKux MpeaCcTaBlICHUN (yCTaHABIUBATh, UIMECT
JIM YpPAaBHCHHE WIIM CHCTEMAa YPABHCHUH PEIICHUS, €CIIH HMEET, TO CKOJIBKO, U IpoYee).




[lepexoauTs OT CIOBECHOW (OPMYIHUPOBKH 3amadud K e€ anreOpandeckoii MOJenn ¢ IOMOINBI0 COCTaBICHHS YPaBHEHUS WM CHUCTEMBI ypaBHEHU,
WHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJauH ITOyUYEHHEIH pe3ybTar.

[IpuMeHATh CBOWCTBA YHCJIOBBIX HEPAaBEHCTB MJIi CPaBHEHHUS, OLIEHKH, peHIaTh JIMHEHHBIC HEPABCHCTBA C OJHOM NEPEMEHHOW M WX CHCTEMBI, JaBaTh
rpaM4IecKyro HIUTIOCTPAITNIO MHOKECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB.

Dynuxyuu

[NoHnmaThe ¥ HMCTIONB30BaTh (YHKIMOHAIBHBIC MOHITHS W S3BIK (TEPMUHBI, CUMBOJHYECKHE OOO3HAYEHUS), ONpENesITh 3HaueHWe (PYHKIIUH TI0 3HAYCHHUIO
apryMeHTa, ONpeeIsiTh CBOMCTBA (PYHKIUU 1O €€ TpaduKy.

CtpouTth rpad)uKu 3IeMEHTAPHBIX QYHKIIHMIT BUAA:

y="Ny=xy=x",y =V, y =\x\, onuceiBars cBONCTBA YUCIOBON PYHKIMH 1O €& rpaduky.

[IpeamMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrPaMMBbl y4eOHOT0 Kypca K KOHIy 00yueHus B 9 kiacce:

Yucna u évluucnenus

CpaBHHUBATH U yNOPSIOYNBATH PalMOHATIBHBIEC M HPPALMOHATIBHBIC YHCIIa. BRIOIHAT apuMeTHIECKHEe AEHCTBHS C PAlMOHAIBHBIMU YHCIIAMH, COYETast yCTHBIE
Y IIUCbMEHHBIE IIPUEMBI, BBIIIOIHATh BBIYUCIICHUS C UPPALlMOHAIBHBIMU YHCIAMM.

HaxonuTh 3HaYeHHs CTENEHEH € LEIbIMU TOKA3aTENSIMHI U KOPHEH, BBIYUCIISTh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUI.

OKpyrIIsATh J€HCTBUTENBHBIE YNCIA, BHIIOTHATh IPUKUAIKY PE3YIbTAaTa BEIYUCICHUI, OLIEHKY YMCIOBBIX BBIPAKEHHN.

Ypasnenusa u nepagencmea

PemaTs uHelHbIe U KBapaTHBIC YPAaBHEHUS, YPABHEHNUS, CBOJIINECS K HUM, IPOCTEHIINE APOOHO-pailMOHaIbHbIE YPaBHEHHSI.

PemaTth cucTeMsl 1ByX TMHEHHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISACTCS JIMHEHHBIM.

Pemrate TekcTOBBIC 3a1a4N ANTeOpanIecKUM CIIOCOOOM C ITOMOIIBIO COCTABIICHHSI YPAaBHEHHS MIIM CHCTEMBI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoUTH MpOCTEHIINE UCCIIEOBAaHUS YPAaBHEHUH M CUCTEM YpaBHEHHIl, B TOM YHCJe ¢ MPHUMEHEHHEM TpapUuyuecKuX MperCcTaBIeHUH (YCTaHABIUBATh, HMEET
JIM ypaBHEHHE WJI CUCTEMa ypaBHEHUH PEIIEeHHs, €CIIH UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nuHEHHBIE HEPAaBEHCTBa, KBAIpAaTHBIC HEPABEHCTBA, M300pakaTh PEUICHWE HEPABEHCTB HA YHCIOBOH MPSMOH, 3alUCHIBATh PEHICHHE C TIOMOIIBIO
CHUMBOJIOB.

Pematp cructemMbl JMHEHHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIOUYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHCTEMbl HEPAaBEHCTB HA
YHCIIOBOH MPSIMOM, 3alTUCBIBAaTh PEIIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUH PA3IMYHBIX 3a1a4.

Dynuxyuu

Pacrio3HaBaTh ()yHKIUH H3YYEHHBIX BHIOB. [I0Ka3bIBaTh CXeMATHIECKH PACIIONIOKEHNE Ha KOOPAMHATHOMN IUIOCKOCTH rpaduKoB GpyHKIMA Buaa: y = Ax,
2 ‘ . N .

y=Ax+b, y =~ V=""24pbx + ¢, y=x%y ="V, YV =\"\B3aBHCHMOCTH OT 3HAUCHHI KOIDDUIHEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIL.

CTpouTh 1 M300paxaTs CXeMaTHIECKH TpadiKH KBaAPaTUIHBIX QYHKINI, OMMCHIBATH CBONCTBA KBaAPATUUHBIX (DYHKITHHA MO MX TpaduKaMm.

Pacnio3sHaBaTh KBaApaTHUHYIO (QYHKIHIO 110 (hopMyIie, MPUBOJUTH IPUMEPHI KBaJAPaTHUHBIX (QyHKINI U3 peanbHOH KU3HU, (PU3NKH, TEOMETPHH.

Yucnogvle nocne008amenbHOCmMu 1 npozpeccuu

Pacnio3naBaTh apupMeTHIECKYIO U TEOMETPUIECKYIO IPOTPECCHH IIPH PAa3HBIX CIIOCO0aX 3a1aHMs.

BEINOTHATE BEIYHUCICHUS C HCHIOIB30BaHUEM (HOPMYI N-TO WieHa apu(PpMETHIEeCKO U TeOMETPUIECKOH IPOrPECCHiA, CYMMBI IEPBBIX N YICHOB.

N300paxkaTh WwieHBI MOCIEI0BATEILHOCTH TOYKaMH HAa KOOPJMHATHOM IIOCKOCTH. Pemiath 3aja4u, CBSI3aHHBIC C YHCJIOBBIMHU IOCIIEAOBATEILHOCTIMH, B TOM
YHCIIe 33/1a91 U3 PETLHOM KHU3HU (C HCIIOJIb30BAHUEM KalIbKYJIATOPa, IN(POBBIX TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIACC



HaumeHnoBaHue pa3fenos U TeM MporpaMMbl KonnyecTBo yacos DnekTpoHHbIe (IU(PPOBLIE)
Bcero KouTponbHbie IIpakTueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI
! Uucna v BRIYHCIICHUS. PaninoHanbHbIC Yncia 25 2 bubmmorexa [IOK
) https://m.edsoo.ru/7f415b90
2 AnreOpanyeckiie BEIpaKeHUs 27 1 buGmmorexa HOK
https://m.edso00.ru/7f415b90
3 v 20 1 Bubnuorexa I[IOK
PaBHCHHA 1 HCPABCHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpadukn. OyHKINHA 24 1 Egi?ﬁiﬁiﬂﬁﬂ £415b90
5 1 Bbubnnoreka [JOK
Tostopenne 1 0Gobmenme 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6
8 KUIACC
HaumeHoBaHue pa3fenoB U TeM MpOrpaMMbl KonnuectBo yacos DnekTpoHHbIe (IU(POBHIC)
Bcero KonTponbubie IIpakTuueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTsl paboTsl
! Yucna u Beruncnenud. KBagparasie KOpHU 13 bubmmorexa LOK
) https://m.edsoo.ru/7f417af8
2 Yucna u BerunciacHus. CTEeHb C IeJIbIM 9 1 bubnnorexa [JOK
HOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BeipakeHus. KBaapaTHbIi 3 bubanorexa [JOK
TpEXUWIECH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BEIpaKeHUs. Anredpamdeckas 17 2 Bubmmorexa [IOK
Jpo0b https://m.edsoo.ru/7f417af8
5 v K 15 1 Bbubmorexa [IOK
paBHCHHS U HepaBeHCTBa. KBajpaTHEIC ypaBHEHUS https://m.edsoo.ru/7f417af8
6 v C N 13 bubmmorexa [TOK
paBHEHHS U HepaBeHCTBAa. CHCTEMBI YpaBHEHHMA https://m.edsoo.ru/7f417af8
! VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ES?;I/?TT]Z?S(I)_})?EN f417af8
8 o o 5 Bbubmorexa [IOK
YHICHHH. LCHOBHBIC HOTATHIA https://m.edsoo.ru/7f417af8
9 Bbubmorexa [IOK
Dynicu. Hucnosie dynxipm 9 mps://m.edscl)_g.ru/7f417af8
10 bubmmoreka [TOK
Tosroperne 1 0Gobmenme 6 1 https://m.edsoo.ru/7f417af8
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| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 | 0

9 KJIACC
HammenoBanme pa3enoB u TeM MPOTpaMMbI KommaecTBo yacos OnexTpoHHBIE (ITUPPOBEIC)
Bcero KontponbHbie [IpakTuueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboTsI
1 Yucna u BeauciaeHus. JlecTBUTEIbHBIC YHCTIa 9 busmorexa HOK
) https://m.edso00.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y paBHEHUSI C OTHOM 12 1 Bubmmorexa [IOK
MePEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHUs u HepaBeHcTBA. CHCTEMBI ypaBHEHUH 14 1 bubmmorexa [IOK
) https://m.edso0.ru/7f419d08
4 Bbubaunorexa [JOK
YpaBHeHus u HepaBeHCTBAa. HepaBencTBa 16 1 https://m.eds00.ru/7f419d08
5 bubnuotexa IJOK
PynkuH 18 2 https://m.edscﬁ).ru/7f419d08
6 UucnoBble NOCIEA0BATENBHOCTH 15 1 bubmorexa LIOK
https://m.edso00.ru/7f419d08
! [ToBTOpeHMEe, 0600MIEHNE, CHCTEMAaTH3alUs 3HAHU I 18 1 %ﬁ%ﬁiﬁi&?ﬁ/?f 419408
OBUIEE KOJIMYECTBO YACOB 10 [TIPOITPAMME 102 7 0

MNPOI'PAMMA YUYEBHOTI' O KYPCA «'EOMETPUS» B 7-9 KIIACCAX

HOSCHHUTEJIBHAS 3AIINCKA

'eomeTpust Kak OIWH W3 OCHOBHBIX Pa3/eiioB IIKOJIEHOW MaTEeMAaTHKH, HMEIOIINI CBOCH [EeNNbI0 00eCTIeYUTh U3ydeHHEe CBOWCTB B Pa3MepoB QUTYp, UX
OTHOIIEHUH ¥ B3aMMHOE PacIiojioXKeHHe, OIIMPAeTCs Ha JIOTHUECKYIO, J0Ka3aTelbHYIO0 JIMHAIO. L[eHHOCTh N3ydeHnst reOMEeTpHH Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus
3aKIIF0YAETCs] B TOM, YTO OOYUYAIONIMIACS YYHUTCS IIPOBOJUTH JIOKa3aTEeIbHBIC PACCY)KICHUS, CTPOUTH JIOTHYSCKUE YMO3aKITIOYCHHUS, TOKAa3bIBATh HCTHHHBIC YTBEPKICHUS U
CTPOHTH KOHTPIIPHMEPHI K JIOKHBIM, TPOBOIUTH PACCY)KICHHS «OT IPOTHBHOTOY, OTJIMYATh CBONHCTBA OT MPH3HAKOB, (GOPMYIHPOBATH OOpPAaTHBIE YTBEPKICHUS.

BTopoii IeHHOCTRI0 H3yUeHHSI TEOMETPHUH SBIISIETCS HCIIONB30BaHNE €€ KaK HHCTPYMEHTA MIPH PEIICHNH KaK MaTeMaTHIeCKHX, TaK ¥ MPAKTHIECKUX 3ajad,
BCTPEYAIOIINXCS B peabHOM Xnu3HN. O0yJalonuiics JOIDKeH HayYUThCS ONPEAeIUTh TE€OMETPUIECKYI0 (QUTYPY, OMUCATh CIIOBAMHU TaHHBIN 4epTEX WM PUCYHOK, HAHUTH
TUTOIA/Ib 3€MENIBHOTO Y9acTKa, PACCYUTATh HEOOXOIUMYIO IUTHHY ONTOBOJIOKOHHOTO Kabels uii TpeOyeMbIe pa3Mephl rapaxa il aBTOMOOIIIS. DTOMY COOTBETCTBYET
BTOpasi, BEIYUCIUTENIbHAS JINHUS B H3y9eHNN reoMeTpun. [Ipu peniennn 3a1a4 MpakTHIeCcKOTo XapakTepa 00yJalonuiicss yYUTCS CTPOUTh MaTEMaTHIECKUE MOJIETTH
peaNbHBIX KU3HEHHBIX CUTYAIHH, TPOBOANTE BEIYHCICHUS M OIICHUBATH aJIeKBaTHOCTH MOJIYYEHHOTO PE3yNbTaTa.

KpaiiHe BaXHO MOTYEPKUBATH CBSA3HM T'€OMETPHHU C IPYTUMHU YICOHBIMU MPEIMETAMU, MOTHBHPOBATh UCIIOJIB30BAThH OMPEICICHHUS FTCOMETPHUUCCKUX GUTYD U
MOHATHH, JEMOHCTPUPOBATh MPHUMEHEHHE OTYYCHHBIX YMCHUN B (PH3HKE U TEXHHUKE. DTH CBS3H HanboJliee SpKo BUIHEI B TeMax «Bekroper», « T puronoMerpudeckue
COOTHOILCHMsI», «Merto koopauHaT» u «Teopema [Tudaropay.

VYuebHslii kypc «I'eomMeTpus» BKIIOYAET CIIeAyIOINe OCHOBHBIE pa3/ielibl conepxkanus: «I'eomerpruueckue GUrypbl n UX CBOHCTBaY, «/3mMepenue
TCOMETPUYCCKUX BEIHIMHY, «J[eKapTOBBI KOOPIMHATHI Ha IIIOCKOCTHY, «BekToph», «/[BukeHus miockoctny, «IIpeobpazoBaHus mogo0us».


https://m.edsoo.ru/7f419d08
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O01ee 9rco 9acoB, PeKOMEHIOBAaHHBIX U H3ydeHHsI yaeOHoTo Kypea «['eomeTpusi», - 204 gaca: B 7 kiacce - 68 gacoB (2 gaca B Hezeno), B § kiacce - 68
gacoB (2 Jaca B Hellenio), B 9 kiacce - 68 gacoB (2 Jaca B HEZIEHIO).

COJAEPKXAHUE OBYYEHHA
7 KJIACC

HauvaneHble moHsTus reoMetpun. Touka, IpsMasi, OTpe30K, Tyd. Yroi. Buasl yrinos. BepTukansHele U cMexHbIE YIIIBL. buccekrpuca yria. Jlomanas,
MHOTrOYrojbHUK. IlapamienbHOCTb U IEPIEHAUKYIIPHOCTD IPAMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOIMCTBA 0CeBOM cuMMeTpuu. [IpuMepbl CHMMETPUH B OKPYIKaIOIIEM MHUpE.

OCHOBHBIE TIOCTPOECHUS C TIOMOILBIO LIUPKYJIS U InHelku. TpeyronbHuk. BoicoTa, Meanana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIIT 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyronpHuka. CBOICTBa M IPU3HAKK paBHOOEIPEHHOT0 TpeyronbHuKa. [IpuzHaku
PaBEHCTBA TPEYTrOJILHUKOB.

CBOIiCTBa ¥ IPU3HAKY NApaJUIEIBHBIX NPsAMBIX. CyMMa YIJIOB TpeyroyibHUKA. BHEIIHNE YTIIBI TPEyTroJbHHKA.

IIpsiMoyronbHBINA TpeyroabHUK. CBOMCTBO MEAHAHbI MPSIMOYTONBHOTO TPEYTOJIbHHUKA, MPOBEAEHHON K THNOTEHY3€. [IpU3HaKK paBeHCTBA MPSIMOYT OJBHBIX
TPEYroJbHUKOB. [IpsSMOYroabHBINA TPEYTOJAbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpru: HEpaBEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O JUTHHE JIOMaHOM, TeopeMa o OoJbIIeM yrie U OOJbIIel CTOPOHE TPEYTONbHHKA.
[leprienauKynAp U HAKJIOHHAS.

I'eomerpuueckoe Mecto Touek. buccekTprca yria 1 cepeAMHHbBIN MEPIEHANKYIP K OTPE3KY KaK T€OMETPHYECKHE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOpJa U IUaMETp, UX CBOWCTBA. B3anMHOe pacnonoxkeHne OKpyKHOCTH U npsiMoii. KacaTenpHast 1 cexyas K OKpy>KHOCTH. OKpy>KHOCTb,
BIIMCaHHAs B yrojl. BriucanHas u onucanHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetsipéxyronpHukH. [lapanienorpamm, ero Ipu3Haki U CBOWCTBA. YacTHBIC CITydau MapajuieorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaApar), UX MPU3HAKUA U
cBoiicTBa. Tpamernus, paBHOOOKasI Tpameys, e€ CBOMCcTBa U MpU3HaKH. [IpsMoyroipHas Tpaneuus.

Meron ynBoenus menuansl. Llenrpansras cumMerpus. Teopema daieca 1 TeopemMa 0 IPOMOPIHUOHAIBHBIX OTpE3Kax.

CpenHue TMHUH TPEYTroJIbHUKA U Tpanenuy. LleHTp Mace TpeyroiabHuKa.

[Tono6ue TpeyronbHUKOB, K03 dunuent noxobust. IlpusHakn moxoOus TpeyroasHUKOB. [IppuMeHeHre mo1001s pU pelIeHnH MPAaKTHYECKNX 3a/1a4.

CBoiicTBa Tuomaaen reomeTpudeckux Guryp. @opmyIis! ISt IUIOLIAH TPEYTOJIBHHKA, TapajuienorpaMmma, pom6a u tpaneun. OTHOIIEHHE IIO0IaAeH
MOJOOHBIX QUTYP.

Brruncienue miomnanei TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KileT4aTtol Oymare.

Teopema ITudaropa. [Tpumenenne Teopems! [Indaropa npu pereHnn MPaKTUIECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJIa IPSMOYTOIBHOTO TpeyroidbHuKa. OCHOBHOE TPHTOHOMETPHUYECKOE TOXKAECTBO. TpUroHOMeTpruieckre ¢ YHKIIH yTIIOB B
30°, 45° u 60°.

BrincanHbIe ¥ ICHTPAIbHBIE YIJIBI, YTOJI MEXKTy KacaTeIbHON U XOpAoH. YTIbI MEXIY XOpJaMHU U CEKyIIUMHU. BrMcaHHbIC 1 ONMCaHHBIE YETHIPEXYTOJIbHHUKH.
B3anmMHuoe pacronoxkenne AByX okpyxkHocTei. Kacarnne okpyxkHocTei. OOImme kacaTeiabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC
Cunyc, kocunyc, TaHreHc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAESCTBO. DOPMYIIBI IPUBEACHUSL.
Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. PellleHne MpakTH4ecKux 3a/1ad ¢ UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U T€OPEMBI
CHHYCOB.
IIpeobpa3zoBanue momobus. [Tomodue cOOTBETCTBEHHBIX AIEMEHTOB.
Teopema 0 mpou3BeIeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYILUX, TEOPEMa O KBaApaTe KacaTelabHOI.



Bexkrop, ninHa (MOyib) BEKTOpA, COHANPABIEHHBIE BEKTOPBI, TPOTHBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB,
oTepalyu HajJ BEKTopamu. Pa3noxkeHue BEKTOpa 1o ABYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHate! BekTopa. CKaaspHOE NPOU3BEACHHE BEKTOP OB, TPUMEHEHHE [T
HaXOX/CHHUS JUIMH U YTIIOB.

JlexapToBBI KOOPIMHATHI HA MIIOCKOCTH. Y PaBHEHUS IPSIMON M OKPYKHOCTH B KOOPANHATAX, TIEPECCUCHNE OKPYKHOCTEH 1 MPSIMBIX. MeTo KOOpJUHAT U €r0
HNPUMEHEHHE.

[TpaBuabHBIE MHOTOYTONBHUKH. J{MHA OKpY)XHOCTH. ['pagycHas u pagnaHHas Mepa yria, BBIYUCICHNE [UIMH AyT OKpykHOocTel. [Inomans kpyra, cexrTopa,
CErMEHTA.

JIBIKEeHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpHH GUTYp (31eMeHTapHble peacTaBieHus). [lapamnensusiii nepeHoc. [ToBopor.

HNPEJMETHBIE PE3YJIBTATBI

[IpeaMeTHbIE pe3ysIbTaThl OCBOCHHS NPOTrPaMMBbI y4eOHOT0 Kypca K KOHIy 0O0yueHus B 7 KJacce:

Pacno3naBaTh U3y4eHHbIE FeOMETPUYECKHE QUIYDPhI, ONPENENSATh UX B3AaUMHOE PacIlojoKeHUe, H300paKaTh reoMeTpuiIeckue (GUrypbl, BBIOIHATH YEPTEKH 110
YCIIOBHIO 3aJauu. I3MepsATh THHENHbIE U YIIIOBbIE BEIUYUHBL. PelaTe 3a1a4u Ha BEIYMCICHHUE AJIUH OTPE3KOB M BEJIMYHH YIJIOB.

Jlenats rpy0yIo OLEHKY JIMHEHHBIX U YTIIOBBIX BEJIMUMH MPEAMETOB B PEAIbHOM KHU3HHU, Pa3MEPOB IIPUPOAHBIX 00bEKTOB. Pasmiyare pasmMepsl 3THX 00BEKTOB IO
HOPSIKY BEJIUYUHBIL.

CTpouTh 4epTeKU K FT€OMETPUIECKAM 3a4a4aM.

[Tonp30BaThCst MpU3HAKaMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh PU3HAKN M CBOHCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUH 3a1ad.

[IpoBOaUTE TOrHMYECKHE PACCYKACHUS C UCIIONB30BAHUEM FE€OMETPHUECKUX TEOPEM.

ITonb30BaTbes MpU3HAKaMU PABEHCTBA NIPSIMOYIOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K THIIOTEHY3€ IIPAMOYTOJIBHOTO TPEYIOJIbHUKA, B
pELIeHNN T€OMETPUYECKUX 3a/1ay.

OnpenensaTs NapauiebHOCTh IPSMBIX ¢ IOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU cexyInas. OnpenensTs napauieIbHOCTh MPSIMbIX C TIOMOIIBIO PABEHCTBA
PAacCTOSHUM OT TOYEK OJHOM NMPSAMOi 10 TOUEK IPYroi NpsIMOM.

Pemrats 3amaun Ha KiteT4aToON Oymare.

ITpoBoANTH BEIYMCIIEHHS ¥ HAXOJUTh YUCIIOBBIEC H OyKBEHHBIC 3HAYCHUS YIJIOB B TEOMETPHUYECKUX 33/1a4aX C HCIIOJIb30BAHNEM CYMMBI YTJIOB TPEYTOJBHUKOB 1
MHOTOYTOJIbHUKOB, CBOIMCTB YIJI0B, 00pa30BaHHbIX MPH IIEPECEUECHHUH JIBYX ITapaJUIEIbHBIX IPSAMBIX CeKyIlel. Pemarts npakTiuyeckne 3aady Ha HAX0XKJCHUE YTIIOB.

Brnanets moHATHEM reOMETPUYIECKOr0 MECTa TOYEK. Y METh ONPEENISATh OMCCEKTPHUCY YIIIa M CEPEAMHHBIN NEPIEHANKYIISP K OTPE3KY KaK reoMEeTpUIecKHe MecTa

TOYEK.
DopMyIUpOBaTh ONPENEIEHUS OKPYKHOCTH U KpyTra, XOpJbl U IUaMETpa OKPY>KHOCTH, I10JIb30BaThCSA UX CBOMCTBAMH. Y METh IPHUMEHSATh 3TH CBOWCTBA MPH
pelIeHuH 3aau.
BrnazmeTs moHATHEM ONMCAHHON OKOJIO TPEYTOJIFHUKA OKPYKHOCTH, YMETh HaX0IuTh €€ meHTp. [lomp30BaThes (hakTaMu 0 TOM, 9YTO OMCCEKTPHUCHI YTIIOB
TPEYTOJIBHHUKA ITEPECEKAIOTCS B OTHON TOUKE, U O TOM, YTO CepeIMHHbIC MEPIIEHANKYIISAPHI K CTOPOHAM TPEYTOIbHUKA TIEPECEKAIOTCS B OTHON TOUKE.
Bnanets noHATHEM KacaTENbHONW K OKPY’KHOCTH, IOJIBb30BATHCS TEOPEMOM O MEPIEHIUKYIAPHOCTH KacaTEIbHON U paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHs.
ITonmp30BaThCsA MPOCTENIUMH FEOMETPUUECKUMH HEPABEHCTBAMH, IOHUMATh UX NMPAKTHYECKUHA CMBICIL
[TpoBOINTH OCHOBHBIE TEOMETPUIECKIE TIOCTPOCHHUS C TOMOIIBIO IIMUPKYIIS M JTMHEHKH.

IIpenmeTHEIE pe3YIbTaThl OCBOSHHS IPOTrPaMMEI V‘le6HOFO Kypca K KOHILY O6V‘{GHI/I$I B 8 KJacce:.

Pacrnio3naBaTh OCHOBHEIE BUIBI ‘ICTLIpéXyI‘OJ'H)HI/IKOB, HUX 3JICMCHTHI, IIOJIb30BATHCA UX CBOIiCTBaMU Ipy peIICHUN rCOMCTPUICCKUX 3a1a4.

HpI/IMCHHTL CBOICTBa TOYKHU nepeceucHus Meaal TpCyrojJbHUKa (IICHTpa MaCC) B pCIICHUHU 3aJ1a4.

BﬂaﬂeTL IIOHATUEM cpenHef/i JIMHWUU TPEYTOJIbHUKA U Tpaeluun, NpUMCHATb UX CBOICTBa Ipu pCHICHUN I'COMETPUICCKUX 3a/1a4. Ilonp3oBaThes TeOpeMOﬁ
®daneca u TeOpeMOﬁ O OPOMOPHUOHATIBHBIX OTPE3KaX, MPUMCHATDL UX JJId PCHICHUSA MMPAKTUYCCKUX 3a1a4.

HpI/IMCHHTL MMpU3HAKHN HO,HOGI/IH TPCYTOJIbHUKOB B PCHICHUU I'COMCTPUICCKUX 3aJ1a.




[Tone3oBatkes TeopeMoit [Tugaropa Ui pereHns FeOMeTPUIECKUX M NPaKTHYECKUX 3a1a4. CTPOUTh MaTeMaTHYECKYI0 MOZEINb B IPAKTHYESCKUX 3aavax,
CaMOCTOSITEIIBHO JIeNIaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIHE [UIHHBL.

BitageTs MOHATHSAMYU CHHYCa, KOCHHYCA ¥ TAHTCHCA OCTPOTO yIila IPSIMOYTOJILHOTO TPEyroJibHUKA. [1071630BaThCsl STUMH IOHATHAMU VIS PELLIe HUS
NPaKTHYECKUX 3a7aY.

Brraucnars (pa3nuaHbBIME crIoco0aMu) TUTOMIAb TPEYTOIbHAKA U IHIOMIA I MHOTOYTOJBHBIX (PUTYp (TONB3YSCH, /i€ HEOOXOIUMO, KAIBKYIATOpOM). [IpuMeHsTh
HOJIy4EeHHBIC YMEHHUS B IIPAKTHYECKUX 3a7avax.

Bnanets MOHATHAMY BIMCAHHOTO U LIEHTPAJIBHOTO YIiIa, HCIIOIb30BaTh TEOPEMBI O BIMCAHHBIX yIJIaX, yrilaX MEXIy XOpAaMH (CEKyLIMMH) U yTJIe MEXIY
KacaTeJIbHOM U XOpJIOH IPH PElIeHUH FeOMETPUYECKUX 3a/1ad.

Bﬂa}leTb IIOHATHUEM OIIMCAHHOT'O ‘leTpréXyFOHLHI/IKa, NPUMCHATDH CBOMCTBA OIHCAHHOTO I-1eTl)IpéXyl"O.]'lI:Hl/IKa Ipyu pCuICHUU 3a1a4.

HpI/IMeHﬂTI) TMOJYUYCHHBIC 3HAHUA Ha MPAKTUKE - CTPOUTH MATEMATHUICCKUEC MOJCIIN JJId 3a1a4 peaﬂbHOﬁ JKU3HU U IIPOBOJUTH COOTBETCTBYIOLIUEC BHIYUCIICHUSA C
NPUMEHEHHUEM MOJ00US U TPUTOHOMETPHH (I0JIB3YSCh, IIe HE00X0IUMO, KAIbKYJISITOPOM).

IIpeamMeTHBIE pE3yIbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHITy 00ydeHus B 9 KJiacce:

3HaTh TPUTOHOMETPHUYECKHE (PYHKINHU OCTPBIX YIJIOB, HAXOANUTH C MX ITOMOIIBIO PA3IHIHBIE 3JIEMEHTHI IPSIMOYTOJIFHOTO TPEYTOJIbHUKA («pEIIeCHNe
HPSIMOYTOJIBHBIX TPEYTOIHHUKOBY). HaxoanTh (¢ HOMOIIBIO KalbKYIATOPa) JUIMHBI U YTIIBI I HETaOINYHBIX 3HAUCHHH.

ITonp30Batbest hopMynamMu NPUBEICHNS H OCHOBHBIM TPUTOHOMETPHUUECKIM TOKAECTBOM 11 HAXOKACHHS COOTHOIICHUH MEXy TPUTOHOMETPHIECKUMH
BEJINUMHAMH.

Hcnonbp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKACHHSI PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOIEHUKOBY), IPUMEHSTh UX MIPU
pelIeHNH TeOMETPUUYECKHUX 3a1a4.

Brnaners nousTHAME Ipeobpa30oBaHus TOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB NOA00HBIX (uryp. Ilonp3oBaThcs CBOWCTBAMH MOJOOUS MPON3BOJIBHBIX GUTYD,
YMETb BBIYUCIIATH [UIMHBI X HAXOAUTD YIIIbl Y TOJ00HBIX Guryp. [IpuMeHsaTs cBOWCTBA 110A00MS B MPAKTHUECKHUX 3a7a4ax. Y METh NPUBOIAUTH IIPUMEPHI MTO0OHBIX GUryp B
OKpYKakoIIeM MHUpE.

ITonp30BaThCst TEOpEMaMu O IPOU3BEICHUN OTPE3KOB XOPI, O IPOU3BEICHUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOI.

[Tonp30BaThCst BEKTOPaMH, TOHUMATh UX TEOMETPUIECKUH N (PU3NIECKUH CMBICI, IPUMEHATh UX B PEIICHUN T€OMETPHUUECKHUX U pu3ndeckux 3a1ad. [IpumeHsTs
CKaJIIPHOE MPOM3BECHNE BEKTOPOB JUIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaThCst METOIOM KOOPAMHAT Ha TNIOCKOCTH, IIPUMEHSTh €T0 B PELIICHNH T€OMETPHUYECKUX U MTPAKTHUECKHUX 3a/1ad.

Brnanets MOHATHAMH MPAaBIIBHOTO MHOTOYTOJIHHKA, JUIMHBI OKPY>KHOCTH, JAJIMHBI IYTH OKPYKHOCTH M PaJINaHHON MEpHI yIJIa, yMETh BEIYHUCIIATH IUIOIIA/b
Kpyra u ero yacteil. [I[puMeHsITh noTydeHHbIE YMEHUS B IPAKTHIECKUX 3a/1adax.

Haxoaute ocu (nin EHTPBI) CUMMETPHUN (GUTYP, TPUMEHSATH JIBI)KEHHUS INIOCKOCTH B TIPOCTEHIINX CITydasX.

[TpuMeHATH OTy4YeHHBIE 3HAHKS Ha MPAKTHKE - CTPOUTh MaTEMaTHIECKUE MOJIETTH [T 3a]a4d PEeaTbHON KU3HH U IPOBOANUTH COOTBETCTBYIOIINE BEIYHCICHHUS C
MPUMEHEHNEM TT01001s 1 TPUTOHOMETPUIECKHUX (PYHKINH (TI0IB3YACH, I/Ie HEOOXONMMO, KaJIbKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHnoBaHue pa3iesioB U TEM IPOrPAMMbI KonruectBo 4acoB DnekTpoHHbIe (U(MPOBHIC)
Bceero KonrposnsHbie [Mpaktuyeckue 00pazoBaresibHbIe PECYPChI
paboTHI paboTHI
1 [IpocTeiimme reomeTpudeckuie GUTYPH U IX 14 1 1 bubamoreka [TOK
cBoiicTBa. MI3MepeHne reOMETPHIECKUX BETMYMH https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e

2 TpeyroabHUKH 23 1 bubmorexa LIOK
pey https://m.edsoo.ru/7f415e2e
3 ITapannenbHbIe NPSAMBIC, CyMMa YIJIOB TpeyrojabHuka | 13 1 bubmorexa LHOK
P P Y yr pey https://m.edsoo.ru/7f415e2e
4 OKpPYKHOCTB U KpyT. ['eOMeTpHUECKHE TIOCTPOCHUS 14 1 bubsmorexa LIOK
Py PYT. p p https://m.edsoo.ru/7f415e2e
5 . Bbubnnorexa [JOK
[ToBTOpenue, 0600ImeHNe 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 1
8 KJIACC
HaumeHnoBaH#e pa3eiioB u TeM MIPOTPaMMEI KommgectBo yacos OnexTpoHHbIE (HA(POBEIC)
Bcero KontponsHbIe [pakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboTHI
1 .. Bubmmorexa [IOK
A 12 2 https://m.edsoo.ru/7f417e18
2 Teopema daneca u TeopeMa 0 IPONOPLUOHAIBHBIX 15 1 Bbubnuorexa [IOK
OTpe3Kax, Mo 00HbIE TPEYTONIbHUKH https://m.edsoo.ru/7f417e18
3 [Tnomane. Haxoxnenue mioianei TpeyroibHUKOB U 14 1 bubanorexa [JOK
MHOTOYTOJBHBIX Guryp. [lnomani nogo0HsIX GUryp https://m.edsoo.ru/7f417e18
4 bubnnorexa [JOK
Teopema ITudaropa n Hagama TPUTOHOMETPHUN 10 1 https://m.edsoo.ru/7f417e18
P el I8 1 B orsa 10
pexy L py ’ https://m.edsoo.ru/7f417e18
Kacanue oxpyxHOCTEH
6 . bubarorexa [TOK
IToBTOpeHue, 0600IIeHNE 3HAHUT 4 1 hitps://m.edso0.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 7 0
9 KIIACC
HaumeHoBaHMe pa3eiioB U TEM MPOTPAMMEI KosuectBo yacoB OnextponHble (IU(POBLIE)
Bceero KonTtponsHbie [pakTryeckue 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U CHHYCOB. 16 2 Bubnmorexa [JOK
Pemenne TpeyrojapHUKOB https://m.edsoo.ru/7f41al2c
2 [TpeobpazoBanue noxodus. Merprdueckne 10 1 Bubnmorexa [JOK
COOTHOUIEHHSI B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 1 Bbutnnorexa IIOK

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

4 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c

5 [IpaBuibHBIE MHOTOYTOJBHUKH. JIJTHHA OKPYKHOCTH 8 Bubmmorexa IIOK
M TUTONIAb Kpyra. Beraucnenue miomasei https://m.edsoo.ru/7f41al2c

6 JIBMOKEHHMSI INIOCKOCTH 6 1 buGmmorexa HOK
https://m.edsoo.ru/7f41al2c

! [oBTOpenue, 0600ImEeHNe, CCTEeMaTH3alNs 3HAHUN 7 1 buGmorexa HOK
’ ’ https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 68 7 0

IMPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

MHOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM IH(PpPOBOM MHUPE BEPOSTHOCTH M CTATUCTHKA MPHOOPETAIOT BCE OONBIIYI0 3HAUMMOCTD, KaK C TOYKH 3PEHUS MPAKTHYECKUX MPUIOKEHUI, Tak U
UX posd B 00pa3oBaHHU, HEOOXOAMMOM KakKAOMY udesloBeKy. Bo3pacrtaer umcno mpodeccuii, mpu oBIaJeHUM KOTOPBIMH TpeOyeTcs Xopoluas 0a3oBas IOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTATUCTUKH, TaKas IOATOTOBKA Ba)KHA JUIs IPOJIOIDKEHUsI 00pa30BaHusl U JUIsl YCIEIHOW Po(deCCHOHANIbHOM Kapbephl.

Kaxp1if yenoBek MOCTOSHHO MPHUHUMAET PEIICHHs Ha OCHOBE MMEIOIINXCS Y HETO JaHHBIX. A 111 000CHOBAHHOTO NPHHATHUS PEUICHUS B YCIOBHIX HEIOCTaTKa
WK N30BITKa HHQOpMAaNK HEOOXOANMO B TOM YHCIIE XOPOIIO C(hOpMHPOBAHHOE BEPOSTHOCTHOE U CTATHCTHIECKOE MBIIUICHHE.

VIMeHHO MO3TOMY OCTpPO BCTajda HEOOXOIUMOCTh c(OPMUPOBATH y OOydaromuxcs (YHKIHMOHAJIbHYIO TI'PaMOTHOCTH, BKIIIOUAIOIIYI0 B ce0s B KauecTBe
HEOTHEMJIEMOH COCTABIISIONIEH YMEHNE BOCHIPUHUMATh W KPUTHYECKH aHAJIM3UPOBAaTh WHPOPMANHIO, IPEICTABICHHYIO B Pa3IMUHbIX (popMax, IOHUMATh BEPOSTHOCTHBINA
XapakTep MHOTHX PeabHBIX IPOLECCOB U 3aBUCHUMOCTEHN, IPOU3BOAUTH MIPOCTENUIINE BEPOSITHOCTHBIE PACUETEL.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH NPHHIMIIAMH cOOpa, aHAIM3a W NPEICTABICHUs JAHHBIX M3 Pa3IM4HBIX cdep KU3HM OOIIeCTBa W rOCyAapcTBa
nproOImaeT o0yJaronIuxcsl K 00IEecTBeHHBIM HHTepecaM. V3yueHne 0CHOB KOMOMHATOPHKH Pa3BUBAET HABBIKM OpPraHM3alMK Iepebopa u Mmojcuéra 4ucia BapUaHTOB, B
TOM YHCNE B IMPHUKJIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH TEOpPHM TpadoB co3qaéT MareMaTHdecKuid (QyHmZaMeHT i (GOopMHUPOBaHHS KOMIIETEHIMH B 00JacTH
uHdopMaTuki U UGPOBBIX TeXHONOTHH. [Ipy M3ydYeHHH CTATHCTHKHM M BEPOSTHOCTH OOOTallaloTCs HPENCTaBICHUS OOy4alOLIMXCs O COBPEMEHHOM KapTHHE MHpa U
METOJAxX €ro McCClieoBaHus, GOpMUPYeTCS MMOHNMAaHUE PONIM CTATUCTUKM KaK MCTOYHHKA COIMAIBbHO 3HAYMMOM MH(DOPMAINK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILIICHHUS.

B cooTBeTcTBHM C TaHHBIMH IENSMH B CTPYKType MporpamMMmsbl yaeOHOTO Kypca «BeposTHOCTh M CTATHCTHKAa» OCHOBHOTO OOIIEro oOpa3oBaHUS BBIACICHBI
CJIe/TyIOLIE CO/IepXKAaTeNbHO-MeToAndecKue TnHuN: «lIpencTaBienne faHHbIX U ONMCATeNbHAs CTATUCTHKaY, «BeposiTHOCTBY, «J1eMeHTh KOMOMHATOPUKNY, «BBenenue B
TeopuIo rpaoBy.

Conepxanue muann «lIpencraBienue JaHHBIX M ONUCATENbHAS CTATUCTUKA» CIY>KUT OCHOBOM 71st (POPMHUPOBAHNS HABBIKOB PA0OTHI ¢ MH(OpMALUEH: OT YTCHHS
W MHTEpHpeTanyyu HHPOpMAlMHM, NPEACTABICHHOM B TaOiMIax, Ha AMarpamMmax M rpadukax, mo cOopa, NpPEACTaBICHUS W aHalIW3a NaHHBIX C HCIIOJb30BAaHHEM
CTaTHCTHYECKUX XapaKTePUCTHK CpeIHMX W paccenBaHus. Paboras ¢ paHHbIMH, oOOydarolmimecs ydaTcs CUMTBIBATh W HHTEPIIPETHPOBATH JIAHHBIC, BBIABHIATH,
apryMEHTHPOBaTh U KPUTUKOBATH MPOCTEHIINE THIIOTE3bI, PAa3MBIIIIATE Ha/l (pakTOpaMH, BHI3BIBAIOIIMMH M3MEHYMBOCTh, U OLIEHHBATh MX BIMSHHE Ha paccMaTpUBaeMble
BEIMYMHBI U IIPOLIECCHI.

WHTYyuTHBHOE NPEICTaBICHUE O CIy4allHOM U3MEHUHUBOCTH, UCCIIE0BAHUE 3aKOHOMEPHOCTEH U TEHACHLUN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW 1JIs1 U3YUECHMS
TEOPHH BEPOATHOCTEN. bonbIoe 3HaUeHNEe NMEIOT MIPAKTHYECKHE 3aJaHNUS, B YACTHOCTH OIIBITHI C KIITACCHYECKMMHU BEPOSITHOCTHBIMH MOJIEISIMHU.

ITonsiTre BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAoNono0us ciaydaitHoro cooOertust. [Ipn n3yuennn yae6HOro Kypca o0ydaromuecs 3HaKOMATCS C MPOCTEHITMMU
METOJAMHU BBIYHMCIIEHHSI BEPOSTHOCTEH B CIy4YaiHBIX 3KCIIEPUMEHTAX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHM HCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH, ITO3BOJSIOIIAMU
CTaBUTH U pPeUIaTh 00Jee CI0XKHBIE 3aJaul. B ydeOHBbIN Kypc BXOISIT Ha4aabHbIE IPEICTABICHHS O CIIy4alHBIX BEIMUMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.
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B pamkax y4eGHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCSl ¢ MHOXKECTBAMH M OCHOBHBIMH ONEPALMSIMU HaJl MHOXXECTBAMH, PACCMATPUBAIOTCS
HPUMEpHI IPUMEHEHHNS TS PEIICHHS 3a/1a4, a TAK)KE UCIIOIb30BAaHNA B IPYTUX MaTEMaTHIECKUX Kypcax M yueOHBIX IIpeIMETax.

B 7-9 xnaccax m3yqaercs yaeOHbI Kype «BeposTHOCT M CTaTUCTHKAY, B KOTOPBIA BXOIAT pa3aensl:  «[IpencTaBieHre AJaHHBIX W ONMCATEIbHAS CTaTUCTHKAY,
«BeposiTHOCTBY, «DNEeMEHTHI KOMOMHATOPUKNY», «BBenenue B Teopuro rpadosy.

O01ee 9nciIo 9acoB, peKOMEHIOBAHHBIX ISl M3yUeHHS YIeOHOTO Kypca «BeposaTHOCT U cTaTHCTHKa», - 102 waca: B 7 kiacce - 34 gaca (1 gac B Henmemo), B 8
kiacce - 34 vaca (1 gac B Hezenmo), B 9 kiacce - 34 gaca (1 gac B HEJIGIIO).

COJAEP KAHUE OBYYEHUA

7 KJIACC

[Ipencrapnenne naHHBIX B BHAE TaOmuI, auarpaMm, rpaMkoB. 3arojiHEHWE TaOJMl, YTEHHWE W IOCTPOSHHE auarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYroBbix). UteHue rpadmkoB peanbHbIX IpoleccoB. M3pneuenne nHGpopManny u3 AuarpaMmm 1 TabJIull, UCIIOIb30BaHHE U MHTEPIIPETALUS JaHHbBIX.

OmnmncatenbHasi CTaTUCTHKA: cpenHee apudMeTHdeckoe, MeIuaHa, pa3Max, HamOoJbIlee W HAaWMEHbIIEe 3HAYCHWs HAaOopa YHCIOBBIX MaHHBIX. lIpuMeps
CIIy4ailHOM M3MEHYHUBOCTH.

Ciy4aiiHbIi SKCTIEPUMEHT (OIIBIT) M CiTydaiiHoe coObiThe. BeposTHOCTh M 4acToTa. POJb MaIOBEPOSTHBIX M MPAKTHYECKN JOCTOBEPHBIX COOBITHH B IPHPOJIEC U B
obmectBe. MoHeTa 1 HrpajibHas KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmmHbl. Yncio pédep n cymmapnas creneHs BepiuH. [Ipeacrasnenne o cszHocty rpada. Lenu u muxutsl. [Tytu B rpadax.
O6xox rpada (sitnepos myTh). [IpeacraBienue 06 opueHTHpOBAaHHOM rpade. Pemenne 3a1aq ¢ momomipio rpados.

8 KJIACC

[IpeacraBneHne JaHHBIX B BUJE TaOJUIL, AUarpamMm, rpadukoB.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, IOAMHOXECTBO. Omeparuy HaJl MHOXXECTBAMH: OOBEIHHEHHE, IepecedeHue, nomnoinHeHue. CBOMCTBa omepauuii Hanx
MHOXECTBAaMH: IIEPEMECTUTEIBHOE, COYeTaTeIbHOE, PAaCIPEACINTENbHOE, BKIIIOYeHN. VcTionp30BaHne rpaduaeckoro mpeacTaBiIeHNsT MHOKECTB IS OIMCAHHS PeaTbHBIX
MPOLIECCOB U SBJICHUH, TP PELICHUHN 3a/1a4.

W3mepenne paccenBaHus JaHHBIX. Jlucriepeus U craHapTHOE OTKIIOHEHHE YMCIIOBBIX HabopoB. JlnarpamMa paccenBaHuUs.

DreMeHTapHble COOBITHS ciydaifHoro ombita. CiydaiiHble coObiTHs. BepostHocTn coObITHH. OIBITEI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU.
CoryuaitHelii BbIOOp. CBS3b MEX/Ly MaJOBEPOSITHBIMH M ITPAKTHUECKH JIOCTOBEPHBIMH COOBITHSAMHE B IIPUPOJIE, OOIIECTBE U HayKe.

JepeBo. CBoiicTBa epeBbEB: €IMHCTBEHHOCTD MYTH, CYILIECTBOBAHIE BUCSUYEH BEpPIINHBI, CBSI3b MEX/y YACIOM BEPUIMH U YuciIoM pédep. [IpaBuiio yMHOXKEHMS.
Pemenne 3amau ¢ nomolsto rpagos.

[IpotuBononoxubie cobbiTua. Huarpamma Oitnepa. O6wennHerne n nepecedeHne coobitnii. HecoBmecTHbIe coObITHS. DopMyra CIOKEHHS BEPOATHOCTEH.
VYcnoBHast BeposTHOCTE. [IpaBmiio ymHoxeHus. He3aBucumelie coOprtus. IlpencraBienne skcriepruMenTa B BUJE AepeBa. PemeHne 3a/1a4 Ha HaXOXKICHHUE BEPOATHOCTEH C
MTOMOIIIBIO JIepeBa CIYIaiHOTO dKCIIEpUMEHTa, Tuarpamm Jiepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BUAE TAaONMUI, AUarpaMM, TpaduKoOB, HHTEPIPETAIUs AaHHBIX. UTE€HHE W MMOCTpOCHHE TaONHIl, Auarpamm, rpauKoB IO pPeaIbHBIM
JIaHHBIM.

[epecranoBku u dakropuan. Coueranus u uucio coueranuid. Tpeyronsuuk [lackans. Pemenue 3agad ¢ ucnonb30BaHNEM KOMOMHATOPHKH.

I'eomeTprueckas BeposiTHOCTh. CirydaifHbIi BBIOOpP TOUKHM U3 (DPUTYpHI Ha INIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

Hcneitanue. Yenex u Heyaada. Cepust HCIIBITaHUH 10 niepBoro ycnexa. Cepus ucnsitanuii bepryiumi. BepositHocTr coObiTHii B cepuu ncnbitanuii bepaymm.

CrnyuaiiHas BelNM4MHA U pacHpesiesieHue BeposSsTHOCTeH. MaremaTndeckoe oxuaaHue u gucnepcus. Ilpumepsl MaTeMaTUYECKOTO OKUAAHUS KaK TEOPETUUECKOrO
CPEIHEro 3HAUEHUs BEITUUUHBI. MaTeMaTHueCKOe 0’KUAaHUE U AUCTIEPCHs] Cy4alHON BEIMYMHBI UUCIIO YCIIEXOB B CEpUM UCTbITaHUl bepHymmuy.



IToHsaTHE 0 3aK0HE OOIBIINX YUCEI. I/I3Mep€HI/Ie BCPOXTHOCTCﬁ C IIOMOIIIBIO YaCTOT. Poib 1 3HaUeHHE 3aKOHA OONBIIKMX YHCEN B npupoac u O6H.I€CTB€.

MNPEAMETHBIE PE3YJIBTATBI

IIpeaMeTHBIE PE3YIABTATHI OCBOCHHS MPOTPaMMbI yIeOHOTO Kypca K KOHITy 00ydeHHs B 7 KJacce:

YuraTth HHOOPMAIIHIO, IPEICTABICHAYIO B TaOIMIAX, HA AUarpaMMax, IPEICTABIATh JaHHBIC B BHIC TaOJUI], CTPOUTH JHarpaMMbI (CTOJIOMKOBEIE (CTOIO0YATHIE)
¥ KPYTOBBIE) TI0 MACCHBaM 3HAYECHHH.

OnuchIBaTh U HHTEPIIPETHPOBATH PEAIBHBIC YHCIIOBHIE JaHHbIC, IPECTABICHHbIE B Ta0IMIaX, HA JUarpaMMax, rpaukax.

Hcnonb30BaTh 17151 ONMCAHUS TAaHHBIX CTATUCTUUECKHUE XapaKTEPUCTHKU: cpeiHee apru(MeTHIecKoe, MeiuaHa, Hanbobllee 1 HauMeHblIee 3HAYCHUS, pa3Max.

HNmeTth npeaAcCTaBJICHUC O cnyqaﬁﬂoﬁ N3MCHYMBOCTU Ha IMpUMEpax IICH, (1)I/I3I/II{GCKI/IX BCJIMYMH, AHTPOMOMETPHUUYCCKUX JAaHHBIX, MUMCTb NPEACTABJICHUE O
CTaTUCTUYECKOM YCTOMYUBOCTH.

IIpeameTHBIC pe3yNbTaThl OCBOECHUS POTPaMMBbl YIEOHOT0 Kypca K KOHITy 00y4eHus B 8 kiaacce:

W3BnekaTh U MpeoOpa3oBhIBaTE WHPOPMAIIMIO, MPEACTABICHHYIO B BHIC TaOJUI], qUarpaMM, rpaduKoB, MPEACTABIATH JaHHBIC B BUJAC TAOJIHIl, JUArpaMm,
rpauKoB.

OnuchIBaTh JaHHBIE C TOMOIIBIO CTATHCTHUECKHX MOKA3aTeNel: CpeTHIX 3HAUCHUI 1 Mep paccenBaHusI (pa3Max, AUCTIEPCHS U CTAaHIapTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHI YHUCTIOBBIX 3HAYEHUH M YACTOTHI COOBITHH, B TOM YHCIIE 110 PE3yJIbTaTaM W3MEPEHUI 1 HAOIIOICHHH.

Haxoaute BEpOSTHOCTH CIydallHBIX COOBITHM B ONBITAaX, 3HAas BEPOSTHOCTH 3JIEMCHTapHBIX COOBITHH, B TOM 4YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMH
3JIEMEHTapHBIMU COOBITHSIMHU.

Hcnons3oBaTh rpaduueckne MoJemnu: JIEpeBO CIy4aifHOTO AKCIIEPUMEHTA, TnarpaMMbl Diiepa, YicioBas npsmas.

OHepI/IpOBaTb IMOHATHUAMU: MHOXKCCTBO, IMOJAMHOKCCTBO, BBINIOJHATH OICpallid HAJd MHOKECTBAMMU!: O6’I)CI[I/IH€HI/I€, MEpEeCCUCHUEC, NOIOJTHEHUE, TNCPEUUCTATH
OJICMCHTBI MHOKCCTB, IPUMECHATH CBOMCTBA MHOXKECTB.

Wcnonp3oBath rpa(bplquKoe MpEACTABJICHUC MHOXECTB U CBs3CH MCEXIY HUMU JUIs OIMUCAHUA MPOUECCOB U HBJ’IeHHﬁ, B TOM YMCJIC ITPpU PCHICHHUU 3aJa4d U3
JIpYTUX y4eOHBIX IPEIMETOB U KYPCOB.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS MPOrpaMMBI YI€0HOTO Kypca K KOHITy 00ydeHus B 9 Kiaacce:

W3BnekaTs 1 mpeoOpa3oBeIBaTh HHPOPMANHUIO, MPECTABICHHYO B Pa3IMYHBIX HICTOYHNKAX B BUJIE TAOJHIL, AUarpaMm, rpauKkoB, MPEACTABISTE IaHHbBIEC B BUJIE
TaOIHII, AUATPaMM, TPAPUKOB.

PemaTp 3a1aun opraHU30BaHHBIM IIEPEOOPOM BapHUAHTOB, a TAKXKE C HCIIOJIF30BAHUEM KOMOWHATOPHBIX MPABUII M METOIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTePUCTHUKH IS MACCHBOB YHCJIOBBIX JIAHHBIX, B TOM YHCIIE CPEAHUE 3HAUCHHS M MEPBl PACCEUBAHUSL.

Haxoauth yacTOTHI 3HAYEHUH U YaCTOTHI COOBITHS, B TOM YHCIIE MOJNB3YSICh Pe3yIbTaTaMH NTPOBEAEHHBIX U3MEPEHUH U HAOIOICHUH.

Haxoaute BEpOsITHOCTH CITydaliHBIX COOBITHH B M3YYEHHBIX OIBITaX, B TOM YHCIE B OMNBITAX C PAaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSMH, B CEPHIX
WCIBITAaHUH 10 IIEPBOrO yclieXa, B CEpUsX UCIBITaHUN bepHyn.

WmeTs npeictaBiieHne 0 Cy4yailHON BETUYMHE U O PacIpe/ieIeHUd BEPOSATHOCTEN.

HMeTs npencTaBieHne 0 3aKOHE OONBIINX YHCEN KaK O NMPOSBICHUN 3aKOHOMEPHOCTH B CIIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B IPUPOAE
H o01IecTBe.




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
K
Ne /m | HaumeHoOBaHME pa3ielioB U TEM IIPOrPaMMEbI Sy K I OneKTpoHHbie (LHPPOBbIC)
> pasn porp Beero OHTPOJIbHBIE paKTU4eCKue 0GPA30BATENBHEIE PECYPCHI
paboTsl paboTsl
Butnuoreka [IOK
. TlpencTaBieHite ARHHEX ! 2 https://m.edsoo.ru/7f415fdc
2 OmnmcarebHast CTAaTUCTHKA 8 1 ﬁggg_l;l/?;ee%ig)orﬁﬂ f415fdc
o Bubnmoreka ITOK
3 Curyaiitas H3MCHIHBOCTS 6 ! https://m.edsc]Jlo.ru/7f415fdc
bubaunoreka [JOK
4 Beezenne B Teopuio rpagon 4 https://m.edsoo.ru/7f415fdc
. Bubnmoreka [JOK
5 BepostHOCTB M WacTOTa Cy4daiftHOTO COOBITHS | 4 1 https://m.eds0o.ru/7f415fdc
N Bubmmorexa [IOK
6 O6001eHKe, CUCTEMAaTH3ALKS 3HAHUI 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME | 34 2 5
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8 KIIACC

Ne i/

KoanuecTBo yacos

OnextponHble (IU(POBBIE)

HaumeHnoBaH#e pa3/ieyioB U TEM IIPOrPaMMBbI Beero KoHnTponsHbIe [paxTrgeckue 06pasoBaTeNbHEIE PECYPCHI
paboThI paboTsl

Bubmmorexa IIOK

! Tosropenne kypca 7 kacca 4 https:// m.edS(I)_}).ru/7f417fb2
2 OrnucaTenpHas cTaTHCTUKA. PaccenBanue 4 Bubnmorexa [IOK

JAHHBIX https://m.edsoo.ru/7f417fh2
bubanoreka [JOK

3 Muosiectsa 4 ! https://m.edsoo.ru/7f417fh2

4 BeposTHOCTB CTy9aifHOTO COOBITHS 6 1 Egg:_?;;;?;igﬁﬁn 41702
Bubnnoreka IJOK

S Brenenne B Teopwro rpagos 4 https://m.edsoo.ru/7f417fh2
. bubnuoreka [JOK

6 Crysaifsie cobrTas 8 https://m.edsoo.ru/7f417fh2
. Bubnmorexa ITOK

7 O0001IeHNEe, CUCTEMATH3ALMS 3HAHUH 4 1 https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 34 2 1
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9 KJIACC

KommaecTBo yacos

OnexTpoHHBIE (HU(PPOBHIE)

Ne i/n | HammenoBanue pa3aeiioB U TEM IIPOrpaMMBbIL Beero K()HTpOJ]BH])Ie HpaKTI/I‘{CCKI/Ie 06pa30BaTeHBHBIe pecypebl
paboTsl paboTsI

bubanoreka [JOK

! Tosropenne kypca 8§ wnacca 4 https://m.edso0.ru/7f41a302
bubanorexa [JOK

2 DIIEMEHTEI KOMOUHATOpHKH 4 ! https://m.eds00.ru/7f41a302
3 T'eoMmeTpuueckast BEpOSITHOCTD 4 Bubmorexa IJOK

R P https://m.edsoo.ru/7f41a302
Bubnnoreka [JOK

4 Hembrranus bepiyum 6 1 https://m.edsoo.ru/7f41a302
5 CayyaliHas BeJIHYMHA 6 Enbmiotexa LIOK

y https://m.edsoo.ru/7f41a302
bubanoreka [JOK

6 Obodmere, KOHTpOI, 10 1 https://m.edsoo.ru/7f41a302

OBIIEE KOJJMYECTBO YACOB I10 IIPOTPAMME | 34 1 2
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