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COAEPXXAHUE

[NOACHUTEJIbHA A 3AIINCKA

OO6mas xapakTepucTuka yueOHoro npeamera «MaremMaTuka»

Henu 1 3anaun n3yyeHus: yueOHoro npeamera «MaremaTukay

Mecto yuebHoro npeamera «MaremMaTtuka» B yueOHOM IUIaHe
AJJATITUPOBAHHAA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

[enu nzydeHus yueOHOTO Kypca

MecTto yuebHOro Kypca B yueOHOM IJIaHe

Coneprxanne yueOHOTO Kypca (110 roj1aM 00ydeHHUs )

S KJIACC

6 KJIACC
AJTATITUPOBAHHA 1 PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY. 7-9 KIIACCHI
[enum n3yvenus yaeOHOTO Kypca
Mecto y4eOHOro Kypca B yueOHOM IIJIaHe
Coneprxanne yueOHOTO Kypca (110 roj1aM 00ydeHHUs )
7 KIJIACC
8 KIIACC

9 KIJIACC
AJTIATITUPOBAHHA I PABOYA S [TIPOTPAMMA YUEBHOI'O KYPCA «TEOMETPUSI». 7-9
KJTACCBI

Lenu nzydeHus yueOHOTO Kypca

MecTo yueOHOro Kypca B y4eOHOM IIIaHe

Copepxanne yueOHOTO Kypca (1o rojgam o0y4eHus)

7 KIIACC

8 KIIACC

9 KIJIACC
AIATITUPOBAHHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTH U1
CTATUCTUKA» 7-9 KITACCBI

Henu u3ydenus yaeOHOTO Kypca

Mecto yueOHOro Kypca B yueOHOM IJIaHe

Copepxanne yueOHOTO Kypca (1o rojgam o0y4eHus)

7 KIJIACC

8 KIIACC

9 KIJIACC

IIpumepHBIE KOHTPOJIBHO-U3MEPUTEIIBHBIE MaTEPUAIIbI
INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O IIPEJIMETA «MATEMATHKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUMA
JIMYHOCTHBIE PE3VJIbTATHBI
METAIIPEAMETHBIE PE3YJIbTATDBI
I[NPEAMETHBIE PE3VJIBTATHI
IIJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHU S AJTAIITUPOBAHHOM PABOYEN
I[TPOTPAMMBI KYPCA «MATEMATHUKA .

5 KJTACC

6 KIJIACC
[IJITAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHU S AJTATITUPOBAHHOM PABOYEI
[TPOI'PAMMBI KYPCA «AJITEBPA»

7 KIIACC

8 KIJIACC

9 KIJIACC
[IJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHU S AJTAIITUPOBAHHOM PABOYEN
I[TPOTPAMMBI KYPCA «I'EOMETPU

7 KIIACC



8 KIIACC

9 KIJIACC
HHAHHRYEMHETWEHMETHBEHEBYHLTNHJOCBOEHHHAﬂAHTHPOBAHHOﬁ
PABOYEU ITPOI'PAMMEI KYPCA «BEPOATHOCTD 1 CTATUCTUKA»

7 KIJIACC
8 KIIACC

9 KIJIACC
TEMATHUYECKOE INTAHNPOBAHUNE



[TOACHUTEJIBHA A 3AIIMCKA

AnantupoBaHHas palouasi MporpaMma IO MaTeMaTHKe [Uisi OOydaloluXxcs C 3aJepiKKOH
NCUXUYECKoro pa3utus (nanee - 3[1P) Ha ypoBHe ocHOBHOTrO 00mIero oOpa3oBaHusl MOArOTOBJICHA Ha
ocHoBe DenepalibHOTO TOCYJApPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO  OOIIEro
obpazoBanus (Ilpukas Munnpocsemenuss Poccunm ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuniu Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101) (manee - ®PI'OC
000), benepanpbHON ananTHPOBAHHON 00pa30BATEILHON MPOTrPaMMBI OCHOBHOT'O OOIIET0 00pa3oBaHMs
obyyvaroruxcst ¢ OB3 (manee DAOITI OOO), npukaz Munnpocsemnienuss Poccun ot 24.11.2022r.
Ne1025, 3apeructpupoad MunucrepctBom roctuiin Poccuiickoit @enepanuu 21.03.2023 1., per. Homep
— 72653), dbenepanbHOi pabouyell MporpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHus MO MPEAMETY
«Matematukay, (QenepaibHON NPOrpaMMbl BOCIUTAHHSA, C YYETOM pPACHpPEICNCHHBIX IO KiaccaM
MIPOBEPSIEMBIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHHsS (elepalibHOM alanTUPOBaHHON 00pa3oBaTeabHON
IpOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHusi 00y4aromuXcs ¢ 33Aep>KKON IICUXUYECKOro pa3BuTHs. B
paboueii mporpaMMme y4YTeHbI HJIeu 1 TojokeHus: KoHuenuuu pa3BuTrsa MaTeMaTuyeckoro o0pa3oBaHus B
Poccuiickoit ®enepanuu.

Oo0mast xapakTepucTUKa y4eOHOro npeamera «MareMaTukay

VYueOubiii npenmer «MaremaTuka» BXOJUT B MpeAMETHYI o00nacTh «MaremaTtuka H
uHpopmatruka». OH CIIOCOOCTBYET Pa3BUTHIO BBIUMCIUTENBHONW KYJIBTYPhl M JIOTUYECKOTO MBIIUICHUS,
(hOpMUPOBAHUIO YMEHHUS MOJIH30BATHCS AITOPUTMAMH, a TaK)Ke MPUOOPETEHHUIO TPAKTHUECKUX HABBIKOB,
HEO0OXOUMBIX B TIOBCETHEBHOM sku3HM oOy4arormmxcs ¢ 3[1P. YueOHbIi npeaMeT pa3BuBaeT MBIIUICHHE,
MIPOCTPAHCTBEHHOE BOOOpaK€HHE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb, YMEHHs BOCIPUHUMATh U
KPUTHYECKH aHAIM3UPOBATh HH(OPMAIIHIO, TPEICTABICHHYIO B pa3IMYHBIX (hopMax.

OOyyenne MaremMaTHKe JacT BO3MOXKHOCTh pa3BuBaTh y oOywatommxcs c¢ 3[IP Ttounyro,
palMoHaJIbHYI0 M HMH(POPMATUBHYIO peyb, YMEHUE OTOupaTh Haubojee NOJIXOJAIINE S3bIKOBbIC,
CUMBOJIMYECKHE, rpapuueckre CpeacTBa A BRIPAKESHUS CY>KICHUN U HATJISTHOTO MX IPEICTaBICHUS.

Heo06XxomuMbpIM KOMIIOHEHTOM 0OIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAHUU SBISIETCS OOIIee
3HAKOMCTBO C METOJIaMU TIO3HAHMsSI JEHCTBUTENBHOCTH, NPEJACTABICHHE O MpeIMeTe M MeTolax
MaTEMaTHKH, UX OTJIUYUA OT METOJOB JAPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTAX
NPUMEHEHHUS] MaTeMaTUKH JUIS pelIeHHs Hay4yHbIX M NPUKIAIHBIX 3a1ad. Takum obOpazowm,
MaTeMaTHieckoe 00pa3oBaHHEe BHOCUT CBOM BKJIaJ B (hOpMUpOBaHHE OOMICH KyJIbTYPHI YEIOBEKA.

N3yyeHne MaTeMaTUKH TaKkKe CIOCOOCTBYET SCTETHUECKOMY BOCIIUTAHUIO YETIOBEKA, TOHUMAHUIO
KpacoThbl U U3SI11€CTBA MaTEMaTHUYECKUX PACCyXACHUM, BOCIIPUITHIO TEOMETPUUYECKUX (HOPM, YCBOCHHUIO
UJI€U CUMMETPUHU.

[IporpamMma oTpakaeT cojepxaHue oOydeHHs npeameTry «MaremaTHKa» € YYeTOM OCOObIX
oOpazoBarenbHbIX OTpedHOCTeN 00yuatomuxcs ¢ 3[1P. OBnanenne yueOHbIM peIMETOM
«MaremaTuka» MpeaCcTaBIseT ONPEIETECHHYIO CI0KHOCTD i yuanuxcs ¢ 3[1P. V obyuatomuxcs ¢ 3[1P
HauOoJee BBIPAKEHBI OTCTaBaHMSI B PA3BUTHUU CJIOBECHO-JIOTMUYECKUX (DOPM MBIIUICHUS, MOITOMY
abCTpakTHbBIE M OTBJICUEHHbIE KATErOPUU UM TPYJIHOJIOCTYIHBL. B TOXXe BpeMs Npu crenuaibHOM
o0ydeHun 00ydYarommecs MOTYT BBIMONHATH 33/laHus MO anroputMmy. OHU BOCHPUUMYHUBHI K TTOMOIIIH,
MOTYT BBIIIOJIHUTh NEPEHOC HAa aHAJIOTMYHOE 3a/JaHHE YCBOEHHOTo crocoba pemeHus. CHUXEHHe
Pa3BUTHUSL MBICIUTEIBHBIX OMNEPALMI U 3aMENJIEHHOE CTAHOBJIEHUE JIOTMYECKUX JEUCTBUN MPUBOIAT K
HEJ0CTaTOYHOW OCMBICIIEHHOCTH COBEPIIAEMBbIX YYEOHBIX ACUCTBUU. Y oOyuaroummxcs 3aTpyaHEHbI
CUETHbIE BBIUNCIIEHUS, IPOU3BOIUMbIE B YM€. B MMChbMEHHBIX BEIYMCIEHUSIX OHU MOTYT IPOMYCKaTh OJIUH
13 IPOMEXYTOUHBIX 11aroB. [Ipu paboTe ¢ YNCIOBBIMH BbIpaXXKEHUSIMH, BHIYUCICHUEM UX 3HAYEHHSI MOTYT
HE YJep>KMBaTh MPABHIBHBIN MOpPsIOK AeiicTBuidl. Ilpu ympomieHuu, mpeoOpa3zoBaHUM BBIPAKEHUH
yuamuecs: ¢ 3[1P He MOryT camMOCTOATENbHO MPHUHSATH PEIICHHE O MOCIEAOBATEIHLHOCTH BBIMOIHEHUS
nectBuil. KOHKpETHOCTh MBIIUIEHUS OCTIOKHSET YCBOSHUSI HaBbIKa PEUICHUsI YPABHEHUM, HEPABEHCTB,
CUCTEeMBI ypaBHEHHI. FIM ManogocTymHO coBepIIeHHe 00paTUMBIX OIEpalni.

Huskuit ypoBeHb pa3BUTHS JIOTHUECKUX OMNEpalnii, HeJOCTaTOYHAsT 00OOIIEHHOCTh MBIIIJICHHS
3aTPYJHAIOT H3yueHUe Tembl «DYHKIMM»: MPU ONpeesieHnH (PyHKIHOHAIBHON 3aBHCUMOCTH, MpU
OMHCAaHUU TPaUUECKON CUTYyaIMH, WUCIONB3Yys T€OMETPUUECKUN, anreOpandeckuii, (yHKIMOHAIbHBIN
sa3bIki. Hepenko yuammecs He BUAST pa3HULIBI MEXIy 001acThio onpeaeneHuss GyHKIUU U 00JIaCThIO
3HAYCHMI.

Pemenue 3a7a4 conpsbkeHO € TPYAHOCTAMU 0(GOpMIIEHHS KPaTKOM 3amucy, IpOBEASHHs aHaJIn3a
yCIOBHSA 3a7auyd, BbIIENEHUs cymecTBeHHoro. OOyuatomecs ¢ 3IIP  3arpynustorces caenartb
YMO3aKJII0YeHHE OT OOIEro K 4YacTHOMY, HEPEIKO BBIOMPAIOT HepalMOHaJbHbIE CIIOCOOBI peleHus,
MHOT'/Ia OTPaHUYMBAIOTCS MAHUIYJISIUSAMU C YUCIIAMH.



[Ipu n3ydyenun reomerpudeckoro marepuana odyqaromuecs ¢ 3[1P craakuBaroTcs ¢ TPyAHOCTHIO
JIeNaTh JJOTUYECKUE BBIBOJIbI, CTPOUTH MTOCIIEI0BATEIbHbIE paccyxkAeHusA. HernpouHble 3HaHUS OCHOBHBIX
TEOpEeM TEOMETPUU MPUBOAHUT K OMIMOKAM B PEUICHUH reoMeTpuueckux 3amad. OOydaromuecs MOryT
MOJIMEHUTH (OpPMYITy, HEMPABWIBHO MPUMEHUTHh TeopeMmy. K cepbe3HbIM OlIMOKaM B peUICHHH 3a]ad
MPUBOAT HEJOCTATOYHO PA3BUTHIE TPOCTPAHCTBEHHBIE MPEICTaBIEeHUs. VIM CII0’KHO BBITIOJIHUTD YEPTEXK
K YCIIOBHUIO, B TUCBMEHHBIX pab0TaX OHU HE MOTYT NMPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHoCTh 3amOMUHAHUST U BOCHPOM3BEACHHUS Y4YeOHOro MaTepuaia CHIDKEHbI IO TNpPHYHUHE
c1ab0CTH MHECTHYECKON ACATENBHOCTH, CyXeHHs oObeMa mamsatu. OOydaromumcst ¢ 3[IP tpebyercs
00JIbIlIe BpEMEHH Ha 3aKpeIlyIeHHe MaTepuala, akTyaau3aus 3HaHUH 10 OIope MPH BOCIIPOU3BEICHUU.

Jliis mipeosiofieHust TPyAHOCTEH B M3ydeHHH y4eOHOTO mpemmera «MaTemaTnkay HeoOXxoauma
ajanrtanus oObeMa M XapakTepa yu4eOHOro MaTepuaia K MO3HaBaTeNbHBIM BO3MOXHOCTSAM y4YalIuxcs ¢
3I1P. Cnienyet y4eOHBIN MaTepHall MPEMOJIHOCUTH HEOOIBIIMMU MOPLUSAMHU, YCIOKHSIS €r0 TMOCTEIEHHO,
M3BICKHUBATh CIIOCOOBI aJanTally TPYAHBIX 3a/laHui, HEKOTOPbIE TEMbI aBaTh KaK O3HAKOMHTEIbHBIE;
UCKJIIOYaTh OT/EIbHBIE TPYIHbIE JOKA3aTEIbCTBA; TEOPETUUECKUIM MaTepranl PEKOMEHIyeTCs U3ydarh B
Mpolecce MPAKTHUYECKON EATEIbHOCTH MO PEHIeHUIO 3a/1ad. OpraHu4ecKkoe eIMHCTBO MPAKTUYECKON U
YMCTBEHHOW JI€ATENIFHOCTH yYallUXCd Ha YpOKaxX MaTeMAaTUKHU CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEIFHOMY YCBOCHUIO Oa3MCHBIX MAaTEeMaTUYECKUX 3HAHUN U YMEHUH.

Hean u 3axa4n n3yvyeHus yueOHoro npeamera «MaremaTuka»

[IproputeTHBIMU Yyenamu 00yUeHUs: MaTeMaTuKe B 5-9 Kilaccax sSBJISFOTCS:

= (QOopMUpPOBaHUE LEHTPAILHBIX MATEeMAaTUYECKUX MOHITUN (YMCIIO, BEMUYHMHA, T€OMEeTpudecKas
¢durypa, mnepeMeHHas, BEpPOSTHOCTb, (YHKIHUSA), OOECIEYNBAIOIINX TMPEEMCTBEHHOCTh W
MePCIEeKTUBHOCTh MaTeMAaTHUECKOT0 00pa3oBanus ooydarommuxcs c 3I1P;

» nojaBereHne obOydaronmxcst ¢ 3[1P Ha HOCTYmHOM Ui HUX YpPOBHE K OCO3HAaHHIO B3aWMOCBSI3H
MaTEeMaTHKUd W OKPYJXKAIOIIero Mupa, MOHMMAaHHE MaTeMaTHKHW KaKk 4acTh OOIed KyJIbTyphl
YeJIOBEYECTBA;

= pa3BUTHE UWHTEIUJICKTYallbHBIX M TBOPYECKUX crocoOHocTedt oOywarommxcs ¢ 3IIP,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIIJICHUS, HHTEpeca
K U3y4YECHHIO MaTEMAaTUKH;

= (QopmupoBaHue (YHKIMOHAIBHOW MaTeMaTH4YEeCKOH TPaMOTHOCTH: YMEHHS pacro3HaBaTh
MPOSIBJICHUSI MATEMAaTUUYECKHUX MTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX
CUTYyalUsX U IPU U3YYCHUU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHHS 3aBUCHUMOCTEH H
3aKOHOMEpPHOCTEH, (hopMynHpoBaTh UX HA A3BIKE MAaTEMAaTUKU M CO3JaBaTb MaTeMaTHYECKHE
MOJIENH, MIPUMEHSTh OCBOEHHBII MaTeMaTH4eCKHM anmnapar TUIst pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH U OIEHUBAThH IMOJTYyUYEHHBIE Pe3yJIbTaTHI.
JlocTHKeHHe ITHX Lieel 00ecrieunBaeTcsl pelIeHUeM CIeyIOInX 3a0au.

= QopmupoBath y oOyuatomuxcs ¢ 3[IP HaBblkum y4eOHO-TIO3HABATENbHON JAEATEIHLHOCTH:
IUIaHUpOBaHUE pPaOOThI, IMOUCK PpAlMOHAIBHBIX IyTEll €€ BBIIOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

m CIIOCOOCTBOBaTh HMHTEIUIEKTYaJlbHOMY pa3BUTHIO, (OPMHUpPOBaTh KauecTBa, HEOOXOIMMbIE
YeJIOBEKY ISl MTOJIHOLIEHHON HU3HU B COBPEMEHHOM OOII[ECTBE, CBOMCTBEHHBIE MAaTEMaTHUECKON
NESTETLHOCTH: SICHOCTU W TOYHOCTH MBICIH, WHTYHUIIMH, TPOCTPAHCTBEHHBIX MPEICTABIICHUM,
CIOCOOHOCTH K NMPEO0JICHUIO TPYIHOCTEH;

= (OopMUPOBATh KIHOYEBbIE KOMIIETEHIINN yUalIUXCs B paMKax MpeaMeTHOM obacti «MaTemaTrka
1 UHPOPMaATUKAY;

= DPa3BUBATh MOHATUIHOE MBILIUIEHUs o0yyatouxcs ¢ 3I1P;

= OCYIIECTBIIATH KOPPEKIIMIO MMO3HABATEIbHBIX MpoleccoB ooOydaromuxcs ¢ 3I1P, Heo6XoauMBbIX 1ist
OCBOEHUS IPOrPaMMHOTO MaTepHala Mo yueOHOMY TIpeaMeETy;

= TpeAyCMaTpUBaTh BO3MOXKHOCTH KOMIIEHCAIlMM 00Opa3oBaTeNbHBIX Je(UIMTOB B OCBOCHUU
MPEANIECTBYIONIETO MPOTPAaMMHOTO Marepuana y oOyuatomuxcs ¢ 3[IP m HemocratkoB B ux
MaTeMaTUYeCKOM Pa3BUTHUU;

= c(hopMUPOBATH YCTONYMBBIA HHTEPEC YUAIIUXCS K TIPEIAMETY;

= BBIIBJISITH U pa3BUBATh MAaTEMATHUECKHUE U TBOPUECKHUE CIIOCOOHOCTH.

OcCHOBHBIE JIMHUM COAEpX aHUs Kypca maTeMaTHku B 5-9 knaccax: «YHucna W BBIYMCIICHUS,
«Anrebpa» («Anredbpandeckue BIpAKEHUD», «Y paBHCHHS U HEPABEHCTBAY), « DyHKIMM», «['eoMeTpus»
(«'eomeTpuueckue GUTYpHI U UX CBOMCTBaY, «VI3MepeHne TeoMeTpUIECKUX BETHUUHY ), «BeposTHOCTD U
cTaTuCTUKa». JlaHHbIE JIMHUW pa3BUBAIOTCS MapajieIbHO, KaK[gash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBHCHUMO OJIHA OT JPYroil, a B TECHOM KOHTaKkTe W B3aumojenctBuu. Kpome



3TOro, WX OOBEOUHSET JIOTHMYECKas COCTABIISIONIAS, TPAAUIIMOHHO TIPUCYIas MaTeMaTUKe W
MIPOHHU3BIBAIONIAS BCE MaTeMaTU4YeCKHhe Kypchl U cojlepkarenbHble JUHUUA. CPopMyTupoBaHHOE B
denepanbHOM TOCYIAapCTBEHHOM 0OpPa30BaTebHOM CTaHJApTe OCHOBHOrO 0O0mmiero o0Opa3oBaHUs
TpeOOBaHUE «YyMETh OINEPUPOBATH MOHITUSIMU: ONpEIEICHHE, aKCHOMa, TEOpeMa, JI0Ka3aTelbCTBO;
YMEHHE pacno3HaBaThb MCTUHHBIE U JIOKHBIE BBICKA3bIBAHMSI, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
CTPOHUTH BBICKA3bIBAaHUSI U OTPUIIAHMS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaM, a (GopMUPOBaHUE
JIOTHYECKUX YMEHHMH pacrpenensercss Mo BCeM rojgaM oOOy4YeHHs Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHwUsI.

Copepxanvie  00pa3oBaHHSA, COOTBETCTBYIOUIEE IPEAMETHBIM  pe3yJibTaTaM  OCBOCHUS
denepanpHON pabouell IpOrpaMMBbl, paclpeAeIeHHBIM MO rojlaM OOydYeHUs, CTPYKTYPUPOBAHO TaKHM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIHUIHAIBLHBIM BOIMpOCaM oOOydaromuecs oOpanainch
HEOJIHOKPATHO, 4YTOOBI OBJIAJICHUE MATEMATHUYECKUMU TOHSATUSMH W HaBBIKAMU OCYIIECTBIISLIOCH
MOCJIEZIOBATEIbHO U MOCTYHAaTeNbHO, ¢ COOJIOJCHHEM IMPUHIUIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOILYIO0 CHCTEMY MaTeMaTHYeCKUX IpelcTaBieHui oOyuwarommxcs ¢ 3I1P, pacmmpssa u
yrayOnsisi e, o0pa3ys MpOYHble MHOXKECTBEHHbIE CBsi3u. OOmIMe 1enu u3ydeHus y4eOHOro npeamMera
«MaremaTHKa» npecTaBieHbl B penepanbHoil paboueil mporpaMme OCHOBHOTO 00IIEro 00pa3oBaHMUsL.
Oco0eHHOCTH 0TOOPA M aJaANITAIIAM Y4eOHOT0 MaTepUAaJIa 0 MaTeMATHKe

OOyuenne yueOHOMY TpeaMeTy «MareMaTuka» CTPOWTCS Ha CO3JaHHH ONMTHMAIBHBIX YCIOBHMA
JUIS YCBOGHHUSI TPOrpaMMHOT0 Matepuaia ooyuatomumucs ¢ 3[1P. bonbiioe BHuManue yaensercs oroopy
y4eOHOTO Marepuajga B COOTBETCTBUH C IPUHIMIIOM JOCTYITHOCTH IPH COXPAHEHUH OO0IIEro 06a3oBOTro
YPOBHS1, KOTOPBIH JTOIKEH 10 COACPKAHUIO U 00beMy OBbITh aAanTUPOBAHHBIM 715 oOy4aromuxcs ¢ 3[1P B
COOTBETCTBHUM C HX OCOObIMH OOpa3oBaTelbHbIMM NOTpeOHOCTsMH. Crexyer Oo0JIerduTh OBJa/IEHUE
MatepuaigoMm obyvarommmucs ¢ 3[1P mocpeacTBom ero eTanbHOro OOBSCHEHUS C CUCTEMATUYECKUM
MMOBTOPOM, MHOTOKPATHOM TPEHUPOBKM B MPUMEHEHHHM 3HAHUM, WCIOJNB3YS MPUEMBbl aKTyaJld3alluu
(BU3yalsibHas OMOpa, MaMsATKa).

AJnanTipoBaHHas MporpaMMa MpeayCcMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHEHUN: YMEHbBIIICHHUE
0o0BbEMa TEOPETUUYECKUX CBEACHMI, BEBIHECEHNE OTICIbHBIX TEM WJIH LIETBIX Pa3[eioB B MaTepUabl JIJIs
0030pHOT0, 03HAKOMUTEIHHOTO H3YUYCHHUSI.

N3menenns nporpammsl B 5-9 kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HakoMHTENEHOM IUIAHE PEKOMEHYETCSl U3y4daTh cleayolue TeMbl: «PuMckas Hymepanusy,
«PaBuble ¢urype», «lunmuaap, konyc, mapy, «Ky6», «IIpsMoyronpHbI mapaienenunen,
«Ilepemernienre o KOOpAMHATHON TIPsIMO», «Moaynb yucnay, «UucnoBbie MPOMEXYTKH»; «Macmtad»
(u3yuaetcs B kypce «l'eorpadus»); «M300paxeHne reomeTpuueckux (Gpuryp Ha HeIMHOBAaHHOW Oymare
WCIIOJIb30BAaHUEM LIMPKYJIS, JIUHEHKU, YTOJIbHUKA, TpaHCHopTupay, «JlimHa okpyxHOocTW», «Ilnomanp
kpyra», «l[lapamnensubie mnpsimbie», «llepnenaukynspabie npsMbie», «OceBas U UEHTpajbHas
CUMMETpUN» (U3y4yaeTrcs B Kypce reomeTpun); «becKoHEuHble MEePUOIUYECKUE ACCATUYHBIC IPOOH.
JlecsitTuuHoe puOaMKeHne 0ObIKHOBEHHON ApoOu» (M3ydaeTcs B Kypce anreopsl).

Crnenyer yMEHBIIUTh KOJUYECTBO YACOB Ha CIEAYIONINE TeMbl: «PereHue Joruueckuil 3a1auy,
«Jlmuna otpeska», «lllkanb», «PacnpenenurenbHblii 3aKOH YMHOXKEHHUS», «3alUCh MPOU3BEACHUS C
OYKBEHHBIMU MHOXHTEIIMU», «llocTpoeHne koHpuUrypauumii U3 dYacteil NpsAMOM, OKpPYKHOCTH Ha
HEJTMHOBAaHHOM M KjeTuaToi Oymarey, «Jlenutenu u kpatueie. [IpuzHaku neaumoctuy, «Haubombmmii
oOMil nenurenb U HauMEeHblee ooliee kpatHoe. JlemuMocTh CyMMBI M Ipou3BeaeHus». «llpuBenenue
Ipobu K HOBOMY 3HaMeHartemo», «HaxoxkIeHne 4acTu 1eNoro u IeNoro mo ero yactmy». « OKpyrieHue
JECATUYHBIX Npobeit». «PemeHne 3amad mepeOOpoM BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBlieHHE
OYKBEHHBIX BBIPQXCHUN IO YCIOBHIO 3a1aum». BBICBOOOAMBIIMECS Yachl MOKHO HCIOIb30BaTh Ha
MOBTOpPEHHE (B HaYasle U KOHIIE y4eOHOTro rojia), Ha u3yuyeHue Haubosee TPYIHBIX U 3HAYUMBIX TeM: B V
KJIacce - Ha pelIeHHe ypaBHEHUH, MpUBEICHUE IPOOM K HOBOMY 3HAMEHATENI0, YMHOKCHHUE U JICTICHHE
JECATUYHBIX ApoOei, n3mepenune yrios; B VI kiacce - 1eHCTBUS ¢ MOT0KUTEIbHBIMU U OTPUIATEIHHBIMU
YHCIIaMU, PEIlICHUEe YPAaBHEHUH, CII0KEHHE W BRIYUTAHHE YHCEN, COACPKAIIUX HENYI0 U IPOOHYIO YacTh,
Ha YMHOXKECHHE U JIeJICHUE OOBIKHOBEHHBIX JIPOOECH.

Anceopa

B o3HakoMHTENBHOM IUIaHE PEKOMEHAYETCs H3ydaTh cienyromme TeMbl: «MppanmoHnanbHbie
gyrcna. [lefictBuTensHble yncnay, «CpaBHEHHE NEHCTBUTENBHBIX UYUCEN, apu(MeTHYecKue NEHCTBUS C
NeNCTBUTENbHBIMU YcIamMmy», «Haxoxnenne npubanKeHHbIX 3HaYeHUM KBaJIpaTHOTO KOpHs», « Teopema
Buera», «Pemenus ypaBHEHMI TpeTbel M UYETBEPTON CTENEHEH pa3lioKEHUEM Ha MHOXKUTEIN,
«Dynkmus y =VX u ee rpaduk», «llorpemrHocTs ¥ TOUHOCTh MPUONIKEHUs», «UeTHbIE M HEYETHBIC



Gy, «Dynkims y=x", «DyHKIus y= ax’, ee rpaduk u cBoiictsa. I'paduku pynkimii y=ax> +nu
y=a(x-T)?, «YpaBHEHHE C IBYMs IEPEMEHHBIMH U ero rpadux», «"paduuecknii cnocod penteHns CUCTEMBI
ypaBHeHHI», «300paxkeHne 4wieHOB apu(METHYECKOW M T€OMETPUUYECKOW MPOTPeccHil TOYKamMHu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCTOHEHIMAIBHBIN pOCT. CI0KHBIE MPOLIEHTHD.

Cnenyer yMEHBIINTH KOJIMYECTBO 4acOB HAa u3ydeHHe TeM: «DopMyibDy, «Jloka3aTeiabCTBO
TOXIECTBY», «JInHEHtHOE ypaBHEHHE C IBYMSI HEU3BECTHBIMIY, «I paduk TMHEHHOTO YpaBHEHUS C ABYMS
nepeMeHHbIMI», «I'paduueckoe perieHue JMHEHHBIX YpaBHEHMH U CHUCTEM JIMHEHHBIX ypaBHEHUI,
«CBolicTBa KBaIpaTUYHON (DYHKIIUN.

BricBOOOAMBIIMECS Yachl PEKOMEHAYETCS HCIIOJIb30BaTh: IS JIydlled mpopaboTku Hambosee
BaXHBIX TeM Kypca: «Pemnienue ypaBHenuit», «Pemenue cuctem ypaBHeHHD», « COBMECTHBIE AEMCTBUS C
npo0smuy, «IIpuMeHeHne cBOMCTB apu(PMETHUECKOT0 KBAJAPaTHOIO KOPHs»; Ha MOBTOPEHUE, PEIICHUE
3aja4, Mpeodpa3oBaHKe BBIPAXKEHUI, a TAK)KE HA 3aKpeIUIeHNe N3yYeHHOT0 MaTepHara.

T'eomempus

CnenyeT OCHOBHOE BHUMAaHHE YJAEIUTh INPAKTUYECKONW HAIpPaBIEHHOCTU Kypca, HCKIIOYHMB U
YOPOCTUB Hambosee CIOXKHBIM AN BOCHPUATHA TeopeTuueckuil martepuan. Ha ypokax reomerpuu
HEOOXO/MMO MaKCUMAJIbHO HCIOJb30BaTh HArJsiAHBIE CpeAcTBa 0OydeHHs, OoJbIlle MPOBOIHUTH
IPAKTUYECKUX paboT ¢ ywaluMmucs, pemarb 3agadd. CTpOUTH pelleHue 3ajad I[pH [OCTOSHHOM
OOpaIIeHn! K HArJIJHOCTH - PUCYHKAM M YepTEKaM.

O3HakOMHUTENBHO NaThb TeMbI: «Teopembl M OKa3aTeNbCTBO. AKCHOMBD, «JloKa3aTelbCTBO OT
POTUBHOTO», «CylllecTBOBaHME U E€JUHCTBEHHOCTh NEPIEHIUKYJIApa K mpsamoi», «Metox
reOMETPUUYECKUX MecT», «Meron ynBoeHus Meauansl», «Teopema aneca u  Teopema o
IIPOIMOPLIMOHANIBHBIX OTpe3kax», «LleHTp Mmacc TpeyroibHuka», «V/3MEHEHHE TPUTOHOMETPHUUECKHUX
GbyHKUMH Dpu BO3pacTaHUU yria», «DopMylibl Uil paJlyCcoB BIMCAHHBIX U OMMCAHHBIX OKPYXHOCTEH
MPaBUIILHBIX MHOTOYTOJILHUKOBY, «YpaBHEHUE NPSIMOiD», «JIBrmkenne», « CBOMCTBA TBUKECHUS,
«TeopeMa 0 MpoOU3BEAECHUHN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BENECHUN OTPE3KOB CEKYLIUX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOW.

Cremyer yMEHBIINTH KOJMYECTBO YacOB Ha n3ydeHue teM: «Cummerpuynbie Gpurypbl. OCHOBHBIE
CBOMCTBA OCEBOM cuMMeTpumn», «llentpanbHas cumMmerpus», «llapamnensHsiii nepenocy, «lloBopor»,
«IIpeobpazoBanne momodus. IlogoOme COOTBETCTBEHHBIX 3JeMEHTOB», «OCHOBHBIE 3aJayd Ha
IIOCTPOCHHUE C MOMOILBIO LIUPKYJIS U JIMHEHKW», «JleKkapToBbl KOOpAMHATBI Ha INIOCKOCTW», «Pemenue
TPEyroJIbHUKOBY, «[lomobue Gurypy.

BricBoOOAMBINIMECS Yachl HCIIOJIB30BATh HA PELLIEHUE 3a/1a4 U TIOBTOPEHHUE.

Bepoamuocmos u cmamucmuka

B cBs13u ¢ Tem, 4TO aHHBIN KypC BBI3BIBACT HAMOOJBIINE CIOXKHOCTU 1Jis1 oOyuatomuxcs ¢ 311P,
CBSI3aHHBIE CO CHUYKEHHBIM YPOBHEM Pa3BUTHSI CJIOBECHOJIIOTMUECKOTO MBIIUIEHUS, €70 U3YUYEHHUE JOJIKHO
CTPOUTHCS Ha 0A30BOM YPOBHE U JOCTYIHOM I YYEHUKOB Marepuane. OCHOBHOE BHUMaHHE CIEAYET
YAEIUTb pa3lienaM, CBA3aHHBIMUA C IOBTOPEHHMEM IPOWIEHHOIO MaTepHualla, YBEIUYHUTHb KOJIUYECTBO
YOpaKHEHUH U 3a/1aHuH, CBSI3aHHBIX C MPAKTUYECKOM EATEIbHOCTHIO 00YUatOIUXCSl.

Heo6xonuMo nepecMoTpeTh coiepikaHue TEOPEeTHUECKOro MaTeprala i XapakTep ero U3JI0XKeHHs:
TEOPETUYECKHUI MaTepHrall IPErnoAHOCUTH B MPOLIECCE PELICHUS 3a/1a4 U BBIIIOJIHEHUS 3aJaHUI HarJIsIHO-
NPAaKTUYECKOrO XapakTepa; He TpeOoBaTh BBIBOJA M 3allOMHUHAHUS CIOXKHBIX (OPMYJ, pELIeHUS
HECTaH/IapPTHBIX, TPYJOEMKHX 3aJlaHuil. Psi1 Tem crieayer u3ydaTh B 03HAaKOMHUTEILHOM ILJIaHE.

[IpumepHas mporpamma MnpeocTaBisieT aBTopy pabodel mporpaMmbsl cBOOOTY B pacIpeaesieHUH
MaTepuaa 1o 4yeTBepTaM (Tpumectpam). Pacnipenenenue BpeMeHU Ha U3y4EHHUE TEM B TEUEHHE YUEOHOTO
rofia CaMOCTOSATENbHO OIpenesieTcss 00pa3oBaTeIbHONM OpraHu3aleld W 3aBUCHUT OT OCOOCHHOCTEH
rpynnsl oOydatomuxcst ¢ 3[1P u ux ocoObIx 00pa3zoBaTeNbHBIX TOTPEOHOCTEMN.

IIpumepHblie BUABI AeATeabHOCTH o0y4aromuxcs ¢ 3IIP, 00yciioBiaeHHbIe 0CO0BIMHU
o0pa3oBaTe/IbHBIMM NOTPEOHOCTSIMU M 00ecIeYHBAIOIINE OCMBbICIEHHOE 0CBOEHHE COlePKAHUM
o0pa3oBanus no npeamery «MaremaTuka»

Conepxanne BHUIOB JAesTenbHOCTH oOydarommxcs ¢ 3I[IP  ompenensiercs ux  ocoObMu
o0pa3oBaTenbHBIMU NOTpeOHOCTSIMU. [TloMumo mmpoko ucnonb3yembix B @OIT OO0 obumx ans Bcex
00y4aroluxcst BUIOB ACSITEIbHOCTH CIEAYET YCHJIMTh BHUJbI I€ATEIbHOCTH CHEelM(PUUHbIE ISl TaHHOM
KaTeropuu Jereil, o0ecrneynBaromye OCMbICICHHOE OCBOEHHE COJIepKaHUsd 00pa3oBaHus MO MPEAMETY:
YCHJIEHHE MPEIMETHO-IIPAKTUUYECKON JeSITEIbHOCTH C aKTUBH3AIMEel CEHCOPHBIX CUCTEM; Yepe0BaHUe
BUJIOB JI€ATEIBHOCTH, 33J€MCTBYIOIUX PA3INYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepuaa ¢ OIopon
Ha aJTOPUTM; «IIOLIaroBOCTb» B M3YYEHMM MaTepuaia; UCHOJb30BaHUE TOMOIHUTEIbHOW BU3YyalbHON
OTOpPHI (CXeMBbI, IIAOJIOHBI, OTIOPHBIE TAOIMIIBI); PEYEBOI OTUET O MPOLIECCE U PE3yNIbTaTe AeSITEIbHOCTH;



BBIMIOJIHEHUE  CIECLUANBHBIX  33aJaHUi, OOECHEeUMBAIOMIMX  KOPPEKIHIO  PErysiud  y4eOHO-
MI03HABATENBHOM JEATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJIbTAaTa.

IIpumepHas TemaTudeckas 1 TEpMUHOJIOIMUYecKas Jiekcuka coorsercTByeT @OIT OOO0.

Hns obydatonmuxcsi ¢ 3IIP cymiecTBEHHBIM SIBISIOTCS HpUeMbl pabOThl C JIEKCHYECKHM
MmaTtepuaioM 1o mnpeamery. IlpoBogutcsa cnernuanbHas paboTa MO BBEIEHUIO B aKTUBHBIM CIIOBAph
00y4aroImuxcs COOTBETCTBYIOUIEH TEPMUHOJOTHH. V3ydaemble TEpMUHBI BBOAATCS HA MOJIHCEHCOPHOMN
OCHOBeE, 00s13aTeIbHA BU3YyalbHas MOAJIEPHKKA, AITOPUTMBI paOOTHI C ONPEAEICHUEM, OTIOPHBIE CXEMBbI JUIs
aKTyaJlM3aluy TEPMUHOJIOTUH.

Mecto yuyeOHoro npeamera «MaremaTtuka» B y4eOHOM IIaHe

B cootBercTBUN ¢ PenepanbHbIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOIO
ob1ero oopa3oBanus yueOHbIi npeaMer «MaremaTuKa» BXOJIUT B IPEIMETHYI0 001acTh «MaTematuka u
uHbOpMaTUKa» U SBISETCS 00s3aTelIbHBIM s u3ydeHus. B 5-9 kmaccax y4eOHBIH mpeamer
«MatemaTuKay TpaJuLIMOHHO U3y4aeTcs B paMKax CJIEAYIOUIMX y4yeOHBIX KypcoB: B 5-6 Kiaccax - Kypca
«Matematuka», B 7-9 kiaccax - KypcoB «AureOpa» (BKJIrOYas 3JEMEHThl CTaTUCTUKU M TEOPUHU
BeposiTHOCTEH) U «['eomerpus». HacTosmel mporpaMMoil BBOAUTCS CaMOCTOSATEIbHBIN YUeOHBIH KypC
«BeposaTHOCTB U CTATUCTUKAY.

Hacrosimeit nporpamMMoil mpenycMmarpuBaeTcsl BbIIEICHHE B y4eOHOM IUIAaHE HAa H3y4EHHUE
MaTEeMaTHKH B 5-6 Kj1accax 5 y4eOHBIX 4acOB B HEACIIO B TEUCHHE KaXKJI0T0 To/1a 00yueHus, B 7-9 kiaccax
6 yueOHBIX 4acOB B HEJIEIO B TEUEHUE KaXKJOr0 roj1a o0yueHus, Bcero 952 yueOHbIX daca.

Conepxxanne ydeOHOro mpeamera «MaremaTruka», IpeACTaBICHHOE B (enepanbHOil paboueit
nporpamme, cooTBercTByer ®I'OC 00O, denepanbHOil 00pa30BaTENBHONW MPOTPaMMe OCHOBHOTO
ob1ero oopa3oBanus, (peaepaibHON aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMe OCHOBHOT'O OOIIET0
00pa3zoBaHMs 00YJAIOUINXCS C 3a7ePKKON TICUXUYECKOTO PA3BUTHS.

TemaTnueckoe MIaHUPOBaHHE Y4EOHBIX KYpCOB M PEKOMEHJyeMOe pacipesesieHHe y4eOHOro
BPEMEHH ISl U3yUEHUS OTJIENbHBIX TEM, IIPEIJIOKEHHBIE B HACTOALIEH MporpaMme, HaJl0 paccCMaTpuBaTh
KaK IPUMEpPHbIE OPUEHTUPHI B TIOMOILb COCTABUTENIO aBTOPCKON paboyell mporpaMmsbl U IPEXk/Ie BCEro
YUUTEN0. ABTOp pabodeil mporpaMMbl BIIPaBE YBEIUYHUTD ITPEIOKEHHOE YHCIIO YIeOHBIX YaCOB HA TEMBI,
Tpebyromue 6osee JUIMTENBHOr0 u3ydeHus odyyaromumucs ¢ 311P, min yMeHbIINTh KOJUYECTBO YacOB
Ha TE€MBbI, U3y4yaeMble Ha 03HAKOMHUTEJILHOM YpOBHE. Jl0IyCTUMO TaKXe JOKaJbHOE IepepacnpeesieHue
U IIepecTaHOBKa 3JIEMEHTOB COJEp)KaHHUs BHYTpU AAaHHOro kiacca. KoimdecTBO MpOBEpPOYHBIX PadoOT
(TeMaTMyecKUil M UWTOTOBBIM KOHTPOJb KayecTBa YCBOEHHUS ydeOHOro wmarepuana) U HX TUI
(camocTosITeNbHBIE M KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCSA HA YCMOTpEeHHE yuuTels. Takke yuuTensb
BIIpaB€ YBEIMYUTh WJIM YMEHBIIMTh YHUCIO Y4eOHBIX YacoB, OTBEJACHHBIX B IlpumepHoil paboueit
nporpamMMme Ha 000OIIeHHe, TOBTOPEHUE, CUCTEMATH3AIMI0 3HaHUH oOy4aronuxcs. EAMHCTBEHHBIM, HO
MPUHLIMIINAIBHO Ba)KHBIM KpPUTEPHUEM, SIBIISIETCS JOCTH)KEHHE PE3yJIbTaTOB OOYUYEHMs, YKa3aHHbBIX B
HACTOALLEN porpamme.

ATAIITUPOBAHHA PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «MATEMATHKA».
5-6 KITACChI
Ienn n3yvenus: y4e0HOro Kypca

[TpuopuTeTHBIMM LIETAIMH O0YUEHHS MaTeMaTHKeE B 5-6 Kiaccax sIBJISIOTCS:

» [POJIOJUKEHHE (HOPMUPOBAHMS OCHOBHBIX MAaTeMaTHYECKUX MOHATUH (4YMCIO, BETUYMHA,
reomerpuueckas  Qurypa), 00ecneunBarONIMX MPEEMCTBEHHOCTh W  TNEPCHEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yYaroIuXcs;

= pa3BUTHE UHTEIJICKTYaJbHBIX M TBOpYECKUX clocoOHocTed oOyuwatomumxcs ¢ 3IIP,
M03HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUI, HHTEpeca K N3YYEHHIO MAaTEMaTUKH;

» rnojBeaeHue odyuarommxcs ¢ 3I1P Ha gocTymHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTHKHU U OKPY’KalOILEro MUpa;

» (QopmupoBaHue (GYHKIHMOHATBHOW MaTeMaTHUYECKOM TIpaMOTHOCTU: YMEHMsI paclo3HaBaTh
MaTeMaTHYeCKHue OOBEKThl B PEaIbHBIX )KM3HEHHBIX CUTYAIUsX, IPUMEHATh OCBOCHHBIEC YMEHUS
JUIS pelleHus] MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJYyYEHHbIE PE3YJIbTAThI
U OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JMHHM COJIEpKAaHUS Kypca MaTreMaTHKH B 5-6 Kkiaccax - apudmernyeckas H
reoMeTpuyecKas, KOTopble pa3BUBAIOTCS MapalieIbHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM,
OJIHAKO, HE HE3aBHCHMO OJHAa OT JAPYroil, a B TECHOM KOHTAaKkT€ W B3auMmojeicTBuu. Taxke B Kypce
MIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH ajareOpbl U OMUCATEeNIbHOM CTaTUCTHKY.

N3ydenune apudMeTHueckoro Marepraia HaUMHACTCA CO CUCTEMAaTU3alMU U Pa3BUTHUS 3HAHUH O
HaTypaJlbHBIX YHCIIaX, IOJIyYEHHBIX B HauajgbHOU 1IKosie. [Ipu 3ToM coBepiieHCTBOBaHKE



BBIUUCIIUTENIFHOW TEXHUKH M (POPMHUPOBAHKUE HOBBIX TEOPETHUECKUX 3HAHHMM COYETAEeTCS C Pa3BUTHUEM
BBIUUCIIUTENILHOW KYJIBTYPBbI, B YACTHOCTH ¢ OOYyYEHHMEM NPOCTEHIINM NpUEMaM NPUKUIKH U OLEHKU
pe3ysIbTaToOB BblUMCIEHUHN. M3ydueHne HaTypalbHBIX YMCEN IPOAOJDKAETCA B 6 Kilacce 3HAKOMCTBOM C
HAYaJIbHBIMH ITOHATUAMH TEOPHH JEIUMOCTH.

Jpyroii KpymHBIi OJI0K B cOAepKaHUU apuhMETHUECKON JIMHUK - 3TO Apoou. Hauano uzydyeHus
OOBIKHOBEHHBIX U JCCATUYHBIX APOOEH OTHECEHO K 5 Ki1accy. ITO EpBbIH ATal B OCBOCHHH JIpo0ei, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU MJAEAMH, IOHATHAMH TeMbl. lIpm 3TOM paccmorpenue
OOBIKHOBEHHBIX JApoOeii B TOJHOM OO0BEME MPEIIIECTBYET HM3YYCHHIO ICCATUYHBIX JApOOei, dTo
11eJIeCO00pa3HO C TOYKU 3PEHUsS JIOTUKU M3JI0KEHMsI YMCIOBOM JIMHMHU, KOIJa IpaBuiIa JAEHCTBHH ¢
JIECATUYHBIMUA IPOOSMU MOXKHO OOOCHOBATh Y€ M3BECTHBIMU aJITOPUTMAMHU BBINOJHEHUS JCHCTBHH C
OOBIKHOBEHHBIMH JIpOOSIMH. 3HAKOMCTBO C JECATHUYHBIMU ApPOOSMHU pPACHIMPUT BO3MOXKHOCTU IS
ITOHUMAaHUsI 00yYarOLIMMUCS MIPUKJIAJHOTO0 IPUMEHEHNS HOBOM 3allMCH IIPY U3YyUEHUH JIPYTUX IPEIMETOB
U IIpU NPAKTUYECKOM HcIosib30BaHMM. K 6 Kijaccy OTHECEH BTOPOHM 3Tal B U3ydeHHM JApoOei, rae
MIPOUCXOJIUT COBEPIICHCTBOBAHME HABHIKOB CPaBHEHHUs U IMpeoOpa3oBaHus OpoOei, 0OCBOCHHE HOBBIX
BBIYHCIIUTEIBHBIX JITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHUN, B TOM YHCJIE 3HAYEHUN BBIPAKCHUM,
COZepKalIMX W OOBIKHOBEHHBIC, W JECATUYHBIE JApOOH, YCTAaHOBJCHHE CBSA3CH MEXAy HUMH,
paccMOTpeHHe NPUEMOB pellleHHs 3a7ad Ha Jpoou. B Hauane 6 kiacca MPOMCXOAMT 3HAKOMCTBO C
IIOHSTHEM IIPOLIEHTA.

OCOOEHHOCTBIO U3YUEHHSI ITOJIOKUTENBHBIX U OTPULIATENIbHBIX YUCEI SBISETCS TO, YTO OHU TAKKE
MOTYT paccMaTpUBaTbCA B HECKOJBKO ATAnoB. B 6 kinacce B Havyasie uzydeHus TeMmbl «llonoxurenbHeie u
OTpULATENIbHbIE 4YHcIa» BelIenserca noarema «llemble yucia», B paMKax KOTOpPOM 3HaKOMCTBO C
OTpHULATEbHBIMH YUCIAMHU U IEUCTBUSMH C ITOJI0KUTEIbHBIMUA U OTPULIATENbHBIMU YU CIIAMU IPOUCXOIUT
Ha OCHOBE COZEPXKATEIbHOIO MOAX0Aa. DTO MO3BOJSAET HA JOCTYIIHOM YPOBHE IIO3HAKOMUTH YYaIIUXCS
IIPAKTUYECKH CO BCEMU OCHOBHBIMU IOHSATHUSMU TEMbI, B TOM YHCII€ U C IpaBWIAMU 3HAKOB IpU
BBINOJIHEHUH apuU(PMETHUecKuX JeicTBuid. M3yueHne pannoHaIbHBIX YUCET HA 3TOM HE 3aKOHUYUTCS, a
OyzeT MpoJODKEHO B Kypce anredpsl 7 Kiacca, YTO CTAaHET CIEAYIONIMM IIPOXOJOM BCEX
INPUHIUIHNAIBHBIX BOIPOCOB, TEM CAMBIM pa3fiefieHHe TPYJHOCTeH obsieryaer BOCIpUATHE MaTepuana, a
pacripenieieHue BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH PHOOPETAEMBIX HABBIKOB.

IIpu oOyueHMM pelIeHHIO TEKCTOBBIX 3a/ad B 5—6 KjaccaXx HCHOJb3YHOTCS apu(MeTHdecKkue
npuéMsl pemieHus. TeKcToBble 3aauu, pelaeMble Ipu OTPaObOTKE BBIYUCIUTENBHBIX HaBBIKOB B 5—6
KJlaccax, pacCMaTpHUBAIOTCS 3aJ1a4uM CIAEAYIOLIUX BUJIOB: 3a/1a4M HA JIBUYKEHUE, HA YaCTH, Ha MTOKYIKH, HA
paloTy U MPOU3BOJUTEIBHOCTbD, HA MPOLIEHTHI, HAa OTHOILIEHU U npomnopiuu. KpoMe Toro, oOyuaromuecs
3HAKOMATCA C IPUEMaMU pelIeHMs] 3aJad IepedopoM BO3MOKHBIX BapHaHTOB, ydyaTcsi paboTaTh C
uHopManuen, npeacTaBIeHHON B popMe TaOIUIl MK TUarpaMM.

B ¢denepanbHoil pabouell mporpamme MperycMOTPEHO (HOPMUPOBAHHE MPOMNEAEBTUUECKUX
anreOpanveckux ImpejacTaBieHU. bykBa Kak CHMBOJ HEKOTOPOrO 4McCiIa B 3aBUCUMOCTH OT
MaTEMaTHYECKOIO0 KOHTEKCTa BBOAMTCSA IIOCTENIEHHO. DyKBEHHas CHMBOJIMKA IIMPOKO HCIOJIB3YETCS
MIPEK/IE BCETO /IS 3aIIUCH OOILIUX YTBEPKACHUN U IPEI0OKEHHH, (POpMYII, B YaCTHOCTH JJIsl BBIYUCIICHUS
TrEOMETPUUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTENSD YHCIIA.

B kypce «Marematuku» 5-6 Ki1accoB NpeICTaBlI€HA HarjsiHas F€OMETpHs, HallpaBJIeHHas Ha
pa3BuTHE OOPa3HOIO MBINUIEHUS, TPOCTPAHCTBEHHOTO BOOOPAXXEHUs, N300pa3UTENbHBIX YMEHUH. JTO
BaXHBI ATall B U3yUYEHUU T'€OMETPUH, KOTOPBIH OCYIIECTBISETCS HAa HAIJISIHO-TIPAKTUYECKOM YPOBHE,
OIMPAETCs Ha HarJsIHO-00pa3Hoe MbIlUIeHHe o0ydaromuxcs. bonbiias posib OTBOAUTCS MPaKTHUECKON
NESTeIbHOCTH,  ONBITY, JKCHEPUMEHTy, MojenupoBaHuio. OOywarommuecs  3HAKOMSTCS  C
reOMEeTPHUECKUMH (pUrypaMu Ha IJIOCKOCTH M B IMPOCTPAHCTBE, ¢ UX MPOCTEHIINMU KOH(MUTYPALUSIMH,
ydarcs Hu300pakaTb MX Ha HEJIWHOBAHHOW M KJeTyaTo Oymare, paccMaTpUBaIOT UX MpocTeiimune
cBolicTBa. B mporecce u3yueHHs HarisAHON TIeOMETpUHM 3HaHUsS, IOJyuYeHHbIE OOYyYaloUUMHCS B
HaYyaJIbHOM 1IKOJIEe, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUIaHy B 5-6 Kijaccax M3ydaercs WHTETPHUPOBAHHBIM  IpeaMeT
«MaremaTiKa», KOTOPBIM BKIIIOYAeT apu(pMETHUECKU MaTepuan W HAIJSIIHYI0 T€OMETPHUIO, a TaKxkKe
MPOIEAEBTUUECKHUE CBEJICHUS U3 alreOphl, 2IEMEHTHI JJOTUKU M Hayala OMUCcaTeIbHOW CTATUCTUKH.

VY4eOHbIii 11aH Ha U3yYeHHE MaTEMAaTHKHU B 5-6 Ki1accax OTBOJUT HE MeHee 5 yueOHBIX 4acoB B
HEJIETI0 B TEYCHUE KaX0T0 rofa o0ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

Conep:xanue yuedoHoro kypca (mo roaam odyueHust)
S KJIIACC
Hamypansuvie uucna u nyno



HarypansHoe uuncno. Psn narypanbabix yucen. Yucno 0. M3o0pakeHne HaTypadbHBIX YHCET
TOYKaMU Ha KOOPJAMHATHON (YHCIIOBOI ) MPSMOM.

Ilo3unmonHas cucrema cuuciaeHus. Pumckas Hymepayus Kak npumep Heno3uyuoHHOU Cucmembl
cuucnenus!. JlecaTMuHas cucTEMa CUUCIICHHUS.

CpaBHeHUE HATypaTbHBIX YHCEI, CPAaBHEHUE HATYPATbHBIX Yrcen ¢ HyJaeM. CrIocoObI CpaBHEHUSI.
OxpyriieHne HaTypaJbHBIX YUCEII.

CrnoxeHue HaTypajbHBIX YHCEJN; CBOWCTBO HYJs IPU CIOXKEHUH. BbluMTaHue kak jaeiicTBue,
o0OpaTHOE CIIOKEHHI0. Y MHOKEHHE HaTypajbHBIX YHCEN; CBOMCTBA HYJSI M €IUHHULBI MPU YMHOKCHHUH.
Jlenenue Kak JieiictBue, o0paTHOEe yMHOKEHUIO. KOMITOHEHTHI IeiiCTBUH, CBsI3b MeXay HUMH. [IpoBepka
pesynbrata apudmeTHdeckoro aeucTBusa. llepemecTuTeNnbHOE U cOYETaTENbHOE CBOWCTBA (3aKOHBI)
CJIOKEHUS U YMHOXEHHUS, pacnpeoeiumesibHoe C80UCME0 (3aKOH) YMHONCEHUSL.

Hcnonp3oBanue OykB s 0003HAUEHMsS] HEW3BECTHOIO KOMIIOHEHTAa M 3allUCH CBOWCTB
apu(pMETUYECKUX JCHCTBUMN.

Jenumenu u Kpamuvle yucna, pasioxeHue Ha MHouTenu. [IpocTele M cocTaBHBIE YHUCIA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM IT0OKa3aTesieM. 3alkch YKcia B BUJIE CYMMBI pa3psiAHbIX CJIaraéMblX.

HucnoBoe BbIpakeHHE. BplunclieHME 3HAUEHUN YMCIOBBIX BBIPAKEHUH; MOPSAJOK BBINOJHEHUS
neiictBuil. Mcnonp3oBaHue MU BEIUMCICHUSIX IEPEMECTUTEIHLHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB)
CIIO)KEHUSI U YMHOXKEHHUS, paAcnpeoenumenbHo20 COUCMEa YMHONCEHUS.

JApodu

[IpencraBierre o IpoOM Kak crocobe 3amuch 4YacTd BenuvuHbL. OOBIKHOBEHHBIC JIPOOH.
[IpaBuiibHBIE U HenmpaBWIbHBIE ApoOu. CMemiaHHasi ApoOb; MpeACcTaBIeHUE CMEIIAaHHON Ipodu B BUIE
HETPaBUIILHOHN ApOOH M BBIIETICHUE 1I€JI0N YaCcTU YUCia U3 HeMPaBUIbHOM apoou. M300paxenue npodeit
TOYKaMH Ha YUCIOBOH mpsiMoi. OcHOBHOE CBOMCTBO Apodu. Coxpawenue opobeti. Ilpusedenue opodou K
HogoMmy 3namenamento. CpaBHEHHE IPOOECH.

CrnoxxeHue U BbIYMTaHHE ApoOel. YMHOXKEHHE U JelieHne Apo0eit; B3auMHOOOpaTHbIE Apo0u.
Haxooicoenue wacmu yenoeo u yenozo no e2o yacmu.

Hecstuunas 3anuck ApooOeit. [lpencrapienne aecITUYHOW ApoOM B BHIE OOBIKHOBEHHOM.
N300pakeHne necITHIHBIX ApoOeii TOuKaMu Ha YUCIOBOH MpsiMoii. CpaBHEHUE NECITUYHBIX IPOOCH.

Apudmernueckue AeUCTBUS C JECATUUHBIMU Ipo0sMu. Okpy2ieHue 0ecaimuynblx Opobetl.

Pemrenne TekcToBBIX 32124

Pemenne TekcToBBIX 3a7a4 apuMETHYECKUM crioco0oM. Peuwenue nocuueckux saoad. Pewenue
3a0ay nepebopom 8cex 803MONACHLIX apuanmog. Vicnoib30BaHNe IPU PEILICHUH 3a7a4 TaOJIUI] U CXEM.

Pemenue 3anmay, conep)kKalux 3aBHCHUMOCTH, CBS3BIBAIOIINME BEIMYMHBL: CKOPOCTh, BpEMS,
paccTosiHue; IeHa, KOJIUNYeCTBO, CTOUMOCTh. EMMHUIIBI U3MEpEHHs: MacChl, 00bEMa, 1IEHBI;, PACCTOSHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXKIY €AMHHUIIAMU U3MEPEHUS KA /10 BEJINYNHBI.

Pemennie ocHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUE TaOIUL, CTOJIOYATHIX AUArpamMM.

Harasignasi reomerpusi

Harnsguele npenctaBieHuss o GUrypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoit, ocTpbli, Tynoi U pa3BEpHYThIE YTJIbL.

JlinHa oTpe3ka, METpUUYeCKUe €AUMHUIIbI AIUHBL. J{JTMHA JIoMaHOW, NEPUMETP MHOTOYTOJIbHUKA.
W3mepenue 1 nocTpoeHue yrioB ¢ HOMOIIbIO TPAHCIIOPTHPA.

Harnsguele mpencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIbHUK,
KBaJIpaT; TPEYTOJIbHUK, O pagencmae Quzyp.

N3obpaxenue puryp, B ToM uncie Ha KiaeTdatou Oymare. [locmpoernue kongueypayuti uz uacmeti
NPAMOU, OKPYHCHOCIU HA HETUHOBAHHOUL U Klemuamoti 6ymaze. VIcniob30BaHNE CBONCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHHKA, KBaJpaTa.

[Inomane npsAMOYroJibHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3 MPAMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pakE€HHBIX Ha KJieT4aToi Oymare. EMWHUIBI H3MepeHus TUIOIIAIH.

Haenaonvie npeocmasnenuss o npocmpancmeeHHblX uaypax: npsamoy20bHblil napaiieienuneo,
Ky0,  MHo2oepamHuxu. HM3oOpadxcenue npocmeriuux — MHo2oepanHuxos. Pazeéépmku  kyba u
napannenrenuneoa. Cozoanue mooeneli MHO202PaAHHUKO8 (U3 Oymazu, npoGoIoKU, NIACMULUHA U OP.).

Obvem npsamoy2onibHo20o napanieienuneod, Kyoa. Eounuyvl uzmepenus obvema.

! 321605 " 1aJjie€ KypCUuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX IIPOBOAUTCA B OBHAKOMHUTEIILHOM IIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4aceMoro Marepuala.



6 KJIIACC

Hamypanvnsie yucna

ApudmeTrnueckue 1elCTBUS C MHOTO3HAYHBIMU HAaTypalbHBIMU YKCIaMH. YUCIIOBbIE BIpaXKEHHUS,
MOPSZIOK JIeWCTBUM, HCIIOIb30BaHUE CKOOOK. Vcronb30BaHne MpU BBIUMCICHHUSIX TEPEMECTUTEILHOTO U
COYETATEILHOTO CBOMCTB CIIOKEHHSI U YMHOXKEHUS, pACNpeOenumenbHO20 C80UCMBA YMHONCEHUS.
OxkpyriieHre HaTypajabHbIX YACEN.

JlenuTenu W KpaTHBIC YUCIA;, HAUOOAbWUL 0OWUll Oelumens U HauMeHbulee obujee Kpamuoe.
Henumocmov cymmul u npouzeedenus. Jlenenue ¢ 0CTaTKOM.

Jlpoou

OObIkHOBEHHasT JpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpaimieHue npobeii. CpaBHEHHE H
ynopsijouuBanue apobeil. Pemienne 3agau Ha HaX0KJI€HHWE YACTH OT LEJIOr0 M IEJNOro MO €ro YacTu.
JlpoOHOe 4mcio Kak pe3ynbTar AeneHus. lIpencraBieHue ASCITHYHOW OpoOM B BHUAEC OOBIKHOBEHHOU
Ipodu U BOZMOXHOCTh TPEJICTaBIIeHUsI OOBIKHOBEHHOM ApoOU B BUAE JecATHUHOI. [lecsaTuunble npodu u
MeTpHuuecKas cucreMa Mep. Apudmerndeckue NeHCTBUS M YHCIOBBIC BBIPAKCHHS ¢ OOBIKHOBEHHBIMH U
JECSITUYHBIMH IPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIEHHH. Macwima6, nponopuus. [IpuMenenne npomnopiuii
IIPU PELICHUH 3a/1au.

[lonsitue mnponeHTta. BpiuncieHue mMpolEHTa OT BEIWYMHBI M BEJIMYMHBI MO €€ TMPOIECHTY.
BripaskeHue nNpoueHToB AeCATUYHBIMU ApoOsmu. Pemienue 3a1a4u Ha npoueHThl. BripaskeHne OTHOLIECHUS
BEJIMYUH B MIPOIICHTAX.

Ilonosrcumenvuvie u ompuyamenvHvle Yucia

[lonoxurenbHple U oTpunareibHble uyucia. Llensle uucna. Mooyrnv uucna, 2eomempuueckas
unmepnpemayusi Mooy uyucia. VI3o0pakeHMe uYncea Ha KOOPAMHATHOW MpsMOU. Yucinoswvle
NPOMENCYMKU.

CpaBuenue uwncen. Apudmernyeckue IEHCTBUS C MOJOXKUTEIBHBIMA U OTPULIATEIHHBIMU
YHCIIaMHU.

[IpsimoyronbHas cucTemMa KOOpAMHAT Ha TNIOCKOCTH. KOOpAMHATHI TOUKH HAa MJIOCKOCTH, abciucca
u opaunara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM IIIOCKOCTH.

Bykeennvie eviparcenusn

[Ipumenenne OyKB A 3amUCH MaTEeMAaTHMYECKUX BBIpOKEHUN U mpeanoxkeHuid. CpoiicTBa
apu(METHUECKUX JCHCTBUN. ByK6eHHble BbIpadiCceHuss U YUCI08ble NOOCMAaHO8KU. ByKBeHHbIE PaBEHCTBA,
HaXO0XJ/ICHUE HEU3BECTHOTO KOMIOHEHTa. DopMyIibl; GOpMYIIbI IEPUMETPA U TUIOMIAIN MPIMOYTOJIbHUKA,
KBaJparta, oovema napaiieienuneoa u Kyoa.

Pewenue mexkcmoguoix 3adau

Pemennie TekcTOBBIX 3a7a4y apu(METHIECKUM CIIOCO0OM. Peutenue noeuieckux 3aoay. Pewenue
3a0ay nepebopoM 8cex 803MONCHLIX BAPUAHMOE.

Pemenue 3amau, conepKaliMX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYUHBI: CKOPOCTh, BpeMs,
paccTosiHue; I1IeHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIBLHOCTh, BpeMs, 00beM paboThl. EauHUIIBI
M3MEPEHMS: MACChI, CTOMMOCTH; PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBSI3b MEXKIY €IUHULIAMUA U3MEPEHUS
KaKI0U BEJIMYUHEI.

Pemrenue 3anay, CBsA3aHHBIX C OTHOUIEHUEM, MPOMOPLHOHAIBHOCTHIO BEJIWYUH, MPOLEHTAMU;
pelieHre OCHOBHBIX 3a7a4 Ha ApoOU U TPOICHTHI.

Oyenxa u  npuxkuoka,  OKpyeleHue  pe3yibmamd.

Cocmasnenue 6yK8eHHbIX 8bIPANHCEHUL NO YCIOBUIO 3A0AYU.

[IpencraBnenue MaHHBIX C TOMOIIBIO TabMUIl U AuarpamMm. CToaOdYaTeie AUarpaMMbl: YTCHUE U
nmocTpoeHue. YTeHne KpyroBbIX JHarpamm.

Hacznaonan ceomempus

Harnsaaeie mpeacraBineHuss o gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JyY, YTOJl,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

Bzaumnoe  pacnonoswcenue  08yx  NpAMbIX  HA  NIOCKOCMU,  NAPAlENbHble  Npsmbie,
nepneHouxyiapHvle npsmvie. VI3MepeHne paccTOSHUN: MEXKIY ABYMsI TOUYKAMH, OT TOYKU JO TPSMOIi;
JUIMHA MapIIpyTa Ha KBAJAPATHON CETKE.

N3mepenne u TMOCTPOEHHE YIVIOB C TOMOLIBIO TPAHCHOPTUPA. BuUIbl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, MIPSAMOYTOJIBHBIN, TYHOYTOJIBHBIN; paBHOOEAPEHHBIH, PaBHOCTOPOHHHM.
UeThIpeXyroJibHUK, IPUMEPHI YETHIPEXYTOJIBbHUKOB. [IpsSIMOYTroNbHUK, KBapaT: UCIOIb30BaHUE CBOMCTB
CTOPOH, YTJIOB, JIuaroHaneu. Mzobpaoicenue ceomempuueckux ¢pueyp Ha HeIUHOBAHHOU Oymaze ¢
UCNONIb308AHUEM YUPKYIA, TUHEUKU, Y20lbHUKa, mpancnopmupa. I1ocTpoeHus Ha KieT4aToil Oymare.



[lepumerp MHOroyronmpHuka. [loHsTHE TUIOMAMM (UTYpHI; €AMHULBI WU3MEPEHHs ILIOIIA[TH.
[TpubmmkeHHOe M3MepeHue Iuiomaan (GuUryp, B TOM YHUCJIE Ha KBaJApaTHOW ceTke. [lpubnudicennoe
uzmepenue ONUHbL OKPYHCHOCIU, NIOWA0U KpYed.

Cummempus: yeHmpanvHas, oceas u sepkanrvHas cummempuu. I[locmpoenue cummempuurvlx
Queyp.

Haznaouvie npeocmasnenus o npocmpancmeeHuvix ueypax: napaiienenuned, Kyo, npusmd,
nupamuoa, KoHyc, yuaunop, wap u cegepa. HMzobpadicenue npocmparncmeennvix ¢ueyp. Ilpumepni
PA38EPMOK MHO20SPAHHUKOS, yuiunopa u konyca. Cozdanue mooenel npoCmpancmeeHnvlx gueyp (u3
bymazu, npososoKU, NIACMUIUHA U OP.).

TIouamue obvema, eounuyvl usmeperus oovema. ObvEM NPAMOY2ONIbHO2O Napaulesenuneod,
Kyoa.

AJTATITUPOBAHHAS1 PABOUYAS ITPOI'PAMMA YUYEBHOTI'O KYPCA «AJITEBPA». 7
9 KITACCBI
esn u3yyenusi yueOHOro Kypca

Anrebpa sBISeTCA OJHUM U3 OTMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa 0OECIIeUYMBACT U3yUEHUE
JOPYTUX TUCIUILINH, KaK €CTECTBEHHOHAYYHOT'0, TaK M TYMaHUTapHOT'O IIUKJIOB, €€ OCBOCHHE HEOOXOANUMO
U TIPOJOJDKEHUST 00pa3oBaHUS M B IOBCETHEBHOM >XM3HHU. Pa3BuTHe y oO0ydaromumxcs Hay4HBIX
MPEJICTABICHUM O MPOUCXOKIECHUM M CYIIHOCTH ajredpanyeckux aOCTpakKIHi, crocode OTpaxeHHs
MaTeMaTUYeCKOW HAyKOH SIBJICHUH M TPOLECCOB B MPUPOAEC M OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTIMPOBAaHUS B HAay4YHOM TIO3HAHMM U B TMPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS M KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIsI aJalTalldd B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yueHne anreOpbl €CTECTBEHHBIM 00pa3oM OOECIeYuBaeT pa3BUTHE YMEHHUsS HAOIIOIaTh,
CpaBHHBAaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBINUICHHS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JCUCTBUSI U BBIBOJIbI, POPMYIHUPOBATh yTBEpKAeHUS. OCBOCHUE
Kypca anreOpbl 00ecleYrBaeT Pa3BUTHE JIOTUMECKOTO MBIIUICHUS OOYYaroIIUXCS: OHH HCHOJB3YIOT
JNeNyKTUBHBIE W WHIYKTHBHBIC DPACCYKIEHUS, O0OOIIeHHE W KOHKpETH3aluio, adCTparupoBaHue U
ananoruro. OO0ydyeHune anreOpe IMpeanojaraeT 3HAYUTEIbHBIH 00bEM CaMOCTOSTEIHHON AEATEIHHOCTH
oOydaromuxcs, IMO3TOMY CaMOCTOSTEIbHOE pEIIeHUE 3aJad eCTECTBEHHBIM 00pa3oM SBIsIeTCA
peanu3anyei AeaTeTbHOCTHOTO MPUHITUIA 00ydeHHS.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COAEP)KATEIbHO-METOMUECKUEe JIMHUM: «Yncna W BBIYMCICHUN»;, «Anredpamyeckue
BBIpQOXEHUS»;, «YpaBHEHHS U HepaBeHCTBa»; «Dynkuum». Kaxkmas u3 3THX colepikaTenbHO-
METOJIMICCKUX JIMHUNA PAa3BUBACTCS HA MPOTSHKCHUU TPEX JIET M3YUYCHHS Kypca, €CTeCTBEHHBIM 00pa3om
MeperyieTasich ¥ B3aUMOJEUCTBYS C JAPYTUMHU €ro JMHUSAMH. B Xoze u3ydeHus Kypca oOydaroluMmcs
MIPUXOIUTCS JIOTHYECKU PACCYKIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3M ¢ 3THM
1eecoo0pa3Ho BKIOYUTHh B MIPOrpaMMy HEKOTOPHIE OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE
pasziensl MaTeMaTUYeCKOoro oOpa3oBaHHS M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOMIMMHKCS OCHOB
YHHUBEPCATHHOTO MATEMAaTUUYECKOTO A3bIKa. Takum 00pa3om, MOKHO YTBEPKAATh, UTO COJIEPIKATEIHLHOU U
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «Anredpay sIBIsIETCS €ro MHTETPUPOBAaHHBIN XapakTep.

Conepxxanne nmuHUM «Yucna W BBIYMCICHUS» CIY)KUT OCHOBOM Uil NANbHEHIIETO H3Y4YCHHUS
MaTEeMaTHKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOydYalolUXCs JOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHS TI0JIb30BAThCS aJITOPUTMaMH, a TaKXKe MPHOOPETECHUIO MPAKTUICCKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEAHEBHOM KHU3HU. Pa3BUTHE MOHATHS O YKHCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllHOHATBHBIMU U
MppaMOHATLHBIMU YHCIaMHU, (GOPMUPOBAHHEM IIPENICTABICHUH O IEHCTBUTEIHHOM YHCIIe. 3aBepIIeHue
OCBOEHHS YHUCIIOBOM JIMHUM OTHECEHO K CTaplieMy 3BeHY 00IIero o0pa3oBaHMUsl.

CopepxaHue IByX alreOpandeckux JUHUHN - «AnreOpandeckue BBIPAXKECHUSD U «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (opMHpOBaHUIO y OOydYaIOMIMXCS MaTeMaTU4YeCKOTo ammapara,
HEO0OXOIUMOT0 JUTS PEIICHUS 3a7ad MaTEeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amady. B ocHOBHOI mIKoNe y4ueOHBIH MaTepuan TPYHIUPYETCS BOKPYT PAIllMOHATBHBIX BBIPAKCHU.
AnreGpa EeMOHCTpUPYET 3HAUCHHE MAaTEMAaTUKN KaK sI3bIKA JUIST TOCTPOSHHSI MaTEMAaTHIECKUX MOJIEIeH,
OMMCaHUs TPOILIECCOB W SBICHUI peadbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAIT TaKxKe
JabHeHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHS, HEOOXO0UMOTO, B YACTHOCTH, JIJISl OCBOSHHS Kypca
nH(OPMATUKH, W OBJIAJCHHE HABBIKAMHU JEAYKTUBHBIX paccyxneHuil. [IpeoOpa3oBaHrne CHUMBOIBHBIX
(hopM BHOCHUT CBOM crienupuiecKuii BKIa B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MATEMAaTHIECKOMY
TBOPYECTBY.

Conepxannie GyHKIIMOHATHHO-TPaQUUECKON JIMHUW HAIeIeHO Ha MOJIyYeHHE MIKOJIbHUKAMU



3HaHUH 0 QYyHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOil MOJENN JJIsi OMUCAHUS M UCCIIEAOBAHMS pa3HO-
00pa3HBIX MPOIECCOB W SBJICHHWN B Mpupone U obmiecTBe. M3ydeHne 3TOro marepuaia CrocoOCTBYET
Pa3BUTHIO Yy OOYYalOIIMXCS YMEHHUS HCIIOJIb30BaTh pa3IMYHbIC BBIPA3UTENbHBIE CPEICTBA SA3BIKA
MaTeMaTUKd — CJIOBECHBbIE, CHMBOJHMYECKHE, TIpaduyeckue, BHOCUT BKJIaJA B (opMHpoBaHHE
IIPEICTaBICHUH O pOJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno yueOHOMY IulaHy B 7-9 Kiaccax HM3ydaercs y4eOHBIM Kypc «Anredpay», KOTOpBIHA
BKJIIOYAET CIICAYIOIIME OCHOBHBIE pa3felnbl cojepxaHus: «Uucia ¥ BbIYUCICHUN», «Anredpandeckue
BBIPAKCHUSY, « Y PABHEHUS U HEPABEHCTBA», «DyHKIUN.

VYueOHbIi MIIaH Ha U3y4YEeHHE areOpsl B 7-9 Kilaccax OTBOJAMT HE MeHee 3 y4eOHBIX YacOB B HEJIEITIO
B TE€YCHHE KaXKIOro rofa oOydeHHMs, BCEro 3a Tpu roja oOyuyeHus - He mMeHee 306 y4eOHBIX YacoB.
Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)

7 KJACC

Yucna u eviuucnenusn

PanuonanbHble ynciaa

Jlpobu OOBIKHOBEHHBIE U JECSATHYHBIC, MEPEX0]l OT OAHOU (OpMbI 3amucu ApoOel K Ipyrou.
[lonsTHE palMOHAIBHOIO YHMCHA, 3alUCh, CPaBHEHHE, YIOPSJIOYMBAHUE pPALMOHAIBHBIX YHCEN.
Apudmernueckue AEUCTBUS C palMOHAIbHBIMU YMciaMu. Pernienue 3amad u3 peaabHOW MPaKTUKH Ha
9acTH, Ha IPoOH.

CreneHp ¢ HaTypaJIbHbIM MOKa3aTeJIeM: ONpe/esIeHne, IPeoOpa3oBaHue BbIPAKEHUI Ha OCHOBE
oTpeeNeHus, 3aiCh OOIBIITNX YHCET.

[IpoueHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U JpodU B BUJAE MPOLIEHTOB. Tpu OCHOBHBIE 3a1a4l
Ha MIPOLICHTHI, PEILICHUE 33/1a4 U3 PEAIbHOW MPAKTUKHU.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsIMasi © 0OpaTHasl MPOTOPLIHMOHAIBHOCTH.

Anzebpauueckue eviparxceHus

[lepemenHbIE, 4YMCIOBOE 3HAYEHUE BBIPAKEHUS C TNEPEMEHHOW. JlomycThmble 3HAYEHHS
nepeMeHHbIX. [IpencraBieHune 3aBUCMMOCTH MEXIY BeIUYMHAMHU B Buae (Gopmyibl. Beraumcienus mo
dbopmymam.

[Ipeobpa3oBanre OyKBEHHBIX BBIPRKEHUN, TOXKIECTBEHHO paBHbIC BBIPAXKEHHS, IpaBHIIa
npeoOpa3oBaHusl CyMM W TpPOU3BEACHUH, MpaBWIIa PACKPBITUS CKOOOK W TPUBEIACHUS IMOMOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKa3aTEIEM.

OpnowreHbsl ¥ MHorowieHsl. CreneHb MHorowieHa. CIJI0KEHHME, BBIYMTAHHE, YMHOMKEHUE
MHOT04JIeHOB. POPMYJIbI COKPAILICHHOIO YMHOXEHHMSI: KBaJpaT CyMMBbl U KBajapaT pasHocTu. Dopmyna
pa3HOCTH KBaApaToB. Pa3oskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

Ypasnenusn

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBWJa IPeoOpa3OBaHUsS YpPaBHEHUS, PaBHOCHIBHOCTb
YPaBHEHM.

JIuneliHOE ypaBHEHHE C OJHOW INEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO YpaBHEHMS, PEILEHUE
JTUHENHBIX ypaBHeHUI. CocTaBiIeHHE YpaBHEHHWI IO YCIOBHIO 3aJaud. PerleHne TEKCTOBBIX 3a1ad C
MMOMOUIBIO YPABHEHHIA.

Jluneiinoe ypaenenue c 06yMs nepemennvimu u e2o 2pagux’. CucteMa IBYX TMHEHHBIX ypaBHEHUH
C IByMs IepeMeHHbIMU. PemieHue cucteM ypaBHEHHMH crnocoOOM MojAcTaHOBKU. [Ipumeps! perieHus
TEKCTOBBIX 3a/Ja4 C IOMOIIbIO CUCTEM YPaBHEHHUH.

Koopounamot u epagpuxu. @ynxkyuu

Koopannara toukn Ha npsimoil. YuciioBele mpoMexyTKu. PaccrosiHue Mexay AByMs TOUYKaMU
KOOPIMHATHON IPSIMOIA.

[IpsimoyronbHast cucrema koopauHaT, ocu Ox u Oy. Alcmucca M OpJIMHaTa TOYKH Ha
KOOpAMHATHOM 1uiockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (popmyiaamu. UteHue rpagukoB peanbHBIX
3aBHCHUMOCTEM.

[Tonatue ¢ynkuuu. I'padpuk dynxmuu. CpoiictBa ¢yHkumii. Jluneitnas ¢yHkus, eé rpaduk.
I'padux pynkmum y = kx + b. I'paguueckoe pewenue nuneiinvix ypasHenuil u cucmem JUHEUHbBIX
VPasHeHUi.

2 3H€CI) 1 ajie€ KypCuBOM 0003HaYEHBI TEMbI, UI3YyYCHUEC KOTOPBIX HPOBOAUTCA B O3HAKOMUTEIIbHOM IIJIAHEC. He,uaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4aceMoro Marepuala.



8 KIIACC

Yucna u gviuucnenus

KBanpatuslit kopeHb U3 uncina. [lonamue 06 uppayuoHanbHom yucie. /lecimuynvle npudIUdCeHUs
uppayuonanvHelx 4ducen. CBoWcTBa apupMETHUYECKHX KBAJAPATHBIX KOpHEH M UX MpHUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BEIYUCICHUSIM. [[eticmaumenbHble Yucia.

Crenens ¢ 1enbIM IOKa3aresieM U e cBorcTBa. CTaHaapTHas 3alUCh YUACTA.

Anzedbpauueckue vlparcenus

KBagparHslii TpeXwieH; pa3ioKeHHe KBaAPaTHOIO TPEXWIEHA Ha MHOKUTEH.

Anrebpandeckas npods. OCHOBHOE CBOMCTBO ayireOpamueckoit npodu. CriokeHue, BhIYUTaHUE,
YMHOKEHUE, JIelIeHne anredpandeckux apooeil. PanimonanbHbie BoIpaKeHUS M KX IPeoOpazoBaHue.

Ypasnenus u nepasencmea

KBanpaTtHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOTO ypaBHeHUA. Teopema Buema. Pemenne
YpaBHEHHUIA, CBOIALINXCA K TMHEWHBIM U KBaJpaTHbIM. [IpocTeiinme qpoOdHO-palimoHanbHble ypaBHEHUS.
I'papuueckas unmepnpemayus ypaeHenuti ¢ O08YMsA NEPEMEHHbIMU U CUCMEM JUHEUHbIX
ypasHenuti ¢ 08ymsa nepemeHubvimu. IIpuMepsl peleHus: CUCTeM HETMHEWHBIX YpaBHEHUH C IByMs
[IEPEMEHHBIMMU.

Perrenue TeKCTOBBIX 3a/1a4 areOpandecKiuM CrocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEpEeMEHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIuHeliHble HEpaBEHCTBA ¢ OJHOM NepeMeHHOM. CucTeMbl JINHEUMHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Dyukuyuu

[Tonstue pynkuu. O6macTs onpeaeneHus 1 MHOKECTBO 3HadeHHH GyHKIuu. CriocoObl 3ajaHus
byHKIUH.

I'padux pynkumu. Yrenue cBoiictB pyHKImu 1o e€ rpaduky. Ilpumepst rpadukoB pyHKIUH,
OTPaXKaKOIIKX PEAbHBIE IPOLIECCHI.

OyHKIIMH, OMUCHIBAIOIINE MPAMYIO U 00paTHYIO IPONOPIUOHATBLHBIE 3aBUCUMOCTH, UX TPaQUKH.
Oynxuun y = x|y =x°, y = VX, y = [ paghuuecroe peuwienue ypasnenuii u cucmem ypasHeHuil.

9 KJACC

Yucna u ¢viuucnenus

JeiicTBUTEbHBIE YHCIA

PannonanbeHble yucCla, uppayuoHanibHvle Yucia, Koneunvle u beckoneunvlie oecsimuynsle Opoou.
MHnooicecmso OeticmeumenvHblx yuces, 0elucmsumenvhvie YUcia KaKk 6eckoHeuHble decamuunbvle OpooU.
Bzaumno oonosnaunoe coomeemcemeue mexncoy MHOMCECMEOM OeticmEUmMenbHbIX Yucel U KOOpOUHAMHOU
NPAMOLI.

Cpasnenue oelicmeumenbHblx Yucei, apugmemureckue 0eucmeaus ¢ 0eticmeumeibHbIMU YUCIaAMU.

N3mepenus, npudanKeHns, OLEHKH

Pa3mepbl 00BEKTOB OKPYXAIOIIETr0 MUpa, JJINTEIbHOCTh MPOLIECCOB B OKPYKAIOIIEM MHUpE.

[TpubmmxkeHHOe 3HaUeHNEe BETUYUHBI, TOYHOCTh NpuOmkenus. Oxpyrinenue uucen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYUCICHUM.

Ypasnenus u nepasencmea

YpaBHeHud ¢ OIHOH NepeMeHHOi

JIuneliHoe ypaBHeHue. Pelienrne ypaBHEHUH, CBOIAIINXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCSA K KBaJApaTHBIM. bukBaaparHoe
ypaBHeHUeE. [lpumepvli peuwienus yYpasHeHUl mpemvel U 4Yemeepmol CmeneHeu paslodceHuem Ha
MHOMICUMENU.

Pemenue 1poOHO-palOHAIBHBIX YPABHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanueckKiuM METOJIOM.

CucremMbl ypaBHeHH I

VYpaBHeHHeE C IByMsI IEpEMEHHBIMU 1 ero Tpaduk. Pemenne cucreM AByX JIMHEHHBIX YpaBHEHUH C
IBYMsI MepeMeHHbIMU. PelieHune cuctem IBYyX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOpO# cTenenu. ['paduueckas MHTEpIIpeTalus CUCTEMbI YPAaBHEHUI ¢ ABYMS IIEpEMEHHBIMU.

Pemenne TekCcTOBBIX 3a/1a4 alreOpandeckuM CriocoooMm.

HepaBencrBa

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHON. Penienne cucreM TMHENHBIX HEPABEHCTB
c oxHOU mepemeHHoM. KBaspaTHble HepaBeHCTBaA. ['paduueckast nHTepHpeTanys HEPaBEHCTB U CUCTEM



HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.
Dynxyuu
KBagparuunas ¢pynkuus, e¢ rpadguk u cBoiictsa. [lapabomna, KoopAHHATH BEPIIMHBI Tapa0OJIbl,
0Ch CHMMETPHH TapaloIbl.
I'paduku pynkumit: y = kx =2
pad fc(by HHUH. y ) y=kx+b, 2y = X7,
I— 0
y=V%, V=~ u ux coiicTna.
Yucnoewvie nocnedosamenvrnocmu

Onpenesienne U c1ocoObI 3aJaHUA YUCITOBBIX MOCJIEI0BATEIBLHOCTEH

[lonaTtne 4nCnIOBONW MOCIENOBATEIbHOCTU. 3aJaHUE IOCIIEAOBAaTEILHOCTH  PEKYPPEHTHOM
dbopMyIoit 1 GopMyIIOii n-TO YICHA.

Apudmernyeckasi  reoMeTpUYECKasi MPOrpeccuu

Apudmernueckas u reomerpudeckas nporpeccuu. Gopmyssl #-ro wieHa apuMETHUECKON H
r€OMETPUYECKON TPOrPECCU, CYMMBI IEPBBIX 71 YJICHOB.

H3z00padicenue unenos apugmemuyeckol U 2eoMempuyeckol Npocpecculi MouKamu Ha
KOOpOUHamuou niockocmu. Jlunetnwiii u s3xcnoneHyuaivHoiil pocm. CrodicHvie npoyeHmbi.

AJJAIITUPOBAHHAA PABOYASA IIPOIPAMMA VYYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
ean n3yyenus yuedOHOro Kypca

O6mue nenn usydeHus ydeObHoro kypca «leomerpusi» mpenctasiensl B @OII OOO. Onwu
3aKJIIOYAIOTCS, IPEXAE BCEro B TOM, YTO HAa ypOKax IE€OMETPUHM OOydaroIMiics y4WUTCS IPOBOAUTH
JIOKa3aTEIIbHBIE PACCYyXkKIEHUSA, CTPOMUTH JIOTMUECKHE YMO3AKIIOUEHMs, JOKa3blBaTb HWCTHUHHbBIE
YTBEP)KIACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT IPOTUBHOIO»,
OTJIMYaTh CBOWCTBA OT IPU3HAKOB, (HOPMYJIUPOBATh OOpaTHBIE yTBEpXKJeHHs. B 0O0ydeHuH yMeHuio
paccyk/1aTb COCTOUT Ba)XKHOE BOCIMTATEIbHOE 3HAUYEHHUE H3YUYEHHUS] T'€OMETPUHU, MPHUCYLIEEe HUMEHHO
OTEYECTBEHHON MaTEMAaTUYECKOH IIKOJIE.

Bropoii nenbio n3ydyeHus FeOMETPUN SIBJISETCS UCIIOJIb30BAHKE €€ KaK MHCTPYMEHTA [P PELLIEHUN
KaK MaTeMaTMYeCKHX, TaK M IPAKTUYECKHX 3a/ad, BCTPEYAIOLIMXCA B PEANBHOM KHU3HU. OTOMY
COOTBETCTBYET BTOpAsi, BBIUUCIUTEIbHAS JINHUSA B U3YYEHUHU F€OMETPUM B LIKOJIE. J{JIs 3TOr0 yUuTeINto
peKoMeHayeTcs Moa0MpaTh 3aJauyd NPAaKTUYECKOTO XapakTepa il paccMaTpUBaeMbIX TeM, YUYHUTh
oOy4aroluxcst CTPOUTh MaTeMaTUYECKUE MOJENIN peajbHbIX JKU3HEHHBIX CHUTyaluid, NPOBOJIUTH
BBIUHCJICHHS M OLIEHUBATh aJ€KBaTHOCTD MOJIy4EHHOT 0 pe3yJiipTaTa. KpaliHe Ba)KHO OJYEPKUBATH CBSI3U
Tre€OMETPUH C IPYTUMU IPEeIMETAMH, MOTUBHUPOBAThH UCIOIb30BaTh ONPEIEICHUS TEOMETPUUYECKUX PUryp
U TOHATUH, AEMOHCTPUPOBATH NMPHMEHEHHE MOJyYEHHBIX YMEHHUHl B (u3MKe M TeXHUKE. DTH CBS3U
HaubOosee spko BHUIHBI B Temax «Bektopsl», «TpUroHomerpuueckue COOTHOLIEHUs», «MeTox
koopauHaT» 1 «Teopema [Tudaropar.
MecTto y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueObHOMY IUTaHy B 7-9 Kiaccax u3ydaercst yueOHbI kypc «['eomeTpus», KOTOpBIH
BKJIIOUAET CJENYIOLINEe OCHOBHBIE pa3fienbl cojepkaHus: «l eomerpuueckue UIrypbl U UX CBOICTBaY,
«M3mMepeHne reoMeTpUYeCKHX BEIWYMH», a Takke «/lekapToBbl -KOOpIMHATBI HAa IUIOCKOCTHY,
«Bexkropsb», «/IBrmxeHus miockoct» u «IIpeodpasoBanust ogo0us».

VY4eOHbIii 11aH IpeycMaTpUBaeT U3yUeHHe FeOMETpUN Ha 0a30BOM YPOBHE, UCXO/IS U3 HE MEHEE
68 yueOHBIX YacoB B y4ueOHOM T'o/ly, BCETro 3a TpH rojia o0y4eHus - He MmeHee 204 Jacos.
Conep:xanue yueOHOro Kypca (1o rogam o0y4eHus)
7 KJACC

Havanphbie mnoHATHA Teomerpuu. Touka, mpsiMas, OTpPe30K, Jiyd. Yroi. Buasl yrios.
Beprukanbsable U cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronsHuk. [lapamnensHocTs U
MEPIEeHIUKYISIPHOCTD MPSIMBIX.

Cummempuunvie uzypwl. Ocnosnvle ceoiicmea oceeoti cummempuu®. TIpuMepbl CUMMETPHH B
OKpY KaroIleM MHUpe.

OcHo6Hble nocmpoeHus ¢ NOMOWbIO YUPKYIS U TUHEUKU.

Tpeyronsuuk. BeicoTa, wMenuana, OuccekTpuca, HX CBOHCTBa. PaBHOOEIpEeHHBIH WU
PaBHOCTOPOHHUI TPEYroJpHUKHA. HepaBeHCTBO TpeyroybHUKA.

3 3H€CI) 1 ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyYCHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTEIIbHOM IIJIAHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuala.



CaoiicTBa 1 MpU3HAKKU paBHOOEAPEHHOTO TpeyroibHuKa. [Ipi3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKU MapaUIeIbHbIX OpsiMbIX. CyMMa yIJIOB TpeyrojbHHUKA. BHeEmHue yribl
TPEYrOJbHUKA.

[IpsimoyronbHbI  TpeyroabHUK. (CBONCTBO MEIHUAHBI  MPSIMOYTOJIBHOIO  TPEYTrOJIbHUKA,
IIPOBECHHON K runoreHyse. IIpusHaku paBeHCTBa MPSMOYIOJIbHBIX TPEYrOJIbHUKOB. IIpsiMOyronbHbIN
TPEYTOIBHUK ¢ yriioM B 30°.

HepaBeHcTBa B I€OMETpUU: HEPABEHCMBO MPEY20IbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OOJIbIIEeM yTiie U OOoJblIeii CTOpoHE TpeyroibHuKa. [lepnenukynsp 1 HaKIOHHas.

T'eomempuyeckoe mecmo mouex. buccekTpuca yriia i cepeAMHHbIN EPIEHIUKYIISIP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy»XHOCTb U KpYyT, XOpAa U JUaMeTp, UX CBOICTBA. B3anMHOe pacnoyioxkeHue OKpYKHOCTH U
npssmMoii. KacarenbHasd M cekymass K OKpy»XHOCTH. OKpY’>KHOCTb, BIIMCAaHHas B yroi. BrucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYToJIbHUKA.

8 KJACC

UYersipexyronpuuku. [lapamienorpamMmm, ero Tmpu3HaKM ¢ CBoMcTBa. YacTHbeie ciyyau
napajuiesorpaMMoB (MPSIMOYTOJILHUK, POMO, KBaJpaT), X MPU3HAKU U cBoWcTBa. Tpanenus, paBHOOOKas
Tpaneuusl, e¢ cCBoiicTBa U npusHaku. [IpsMoyronpHas Tpanenus.

Memoo yosoernuss meouanvl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuonanbhvix ompeskax. CpeHue TUHUU TPEYTOIbHUKA U
Tpaneuuu. [{enmp macc mpey2onvhuKa.

Ilooobue mpeyeonvnuxos, ko3pguyuenm nooodbus. Illpusnaku nooodus mpey2oIbHUKOS.
[Tpumenenue mogo0us MPU PEHICHUN MPAKTUYECKUX 3a7ay.

CpoiicTBa muomaaei reomerpudeckux ¢uryp. Dopmynsl A IUIOMAAN TPEYroJbHHKA,
napajuienorpamma, pom6a u tpaneuuu. OTHOIIEHHE IIOMAAeH MOA00HBIX pUryp.

Boruncnenue miomaneid TpeyroibHHUKOB U MHOTOYTOJILHUKOB Ha KieryaToi Oymare. Teopema

[Mudaropa. [Ipumenenue reopems [Iudaropa npu pemreHun NPakKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YyIjla MpsSMOYTOJIbHOrO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BrniucanHnble v LIEHTpaIbHBIE YIUIbI, YTOJI MEXAY KacaTeIbHOU U XOPAOK. YTIIbI MEXAY XOpJIaMU U
CeKyIlMMHU. BrucaHHble U ONHMCaHHBIE YETHIPEXYTOJIbHUKH. B3auMHOE pacrnonoxeHue ABYyX
okpyxHocteil. Kacanue okpyxHocreil. OO1ue kacateabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yrioB oT 0° go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
®opMyIIbl IPUBEICHUSI.

Pemenne tpeyronbHukoB. TeopeMa KOCMHYCOB M T€OpeMa CHHYCOB. PelieHue mpakTH4YeCKHX
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Iloooboue coomsemcmeaenHvIX d/1eMeHMO8.

Teopema o npouszgedeHuu 0ompe3Ko8 XOpo, meopemvl O HPOU3BeOeHUU OMPe3K08 CEeKVUUX,
meopema o keaopame KacameibHOLL.

BexTop, anuHa (MOynib) BEKTOpa, COHANIPABIEHHBIE BEKTOPHI, IPOTHUBOMOIOKHO HAMPABICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalM Haj BeKTopamu. PasnoikeHue
BEKTOpa MO JIBYyM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTopa. CKajsipHOE€ NpOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAX0XK/IEHUs JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHl Ha IUIOCKOCTU. YpasneHus npsamoti U OKPY>KHOCTH B KOOpAMHATAX,
IIEpECEYEHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHbIE MHOTOYTOJbHUKH. JlJIMHA OKpYyXHOCTH. ['pagycHas W paguaHHass Mepa yria,
BBIYHMCIIEHHE JITUH AYT OKpy)HOCTel. [lnomanp kpyra, cekTopa, CermMeHTa.

Heuoicenus niockocmu u 6HympeHHue cummempuu @ueyp (d1emeHmapHvlie npeocmasienus).
Iapannenvnoiii nepenoc. Illosopom.

AJTATITUPOBAHHASA PABOYAS IIPOTPAMMA VYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTUKA» 7-9 KIIACCBI
Ienn u3yvenus: yaeOHOro Kypca

B coBpemMeHHOM LH(POBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA MPUOOPETArOT BCE OOJIBLIYIO
3HAYUMOCTb, KaK C TOYKHU 3PEHUS MPAKTUYECKUX MPUITIOKEHUH, TaK U UX pojiud B oOpa3oBaHuU. Kaxiblii
YeJIOBEK MOCTOSHHO MPUHUMAET PEIICHUsI Ha OCHOBE UMEIOIIMXCS Y HETro IaHHBIX. A 11 000CHOBaHHOTO
MPUHATHS PEIIeHUs] B YCIOBMSIX HEJOCTaTKa WM M30bITKa MHGOpMAlMUd HEOOXOAMMO B TOM YHCIIE



XOopomio cGOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MBINUICHHE. VIMEHHO TO3TOMY OCTpO
BCTajla HEOOXOAUMOCTh copMupoBaTh y oOydaromuxcs, B TOM uyuciae oOydwaromuxcs ¢ 3IIP,
(YHKIIMOHATBHYIO TPaMOTHOCTh, BKIIOYAIOMIYI0O B CeOSi B KAaueCTBE HEOTHEMIIEMOW COCTABIISIFOIICH
yMEHHE BOCIHPUHUMATh U KPUTHUECKHU aHAIU3UPOBATh MH(POPMAIUIO, NMPEACTABICHHYIO B Pa3IUYHbBIX
dbopMax, TMOHMMATh BEPOSATHOCTHBIA XapakTep MHOTUX pEalbHBIX NPOIECCOB U 3aBUCUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE PAcUCThl. 3HAKOMCTBO C OCHOBHBIMH INPHUHIMIAMHU cOOpa,
aHaJIM3a U TMPEJICTAaBICHHS JaHHBIX U3 Pa3IMYHbIX cep )KU3HHM OOIIECTBa M TOCYAAapCTBAa MPUOOIIACT
oOyJaromuxcs K 00IeCTBEHHBIM HHTEPECaM.

B crpyktype mporpammbl ydeOHOTro Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOMW IIKOJIBI
BBIJICJICHBl  CIEAYIOIIME COJAep)KaTeNbHO-MeToAnYeckiue JuHuM: «lIpencraBieHue JaHHBIX U
omnucareibHas CTaTUCTUKA»; «BeposaTHOCTb»; «DneMeHThl KOMOWHATOpUKWY»; «BBeneHHE B TEOpHUIO
rpadoBy.

Copepxanue nunuu «lIpeacraBienue JaHHBIX U ONHCATEIbHAS CTATUCTUKA» CITYKUT OCHOBOM JIJIs1
(dbopMUpOBaHHS HABBIKOB pabOThl ¢ WH(MOpMANMEW: OT YTCHHs WM WHTEpIpeTanuu WHHOpMAIUH,
MpeJICTaBJICHHOMN B TabiauIax, Ha AMarpaMMax u rpadukax 10 coopa, mpeIcTaBiIeHHs U aHAIM3a JAHHBIX C
HCIOJIb30BAHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEAHMX W paccenBaHus. Paboras ¢ JaHHBIMU,
oOyuatomuecs ¢ 3I1P yyarcs cuuThIBaTh U HHTEPIPETUPOBATDH JIaHHBIC, BHIABUTATh, apTYMEHTHUPOBATh U
KPUTUKOBATh MPOCTEHINNE TUIIOTE3bl, Pa3MBIIUIATh HAJ (haKTOpaMH, BBI3BIBAIONTUMHU U3MEHYHUBOCTH, H
OLICHUBATh WX BIMSHUE HA paCCMATPUBAEMbIE BETUYHHBI U MPOLIECCHI.

HNHTynTHBHOE IIPEACTABJICHUE O CIIy4YalHOM M3MEHUYMBOCTH, UCCIIENOBAHUE 3aKOHOMEPHOCTEU U
TEHJCHIIMI CTAHOBUTCS MOTHBHUPYIOUICH OCHOBOM HJsi H3y4eHUs TEOpHH BeposTHOCTeH. bombiioe
3HayeHue s oOydvarommxcsi ¢ 3IIP 31ech MMEIOT MpakTUYeCKWe 3a/JaHusi, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJICTISIMHU.

[ToHsITHE BEPOSATHOCTH BBOAMTCS KaK Mepa MPaBAoIoao0us ciaydaitHoro coobiTus. [Ipu u3yuenun
Kypca obOyuaromuecs ¢ 3[IP 3HakoMmsTCS ¢ MpOCTEHIIMMHM METOJIaMU BBIUMCICHHSI BEPOSITHOCTEH B
CIIyYaliHBIX JKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HUCXOJAMH, BEPOSTHOCTHBIMHU
3aKOHAMH, TO3BOJISIONIMMH CTaBUTh W peliaTh Ooyiee CIOXKHBIE 3a7aud. B Kypc BXOJAT HayalbHBIC
MIPEJICTABJICHHSI O CIIy9allHbIX BEJITMYMHAX U UX YUCIIOBBIX XapaKTePUCTHKAX.

Taxke B paMKax 3TOT0 Kypca OCyIIeCTBIsIeTcs 3HakoMcTBO obyuaromuxcs ¢ 3[IP ¢ MmHOxkecTBamu
1 OCHOBHBIMHU ONEPALMAMHU HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS TPUMEPHI PUMEHEHUS ISl PELICHHS
3aJ1a4, a TAK)KE UCIIOJIb30BAHUS B IPYTHX MAaTEMAaTHYECKUX KypcaX U YUeOHBIX MpeIMeTax.

MecTto y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 xnaccax m3ydaercs kypc «BeposTHOCT M CTaTHUCTHKa», B KOTOPBIA BXOJSAT pa3lieibl:
«IIpencraBnenue JaHHBIX U ONKCATEIbHAS CTATUCTHKAY; «BeposITHOCTEY; «DNEeMEHTh KOMOMHATOPUKIY,;
«BBeznenue B Teoputo rpadony.

Ha m3ydenue nmaHHOTO Kypca OTBOAMT | y4eOHBI Yac B HENENIO B TEUEHHE KaXIOTO roja
o0yuenus, Bcero 102 yueOHbIX Haca.

Conep:xanue yueOHOro Kypca (1mo rogam ooy4eHms)
7 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOIHI], AUarpaMm, rpadukoB. 3arnogHEHUE TaOJIHI], YTEHHE U
MOCTPOCHHUE AuarpaMM (CTONOMKOBBIX (cTONOYATBHIX) M KpyroBbiX). UTeHue TpaduKoOB peaTbHBIX
nporeccoB. M3Bieuenne wHPOpManmuu M3 aUarpaMM W TaOJUI], HMCIIOJB30BaHHE M WHTEPIPETALUS
JTAHHBIX.

OnucarenpHas CTAaTHCTHKA: cpeaHee apudMeTHUecKoe, MeIHuaHa, pa3Mmax, HauOoJbllee U
HauMeEHbIIIee 3HaUYeHUsT Habopa YMCIOBBIX TaHHBIX. [I[puMepsl ciyqaiiHON N3MEHYMBOCTH.

Cryuaiinwiii sxcnepumenm (onvim) u ciayyaiinoe cobvimue. Beposmuocmev u uacmoma. Ponv
Mano8eposMHLIX U NPAKMUYECKU 00CMOBEPHBIX COObIMULL 6 npupooe u 8 obwecmse. Monema u uzpanroras
KOCHIb 6 Meopuu 6eposimHocmel’.

I'pag, sepwuna, pebpo. Cmenenv eepuwiunvi. Hucno pébep u cymmapnas cmeneHv 6EpUiUH.
Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnwl. Ilymu 6 epaghax. Ob6xo00 epaga (dtinepos nyms).
IIpeocmasnenue 06 opuenmuposannom epage. Pewenue 3aoau ¢ nomowvio epagos.

8 KJIACC
[IpencraBieHne NaHHBIX B BUAE TaOIUII, TUarpamm, rpaduKoB.

4 3IICCB " 1ajIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHUEC KOTOPBIX IPOBOJUTCA B O3BHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4ac€Moro Marepuala.



MHOXecTBO, 3JIeMEHT MHOKECTBA, MOJIMHOKECTBO. Onepaiu Ha/l MHOXKECTBAaMH: 00bEMHEHUE,
nepeceveHue, aonojaHenre. CBoMCTBa onepannii HaJ MHOKECTBAMMU: MEPEMECTUTEITBHOE,
COUETATEIBbHOE, PACTIPEAEIUTENBHOE,

BKIItOueHus1. Vcnonb3oBanue rpaduyueckoro mpeacTaBieHUs MHOMKECTB ISl OMUCAHUS peabHbIX
IIPOLIECCOB U SIBJICHMI, IPU PEIICHUH 3a4a4.

H3zmepenue pacceusanus oannvix. [ucnepcus u cmaHoapmHuoe OmkIOHeHUe YUCTO08bIX HAOOPO8.
Luazpamma pacceusanus.

DneMeHTapHbIe COOBITHS CiydaiiHOTO ombiTa. CiydaiiHbie COOBITHS. BeposSTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXHBIMH 3JIEMEHTapHbIMU cOObITUsAMU. CiydaiiHblii BbIOOp. CBsI3b  MEXAY
MaJIOBEPOSATHBIMH U NMPAKTUYECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepesbes: eOuHCmMEEHHOCb NYMU, CYWECMBOBAHUE GUCAYET GEPULUHDL, CBA3b
MeAHCOY YUCTOM 8ePUIUH U YUCTIOM pebep. [Ipasuno ymHodcenus. Pewenue 3a0au ¢ nomowwio epagoas.

IIpomusononooicnvie coovimus. Juaepamma diinepa. ObveduHenue u nepeceyerue coObIMULL
Hecoemecmmuvie cobvimus. Dopmyna crodxcenus eepoamuocmeu. Ycioenas eepoamuocms. Ilpasuno
ymuodcenust. Hezasucumoie coovimus. [Ipeocmasnenue sxcnepumenma 6 suoe depesa. Pewenue 3a0ay na
HAXoxMcOeHue 6eposimHOCmell ¢ HOMOWbIO 0epesa CYYAUHO20 dIKCHepuMenma, ouazpamm Jiiepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUJE TAOIUIL, JUAarpaMm, rpaukoB, HHTEpIIpETaIHs JaHHbIX. YTeHne
Y TIOCTpOEHUE TabuIl, quarpamMmm, rpadukoB 1Mo peaabHbIM JaHHBIM.

[lepecranoBku u dakropuan. CoueTanus u 4ucio couetanuil. Tpeyeonvruk Ilackana. Pemenne
3aJ1a4 ¢ UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocms. Cnyyaiinviti 66100p MOYKU U3 ueypvl HA HIAOCKOCMU, U3
ompe3sKa u u3 0yeu OKpPY*HCHOCMU.

Ucneiranue. Yenex u Heynaua. Cepust ucnbITaHuil 1o nepBoro ycnexa. Cepusi UCHIBITaHUI
bepnymnu. BepositHocTH coObITHH B cepuu ucbiTaHUi bepryu.

CnyualiHas BeJlMYMHA W paclpelielieHHe BepoATHOCTEH. Maremartuyeckoe OXUIaHUE U
nucnepcus. [Ipumepbl MaTeMaTHYECKOTO 0KHMIaHUSI KaK TEOPETUUECKOr0 CPEHEr0 3HAUECHHS BEJIMUUHBI.
MatemaTuueckoe 0XXHJaHuEe U JUCHEPCUs CIy4alHON BEJIMYMHBI «YUCIIO YCIEXOB B CEpUU UCHBITAHUI
bepuymm.

[Tonstre o 3akoHe OonpIIMX yucel. M3MmepeHue BEpOSITHOCTEH € MOMOIIbI0 YacToT. Ponb u
3HaYEHHUE 3aKOHa OOJIBIINX YHCE B IPUPOJIE U OOIIECTRE.

IIpumepHBbIe KOHTPOJIBbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHue OLEHKH IOCTHKEHUH IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS y4eOHOro mpeameTa
MPOBOJUTCS B (hOpME TEKYLIETO U pyOeKHOT0 KOHTPOJIS B BUZE: KOHTPOJIbHBIE pa0O0ThI, CAMOCTOSITEIbHBIE
paboThl, 3a4eTbl, MaTEeMaTHYECKUE JAUKTAHTHI, IpaKTU4YEeCKHe padOThl, MHUCbMEHHBIM OTBET IO
WHJIMBUIyaIbHBIM KapTOYKaM-3aJaHUSIM, TECTUPOBAHHE.

st obyuaromuxcs ¢ 3[1P Bo3mMokHO m3MeHeHHe (OPMYITUPOBKH 3aJaHUN Ha «IIOIIATOBYIO»,
aZanTalyio  IpelaraeMoro  oOydYarolleMycsi TECTOBOrO (KOHTPOJIbHOOIICHOYHOI0) MaTepHana:
HCIOJIb30BaHNE YCTHBIX M MUCbMEHHBIX MHCTPYKIUH, YIPOILIEHHE JAIUHHBIX CIOXHBIX (OPMYJIHPOBOK
MHCTPYKIMH, peIIeHUe ¢ OTOPOH Ha alropuT™, oOpasell, UCIOIb30BaHUE CIIPABOYHOM HH(OPMALIHH.

Maremaruka
S5 kaace

Kontponbnas padora Ne 1. Tema. HatypanbHble uncia.

KonrtponbHast pabora Ne 2. Tema. JlelicTBUS ¢ HaTypaJlbHBIMU YHCIIAMH.

KonTponbnas padota Ne 3. Tema. Mcnonbp3oBaHue CBOMCTB EHCTBUI MPU BHIYUCICHUSX.

KontponsHas padora Ne 4. Tema. YTiibl 1 MHOTOYTOJIbHHUKH.

KontponsHas padora Ne 5. Tema. [lenumocts uncern.

Konrtponsnast pabora Ne 6. Tema. OGbIKHOBEHHbIE IPOOH.

KontponsHas pabora Ne 7. Tema. CioxeHue u BelYUTaHUE APOOEH.

Kontponbnas pabora Ne 8. Tema. YMHOXKeHHE U JieIeHUE TpOoOeH.

Konrtponsnas padora Ne 9. Tema. Jlecsatuunbie fpodu. CpaBHEHHE NECATUYHBIX APOOEH.

Kontponbnas padota Nel(. [leiicTBusI ¢ 1eCATUYHBIMU APOOSMHU.

KonTponbnas padorta Ne 11. Tema. torosast KoHTpoJsibHas paboTa.

6 kaacc

Kontponbnas padora Nel. Tema. JlemuMocTh HaTypalbHBIX YHCET.

KontponbHas pabora Ne2. Tema. O0bikHOBEHHAas! 1poOb. OCHOBHOE CBOICTBO IPOOH.

KontponbHas padora Ne3. Tema. Otnomenue. [Tponopuus.



Kontponbnas padora Ne4. Tema. IIporieHT.

Kontponbnas padora Ne5. Tema. UerbipexyroabHuk. Dopmysibl mepuMeTpa M IUIOMIAAN
IPSAMOYTOJIbHUKA.

Kontponbraas padora Ne6. Tema. IlonmoxkutenpHble W OTpUIATENbHBIE Yncia. CpaBHEHUE
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCE.

Kontponbnas padora Ne7. Tema. CioxxeHre U BBIUUTAHUE MOJOKUTEIBHBIX M OTPHUIATEIbHBIX
YHCEJL.

Kontponbraas padora Ne8. Tema. YMHOXKEHHE U JIeJICHUE TMOJOKUTEIBHBIX U OTPHUIATEIBHBIX
YHCEJL.

Kontponbras padota Ne9. Tema. [IpssmoyronbpHas cucteMa KOopauHar. JluarpaMel.

Konrponsnas padora Nel0. Tema. UTorosast konTposibHas padora.

Auredpa

7 kaace

Kontponsnas padora Nel. Tema. Apudmernueckne 1eiCTBUS C palliOHATBHBIMH YHCIIaAMHU.

Konrponsnas padora Ne2. Tema. CTeneHp ¢ HaTypaJlbHBIM IIOKa3aTeJIeM.

KonTponbnas pabota Ne3. Tema. BykBeHHbIE BBIpaKEHUSI.

Kontponbnas padota Ne4. Tema. MHOTOUJICHBI.

Kontponbnas padota Ne5. Tema. @opMysibl COKpAIIEHHOTO YMHOKCHHS.

Kontponbnas padora Ne6. Tema. JIuneiinoe ypaBHeHHE C OTHON IEPEMEHHOM.

KonTponbnas padora No7. Tema. CucTeMbl IMHEHHBIX ypaBHEHUH.

Kontponbnas padora Ne 8. Tema. Koopaunats! u rpaduku.

Kontponsnas padora Ne 9. Tema. [lonarue pynkum. Jluneiinas QyHKms.

KonTponsnas padora Nel0. Tema. ToroBast koHTpoJibHas padoTa.
8 kuace

KonrtponsHas padora Nel. Tema. KBagpaTHbIii KOpeHb. ApU(PMETHIECKUN KBAAPATHBIN KOPEHb.

KonTponbnas padora Ne2. Tema. Ctenens ¢ 1enbM nokasateneM. CTaHAapTHBIA BUJ YKCIIa.

KonTponbnas padbota Ne3. Tema. Anredpandeckas 1poos. CokpaiieHue 1pooeii.

KonTponbnas padota Ne4. Tema. [IeficTBus ¢ anreOpandecKuMu APOOSIMH.

Kontponbnas padora NeS. Tema. KBagpatasie ypaBHeHHUS.

KontponbHas pabora Ne6. Tema. YpaBHeHHUs1, CBOJAIIUECS K KBapaTHBIM. TeKCTOBBIE 3a/1a4H,
CBOJSIIUECS K KBaJJPATHBIM.

KontponbHas pabora Ne7. Tema. CucteMsl ypaBHEHUI.

KontponbHas padora Ne§. Tema. UncnoBble HEpaBEeHCTBA U UX CBOMCTBA.

KonTponbnas padota Ne9. Tema. CricTeMbl HEpaBEHCTB € OAHON EPEMEHHOM.

KontponbHas padora Ne 10. Tema. @uUKIMU. YUCIOBBIE PYHKINU.

KonTponbnas padota Nell. Tema. torosast konTposbHast padora.
9 xuacc

KonrtponbHast pabora Nel. Tema. Uucna u BbIUMCIIEHUS.

KonTponbnas padora Ne2. Tema. YpaBHeHUS ¢ OAHON EPEMEHHOM.

KontponbHast pabota Ne3. Tema. JIpoGHO-paninoHaIbHbIE ypaBHEHMS.

KonTponbnas padota Ne4. Tema. Cuctembl ypaBHEHHUI ¢ IByMsI IEPEMEHHBIMHU.

KontponbHas pabora Ne5. Tema. JInuneitHble HepaBeHCTBA C OHOM EpPEMEHHOM.

KonTponbnas padora Ne6. Tema. KBagpaTHbie HepaBeHCTBA.

KontponbHas pabora Ne 7. Tema. KBagparnunas ¢pyHKIMs U ee CBOWCTBA.

Kontponbras padota Ne 8. Tema. Apudmerndeckast mporpeccus.

KonTponbnas padota Ne 9. 'eomeTpuyeckast mporpeccusi.

KonrtponsHas padora Nel0. Tema. IToroBast KoHTposbHast paboTa.

I'eomeTpus

7 xnace

Konrtpomnbnas padora Nel. Tema. OcHOBHBIE T€OMETPHUYECKHE CBOWCTBA MPOCTEHIINX DUTYD.

Konrtponbnas padora Ne2. Tema. CMeXHbIE U BEpTUKAIbHBIE YTIIbI.

KonTponbnas pabora Ne3. Tema. [Ipuznaku paBeHCTBa TPEYTOJILHUKOB.

KonTponbhas padota Ne4. Tema. PaBHOOGeApeHHBIN TPeyTroJbHUK.

KonTponbnas padora Ne5. Tema. [lapannenbHbie npsMbIe.

Kontponbnas padota Ne6. Tema. Cymma yrioB TpeyrojbHHKa.

KonTponbnas padora Ne 7. Tema. OKpy>KHOCTb U KPYT.



KontponsHas padora Ne6. Tema. ToroBast KoHTposbHas padora.
8 kuace
KontponsHas pabora Nel. Tema. UeThIpeXyronbHUKY.
Konrtponbnas padora Ne2. Tema. Cpeanss nunus TpeyroibHuka. CpeaHss JTUHUS Tpareuuy.
KonrtponbHas padora Ne3. Tema. [Inomaap TpeyroipHUKa, MapaiesorpaMma.
Kontponbnas padora Ne4. Tema. [Tnomane mogo0HIX Guryp.
Kontponbnas padota Ne5. Tema. Teopema Iludaropa.
Konrponbnas padora Ne6. Tema. YTiibl B OKpY>KHOCTH.
Kontponbnas padora Ne7. Tema. MToroBast KoHTposbHas paboTa
9 kaace
Kontponsnas padora Nel. Tema. Pemenue TpeyroisHUKOB.
Kontponbnas padora Ne2. Tema. [Tnomaau TpeyroiabHuKa, 4eThIPEXyrojJbHUKA.
Kontponsnas padora Ne3. Tema. BexTopsl.
KonTponbnas padota Ne4. Tema. JlekapToBBI KOOPAUHATHI HA MIIOCKOCTH.
Kontponbnas padota Ne5. Tema. [IpaBriibHbIe MHOTOYTOJIBHUKH.
Kontponsnas padora Ne6. Tema. [Inomanp kpyra u ero yacrei.
Kontponsnas padorta Ne7. Tema. 'Torosast KoHTposbHast paboTa.
BeposiTHOCTB M CTATHUCTHKA
7 kaace
Kontponbnas padota Nel. Tema. [IpencraBnenue qaHHBIX.
KonTponbnas padota Ne2. Tema. OnucatenbHas CTaTUCTHKA.
Kontponbnas padora Ne 3. Tema. Ciyuaiinas ©3MEHUYUBOCTb.
KontponsHas padora Ne 4. Tema. BepossTHOCTB 1 4acTOTa CITy4aifHOTO COOBITHSL.
8 kuace
Kontponbnas padora Ne 1. Tema. MHokecTBa.
KonrtponsHast pabota Ne2. Tema. BeposiTHOCTb ClTy4aifHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. CiiyqaitHbie COOBITHS.
9 kuace
KonTponbnas padota Ne 1. Tema. DnemMeHTsl KOMOUHATOPUKH.
KonTponbnas padora Ne 2. Tema. UcnbiTanus.
KonTponbnas padorta Ne 3. Tema. Criyuyaiinasi Belnu4nHa.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YUEBHOI'O ITPEJIMETA «MATEMATHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHU A
JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsl K OOY4YEHHIO MaTeMaTHKE W IeJICHAIIPaBICHHON IO3HABATEIbHON N€ATEIbHOCTH;

MOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO AeATEIbHOCTh, TPEOYIOIYTO
MaTeMaTHYECKUX 3HAHWH, B TOM YHCJIE YMEHUE YUUTHCS Y JPYTUX JIIOJICH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CUTYallHIO, ObITh NOTOBBIM JEHCTBOBAaTH B OTCYTCTBHUE
rapaHTHi ycIiexa;

criocobHocTh obyyaromuxcs ¢ 3[1P k oco3Hanuio cBouX 1e(UIIMTOB U MPOSBIECHUE CTPEMIICHUS K
UX MPEOJI0JIEHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTh JOCTH)KUMBIE 1IEJIH;

YMEHHUE pa3inyarh ydyeOHbIE CUTYallMH, B KOTOPBIX MOXXHO JEWCTBOBATh CaMOCTOSITEIbHO, U
CUTYyalluH, TJIe CIIeyeT BOCIOIb30BaThCS CIIPAaBOYHOM MH(OpMaIIMel Ui IPYTUMHU BCIIOMOTaTeIbHBIMU
CpelCTBaMu;

CIOCOOHOCTH MEPEHOCUTH MOJyUYEHHBIE B X0JIe 00y4eHHUsl 3HaHUs B aKTyaJIbHYIO CUTYyalUio (IIpu
pEIIeHUH KUTEHCKUX 3a1a4, TPEOYIOINX MaTeMaTHIECKUX 3HAHUH );

CTIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUSAX W TPaBHIIAX MPOBEACHUS MPOMEKYTOUHOH U
HWTOTOBOM aTTeCTaIluu;

OBJIaJICHHE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINPEMETHBIE PE3YJIbTATHI

O¢nadenue ynueepcanbHbiMu y4eOHbIMU NOZHACAMENbHBIMU 0CUCMEUAMU: YCTAHABINBATD
MPUYMHHO-CJIE/ICTBEHHbIE CBS3U B X0/1€ YCBOCHHS MaTEMaTHUECKOT0 MaTepuana;

BBISIBJISATH JI€PULINT TAaHHBIX, HEOOXOAMMBIX JUISl PEIIeHNUs TOCTAaBICHHOM 3a/1a4H;

C TIOMOIIBIO YYHUTENSI BEIOUPATh CIIOCO0 pelIeHns MaTeMaTHYeCcKOH 3a/1aun (CpaBHUBATh



BO3MO>KHbBIE BAPHUAHTHI PEIICHUS);

MIPUMEHSTH U MPE0OPa30BbIBATh 3HAKHU U CUMBOJIBI B XO/I€ PEILICHUS MAaTEMAaTUYECKUX 33/1a4;

YCTaHABJIMBATh HCKOMOE U JAHHOE MPH PEIICHUU MaTEMaTH4YECKOMN 3a1aul; IOHUMAaTh 1
MHTEPIPETUPOBATH HH(OPMALINIO PA3IUYHBIX BUJOB U (HOPM MPECTABICHUS;

WUTIOCTPUPOBATH PelIaeMble 3a7a9i Tpa)uuecKUMU CXEMaMHU;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMAILIHIO.

MIOHMMATh ¥ UCIIOJIb30BaTh MaTEMAaTHUECKUE CPEJICTBA HATJISIIHOCTH (TpadyKH, AUarpaMMmBl,
Ta0JINLIBI, CXEMBI U JIP.) U1 WUTIOCTPAINK, HHTEPIIPETAllMH, apTyMEHTALlUH.

Osnadenue ynueepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCIICIGUAMU:

OpPraHU30BBIBATh y4EOHOE COTPYAHUYECTBO M COBMECTHYIO JACATENBHOCTH C YUYHTEIEM H
CBEPCTHUKAMH B IIPOLIECCE PELICHUS 3a1ay;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIME CIIOCOOBI paboThI; padoTaTh B IPyIIE: HAXOAUTH o0IIee
pelieHre M paspemars KOHGIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIMI U yueTa MHTEPECOB; CIyLIaTh
napTHEpa; GOpMyIHPOBAThH, APTYMEHTUPOBATh U OTCTAUBATh CBOS MHEHHUE;

MIPOrHO3UPOBATh BO3SHUKHOBEHHE KOH(MIMKTOB MPU HAIMYUK PA3HBIX TOUEK 3pEHUS U pa3peliaTh
KOH(JINKTHI HA OCHOBE Y4Y€Ta HHTEPECOB M MO3UIIMNA BCEX YYACTHUKOB,;

apryMEHTHpPOBAaTh CBOKO IIO3ULUI0 W KOOPAMHMPOBATH €€ C MO3ULUSAMHM HIapTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM I€ATEIbHOCTH;

BBITOJIHATE CBOIO YaCTh pabOTHI, TOCTUTATh KAYECTBEHHOTO PE3yIbTaTa U KOOPAHMHUPOBATH CBOU
JEUCTBUS C JPYTMMH WIEHaMU KOMaH/Ibl;

OLIEHHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUIT IPOIYKT.

Osnadenue ynueepcanbHoiMu y4eOHbIMU PECYIAMUBHBIMU OCTICMEUAMU:

CTaBUTH 1LI€TH, BHIOMpATh M CO3JAaBaTh aJTOPUTMBI JUIsl PEIICHUs y4eOHBIX MaTeMaTHUYECKHX
pooeM;

IUIAHUPOBaTh M OCYLIECTBIIATh  JAEATEIbHOCTb, HANPABIECHHYI0 HAa  pEIIeHUWE  3a1ady
HCCIIEA0BATENIbCKOr0 XapakTepa.

(bopMyIHpOBaTh M yIEPKUBATh yUEOHYIO 3a/1ady, COCTABJIATH IUIAaH M TOCIIEIO0BATEIbHOCTh
JICHCTBUIA,

OCYIIECTBIIATh KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOJUMBbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOLIECC U pPe3yIbTaT yueOHOM MaTeMaTHUECKON AESITEIbHOCTH;

a/IeKBaTHO OIICHUBATh MMPABMJIBHOCTH WM OIIMOOYHOCTH BBIMOJIHEHUS y4eOHOM! 3a1aun, e
00BEKTUBHYIO TPYJTHOCTH M COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHNUS;

CIIMYaTh CTIOCO0 JAEWCTBUS U €0 pe3yibTaT ¢ 3aJaHHBIM ATAIOHOM C 1LIEJIbI0 OOHAPYXEHUS
OTKJIOHEHHUM U OTIIMYUNA OT HTAJIOHA.

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH [P pELICHUH yueOHOU 3a/1auH;

MMOHUMATh IPUUUHBIL, IO KOTOPBIM HE OB IOCTUTHYT TPeOyeMbIi pe3yibTaT AeSITEIbHOCTH,
OIpeIeNIATh MO3UTHUBHBIC U3MEHEHUS 1 HallpaBJIeHus, TpeOyIolHe fadbHenIel paboThl;

peryImpoBaTh crioco0 BbIPaKEHUSI SMOLIH.

HNPEIMETHBIE PE3YJIbTATBI

Pe3ynbraThl OocBoeHMs ydeOHOro mnpeamera «Martemaruka (BKiIrodass anreOpy, I€OMETpHIO,
BEPOATHOCTb U CTAaTHCTUKY)», paclpeieieHHble N0 rojam o0y4deHHs, (GOopMyIUpPYIOTCS MO MPUHLIUITY
n00aBJIeHHs] HOBBIX PE3yJIbTaTOB OT rojia K TOAY, YK€ Ha3BaHHBIC B MPEIbIAYIINX TOAaX MO3HUIMH, KaK
MIPaBWJIO, JOCJIOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOI0 T0/1a MO0 YMOTYAHUIO
BKJIIOYAIOT PE3yJbTAThl MPEIBIIYIINX JIET).

[IJIAHUPYEMBIE I[TPEJMETHBIE PE3VJIbTATBI OCBOEHU S AJIAIITUPOBAHHOM PABOYE
I[TPOI'PAMMEBI KYPCA «MATEMATHUKA» (ITO TOIAM OBYUYEHI A)

OcBoenne yueOHOTO Kypca «Marematuka» B 5-6 KjlaccaX OCHOBHOM IITKOJIBI JOJIKHO
o0ecrneunBaTh JOCTUKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:
S KJIACC

Yucna u eviuucnenus

OpueHTHPOBAaThCA B MOHATHUSIX U ONEPUPOBATH Ha 0230BOM YpOBHE TEPMHUHAMHU, CBSI3aHHBIMHU C
HATypaJIbHBIMU YHUCIAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH.

CpaBHUBaATh U YIOPSAIOUMBATh HATypajbHbIE YUCIIA, CPABHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE POOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIIOBOI) NPSMOM C COOTBETCTBYIOUIMM €M YHMCIIOM U
n300paxkaTh HATypaJbHbIE YHCIa TOYKAMHU Ha KOOPJIMHATHOU (YHMCIOBOM) MPSAMOA.



Brimonsate apupmernyecke JecTBUs ¢ HaTypaJbHBIMU YHCIIaMH, C OOBIKHOBEHHBIMU APOOSMHU
B MPOCTEUIINX CITyYasx.

BhINONMHATE IPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHHM.

OKpyrisTh HaTypaJibHbIE YHCIA.

Pewenue mexkcmoguoix 3adau

Pemate TekcTOBBIE 3a7a4M apUPMETUYECKHM CIIOCOOOM M C MOMOIIBI0 OpPraHU30BAaHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BApUAHTOB (TIPU HEOOXOIUMOCTH C HANIPABIISIOUICH MOMOIIBIO).

Pemarp 3amauum, cojeprkalive 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpEM,
paccTosiHUe; Li€Ha, KOJUYECTBO, CTOMMOCTh (IIPY HEOOXOJUMOCTH C HCIOJIb30BAaHUEM CIIPAaBOYHOU
uHpOpMAIHN).

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBbl, TaONMHUIbl, OOO3HAYEHHs TIPH pEIICHUH 3ajad.

[losib30BaTbcs OCHOBHBIMM €IUMHHUIIAMHM HW3MEPEHUS: IIEHbI, MACChl; PACCTOSHUSA, BPEMEHH,
CKOpPOCTH; BBIpaXaTh OJHU €IUHMIIBI BEIMYMHBI 4yepe3 Apyrue (Ipu HEOOXOTUMOCTH C OMOpOW Ha
CIPaBOYHYIO HH(OPMAILIUIO).

W3pnekaTb MHQOpPMALMIO, MPEICTaBICHHYI0 B Tabiuie, Ha CTOJ0YaTOM JauarpaMmme,
UHTEPIIPETUPOBATH NPECTABICHHBIE JaHHbIE, UCIIOIb30BaTh JaHHBIEC IIPU PELLICHUY 3ajau.

Haznaonan ceomempusn

[lonp30BaTbcs IEOMETPUYECKUMHU  MOHATHSMU: TOYKa, MpsMas, OTPE30K, Jyd, Yroi,
MHOI'OYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoauTe mnpuMepbl OOBEKTOB OKPY)KAIOLIETO MHUPA, HMEOLMX (OopMy H3yUYEHHbIX
reOMEeTPHUECKUX (HUryp.

Mcnonb30BaTh TEPMUHOIIOTHIO, TPU HEOOXOMMOCTH 110 BU3YaJIbHOM OIIOpE, CBSI3aHHYIO C yIIIaMU:
BEpILIMHA, CTOPOHA; C MHOIOYTOJIbHUKaMM: YIoJjl, BEpLIMHA, CTOPOHA, JHWaroHajb; C OKPYXHOCTBIO:
panuyc, 1uamMeTp, LeHTp.

N300pakaTh M3y4YeHHBIE TeOMETpUYecKre (PUrypbl Ha HEITMHOBAaHHOW M KJET4aTtoil Oymare c
MOMOILBIO IUPKYJIS U IMHEUKH (II0CJIe COBMECTHOI'O aHaIN3a).

HaxonuTp UIMHBI OTPE3KOB HENOCPEICTBEHHBIM HU3MEPEHUEM C IOMOUIbIO JUHEHKU, CTPOUTH
OTPE3KH 3a/1aHHOM JJIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajinyca.

Vcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB MIPSIMOYTOJIbHMKA, KBaJpaTa JUlsl UX HOCTPOCHHUS,
BBIUMCIICHUS IIJIOLIA/IU U [IEpUMETpa.

Bbraucnare nepuMeTp M IUIOMAAb KBaJAparta, MpsSiMOYToJbHUKA, (GUTYp, COCTABICHHBIX H3
IPSIMOYT'OJIbHUKOB, B TOM 4Hciie (pUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCs OCHOBHBIMU METPUUECKUMHU €AMHUIIAMU U3MEPEHUS JJIUHBI, TUIOIIAI1; BIpaXaTh

OJTHY €IMHUIIbI BEJTMUUHBI Yepe3 JIpyrue (mpu HeoOXOAMMOCTH C ONIOPOH Ha CIPABOYHYIO HH(POPMALIUIO).

PacnioznaBate mapasienenunesn, KyO, HCIONb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpO I'paHb,
U3MEpEeHUs; HaXOUTh U3MEPEHMsI apajuieNenunena, Kyoa.

Brraucnare 060beM Ky0a, napasuienenunesia no 3aaHHbIM U3MEPEHUSIM (C OOPOH Ha alropuT™M
yueOHBIX JIEHCTBHI), T0JIb30BAaTHCSI €AMHULIAMH U3MEPEHUs 00beMa.

Pemrate Heco)KHbIE 3a]Ja4u HA U3MEPEHHE NT€OMETPUYECKUX BEIMYHMH B MPAKTHUECKUX CUTYaLUAX
(Ipu HEOOXOTUMOCTH C BU3YAITBLHOU OTMOPOH).

6 KJIACC

Yucna u eviuucnenus

OpueHTHpOBaThCs B MOHATUSAX U ONEPUPOBATh Ha Oa30BOM YpOBHE TEPMHUHAMH, CBA3AHHBIMU C
Pa3IUYHBIMU BUIAMHU YHCEI M CIIOCOOAMHU UX 3aITUCH, TEPEXOUTH (€CJINU 3TO BOZMOKHO) OT OJJHOM (hOpMBI
3aIMCH YHCIIa K IPYTOM.

CpaBHMBATh U YHOPSIOUUBATh IIE€JIbIE YHCIIa, OOBIKHOBEHHBIE U JIECTUYHBIE APOOH, CPAaBHUBATD
quclla OJHOTO U Pa3HBIX 3HAKOB.

BoinonusaTe apupmeTrnueckre eiCTBUS ¢ HATYpaJbHBIMH U IEJIIMU YHUCIaMH, OOBIKHOBEHHBIMH
U JIECITUYHBIMU JIPOOSIMH, TIOJIOKHUTEIbHBIMHA U OTPULIATEIbHBIMU YUCIIAMH.

BoluncnsaTe 3HaUY€HHS YHCIOBBIX BBIPAKEHUH, BBIMOJIHATh MPUKUIKY U OLEHKY pe3yJsbTara
BBIUUCIICHUI; BHIIOJIHATH MPe0Opa30BaHUs YMCIOBBIX BEIPAKEHUI Ha OCHOBE CBOMCTB apU(METUYECKHX
JENCTBH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOH MPSAMON C COOTBETCTBYIOIIMM €i YMCIOM M M300pa)kaTb
qrciaa TOYKaMU Ha KOOPAWHATHOM NMPsMOHN, HAXOAUTh MOJYJb YHCTIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPANHAT C KOOPIAMHATAMH 3TOM TOUKH.

OKpyTJITh LIeNble YUCIIa U JeCITHUHbIE ApoOu (110 00pasily), HaXOAUTh TPUOIMKEHUS YUCE.

Yucnoevie u OyK6eHHbLE BLIPANCEHUS



OpueHTHPOBATHCS B TOHATHAX U ONEPUPOBATH Ha 0a30BOM YpOBHE TEPMUHAMHM, CBS3aHHBIMU C
3aMKChIO CTETICHU YHCIa, HAXOAUTh KBaJpaT U KyO uMcia, BBIYUCIATH 3HAUEHUS MPOCTEHIIINX YUCIOBBIX
BBIPAXEHUH, COEPIKALUX CTEIIEHH.

[Tonp30BaThCs MPU3HAKAMU JAETUMOCTH (IIPH HEOOXOIMMOCTH C OTIOPOI Ha aJITOPUTM TIpaBUIIA),
packiaibIBaTh HATypaJbHbIE YKCIIA HA IPOCThIE MHOKHUTEIH.

Ilonv3068amucs macuimabom, COCTABIATh MPOTMOPLIMH U OTHOIICHUSI.

Hcnonb3oBath OykBbl [Uisi 00O3HAUEHHUs 4YHCEN NPU 3alMCH MaTEMaTHYECKHX BBIPAXKECHHI,
HaXOJUTb 3HAUYEHUS OYKBEHHBIX BBIPAXKEHWM, OCYLIECTBIISAE HEOOXOAMMBIE IOJCTAHOBKH H
npeoOpa3zoBaHus (C ONOPOH HA AITOPUTM YUCOHBIX JICUCTBUH).

HaxoauTs Hen3BecTHBII KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoguoix 3adau

Pemate MHOroOmaroBple TEKCTOBBIE 3aJaud apu(METHUECKHUM CIOCOOOM C OMOpoil Ha
BOIIPOCHBIN IIJIaH.

Pemarp npocreiiiive 3aaauu, CBA3aHHBIE C OTHOLIEHUEM, IPONOPLUUOHAIBHOCTHIO BEIMYUH,
IIPOLIEHTAaMU; pelIaTh TP OCHOBHBIE 337jaul Ha IpOoOU U MPOLIEHTHI.

Pemarp 3amaum, conepskaimiye 3aBUCUMOCTH, CBS3bIBAIOIIME BEIMYMHBI: CKOPOCTb, BpeMS,
paccrosinue, 1ieHa, KOJIM4eCTBO, CTOMMOCTb; IIPOU3BOAUTEIHLHOCTD, BpeMs, 00bEMa pabOThI, UCTIONb3YsI
apupMeTHYeCKre  JCHCTBUS, OIEHKY, MPHUKHUAKY; IOJb30BaThCs  CAMHUIAMH  W3MEPEHUs
COOTBETCTBYIOIIUX BEJIUYHUH.

CocraBisaTh OyKBEHHBIE BEIPRKEHUS [0 YCIOBHIO 33a4H MTOCIIE COBMECTHOTO aHAIN3A.

W3Bnekars uHOpManuio, NpeAcTaBICHHYI B TaOnuIax, Ha JWHEHHOW, CTONOYaTOW WU
KpyroBOM jauarpaMmax, MHTEPIPETHPOBATH IPEACTABICHHBIE NAaHHBIE; MCIIONb30BaTh JAaHHbIE NpU
pElIeHnH 3a/au.

[IpencraBnsaTs HHPOPMALIKIO C TOMOIIBIO TAOJINI, JIMHEHHON U CTOJIOUATON TuarpamMmm.

Haznaonan ceomempusn

[IpuBoauth TpUMEpbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, HMEIUX (HopMy HU3yUEHHBIX
TE€OMETPUUYECKUX IUIOCKUX U MIPOCTPAHCTBEHHBIX QUTYD, IPUMEPHI PAaBHBIX 1 CHMMETPUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIBIO IUPKYJS, TUHEUKHU, TPAHCIIOPTUPA HA HEIMHOBAHHOW M KJIETYATOM
OyMmare M3y4eHHbIE TUIOCKHE TeOMETpUYecKue GUrypbl 1 KOHPUTypalluu, CAMMETPUYHbIE (PUTYPHI.

HNwmets mpeacTaBieHUE O TEOMETPHUUECKHX TOHATHUSX: PABEHCTBO (GUTYpP, CUMMETpHUs, OCh
CUMMETPUH, IICHTP CUMMETPHH.

HaxoauTs BEIWYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 33JaHHON
BEJIMYMHBI, [10JIb30BAThCA MPHU PEIICHUU 3aJad I'paJyCHOIl Mepoll yrjoB; pacno3HaBaTh Ha yepTexax
OCTpBIN, IPSMOM, Pa3BEPHYTHIN U TYIIOH yTJIBI.

BbruncnsaTe JUIMHY JJOMaHOM, IepuMETp MHOTOYTOJIbHUKA, MOJIb30BaThCS €AMHUIIAMU U3MEPEHUs
JUIMHBI, BBIPAYKaTh OJJHU €IMHULIbI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

Haxoauts, Ucronb3yst 4epTeKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEX]TY IByMsI TOUKaMH, OT TOUKH
710 IPSIMOM, AJIMHY ITyTH Ha KBaJpaTHOMN CETKE.

Boruncnsate miuomanb GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh pa30dUeHNE Ha
NPSIMOYTOJIbHUKH, Ha paBHbIE (UTYpHI, JOCTpaAHBAHUE 10 MPSMOYTOJIBHUKA; MOJIb30BATHCS OCHOBHBIMU
€IMHULIAMU W3MEpPEHUs IUIOIIAIM; BBIpaXKaTh OJHU €AMHMIIBI U3MEPEHMsI IO uyepe3 Apyrue (mpu
HE00XO/IMMOCTH C OTMOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO).

Pacnio3HaBaTh Ha MOJENAX U HM300pKEHMAX MNUPAMUIY, KOHYC, IMJIMHIApP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBAaHUE, Pa3BEPTKa.

N3o0paxaTs Ha KJeT4aToN OyMare npsiMOyTOIbHBIN MapaljIe/IeIIUIIe].

Boruncnsate 00bEM  MpSIMOYTOJBHOTO Mapajienenunena, Ky0Oa, MOJIb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEpeHUs1 00bEMa; BBIpaXKaTh OJHHU €IUHHIIBI U3MEpeHHst 00beMa yepe3 JApyrue (¢ onopoi
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemarp Hecno)kHble 3a7add HAa HAxXOXKACHHE TI'€OMETPUUYECKHUX BEJIMYMH B IPAKTHUYECKHUX
cUTyalusx (Ipy HEOOXOIMMOCTHU € BU3YaJIbHOM OIOPOHN).

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU S AJTAIITUPOBAHHOM PABOYEN
I[TPOI'PAMMBI KYPCA «AJITEBPA» (IIO TOAAM OBYUEHU )

OcBoenne yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 0OILIero oOpa3oBaHUS JIOJIKHO
obecreunBaTh JOCTHXKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTENbHbIX Pe3yIbTaTOB:
7 KJIACC

Yucna u evriuucnenus



BoimonHATh, coderas YCTHBIE M TNHCbMEHHBIE TPHUEMBI, apHU(PMETHUYeCKUe ACUCTBUS C
palnMoOHAIBHBIMU YUCIIAMH.

HaxonuTh 3HaU€HUs YMCIIOBBIX BBIPAXECHUN; MPUMEHATH pazHOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE M JECSTUYHbIE JPOOH.

[lepexoauth OT 0HOM (HOPMBI 3aMKUCH YHCEN K APYToi (peodpa3oBbIBaTh AECATHUHYIO APOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECSATUYHYIO IPOOB).
CpaBHMBATH M YIOPSIOYMBATH PAllMOHATILHBIC YUCIIA.

OxpyrisTh yncia.

BBINONHATE TPUKUAIKY W OLEHKY pe3yJbTaTa BBIYMCICHHHA, OLEHKY 3HAYCHHH YHCIOBBIX
BBIPAYKEHUM.

BBINONMHATE ACWCTBUS CO CTETIEHSMH C HATYPaJbHBIMH ITOKa3aTeNIMU (C OMOPOI Ha CIIPAaBOYHYIO
nH()OPMAIIHIO).

[TpuMeHATh NpU3HAKU IETUMOCTH, PA3JI0KEHHE HA MHOXKUTENIN HaTypallbHbIX YHUCEIL.

Pemate nmpocteiiniye npakTUKO-OpUEHTUPOBAHHbIE 331a4H, CBSI3aHHbIE C OTHOLLIEHUEM BEIMYUH,
PONOPIMOHATILHOCTRIO BEIUYMH, MPOLEHTAMU; WHTEPIPETHPOBATH PE3YJIbTAThl PEUICHUs 3a7ad C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX OOBEKTOB.

Anzedpauueckue svipasricenus

OpueHTHpOBAaTBCS B IOHATUSAX M OIEpUPOBaTh Ha 0a30BOM YpOBHE aireOpandeckoi
TEPMUHOJIOTUEH U CUMBOJIUKOM.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPOKEHUH NIPU 3a/JaHHBIX 3HAUECHUSX IEPEMEHHBIX.

BreimonHaTe mpeoOpa3oBaHusl IIEJIOTO BBIPAKEHHWS B MHOTOWICH NPUBEIACHUEM TMOJO0HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJHOYJIEHAa Ha MHOTOYJIEH M MHOTOWIEHA Ha MHOTOYJIEH, NPUMEHATh
(bopMyIIBI KBagpaTa CyMMBI U KBajjpaTa pasHOCTH (C OOPO Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Ocy1ecTBIATh Pa3oKEHHE MHOIOWIEHOB Ha MHOKUTENIU C IOMOIIbIO BBIHECEHHUS 32 CKOOKHU
00IIero MHOXHTEJS, TPYNIMPOBKH CIAraeMpIX, MPUMEHEHHs (POPMYIJI COKPAIICHHOTO YMHOXEHHUs (C
OIOPOi Ha CIIPaBOYHYIO HH(POPMALHUIO).

[TpumensTs npeoOpa3oBaHUs MHOTOWICHOB ISl PEICHHS PA3UYHBIX 337a4 M3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTesIMM JJIs IpeoOpa3oBaHus
BBIPOKEHHH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAILIUIO).

Ypaenenusn u nepasencmea

Pemiare nuHeliHbIe ypaBHEHUS € OJHOI IEpEMEHHOM, MPUMEHss paBuiia epexoia OT UCXOIHOTO
ypaBHEHHSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, SIBISETCS JTX YUCIIO KOPHEM YpaBHEHUSI.

Wwmets mpesncraBieHne O TpaguyuecKuX METoAax MPH PEHICHWH JTMHEWHBIX YpaBHEHUH W HX
CHCTEM.

[TonGupath mpHUMepbI Map 4ucCell, SBISIOLMXCS pEelIeHUeM JMHEHHOTOo YpaBHEHUS C JABYMs
MepEMEHHBIMH.

CTpouTh B KOOPIMHATHOM TIOCKOCTH TpayK JIMHEHHOTO ypaBHEHHS C JIByMs TIEPEMEHHBIMU;
MOJIB3YSICh TPa)UKOM, IPUBOIUTH IIPUMEPHI PEIICHUST YPAaBHEHUSI.

Pemiate cuctemsl IByX JTMHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMH, B TOM 4Hcie rpaduiecKku
(c onopoii Ha aIrOpUTM y4eOHBIX ACHCTBUIA).

CocrtaBiaTh (mocie COBMECTHOTO aHaiW3a) M pelarh JUMHEHHOE ypaBHEHHE WM CHCTEMY
JMHEWHBIX YPaBHEHUH 10 YCJIOBHUIO 33aJaud, HHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/Ia4H
MOJTyYeHHBIH pe3ysbTar.

Koopounamot u epagpuxu. @ynxkyuu

N300pakaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3aIHChIBAaTh YHCIOBbIE IPOMEKYTKH Ha allre0pandeckoM si3bIKe.

OTMeyaTh B KOOPIWHATHOHM IIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATAM; CTPOHUTH TpaduKu
nuHEeWHBIX QyHKIMi. CTpouTsh rpaduk pyHkuun y = kx +b.

OnwuceIBaTh ¢ MOMOMIBIO (DYHKIIMH W3BECTHBIE 3aBUCUMOCTH MEKIY BEITHUYNHAMH (IO aJTOPUTMY
yueOHBIX  JCWCTBHUIl):  CKOpPOCTb, BpeMs, pacCTOSHUE; IIeHa, KOJUYECTBO,  CTOMMOCTB;
MIPOU3BOIUTENILHOCTD, BpEMsI, 00BEM PabOTHI.

HaxonuTs 3HaueHne QyHKIUH 110 3HAYESHUIO €€ apryMEeHTa.

[TonumaTh Tpaduueckuil crmocod NpeAcTaBiIeHHUs M aHanu3a HHG(OpMAIMM; H3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.
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Yucna u evluucnenus

Hcnonp30BaTh HaYaIbHBIE IPEICTABICHAS O MHOXKECTBE IEHCTBUTENIBHBIX YUCEI U1 CPABHECHMS,
OKPYTJICHUS ¥ BBIYUCIICHU; N300paxaTh JCHCTBUTEIBHBIC YMCIIAa TOYKAMHA Ha KOOPAMHATHOU MPSMOA.

[IpuMeHsATh TOHATHE ApUPMETUYECKOrO KBAAPAaTHOTO KOPHS; HAXOJUTh KBaJpaTHbIE KOPHH,
UCHOJb3ys NMPU HEOOXOJUMOCTH KaJIbKYJIATOP; BBINOJIHATh NPOCTEHIINE MPeoOpa3oBaHusl BbIpaXKEHUM,
COJIEpPIKAIMX KBAJIPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Barhk 3anucu OOJIBIINMX U MAJIBIX YHUCEJ C MOMOIIBIO AECATUYHBIX ApoOeil U cTeneHei
guciaa 10.

Anzedpauueckue svipasricenus

[TpuMeHSATh NOHATHE CTENIEHH C IENIBIM ITOKa3aTelIeM, BBITOIHATH TPeoOpa3oBaHus BEIPAKEHUH,
COZIep KAIIMX CTEIECHH C IeJIBIM II0Ka3aTesieM (C MCIOIb30BAHUEM CIIPABOYHOM HMH(OpMAIIHH).

BhINONHATE HECIOXKHBIE TOXK/IECTBEHHBIE PE0OPa30BaHMsI PALIMOHAIBHBIX BBIPAXKEHNUN Ha OCHOBE
IIPaBUJI IEHCTBUN HaJl MHOTOYJICHAMU M aIredpanyecKuMu IpoOsMH.

PackiaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

IIpuMensaTh npeoOpa3oBaHUs BBIPRXKEHUIN A PELICHMs Pa3IM4YHBIX 337ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKHU.

Ypasnenus u nepasencmea

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHWEM CIPABOYHOM MH(POpPMALUHU) U
paloHaIbHbIE YPAaBHEHUS, CBOJAIINECS K HUM, CUCTEMBI IBYX YPaBHEHHH C BYMsI IEPEMEHHBIMHU.

[IpoBomuThs mNpoOCTEHIINE HCCICAOBAaHUS YPAaBHEHUMM M CHCTEM YpPAaBHEHUN, B TOM YHUCIE C
IPUMEHEHUEM TIpaUuecKuX IMpeICTaBIeHU (yCTaHAaBIUBaTb, MMEET JM YypaBHEHHE WIM CHUCTEMaA
YpaBHEHHH PEIICHHS, €CITH UMEET, TO CKOJIBKO, U TIp.) C OMOPOi Ha aJTOPUTM YIEOHBIX ACUCTBUI.

IlepexoauTh OT CIIOBECHOM (OPMYIMPOBKH 337a4yM K ¢ anredpanyeckoi MOJAEIH C IHOMOIIbIO
COCTAaBJICHUS] YPAaBHEHUS WM CUCTEMbl YPaBHEHUN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [OJIy4ECHHBIN pe3ynbTar.

[IpumeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPaBHEHMsI, OLIEHKM; pelIaTh JIMHEWHbIE
HEpaBEHCTBA C OJIHOW NMEPEeMEHHON M MX CHUCTEMBbI; JaBaTh I'paQHUuUECKyr0 WJUIIOCTPALMUIO MHOXECTBa
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukuyuu

OnepupoBarb Ha 0a30BOM YpPOBHE (PYHKIMOHAQJIbHbIE TOHATUS U S3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHU ); ONPEAEIATh 3HaUeHUE (DYHKIIMU 1O 3HAYECHUIO apryMEHTa; ONpeAesaTh
CBOMcTBa (pyHKIIMHU 1O €€ rpaduKy.

Ctpouts rpaduKu dIeMeHTApHBIX QYHKIMI Buaa , y =xly=x>, y = , Y =

OIMCHIBATh CBOWCTBA YMCIOBOW (DyHKIIMU 1O €€ TpaduKy (IpH HEOOXOAUMOCTH C HAIPaBIIAOLIEH
MTOMOIITBIO).
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Yucna u evtuucnenusn

CpaBHUBATh U yNOPSI0YMBATh PAllMOHAIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

BoinonusaTe apudmernyeckue NEHCTBUS C PallMOHAIBHBIMU UYMCIAMM, COUYeTasl YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BEIUMCIICHUS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

HaxoauTs 3HaueHus cTeneHen ¢ LeabIMU MOoKa3aTeNIsIMU U KOPHEH; BBIYUCIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OxpyrisTh JeHCTBUTENbHBIE YHCIIA, BHITOJIHATH IPUKUAKY pPe3yJIbTaTa BEIUUCICHHH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

Ypasnuenus u nepasencmea

Pemarp nuHElHBIE M KBaJpaTHbIE YpaBHEHUS, YPAaBHEHHUs, CBOAAILUECS K HHUM, IpOCTeiIne
IpOOHO-pallOHANIbHBIE YPABHEHHUS.

Pemrate nmpocreiimme cucTeMsl IBYX JIMHEHHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPBIX OIHO YPaBHEHHUE HE SBIAETCS JIMHEHHBIM (110 BU3YaJIbHON OIOPE).

Pemrate npocreiinme TEKCTOBbIE 331a4H aIredpandeckuM crocoO0M ¢ TOMOIIBIO COCTABICHUS
YPaBHEHHUSI U CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoauTh mHpocCTEHIINE HMCCIEAOBAHMS YPAaBHEHHH M CHUCTEM YpPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHUEM TrpaduuecKkux NpeacTaBieHul (ycTaHaBIMBaTb, MUMEET JIM YpaBHEHHE WU CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarts nuHeiiHbIe HepaBeHCTBa, KBaJIpaTHbIE HEPABEHCTBA; N300paXkaTh pelIeHNe HEPABEHCTB HA
YHUCJIOBOM MTPSIMOM, 3aITMCHIBAaTh PEMICHHUE C TOMOIIBI CUMBOJIOB.

Pemrate cucteMbl JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBaJpPaTHOE



HEPaBEHCTBO; M300paXkaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YKCIOBOM NPSMOIA, 3aNIMChIBATH PEIIICHUE C
MTOMOIIIEI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUH PA3TUYHBIX 33/a4.

Dyukuuu

Pacrnio3HaBath pyHKIINU H3YYCHHBIX BUIOB. [10Ka3bIBaTh CXEMATUYCCKH PACIIOIOKEHHE HA
KOOPJMHATHOM MIIOCKOCTH rpadpuKoB GyHKIWMi Buaa: y=kx, y=kx+b, .y =ax! + bx +c, y=x>, y =Jx, y
= B 3aBUCHMOCTH OT 3HaYCHUH KO0A()(HUIIMEHTOB; ONTUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTth 1 M300paxaTh CXxeMaTHYeCKH rpad)uKu KBaJIpaTHUHBIX (QYHKIIUI, OMIMCHIBATH CBOWCTBA
KBaJ[PaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacrnio3naBath kBagpaTHUHYIO (QYHKIHIO 110 (hopMyIie, IPUBOAUTH TPUMEPHI KBAIPATUIHBIX
(GYHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

Apugpmemuueckan u zeomempuyeckas npozpeccuu

Pacrnio3HaBath apu()METHUECKYIO H TEOMETPUIECKYIO TPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/IaHMS.

BEINOMHATE  BBIYMCIICHHS C  KCIIOJBb30BaHHEM (OpMYyJ 7-20 4YiICHAa apUPMETHUECKOH W
TeOMETPHYUECKOM MTPOTPECCUi, CyMMBI IIEPBBIX 71 YWICHOB (C OMOPO Ha CIIPABOYHYIO HHPOPMAIIHUIO).

Pemrate 3a1a4n, CBsI3aHHBIE C YUCIIOBBIMU TTOCIICOBATEIILHOCTSMH, B TOM YHCIIC 331a4H U3
peabHOM JKU3HHU (C UCTIONIB30BAHUEM KAJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHUA AI[AHTHPOBAHHOfI PABOYEM
I[MPOI'PAMMEBI KYPCA «I'EOMETPUSA» (ITO TOAAM OBYUYEHUA)

OcBoenue yuedHoro kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs T0KHO
o0ecrnednBaTh JOCTHKEHHE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
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Pacrio3naBath M3y4eHHBIE T€OMETPUUYCCKUE (DUTYPBI, ONPEICIIATh UX B3aMMHOE PACIIOIOXKCHHE,
n300paxaTh reoMeTpuuecKkre GUrypbl; BBIMOIHITH YEPTEKHU MO YCIOBHIO 3a1auu. 3MepATh TMHEWHbIE U
YIJIOBBIE BEIMYMHBI. Pelare 3a/1a4yu Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JTUHEHHBIX U YIJIOBBIX BEIMYMH MIPEIMETOB B PealbHOM KU3HU, pa3MEPOB
MIPUPOAHBIX 00BEKTOB. Pa3inuuate pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4YEPTEXKH K TEOMETPHUYECKUM 3ajavyaM (C HCIIOJIb30BAHMEM CMBICIIOBOM OIOPHI:
HABOJISIIIME BOPOCHI /WK alrOpUTMa YUEOHBIX JEHCTBUIN).

[lonb30BaTbCsl MpHU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IMPU3HAKUA U CBOKCTBA
paBHOOEIPEHHBIX TPEYTOIBHUKOB NP PEIICHUH 3a]1a4.

[IpoBOaUTH OKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCs MpPU3HAKAMHU PABEHCTBA NPSAMOYIOJBHBIX TPEYTOJBbHUKOB, CBOMCTBOM MEIMAHBI,
MPOBEACHHOM K THIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEUICHWU T€OMETPUYECKUX 3adad (C
UCIOJIb30BaHUEM 3PUTENLHON HATIATHOCTH U/UJIH BepOATLHOM OMOPHI).

Ornpenenars napauieTbHOCTh MPSIMBIX C TTIOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU CEKyIasl.
Onpenenars napajuieIbHOCTh NMPSAMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM 10
TOYEK APYrou MpsSIMOM.

Pemats 3a1aun Ha kineTyaToi Oymare.

[TpoBOANTH BEIYUCICHHS U HAXOIUThH YUCTIOBBIE U OYKBEHHBIE 3HAUEHUS YTIIOB B TEOMETPUUECKUX
3a7a4ax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUHN JBYX MapalIebHbIX MPSAMBIX CeKyIlel. Pemars mpakTuieckue 3a1auu
Ha HaXOXJICHHUE YTJIOB.

HNmeTe npeacTaBiieHUE O MTOHATHE TEOMETPUYECKOTO MECTA TOUEK.

DopMyIMpOBaTh ONPEACICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JHAaMETpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

OpueHTHPOBaTHCS B MOHATHUSX: OMUCAHHAS OKOJIO TPEYTOJIbHUKA OKPY>KHOCTh, IEHTP OMUCAHHOMN
okpyxHOocTH. OniepupoBath Ha 6a30BOM ypoBHE (haKTaMU O TOM, YTO OUCCEKTPHUCHI YTIOB TPEYTOIbHUKA
MEePECEKAIOTCSA B OJJHOM TOYKE, U O TOM, YTO CEPEIAMHHBIE EPIEHINUKYIISIPBI K CTOPOHAM TPEYTOJbHUKA
MIEPECEKAIOTCA B OJJTHOM TOUKE.

OpueHTHpOBaThCS B IOHATUSAX U OTIEPUPOBATH Ha 0230BOM ypOBHE: KacaTelbHasl K OKPY>KHOCTH,
Teopema O MePHEeHAUKYISIPHOCTH KacaTelIbHOW U painyca, IPOBEICHHOIO K TOYKE KacaHusl.

HNmeTts npencraBienue 0 NTpOCTENIIMX T€OMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U JTUHEUKHU.
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MIPU PEIIEHUU T€OMETPUUECKHX 3a/1aY.

OpueHTHpOBaTbCA B MOHSATHH - TOYKU MEpPECeUYeHUs MeIuaH TPEeyrojbHUKa (LIEHTpa macc) B
pelIeHnH 3a1au.

Brnagers moHsTHEM cpelHEW JIMHUK TPEyToJIbHUKA W Tpaleluu, MPUMEHSITh UX CBOWCTBA MpHU
pELIEHNN NPOCTENIINX reoMeTpuuecKux 3anad. MimeTs npeacrasinenue o reopeMme daneca u TeopemMe o
MPOIMOPLMOHANIBHBIX OTpe3KaxX, MPUMEHSTh UX MJs pelIeHUs MPaKTHUYeCKUX 3aaad (C omopod Ha
3pUTENbHYIO HATJISAJHOCTB).

[IpuMeHsTh pU3HAKKU MOA0OUS TPEYTOJIBHUKOB B PELICHUN HECTIOKHBIX T€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii [Tudaropa nms penieHuss reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagets NOHATUSAMU CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO YIJIa IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
[Tonb30BaTbCs STUMH MOHITUSAMU IS PEIICHUS MPAKTHUECKUX 3a7a4 (IMIpHU HE0OXO0AUMOCTH C ONOPOM Ha
QJIITOPUTM MPABUJIA).

Boeruncnsate (pa3iuuHbIMU clioco0amu) (C OTMOpOM Ha CHIPaBOYHYIO WHGOPMAIUIO) TUIONIA/b
TPEYrojbHUKa W IUIOMIAJIM MHOTOYTOJBHBIX (GUTYp (IOJIB3YACH, IJle HEOOXOJUMO, KaIbKYJISITOPOM).
[IpuMeHATH MOJyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Bragerh moHATUSMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJa, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax Mexay XopJaMu (CEeKyLUIMMH) U yriie MEXJy KacaTelbHOW U XOpJOH MpH pPEelIeHUU
MPOCTEHIINX T€OMETPUUYECKUX 3a/1ay.

Binaners moHATHEM ONHCAaHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA MIPH PEIICHUH MPOCTEHIINX 3a/1a4.

[IpuMeHATHh MOJTy4YEHHBbIC 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMAaTUYECKHE MOJEIH IJIsl 3a1ad
peaibHOM JKU3HM U TPOBOJAUTH COOTBETCTBYIOLIME BBIYHUCICHHUS C MPUMEHEHHEM ™oao0us u
TPUTOHOMETPHH (I10JIb3YSACh, TJI€ HEOOXOAUMO, KAIbKYJIATOPOM).
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3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YITIOB, HAXOAUTHh C MX MOMOINBIO pa3iHyYHbIC
3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTs (c
MTOMOIIBIO KaJbKYJIATOPA) ATUHBI U YTJIbI AJI1 HETAOIMYHBIX 3HAYCHHIHA.

[Tosb30BaTbest popMyaMu TPUBEIICHUS U OCHOBHBIM TPUTOHOMETPUYECCKHM TOXICCTBOM IS
HAXO0XJICHUS COOTHOUICHHH MEXIy TPUTOHOMETPUYECKUMH BEIMYMHAMHU (C OMOPOM Ha CHPaBOYHYIO
UH(POPMAIIHIO).

Hcnonb30BaTh TEOpeMbl CHHYCOB U KOCHHYCOB JUIS HAaXOXICHHS Pa3IUYHBIX 3JIEMEHTOB
TPEYTObHUKA («PEIICHUE TPEYTOJIBHUKOBY ), IPUMEHSTh UX MPU PEIIEHUHU MPOCTEHIIINX T€OMETPHUIECKUX
3az1a4.

Bnaners nonstusiMu npeodpa3zoBaHus MOA00Ms, COOTBETCTBEHHBIX 2JIEMEHTOB MOJ00HBIX (HUTYD.
[Tonb3oBaTbes cBOMCTBAMHU MOJO0US MPOU3BOIBHBIX (PUTYP, YMETh BHIYUCIATH JUTMHBI U HAXOUTH YTIIbI Y
MoA0OHBIX GUryp (MO aNTOpUTMY YUEOHBIX neicTBUiA). [[pUMeHTh CBOMCTBA MOAO0HUS B MPAKTHYECKUX
3aayax. YMETh MPUBOIUTH IPUMEPHI TOAOOHBIX (PUTYDP B OKPYkKAIOIIEM MHUPE.

[Tonb3oBatbes Teopemamu (MO BU3YaJbHOM OMOpE) O MNPOU3BEICHUM OTPE3KOB XOpI, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOPAMU, MIOHUMATh X TEOMETPUUYECKUN U (PU3HMUECKUN CMBICH, IPUMEHSATDH UX B
pEIIeHUU TEOMETPUUYECKUX B (QU3HUYECKUX 3an1ad. [[puMeHsTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB IS
HAaxO0KJICHUS JIJIMH U YTJIOB.

[Tonp30BaThCst METOIOM KOOPAMHAT Ha INTIOCKOCTH, TPUMEHSATD €r0 B PEIICHUH T€OMETPUUYECKUX U
MIPaKTUYECKUX 3aj1au.

Brnamers mMOHATHSIMH TIPaBUJIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JyTH
OKPYKHOCTH U PaJuaHHOW Mephl yria, YMETh BBIUUCIATH IUIOMIAAL Kpyra U €ro yacreu (C omopoi Ha
crpaBouHyt0 nHpopManum). [[puMeHsTh MOTyUYeHHBIE YMEHHS B TPAKTUYECKUX 3a/1a4dax.

Haxonuth ocu (W IEHTPBI) CAMMETPHH (GUTYP, TPUMEHSTH ABUKEHUS IITIOCKOCTH B IPOCTEHTITNX
CIIyyasx.

[IpuMeHATHh MOJTy4YEHHBbIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMAaTUYECKHE MOJEIM JJsl 3a1ad
peanbHOM JKM3HM U TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM TOJ00us |
TPUTOHOMETPUYECKHUX (QYHKINH (MTOJIB3YACh, TJIe HEOOXOANUMO, KATbKYISITOPOM).

[IJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS AJTATITUPOBAHHOM PABOYEN
I[MTPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA» (ITO TOAAM OBYUEHHA)

[IpenmeTrHble pe3ynbTaThl OCcBOeHUs Kypca «BeposTHOocTh M craTucTHKa» B 7-9 Kiaccax
XapaKTepU3yIOTCS CIEAYIOIMMU YMEHUSIMHU.



7 KJACC

Yurare nHpOpMAIIMIO, IPEICTABICHHYIO B TaOIUIaX, HA IUarpaMMmax; MpeAcTaBisTh JaHHEIC B
BHJIC TaOJIHI], CTPOUTH JUArPaMMBI (CTOJIOMKOBBIE (CTOI0YATHIE) M KPYTOBBIE) 0 MacCHBaM 3HaYEHUH (C
MCIOJIb30BaHUEM 3PUTENLHOM HATJISTHOCTH W/WJIH BepOAIbHOM OTMOpHI).

OnuceiBaTh U UHTEPIPETUPOBATH PEAbHbBIE YNCIIOBbIE JaHHBIE, IPECTABICHHbIC B TA0NINIIAX, HA
auarpammax, rpadukax.

OpueHTHpOBAaTBCS B TMOHATUSAX MW ONEPUPOBaTh MMM Ha 0a30BOM YpOBHE: CpeaHee
apupMeTHIecKoe, MeJMana, HauOoJbIllee U HANMEHBIIIEe 3HAUCHUS, pa3Max.

Hmetb mpeacTaBieHue O CIlydaifHOW M3MEHYMBOCTH Ha IpUMepax IeH, (PU3MYECKUX BEITUYHUH,
AHTPOIIOMETPUUYECKHUX JAHHBIX; UIMETh MPEJICTaBICHUE O CTATHCTUYECKON yCTOHYNBOCTH.

8 KJIACC

W3BnekaTh W mpeoOpazoBbIBaTh MH(OPMAIMIO, MPEICTABICHHYIO B BHIE TaOJMI, JUArpamm,
rpaduKoB; MPEACTABIATH JaHHbIE B BUJIEe TAOIULL, TUarpamm, rpauKos.

OnuceiBaTh MOCJIE COBMECTHOI'O aHalIM3a JAaHHbBIE C MOMOIIBIO CTaTUCTHUYECKHUX IMOKAa3aTeNe:
CpeIHUX 3HAYCHHUI U Mep paccenBaHUs (pa3Max, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHI, B TOM YHCIE IO pPe3yJibTaTam
M3MepeHuil U HaOoIeHuH (C CIOIb30BaHUEM 3PUTENLHOM HATJIATHOCTU W/WIH BepOabHOM OMOpHI).

HaxonuTh BepOSTHOCTH CIy4YailHBIX COOBITUH B OIBITAX, 3HAas BEPOSITHOCTU 3JIEMEHTApPHBIX
COOBITHIA, B TOM YHCJI€ B OIBITAX C PABHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITUSMU (C UCIOIB30BaHUEM
3pUTEIBHON HATJISTHOCTH W/WIH BEpOAIbHOW OTIOPHI).

Nwmets npeactaBnenue o rpaguueckux MOACIAX: AEPEBO CIYYAHOr0 HIKCIIEPUMEHTA, THarpaMMBbI
Diinepa, ynucioBas mpsmasi.

OmnepupoBarh MOHATUSIMM Ha 0a30BOM YpOBHE: MHOXECTBO, IOJMHOKECTBO; BBIMOIHATh
Olepalii HaJ MHOXXECTBAMH: OOBEIMHEHHUE, TEepPECcCeYeHHe, OMOIHEHHE; IMEPEUHCIATh AIIEMEHTHI
MHOYECTB; TPUMEHSITH CBOICTBa MHOXKECTB (C MCTIOIB30BAHNEM BH3YaIBHOM OTIOPHI).

Nwmets mpeacraBnenue o rpaduueckoM MpeacTaBIeHUE MHOXKECTB M CBA3CH MeXaAy HUMHU s
OIMCAHMS MPOIECCOB U SBJICHHU, B TOM YWCIIC TIPU PEIICHUU 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U
KYpCOB.

9 KJIACC

N3Bnekaty u npeoOpa3oBeiBaTh MH(POPMAIIKIO, MPEICTABICHHYIO B PA3JIMYHBIX MCTOYHHUKAX B
BUIe TaOIHII, AUarpamMm, rpaduKOB; MPEACTABIATE JaHHBIC B BHJIE TAOJIHULI, TUarpaMM, rpadukos.

Pemrate mpocreiimme 3amauM  OpraHM30BaHHBIM —TepeOOpPOM  BapHaHTOB, a TaKXke C
WCTIOJIh30BaHNEM KOMOMHATOPHBIX MIPABUI U METO/IOB.

Wwmets npencTaBieHue 00 onmucaTeNbHBIX XapaKTePUCTUKAX JIJIsl MACCHBOB YHCIIOBBIX JaHHBIX, B
TOM YHCJIe CPETHIE 3HAYCHUSI U MEPHl paCCEUBaHUSI.

HaxonuTe 4acTOThl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHCJE IOJB3YSCh pPE3yJIbTaTaMU
MIPOBEACHHBIX U3MEPEHUN U HAOIIOICHUH (C OTTOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

HaxoauTh BEpOSTHOCTH CITy9allHBIX COOBITUH B M3yUEHHBIX ONBITAX, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOXKHBIMU SJIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HMCIBITAHUI IO MEPBOTO yCIieXa, B CEPHsIX
ucnbITaHui beprym.

Wmets npezcTaBieHre o cay4aiiHOM BeTMYMHE U O paclpeeICHUN BEPOSITHOCTEH.

HNwmets mpencraBieHre O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUUM 3aKOHOMEPHOCTH B
ClTy4yailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IUIAHUPOBAHME M KOJMYECTBE 4YacOB, OTBOAMMBIX Ha OCBOEHHE KaxJ0il Tembl ydeOHoro mnpeamera «MaremaThka»
alalTHPOBAHHOM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs 00YUAIOMIUXCS € 33AeP)KKON ICUXUYECKOT0 pa3BUTHS, B
LIEJIOM COBMAJAIOT C COOTBETCTBYIOLIMM pa3jeioM QenepanbHOi paboueill mporpammsl ydeOHoro mnpeamera «MaremaTnka» o0Opa3oBaTeIbHON
IIpOrpamMMbl OCHOBHOTO 0011ero oOpasoBanus. [Ipu 3rom Opranusaius BipaBe caMa BHOCUTh U3MEHEHHUS B COJICPKAHUE U paclpeielieHne y4eOHOro
MaTtepuaja IO rojaMm OOYy4YeHHs, B IIOCIEIOBATEIbHOCTh HM3YyUEHHMs TEM U KOJIMYECTBO YAaCOB HAa OCBOEHUE KaXKJIOW TEMbI, OIpeleseHue
OpraHu3anoHHbIX GopM o0yueHus U T.i. OOOCHOBAaHHOCTH TaHHBIX U3MEHEHHI ONpeaessieTcs: BRIOpaHHbIM 00pa3oBaTesbHOM oprann3anueii YMK,
UH/MBUIYAIbHBIMU TICUXO(U3NYECKUMU OCOOEHHOCTAMHU KOHKpeTHbIX oOyuatomuxcst ¢ 3[IP, creneHpto yCBOEGHHOCTH HMMHU Y4YEOHBIX TEM,
PEKOMEHIALMSAME 110 OTOOPY U alanTaluy y4eOHOro MaTepuaia o MaTeMaTuke, mpeicTaBiIeHHbIMU B [10sICHUTENBHOM 3amucke.
5 kaace (ve menee 170 )

Temarnueckue OcHOBHOE cofiep)aHue OCHOBHBIE BUJIBI IEATEILHOCTH O0YUYaIOIUXCS DnexTpoHHBIE (LIUPPOBHIC)
OJIOKH, TEMBI o0pa3oBaTenbHbIE PECYPCHI
3anoJiHsieTcs: Mo Mepe
U3Y4YeHUsl COo/lepP:KaHuSs
yueOHOro mpeaMera
HarypaJjbHble JecstuuHas cucteMa cuucienus. Psa YuTaThb, 3aNIMCHIBATH, CPABHUBATH HATYPAIbHBIC YNCIIA;
yucaa. JleiictBusi ¢ | HaTypanbHbIX uncen. HatypanbHblit y4acTBOBATH B 00CYK/I€HUH CIIOCOOOB YIIOPSI0OYNBAHUS
HATYPaJIbHBIMH psa. Yucno 0. HarypansHble yncna Ha YHCen.
yncaamu (43 4) KOOP-IMHATHOM mpsimoii. CpaBHEHHE, HN300pamxaTh KOOPIAUHATHYIO IPSIMYIO0, 0TMEYaTh YUCIIa
OKpYTJICHUE HATYPaAIbHBIX YUCEIL. TOYKaMHU Ha KOOPAMHATHOU MPSIMO, HAXOAUTh
ApudmeTrnueckue AeMCTBUS C KOOPAMHATHI TOUKHU.
HaTypaJbHBIMU YrciamMu. CBOWCTBA HccaenoBathb cBoiicTBa HATypanbHOTO psiAa, yucen 0 u 1
HYJISI TIPU CJIOKEHUH U -yMHOXKEHUH, TP CJIOKEHUU U YMHOKCHHH.
CBOMCTBA €IMHUIIBI IPH YMHOKEHUH. Hcnoab30BaTh NPaBUIIO OKPYTJICHHS HATYPaJIbHBIX YHCEI
[TepemecTuTenpHOE U COUETATEIILHOE MIPU HEOOXOIUMOCTH C OTIOPOI Ha AITOPUTM TpaBUJIA.
CBOWCTBA CJIIOKEHUS U YMHOKEHUSI, BoinouaHsaTs apudpMernyeckne 1eicTBUs C
pacnpeoenumenbHoe c8OUCMBO HaTypaJIbHBIMU YHCIIAMU, BBIYMCISTh 3HAUSHUS YHUCITOBBIX
VYMHOCeHUs. [lenumenu u Kpammvie BBIPOXEHHH CO CKOOKaMH 1 0€3 CKOOOK.
YHUCIIa, pa3joKeHNe Yucia Ha 3anuchIBaTh POU3BEICHNE B BUJIE CTETICHU, YUTATH
MHOXUTENH. JIelIeHne ¢ OCTaTKOM. CTETNIEHH, MCI0JIL30BATh TEPMHUHOJIOTHIO (OCHOBAHNE,
[Ipoctsle u cocTaBHbIC uncaa. [lpusnaku | MoKa3aTeib), BBIYMCAATH 3HAYEHUS CTETICHEH pu
oenumocmu Ha 2, 5, 10, 3, 9. HEOOXOIUMOCTH C BU3YaTbHOM OMOPOA.
Crenens ¢ HATypadbHBIM TOKa3aTesieM. | BhIMOJIHATH NPUKHAKY M OLIEeHKY 3HAYCHHUH YMCIIOBBIX
Uucnoble BeIpaKeHUs; MOPSAIOK BBIPaXXCHUI, PeyiaraTtb ¥ NPUMEHSTh IPUEMbI
JEUCTBHI. NPOBEPKH BBIUUCIICHUN.
Perrenue TekCTOBBIX 3a/1a4 Ha BCE Hcnonbs30BaTh Ipy BHIYUCICHUSX NepeMeCTUTEIbHOE U
apudmernueckue NeHCTBUS, HA coveTaTeIbHOE CBOCTBA CJI0KEHUSI U YMHOKEHUS,




ABHUKCHUC U ITOKYIIKA

pacnpeodenumesnbHoe C6OUCMEO YMHOICEHU;
(bopMyIHpOBATh U MPUMEHSATH ITPaBHUJIa Pe00pa3oBaHuUs
YHMCJIOBBIX BbIPAKEHUI HA OCHOBE CBOMCTB
apudmeTnyecKnx JAeiicTBHIl NPH HEOOXOAUMOCTH C
HanpasJsomei NoMoubIO.

®opMyJIMPOBaTh ONpeAeeHUs] JEIUTENS U KpaTHOTO (C
OIOPOM Ha alITOPUTM IPaBUIIa), HA3bIBATH JCIUTEIN U
KpaTHBIE YKCJIa; PACIO3HABATD IIPOCTHIE U COCTaBHbIE
yucna; (pOpMyJaTHPOBATh U MPUMEHATH MPU3HAKHU
JeIUMOCTH Ha 2, 3, 5, 9, 10, (¢ onopoii Ha aJirOpUT™M
MpaBWJia); IPUMEHATH AJITOPUTM PA3NIOKEHUS YHCIia Ha
[IPOCThIE MHOKUTEIHN; HAXOAMTb OCTAaTKU OT JEJICHUS U
HETIOJIHOE YaCTHOE.

Pacno3naBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHbIX YKCIIaX, IPUBOAUTH MPUMEPHbI U
KOHTPIIPUMEPHI, CTPOMTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYyPAJIbHBIX YUCEII C OIIOPOI
Ha oOpaserl.

PemiaTh TeKCTOBBIE 3a7jauu apU(PMETUUECKHM CIIOCOOOM,
HCI0JIB30BATH 3AaBUCMMOCTH MEXYy BEIMUYNHAMU
(cKOpOCTb, BpeMsl, pacCTOSIHUE; 11€Ha, KOJIUYECTBO,
CTOMMOCTD H JIp.) IPU HEOOXOIUMOCTH C UCTIOJIb30BAHUEM
CIpaBOYHON MH(OPMAIIUK: AHAJIM3UPOBATH TEKCT 3aa4H,
nepedopmMyJIMpoOBaTh YCIOBHE, H3BJIEKATh HEOOXOMMbIE
JTAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXY
BEJMYMHAMU IPU HEOOXOJUMOCTH C HaINpaBJIsSIoLIeH
MTOMOIIIBIO.

MopaenupoBaTh X0l pelIeHUs 33a4H C TOMOIIIBIO
PUCYHKA, CXeMBbl, TAOIHIIbL.

I[IpuBoanTH, pa3déMpaTh pa3IMYHBIEC PEIICHMUS, 3AITUCU
penIeHni TEKCTOBBIX 3a4a4.

C nomoubI0 neJarora OleHUuBaTh MOJYYECHHBIH
pe3yJbTarT, 0CYIeCcTBIAATh CAMOKOHTPOJIb, IPOBEPSIS OTBET
Ha COOTBETCTBHE YCJIOBUIO, HAXOAUTDH OLIHMOKH.

Pewamy 3a0auu c nomowpro nepedopa écex 603m0HcHbIX

6apuanmoa.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS apU(DMETHKH.




Haragauas
reomerpus. JJunuu
Ha mJjockoctH (12 u)

Touka, npsimasi, OTpE30K, Jy4. JIomaHasl.
N3mepenue nimHbI OTpe3Ka,
METPUYECKUE EIUHULIBI U3MEPEHUS
JUIHBL. OKPY>KHOCTb U KpYT.
[IpakTuueckas padora «Ilocrpoenune
y30pa U3 OKPYKHOCTEN». YTOII.
IIpsiMoii, OCTpBIi, TYTIOM U pa3BEPHYTHIH
yribl. I3Mepenue yrios.
[Ipaktrueckas pabora «Iloctpoenue
YIJIOBY.

Pacno3HaBaTh Ha yepTekXax, pUCyHKaX, ONMCHIBATD,
UCTOJb3Yys TEPMUHOJIOTHIO, U H300PaKaTh C IIOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB (IIPU HEOOXOJUMOCTH 110
BU3YaJIbHOU OIIOPE): TOUKY, IPSIMYI0, OTPE3OK, JIy4, YTroJ,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBath, IPUBOIMTH NPUMePbI 0OHEKTOB
pearbHOro MUpPa, UMEIOIIUX (POPMY U3yUEHHBIX QUTyYp,
OLIEHUBATh UX JIMHEWHBIC pa3MepBbI.

Hcnonb30BaTh IMHENWKY U TPAHCIIOPTHP KAK HHCTPYMEHTHI
JUISL IOCTPOCHUS M MU3MEPECHUS: H3MEPSTh JJIUHY OTPEe3Ka,
BEJIMYMHY YIJIa; CTPOMTh OTPE30K 33aHHOM JUIUHBI, YTOJI,
3aJJaHHOH BETMYMHBI; OTKJIAABIBATH IIUPKYJIEM paBHBIC
OTPE3KH, CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajinyca.
N300pakaTh KOHMUTYpAIUN TEOMETPUIECKUX PUTYp U3
OTPE3KOB, OKPYKHOCTEH, UX yacTell Ha HETMHOBAHHOW U
KJIeT4aToOl Oymare; mpeajaraTtb, ONMChIBATh U
00CyXk1aTh cOCO0bI, AATOPUTMBI [IOCTPOSHUS IIOCIIE
COBMECTHOTI'O aHaJIN3a.

PacnozHaBaTh M M300pakaTh Ha HEIMHOBAaHHON U
KJIET4aTol Oymare mpsiMOi, OCTPBIA, TYHIOH, pa3BEPHYTHII
yIJIbl; CPABHUBATD YTJIBL

BbIYHCASITH ITMHBI OTPE3KOB, JJOMAHBIX.

IMonuMAaTh ¥ MCMOJIL30BATH NMPH PellIeHUH 32124
3aBHCUMOCTH MEXy €JMHULIAMH METPUUYECKON CHCTEMBI
Mep; 3HAKOMHTbCS C HEMETPUUYECKIMH CUCTEMaMH Mep;
BBIPAKATh JUIMHY B pa3IMYHBIX €IMHUIIAX U3MEPEHUS NIPH
HEOOXOIMMOCTH C OMOPOM Ha CIIPABOYHYIO HH(POPMAITHIO.
HccaenoBarh Gurypsl 1 KOHQUTYpALTUH, UCTIONb3YS

UG POBBIE PECYPCHI

OO0bIKHOBEHHEIE
apoou (48 1)

Jpo0b. [IpaBuiibHbIC 1 HETTPAaBUIIEHBIE
npobu. OcHOBHOE CBOMCTBO JIpOOH.
CpaBHeHme IpoOeii.

CrnosxeHue 1 BHIYUTAHUE
OOBIKHOBEHHBIX JIpobeit. CMeranHast
IpoOb. YMHOKEHHE U JIeTICHNE
OOBIKHOBEHHBIX JIPOOEii;
B3aMMHO-00paTHBIE IpoOu.

MopneaupoBath B rpaduieckoil, mpeamMeTHoi popme, ¢
MTOMOLIBIO0 KOMIBIOTEPA MOHSATHUS U CBOICTBA, CBA3aHHBIE C
OOBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHbBIE
IpoOu, mpeaiaraTb U 00CyK1aTh ClOCO0bI
ynopsigouuBanus 1pooeil. U300paxkaTs 0OBIKHOBEHHbIE
IpoOu TOYKaMH Ha

KOOPAMHATHOU NPSAMON; HCI0JIb30BATh KOOPAVNHATHYIO




Pemenne TekcTOBBIX 3a7a4,
conepxaiux 1podu. OCHOBHBIE 337241
Ha JIpoowu.

[Tpumenenne OyKB Ui 3aITUCH
MaTEeMaTHYECKUX BBIPAKEHUN U
MPEIIOKEHU M.

MPSIMYIO JUTSE CPaBHEHUS JPOOCH.

@opMyJIHPOBATH, 3aIMCHIBATH € MOMOIIbIO OYKB
OCHOBHOE€ CBOWCTBO OOBIKHOBEHHOM JIpoOU ¢ OMOPO Ha
MIPaBWIIO; MCMOJb30BATh OCHOBHOE CBOMCTBO ApOOH st
coxkpawyerust Opoobetl u npusedenusi Opoou K HOBOMY
3HAMEHAamento 8 NPOCMeEUWUX CLyUasX.

IIpencraBasaTh 1o 00pa3ily CMEUIaHHYIO ApOoOb B BUE
HETMPaBUWJILHOM U BBIICIATH LETYI0 YacTh YMCa U3
HEeMpaBUIbHOM 1po0H.

BoinoaHaTs apudgmMeTndeckue 1eiicTBUA C
OOBIKHOBEHHBIMH JIPOOSMH B IPOCTHIX CITyYasiX;
NPUMEHSATH CBOICTBA apuMeTHYECKUX NEHCTBUI s
paIMoHaIN3aIu BEIYUCICHUH. BBIMOTHAT NMPUKHAKY U
OlIeHKY pe3yJibTaTa BHIYMCICHUN; NpeAaratb u
NPUMEHSTH NPUEMBI IPOBEPKH BBIUHMCIICHHN.
IIpoBoauTh UcceA0BaAHUSA CBONCTB Ipo0Oeii, onmupasich Ha
YUCJIOBBIE HKCTIEPUMEHTHI (B TOM YHUCJIE C IIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIC U JIOXKHBIE BHICKa3bIBAHUS O
Jpo0siX, MNPUBOAUTH MPUMEPBI i KOHTPIIPUMEPHI.
Pemates npocreinine TEKCTOBBIE 3a7a4d, COACpKALIUE
IpoOHbIE TaHHBIC, U 3aJ]a41 Ha HAX0XHCOeHUe Yacmu Yelno20
U Yenozo no e2o 4acmu, 6blAGIAMb UX CX00CMEa U
paznuuusn. MoaeaupoBaTh X0 PEIICHUS 3a/1a4H C
MTOMOIIIBIO PUCYHKA, CXEMBbI, TAOTHUIIBI.

IIpuBoanTH, pa30UpaTh, OLIEHUBATH PA3TUYHBIC
peleHus1, 3aMiCH PEIIeHU TeKCTOBBIX 3aa4 Mpu
HE0OXOIMMOCTH C HAMPAaBISAIONIEH MTOMOIIIBIO.

C noMouIbI0 NMeJarora oueHuBaTh MOIYICHHBIH
pe3yabTaT, 0CYyeCTBIATH CAMOKOHTPOIIb, TPOBEPSSI OTBET
Ha COOTBETCTBHUE yCIOBUIO, HAXOAUTh OIHNOKH.
3HAKOMUTBCS € UCTOPHel Pa3BUTHUS apUPMETUKU.

Harasanas
reoMeTpusi.
MHOroyroJibHUKH
(104

MHOroyrojapH1KU. YeTbIpEXyroIbHHUK,
MPSIMOYTOJIbHUK, KBaJpaT.
TpeyronbHUK.

[Inouianp v nepuMeTp NpSIMOYTOJIbHUKA
Y MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3

Pacno3naBarth, H300pakaTh C IOMOLIBIO YEPTEIKHBIX
WHCTPYMEHTOB U OT PYKH, MOJIETTUPOBATh U3 OyMaru
MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPBI 00BEKTOB PEATBHOIO MUPA,
UMEIOIUX (OPMY MHOTOYTOJIbHUKA, IIPSMOYTOJIbHUKA,




NIPSAMOYTOJIBHUKOB, €UHHULIBI
n3Mepenus mromaau. [lepumerp
MHOI'OYT'OJIbHUKA.

KBaJpara, TPEYroJbHUKA, OLEHUBATH UX JTHMHEHHbIC
pa3Mmephl.

BoruncasTe: nepuMeTp TpeyroiabHUKa, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IJIOLIA (b IPSIMOYTOJIbHUKA, KBajipaTa
(pu HEOOXOAMMOCTH C ONOPON Ha AITOPUTM YUEOHBIX
JEHCTBHM ).

M300paxkaTb oCTpPOYroJbHBIE, IPSIMOYTOJIbHBIE U
TYNOYTOJIbHbIE TPEYTOJIbHUKH.

CrponThb Ha KiIeT4aTON OyMare KBajpar v IpsIMOYTOJIbHUK
C 3a/laHHBIMH JUTMHAMH CTOPOH.

HccaenoBarhb cBoiicTBa IPSIMOYTOJIbHUKA, KBapaTa
IIyTEM 3KCIIEpUMEHTA, HaOII0ACHUs, U3MEPEHHUS,
MOJIETTMPOBAHUS; CPABHUBATh CBOMCTBA KBaJpara u
IpSIMOYTOJIbHUKA. Pacmo3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUS O MHOTOYTOJIbHUKAX, MPUBOAUTH
npuMepbl U KOHTpIpuMepsl. McciieioBaTh 3aBHCHMOCTD
IUIOLIA/IM KBajipaTa OT JJIMHBI €r0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBAAPATHON CETKU JJISI
noctpoeHus puryp; pazdomBaTh NpsIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTOJIbHUKH; COCTABJIATH (PUTYPHI U3
KBaJIpaTOB M MPSIMOYT'OJIbHUKOB U HAXOAUTh UX IUIOLIA/Ib,
pa3duBaTh GUTYPHI HA IPSIMOYTOJILHUKHU M KBaPATHI U
HaXOJUTh UX IIONIA1b (P HEOOXOAUMOCTHU C
HaIpaBJIAIONIEH TOMOIIBIO).

Boipamxkarh BeTMUMHY IUIOIIAIU B PA3JIMYHBIX €AMHUIIAX
MU3MEpPEHUs] METPUYECKON CUCTEMBI MEP, HCIOJIB30BATH
3aBHCUMOCTH MEXy METPUYECKMMHU €IMHULIAMU
M3MEpeHus TUIOMIAIU PU HEOOXOAMMOCTH C OMOPO Ha
CIPaBOYHYIO HH(POPMALIHUIO.

3HAKOMHTBCS ¢ IPUMEPaMM IPUMEHeHHs TUIoNIAaIu U
nepuMeTpa B PaKTUYECKUX CUTyalusx. Pemars 3agqaun
W3 peaqbHOM )KU3HU, IPH HEOOXOIUMOCTH C OTIOPOH Ha
JITOPUTM TPaBUIIa, 00CYKIATHh Pa3JIHYHbIE CIIOCOObI
pelieHus 3aaay.

HecsaTuunbie Apo0H
(38 4)

Hecstuunas 3anuck npodeii. CpaBHEHHE
JECATUYHBIX Apo0Oeit. JlelicTBus ¢
JECATUIHBIMU IpoOsiMu. OxpyaeneHue

IIpencraBasATh JeCATHUHYIO IPOOb B BUE OOBIKHOBEHHOM,
YHUTATh U 3aNUCHIBATH, CPABHUBATH JCCITUYHBIEC APOOH,
npeaIaratb  00Cy,1aTh COCOObI YIIOPSAI0YMBAHUS




oecsimuunbix Opooell.

Pemenune TeKCTOBBIX 3aj1ad,
conepskamux qpoou. OCHOBHBIE 3a7a4n
Ha Japoou.

JECATUYHBIX TPOOEH.

N300paxkaTh necaTUYHbIC APOOU TOYKAMU HA
KOOPAMHATHOU IIPSIMOMA.

BoIIBASITH CXOACTBA U PA3JIHMYUSA IPABUI
apudmeTryecKux JeHCTBUI ¢ HaTypalbHBIMU YUCIAMU U
JECATUYHBIMU IPOOSIMU, MIOCTIE COBMECTHOTO aHAJIM3a.
BoinoaHATs apudmeTnuecKkue AeUCTBUS C JeCITHUHBIMU
Ipo0sSIMU; BHINOJHATH MPUKUAKY U OLlEHKY pe3yJbTaTa
BBIYUCIICHUH.

IIpuMeHsTH cBOMCTBA apu(PMETHICCKUX ACHCTBUH s
palMoHaIN3alU1 BHIYUCIICHUH.

Ilpumenamo npaeuio OKpy2neHus 0ecsimuunslx opooeil,
Mpu HEOOXOAMMOCTHU C BU3yAJIbHOW OTIOPOiA.

IIpoBoaNTH HCCIEIOBAHMS CBOIMCTB IECATUYHBIX APOOEH,
OMMPAsICh HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS O
IpO0sIX, NPUBOAMTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHUS U OTPUIIAHUS BbICKA3bIBAHUM.
PemaTh npocreiiiime TEKCTOBBIE 3a/1a4H, COAECPKAIINE
JIpoOHbBIE TaHHBIE, U HA HAX0MCOeHUe Yacmu 1eno2o U
Yenoeo no e2o 4acmu; BbISIBJIATH UX CXOJCTBA U
pasmnums.

MoaeanpoBaThb X0 pEHICHUS 3aa4i C TOMOIIbIO
pUCYHKa, cxeMbl, Ta0auipl. Pa3éupars paznudyabie
pelieHus1, 3aMucH perieHNi TEKCTOBBIX 3a/1a4.
OnepupoBaTh IpOOHBIMU YHCIAMH B PEATbHBIX
KU3HEHHBIX CUTYaIUsX.

C noMoubI0 nMeaarora oleHnBaTh MOJTyYEeHHBIN
pe3yabTaT, 0CYyeCTBIATH CAMOKOHTPOIIb, TPOBEPSSI OTBET
Ha COOTBETCTBHUE yCIOBUIO, HAXOAUTh OIHNOKH.
3HAKOMHTBCS C HCTOPHEi pa3BUTHS apuPMETUKU

Harasanas
reomerpus. Tena u

¢urypsi B
npocrpancrtse (9 4)

Mmnozoepannuku. Hzobpadxcenue
MHO202panHukos. Mooenu
NPOCMPAHCBEHHBIX Mel.
IIpsamoyzonvHulii napannienenuneo, Kyo.
Paszeépmiu kyba u napannenenuneoa.

Pacno3naBaTth Ha yepTeKax, pUCYHKAX, B OKPY/KaIOLIeM
MMPpe IpsMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPaHHUKH, ONMCHIBATD, HCIIOJIB3Y S
TePMHHOJIOTHIO, OLICHUBATH JIMHEIHBIE pa3MEpHI.
IIpuBoauTH NPpUMeEPBI OOBEKTOB PEATHHOIO MUPA,




Obvem kyba, npsamoy2oibH020
napainienenuneod.

UMeroIuX (HopMy MHOTOTPAHHUKA, MPSIMOYTOIBLHOTO
napaiesnenunesna, Kyoa.

HN300paxaTh Ky0 Ha KileT4aToi Oymare.

HccaenoBath  cBoiicTBa  Ky0a,  MPSIMOYTOJBHOTO
napajuleJienue a, MHOTOIPaHHUKOB, HCIIOJIb3Ys MOJENN
IpyU HEOOXONMMOCTH C HAMpaBiSIOUICH  MOMOIIBIO.
PacnosnaBath pa3BepTkH Ky0a M mapaiienenurena.
MopaenupoBath Ky0 W mnapajienenunea u3 Oymard u
MIPOYMX MaTEPUAIIOB, 110 0Opas3ILy.

Haxoautb HU3MepeHus, BBIYUC/IATH II0Ia/1b
MMOBEPXHOCTH; 00BeM KyOa, MPSMOYTOJIBHOTO
napajuiefienunesa ¢ OHNOpOM Ha aNropuTM y4eOHBIX
NEHCTBUM; HMCCJAeI0BaTh 3aBUCHUMOCTHL 00bema Kyba OT
JUIMHEBI eTo pedpa.

Ha0aroaaTs 4 NPOBOANTH AHAJIOTHH MEX]Ty MTOHATHSIMU
iomaau u o0beMa, epuMeTpa u Mol MOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS O
MHOTOTpaHHUKAaX, MPUBOAUTH PUMEPHI U
KOHTpIpuMepsl. PemiaTs 3a1a4M U3 peanbHON KU3HMU.

IToBTOpPEHUE H
0000menue (10 4

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 5 kiiacca, 00001IeHne
3HAHUMU.

BbI4ucaATh 3Ha4CHNS BBIPAKEHUN, COAEpKAIIUX
HaTypaJbHbIE YKClia, 0OBIKHOBEHHBIE U JECSITUYHBIE TPpOOH,
BBINOJIHATH MPE0Opa30BaHMsI YKCEN IPH HEOOXOAUMOCTH C
HaIIpaBJSAOIIEH TOMOIIIBIO.

Be10upaTs cnocod cpaBHEHHUs YKCENl, BBIYMCIICHUH,
NPUMEHSATHh CBOMCTBA apu(METHYECKUX AEUCTBUMN JIIs
palMOHAIN3alUH BBIYUCIICHUM.

OcymecTBaTH CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBUM
Y CaMOIIPOBEPKY pe3ysbTaTa BBIUYNACICHUN.

PemaTes npocreiimme 3a1a4u U3 peaIbHON KU3HH,
NPUMEHATH MATEeMATHYEeCKUe 3HAHUA [UJIS pELICHUS
3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB.

Pemath npocreiimme 3aga4u pa3HbIMH cliocodamu,
CPAaBHHMBATH CNIOCOOBI pEIICHUS 3a/1a4, BLIOMPATh
panuoOHAJIBHBIN €C1IOCO0.

6 kiaacc (He menee 170 u)

Tematudeckue
0JI0KH, TEMBI

OCHOBHOE cOfEp)KaHUE

OCHOBHBIE BHJIBI ICATEIILHOCTH 00yUYaIONTUXCS

OnexkTpoHHbIe (IU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI




3anoJiHseTCA MO Mepe
U3YUYeHHSs COJePKAHUS
y4eOHOro mpeaMera

HarypaibHble

qucJjaa
(30 1)

Apudmernueckne IeHCTBHS C
MHOTO3HaYHBIMH HAaTypaTbHBIMU
yrciaaMy. YucnoBbie BEIpaKeHNs,
HOPSIJIOK ICHCTBUI, HCTIOJIB30BaHNE
cKk000K. OKpyrieHHe HaTypaJIbHbIX
qucen. JlennTeny 1 KpaTHBIE YUCTa;
Haubobwul 00WULL Oerumens u
HaumeHbllee obwee KpamHoe.
Pasnosxenne yuncia Ha MpocTeIe
MHOXXHTENH. J[eTMMOCTh CyMMBI U

IIPOU3BCACHUS. ,Z[CJIGHI/IG C OCTaTKOM.

Pemenue TeKCTOBBIX 3aj1a4.

BeInoHATL apupMeTHYecKue 1eCTBUA C
MHOI'03HaYHBIMH HATypaJbHBIMU YU CIIaMH, HAXOAUTh
3HAYeHMs YHCIIOBBIX BRIPAXEHUH cO CKOOKamu U 6e3
CKOOOK; BBIYHC/IATH 3HAYEHH s BEIPAKEHUH, COJEPIKALINX
CTETICHHU.

BbINOJIHATH NPUKHAKY U OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIPa)KEHUI, HPUMEHATH NPUEMBbI IPOBEPKH pe3yJIbTaTa.
Mcnonb30BaTh NpH BHIYUCICHUAX NepeMecTHTeIbHOe H
couyeTaTeJbHOE CBOMCTBA CJI0KEHHUS] H YMHOKEHUs,
pacnpedenumenbHoe CEOUCMEO YMHONCEHUA
OMHOCUMETBHO CT10)CEHU, CBOTICTBA apUPMeTHYeCKUX
JeliCTBHIA.

HccnenoBath unciaoBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCIIOBBIE IKCIIEPUMEHTBI.

®opmMyIHPOBATH ONpeaeseHus JAEIUTENs U KPaTHOTO,
HauOO0JIbIIEro O0IIEro AETUTEN U HAUMEHBLIET0 O0IIEeTo
KpaTHOT0, TPOCTOTO U COCTABHOT'O YHCEN; UCIIOIb30BaTh
9TH MOHSTHS IPU PELIeHNH 3a71a4 (IIPU HEOOXOIUMOCTH C
OIOPOM Ha aJITOPUTM IIPaBUIIA).

IIpuMeHSTH AATOPUTMBI BBIYUCIIEHUS HAaUOOIBILIETO
00I11ero JeNuTeNs U HAMMEHBIIETo 00IIero KpaTHOTO ABYX
YHCeJl, AITOPUTM Pa3IoKEHUs YHCIIa Ha IPOCThIE
MHOKHUTEIIH.

HccaenoBarhb cBoiicTBa IEIMMOCTH CYMMBI U
IIPOU3BENICHNUS YHCETl C ONIOPOM Ha BOIPOCHBIH IUIAH.
IIpuBoaMTHL NpPUMePHI YKCEN C 33JaHHBIMH CBOWCTBaMH,
Pacno3HaBaTh BepHbIC H HEBEPHBIE YTBEPKIACHUS O
CBOICTBAxX yKCe, ONPOBEPraTh HEBEPHbBIE YTBEPKICHUS C
IIOMOUIbIO0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKHUE NPeIJI0KEHHUS C
MIOMOIIBIO CBA30K «H», KUIH», «ECHH..., TO...» 110 00pas3ily.
Pemarh TeKCTOBBIE 337a4H, BKIIOYAIOIINE TOHATHS
JIEITUMOCTH, apU(PMETHIECKUM CITIOCOOOM, UCTIOTB30BATh
nepedbop BceX BO3MOXKHBIX BAPHUAHTOB € ONOPOH Ha




BOIIPOCHBIH TUIAH.

MoaeanpoBaTh X0 pEIICHUS 3a/1a41 C TOMOIIbIO
PHCYHKA, CXEMBbI, TaOJIHIIBI.

[TpuBOIUTE, pa30bupaTh, OLIECHUBATEH PA3JIMUYHBIE PelIeHUsl,
3allMCH PelIeHNH TEKCTOBBIX 3/1a4 C HAMPABJISAIONICH
MIOMOILIBIO.

Kputnuecku orieHMBaTh NOJy4YeHHbIH pe3yJibTaT,
HAXOIUTh OIIUOKH, OCYIIECTBJIATH CAMOKOHTPOJIb,
NMpoBepsisi OTBET HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpusl.
IIpsimble Ha
m10cKocTH (7 1)

IlepnenouxynapHvlie npsamoie.
Ilapannenvnvie npsawvie. Paccrosnue
MEXIy ABYMs TOUYKaMHU, OT TOUKH J10
IIPSIMOM, JUIMHA ITyTH Ha KBaJAPAaTHOU
CETKe.

IIpumepwl npsamvix 6 npocmpancmee.

Pacno3naBarth Ha uepTexkax, pUCyHKax ciiydal B3aUMHOI'O
pacoIOkKEHUs ABYX MPSAMBIX.

H300paxkaTh ¢ MIOMONILIO YePTEKHBIX HHCTPYMEHTOB
KJIeT4aToM Oymare /iBe repeceKkarouifecs npsimele, 1Be
napajuleJbHbIE MPSIMbIE, CTPOUTH NPAMYIO,
NEePHEHANKYISIPHYIO TaHHOM.

IIpuBoaAMTH MPUMeEPBI NTAPAILIETLHOCTH U
NEPIEHIUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBath B MHOIOYIOJIbHUKAX NEPIEHAUKYIISIPHBIE U
napajuiesbHble cTOpoHbl. M300pakaTh MHOTOYTOJIBHUKY C
NapajuIeIbHBIMU, NEPIEHIUKYISIPHBIMA CTOPOHAMH T10
o0pa3ity. HaxoauTh paccTosiHHE MEX1y ABYMS TOUKAMH,
OT TOYKH JI0 NIPSIMOM, JUIMHY ITyTH Ha KBAaJPaTHOM CETKE, B
TOM YHCJIE HCTI0JIb3Ys LIU(POBBIE PECYPCHI.

Apobu (32 u)

OObIKHOBEHHAs Ipo0b, OCHOBHOE
CBOWCTBO ApoOu, COKpalieHue Apooeil.
CpaBHeHUE U yHOpsAI0YMBaHUE TPOOEH.
JlecsaTuuHble ApoOU M MeTpUYecKas
cUcTeMa Mep.

Apudmernueckne IeHCTBHS C
OOBIKHOBEHHBIMU U JAECSITUYHBIMU
npo0simu. OTHOIIEHME. [leneHue B
JAaHHOM OTHOIIeHuu. Macwumao,
IIPOIIOPLIMSL.

[TonsiTre nmpouenrta. Beruuciaenue
IIPOLIEHTA OT BEJIMUMHBI U BEJTMYHHBI 10
€€ MPOIEHTY.

Pemenue TeKCTOBBIX 3aj1ad,

CpaBHUBATB U YNIOPSIA0YMBATH JIpo0OU, BLIOMPATH
cnocod cpaBHEHHUs APOOEH.

IIpeacTaBiasiTh 1ecATUUHBIE APOOU B BUJIE OOBIKHOBEHHBIX
npoOei 1 OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX,
HCIO0JIB30BATh JKBMBAJICHTHBIE NPeICTABJICHUS
JTPOOHBIX YUCEI ITPU UX CPABHEHUH, MPU BBIUYUCICHUIX
(mpu HEOOXOAMMOCTH C HAIPABJISIOIIEH TOMOIIBIO).
Hcnoab30BaTh ecsITUYHBIE APOOU MTpH MpeoOpa3oBaHUH
BEJIMYMH B METPUUECKOMN CHCTEME MEP.

BeinoaHsaTs apudpmernyeckne 1eiCTBHA C
OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMHU.

BoryucasaTs 3Ha4eHNS BBIPAKEHNN, CONEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, BBHITIOTHATh
npeoOpa3zoBanHus ApoOeH, BLIOUPATH coCco0, MPUMEHSATh




coJiepKalux ApoOU U MPOLEHTHI.
[TpakTudeckas padora « OTHOIICHUE
JUTMHBI OKPYKHOCTH K €€ TUAMETPY».

cBOiicTBa apupMETUYECKUX ICHCTBUM 115t
paloOHaIN3aui BBIYUCIICHUH.

CocTaBJsiTh OTHOLIEHUS U IPONIOPLIUH, HAXOAUTh
OTHOLICHHE BEJIUYHH, ACIUTh BEJIMYUHY B JaHHOM
OTHOILICHUH.

HaxoauThb 3KcnepMMeHTAJbHBIM YTEM OTHOILIECHHUE
JUIMHBI OKPYKHOCTH K €€ IuamMeTpy (IIpu HEOOXOMMOCTH C
HaIlpaBJISIONIEH TOMOLIBIO).

HaxoauTh Macmtad rnjiana, KapThl U BBIYUCIISTD
paccTosHUsA, UCHOJB3YsI MacIITal ¢ ONIOPO Ha aIrOPUTM
y4eOHbIX 1ecTBUI. OOBACHATDH, YTO TAKOE MIPOLICHT,
yHoTpeOIIATE 000POTHI PEUU CO CIIOBOM «IIPOLIEHTY.
BbipaxkaThb NpOLIEHTHI B IpO0SX U ApOoOU B IPOLIEHTAX,
OTHOLICHME JBYX BEIMYUH B IPOLEHTAX. BBIYHCIATH
IIPOLIEHT OT YKCJIa U YUCIIO 10 €ro MPOLEHTY.
OxpyrasiTe ApoOU U MPOLEHTHI, HAXOAUTh MPUOITHKEHUS
qrcesl IPU HEOOXOAUMOCTH C UCII0JIb30BAaHUEM BU3YaIbHON
OIIOPBI.

Pemars 3anqaun Ha 4acTu, IPOLEHTHI, IPOMOPLMHU, HA
HaXO0JKJeHHE IpoOH (ITPOLIEHTA) OT BETMUMHBI U BETUUHUHBI
1o e¢ ipoOu (MpoLeHTY), 1podu (MIPOoIeHTAa), KOTOPHIH
COCTaBIISIET OJHA Benn4KnHa oT aApyroi. IlpusoauTs,
pa30dupaTh, OLleHUBATH Pa3IMUHbIEC PEILICHUS, 3aITUCH
peLIeHH TeKCTOBBIX 33124 IPH HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

H3Baexkath HHGOPMALHUIO U3 TAOIUL U AUATPAMM,
MHTEPIPETUPOBATH TAOIUYHBIE JaHHbBIE, ONIPENEIATh
HauOoJIbIlIee U HAUMEHbIIIee U3 MPECTABICHHBIX JaHHBIX.

Haragaanas
reoMeTpusi.
Cummetpus (6 4)

Ocesas cummempus. [lenmpanvras
cUMMempus.

Ilocmpoenue cummempuunvlx Qpueyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha yepTexax U U300paKEHUSIX,
H300paxKaTh OT PYKH, CTPOUTH C IOMOIIbIO HHCTPYMEHTOB
¢burypy (0Tpe3oK, JIOMaHyk0, TPEYTOJIbHUK,
NPSIMOYTOJIBHUK, OKPY>KHOCTB), CHMMETPUYHYIO JaHHOM
OTHOCHTEJIBHO MPSIMOM, TOUKU C HAIPaBJISAIOIIEiH
TIOMOIIIBIO.

HaxoauTh npuMepbl CHMMETPHH B OKPYKAIOIIEM MUDE.
MoaeaupoBats 13 Oymaru 18e GUrypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMO; KOHCTPYHPOBATH




reoMeTpruuecKre KOH(QUTYpaLuH, UCIOIb3Ys CBOMCTBO
CUMMETPHH, B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYpCOB
C ONOPOH Ha AITOPUTM y4EOHBIX ICHCTBHIA.

Beipakenus ¢
oyxkBamu (6 4)

[Tpumenenue OyKB JUIs 3aITUCH
MaTEeMaTHYECKUX BBIPAKECHUH U
NpeJI0KEHU . bykeennvle svlpasicenus
U 4uUcno8vle NOOCMAHOBKU.

bykBeHHbIE paBEHCTBA, HAX0XKIEHUE
HEU3BECTHOI'O KOMIIOHEHTA. DOpPMYIIBI.

Hcnonb30BaTh OYKBBI 17151 0003HAYEHUS YUCEI, IPU
3aMyucy MaTeMaTUYECKUX YTBEPKICHHI, COCTABIIATh
OYKBEHHBIE BBIPQKCHHUS 10 YCIOBUIO 33/1a4M.
HccnenoBaTh HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI [T UX 3aIHCH.

BbrunciasTh yucioBoe 3HaueHHe OyKBEHHOTO BBIPAXKEHUS
MIPY 33/IaHHBIX 3HAYCHHSIX OYKB C OIIOPOI HA aJITOPUTM
y4eOHBIX JIeUCTBUH.

3anuchiBaTh (POPMYJIBI: IIEPUMETPA U TUIOIIATU
MPsIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH,
TUTONIA/IA KPYTa; BHITMOJHATH BHIYHCJIEHHUSI TI0 ITHM
dbopmymnam.

CocTaBasath (OpMYJibl, BEIPAKAOIINE 3aBUCUMOCTH
MEX/1y BeTMUMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; IICHA,
KOJIMYECTBO, CTOMMOCTb; IIPOU3BOAUTEIHLHOCTD, BPEMSI,
00BEM paboThI; BHIOJHATH BHIYUCICHUS 110 ATUM
dbopmymam.

HaxoauTth HENM3BECTHBINM KOMIIOHEHT apu(PMETHIECKOTO
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypbl Ha
IJIOCKOCTH
(14 4)

YeThIpeXyroabHUK, TPUMEPbI
YeTBIPEXYTOJILHUKOB. [IpsIMOYTOITEHHK,
KBaJ[paT: CBOMCTBA CTOPOH, YIJIOB,
nuaroHanei. izmepenune yrios. Bubl
TPEYTOJIbHUKOB.

[Iepumerp MHOTOYTONBHUKA. [ IO
¢burypsl. @opmyIbl nepuMeTpa u
IJIOLIAIA IPSIMOYTOJIbHHKA.
[TpubmmkeHHOE U3MEPEHHE TIIOMATH
¢uryp.

Ipakmuyeckas paboma «IInowaow
Kpyeay.

N300paskaTh Ha HETMHOBAHHOMU U KJIeT4aTON Oymare ¢
HCIIOJIb30BaHUEM YEPTEIKHBIX HHCTPYMEHTOB
YETBIPEXYTOJbHUKH C 3aJaHHBIMU CBOMCTBAMH: C
napajuieaIbHBIMU, IEPIIEHUKYISIPHBIMUA, PABHBIMU
CTOPOHAMH, IPSMBIMHU YTJIaMH U JIp., paBHOOEIPEHHBIN
TpeyrosibHUK. IlpeasaraTe u 00Cy:Ka1aTh cocoobI,
aJIropuTMsl nocrpoenus. McciieqoBars, UCIonb3ys
HKCIIEPUMEHT, HaOII0IeHIe, MO/IETTUPOBaHUE, CBOMCTBA
NpSMOYTOJIbHUKA, KBaJIpaTa, pa30uBaTh Ha TPEYTOJIBHUKH C
Omnopoii Ha BONPOCHBIN M1aH. O00CHOBBIBATD,
OIPOBEPraTh C IOMOILBI KOHTPIIPUMEPOB YTBEPKIEHUS O
IIPSIMOYTOJIBHUKE, KBaApaTe, paclo3HaBaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

N3MepATHL M CTPOUTH C IOMOLIBIO TPAHCIIOPTHUPA YTJIBL, B
TOM YHMCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbl;




Pacnmo3HaBaTh OCTPHIE, IPSIMBIE, TYTIbIE, PA3BEPHYTHIE
YTJIBI.

Pacno3naBath, H300pakaTh OCTPOYTOJIbHBIH,
MIPSIMOYTOJIBHBIN, TYTIOYTOJBHBIN, pAaBHOOSIPEHHBIH,
PaBHOCTOPOHHHIA TPEYTOJIbHUKH (TIPU HEOOXOTUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasTs nepuMeTp MHOIOYTOJIbHUKA, I1JI0IA/1b
MHOI'OYTOJIbHUKA pa30MeHNnEeM Ha IPSIMOYTOJIbHUKH, Ha
paBHbIE PUTYPBI, HCIIOIB30BATH METPUIECKHUE CIMHULIBI
W3MEpEHUS IMHBI U IUIOIIAJU C OIIOPOU Ha aJITOPUTM
yueOHBbIX aelicTBUi. Mcnoib30BaTh NPUOIHKCHHOE
U3MepeHHe JUIMH U IUIOoIaAel Ha KiieTyaToi Oymare,
IpUOIMKEHHOE U3MEPEHUE JITTMHBI OKPYKHOCTH, IO

Kpyra.

IToaoxuTeabHBbIE
U OTpHLIATeIbHbIE
L1} (W) £

Lenble uncna. Mooynw uucaa,
2eoMempuiecKas UHmepnpemayusl
Mmooyns. Hucnosvie npomescymiu.

I[IpuBoANTH MPUMEPHI HCIIOIH30BAHUS B PEATbHOM KU3HH
MOJIOKHUTECIIbHBIX U OTPULATCIIbHBIX YU CCII.
N300paxaTth 11e71bI€ YUCIIA, TOJ0KUTEIbHBIC U

(40 ) [TonoxuTenpHbIE U OTPULATEIBHBIC OTpHUIIATENbHBIE YMUCTIa TOYKAMH HA YHACIOBOM MPIAMOH,
ymucia. CpaBHEHHE MOJIOKUTEIIbHBIX U HCIO0JIb30BATH YHCIIOBYIO MPAMYIO JIJI1 CPAaBHEHUS YHCEIL.
OTPHUIATEIbHBIX YHCEL. IIpuMeHATH NpaBUJIA CPABHEHUS, YIIOPSAA0YUBATH
ApudmeTrnueckue IeiCTBUS C L[EJIbIC YUCIIA; HAX0O0UNb MOOYIb YUCIA.
MOJIOKUTEIBHBIMH U OTpUIIATENIbHBIMUA | POPMYJIHPOBATH IPABUJIA BHIYUCIICHUS C
yuciaaMu. PenieHne TeKCTOBBIX 3aj1ay. MOJIOKUTETBHBIMU U OTPUIIATEIbHBIMHA YUCIIAMU,
HAXOAMTh 3HAYEHM S YHCIIOBBIX BBIPAXKEHUHN, COAEPIKALIUX
JIEUCTBUS C MOJOKUTEIbHBIMA M OTPULIATEIbHBIMU
YrCclIaMU IpU HEOOXOUMOCTH C OMOPOI Ha aITOPUTM
rpaBuJa.
IIpuMeHATH CBOMCTBA CI0KEHUS U YMHOKECHUS IS
peoOpa3oBaHus CYMM U MTPOU3BEACHUH.
IIpeacrasiienue [IpsiMmoyronbHas cucrema KoopauHat Ha | OOBACHATH M WIIIOCTPUPOBATH NOHATHE

JAHHBIX (6 1)

mIockocT. KoopauHaTel TOUky Ha
IUIOCKOCTH, abcuucca U OpAMHaTA.
Cronbyatblie M KpyroBble JUArpaMMBbl.
[Ipaktryeckas padora «Iloctpoenue
JarpamMmm».

Pemenue TeKCTOBBIX 3aj1ad,
COJIEprKalMX JaHHBIC, TPEICTABICHHbBIE

MIPSAMOYTOJIBHOW CHCTEMBI KOOPJAMHAT Ha IUIOCKOCTH,
KCII0JIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH HA KOOPIMHATHOMN
IJIOCKOCTH TOYKHU M (PUTYpHI 110 33JaHHBIM KOOpAMHATAM,
HAXO0AUTh KOOPAUHATHI TOUEK.

YuraTh cTOJI0UYATHIE U KPYTOBBIE IUArPaMMBbI;
HHTEPNPETHPOBATH JIAHHKIC; CTPOUTH CTOJIOUYATHIC
nuarpaMmMbl. Ucnmosib3oBaTh HH(pOpMaIHIo,




B TaONUIIaX U Ha AHarpaMMax.

MIPEACTABICHHYIO B TaOJMIIAaX, HA IUarpaMMax Jjst
pEIICHUS TEKCTOBBIX 3a/1a4 U 33/1a4 U3 PEabHOM )KU3HH.

Harangauas
reomMeTpus.
@urypsl B
npocrpancrse (9

4)

Ipsmoyzonvuulii napanienenuned, Kyo,
npuzMa, NUpamuod, KOHyc, YUiuHop,
wap u cgepa. Hzodpasicenue
npocmpancmeennvix gueyp. [pumepsvi
PA36EPMOK MHO202PAHHUKO8, YUTUHOPA
U KOHyca.

Ipaxmuuecxas paboma «Co30anue
Mooenetl nPOCMPAHCMEEHHbIX Pueypy.
Tlonamue o6véma; eOuHUYbL USMEPEHUSL
o6vema. O6vem npamoy20ibHO20
napanieienuneda, Kyoa, opmyivl
obvema.

Pacno3HaBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATH
nupamMuay, Ipu3My, LWINHAP, KOHYC, Iap, H300pakaTh UX
OT PyKH, MOAeJIUPOBATH U3 Oymaru, MiacTUINHa,
IIPOBOJIOKH U JIp. € Hanpasisouei nomouisio. lIpuBoaurts
npuMepbl 00BEKTOB OKPY>KAIOLIETO MUPA, HMEIOIIUX
(GbopMbl Ha3BaHHBIX TeJl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IPaHb,
OCHOBaHHUE, BBICOTA, PAJINyC U IUAMETP, Pa3BEPTKA.
N3y4yaThb, UCIIOJIB3YS SKCIIEPUMEHT, HAOII0I€HUE,
U3MEpEHHE, MOJEIIMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE,
U ONHMCBIBATH CBOICTBA HAa3BaHHBIX TEJl, BBISIBJIATH
CXO/ACTBA U PA3JIHYMSA: MEXIY IUPAMUAON U PU3MOI;
MEXY HUINHAPOM, KOHYCOM U IIapOM.

Pacno3naBarthb pa3BepTKU Mapauienenumesna, Kyoa,
HPU3MBI, TUPAMU/Ibl, KOHYCA, LWIMH/PA; KOHCTPYHPOBATH
JTaHHBIE TeJla U3 Pa3BEPTOK, CO37aBaTh UX MOJIENHU C
HanpasJAoLel noMobio. Co3gaBaTh MOJEIH
MPOCTPAHCTBEHHBIX (UTyp (13 Oymaru, MpOBOJIOKH,
IUTACTHJIMHA U JIp.) C OLIOPOM Ha AJITOPUTM yUEOHBIX
JIEUCTBUM.

N3mepsaTh Ha MOAEIAX: JJIMHBI p€OEep MHOTOTPaHHUKOB,
JaMeTp Iapa.

BoruncasaTs no popmysiaMm: 00bEM IPSIMOYTOJILHOTO
napanjenenunena, Kyoa; ucroiab30BaTh €IMHHUIIbI
U3MEpEHHs 00bEMa; BBIYMCIAATH O0BEMBI TEIl,
COCTaBJIEHHBIX U3 KyOOB, MapaJulejenuIe/IoB; pelaTh
3a/1a4M C peaIbHBIMU JIAHHBIMHU C OTIOPOM Ha CTIPaBOYHYIO
uH(pOMaLHIO.

IHoBTOpEHUE,
00001IEeHHE,
CHCTEeMATH3ALMS

(20 1)

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 5 U 6 KIIacCoB,
00001IIeHNE ¥ cucTEMATH3allus 3SHAHU.

BoryucasaTs 3Ha4eHNS BBIPAKEHNN, CONEPKAIINX
HaTypaJibHbIE, 1IJIbIe, OJ0KUTENIbHbIE U OTPULIATEIbHBIC
4yucia, OOBIKHOBEHHBIEC U IECATUYHBIE IPOOU, BBHITIOIHSTH
peoOpa3OBaHus YUCEN U BBIPAXKEHUN PU HEOOXOJUMOCTH
C HaIMpaBJISIONUIEH TOMOIIIBIO.

Bpi0uparts cnocod cpaBHEHUs YU CEN, BHIYUCICHUH,
NMPUMEHSITh CBOICTBAa apU(PMETHICCKUX ICHCTBHM IS




palMOHAIM3ALMK BIYMCIICHHI.

Pemars npocreiinme 3a1a4m U3 peajbHON KU3HH,
NPUMEHATH MaTeMaTH4YeCKHe 3HAHMS 1151 PEUICHUS
3a7a4 U3 APYTrux MpeaIMeTOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcyuiecTBIASTH CAMOKOHTPOJIb BHIMOJTHAEMbIX ICUCTBUN
1 CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHUM.

TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOJAM OBYUYEHUS)
7 kaacc (He meree 102 )

TemaTtnueckue
0J10KH, TEMBI

OcHOBHOE COACPKAHUC

OCHOBHBIE BUABI JCATCIIBHOCTH 06yqafoumxc;1

DnexTpoHHBIE (LHUPPOBHIC)
o0pa3zoBaTeIbHBIC PECYPCHI

3anoJHseTCs 10 Mepe
U3yYeHHs COlePKAHMS
y4eOHOro mpeamera

Yucaan
BbIYMCJICHU.
PanmnonananHbIe

Yuciaa
(25 )

[ToHsiTHE panoOHaIBLHOTO YKCIIA.
Apudmernueckue neiicTBus ¢
pauroHaIbHBIMU yuciaaMu. CpaBHEHHE,
YIOPSAIOYUBAHUE PAITMOHATILHBIX YHCETT.
Crenenb ¢ HaTypalbHBIM ITOKA3aTEIEM.
Perrenre ocCHOBHBIX 3a/1a4 Ha 1podH,
MIPOLIEHTHI U3 PeaTbHOMN MPAKTUKHU.
[Ipu3Haku 1eTUMOCTH, Pa3I0KEHUS Ha
MHOXUTEN HATYPAJTbHBIX YHCEIL.
Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHas MPOMOPIUOHAIBHOCTH.

CucreMaTH3MPOBATh M 000TraIIATH 3HAHHUS 00
OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.

CpaBHHMBATB 1 YNOPAI04YMBATH APOOH, IpeoOpa30BbIBast
IIpU HEOOXOAUMOCTH A€CATUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECSITUYHBIC, B YACTHOCTH B
OECKOHEUYHYIO JECATHYHYIO ApOOb.

IIpumensTh pazHOOOpa3HbIe CIIOCOOBI U IPHEMBI
BBIYHMCJICHUS 3HAYCHUH TPOOHBIX BBIPAKCHUH,
coJiepKaliuX OOBIKHOBEHHBIE U JIECATUYHBIE APOOU:
3aMEHATh MIPU HEOOXOIUMOCTH JECITUUHYIO ApO0b
OOBIKHOBEHHOM 1 OOBIKHOBEHHYO 1€CATUUHON, TPUBOAUTH
BbIpaxkeHHe K (popme, Hanbosee y100HOH AJis BHIYMCIECHUH,
npeoOpa3oBbIBaTh APOOHBIE BRIPAKEHHSI HA YMHOKEHHE U
JIeJICHUE JICCSITUYHBIX IPOOEH K TEHUCTBUSAM C IETBIMH
yuciaaMu (pu He0OOXOAMMOCTH C HaIPaBIISAIOIIeH
MTOMOIIIBIO).

IIpuBoauTL YnC/I0BbIe H OYKBeHHbIE IPUMeEPHI CTENIEHH
C HaTypaJIbHbIM MIOKa3aTesaeM, OObICHSS 3HAUCHUS
OCHOBaHUS CTENEHH U MOKAa3aTelsl CTeNeHH, HAXOIUTh
3HA4YeHUs cTeneHel Buaa a” (a — moboe paluoHanbHOe
YHCJI0, 1 — HATyPaJbHOE YHUCII0) C ONIOPOH Ha CIIPABOYHYIO
nH(pOpPMAIIHIO.




[ToHuMaTe cMbIC/I 3alIUCH OOJIBIINX YHCE € TOMOUIBIO
JAecATHYHBIX Apodeil u crenenei yuciaa 10, npuMeHITh
HX B peajibHbIX CHTYalUsIX.

IIpuMeHSTH NpU3HAKY AETUMOCTH, PA3JI0KEHHUS Ha
MHOYHUTEJIH HATYPaJIbHBIX YHCEN.

Pemats npocreiimue 3aa4u Ha YaCTH, IPOIICHTHI,
MIPOTIOPIIMH, HAa HAXOXKACHHUE IpoOu (ITPOILIEHTa) OT
BEJIMYMHBI M BEJIMYUHBI 110 €¢ APOOH (IIPOIEHTY ), IPOOH
(mpo1ieHTa), KOTOPbIN COCTABISIET OJIHA BEIUYHNHA OT
npyroii. [IpuBoanTH, pa3doupaTh, OLEHUBATH PA3JINYHBIC
pelleHus, 3alUCH PEeUIeHU TEeKCTOBBIX 3a/1au.
Pacno3HaBaTh M 00BACHATDH, ONUPASACH HA ONPEIEICHMUS,
MPSIMO MPOTOPLMOHAIBHBIE U 00PATHO MPOMOPLUOHAIIEHBIE
3aBUCUMOCTH MEX]ly BEJTMUYNHAMHI; PUBOAUTH NPUMePbI
ATUX 3aBUCUMOCTEH U3 peallbHOTO MHUpa, U3 APYTUX
y4€OHBIX IPEIMETOB.

Pemarp npocreiinirie NpakTHKO-OPUEHTHPOBAHHBIE
327244 Ha IPoOH, MPOLEHTHI, NPSIMYI0 U 00PaTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Adaredpaunyeckue
BbIpazkeHus (27

1)

bykBeHHbIe BeIpakeHus. [IepemeHHbIe.
JlonycTuMble 3HaYEHUS IEPEMEHHBIX.
DopMyJIBL.

[TpeobpazoBanme OyKBEHHBIX
BBIpQXEHUH, pacKpbITHE CKOOOK U
MIPUBE/ICHUE NTOJ00HBIX CIIaraeMbIX.
CBolicTBa CTENEHU C HATYPaJIbHBIM
ITOKa3aTEeJEM.

MHuorounensl. C10XeHUe, BHIUUTAHUE,
YMHOXEHUE MHOTOWICHOB.  DopMyJbl
COKPAIICHHOI'O YMHOXEHHUS.
Pa3noxeHne MHOrO4wIEHOB Ha
MHO>KUTEIH.

Ogaagers Ha 0230BOM YPOBHe anreOpanydeckoi
TEPMHUHOJIOTHEN 1 CUMBOJIMKOM, HPUMEHSITh €€ B ITpoliecce
OCBOEHUS yueOHOro MaTepHana.

HaxoauTtp 3HaueHNs OYKBEHHBIX BBIpAXKEHUN IIPU
3aJJaHHBIX 3HAYEHUAX OYKB; BHIIIOJIHATH BBIYUCICHHUS 110
dbopmyam.

BbInoHATH TpeoOpa30oBaHus LEJIO0T0 BEIPaKEHUS B
MHOT'OYJIEH NPUBECHUEM MTOI00HBIX CaraeMsiXx,
PacKpBITHEM CKOOOK.

BbINoJHATH YMHOXKEHNE OTHOUJIEHA HA MHOTOUJIEH U
MHOTOYJIEeHa HA MHOTOYJIEH, IPUMEHSATHh (HOpMYJIbI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTHU C OMOPOil Ha
CHPaBOYHYIO HH(OPMAIIHIO.

OcyuecTBJIATH Pa3I0KEHNE MHOTOUJIEHOB HA MHOXKHUTENN
MyTEM BBIHECEHUS 32 CKOOKU OOIEro MHOXKUTEIS,
pUMeHEeHUs (HOPMYIIbl Pa3HOCTH KBaIpaToB, GopMyJT
COKPAILICHHOTO YMHOKEHHS € OMOPOl Ha CITPABOYHYIO
nH(pOpPMAIIHIO.




I[IpumeHnsiTh MpeoOpa3oBaHNE MHOTOWIECHOB ISl PEILICHUS
Pa3IMYHBIX 33724 U3 MAaTeMaTHKU, CMEKHBIX ITPEIMETOB, U3
peasbHOM MPaKTUKHU.

3HAKOMMTBCS C HCTOPHEI Pa3BUTHS MAaTEMATUKU.

YpaBHeHnus u
HepaBeHcTBa (20

4)

VYpaBHeHue, npaBuia npeoOpa3zoBaHus
YpaBHEHUS, PABHOCUJIBLHOCTh
YpaBHEHUU.

JIuHeitHOE ypaBHEHUE C OJJHOU
MEPEMEHHOHN NTEPEMEHHOM, pellIeHUE
JIMHEWHBIX YpaBHEHM. Penenue 3anau
C IOMOLIBIO YPaBHEHUM.

Jluneuinoe ypasnenue ¢ 08yms
nepemeHHviMU U e2o epaghux. Cucrema
JIBYX JIMHEWHBIX YPaBHEHUH C ABYyMS
nepeMeHHbIMU. Penienue cucrem
ypaBHEHUH CITIOCOOOM MOICTAHOBKHU U
CHOCOOOM CIIOKEHHS.

Pemars nuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOI,
NPUMeHss IPaBUJIA [IEPEX0/1A OT UICXOAHOIO YPaBHEHMS K
paBHOCUIILHOMY eMy OoJiee npoctoro Buaa. [IpoBepaTs,
ABJIIETCS JIU KOHKPETHOE YUCII0O KOPHEM YPABHEHHS.
IHoadupars npuMepsbI ap YUCEN, SBISIOLIUXCS
pelIeHNEM JIMHEHHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMU.
CTpouTthb B KOOPAWHATHOM MIOCKOCTU TpaduK TMHEHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMHU (TIpXU HEOOXOIUMOCTHU C
MCIIOJIb30BAaHNEM CMBICIIOBOM OIOPBHI); MONb3YSICh
rpaduKoM, NPUBOJAUTH MPUMePHI PEIICHUS YPAaBHEHUSI.
HaxonuTh pemienne cucTeMsl IBYX JIMHEWHBIX YPAaBHEHUI
C IByMsl IEPEMEHHBIMH C OIIOPON Ha aJITOPUTM YUEOHBIX
nericteuil. COCTaBJIATH M PelIaTh YPaBHEHHUE WU
CUCTEMY ypaBHEHUH IO yCIOBUIO 3aJauH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4
IIOJIYYEHHBIN pe3yJIbTaT C ONOPOM Ha BOIIPOCHBIN IJIaH.

Koopannartel n
rpaguxu.
Dyukuum (24 1)

KoopannaTa Touku Ha npsMoii.
Yucnossle npoMexxyTKkH. PaccrosiHue
MEX]Y IByMsI TOUKaMU KOOPJMHATHON
npsmMoit IIpsimoyrosibHast cucrema
KOOp/AMHAT Ha MII0cKoCcTH. [Ipumepsr
rpaduKoB, 3aIaHHBIX (OPMYyIIaMHU.
UYrenue rpadukoB peasbHbIX
3aBUCUMOCTEM.

ITonsarue gpynkuun. ['papux pyHKImM.
CaoiicTBa ¢pyHkimii. JInneitnas
¢yukuus. [loctpoenue rpaduka
nuHeitHoi pynkuuu. ['paduk QyHkumn
y=kx+b.

M300paxkarh Ha KOOPIUHATHOW NIPSIMON TOUYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpJUHATAM, JTy4H,
OTPE3KHU, MHTEPBAJIbL; 3aIMChIBATh UX HA AJIreOpandeckoM
A3BIKE.

OtMeyaTh B KOOPAMHATHOH IJIOCKOCTH TOUYKH 110
3aJJaHHBIM KOOPJAMHATaM; CTPOUTh I'pauKH HECTIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (OpPMYJIaMH, B TOM YHCJIE C
MTOMOIIBIO ITU(POBBIX JTaOOpPATOPHUH.

IIpumeHsITH, H3y4aTh NPEHMYLIECTBA,
HHTePHPeTHPOBATH IpadruecKuii ciocod mpeacTaBIeHUs
U aHaJln3a pa3Hoo0pa3HOM )KU3HEHHON HH(pOpMaIIH.
OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE QYHKIUH,
OBJIa/IeBaTh QYHKIIMOHATIHLHON TEPMUHOIOTHEH.
PacnosnaBats uHelHYyI0 QyHKUIMIO ¥ = kx + b,
ONUCBIBATH €€ CBOIMCTBA B 3aBUCUMOCTH OT 3HAUECHUN
K03 GuUIMeHToB k 1 b (TIpy HEOOXOAMMOCTH € OMOPO Ha
AJTOPUTM TIPABHUIIA).




CtpouTthb rpadgukm muHeiHON QyHKINH, QyHKINH )y = kx +
b

Hcnonb3oBath nM(ppoBbIe pecypebl AJis IOCTPOCHUS
rpadukoB QyHKIUN U U3yUEHUsSI UX CBOICTB.

[IpuBOAMTE MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B
pealIbHBIX IIPOLIEcCaX U SIBJICHUSIX.

IloBTOpEHUE M
00001enue (6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kjacca, 00001eHme
3HAHUU.

BpiOuparb, NpUMEHSTH CHOCOOBI CpPABHEHMS YHCEl,
BBIUUCIICHUH, TpeoOpa3oBaHUil BBIpAKEHUH, pELICHUs
YpaBHEHUH TMpU HEOOXOAMMOCTH C  HAaIMpaBISIONICH
MIOMOILIBIO. OcyuiecTBIsATH CaMOKOHTPOJIb

BBITIOJTHSAEMBIX JIEHCTBUH M CaMOIIPOBEPKY pe3yibTara
BBIUMCJIEHUM, TpeoOpa3oBaHuil, HIOCTPOEHUH.

Pemars mnpocreiiluve 3agauyM U3 PpPEATbHOM JKHU3HH,
NPUMEHATHL MaTeMaTHYeCKHe 3HAHMS JIJIS PEIICHUS 3a/1a4
U3 IPYTUX MPEIMETOB.

Pemath npocreiiniue TeKCTOBbIE 331a4l, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHNUS 3a/1a4H.

8 ki1acc (He menee 102 u)

Temaruueckue
0JI0KH, TEMBI

OcHOBHOE cozepkaHue

OcHOBHBIC BUABI JCATCIIBHOCTH 06yqa10mnxc;1

DnexTpoHHBIE (IUPPOBHIE)
o0Opa3oBaTeNbHbIE PECYPCHI

3anosHsieTcsi M0 Mepe
U3YUYEHHS COEePKAHUS
y4eOHOro mpeaMera

Yucaan

BbIYHCJICHUS.
KBagparubie
KopHH (15 u)

KBagparHslii KOpeHb U3 YucIia.
Ilonsamue 06 uppayuoHatbHOM Hucie.
Jecamuunvie npubausicenus
UPPAYUOHAIbHBIX YUCEIL.
eticmeumenvruvie uucna. Cpasnenue
0eticmeumenbHuIX Yucel.

Apudmerndeckuii KBaJpaTHbIA KOPEHb.

YpaBHeHue Buaa X=a.

CaoricTBa apupMeTHIeCcKuX
KBaJIpaTHBIX  KOPHEM.
[IpeobpazoBaHme YUCTOBBIX
BBIPKEHHH, COJIEPIKAIINX KBAPATHBIC
KOPHH.

®opMyIMpoOBaTh ONpeeieHue KBaJpaTHOTO KOPHS U3
qucia, apupMETHUECKOro KBaIpaTHOTO KOPHS MpU
HEO0OXOJUMOCTHU C BU3YaJIbHOH OIMOPOIi.

IIpuMeHsTH onepannio U3BJIEUEHNsI KBaJpaTHOTO KOPHS U3
qucia, HCNOJb3Y$ IPU HEOOXO0IUMOCTH KAJIBKYJIATOP.
OuenuBaTh KBaipaTHbIE KOPHU LIEIBIMU YHCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATB U YNIOPSIA0YMBATD PAllIOHAIbHBIE U
UppalMOHATIbHBIE YKCIIA, 3aIIUCAHHbBIE C TTOMOIIBIO
KBaJpaTHBIX KOPHEN MPU HEOOXOAMMOCTH C
HaIpaBJISAOIIEH TOMOILBIO.

HccienoBaTh ypaBHEHHE X° = @, HAXOJUTh TOYHbIE U
MPpUOJIMKEHHBIE KOPHH TIpH @ > ().

HccaenoBarh CBOMCTBA KBAIPAaTHBIX KOPHEM, IPOBOS




YHCIJIOBBIE SKCIIEPUMEHTBHI C UCII0JIb30BAHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA).

IIpuMeHSATH CBOMCTBA apU(PMETHUYECKUX KOPHEil 1J1s
npeodpPa3oBaHUA BbIPAKEHHUI.

BoinosHATHL npocTeiimme npeodpa3oBaHUs BEIPAKCHUH,
coJlepKalluX KBaJpaTHble KOPHU. BeIpaxaTs epeMeHHbIE
U3 TEOMETPHUYECKUX U (PU3HUECKUX (OPMYJI IIPH
HE00XO0IMMOCTH C ONOPOil Ha MPaBUIIO.

BbrunciasTh 3Ha4eHUs1 BHIPAKEHUH, COAEpIKALLIUX
KBaJpaTHbIE KOPHH, UCII0JIb3Ys IPU HEOOXOAUMOCTH
KaJIbKYJISTOP.

Hcnonb3oBaTh B X0/1€ pelICHUs 3a1a4 dJIEMEHTapHbIE
IPECTaBICHUS, CBSI3aHHbIE C IPUOINKCHHBIMU
3HAYEHUSIMU BEJINYMH.

3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS MAaTEeMATHKH.

Yucaam
BbLIYHCJIEHUS.
CreneHb ¢ HeJbIM
nokazarejiem (7

4)

CTeneHp ¢ 1eIbIM M0Ka3aTeNeM.
CranpmapTHas 3anuch yncia. Pazmepsr
00BEKTOB OKpY’Karo1ero Mupa (ot
AJIEMEHTAPHBIX YACTHI] IO KOCMUYIECKUX
00BEKTOB), IUIUTEIHHOCTh MPOIIECCOB B
OKpY’KalolieM MUpe.

CBoiicTBa CTENEHH C IETBIM
MOKa3aTeseM.

®opmMyIMpPOBATH ONpee/ieHHe CTEIICHH C LIEIbIM
nokazaTesieM (Mpu HeOOXOIMMOCTH 10 BU3yaJIbHOM OTOPE).
IIpencraBiasATh 3anKUCh OOJBIINX U MaJIbIX YHCET B
cTaHaapTHOM Buje. CpaBHMBATh YKcCia U BETUYHHBI,
3allCaHHBIE C UCTIOIb30BaHUEM cTeneHu 10.
Hcnonb3oBarh 3anMch YUCEI B CTAHIAPTHOM BUJE IS
BBIP)KEHUS Pa3MEPOB 0OBEKTOB, JUTUTEIBHOCTH MTPOLIECCOB
B OKPY’KAIOLIEM MUDE.

®opmyIMpPOBaTh, 3AIMCHIBATH B CHMBOJIHYECKOMI
(opMe 1 HILIIIOCTPUPOBATL NPUMEPAMH CBOMCTBA
CTETEHU C LIEJIBIM MoKa3aTeseM (P HEOOXOIUMOCTH C
MCII0JIb30BaHUEM BU3YAJIbHOH OIMOPHI).

IIpuMeHATH CBOICTBA CTETIEHU JUIs TpeoOpa3oBaHus
BBIPAXEHU, COAepkKaIIKX CTENEHH C LIEJIBIM ITOKa3aTeleM
C MCIIOJIb30BAaHUEM CIIPaBOYHON MH(OpMAIUH.
BuinmoaHaTs )ICﬁCTBI/IH C YHMCJIaMH, 3allMCaHHbIMHU B
CTaH/apTHOM BHJI€ (YMHOXEHME, I€JICHUE, BO3BEACHUE B
CTEIEHB).

Auredpanyeckue
BbIpa’KeHHS.
KBaapaTubiid
TpexujieH

KBanpatuslit Tpeéxunen. Pa3noxenue
KBaApaTHOI'O TpéXquHa Ha MHOXXUTECIIN.

Pacno3naBaTthb KBaJpaTHBIN TPEXUJICH, yCTAaHABINBATH
BO3MOYKHOCTb €r0 pa3j0KeHUs Ha MHOKHUTEH.
PackiaapiBaTh HAa MHOKUTEJIM KBAJIPATHBIN TPEXUIEH C
HEOTPUIATEbHBIM JUCKPUMUHAHTOM ITPU HEOOXOJUMOCTH




(CA))

C OIIOPOY Ha AJITOPUTM IIPaBUIIA.

Asredpanyeckue
BbIPAKEHHUSI.
Anredpanyeckas
apoon (15 4)

Anrebpaundeckas a1po0sb. JlomycTumblie
3HAYEHUS TICPEMEHHBIX, BXOISAIIUX B
anrebpandeckue BeipaxkeHus. OCHOBHOE
CBOMCTBO aJireOpanveckoii qpoou.
Cokpaienue apooet.

Crnosxenue, BEBIYUTAHUE, YMHOKEHUE U
JIEICHUE allreOpandecKux Ipooei.
[IpeobOpazoBanue BhIpaXEHUH,
coJiepKalIuX ajnredpandeckue Apoou.

3anuceiBaTh anrebpanyeckue BeipakeHus. Haxoaurs
00J1aCTh OTpe/IeNICHHs PAIIHOHATBHOTO BBIPAKEHHSL.
BbINOJHATHL YHCIIOBBIC TIOJICTAHOBKU M BBIYHCISATH
3Ha4YeHUE JPOOH, B TOM YHCJIIE C TOMOIIBIO KAIBKYIIATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOWCTBO ajlreOpandecKkoi
JpoOY ¥ MPUMEHSAATH €ro JUIisl MpeoOpa3oBaHus ApoOeCi.
BbInoaHATH 1elcTBUSA ¢ anreOpanyecKuMu IpoOsMu pu
HEOOXOIMMOCTH C HaIpaBIISIONICH MoMoNIbio. [IpuMeHsTh
npeoOpa30BaHus BRIPAKCHUN JJIs1 pEIICHUS 3a/1a4.
Boipaxars mnepemeHHble u3 Gopmyn (puznueckux,
re€OMETPHUYECKUX, OMMCHIBAIONINX OBITOBBIC CUTYallUN) TIPU
HEOOXOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.

YpaBHeHus u
HePaBEeHCTBA.
KBaapaTnbie
YPaBHeHHs
(15 9)

KBagpartHoe ypaBHeHue. Henonnoe
KBaJpaTHoe ypaBHeHue. Popmyna
KOpHEH KBaJIpaTHOTO YPaBHEHMUS.
Teopema Buema. Pemienue ypaBHEHUH,
CBOJAIIUXCS K KBAaIPATHBIM.
ITpocreiime 1poOHO-panoOHaTbHBIE
ypaBHEHUS.

Pemenne TEKCTOBBIX 331a4 C TOMOIIBIO
KBa/IpaTHBIX YPaBHEHUH.

Pacno3naBaTth KBajipaTHbIEC ypaBHEHUS.

3anuceiBaTh GopMyJ1y KOpHEH KBaJpaTHOIO ypaBHEHUS;
peliaTh KBa/ipaTHbIe yPABHEHUS] — IOJIHbIE U HENIOJIHbIE
(C UCTIOBL30BAaHUEM CIIPABOYHOMN MH(MOPMAITUN).
IIpoBoanTh NpocTeiimue Hccae0BaHU KBAAPATHBIX
YPaBHEHMM.

Pemiats ypaBHeHusi, cBOJfIIMECS K KBaJApaTHBbIM, C
MOMOIIBIO NPeoOpa3oBaHU M 3aMEHOM IepeMeHHOH ¢
ONOPOI Ha AIITOPUTM TMPABUIIA.

HabaronaTh 1 aHAIM3MPOBATH CBSI3b MEX/y KOPHSAMU U
KO3 duIIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

Ilpumensmo meopemy Buema ona pewenus 3aoau (c
UCnonb308aHuem oopasya).

Pemarh TekcToBbIe 3a1a4M anreOpanueckuM CIIOCOOOM:
MEPEXOJIUTH OT CIIOBECHON (POPMYITUPOBKH YCIOBUS 33141
K aIredpandeckoil MoJIey MyTEM COCTABIICHUSI YpaBHEHUS
(mpu HEOOXOAMMOCTH C HANPABJIAIOIIEH TOMOIIBIO);
pelaTh COCTaBICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3ynbTaT. 3HAKOMUTBHCS ¢ UCTOPHeil Pa3BUTHS anreOpshl.

YpaBHeHnusi u
HEPaBeHCTBA.
Cucrembl
ypaBHeHuii (13 1)

JIuHeitHOe ypaBHEHUE C IBYMS
MIePEMEHHBIMHU, ero rpauK, MPUMEpPhI
peleHust ypaBHEHHH B 1IEITBIX YMCIIax.
Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pacno3HaBath JIMHEIHBIE YPABHEHUS C ABYMS
nepeMeHHbIME. CTPOUTH rpad UKy TUHEHHBIX YPaBHEHHH,
B TOM YHCJIE HCIOJIL3Ysl LU (poBbIe pecypcsl (Tipu
HEOOXOAMMOCTH C OTIOPOI Ha AITOPUTM yIEOHBIX
JIEHCTBUIN).




[Tpumepsl penieHust cucteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
nepeMeHHbIMHU.

I'pagpuueckas unmepnpemayus
VpasHeHus: ¢ 08yMs NepemMeHHbIMU U
cucmem YpagHeHuti ¢ 08yMsl
nepemeHHviMU. Perienre TeKCTOBBIX
3a/1a4 ¢ IOMOIIbIO CUCTEM YPABHEHUM.

PazanuaTte napamienbHbIe U IEPECEKAIOITUECS MPSIMBbIE 110
UX YPaBHECHUSIM.

Pemate cucteMsl IByX JIMHEWHBIX YPABHEHUN C JBYMS
MIEPEMEHHBIMU TIOJICTAHOBKOU U CII0KEHHUEM.

Pemars npocreiiiye CUCTEMBI, B KOTOPBIX OJIHO U3
YpaBHEHUI HE ABISAETCS JTMHEHHBIM IPU HEOOXOAUMOCTH C
HaIIPaBJIAOLIEH [TOMOILBIO.

Ilpueooums cpaghpuueckyro unmepnpemayuro peuieHus
VPasHeHus1 ¢ 08YMs NepeMeHHbIMU U CUCEM YPAGHEHUL C
08y MsL nepeMeHHbIMU.

Pemiath TekcTOBBIE 321a4H AITeOpaNdIeCcKUM CIIOCOOOM.

YpaBHeHus u

Yucnosbie HCPAaBCHCTBA U UX CBOMCTBA.

®opMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,

HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM ITEpPEMEHHOM. WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSIMOM.
JIuHeliHble HEpaBEHCTBA C

HepagencrBa OJIHOM IEPEMEHHOM U UX PEILICHHE. IIpuMeHATH CBOICTBA HEPABEHCTB B XOJE PEILICHUS 3a/1a4.

(12 9) CucreMbl TMHEMHBIX HEPABEHCTB C PemaTe JIMHENHHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM,
OJIHOM IEPEMEHHOM U UX PEILICHHE. M300paxaTh pelieHre HEPaBeHCTBA Ha YMCIIOBOM MPAMON.
N300paskeHne pemeHus THHEHHOTO Pemarhb cucreMbl IMHEHHBIX HEPABEHCTB, M300pakaTh
HEPABEHCTBA U UX CUCTEM HAa UMCJIOBOM | pPELICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOM IPSIMOM ITpU
MPSIMOM. HEOOXOAMMOCTH C BU3YAIHLHOM OMOPOH.

DyHKUHH. [Tonsitue pyukuu. O61acTh Hcnoan3oBarb (YHKIMOHATBHYIO TEPMHUHOJIOTHIO

OcHoBHBIC OIIpEeAENIEHUSI 1 MHOXKECTBO 3HAYCHUU H CUMBOJIUKY.

nmoHsATHA (5 4)

¢ynkuu. CriocoObl 3a1aHus PYHKINHN.
I'padux ¢pynkuuu. CoiicTBa GpyHKIUH,
UX 0TOOpakeHHE Ha TpaduKe.

BoruucasTsh 3Ha4eHust QyHKIUHN, 3aJJaHHBIX (hopMyTaMu
(Tpu HEOOXOUMOCTH HCIIOIB30BaTh KATBKYJISTOD);
COCTABJATH Ta0 MBI 3HAYEHUI (YHKIUH.

CTpouth 1o To4YKaMm rpauMKu QyHKIHH.
OnucepiBaTh CBOICTBA (DYHKIIMM HA OCHOBE €¢
rpaduueckoro npeacTaBiIeHUs IPU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Hcnonb3oBaTh PyHKIIMOHAIBHYIO TePMHMHOJIOTHION
CHMBOJINKY.

HccnenoBath npumepsl rpa@uKoB, OTPAXKAOIINX
peasibHble Ipolecchl U siBfieHus. [lpuBoauTh NpuMepbI
MPOLECCOB U SIBJICHUH C 3aJJaHHBIMUA CBOMCTBAMM.
Hcnonb3oBaTh KOMNBIOTEPHBIE POrPAMMBI JIJIS
MOCTpOEHUs TpadUKOB PYHKITUN ¥ U3YUEHUS MX CBOMCTB

DOyHKIHUH.

Urenue u mocTpoeHue rpadukoB

Haxoauthb ¢ noMoubio rpaduka QyHKIIUN 3HAYCHHUE




Yucnossle
¢pynkumu (9 4)

¢dbyukmwmii. [Ipumeps! rpaduxoB
(GYHKIMH, OTpaXKAIOIIKX pealibHbIC
TIPOIIECCHI.

OyHKIUH, OMUCHIBAIONIUE MIPSIMYIO U
00paTHYIO MPONOPIIMOHATLHBIE

3aBUCUMOCTH, UX Tpaduku. [ unepodona.

I'paduk dyHKIMH Y = X7,
Oynkmun y =x%, y =x>, y =Jx, y =
epaguueckoe pewrenue ypagHeHul u
cucmem ypasHeHui.

OJIHOM M3 pacCMaTPUBAEMbIX BETUYHMH 110 3HAYCHUIO
JIPYTOil.

B HeCn0XKHBIX Cily4asix BbIPaKaTh (POPMYJI0H
3aBHCHMOCTb MEX/y BEJIMYUHAMM.

OnuceIBaTh XapakTep U3MEHEHUS OJJHON BETUYNHBI B
3aBUCUMOCTH OT U3BMEHEHHUS APYTOil

Pacno3naBathb Buibl n3ydaeMbix GyHkiuii. [loka3siBaTh
CXeMaTHYeCKH I0JIOKEHHE HA KOOPAUHATHOM IIIOCKOCTH
rpadukoB byHKIUN BHAQ: Y = X%, V=X, /—K
y=Vx,y=-

Hcnoab3oBarh pyHKIHOHAIBbHO-TPpaduYecKHe
NpeacTaBJICHUS JIJIsl PEIICHUS U UCCIEA0BaHUs ypaBHEHU N
Y CUCTEM ypaBHEHUH.

IIpumensaTs nngpoBbie pecypcsl 1 IOCTPOSHUS

rpadukoB QyHKIUH.

IToBTOpEHue N
o0o0menmue (6 4)

IToBTOpEHNE OCHOBHBIX MTOHITHI H
METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUH.

IIpuMeHATH CIOCOOBI CPaBHEHUS YKCEl, BBIUUCICHU,
npeoOpa3oBaHuil BbIPAXXEHUH, pEIIeHUs] YPAaBHEHUI.
OcymecTBIATH CAMOKOHTPOJIb BBITNIOJIHAEMBIX ACHUCTBUM
Y CaMOIIPOBEPKY pe3ysbTaTa BIUUCICHUH,
npeoOpa3oBaHuil, TOCTPOCHUH.

Pemate 3a1a4M U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTU4YeCKUE 3HaHUA [ pEeLICHUS 3a1a4 U3 ApyTuxX
IIPEIMETOB.

Pemarhb TekcTOBBIE 321a4H, CPAaBHUBATH, BLIONPATH
CIOCO0BI PEILICHNUS 3aJa4H.

9 kaacc (He menee 102 u)

Temaruueckue
OJIOKH, TeMBI

OcHOBHOE cozepkaHue

OcHoBHBIC BUBI JCATCIIbHOCTH 06y‘-IaIOH_II/IXC${

OneKTpoHHBIE (LIUPPOBHIE)
o0Opa3oBaTeNbHbIE PECYPCHI

3anoJsiHsieTCs1 IO Mepe
H3YyYCHUSA COACPKaAHUA
y4eOHOro mpeamera

Yucaa u
BbIYMCJICHUS.
JlelicTBUTEILHbIE
yncaa(9 u)

PanmonansHBIC YHCA,
UppayUOHaIbHbIe YUCILA, KOHEYHbLE U
beckoneuHvle decamuynvle Opoou.

MHuoowcecmeo oelicmeumenbHblx Yucel,;

oelicmeumenbHvle YUcia KaxK
beckoHeyHbvle decsimuunble Opoou.

Pa3BuBaTh npeacTaBJIeHHs O YHCIaX: OT MHOXECTBA
HATypaJbHBIX YUCEI 0 MHOKECTBA JICUCTBUTEIHHBIX
grcell. O3HAKOMUTBCS C BO3MOKHOCTBIO TPECTABIICHUS
JEHUCTBUTENHHOTO YMCIa Kak OECKOHEYHOHN JAeCATUIHON
IpOoOH, MPUMEHATH JACCITHIHBIC TPUOIMKCHUS
paMoOHAFHBIX U MPPANMOHATIBHBIX YHCEIL.




Bzaumno oonosnaunoe coomsemcemaue
MedAHCOY MHOIHCECBOM
oeticmeumenbHvlX Yuces u
MHOICECMBOM MOYEK KOOPOUHAMHOU
NpAMOU.

Cpasnenue deticmeumenbHbiX Yucel,
apughmemuuecxue oeticmsusi ¢
OeticmeumenbHuLMU YUCIAMU.
[TpubmmxEHHOE 3HaYEHNE BETUIMHBI,
TOYHOCTH puOIMKeHUs. OKpyTIIeHHE
grcen. [Ipukuaka u oleHka
pe3yJIbTaTOB BBIYMCIICHUM.

3anucsleamsy, CpAGHUBAMb U YROPAOOUUBAMD
OeticmeumeJibHble YUCd.

BbINoJHATH, cOYETass YCTHBIE U MMCbMEHHBIC PUEMBI,
apudmMeTnyeckue 1eiiCTBHUSA C pallMOHAIbHBIMU YHCIIAMU;
HAXOJAHUTh 3HAUYCHMS CTCIICHEH C IEIBIMH IMOKa3aTeIISIMH 1
KOPHEH; BBIYUCIAATH 3HAUECHUS YUCIOBBIX BBIPAXKEHUN.
IMony4uTts npeacTaBjeHue 0 3HAYUMOCTH
JICHCTBUTEIbHBIX YHCEII B IPAKTUYECKOU AEATEIbHOCTH
YyeJIoBeKa.

AHaJM3UPOBATH U 1€JIaTh BLIBOAbI (I10CJIE
COBMECTHOT0 aHAJIM3a) O TOYHOCTH MPUOIMIKCHUS
JICWCTBUTEIBHOTO YK CJIA P PELICHUH 33]1a4.
OKpyriasiTe J€HCTBUTENILHBIE YUCIIA, BHITIOJHATD
NPUKHUAKY pe3yJbTaTa BHIYMCICHUH, OEHKY 3HAYCHUN
YUCIIOBBIX BBIPAXKEHUM.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS MATEMATHKMH.

YpaBHeHnus u
HePaBEeHCTBA.
YpaBHeHus ¢
OJIHOM
nepeMeHHOoMN
(14 v)

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUM, CBOASIIUXCS K IUHEUHBIM.
KBanpaTtHoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJSIIMXCS K
KBaJpaTHbIM. bukBagpaTHbIe
ypaBHEHUS.

Ilpumepvl pewsenus ypaenenuii
mpemuell u 4emeepmoti cmeneneti
Pasnodcenuem Ha MHONCUMENU.
Pemenue npoOHO-paliioHaNbHBIX
YPaBHEHH.

Pemenne TekcTOBBIX 3aaa4
anreOpandeckuM METOAOM.

OcBauBaThb, 3alIOMUHATH U IPUMEHATH rpaduyeckue
MeTO/1bI TP PEIICHUU YPaBHEHU, HEPaBEHCTB U UX
cucTeM (IIpU HE0OXOAUMOCTH C OMIOPOM Ha AITOPUTM
y4eOHBIX IeUCTBUI).

Pacno3naBath 11ei1bIe U IpOOHbBIE YpaBHEHMUS.

PemaTh InHeiliHbIe M KBA/IPaTHbIE YPABHEHHUS,
YPaBHEHUs, CBOIAIIMECS K HUM, IPOCTENIIINE
JIpOOHO-paLlMOHAIbHBIE YPABHEHMUS.

IIpeasaraTs BO3MOXXHBIE CITOCOOBI PELICHUS TEKCTOBBIX
3a/1a4, 00CyKI1aTh X U peliaTh TEKCTOBBIE 3a]a4H
pa3HBIMU CIIOCOOAMHU.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU

YpaBHeHus u

JIuHeitHOe ypaBHEHUE C IBYMS

OcBauBaTh M NPUMEHATH IPUEMbI PELLICHUS CHCTEMBI

HEPABEHCTBA. NepeMEHHBIMH U ero rpaduk. Cucrema | ABYX JMHEWHBIX YpaBHEHUI ¢ ABYMS IIEPEMEHHBIMU U
JBYX JINHEVHBIX YPAaBHEHUH C ABYMS CUCTEMBI JIBYX
IIEPEMEHHBIMU U

Cucrembl e¢ peuieHue. Pemenue cuctem AByx YpaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHE HE SABIISIETCS

ypaBHeHuii (14 1)

YPaBHEHHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a [Pyroe — BTOPOU
CTEIEHU.

JUHENHBIM (110 BU3YaIbHOM OI0pe).
Hcnoab3oBaTh QyHKIIMOHATBEHO-TpadUIECKUe
MPECTABICHUS ISl pellleHUs M HCCIeI0BAHMSA




I'padmyeckas HTEpIIPETALIHS CHCTEMBI
ypaBHEHUH C IBYMS IEPEMEHHBIMH.
Pemenue TekcTOBBIX 33124
anredpandecKuM CrocoooM.

YpPaBHEHUH U CHUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, PelIaTh UX
anredpandeckuM crocoOOM: NepexoauTh OT CIIOBECHOU
(hOpMYyJIMPOBKH YCIIOBHS 33/1a4U K aJIreOpanveckon
MOJIETIM ITyTEM COCTABIICHHUS CUCTEMbl YPaBHEHHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpPaBHEHUI; HHTEPNPEeTUPOBATH
pe3yibTar.

3HAKOMHTBCS ¢ HCTOPHeEil Pa3BUTHUSI MATEMATUKH

YpaBHeHnus u
HEepPaBeHCTBA.
HepaBencrBa (16

1)

YucioBble HEPaBEHCTBA U UX CBOMCTBA.
JInneliHble HEPABEHCTBA C OJJHOMN
nepeMeHHOH 1 ux pemeHue. CUCTeMsl
JMHEWHBIX HEPABEHCTB C OJTHOM
NepEeMEHHOH U UX peIleHHE.
KBagparHbie HEpaBEeHCTBA M X
pelieHue.

I'paduueckas mHTEpIIpETAIS
HEpPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMS TIEPEMEHHBIMH.

Yurarts, 3alIMCHIBATh, IOHUMATh, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BbinoaHATH IpeoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh
U1t IpeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHBIE U KBAJPATHBIC HEPABEHCTBA.
Pemarp MHElHBIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEPABEHCTB, CUCTEMbI HEPaBEHCTB, BKIKOYAIOLIUX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
noJiydyeHHsble pemieHus. U3o0paxarth perieHue
HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA YNCIIOBOM IIPSIMOMH,
3allUCBhIBATH PELICHUE C IOMOIIBIO CUMBOJIOB.

PemaTe KBaJipaTHbIE HEPABEHCTBA, UCIIOB3Ys
rpaduyecKre npeacTaBIeHusl.

OcBauBaTh M NPUMEHSATH HEPABEHCTBA IIPU PEILICHUN
pa3JIMYHBIX 3a/1a4, B TOM YUCIIE
MIPaKTUKO-OPUEHTUPOBAHHBIX.

DOyHKUMHU
(16 9)

KBagpatuunas ¢pyHkuus, e€¢ rpaguk u
cBoiicTBa. [Tapaboina, KoopAMHATHI
BEPLIMHBI TapadoJibl, 0Cb CUMMETPUHU
napaboiibl. CTeneHnHble PyHKINUU C
HaTypaJbHBIMH MTOKa3aTeIsIMu 2 U 3, UX
rpaduKu U CBOMCTBA.

I'padpuku pynkuwmit: y = kx, y=kx + b, ,
y=axt,y=ax’, y=J.y=-

Pacno3HaBaTh BUbl H3y4aeMbIX (GYHKIIMMT;
WLTIOCTPUPOBATh CXeMATHYeCKH, 00bSCHATD
pacrioyio’keHue Ha KOOPIMHATHOM IIIOCKOCTH IpauKoB
ynxuuit Buaa: y = kx, y=kx + b, , y =23 ax’, y=
ax®,y = JX, y = — B 3aBUCHMOCTH OT 3HAUEHUI

k03¢ (HULIMEHTOB; ONMKUCHIBATh UX cBOMCTBA. Pacno3snaBath
KBaJpaTHuHyto QyHKIHIO 1o popmyse. [IpuBoauTs
NpuMepbl KBaIpaTUUHBIX 3aBUCUMOCTEN U3 peanbHOI
KHU3HH, (PU3UKU, TEOMETPUH.

BoisBasiTh 1 000011aTH 0COOCHHOCTH Tpaduka
KBaJApaTHuHOH QyHKIMH y = ax® + bx + ¢ (1pu
HEOOXOIUMOCTH C HAMPABIISAIOIICH ITOMOIIIBIO).
CTponTh M H300pakaTh cxeMaTH4YeCKH Tpaduku




KBaJ[PaTUYHBIX (PYHKIUI, 3a1aHHBIX (hOpMyTIaMH BUIA ) =
ax’, y=ax*+q,y=a(x + p)*, y=ax* + bx + c (upu
HEOOXOIMMOCTH C BU3YAIBHOU OIOPOH).
AHAJIN3UPOBATH U MPUMEHSATH CBOWCTBA M3yYEeHHBIX
(GYHKIUH A7 UX TOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB.

YucioBbie
MoCJe10BATEILHOC
TH

(15 v)

[TousiTue ynciaoBoi
MOCJICI0BATEILHOCTH.

3a/iaHue 1oCIe10BaTEIbHOCTH
PEKYpPPEHTHOM (opMyIoi B GOpMYJIOH
n-20 4JIeHa.

ApudmeTrnueckas U reoMeTpudecKas
nporpeccuu. ®opmyiibl n- TO WieHa
apu(MeTHuuecKoil U reOMeTPUUECKON
MIPOTPECCUI, CYMMBI IIEPBBIX 7 YWICHOB.
Hszobpasicenue unenos
apugmemuueckou u 2eomempuieckou
npozpeccuii moukamu Ha
KOOpOUHamuou niockocmu. JIunetinviii
U 9KCNOHEHYUATIbHBLLL POCH.

CnooicHvle npoyenmul.

OcBauBaTh U NPUMEHSITh UHJIEKCHbIE 0003HAYEHUS,
CTPOMTH peueBble BHICKA3BIBAHUS C UCIIOIb30BAHUEM
TEPMUHOJIOTMH, CB3aAHHOW C MTOHATUEM
IIOCJIEJOBATEILHOCTH.

AHaaIM3upoBaTh HOPMYITy 1-TO UlieHa
MOCJIeIOBATEILHOCTH WM PEKYPPEHTHYIO  (popmyiy u
BBIYUCJIATh WICHBI IOCIEA0BATEIIbHOCTEN, 3aJaHHBIX
3TUMHU GOpMyaMu. Y CTAHABJIMBATH 3AaKOHOMEPHOCTh B
IIOCTPOEHHUH IOCIIEI0BATEIbHOCTH, €CJIA BBIITACAHbI
IIEpPBBIE HECKOJIBKO €€ YJICHOB.

Pacno3naBathb apu(MeTHUECKYIO U TE€OMETPUUECKYIO
MIPOTPECCUU TIPH Pa3HBIX CIIOCO0aX 3adaHusl.

Pemathb 3a7auu ¢ UCnonb30BaHUEM (OPMYJI #-TO YiIeHA
apuMeTHUYeCcKoi U TeOMETPUUECKOM MPOTPECCHid, CyMMBI
MIEPBBIX /1 YWIEHOB C OMOPOM Ha CIIPABOYHYIO HH(POPMAITHIO.
H3oopasrcams unenvt nociedo8amenbHOCMU MOYKAMU HA
KOOPOUHAMHOU NAOCKOCHIU.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U ABJICHU U3
peanbHOM KU3HU, WILTIOCTPUPYIOIINE H3MEHEHHE B
apudMeTHuecKoil mporpeccuu, B TeOMETPUUIECKOM
MIPOTPECCUU; U30OpaAMICAMb COOMBEMCMEYIoujue
3asucumocmu paghuyecku.

Pemars npocreiiime 3a1a4m, CBI3aHHBIE C YHCIOBBIMHU
MOCJIeI0BATEILHOCTSIMHU, B TOM YHCIIE 33]]a4H U3 PEabHOU
YKU3HH C UCTIOJIB30BAHUEM IIU(PPOBBIX TEXHOIOTHUI
(3MEKTPOHHBIX TaOIUIL, TPaGUUECKOTO KATbKyIATOpa U
T.IL.).

Pewams 3a0auu na crodcHvle npoyenmol, 8 mom yucie
3a0ayu U3 peanrbHol NPaKmuKy (¢ UCNOIb308aAHUEM
KaNbKyIsamopa,).

3HAKOMHUTBLCH C UCTOPHEH Pa3BUTUS MATEMATHKHU.




IloBTOpEHUE,
00001IEeHHE,
cucTeMaTu3anus
snanmii' (18 v)

Yucia U BbIYHCIEHHUS (3aMUCh,
CpaBHEHME, ICHUCTBHS C
JNeHCTBUTENBHBIMU YMCIIAMU, YUCIIOBAS
npsiMast; IPOICHTHI, OTHOLICHHUS,
MIPOIOPLIMHU; OKPYTJICHHE,
npUOIMKEHNE, OIICHKA; PEILICHHE
TEKCTOBBIX 33]1a4 apU(PMETHIECKUM
CIocooom).

AsredOpanyeckue BbIpasKeHMsI
(mpeoOpa3oBaHue anreOpandecKux
BBIPXKEHUI, 1Oy CTUMBbIEC 3HAUECHHUS).
®yHKuMH (IOCTPOEHUE, CBOMCTBA
W3Y4YeHHBIX (PYHKUUH; Tpadudeckoe
peleHre ypaBHEHUN U UX CUCTEM).

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITIOJMHOKECTBO,
olepaluy HaJl MHOKECTBAaMH; UCII0JIb30BATh
rpaduuecKoe MpeJCTaBICHUE MHOXKECTB AJIsl OITUCAHUS
peaJIbHBIX ITPOLIECCOB U ABJICHUH, IPU PELICHUM 3a/1a4 U3
JPYTUX y4eOHBIX MPEAMETOB. AKTYAJIM3HPOBATH
TEePMHMHOJIOTHIO H OCHOBHBIE e CTBHUSI, CBA3aHHBIE €
YHCJIAMU: HaTypaJbHOE YNCIIO, IIPOCTOE U COCTABHOE
YHCIIa, I€JIMMOCTh HAaTYpaJIbHbIX YUCEN, IPU3HAKU
JeTUMOCTH, 11€J10€ YUCII0, MOyJIb YHCIIa, OOBIKHOBEHHAs U
JecsITUUHas ApoOu, CTaHJApPTHBIN BUJ YHUCIIA,
apu(pMeTHYeCKUil KBaJipaTHbIM KOPEHb.

BbInoJHATH 1eliCTBUS, CPABHMBATDH H YIIOPAI0YUBATH
4HCJIa, IPEACTABIIATh YHCIIa HA KOOPAMHATHON IIPSAMOH,
OKpPYIJIATh YKCJIA; BHINOJHATH NPUKHAKY M OLIEHKY
pe3yJIbTaTa BEIYMCIICHUN.

Pemats TekcTOBBIE 321a4M apU(PMETHIECKUM CITOCOOOM.
PemaTe npakTH4ecKue 3a1a4M, COAEPIKaIINe IPOLEHTBHI,
JI0JIY, YaCTH, BBIPAYKAIOLIUE 3aBUCUMOCTH: CKOPOCTh —
BpEMS — PacCTOSHUE, 1IEHa — KOJINYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBLHOCTD TPYa.
Pa30uparth peanbHble )KU3HEHHbBIE CUTYaLUH,
(opmyIpoBaTh UX Ha SI3bIKE MATEMAaTUKH, HAXOAUTH
pellIeHne, IpUMEHsIs MaTeEMaTUYECKUI anmapar,
HHTEPNpPeTHPOBATH pe3yibTaT OnepupoBarb
NMOHATHSIMU: CTENIEHb C LIEIBIM IIOKA3aTENEM,
apupMeTHIecKuit KBaJIpaTHBII  KOpPEHb, MHOTOWIEH,
anreOpandeckas qpoOb, TOXIECTBO.

BbInoJHATH 0CHOBHBIE 1€ CTBUA: BBIMOIHATH PACUCThI
o gopmyiam, nmpeoOpa3oBbIBATH LIEIbIE,
JIpOoOHO-pallOHAJIbHBIE BHIPAKEHUS U BBIPAXKEHUS C
KOPHSIMH, pEaIM30BbIBATh PA3JI0KEHUE MHOTOYJIEHA Ha
MHO>KUTEJH, B TOM YHUCJIE C UCIOIb30BaHUEM (OPMYIT
Pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH (C
OTIOPOI Ha CTIPAaBOYHYI0 HH(POPMAIHUIO); HAXOIUTh
JIOITyCTUMbIE 3HAUEHUS IEPEMEHHBIX U1 APOOHO-
palMOHABHBIX BBIPAKEHUH, KOPHEH.

MoaeaupoBaTth ¢ MOMOIIBIO (OPMYJT peabHbIE IPOIECCHI




U SIBJICHMUS.

OnepupoBaTh NOHATHAMU: QyHKIHSA, TpaduK GyHKINH,
HYJU (QYHKIUH, IPOMEKYTKH 3HaKOIIOCTOSHCTBA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUs, HANOOJIbILIEE U
HauMEHblIee 3HaYeHUs! QYHKLNU.

AHAJIU3MPOBATh, CPABHUBATH, 00CYK/1aTh CBOICTBA
(GyHKIMHA, CTPOMTD UX TpaUKH.

OnepupoBaTh NOHATUIIMM: TIpsSMas
IIPONOPLMOHAIBHOCTh, 00paTHAs IPONIOPLIUOHAIBHOCTB,
nuHelHas GyHKIMsA, KBagpatuuHas GpyHkims, mapadona,
runepooa.

Hcnoab3oBarh rpauku Ui ONPEIECTICHNS CBOKCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JJIs pELIeHU 3a]1a4 U3 IPYTHX
y4eOHBIX TPEIMETOB U PEaTbHOH )KU3HU; MO/1eJIMPOBATD C
MIOMOILBIO I'PaMKOB peabHbIE MPOLIECCH! U SABICHHUSL.
Bripaxkath ¢popMyJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH.

TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOTI' O KYPCA «'EOMETPUSI» (IIO TOAAM OBYUYEHMUS)
7 kaacc (He MeHee 68 )

Temarmdeckue
OJIOKH, TEMBI

OcHOBHOE cosiepkaHue

OCHOBHBIE BUJIBI IEITEIILHOCTH O0yUYaIOITUXCS

OneKTpoHHbIE (LIUPPOBHIE)
00pa3oBaTeNbHbIE PECYPChHI

3ano/HsieTcst Mo Mepe
U3yYeHUs CO/lepP KaHusl
y4eOHOro nmpeamera

Ipocreiimmue
reoMeTpu4yecKue
¢urypsi u ux
CBOICTBA.
HN3mepenne
reoMeTpHYeCcKuX
BesiuyuH (14 )

IIpocreiilne reoMeTpUIECKre
OOBEKTHI: TOUKH, PSMBIE, JIyYH U
YTJIbl, MHOTOYT'OJIBHUK, JIOMaHasl.
CMexHBIE U BEPTUKAJIBHBIE YTJIBI.
Pabota c npocTeiiimmmu ueprexamu.
N3mepenue INHENHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U
YTJIOB.

[lepumerp u momans Guryp,

COCTAaBJICHHBIX U3 MPSAMOYT'OJILHUKOB.

®opMyJIMPOBATh OCHOBHBIE TIOHATHUS U ONPEACICHUS.
Pacno3zHaBaTh n3yyeHHbIE T€OMETPUYECKHE PUTYPBI,
onpeaeasaTh UX B3aUMHOE PacIOJI0KEHUE, BHINOJIHATH
YEPTEXK 0 YCIOBHUIO 3a7a91 (C UCTIOJI30BAHUEM
CMBICJIOBOM OTOPBI: HABOSIIKE BOTIPOCHI /U aJlTOpUTMa
y4eOHBIX JEUCTBUN).

IIpoBoauTH IPOCTENUIINE TOCTPOEHHUS C TOMOIIBIO
LUAPKYJIS U JIMHEVKN.

HN3MepsATh TUHEHBIE U YTIIOBBIE BETUYNHbI
TreOMETPHUECKUX U IMPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha TJIa3» pa3MePbl peaTbHbIX 00BEKTOB,
NPOBOANTH TPYOYIO OLIEHKY HX pPa3MEpOB.

Pemath 3a1aun Ha BBIUMCIIEHNE AJIMH OTPE3KOB U BETMYHH




yTJIOB.

Pematsp 331241 Ha B3aMMHOE PACIIONIOKEHHUE
reOMEeTPUYECKUX (HUryp.

IIpoBoauTk knaccuukanuio yrioB, BBIYUCIATH
JIMHEHHBIC U YTIIOBBIC BEIMYUHBI, IPOBOAUTH HECI0KHbIE
HEOO0XO/IUMBIE JT0KA3aTEIbHBIE PACCYKACHUS.
3HaKOMUTHCS C HCTOPHEH pa3BUTHS TeOMeTPHH.

TpeyroabHuku ITonsTre 0 paBHBIX TpeyrojabHUKax 1 | Pacmo3HaBaTh 1apsl paBHBIX TPEYTOJbHUKOB HA TOTOBBIX
22 v) MIEPBUYHBIE MPEJICTABICHHS O PaBHBIX | YepTEXax (C yKa3aHUEM MPU3HAKOB) IIPU HEOOXOAUMOCTH C
(koHrpysHTHBIX) purypax. Tpu BHU3YaJIbHOU OMOPOH.
IIpU3HAKa PABEHCTBA TPEYIOJbHUKOB. | BBIBOAMTH Ciie/ICTBUS (PABEHCTB COOTBETCTBYIOLIUX
[Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX | 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
TpeyrojapbHUKOB. CBOMCTBO MeAraHbl | MOPMYJIHMPOBATH OIPENEICHUS: OCTPOYTOJIBHOTO,
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. TYIIOYT'OJIBHOTO, IPSMOYTOJIBHOTO,
PaBHOOeIpeHHBIE U PABHOCTOPOHHUE | PABHOOEIPEHHOrO, PABHOCTOPOHHETO TPEYTOJbHUKOB;
TpeyroyibHuKU. [Ipu3Haky v cBoiicTBa | OHMCCEKTPUCHI, BBICOTHI, MEIUaHbl TPEYTOJIbHUKA;
PaBHOOEPEHHOTO TPEYTOJIbHUKA. CEpEMHHOrO MEPIEHIUKYIIsIpa OTPE3Ka; IepUMeETpa
[IpoTuB GosbIIel CTOPOHBI TPEYToJIbHUKA ITPU HEOOXOJUMOCTH C OIIOPOI Ha alIrOPUTM
TPEYroJbHUKA JICKUT OOJIBIINHI Yyrosl. | MpaBuia.
IIpocreiimme HepaBeHCTBA B ®opMmyIMpoOBaTh CBOICTBA U PU3HAKU PAaBHOOEIPEHHOTO
reomeTpun. Hepaserncmeo TPEYTOJbHHKA.
mpeyeonvnuxa. Hepasencmeo CTpouTh uepTexu, pemars 3a1a4M ¢ IIOMOILBIO
JIOMAHOI. HaXO0X/IEHUS PaBHBIX TPEYTOJIbHUKOB.
[IpsiMOyronbHBIN TPEYTOJIBHUK C IIpuMeHsTh IPU3HAKKU PaBEHCTBA MPSMOYTOJIBHBIX
yriom B 30°. TPEYroJbHUKOB B 33/1a4ax (C UCII0JIb30BAaHUEM CMBICIIOBOM
IlepBble MOHATHS O 10KA3aTEIbCTBAX B | OMOPBI: HABOSIME BOIIPOCH! M/UITH aJrOPUTMA yUEOHBIX
TEOMETPHH. JelcTBuil).
Hcnoan3oBaTh UPPOBBIE pECYPCHI 1JIS1 HCCJIe0BAHMA
CBOMCTB U3y4aeMbIX QUTYP.
3HAKOMMTBCS C HCTOPUE pPa3BUTHS TEOMETPHUH.
ITapannenbHbie [TapannensHble MpsMbIe, MX cBOKCTBA. | POPMYJIMPOBATH MOHATHE [1APAIJIEIBHBIX IPSAMBIX,
npsiMbie, cyMmma Haxkpecr nexariye, COOTBETCTBCHHbIC | HAXOAUTH NIPAKTUYECKUE IPUMEDBHI.
yIJIOB U OJTHOCTOPOHHUE YIJIbI H3yuyaTs cBoiicTBa yrioB, 00pa30BaHHBIX MIPH

TpeyroabHuka (14

4)

(0OGpa3oBaHHbIE NP MEPECEUECHUN
napajIeNIbHBIX MPSAMBIX CEKYIIEH ).
[Tpu3Hak mapamienbHOCTH MPSMBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT TOUEK

IIepECEYECHUH MTapaJIEIbHBIX MPSAMBIX CEKYLIEH
IIpoBoauTh J0Ka3aTeabCTBA. POPMYITUPOBATH TEOPEMY
NapaJUIEIIbHOCTH JBYX HMPSIMBIX C TOMOLIBIO YTJIOB,
00pa30BaHHBIX [IPU NEPECEUCHUH ITUX MPSAMBIX TPEThEl




OJIHOU NIPSIMOM 10 BTOPOM ITPSIMOM.
CyMmMa yIiioB TpeyrobHUKA U
MHOTOYTOJIbHUKA.

Bueinue yrisl TpeyrojabHUKa

MPSIMOM.

BopryucasaTs cyMMy YIJI0B TPEYTOJIbHUKA U
MHoOroyrojpHuka. Haxoauth yucioBbie 1 OyKBEHHbBIE
3HAQUYEHHMS YIJIOB B TEOMETPUUECKUX 3a7a4ax C
HCIIOJIb30BAHUEM TEOPEM O CyMME YTJIOB TPEYTOJIbHUKA U
MHOTI'OYTOJIbHHKA.

3HAKOMHUTBCS ¢ HICTOPHEN Pa3BUTHSI TEOMETPHUHU.

OKpyXKHOCTb U

OKpY>KHOCTb, XOPJIbl U TUAMETPHI, UX

®opMyJIMPOBATH ONpe/ieJIeHUsl: OKPYKHOCTHU, XOP/bI,

KPYT. ceoricTBa. KacarenbHas k JaMeTpa M KacaTeJIbHOM K OKpyKHOCTU. U3ydaTh ux
I'eomeTpuueckue OKpyx)HOCTU. OKPYKHOCTD, CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKU.
NOCTPOCHUS BNMCaHHas B yrou. [lowamue o I'MT, HccaenoBarhb, B TOM 4uCiIe HCOb3YS LM poBbIE
(14 ) npumeHenue 6 3a0auax. buccekmpuca | pecypchl: OKPYKHOCTb, BIUCAHHYIO B YTOJI; LIGHTP
U cepeOUHHbI NePNEeHOUKYIAD KAK OKPY’KHOCTH, BIIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
2eoMempu4ecKue Mecma moyex. kacatelbHbIX Hcnonvzoeamv memoo ['MT Ons
OKpy’KHOCTb, OLTUCAHHASI OKOJIO 00Ka3amenbcmea meopem o nepeceyeHuu OUCCeKmpuc
TpeyroibHuKa. Brimcannas B V2ll08 Mpey2oNbHUKA U CEPEOUHHBIX NEPREHOUKYIAPO8 K
TPEYTroJIbHUK OKPYKHOCTb. cmopoHnam mpey2oavHuka ¢ nomowvio I'MT.
IIpocmetiwue 3a0ayu Ha nocmpoenue. | OBJaeBaTh NOHATUSIMU BIIMCAHHOW U ONMKUCAHHOM
OKPYXHOCTEH TPEyroJbHUKA, HAXOAUTD LEHTPbI ATUX
OKPY>KHOCTEH C OIIOPOH Ha aIrOPUTM IIPABUIIA.
Pemiate OCHOBHBIE 321a4H HA IIOCTPOEHHUE: YTIJia, PABHOTO
JAaHHOMY; CEpEAMHHOIO NEPIIEHINKYJIIpa TaHHOTO
OTpE3Ka; MPSIMOM, IPOXOIAIIEH Yepe3 TaHHYIO TOUKY U
MEePIEeHIUKYISIPHON TaHHOW MPSIMOM; OMCCEKTPHUCHI
JAHHOTO yTJia; TPEYTOJbHUKOB 10 Pa3JIMYHBIM dJIEMEHTaM
IIPU HEOOXOIMMOCTH C HANPaBIISIONIEH TOMOIIBIO.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHUS TEOMETPUN.
IHoBTOpEHME, [ToBTOpeHue 1 00001IeHNe OCHOBHBIX | PemaThb 3a1a4m Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
00001menne 3HAHUI | TIOHATHI U METOJIOB Kypca 7 Kiiacca. MEXK/y pa3jIMYHBIMU YacTSIMU Kypca.
(4 1)

8 ki1acc (He menee 68 )

Temarmueckue
OJIOKH, TEMBI

OCHOBHOE CcOTEp)KaHUE

OCHOBHBIE BHJIBI IEATETLHOCTH O0yYaIOITUXCS

DnexTpoHHBIE (LIUPPOBHIE)
00pazoBaTeIbHbIE PECYPChI

3anoJiHseTCA MO Mepe
U3YUYEHHSI COJIePKAHUS
y4eO0HOro npeamMera

YeTbIpeXyroJbHUK

[Tapannenorpamm, ero Npu3HaKu 1

HN300paxkaTh M HAXOAUTH HA YEPTEKAX




u(12 1)

cBoicTBa. YacTHBIE Cityyau
napajuieJIorpaMMoB (IIPSIMOYTOJIbHUK,
pomO, KBaapar), X MPU3HAKU U
coiictBa. Tpamenus. PaBHobokas u
MPSIMOYTOJIbHAST TPATICIIHH.

Yoeoenue meouanvwl. [lenmpanvuas
cummempus

YETBIPEXYTOJIBHUKH PA3HBIX BUJOB U UX DJIEMEHTBHI.
®opMyJIMpPOBaTh ONpeJeIeHUs:  IapajulesorpaMma,
MpsIMOYTOJIbHHKA, poM0a, KBajpara, Tpaneium,
paBHOOOKOH Tpanenuu, NpsIMOyroJIbHON Tpanenuu.
Hcnonb30BaTh NP pellieHUN MPOCTEHIINX 32124
IIPU3HAKU U CBOWCTBA: NIapajuIeIOrpaMma,
IPsIMOYTOJIbHMKA, poMOa, KBajpara, TpanenuH,
paBHOOOKOI Tpaneruu, NpsiMOyTroJIbHON Tpaneum.
IIpuMeHSTH MeTO/ yABOCHHS MEIMAaHbl TPEYTOJIbHUKA C
ONOPOM HAa AIITOPUTM ITPABUIIA.

Hcnoan3oBaTh mudpOBEIE peCypCHl I HCCIEI0BAHUS
CBOWCTB M3y4YaeMbIX QUTYP.

3HaKOMUTHCSI C UCTOpUEN PA3BUTHS FeOMETPHH.

Teopema Dajieca u
Teopema o
NPONOPIHOHATBH
BIX OTpe3Kax,
MOJ00HLIE
TpeyroabHuku (15

1)

Teopema @aneca u meopema o
nponopyuonanbHulx ompeskax. CpenHss
JUHUS TpeyroibHUKa. Tpamnenus, ee
cpenuss nuHus. [Iponopyuonanvhsie
ompe3KuU, NOCMpOeHUe YemBEPMO20
NPONOPYUOHATLHO20 OMPE3KA.
Cesoticmea yenmpa macc 6
mpeyeoibHuUKe.

Ilooo6Hble mpeyeonvHuku. Tpu
NPU3HAKA NOO0OUS MPEY2ONIbHUKOS.
IIpakTnueckoe NpUMEHEHNE.

IIpoBoaAUTH MOCTPOECHHS C IOMOILBIO IUPKYJIS U
JIMHEHKH C UCII0JIb30BaHUE TeopeMbl Dasieca U TEOPEMBI O
IIPONIOPLIMOHAJIBHBIX OTPE3KaX, CTPOUTDH YETBEPTHIN
MIPOIOPLIMOHANIBHBIN OTPE30K € ONOPOM Ha 3pUTEIbHYIO
HarJsIHOCTb.

Haxoauth no00HbIE TPEYTOIBHUKU Ha TOTOBBIX
YyepTexkax ¢ yKazaHUEM COOTBETCTBYIOIUX ITPU3HAKOB
oA00us NMpu HE0OXOAUMOCTH C BU3YaJIbHON OTIOPOiA.
PemiaTs 3a1a4u Ha 10100HBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO ITOCTPOECHUSI YEPTEKEN U HAXOKACHUS
M0JIOOHBIX TPEYTOJILHUKOB NMPH HEOOXOAMMOCTH C
HaIIpaBJSAOIIEH TOMOIIIBIO.

IIpoBoauTh N0Ka3aTENbCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB 1010015 HECJIO’KHBIX T€OMETPUUECKHX 3a/1a4
C OIOPOH Ha aNTrOPUTM y4eOHBIX JIeHCTBUH.

IIpumeHsTH MOTyYEeHHBIE 3HAHUS TP PELLICHUN
TFEOMETPUUYECKUX U TPAKTUYECKUX 3a]1a4 NTPU
HE0OXOIMMOCTHU € HaMpPaBJISIOUIEH TOMOIIBIO.
3HAKOMMTBCS C HCTOPHEI pa3BUTHS TEOMETPHUH.

ILnomane.
Haxo:xaenue
nJiomaaen
TPEYroJbHUKOB H
MHOT0YT0JIbHBIX

[TonsiTre 06 00IIEH TEOPUH TUIOIIA/IH.
DopMyIIBI 1S TUIOIIA U TPEYTOJIbHUKA,
napajuiesiorpamma. Omruouierue
niowaoet mpey2oibHUKo8 ¢ 0o0uum
OCHOBAHUEM UIU 00U el BbLCOMOII.

OBJIaIleBaTb NEPBUYHBIMHU NPEACTABJICHUAMMU 00
o01eit Teopuu momanu (Mepsl), popMyaIHpPOBATH
CBOMCTBA IJI0IIaau, BBISICHATH UX HaFHH}IHBIﬁ CMBICIJI.
[TpumeHATH GOPMYIIBI IUTOIIAN TTapaJuIeIorpaMma,
TPEYTOJIbHUKA, TPATICIIMU C OITOPO Ha CIIPABOYHYIO




¢uryp. ILnomaaun
nofo0HbIX ¢uryp
(14 4)

Buviuucnenue niowaoeti croxcHvix
Queyp uepes pazbuenue Ha Yacmu u
docmpoeHrue.

[Tnomanu Guryp Ha Kiner4yaroii Oymare.
[Tnomanu momoOHBIX uryp.
Brruucnenue miomazaeit. 3agauu ¢
MPaKTUYECKUM CoJIepKaHueM. Peuenue
3a0ay ¢ NOMOWbIO Memooa
BCNOMO2AMENbHOU NIOWAOU.

nH(pOopMaIHo.

IMpumensiTh GOpMYJIbI IUTOIIAH BBITYKIOTO
YETHIPEXYTOJbHUKA YePe3 AUATOHAIN U YTOJ MEKIY HUMH
C OIOPOH Ha CIPAaBOYHYIO HH(OPMAIIHIO.

HaxoauTsb miomanu Guryp, n300paxEHHBIX HA
KJIETYaTOM OyMare, HCMOJIb30BaTh Pa30UEHNE HAa YaCTU U
noctpoeHue. Pa3oupars npuMepbl HCIIOIH30BAHUS
BCIIOMOTATENIbHOM TUIOINAIM JIJIsl PEIICHHUS
TreOMETPHYCCKUX 33]1au.

HaxoauTth miomaau noJo0HbIX (GUryp ¢ ornopoi Ha
CIPaBOYHYIO WH(DOPMAIIHIO.

BbIyucasiTh II0maau pa3inyHbIX MHOTOYTOJIBHBIX
¢uryp. Pemarp 3a1a4uu Ha 1I01aab ¢ MPAKTUYCCKUM
COJICpKaHUEM I10CIIE COBMECTHOTO aHAJIN3A.

Teopema Teopema [Iudaropa, e¢ nokazarenbctBo | @opmynupoBars Teopemy [ludaropa, ncnoab3oBarth e¢ B
IIndaropa n u npuMmeHnenue. O0parHas Teopema MIPAKTUYECKUX BBIYUCIICHUSX.
Havyajaa [Mudaropa. Bnagets NOHATUAMU TPUTOHOMETPHUYECKHUX (PYHKIIUN
TPUITOHOMETPUH Omnpenenenre TPUrOHOMETPUUECKUX OCTpOTO yTJjla, HPOBEPATHh UX KOPPEKTHOCTb.
(10 ) GbyHKIMIA ocTporo yria, BbIBOIMTH TPUTOHOMETPUYECKUE COOTHOLICHHUS B
TPUTOHOMETPUUECKHE COOTHOIIECHHUS B MIPSAMOYTOJIBHOM TPEYTOJIbHUKE C OITOPOM HA CIIPABOYHYIO
OpsIMOYTOJIBHOM TPEYTOJIbHUKE. UHpOPMAIHUIO.
OCHOBHOE TPUTOHOMETPUUECKOE HccaenoBarb COOTHOLIECHUS MEXAY CTOPOHAMH B
TOX]IECTBO. MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yraamu B 45° u 45°;
COOTHOIIEHUS MEXKIY CTOPOHAMHU B 30° n 60° ¢ HanpaBIAOLIEH TOMOIIBIO.
PSIMOYTOJIBHBIX TPEYTOJbHHUKAX C Hcnoab3oBath GopMyIibl IpUBEIEHUS 1 OCHOBHOE
yriiamu B 45° u 45°; 30° u 60°. TPUTOHOMETPHUYECKOE TOKASCTBO 11 HaXOKACHU
COOTHOUIEHUH MEXAY TPUTOHOMETPHUYECKUMU
(GYHKIMAMU pa3IMYHBIX OCTPBIX YTJIOB C ONOPON Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.
IIpuMeHATDH NOTYYEHHbIE 3HAHUSA U YMEHUS IIpU
pElIeHNH MPaKTUYEeCKHX 3a/1a4 (IpyU HEOOXOAUMOCTH C
OTIOpPOM Ha alITOPUTM MPABHIIA).
3HAKOMMTBCS C HCTOPHE pa3BUTHS TEOMETPHUH.
Yriasl B BnucanHble u ieHTpanbHbIE YIUIBL, yIod | POpMYJIMPOBATH OCHOBHBIE OIIPE/IEIICHNUS, CBI3aHHBIE C
OKPY/KHOCTH. MEXy KacaTelbHOU M XOPI0i. yIJ1aMu B Kpyre (BIMCAaHHBIN Yo, IEHTPaJIbHBIN yTou).
Bnucannsblie u VYTI1bl MEXIY XOpJaMH U CEKYLIMMH. HaxoauThb BnMcCaHHBIE YIIIbl, ONUPAIOILNECS HA OHY
ONHMCAHHBIE BrnucanHble U onvcaHHbIE YTy, BBIYHCJIATD YIJIbI C IOMOLIBIO0 TEOPEMBI O




YeThIPEXyroJbHUK
H.

KacareabHble Kk
OKPY’KHOCTH.
Kacanue
okpy:xHocreit (13

4)

YETBIPEXYTOJIBHUKH, UX NPU3HAKH U
cBoricTBa. [I[puMeHeHre 3THX CBOMCTB
IIPU PELICHUN F€OMETPUUYECKHX 3a/1ay.
B3anMHOe pacnonoxeHue 1Byx
okpyxHocTel. Kacanue okpyKHOCTEH.

BIINCAHHBIX YIJIaX, TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O IEHTPAJIbHOM YTJIE IPU
HE0O0XOAUMOCTH C BU3YaJIbHOM OMOPOii.

HccaenoBarpb, B TOM YKCIIE C TOMOUIBIO IU(PPOBBIX
PECYPCOB, BIMCAHHBIE U OIIMCAHHBIE YETBIPEXYTOJIbHUKH,
BbIBOJMTB UX CBOMCTBA U IIPU3HAKU I1OCJIE COBMECTHOI'O
aHaIu3a.

Hcnosb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELLICHUU
3ajad.

IHoBTOpEHUE,
00001IeHHe SHAHUT
4 v)

[ToBTOpEHME OCHOBHBIX MMOHATHHI U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHWH.

Pemathb 3a1a4n Ha TOBTOPEHUE, MWIUTIOCTPUPYIOLLIME
CBSI3U MEXIY Pa3IUYHBIMH YaCTSMHU Kypca.

9 kaacc (He MeHee 68 )

Temarmueckue
0JI0KH, TEMBI

OcHOBHOE coziepKaHue

OCHOBHBIE BUJIBI IEATEIILHOCTH O0YUYaIOIUXCS

OnexrpoHHbIe (IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

3anoaHgeTcs Mo Mepe
N3Y4YCHUS COACPKAHUIA
yqeﬁﬂoro nmpeamMera

Tpuronomerpus.
Teopembl
KOCHHYCOB U
cuHycoB. Pemienne
TPeyroJabHUKOB (16

4)

Omnpenenenne TPUTOHOMETPUIECKUX
¢ynkuuit yrinos ot 0° 1o 180°. Kocunyc
Y CHHYC MIPSIMOTO | TYIIOTO yTJIa.
Teopema kocunycoB. (O6006mEHHAs)
TeopemMa CUHYCOB (C painycomM
OIMCaHHOI oKpykHOCTH). Haxoxxaenue
JUTMH CTOPOH U BEJTUYHH YTJIOB
TPEYTOJIbHUKOB.

dopMya IUIOMIAIA TPEYTOIbHUKA

4Cpe3 ABC CTOPOHLBI U YT'OJI MCIKY HUMU.

dopmyIa MIoLAAu YeThIPEXyTroJIbHUKA
4yepes3 ero AMaroHajau ¥ yroj MEexKIy
HUMH.

[IpakTHueckoe IpUMEHEHHE
JIOKa3aHHBIX TEOPEM.

DopMyJIMPOBATH ONpede/IeHUs1 TPUTOHOMETPUUYECKUX
(GYHKIMH TYIBIX U OPSIMBIX YIJIOB C BU3yaJIbHOM OMOPOH.
@opMyIMpPOBATH TEOPEMY KOCHHYCOB M TEOPEMY CUHYCOB
(c paguycoM ONMHUCaHHON OKPY>KHOCTH).

PemaTh TpeyroJabHUKHU C ONIOPOH HA aJTOPUTM YUEOHBIX
JEHUCTBUM.

Pemrate mpakTHyeckue 3a1a4m, CBOASILIHECS K
HAXO0KICHUIO PAa3/IHYHBIX 3JIEMEHTOB TPEYIroJIbHUKA.

IIpeodpa3oBanue
nogoous.
Mertpuyeckue
COOTHOLLICHHS B

Tlouamue o npeobpazosanuu noooodusl.
Coomeemcmeennvle s1emenmol
no00OHBIX pueyp.

Teopema o npoussedeHur OMpesKos

OcBauBaTh NOHSITHE IPEOOPA3OBAHMUS TTOIO0USI.
HccnenoBath OTHOIIEHNE JIMHEWHBIX 3JIEMEHTOB (PUTYP
npu npeodpazoBanuu nmoaoous. Haxoaurs nmpumepst
oA00Hs B OKpYKaroel 1eHCTBUTEIHHOCTH.




okpy:xHocTH (10 u)

Xopo, meopema o npoussedeHuU
OMPe3Ko8 ceKyujux, meopema o
Kkeaopame kacamenvHou. [Ipumenenue 8
PpeueHUU 2e0MempudecKux 3a0au.

Bwieooums mempuueckue coomnoutenus mexncoy
ompe3Kamu Xopo, CeKyWux u KacameabHblX C
UCNONIL308AHUEM BNUCAHHBIX V21108 U NOOOOHBIX
Mpey2onbHUKOS.

Pewamsb 2eomempuueckue 3a0ayu u 3a0a4u U3 peaibHol
JHCUZHU C UCNOJIb308AHUEM NOOODOHBIX MPEY20JIbHUKOS.

BekTopbl Onpenenenne BEKTOPOB, CII0KEHUE U Hcnonb30BaTh BEKTOPHI KaK HAIPABJICHHbBIE OTPE3KH,
(12 4) Pa3HOCTb BEKTOPOB, YMHOKECHHE HCCJIe0BATH FEOMETPUUECKUH (TIEpeMELIeHNE) 1
BEKTOPA Ha YUCJIO. ¢bu3nyeckuii (criaa) CMbICIBI BEKTOPOB € ONOPOH Ha
@uU3HYECKUI U TEOMETPUYECKHM CMBICIT | BOIIPOCHBIM IUIAH.
BEKTOPOB. 3HaTh onpeneeHUs CYMMBI U Pa3HOCTU BEKTOPOB,
Pa3noxxeHue BekTopa o 1BymM YMHOKEHHS BEKTOpa Ha YUCIIO, HCCIeA0BATH
HEKOJUIMHEAPHBIM BEKTOpaM. reoMeTpHUecKUil U (PU3NYECKUI CMBICIIBI 3TUX ONEepaLMi.
Koopaunats! BekTopa. Pematb reomeTpryeckue 3aauu ¢ UCIOIb30BaHUEM
CkassipHO€E IIPOU3BENIEHUE BEKTOPOB, BEKTOPOB.
€ro MPUMEHEHHE JIJIsl HAXOXKACHMS JInH | PackiaaabiBaTh BEKTOp IO IBYM HEKOJUIMHEAPHBIM
U YTJIOB. BekTOpaMm. McnmoJib30BaTh CKaJIIPHOE IPOU3BEICHHE
Pemenwe 3a1a4 ¢ MOMOIIBI0 BEKTOPOB. | BEKTOPOB, BBIBOAUTH €TI0 OCHOBHBIE CBOWCTBA.
IIpuMeHeHne BEKTOPOB I PELLICHUS BoruncasaTs cyMMy, pa3sHOCTb U CKaJISIPHOE
3aJ1a4 KHHEMaTUKU U MEXaHUKHU. MIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX.
IIpumeHATH CKaNISIPHOE NPOU3BEICHUE AJI1 HAXOXKACHUS
JUIMH U YTJIOB.
JdexapToBbl JlexapTOBBI KOOPJAMHATHI TOUYEK Ha OcBanBaTh NOHATHE IPSIMOYTOJIBHON CHCTEMBI
KOOPAMHATHI HA IJIOCKOCTH. KOOpJWHAT, JEKAPTOBBIX KOOPAUHAT TOUKH.
IVIOCKOCTH Ypaenenue npsamoii. Yrnoson HccaenoBarhb ypaBHEHUE IPAMOU U OKPYKHOCTH C
(CAY) KOd(pPuUIMEeHT, TAHTEHC yTiia HAaKJIOHA, OTIOpPOi1 Ha BOTIPOCHBIH IIJIaH.

NapajuleNIbHbIE U NEPIEHIUKYIISIPHBIE
MIpsSIMbIE.

VYpaBHeHue okpyxHocTH. Haxoxxnenue
KOOpJMHAT TOYEK MepeceueHust
OKPYKHOCTH U NPSIMOM.

Meroa KOOpIMHAT NPU pEeLIEHUN
reOMEeTPUYECKUX 3a/1a4.
Hcnonb30BaHne METO1a KOOPIUHAT B
MIPaKTUYECKUX 3a7adyax

Haxonutsb 11eHTp u paguyc oKpy>KHOCTH T10 €€
YPaBHEHHIO.

Pemate 3a1aumn Ha HAXOXK/JEHUE TOUEK MEPECEUEHUS
MPSIMBIX U OKPY>KHOCTEN C TOMOIIIbIO METO]a KOOPAUHAT.
Hcnonb3oBaTh CBONCTBA YIIIOBOTO KO3 PUIIMEHTA
NpsIMOM TIPU pELIEHUU 3a]1a4, JIJIsl ONpeeIeHUs
PacIoIOKEHUS ITPSIMOM.

IIpuMeHATH KOOPAMHATHI IPU PELIEHUH F€OMETPUUECKHUX
Y IPAKTUYECKUX 3a7a4, I TOCTPOSHUSI MaTEeMaTUUECKHIX
MoOJeJiel peabHBIX 33/1a4 («METOJ KOOPAMHATY).
IMoab30BaTHCA 1)1 MOCTPOEHUS U UCCIIETOBAHMI




UG pPOBBEIMHU peCypcaMHu.
3HAKOMHUTBLCH C UCTOPHUEH Pa3BUTHS FCOMETPUU

IIpaBuibHbIE
MHOI0YT0JIbHUKH.
Jlnuna
OKPY/KHOCTH H
IUI0IA/Ib KpYyra.
Bbrunciienune
miomazaei (8 1)

[TpaBuIbHBIE MHOTOYTOJIBHHKH,
BBIUHCJICHHE UX 3JIEMEHTOB. UHCIOo 1 U
JUIMHA OKPYKHOCTHU. [[nuHa nyru
okpyxHocTU. Panunannas mepa yria.
[lmomaae kpyra u €ro 3J€MEHTOB
(cexTopa u cermeHTa). Beraucienue
wiomaaen Guryp, BKIFOYAOIINX
AJIEMEHTHI KpyTa.

DopmyJIMpPOBATH ONpeieJICHUE IPAaBUIbHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTh UX 3JI€MEHTHIL.
IHo1b30BATHCH OHATHEM JIMHBI OKPYKHOCTH,
BBEJICHHBIM C [IOMOILbIO IIPABUIIbHBIX MHOTOYT'OJIbHUKOB,
onpeaeJsATh YUCIO 5, JJIMHY AYTH U PAIUAHHYIO MEpY
yriia mo oopasiy.

IIpoBoauTh NEpexoa OT paAMaHHOW MEpBI yria K
IpajyCHON ¥ HA0OOPOT MO BU3YyaJIbHOM Omope.
OnpeaeasaTs mwionaas Kpyra.

BoiBoauTh popMyJibl (B rpalyCHON U paJuaHHON Mepe)
JUISL JUTAH YT, TUIOIIAIe CEKTOPOB U CETMEHTOB C OIIOPOU
Ha BOIIPOCHBIH IJIaH.

BeruncaaTs momanu Guryp, BKIOYAOMINUX 3JIEMEHTbI
OKPYXHOCTH (Kpyra) ¢ OIopoil Ha CIIpaBOYHYIO
nnpopmanuto. HaxoauTs miomaay B 3a1a4ax peaibHOU
KU3HU.

JBuKeHHs Ilonamue o dsudcenuu ni1ocKocCmu. Pa30uparts npuMepsl, WUTIOCTPUPYIOLINE OHATUS
IVIOCKOCTH Ilapannenvnuiu nepernoc, no6opom u JBUKEHUSI, IEHTPOB U OCEH CUMMETPHU.
(6 v) cummempusi. Ocu u yeHmpol DopMyJIMPOBATH onpeenaeHus MapajuIeIbHOTO
CUMMempuu. IIepeHoca,
Ilpocmetiwiue npumenenus 6 IIOBOPOTAa U OCEBOM CHUMMETPHUM C BU3YaJIIbHOU OIOPOU.
peweHuu 3a0au. HaxoauThb HEMOABMKHBIE TOUKHU IO 00pa3Ily.
HaxoauThb HEHTPBI M OCH CUMMETPUI TPOCTEUIINX UTyp
1o o0Opasiry.
Ilpumensame napanienvHslil NEPEHOC U CUMMEMPUIO NPU
peulenuu 2eomempuiecKux 3a0ay (pazoupams npumepbul).
Hcnonvzoeamv onsi nocmpoenusi u uccie0o8anull
yugposvie pecypcul.
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATHI 1 OnepupoBath NOHITUAMU: (UTYpa, TOUKA, IPsIMAst, YIoJ,




000011IeHHE, METO/I0B KypCcOB 7—9 Ki1accos,
CUCTeMaTU3aIus 00001IIeHIE ¥ CUCTeMATH3AIIHSI 3HAHUH.
3HaAHUI2 [Ipocreiimme reoMmeTpudeckue GUTypbl
(7 v) U UX CBOMCTBA.

TpeyronbHUKH.
IIPSIMBIE.
IIOCTPOEHHUS. YTJIbI B OKPYKHOCTH.

MHOT'OYT'OJIbHUKOB.
[IpsiMast 1 OKpy>KHOCTb.
UYeTtsipexyrojibHUKU. Bricanusie u
OIMCAHHBIEC YETBIPEXYTOJIbHUKH.
Teopema ITudaropa u Hauana
TpUroHOMETpHH. Penienne o0umx
TPEYTOJIbHUKOB.

[IpaBuIBEHBIE MHOTOYTOJIBHUKH.
ITpeoOpa3oBaHus MIOCKOCTH.
Jwxenus. [lonobue. Cummetpusi.
IImomane. Belaucnenue miomaaei.
[Tnomaau nonoOHBIX GuUryp.

BCKTOPH Ha IJIOCKOCTH.

N3mepenne reoMeTpuyecKuX BEIUYUH.
[TapannenbHble ¥ EPIEHANKYJIIPHBIC
OxkpyXHOCTb U KpyT. [ 'eomeTprueckue

BnucanHble 1 onMcaHHbIC OKPYKHOCTHU

Z[eKapTOBLI KOOpAUHATHI Ha TTJIIOCKOCTH.

MHOT'OYTOJIbHUK, PABHOOEAPECHHBIN U PABHOCTOPOHHHI
TPEYTOJIbHUKHU, TPSIMOYTOJIbHBINA TPEYTOJIbHUK, ME/IMaHA,
OucceKkTpuca 1 BbICOTA TPEYTOJIbHUKA, MTapajlieIorpaMm,
poMO, PSIMOYTOJILHUK, KBaJIpaT, TPaMelus; OKPY>KHOCTb,
KacaTresbHasi; paBEeHCTBO U 1oaobue duryp,
TPEYTrOJIbHUKOB;

MapajuIeIbHOCTh U MEPIEHUKYISIPHOCTD IPSIMBIX, YTOJ
MEXy NMPSIMbIMUA, CHMMETPHUSI OTHOCUTEIILHO TOYKH U
MPSIMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YTJa, IJI0IAb,
MepUMETP.

Hcnonb3oBath hopmynbl: IepuMeTpa U Iioaau
MHOT'OYTOJILHUKOB, JJIMHBI OKPY>KHOCTH U ILJIOIIA TN
KpyTa,

00BEMa NMPSAMOYTOJILHOTO Mapalljiesienuneaa.
OnepupoBaTh NOHATUIMU: IPSIMOYTOJIBHASI CUCTEMA
KOOPJAMHAT, BEKTOP; UCIIOIH30BATh 3TU MOHSATHUS JJIS
MpEACTABICHUS JaHHBIX U PELIEHUA 3a7a4, B TOM YHCJIE U3
JIPYTUX YYEOHBIX TIPEIMETOB.

Pemiate 3aaun Ha TOBTOPEHNUE OCHOBHBIX MOHSTHIA,
WJUTFOCTPAITUIO CBSI3€H MEXKIY Pa3TuYHBIMH YaCTSIMHU
Kypca. BeiOupatb MeTo s pelieHus 3a4a4u.
PemaTs 3a1a4m U3 NOBCEHEBHOM )KU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O

7 xaacc (e menee 34 4)

KYPCA «BEPOATHOCTDb U CTATUCTHKA» (IIO 'OJAM OBYYEHMUS)

Temarnueckue OCHOBHOE CO/Iep)KaHNE
OJIOKU, TEMBI

OCHOBHBIE BHJIBI IEITEIILHOCTH 00yUYaONTUXCS

DOnexTpoHHbIe (UHU(POBLIC)
o0Opa3oBaTenbHbIE PeCypChI

3anoJsiHsieTCst MO Mepe
H3YyYCHUA COACPKaAHUA
y4eOHOro npeaMera

IIpencrasienue
AAHHBIX (7 1) [IpakTyeckue BEIYUCIEHUS IO

TaOINYHBIM JaHHBIM. HzBneuenne n

HpCI[CTaBJ'ICHI/IC JaHHBIX B Ta6m/1uax.

HHTCpIpCTaAllA TaOJIMYHEIX JaHHBIX.

OcBauBaTh Ha 0230BOM YPOBHE CIOCOOBI
MpEaACTAaBICHUA CTATUCTUYCCKHUX JaHHBIX U YN CJIOBBIX
MacCHBOB C ITOMOIIBIO TAaOJIHII U IUArpamMM C
UCIOJIb30BAHUEM aKTyaJIbHBIX U BaXKHBIX JAHHBIX




[TpakTrueckas padota « TaOauITBD.
['paduueckoe npencTaBieHNe TaHHBIX B
BUJIC KPYTOBBIX, CTOJIOMKOBBIX
(crombuateIX) nuarpamm. UteHue u
noctpoerue auarpamm. [Tpumepsr
JeMOTpagrUECKUX AUArPaMM.
[TpakTuyeckas padora «Jluarpamme.

(memorpaduveckre JaHHBIE, TPOU3BOJCTBO
MIPOMBIIUIEHHOM U CEIbCKOX03SIMCTBEHHOM MTPOAYKIIHH,
0OLIECTBEHHBIE U IPUPOIAHBIC SIBJICHMUS).

M3yyaTh MeToabl paboTHl C TAOMTUYHBIMU U
rpaduyecKUMU MPeICTABICHUSIMH JAHHBIX C TOMOILBIO
U (POBBIX PECYPCOB B X0J1€ MPAKTUYECKUX padoT (C
HAIPAaBJIAIOIEH TOMOIIBIO).

OnucarejbpHas
craTucTuka (8 )

Yucnoseie Habopbl. CpegHee
apudmeTHIecKoe.

Menuana yucioBoro Habopa.

Y CcTOHYNBOCTH METUAHEL.
[TpakTrueckas padora «Cpennue
3HAUCHUS.

Haubonbiiee 1 HauMeHblIIee 3HAaYCHUS
qrcnoBoro Habopa. Pa3max.

OcBauBaTb Ha 0230BOM YPOBHE MOHATHS: YMCIIOBOM
Habop, Mepa LEHTPATbHON TeHICeHLIUU (Mepa LIEHTpa), B
TOM YHUCIIE CpeliHee apudmMeTnyeckoe, MenaHa.
OnuceIBaTh CTaTUCTUYECKHUE JAHHBIE C TIOMOILBIO
cpenHero apuhMeTHIecKoro U Meiuanbl. Pemats 3anaun
(c MCTIOJTE30BaHUEM 3PUTEILHOMN HATISTHOCTH W/WIH
BEepOAIBHOM OTIOPHI)

M3yuyaTh cBOHCTBA CPEIHUX, B TOM YUCIIE C IOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKUX paboT, (C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM yPOBHE NMOHATHUSI: HanOOIbIIIEE
Y HauMEHbIIIee 3HaU€HHsI YUCIIOBOTO MacCuBa, pa3Max.
Pemath 3agaum Ha BEIOOD crioco0a ONMMCaHMs TaHHBIX B
COOTBETCTBUU C NMPUPOAOH JAHHBIX U LENIMU
VICCJIEJOBAHMSI C HAITPABJISIFOIIEH TOMOILBIO.

Cayuaiinas
U3MEHYMBOCTH (6 1)

Cnyuatinas usmeH4ugocms (npumepbwl).
Yacmoma 3nauenuii 6 maccuge OaHHbIX.
I'pynnuposka. I'ucmoepammeol.
Ilpakmuuecxas paboma « Cnyyaunas
UBMEHUUBOCHID ».

Ocsaugamsb NOHAMUA: YACOMA 3HAYEHUI 8 MACCUBE
OAHHbBIX, 2PYNNUPOBKA OAHHBIX, 2UCTNOSPAMMA.
Cmpoumbs cucmoepammol no oopasyy

Oceausams cpaghuueckue npedcmasienus pasHulx U008
CYUAUHOU USMEHYUBOCMU, 8 MOM YUCTIe C NOMOUWBIO
yugposvix pecypcos, 8 xooe npaxmuieckou pabomeoi.

BBenenue B Teopuio
rpagos (4 4)

I'pagh, éepuwuna, pedpo.
IIpeocmasnenue 3a0auu ¢ nomowbio
epaga. Cmenens (8areHmHoCmb)
sepuiunbvl. Yucno pébep u cymmapras
cmenens gepuiun. Llenv u yuxa. Ilymo 6
epaghe. Ilpeocmasnenue o cesaznocmu
epaga. O6x00 epagpa (3iinepos nyms).
IIpeocmaenenue 06 opueHMupoB8aHHvIX
epaghax.

Ocsausams nonamus: cpag, sepuuna epaga, pedpo
epagha, cmenensv (6a1eHMHOCMb 8EPUIUHDBL), YeNb U YUKIL.
Ocsausams nonamus.: nyms 6 2pagpe, 3i1epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Obcyrcoams pewtenue 3a0a4u Ha NOUCK CYMMbL
cmenerell epuiut epaga, Ha nouck ooxooa epaga, Ha
HOUCK nymell 8 OpUeHmupo8aHHvlx epagax c
Hanpasusirouel NOMoubHo.

Oceausamb cnocoowvl npedcmasienus 3a0ay u3 Kypca




aneeopwvl, 2eomempuu, meopuu 8eposimHocmell, Opy2ux
npeomemos ¢ NOMOwbI0 2pagos (Kapmul, cxembi,
neKkmpuiecKkue yenu, pyHKYUOHaIbHble COOMBENCMEU)
HA NpUMepax.

BeposiTHOCTB M
4acToTa
CJIYYAHHOr 0
coObITHS (4 1)

Cryuaunulti onblm u ciy4aiHoe
cobvimue. Bepoamnocms u yacmoma
cobvimus. Ponv manoseposmuwix u
NPaAKmuyecKu 00CmMo8epHbiX COObIMULL 6
npupoode u 6 oowecmee. Monema u
uepanbHas KOCMv 8 meopuu
eepossimuocmell. Ilpakmuueckas
paboma «Hacmoma evinadenusi opaay.

Oceausamv NOHAMUA. CTIYYAUHBLU ONBIM U CIYUAUHOE
cobvimue, Mano8eposimHoe U NPaKmu4ecku 00CmMo8ePHoe
cobvimue.

H3yuame 3Hauumocms Mano8eposmublx cooblmuil 6
npupooe u obujecmae Ha 8adliCHbIX NpumMepax (asapul,
Hecuacmuvle Cryyau, 3auuma nepcoHaIbHou
uHgopmayuu, nepedaia OaHHbIX).

H3yuams ponv kKiaccuueckux 6eposmHOCmMHbIX MoOeel
(MOHema, uzpanvbHas Kocmy) 8 meopuu 6epoAmMHOCmell.
Habnwoame u uzyuame uacmomy coobimuti 6 NPOCmMbix
9KCNEPUMEHMAx, 8 MOM YUCTe C NOMOUBIO YUPDPOBbIX
pecypcos, 8 xo0e npakmuieckou pabomol.

O06001EeHue,
KOHTPOJIb (5 1)

[TpencraBieHue JaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposiTHOCTB CiTy4aifHOTO COOBITHS.

IToBTOpPATH N3YUEHHOE U BBICTPAMBATDH CUCTEMY
3HAHUM.

Pemars 3axa4m Ha IpEICTaBICHUE U ONTMCAHUE IAHHBIX C
MOMOIIBIO U3YUYEHHBIX XapaKTEPUCTUK C HaIlpaBIISIOIIEN
MIOMOMIBIO.

OO0cyxk1aTh NpUMePBbI CITy4aifHbIX COOBITHH,
MaJIOBEPOATHBIX U IPAKTHUUECKU JOCTOBEPHBIX
CIIy4aiHbIX COOBITHI, UX POJIU B IPUPOJIE U KU3HU
YeJI0BeKa

8 kuacc (ne menee 34 )

Temarmdeckue
OJIOKH, TEMBI

OcHOBHOE cofiepKaHue

OCHOBHBIE BHJIBI IEITEIILHOCTH 00yUYaONTUXCS

OneKTpoHHbIE (LIUPPOBLIE)
o0pa3oBaTeNbHbIE PECYPChI

3anoJsiHsieTCs IO Mepe
U3Y4YeHHSs CO/lep:KaHusl
y4eOHOro mpeamera

IToBTOpEHUE Kypca
7 xknacca (4 )

[IpencraBienue JaHHBIX.
OnucarenbHas cratuctuka. CiyuyaiiHas
M3MEHYUBOCTh. CpeiHHEe YHCIOBOTO
Habopa. CiryuaiiHble COOBITHS.
BepositHocTn 1 yactotsl. Knaccuueckue

IHoBTOPSATH N3y4EHHOE U BBICTPAMBATH CUCTEMY
3HaAHUMU.

Pemars 3a1a4u (o0 BU3yasibHOI onope) Ha
MPEICTABJICHUE U ONMCAHUE IAHHBIX C TOMOIIbIO
M3YUYEHHBIX XapaKTEPUCTHUK.




MO/IeJIM TEOPUU BEPOSITHOCTEM: MOHETA
U UTrpajbHas KOCTb.

Pemars 3ana4u (Mo BU3yaibHOI onope) Ha
IIPEACTABJICHUE TPYIIIIMPOBAHHBIX JAHHBIX U OIIUCAHUE
CIIy4ailHON U3MEHYUBOCTH.

Pemars 3a5a4u (10 BU3yaibHOI onope) Ha
OTIpeIeIeHNe YaCTOThI CIIyYailHbIX COOBITHIL, 00CYKAeHNE
IIPUMEPOB CIIyYalHBIX COOBITUI, MAJIOBEPOSATHBIX U
MIPAKTUYECKH JIOCTOBEPHBIX CITyYalHbBIX COOBITUH, NX
pOJIN B IPUPOJIE U KU3HU YEJIOBEKA.

OnucaresibHas Omxknonenus. /{ucnepcus Yucio8020 Ocsausams nonamus: oucnepcusi U CMaHoapmHoe
CTATHCTHKA. Habopa. Cmanoapmuoe omkioHeHue OMKJIOHEeHUe, UCNOTIb3068AMb MU XAPAKMEPUCMUKU OIS
PaccenBanme yucno8o2o Habopa. /{uazpammol ONUCAHUA PACCeUBAHUS OAHHDBIX.
AAHHBIX pacceusanusl. Yuacmeosamw ¢ oocyscoenuu cunomesor 06
49 OMCYmcmeuy Uy Haiuyuu cesA3u no OUazpammam
pacceusanusl.
Cmpoums ouazpammsl pacceusanusi No UMeIoUWUMCsl
OaHHbBIM, 8 MOM YUCTE C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 aHAIU3A).
MHuoxecTBa MHO0keCTBO, TOJMHOXKECTBO. OcBanBaTh NOHSTHS: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
(4 4) Orneparuy HaJ MHOKECTBAMH: ITOJMHOKECTBO.
00beIMHEHNE, TTIePECEUCHHE, BbInoyHATL onepanuu HaJl  MHOXKECTBAMH:
nonosiHeHrue. CBOMCTBA onepaluii HaJ 00beIMHEeHNE, TIepeceueHue, TonoHeHue (1o oopasiy).
MHO’KECTBAMU: IIEPEMECTUTENBHOE, Hcnoan3oBath CBOWCTBA: IIEPEMECTUTENIBHOE,
coueTaTesIbHOE, paclpee/InTeNbHOE, coueTaTesbHOE, paclpeaeNuTeNbHOE, BKIIOYEHUS (C
BKJItoUeHus. ['papuueckoe UCIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).
IIPEJICTaBICHUE MHOKECTB. Hcnonb3oBath rpaduueckoe NpeacTaBieHue MHOXKECTB
IIPY ONIMCAHWH PEAJIBHBIX IIPOLIECCOB U SIBIEHUH, IPH
peIlIeHnN 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U KYpCOB
(c UICIOTIB30BaHUEM BU3YAJILHOM OMOPBI).
BepositHoCcTh OnemeHTapHble coObITHs. CirydaiiHble OcBauBaTrb Ha 0230BOM YPOBHE  NOHSATHSA:
CIy4aiHOr o coObITus. braronpustcTByomme AIIEMEHTapHOE COOBITHE, CIIyYaiiHOe COOBITHE KaK
coObITHA 3JIeMEeHTapHbIe COOBITHSA. BEpOATHOCTH | COBOKYMHOCTh OJIarOMpPUSITCTBYIOLIUX IE€MEHTAPHBIX
(6 9) coObITHH. OTIBITHI C pABHOBO3MOKHBIMU | COOBITHI, PABHOBO3MOXKHBIE 2JIEMEHTAPHBIE COOBITHS.

9JIEMEHTAPHBIMU COOBITHSIMH.
Crnyualinblii BEIOOP.

[TpakTrueckast pabota « OBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMHI.

Pemath 3aga4u Ha BRIYMCIIEHUE BEPOSITHOCTEN COOBITHIA
10 BEPOSTHOCTSIM 3JIEMEHTApHBIX COOBITUH CITyyaitHOro
OTbITa (C UCTIOJIB30BaHUEM 3PUTEIHLHOM HATJITHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a1aum Ha BEIYHCIICHUE BEPOSITHOCTEH COOBITHIA




B OIIBITaX C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMH, B TOM YHUCJIE C IOMOILBIO KOMIIBIOTEpA (C
UCIIOJIb30BAHUEM 3PUTEIILHON HATIISITHOCTH W/HITH
BepOAIbHOM OTIOPEI).

IIpoBOAMTH U U3YYaTh ONBITHI C PABHOBO3MOKHBIMH
9JICMCHTAapHbBIMU COOBITUSIMU (C HUCIIOJIBb30BaHUECM MOHCET,
UTPAJBHBIX KOCTEH, IPYyTUX MOJENEH) B X01e
NpPaKTHYECKOH pabOTHI (C UCTIOJIB30BAaHNEM BU3YJILHOM
OIIOpbI).

Brenenne B Teopuio
rpagos (4 4)

epeso. Ceoticmea oepesa.
€0UHCMBEHHOCMb NYMU,
cyuwjecmeosanue gucsdeli epuiuHbl,
CB513b MeAHCOY YUCIOM BEPULUH U YUCTIOM
pébep. [Ipasuno ymHoceHus.

Ocsaugams nonamus. depeso Kaxk 2pag 6es yuxia,
sucsa4asn eepuwiuna (aucm), 6emab depesa, nymo 8 oepese,
ouamemp Oepesa.

H3zyuams ceoiicmea oepesa. cywecmsosanue sucayell
8epuLUHbl, €OUHCTNBEHHOCHb NYMU MeHCOY 08V M3
BEPUIUHAMU, CE53b MENHCOY YUCTOM 8EPULUH U YUCTOM
péebep.

Yuacmeoeams 6 obcyymcoenuu pewenusa 3aoauu na
NOUCK U nepeduciienue nymeil 8 depese, onpeoeieHue
qucna eepulur uiu pebep 6 oepese, 06x00 OUHAPHO2O
depesa, 8 MOM 4Yucie ¢ npuMeHeHueM npasuid
VMHONCEHUSL.

Cay4aiinblie
coObITHS (8 4)

IIpomueononoscroe codvimue.
Juaepamma Diinepa. Obveounenue u
nepeceueHnue coovimuii. Hecoemecmuule
cobvimus. Popmyna cnodxceHus
sepossimuocmell. Ilpasuno ymmnooicenus
gepossmuocmen. Ycnognas
seposimuocmy. Hesasucumvie coovimus.
IIpeocmasnenue cuyuaiinoeo
9KCnepumMeHma 8 guoe oepesd.

Oceausams ROHAMUA 83AUMHO NPOMUBONOIONHCHBLE
codvimusi, onepayuu Hao coobLIMuiAMU, 00beOuHeHue U
nepeceuenue coovimuil, ouazpamma unepa (Jurepa—
Benna), coemecmuvie u necoemecmmuie coobimusi.
H3yuame meopemol 0 seposmuocmu 06veOuHenus 08yx
cobvimuti (hopmynvl crodicerus 6eposmuHocmetl).
Yuacmeoeams 6 oocyscoenuu pewenus 3aoauu, 6 mom
yucie mekCmogvle 3a0a4u Ha onpeoeenue
seposamuocmel 06veOUHeHUs U nepecedenus cooblmuil ¢
NOMOWbIO YUCTOBOU NPAMOLL, Ouazpamm Diliepa,
Gopmynvl crodicenus 6eposmHoCcmel.

Ocséausamov nouamusa:  nNpasuio VMHOCEHUS
6eposAmMHOCmel, YCI08HAs 8EPOAMHOCTb, HE3A8UCUMbLE
cobvimus 0epeso CIyuauHo20 onvlma.

H3yuamp ceoiicmea (onpeodeneHus) He3a8UCUMBIX
cobbimui.




Yuacmeoeamo ¢ oocyrscoenuu pewenusn 3a0auu na
onpeodenenue u UCNONIb30BAHUE He3ABUCUMBIX COObIMUIL.
Yuacmeoeamo ¢ oocyrscoenuu pewenusn 3a0auu na
HOUCK 8ePOSIMHOCMEl, 8 MOM YUCEe YCIO0BHBIX, C
UCNOIb306AHUEM 0epesa CIVUAUH020 ONbIMA.

O000menue,
KOHTPOJIb (4 1)

[IpencraBneHne qaHHBIX.
OmnwucarenbHas craTiuctuka. ['pagsi.
BeposiTHOCTB CITy4aifHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH.

IToBTOPATH N3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemaTs 3axaun Ha IpeICTaBI€HHE U OIIMCAHUE JaHHBIX C
IIOMOUIbIO U3YUYEHHBIX XapaKTEPUCTHUK (C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

Yuacmeosamy 6 o6cyscoenuu pewienua 3anauu c
pUMEHEHHEM TpadoB.

Pemats 3a1a4u Ha HaX0X/IEHUE BEPOSATHOCTH
CIIy4aifHOTrO COOBITHS 10 BEPOSITHOCTSIM 3JIEMEHTapHbIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSMU (C BU3yaJIbHON OMOPON).
Yuacmeosams ¢ oocysycoenuu pewienusa 3a1a4m Ha
HaXO0X/IEHHUE BEPOSITHOCTEN O0BbEIMHEHUS U [TEPECEUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C HCIIOJIb30BAHUEM
rpauYecKux MPeICTaBICHU U epeBa CIIy4aitHOTO
OIIBITA.

Yuacmeoeamuv ¢ oocyscoenuu pewenun 3ana4u Ha
nepevnciIeHne KOMOMHAIM (Yuciia MepecTaHOBOK, YHCIIA
COUETaHMIl), HA HAXOXKJIEHNE BEPOSITHOCTEN COOBITUI C
IPUMEHEHHEM KOMOWHATOPUKHU, B TOM YHCIIE C
MCII0JIb30BaHueEM TpeyrosibHuKa [lackans.

9 kuacc (ne menee 34 u)

Tematnueckue
OJIOKH, TeMBI

OcHOBHOE coziep)kaHue

OcHOBHBIC BUBI JCATCIIbHOCTH 06yqa101u1/1xc51

DnexTpoHHBIE (LIUPPOBBIE)
o0pa3oBaTeIbHbIE PECYPCHI

3anoJiHsieTCA MO Mepe
HU3YYCHUA COACPKAHUSA
yueOHOro npeamera

IToBTOpEHHE Kypca
8 kiacca (4 u)

[IpencraBnenue qaHHBIX.
OnmcaTenbHas CTATHCTHKA.
Omnepanuu Haj COOBITUSMHU.
He3aBucuMocTh COOBITHI.

IToBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHMI.

Pemarsb 3agaum Ha IpeICTaBICHUE U OITMCAHNUE JTAHHBIX.
PemiaTs 3a1a4m Ha HaX0XKAECHUE BEPOSITHOCTEN




00beTMHEHNUS U TTIepeCceYCHUs COOBITHI, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIB30BAHUEM IPahUIECKUX
IIPEJCTAaBICHUN U JIepeBa CIIyyailHOro OmbITa.

Pemats 3a1a4uu Ha iepeyuciieHue KOMOMHAIMH (Yncia
[IEPECTaHOBOK, YMCJIa COUETAaHUI ), HA HAX0XKJICHUE
BEPOSTHOCTEH COOBITHI C TPUMEHEHHEM KOMOMHATOPHKH,

JIEMEHTBI
KoMOuHaTopukH (4

4)

KomOuHaTopHOE MpaBUiio yMHOKECHHUSI.
IlepecranoBku. @akropuan. CouetaHus
Y YUCIIO COYETaHUM. 1peyeonbHux
Ilackans. Ilpaktuyeckas pabota
«Bpranciaenne BeposSITHOCTEN ¢
MCIIOJIb30BaHNEM KOMOMHATOPHBIX
(GyHKIUH 37IEKTPOHHBIX TaOIUID).

OcBauBaTbh Ha 0230BOM YPOBHE  TOHSITHS:
KOMOHMHATOPHOE MPAaBHIJIO YMHOXKEHUS, YIOPSIOUCHHAS
napa, Tpoiika 0ObEeKTOB, IIepecTaHOBKA, (haKTOpHAaJl YUCIIa,
COUYeTaHHe, YUCIIO0 COUEeTaHUul, mpeyeonrvruk llackans.
Pemath npocreiinue 3a1a4m Ha IepEUNCICHHIE
YIOPSIOYSHHBIX Tap, TPOEK, IePEUnCIICHIE
MepPEeCTaHOBOK U COUETAHUI DIIEMEHTOB PA3INYHBIX
MHOeCTB (T10 00pa3siry).

Pemath npocreiimmue 3a1a4mM Ha IPUMEHEHHE YK CIIa
coueTaHuii B anredpe (COKpaeHHOEe yMHOKEHHE, OMHOM
HproToHa) (¢ HampaBIIsAIoIel TOMOIIBIO).

Pemiathb, npuMeHsisi KOMOWHATOPUKY, 3a/1a4U HA
BBIUHCIICHHE BEPOSITHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
ANEKTPOHHBIX TAOIUIL B X0O/I€ MPAKTUUECKOM paboThI (¢
BU3YaJIbHOW OTIOPOiA).

I'eomeTpuueckas I'eomempuueckas 6epoamnocme. Ocsaugamv nonamue 2eomMempuyecKoli eposimHOCmu.
BePOSITHOCTH Cnyuatineiii 6160p mouku u3 gueypel Ha | Yuacmeosams 6 o6cycoenuu pewienus 3a0avu Ha
4 ) NJIOCKOCMU, U3 OMpe3Ka, uz oyeu HAXO0JiCOeHUE BEPOSIMHOCTEL 8 ONbIMAX, NPEOCMABUMBIX
OKDYHCHOCIIU. KaK 8blO0p MoyeK U3 MHO20y20bHUKA, Kpy2d, Ompe3Ka
UU OY2U OKDYHCHOCIIU, YUCTI08020 NPOMEICYMKA
HUcnbiTanns Hcneiranne. ¥Ycnex u Heynaua. Cepust OcBauBaTh Ha 6230BOM yYpPOBHE IIOHATHSA: UCIIBITAHUE,
bepuyiuiu (6 1) HCTIBITAaHUH 70 IEPBOTO yCIIEXa. 3JIEMEHTapPHOE COOBITHE B UCIIBITAHHH (YCIIEX U HEYy/1a4a),

Wcnbitanus beprymm. BepostHocTn
COOBITHI B CEpUU HCIIBITAHUH
bepnymnu. [Ipaktuueckas pabora
«Hcnpiranus bepryim.

cepus UCIBITAHNUMN, HACTYIUIEHHE NIEPBOTO yClexa
(neynaun), cepus ucnbiTanuii bepuymmu.

Pemate npocreiimue 3a1a4y Ha HAX0XKACHUE
BEPOSTHOCTEN COOBITHI B CEpUU UCIIBITAHUN J0 IIEPBOTO
ycriexa, B TOM YHUClie C IpUMEHEHHEM (POpMYJIIbl CYMMBI
reoMeTpUUYECKOI Mporpeccuu (C ornopoit Ha CIPaBOYHYIO
UHPOPMAIIHIO).

Pemars npocreiiime 3a1a4m Ha HAXOXKICHUE
BEPOSTHOCTEH 3JIEMEHTapHBIX COOBITUH B cepun




ucnbITaHuM bepHyun, Ha HAX0XKIECHNUE BEPOSITHOCTH
OIpPEAEICHHOr0 YUCIIa YCIIEXOB B CEPUU MCTIBITAHUN
bepuyum (¢ BU3yalbHOMN OMOPOiA).

H3yuaTth B X0/1€ NPpaKTU4ECKOH padoThl, B TOM YHUCIE C
MTOMOIIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
CcepuM UCHIbITaHuK bepHyum

Cayuaiinas
BeJimunHa (6 1)

CityyaliHasi BeJIMYMHA U pacIipe/ieJiCHUe
BEpOSATHOCTEM. Maremarudeckoe
OXKMJaHUE U TUCTIEPCUS CITyHYaHOMN
BeJIMYUHBI. [[pMepb MaTeMaTuuecKoro
OKUJaHHS KaK TEOPETHUECKOTO
CPEIHETO 3HAYCHUS BETUYMHBI.
[TonsiTre 0 3aKOHE OOJBLINX YHCET.
N3mepenne BeposITHOCTEH ¢ TOMOIIBIO
yactoT. [IpuMmenenune 3axoHa 601bIINUX
YHCell.

OcBouTb Ha 0230BOM YPOBHE NOHATHS: CITy4daiiHas
BEJIMYMHA, 3HAYEHUE CITYyYaHON BEJINYMHBI,
pacrpeeneHne BEposiTHOCTEM.

H3yuatsb n 00cy:kaaTh IpUMEPHI JUCKPETHBIX U
HEMPEepBIBHBIX CITyYallHBIX BEJIUYUH (POCT, BEC YEIOBEKA,
YHUCJICHHOCTh HACCIICHMS, APYTHC U3MEHUYNBBIC BEIIMYNHEI,
paccMaTpuBaBIIUECS B Kypce CTATUCTUKH), MOJIEIIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIy4YailHBIMU
omnbITaMH (OpocaHre MOHETbI, UTPAIbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBaTh Ha 0230BOM YyPOBHE  INOHATHS:
MaTE€MaTHYECKOE 0KUIAHUE CIIy9aiiHOW BEJIMUMHBI KaK
TEOPETUUECKOE CpeHEE 3HAUCHUE, IUCIIEPCUS CIIyYaliHOU
BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU YUCIOBOIO Habopa.
PemaThb 3aqa4u Ha BEIYKCICHHE MaTEMaTHIECKOTO
O’KMJIaHUSI U TUCIIEPCUU TUCKPETHOM CITy4aliHON
BEJIMYMHBI 110 3aJaHHOMY PacIpele]ICHHIO0, B TOM YNCIIE
3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEpesiMU (C
HampaBJISIONIEH TOMOIIBIO).

3HAKOMHMTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JUCTIepCUell HEKOTOPBIX paclpeAeieHUl, B TOM YUCIIe
pacrpeneneHns CIly4aiiHOM BETUYNHBI «YUCIIO YCIIEXOBY
B CEpUU UCHBITaHUN bepHyiu.

H3yuarh yacToTy COOBITHS B MOBTOPSIOLIUXCS
CIIy4alHBIX ONbITaX KaK CIy4allHyl0 BEJIUYUHY.
3HAKOMMTBCS C 3aKOHOM OOJIBITUX YHceN (B popme
bepnynnm): mpu 6OIBIIOM YKCIIE ONBITOB YAaCTOTa
cOOBITHS OJIM3Ka K €r0 BEPOSATHOCTH.

Pemath 3aqa4uu Ha U3MepeHNE BEPOSITHOCTEH C
MTOMOIIIBIO YacTOT (C HAMPABJIAIOICH TTOMOIIIBIO).
OO6cy:x1aTh POJIb 3aKOHA OOBIINX YHCET B 000CHOBAHUH




Y4acTOTHOT'O METO/1a U3MEPEHHS BEPOSITHOCTEH.
OO0cyxk1aTh 3aKOH OOJIBIINX YHCEN KaK MPOSBICHHUE
CTaTUCTUYECKOM yCTOfI‘IHBOCTI/I B UI3BMCHYHMBBIX ABJICHHUAX,
POJIb 3aKOHA OOJIBLIMX YMCEN B IPUPOJIE U B KHU3HU
YeJIOBEKA.

O000meHMe,
KOHTPOJIb (10 1)

[IpencraBieHue qTaHHBIX.
OmnucarenpHas CTaTUCTUKA.

BeposTHOCTB ciTydaiiHOTO COOBITHS.

DneMeHTbl KOMOMHATOPUKH.
Crny4aiiHble BEJIMUYMHBI U
pacnpezaeneHust.

IIoBTOPATH U3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHMM.

PemiaTe 3aga4u Ha NIPEJCTABICHUE U ONIUCAHUE JAHHBIX.
Pemats 3a1a4un Ha HAXOXK/IEHUE BEPOSITHOCTEH COOBITHH,
B TOM YHCJIE B OIIBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTAapPHBIMU COOBITUSMHU, BEPOSTHOCTEN
00bEIMHEHNUS U TIEPECEUECHUSI COOBITHM, BEIYUCIAT
BEPOATHOCTH B OIIBITAX C CEPUSMMU CIIy4alHBIX
WCIIBITAHUI
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