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IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

OcBoenne yqe6H0ro npeamMeTa «Maremaruka JOJIDKHO obOecreynuBaTh JOCTHXKCHUE Ha YPOBHE OCHOBHOI'O 061uer0 06p330BaHI/I5[ CICOYIOIIUX
JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:
IIarproTnyeckoe BOCIMTAHUE:

IMMPOABJICHUCM MHTEPCCA K NPOUIJIOMY W HACTOALIEMY pOCCHfICKOﬁ MaTeMaTuKu, HCHHOCTHBIM OTHOIICHUEM K JOCTUXKCHUAM pOCCI/IfICKHX MaT€MaTHKOB
n pOCCHﬁCKOﬁ MaTeMaTU4eCKOn IIKOJBbI, K MCIIOJIb30BAHHUIO 5TUX ,Z[OCTI/I)KCHI/Iﬁ B JPYIr'uX HayKax U NPUKIIaJHbIX c@epax.

Fpamancxoe H IYXOBHO-HPABCTBC€HHOC€ BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH Ipak/laHuHA U peaTu3alliu €ro Mpas, NPEJCTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYD, ABJICHUH, IPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCH! U TIP.);

TOTOBHOCTBKO K O6CY)KI[€HI/IIO OTUYCCKUX HpO6JICM, CBA3aHHBIX C MPAKTUYCCKUM HNPUMCHCHHUEM ,Z[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUEM BaKHOCTU
MOPAJIbHO-3TUYCCKUX IMMPHUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

TpynoBoe Bocnnutanue:

YCTAaHOBKOM Ha AKTUBHOE y4aCTUE B PELICHHUM INPAKTHYECKUX 3a1a4 MAaTEMaTUYECKOM HAIPABICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHU4YECKOT O
o0Opa3oBaHMs Ha MPOTSHKEHUU BCEHl JKU3HM IS YCHEIIHOM Npo(deCCHOHATBHOW NEATENIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH; OCO3HAHHBIM
BBIOOPOM U TOCTPOCHHEM HHIUBUAYAJTLHOW TPAaCKTOPHUHM 0OOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
noTpedHoCTEH.

JcTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHUECKOMY BOCIHPHITHIO MaTEeMAaTUYECKUX OOBEKTOB, 3a]ay, PElICHHM, pacCyX JAeHUW; YMEHHUIO BUIETbH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.



HeHHOCTI/I HAYYHOI'O IMO3HAHMSA
OpI/IeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAaY4YHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA YCTIOBEKA, IIPUPOALI U
O6H.[CCTBa, IMIOHHUMAaHHEM MaTEeMaTHYCCKOM HAayYKH KakK C(bepbl YeJIOBEUYECKOM ACATCIIBHOCTH, 3TaIllOB et Pa3sBUTUA W 3HAYUMOCTH JId Pa3BHUTHA

OUBUIN3al0UK, OBJIAACHUEM SA3BIKOM MAaTC€MaTUKH U MaTeMaTH4eCKOM KyanypOfI KakK CpC€IACTBOM IIO3HAaHWA MHpA;, OBJIAACHHUEM HpOCTGﬁHIHMH
HaBBIKAMH HCCJICIOBATEILCKOM ACSITCIHbHOCTH.

duznyeckoe BOCIUTAHHE, (JOpMUPOBaHHE KYJbTYPBbI 310POBbSI H IMOLMOHAJIBHOTO 0JIArONOTYYHs:

TFOTOBHOCTBIO TPUMEHSATh MaTeMaTHMUECKHE 3HAHUS B HHTEpPEcax CBOETO 3[0pOBbS, BEACHMS 3J0pOBOro 0O0pa3a >KHU3HHM (340pOBOE IUTAHHE,
cOamaHCHUpPOBAaHHBIN PEKUM 3aHITUN U OTIBIXA, peryispHas pundeckas akTUBHOCTD); C(hOPMUPOBAHHOCTHIO HABbIKa pediekcruu, IpU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOI'0 e IpaBa JAPyroro 4yeioBeKa.

JKOJIOTHYECKOe BOCITUTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHNe MaTeMaTHUeCKUX 3HaHUH Ui PEelIeHUs 3a/1a4 B 00JIaCTH COXPAHHOCTHU OKpYXKAIoUIel cpebl, INIAHUPOBAHUSI IIOCTYIIKOB
U OLEHKM UX BO3MOXXHBIX IMOCIEACTBHM ISl OKpYXarolled Cpelbl; OCO3HAHMEM TIJI00AJbHOTO XapakTepa SKOJIOTMYECKMX MpoOjeM M myTed X
pelIeHus.

JINYHOCTHBIE Pe3yJIbTAThI, 00eCeYUBAIOIINE AJANTANMI0 00y4aI0Ierocsi K M3MEeHS IOIHUMCS YCJIOBUSAM COLUAJIBLHON U NIPUPOIHOI cpeabl:

TOTOBHOCTBIO K I[GﬁCTBHfIM B YCJIOBHUAX HCOHp@I[CJIéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4gepe3 MPAKTUICCKYIO JACATCIBHOCTE, B TOM
YHUCJIIC YMCHHUC YUUTHCA Y APYTHUX mo,ueﬁ, HpI/I06peTaTB B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHU, HABBIKW U KOMIICTCHIIUU U3 OIIbITA APYTHUX;

HCO6XOI[I/IMOCT]':>IO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM YHCJIC q)OpMy.]'II/IpOBaTB HNACHU, IMOHATHA, TUIIOTC3bI 00 00BeKTax u SABJICHUAX, B TOM 4YHCIIC
paHEC HCU3BCCTHBIX, OCO3HABAThH He(i)I/IHI/ITI)I COOCTBEHHBIX 3HAHUH U KOMHCTCHTHOCTeﬁ, IJIaHUPOBATh CcBOE Pa3BUTHUC,

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALMIO KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBAThH
IIPUHUMAaeMble PEeLIeHHs U AeUCTBU, (POPMYIHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaTbl OCBOCHUS MpOrpaMMbl yueOHoro mpeamera «MartemaTtukay XapaKTepU3YIOTCS OBJIAJIEHUEM VHUBEPCANbHbIMU
NO3HABAMENbHBIMU OCLICMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANbHIMU PEYIAMUEHBIMU OCliCTNEUIMU.



1) Ynusepcanvuvie noznasamenvuwle Oeticmsus obecneyusarom Gopmuposanue 6a306biX KOZHUMUBHBIX HPOYECco8 obyuaruwuxcsa (oceoenue

Memo008 NOZHAHUSL OKPYAHCAIOWe20 MUpA,; NpUMeHeHUe 102U4eCKUX, UCCe008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBble JJoruyeckue AelicTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA MAaTEMAaTHUYECKUX O0BEKTOB, IIOHATHIA, OTHOLICHUH MEXAY MOHATHIMU;
(bopMyIMpOBaTh ONpeACICHHs OHATHI; yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JUIsl 00OOIIEHUS U CpaBHEHUH,
KpUTEpUU IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYyIUpPOBaTh U Pe0OPa30BbIBATE CYXKIECHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHBIC, €IUHUYHBIC, YACTHBIE U 00IIHE;
YCIIOBHBIC; BBISBIIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHs B (DaKkTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSX;
IpearaTb KpUTEpUU IS BBISIBICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUECHNUN, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;
pa3bupaTh JOKa3aTelbCTBA MaTeMaTHMYECKUX YTBEPKACHUH (TIpsiMble M OT MPOTHUBHOIO), IPOBOJUTH CaMOCTOSITEILHO HECIIOKHBIE
JI0Ka3aTeJIbCTBA MaTEMATUUECKUX (PaKTOB, BBICTPAUBATh APTyMEHTALINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

00OCHOBBIBaTh COOCTBEHHBIE PACCYXICHMs; BbIOMpaTh croco0 pelleHus ydeOHOW 3ajauu (CpaBHMBATh HECKOJBKO BapUAaHTOB pPELICHMS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTenLCKHeE JeHCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKIII HHCTPYMEHT MO3HAHNUS,

dhopmMynupoBaTh BOIPOCH], (PUKCUPYIONIUE MPOTHBOPEUYUE, MPOOIEMYy, CAMOCTOSITEIIPHO YCTaHABJIMBATh MCKOMOE W JaHHOE€, (OpMHUPOBATH
TUIIOTE3Y,

apryMEeHTHPOBATEH CBOIO IMO3UIIUIO, MHEHUE,

MPOBOAWTh IO CAMOCTOSITENIbHO COCTABICHHOMY IUJIaHY HECIOKHBIM DKCIEPUMEHT, HEOOIBINOe HCCIAEA0BaHUE 10 YCTAaHOBICHHIO
0COOEHHOCTEN MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOiA;

CaMOCTOSITENTLHO (pOpMyIHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3yiabTaTaM MPOBEAEHHOTO HAOMIOIEHUS, HCCICIOBAaHUS, OICHUBATh
,HOCTOBepHOCTI) HO.]'Iy‘IeHHI)IX pGSYJ'IBTaTOB, BBIBOJIOB U 0606HIGHHI>'I; HpOFHOSI/IpOBaTB BO3MOXHOEC pa3BI/ITI/Ie npouecca, a TAKKXE BBIABUI'AaThb
MIPEIIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Padorta ¢ undopmanmeii:

BBIABJIATH HEAOCTATOYHOCTH U M30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX, HGO6X0}1I/IMBIX JJI pCHICHUA 3a1a4u,



BEIOMpATh, AaHATTM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETHUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BHJIOB U (JOPM MPEICTABICHUS;

BBIOMpaTh (OopMy MpeAcTaBlieHUs WHGOPMAIMM W HILIIOCTPUPOBATh peIIaeMble 3a7add CXEMaMH, JharpaMMaMH, WHON TpapuKkod M HX
KOMOHMHALIMSIMU,

OILICHUBATh HAAEKHOCTh MH(DOPMALIMU IO KPUTEPHSIM, MTPEITIOKESHHBIM YUUTEIEM WK CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

2) VHusepcanvHble KOMMYyHUKamMugHble Oelicmsus 00ecnedudarom chopmMuposanHoCmy COYUATbHBIX HABLIKOS 00YUAIOUUXCH.

Oo0menmne:

BOCIIPUHUMATH U JOPMYIUPOBATEH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMH U EJISIMHA OOIIICHUS;

SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, /JaBaThb IMOSICHEHUS MO XOIy PEIICHHUs 3a/ayH,
KOMMEHTHUPOBATh TOJTYICHHBINA Pe3yNIbTaT; B X0 00CYKICHHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY OOCYXIaeMON TEMBI, MPOOIEMbI, perraeMoi
3aJlauM, BHICKA3bIBATh UJI€U, HAIlCJIEHHBIE HA TIOUCK PEIICHUS;

COIIOCTABJISITh CBOM CYXKJICHHUS C CYXJICHHUSIMH JIPYTHX YYaCTHUKOB JHATIOTa, OOHAPYKUBATH PA3JIMUUE M CXOJICTBO IMO3UIINN;

B KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABIIATH PE3YJIbTATHI PEIICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIICI0BAHMS, POCKTA;

CaMOCTOSITENTLHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 33724 MPE3CHTAIUU U OCOOEHHOCTEH ay TuTOPUH.

CoTpyannuecTBo:

3)

IIOHUMATb U UCIIOJIB30BATh NPCUMYIICCTBA KOMaH)IHOfI nu HHI[HBHI[yaHBHOﬁ pa6OTLI IIpH pCUICHUA y‘Ie6HI>IX MAaTEMATUYCCKUX 3aJa4,
IpUHUMATh LCJIb COBMECTHOU ACATCIIbHOCTH, IINIAHUPOBATH OPraHU3AIUTO COBMECTHOM pa6OTLI, pacupCacyssATb BUABI pa6OT, A0roBapuBaThbCA,
00CyX/1aTh MPOIECC U PE3yIbTaT PaboThI;

0000111aTh MHEHHUSI HECKOJIBKUX JIFO/IEH; yJyacTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYKAEHUs, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBbI U
ap.);

BBIITOJIHATHE CBOKO 4YAaCThb paGOTLI U KOOPAUHUPOBATH CBOU ﬂeﬁCTBHH C ApYTUMHU WICHAMU KOMAaHbI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT MO KpUTEPUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

YHugepcanbezepezyﬂﬂmuemﬂe Oeticmeus obecneyusarom cﬁopmupoecmue CMbICNI06bLX YCMAHOB0K U IHCUZHEHHBIX HABBLIKOB TUHHOCTU.

Camoopranmu3anmus:

CaMOCTOSITENIHO COCTABJIATH IUIAH, AJITOPUTM PELCHU 33aJauu (UM €r0 YacTh), BBIOMPATh CIIOCO0 PEeLIeHUs ¢ YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHAHTHI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUK.



CaMOKOHTPOJIb:

—  BJaJeTh ciocobaMu caMONPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yibTaTa pellleHrs MaTeMaTHUeCKOH 3a/1auu;

— TPEIBUAECTb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPM PELUIEHMM 33Jaud, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

—  OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ACATEIbHOCTU MOCTABICHHON LIETH U YCIOBHSIM, OOBSICHATH MPUUUHBI JTOCTHKCHUS WU HEAOCTHIKEHHS
L[eJIH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHUS paboyel mporpaMmsbl 10 MaTeMaTUKE MPEICTABIEHBI 110 T0/1aM 00y4eHUs B CIEAYIOIIUX pa3/ienax IporpaMMbl B
pamKax OTHENbHBIX KypcoB: B 5—6 kiaccax — Kypca «Martemarukay, B 7—9 kiaccax — KypcoB «AunreOpa», «l'eomerpusi», «BeposarHocTs u
CTaTUCTHUKAY.

Pa3BuTue noruueckux MpeacTaBICHUN U HABBIKOB JIOTHYECKOTO MBIIUICHUS OCYIIECTBIISIETCS Ha MPOTSHKEHUH BCEX JIET 00yUeHUsI B OCHOBHOM IIKOJIE B
paMKax Bcex Ha3BaHHBIX KypcoB. IIpenmnonaraercs, 4To BBITYCKHUK OCHOBHOMW IIIKOJIBI CMOXKET CTPOMTDH BBICKA3bIBAaHMS M OTPULIAHMS BBICKA3bIBaHUH,
pacrno3HaBaTh UCTUHHbIE U JIOKHBIE BbICKA3bIBAHUS, IPUBOAUTDH MPUMEPHI U KOHTPIPUMEPDI, OBJIAJICET NOHITUSIMU: ONPEAEICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO — M HAYUUTCS UCIOIB30BATh UX IPHU BBITOJHEHUH y4eOHBIX U BHEYUEOHBIX 3a/1a4.



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHKAY. 5-6 KJIACCbI
COJAEPKAHUE YYEBHOI'O KYPCA <MATEMATHUKA» 5 KJIACC

HartypaJjbHble 4yucia 1 HYJIb

HarypansHoe uncino. Psg Hatypansabix yncen. Yucno 0. M300pakeHne HATypaIbHBIX YHCENI TOYKaMU Ha KOOPAMHATHOU (YMCIIOBOM ) TIPSIMOM.

[TosunmonHas cucrema cuuciaeHus. PuMckass Hymepanus Kak IOpUMEpP HEMO3UIMOHHOM cucTeMbl cuucieHus. JlecarnuyHas cucrema
CUHCIICHHUS.

CpaBHeHuE HaTypaJbHBIX YUCEN, CPAaBHEHHE HAaTypalbHbIX uucell ¢ HylaéM. CrocoObl cpaBHeHUsA. OKpyIiIeHnEe HAaTypalbHbIX YHCEI.

CrnosxeHne HaTypaJbHBIX YUCEIl; CBOMCTBO HYJISI P CIOXKEHUH. BrlunTaHue Kak AeHCTBUE, 00OpaTHOE CIOKEHUIO. Y MHOKEHUE HATYPabHBIX
YHCEJ; CBOMCTBA HYJISI U €UHUIIBI TP YMHOXEHUU. [leneHune kak aeiicTBue, 00paTHOe yMHOKEeHHIO. KOMIIOHEHTHI AEMCTBUH, CBA3b MEXKIY HHUMHU.
[IpoBepka pesynpTaTa apudmerndyeckoro nedcTBus. llepeMecTuTenbHOE M codeTaTeNbHOE CBOWCTBA (3aKOHBI) CIIOXKEHHS M YMHOXKEHHS,
pacnpenenuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonp3oBanue OyKB J1si 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allMCU CBOMCTB apuU(PMETHUECKUX JICHCTBUM.

Jenutenu u KpaTHbIE YKCTa, pa3ioxkeHne Ha MHoxkutenu. [Ipocteie u coctaBuble uncna. [IpusHaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenune c
OCTAaTKOM.

CreneHb ¢ HaTypaJbHBIM [TOKa3aTesaeM. 3alkch YUCa B BUJE CYMMBI pa3psiAHbIX CIaraeMblX.

YucnoBoe BbIpakeHUE. BpunciaeHne 3Ha4eHUH YNCIIOBBIX BBIPAXKEHUM; MIOPSIIOK BBIIIOJIHEHUS NeiCTBUH. Mcnonp30BaHue IpU BBIYACICHUSIX
MEPEMECTUTENBHOIO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHHUSI, paCpeIeINTEIbHOIO CBOMCTBA YMHOKEHUSI.

Jpoou

[IpencraBienue o 1poOu Kak crioco0e 3anucu 4acTu BeauduHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIe U HepaBUiIbHBIE Ipoou. CMeniaHHast
IpoOb; MpeACTaBIeHNEe CMELIAHHOW JpoOu B BHUJI€ HENIPABUIBLHON APOOHM M BBIJEIEHUE LIENOH YacTH 4Mciaa U3 HeMpaBWIbHOM Jpolu. M3o0paxenue
npobeil ToukaMu Ha 4uciioBoi mpsiMoil. OcHOBHOE cBoMcTBO poOu. Cokpatenue apooei. IlpuBenenue npodu k HoBoMmy 3HameHaremnto. CpaBHEHUE
IpoOeii.

CrnosxeHue U BblUMTaHUE IpoOeil. YMHOXKeHue U aeneHue apoodeil; B3auMHo-o0paTHbIe ApoOu. HaxoxkaeHne yacTu 1enoro v Leiaoro mo ero
YacTH.

Hecstnunas 3anuck apooOeit. [Ipeacrapnenune necaTuyHON apoOM B BHIE OOBIKHOBEHHOW. M300pakeHne NEeCATHYHBIX ApOOeH TOYKaMH Ha
4YHCI0BO npsiMoii. CpaBHEHHE AECATUYHBIX IPOOEH.

Apudmerndeckue IeiCTBUS C JECATUUHBIME Ipo0siMu. OKpyriieHHe NeCATUYHBIX Ipo0eit.

Pelnenue TeKCTOBBIX 33124

Pemennie TEeKCTOBBIX 3adau apudmeTHueckuM crnocoOoMm. Pemienue normyeckux 3agad. Pemenue 3agau mnepeObopoM BCEX BO3MOMKHBIX
BapuaHTOB. lcrionb30Banue Mpy pelieHnHt 3a7a4 TabJIUI U CXEM.

Pemenne 3amau, copepxalivx 3aBUCHMOCTH, CBS3BIBAIOIINME BEIMYMUHBI: CKOPOCTb, BPEMs, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTD.
Enununs! usmepeHus: Macchbl, 00bEMa, IIEHbI; paCCTOSHUS, BpeMEHH, CKOPOCTU. CBS3b MEXY €MHULIAMHU U3MEPEHUS KaX 101 BeTUYUHBI.



Penienne ocCHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBnenue naHHBIX B BUE TAOIHUII, CTOJOYATHIX TUArpamMM.

Harasinnasi reomerpust

Harnsaneie npencraBieHus o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, JIyd, YroJ, JOMaHas, MHOTOYIOJbHHUK, OKPYKHOCTb, KpPYT.
VYrou. [Ipsimoii, oCTpbId, TYNOM U Pa3BEPHYTHIA YIJIbI.

JlnvuHa oTpe3ka, METpUYECKHUE €AMHUIIBI IIUHBL. J[JIMHA JIOMaHOM, IEPUMETP MHOTOYrOJIbHUKA. VI3MEpEHUe U MOCTPOCHUE YIJIOB C ITOMOIIBIO
TpPaHCIIOPTHPA.

Harnsaneie npencraBinenns o purypax Ha INIOCKOCTH: MHOTOYTOJIBHHK; IPSIMOYTOJIBHHK, KBAJIPAT; TPEYTOJIBHHK, O PABEHCTBE QUTYP.

N300paxkenue Guryp, B TOM 4ucie Ha kierdaroi Oymare. [locrpoenue konduryparuii u3 yacrteil npsaMoi, OKpy>KHOCTH Ha HEJIMHOBAaHHOW U
KJeT4aroil Oymare. Vcnoiab30BaHHE CBONCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBAJpaTa.

[Tnomanp nNpsIMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4ucie (Uryp, n300pakE€HHbIX Ha KJIET4aTOU
Oymare. EAMHUIIBI N3MEpEHUS TUIOMIA TN,

Harnsiiaele mpeacTaBieHHst O MPOCTPAHCTBEHHBIX (Urypax: MpsIMOYroJibHBIN Mapajuiesnenunen, KyO0, MHOrorpaHHuku. M3oOpaskeHue
MPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u napamienenunena. Co3gaHue Mojesneil MHOTOTPAaHHUKOB (M3 OyMmaru, MpOBOJIOKH, IUIACTHIIMHA U
Jp.).

O0bEM psAMOYTOJIBHOTO Napajuienenunena, kyoa. Ennnuiel nsmepenus oobéma.

COJAEPKAHUE YYEBHOI'O KYPCA «<MATEMATHUKA» 6 KIIACC
HarypanbHble unciia

ApudmeTndeckre NEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHCIaMU. UWCIOBBIE BBIpaXEHUS, MOPSAIOK ACWCTBUN, MCHOJIB30BaHUE
cko0ok. Ucnonn3oBanue IIPpH BBIYUCIICHUAX MECPEMECTUTCIILHOIO U COYCTATCIBbHOI'O CBOWCTB CJIOKEHHSA U YMHOXCHUA, paClipC€aAcInTCIbHOTIO CBOMCTBA
yMHO€HHs1. OKpyTieHne HaTypadbHbIX YUCEN.

Jenutenu u KpaTHbIE YUCIIa; HAMOOIBIINK OOIIMI AeTUTETh U HaUMEHbIee o0I1ee KpaTHoe. J{eTuMoCTs CyMMBI U IpOou3BeieHus. JleneHue ¢
OCTAaTKOM.

JApoou

OObIKHOBEHHAsT 1poOb, OCHOBHOE CBOMCTBO ApoOH, cokpaimieHue apobeir. CpaBHeHWE W ymopsaodMBaHuE ApoOeit. Pemenue 3amay Ha
HaXOXJEHWE YacTHU OT IEJNOro W Ienoro mo ero yactu. JpoOHoe uucino kak pesynbraT neieHus. [IpencraBieHue OecsSITHUHON IpoOM B BHJE
OOBIKHOBEHHOW JPOOH M BO3MOXKHOCTB MPE/ICTABICHNUS] OOBIKHOBEHHOU JPOOH B BUIE JAeCATUYHON. JlecsTuaHbIe 1poOu M METpUYeCKas CUCTeMa Mep.
ApudmeTrndeckre IeHCTBUS U YUCIOBBIE BRIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OrtHomenue. /lenenue B JaHHOM OTHOIIEHUH. Maciitad, mponopius. [[puMeHenre mponopiuii Mpu pEIICHUH 3a1ad.

[TonsiTrie mporieHTa. BerduciaeHne mporeHTa OT BEIMYMHBI U BEIMYUHBI MO €€ MPOIEHTY. BhipaxkeHre MpOIEHTOB JECATHUYHBIMH JPOOSIMHU.
Pemenue 3amau Ha polieHTHI. BeipaykeHre OTHOIIEHUS BEIMYWH B MPOIICHTAX.

IHos0:kuTENBHBIE M OTPULIATEIbHBIE YHCJIA



[TonoxurenbHbIE U OTpHULATeNbHbIe YKcia. Llensle uncina. Moaynb 4ncia, reoOMeTpUUecKass HHTepIpeTanus Moaynsa yucia. M3obpaxenue
YHUCeJ Ha KOOPAUHATHOU MPsAMOM. YHCIOBBIE TPOMEKYTKH.

CpaBHeHue uncen. ApupMeTndeckue JeUCTBUS ¢ OJOKHUTEIBHBIMHI U OTPULIATEIHBIMU YUCIIAMH.

[IpsimoyronbHasi cucTeMa KOOpAuHAT Ha miockocTu. KoopauHaTel TOUKM Ha MIIOCKOCTH, adciucca u opauHara. [locrtpoenue Touek u ¢puryp
Ha KOOPJMHATHOM IJIOCKOCTH.

BykBeHHBbIe BHIPA:KEHHUS

[Ipumenenne OYKB mJis 3alMCH MAaTeMAaTHYECKHX BBIPAKCHMH W mpemiokeHuit. CBoicTBa apuMeTHUECKUX JeHCTBUN. ByKkBeHHBIE
BBIPQ)KEHUS M YUCIIOBBIEC MTOACTAaHOBKH. ByKBEeHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIOHEHTA. DOpMyITbl; (GOpMyIIBl TEpUMETpa U IIIOLIA K
PsIMOYTOJIbHHKA, KBaJipaTa, 00bEMa napaienenurnena 1 Kyoa.

Pemienne TeKcTOBBIX 32124

Pemenune TekcToBBIX 3amad apupMeTHUYECKHMM crocoboM. Pemenue soruueckux 3ajnad. PemieHue 3amad mepebopoM BceX BO3MOMKHBIX
BAPUAHTOB.

Pemenune 3amau, copepaimiux 3aBUCHMOCTH, CBS3BIBAIOIIUMX BEJIWYMHBI: CKOPOCTb, BPEMS, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD;
MIPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. EAMHUIIBI H3MEPEHHUs: MacChl, CTOUMOCTH; PACCTOSHUS, BpeMEeHH, CKOpOCTU. CBSA3b MEXKAY €AMHUIIAMU
U3MEpPEHUS KaxX /101 BEIIUYNHBI.

Pemennie 3amad, CBS3aHHBIX C OTHOILICHHEM, MPOMOPIMOHATBHOCTHIO BEIWYHMH, MPOICHTAMU; PEIICHHE OCHOBHBIX 3aJady Ha ApoOu H
MIPOLIEHTHI.

OueHkKa ¥ NpUKUAKA, OKPYTJICHUE pe3yJbTaTa.

CocraBneHre OyKBEHHbBIX BBIPaKEHUH 1O YCIOBUIO 33/a4H.

[IpencraBienne JaHHBIX ¢ TOMOIIBIO TabIUIl U quarpamm. CtoibuyaThie AMArpaMMbl: YT€HHE U TIOCTpoeHUe. UTeHre KPYroBBIX IUarpaMMm.

Haruasinnas reomerpus

Harnsanuele npencrabinenus o gurypax Ha IJIOCKOCTH: TOUYKa, MpsAMas, OTPE3OK, JIyd, YroJl, JIoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK,
TPEYroJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacnosiokeHue OBYX MPSMBIX Ha IJIOCKOCTH, MapajuleNibHblE MpsSMble, MEepIEeHANKYISpHbIE MpsiMble. V3MepeHne paccTOsSHUM:
MEXIYy IBYMS TOUKaMH, OT TOYKHU JI0 MPAMOM; JJIMHA MaplIpyTa Ha KBaJAPATHON CETKeE.

W3mepeHre U MOCTPOEHHE YIVIOB C MOMOLIBIO TPAHCIOPTUPA. BUIBI TPEyroabHUKOB: OCTPOYTOJIBHBIM, MPAMOYTOIbHBIN, TYNOYTOJIBHBIN;
paBHOOEPEHHBIN, paBHOCTOPOHHUHN. UeTBIPEXYTONBHUK, PUMEPHI YETHIPEXYTOMLHUKOB. [IpSIMOYTONBHIK, KBAAPAT: UCTIOIB30BAHUE CBOMCTB CTOPOH,
yIJIoB, auaroHaneil. M3o0paxkeHue reoMeTpuyeckux (UTyp Ha HEIHMHOBAHHOW Oymare ¢ HCIOJb30BAaHUEM ITUPKYJs, JTHUHEHKH, YrOJIbHUKA,
Tpa"cnoptupa. [locTpoeHus Ha kiieT4aroi dymare.

[Tepumerp MHOTOyroipHUKa. [loHsATHE MUOmMAAN GUTYpPBI; eQUHUIBI U3MepeHus miomaau. [IpubnuxénHoe namepenue miomany Guryp, B
TOM YHCIie Ha KBajapaTHOU ceTke. [IpubnmxEHHOe n3MepeHue JIIMHBI OKPYKHOCTH, TUIOIMAaau Kpyra. CUMMETpHS: [IEeHTpaibHasl, 0ceBas U 3epKaTbHAs
cumMetpuu. [loctpoeHne CUMMETPUIHBIX UTYP.



Harnsgaeie npepctaBieHus 0 MPOCTPAHCTBEHHBIX (QUTypax: Hapajuiefenunen, Kyd, mpu3ma, mupaMuja, KOHYC, MUIUHAP, Imap u cdepa.

N300paxkeHne mpocTpaHCTBEHHBIX ¢Guryp. IIpuMepsl pa3BEPTOK MHOTOTPaHHHMKOB, IMIMHApAa W KoHyca. Co3maHue Mopesned MpOCTPaHCTBEHHBIX
¢uryp (u3 Oymaru, IpOBOJIOKH, TUIACTHIINHA U JIP.).

[Tonstue 06bEMa; enuHULIBI U3MepeHns 00bEMa. O0BEM MPSAMOYTOIBLHOTO Mapalljiesienumnesaa, Kyoa.

HPEIMETHBIE PE3YJBTATHI OCBOEHUS PABOYEN ITPOT'PAMMBI KYPCA (IIO T'OJIAM OB YUEHMUS)

OcBoenune yuebHOro kypca «MaremaTukay B 5—6 Kiaccax OCHOBHOW IIKOJBI JOJKHO OOECIIEUMBATH JOCTHIKEHHE CIEIYIOUIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

5 kaace

Yucjaa ¥ BBIYHCJIEHUA

[ToHMMAaTh ¥ PABUIIBHO YIIOTPEOIISATH TEPMHUHBI, CBSI3aHHBIE C HATYPAJIHHBIMH YHCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMH.

CpaBHHBATH M YIIOPSIOYUBATH HATYPaJIbHBIE YMCIIA, CPABHUBATH B IPOCTEHIINX CIy4asx OOBIKHOBEHHBIE APOOH, TECITUIHBIE TPOOH.

COOTHOCUTHh TOYKY Ha KOOPIMHATHOM (YMCIIOBOI) MPSMOW C COOTBETCTBYIOIIMM € YHCIOM M H300pa)kaTh HATypalbHbIC YHCIa TOYKaMHU Ha
KOOPJIUHATHOM (YMCIIOBOI) MPSMOA.

BrimonHATE apudmMeTHyeckue JeicTBUS C HaTYypaTbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH APOOSMH B MMPOCTEHUIITNX CITydasiX.

BEITONTHATE IPOBEPKY, TPUKHUIIKY PE3YyIbTaTa BHIYUCICHUN.

OKpyrisITh HaTypaibHbIE YHUCTIA.

Pelenue TekCcTOBBIX 33124

Pemartp TekcToBbIE 3a/1a4 apU(PMETHUECKUM CITIOCOOOM U C TIOMOIIIbIO OPTaHU30BaHHOI0 KOHEUHOT0 1epedopa BceX BO3MOKHBIX BApHAHTOB.
Pemrate 3amaun, conepkaiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA, KOJIUYECTBO, CTOUMOCT.
Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOJIUIbl, 0003HAUYEHHUS [IPU PEIICHUH 3a]1au.

ITonb30BaTbCst OCHOBHBIMHM €IMHULIAMYU U3MEPEHUS: LIEHBI, MACChl, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJHU €AVHUIILI BEITUYMHBI Yepe3

Ipyrue.
W3Bnekarb, aHaaM3upoBaTh, OLIEHMBATh MH(OpPMALMIO, MPEICTABIECHHYIO B Tabiule, Ha CTOJIO4YaTOW Juarpamme, HWHTEpPIPETUPOBATH
IIPEACTABJICHHBIEC JaHHBIE, HCIIOJIb30BaTh IAHHBIE IIPU PELICHUY 33]1a4.

Harnsignas reomerpust

ITonb30BaTbCs reOMETPUYECKUMU NOHATUSAMU: TOYKA, IIPsIMasi, OTPE30K, JIy4, YIroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
[TpuBoAUTE MpUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIONIMX (OPMY U3yUEHHBIX T€OMETPUUYECKHUX (QUTYD.



Hcnonp3oBaTh TCPMUHOJIOTUIO, CBA3AHHYIO C YIJIaMHU: BCpPIIMHA CTOpOHA, C MHOI'OYIOJIbHHKAMU: YIOJI, BCpUIMHA, CTOPOHA, AWAroHalb,; C
OKPY>KHOCTBIO: PAJIyC, TUAMETp, LICHTP.

N300paxkaTh H3ydeHHbIE TeOMETPHUECKHE (GUTypHl Ha HETMHOBAHHOM M KJIETYATOH Oymare ¢ TOMOIIBIO IIUPKYJIS M JIMHEHKH.

Haxoaute AMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C MTOMOIIBIO JIMHEWKH, CTPOUTh OTPE3KH 3aJaHHOW UTMHBI; CTPOUTH OKPYXHOCTh
3aJ]aHHOTO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH 1 YTJIOB NIPAMOYTOJIbHUKA, KBaJApaTa JJI UX IMOCTPOCHM A, BBIMUCIICHHUA IJI0OIAAN U ICpUMETpPA.

Bbruucnate nepuMeTp M Iionaas KBaapaTa, IpsiMOYTroJIbHUAKA, (PUTYP, COCTABICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hcie (Guryp, n300pakEHHBIX
Ha KJieT4aroi Oymare.

ITonp30BaTHCSI OCHOBHBIMH MCTPUYCCKMMHU CAUHHULIAMU U3MCPCHUS JJIMHBI, IIJIOIIAAW; BbIpaXaTb OAHW CIUHHUILILI BEJIMYHUHBI YEPEC3 APYTHUC.
Pacno3naBate mapaiienenuiesi, KyO, HCIONb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo TpaHb, HW3MEPEHHUS; HAXOAUTh H3MEPEHHS
napajuienenumnena, Kyoa.

Beruncisate 00béM Ky0a, napanienenumnesa 1mno 3aIaHHbIM H3MEPEHHSIM, IT0JIb30BATHCS €ANHUIIAMH N3MEpeHUs 00bEMa.

Pemiate Hec0KHBIE 321241 Ha U3MEPEHUE T€OMETPUYECKUX BEJIMYMH B MPAKTHYECKUX CUTYaLUsX.

6 kaxacce

Yucaa ¥ BLIYUCIECHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMHM BHJIAMH YHCEN M CIIOCOOAMHU MX 3allUCH, MEPEXOTUTh (€CIU 3TO BO3MOXKHO) OT OJHOM
(bopMBI 3anMCH YHCIa K JPYTOH.

CpaBHUBaTh U YHIOPSAJOYUBATH 1IEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, CPAaBHUBATh YHCIIA OJHOTO U Pa3HBIX 3HAKOB.

BoinonHATe, coderas yCTHbIE M MUCbMEHHBIE NMPUEMBI, apu(pMETHUECKHE AEUCTBUS C HATypaJbHBIMU U IIEJIBIMH YHMCIaMH, OOBIKHOBEHHBIMU U
JECSITUUHBIMU IPOOSIMU, MOJIOKUTEIbHBIMUA U OTPUIATEIbHBIMU YHCIIAMHU.

BbIuucnaTe 3Ha4YeHHs YUCIOBBIX BBIPAKEHUMH, BBIMOIHATH MPUKHUJIKY M OLIEHKY pe3yJbTaTa BBIYMCICHHI; BHIIOIHATH NPEoOpa30BaHUs YUCIOBBIX
BBIpQ)XEHUI1 Ha OCHOBE CBOMCTB apu(METHUYECKUX JAECHCTBHIM.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW MPSMOIl C COOTBETCTBYIOIIMM €M YHCIOM U H300pakaTh YKCla TOYKaMHM Ha KOOPAUMHATHOM MPSMOM,
HaxOJIUTh MOJYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NIPSAMOYTOJIBHON CUCTEME KOOPJIAMHAT C KOOPIAUHATAMH 3TOU TOUKH.

OKpyIJISITh LIeJble Yhcia U JEeCATHUHbIE IPOOH, HAXOIUTh PUOIMKEHUS YHCe.

YuciioBble U OyKBeHHbIE BbIPAKEHHA

[Tonumatrp ¥ ynoTpeOyATh TEPMUHBL, CBSI3aHHBIE C 3aMHMCHhIO0 CTENEHH YMCia, HAXOAWUTh KBAApaT U KyO 4HcIa, BBIUYUCISITH 3HAYEHHS] YHCIIOBBIX
BBIPAKECHUH, COAEPIKAIINX CTEIEHU.
[Tonb30BaTbCs NpU3HAKAMHU JEIMMOCTH, PACKIIAAbIBATh HATYPAIbHBIC YHCIIA HA IIPOCTHIE MHOKUTEIIN.



[Tonp30BaTbes MacITaboOM, COCTABIISAT MPOTIOPLUU U OTHOILICHHS.

Hcnonb3oBate OyKBBI A1 0003HAYCHHS YUCEN MPU 3alUCH MAaTEMaTHMYeCKHX BBIPAKEHUH, COCTABISATh OYKBEHHBIC BBIPAKEHHUS U (OPMYIIHI,
HAXO/UTh 3HAUCHHs OYKBEHHBIX BBIPAKCHHUM, OCYILIECTBIISAS HEOOXOIMMbIE TIOACTAHOBKH U IIPe00pa3oBaHUsL.

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHue TeKCTOBBIX 3aa4

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a7ja4l ApU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBsi3aHHBIE C OTHOILEHHEM, PONOPLMOHAIBHOCTHIO BEIWYHMH, MPOLIEHTaMM; pellaTb TPU OCHOBHBIE 3aJjaud Ha ApoOU U
poueHTsl. Pemars 3anaun, coaepxamue 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEIMYHUHBI: CKOPOCTh, BPEMs, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOIUTENILHOCTD, BpeMs, 00b&éMa pabOThl, UCTIONB3Ys apu(PMETHUECKUE NEHCTBHS, OLEHKY, IPUKUJIKY; T0JIb30BaThCS €IMHUIIAMU U3MEPEHUS
COOTBETCTBYIOIIHUX BEJINYMH.

CocTtaBiiaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.

W3BnekaTb MHQPOpPMALMIO, MPEICTABICHHYIO B TaOiMLaxX, Ha JMHEWHOW, cToaO4YaToil WM KpyroBoM JuarpaMmax, HHTEPIPETUPOBATbH
IIPE/ICTAaBICHHBIE IAHHBIC; UCIIOJIb30BaTh JaHHBIC IIPU PEILICHUU 3aay.

[IpencraBnsaTe nHGOPMAIHIO C TOMOIIBIO TAOIHIL, TUHEHHON U CTOJIOUATON AUArPaMM.

Haruasanas reomerpus

[IpuBouTE mpuUMeEpbl 0OBEKTOB OKPYXKAIOLIET0 MHUpA, UMEIOMUX (POPMY HM3YUEHHBIX T'€OMETPUYECKUX IIOCKMX M MPOCTPAHCTBEHHBIX QUIYD,
MIPUMEpPHI PaBHBIX U1 CHMMETPUUYHBIX QUTYD.

N300pakaTh C NMOMOIIBIO LUPKYJIs, JUHEHKH, TPAHCIIOPTHpPAa HAa HEJIMHOBAHHOW M KiIeT4aTo Oymare M3y4yeHHbIE IUIOCKHE TNeOMEeTpUYeCcKHe
¢burypsl 1 KOHQUTypaLUu, CHMMETPUYHBIE (DUTYPBI.

[Tonb30BaThbcs reOMETPUUECKUMHU MOHSTHSIMHU: PAaBEHCTBO (QUIYp, CUMMETPHUS; HUCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPUEN: OCh
CUMMETPUH, LIECHTP CUMMETPHH.

HaxoauTh BETMYMHBI YIJI0B U3MEPEHHEM C MOMOUIbI0 TPAHCHOPTHPA, CTPOUTH YIJIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BAThCS MPU PELICHUM 3a]ad
IpaJlyCHOM MEpOH yIJIOB; PACIIO3HABATh HA YEPTE)KAX OCTPHIM, IPAMOMN, Pa3BEPHYTHINA U TYIOW YTJIbIL.

BbruncnsaTe AyiMHYy JTIOMaHOW, NEPUMETP MHOTOYTOJIbHHKA, M0JIb30BaThCS €AMHULIAMU W3MEPEHUS JJIMHBL, BHIPAXKATh OJHU €IMHMIIBI U3MEPEHUS
JUIMHBI YepE3 IpYyTHe.

Haxoauts, Hcnonb3yst 4epTERHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKY IBYMS TOUKAaMH, OT TOYKHU JI0 MPSIMOM, JJIMHY MYTH Ha KBAJpPaTHOU CETKe.
Bbruncnsate miomans QUryp, COCTaBIEHHBIX W3 MPSMOYTOJIBHMKOB, HCIOJB30BaTh pa3OMeHHE Ha MPSIMOYTOJbHHUKH, Ha paBHbIE (DUTYpHI,
JOCTpavBaHUE [0 MPSIMOYIOJIbHHMKA; IIOJb30BAaThCS OCHOBHBIMU E€AVHUIIAMHM M3MEPEHHUs IUIOLIA/U; BbIpaXKaTb OJHM EIUHUILBI HU3MEpPEHUS
IUIONIAIA Yepe3 OPyTHE.

Pacrnio3HaBaTh Ha MOJENAX M M300paXEHUAX MUpPaMHUIy, KOHYC, IIMJIMHAP, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHUE,
pa3BépTKa.



N300pakaTh Ha KJI€TYaTOM Oymare mpsMOYTOJIbHbIHN MapasuieIenune.

Bbraucnare 00b€M IPSIMOYTOJIBHOTO TMapajulelienumnena, Kyba, Mojib30BaTbCs OCHOBHBIMH EIMHHMIIAMH HM3MEpPEHHS 00BbEMa; BBIpAXKaTh OJHU
eAMHUIBI U3MEpeHusi 00bEMa yepe3 ApyTue.

Pemarp Heca0KHBIE 3a1a4 Ha HAXO0XKICHUE T€OMETPUYECKUX BEJIUYHH B IPAKTUYECKUX CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHME 5 KJIACC (170 yacos)

Ne HaunmMeHoBaHMe pa3aenoB U TeM Komn-Bo akanem. DnexTpoHHbIe (IM(POBEIE) 00pa3oBaTENbHbIE PECYPCHI, ABISIOMINECS YIeOHO-METOJMYECKUMHU
H/l'[ 4acoB, MarepuaiaMu (MyJ'[I;TPIMeZ[PIfIHBIe nporpaMMmabl, SJICKTPOHHBIC y‘le6HI/IKI/I 1 3ala4YHUKH, DJICKTPOHHBIC
OTBOJUMBIX Ha OMOIMOTEKH, BUPTYyaJIbHBIE TA00OPAaTOPUH, HI'POBBIE IPOrpaMMBl, Kosuiekiun [{OP)
OCBOCHHC
Kaxxaoro
pa31:[ena U TEMBI
Paszpnen 1. HatypajbHbie yucia. [{eiicTBUs ¢ HATYpaJbHbIMM YHcIaMHu (43 yaca)
1.1 | decsaTuuHasi cucTemMa CUMCIICHUS 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-
13442 /desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://resh.edu.ru/subject/lesson/7721/start/28 7636/
1.2 | Pan HaTypanbHBIX YnCen 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
https://resh.edu.ru/subject/lesson/7719/start/316201/
1.3 | HarypanbHblit psin 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
https://resh.edu.ru/subject/lesson/7719/start/316201/
1.4 | Yucmo 0 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442

https://resh.edu.ru/subject/lesson/4074/start/122081/

1.5 | HarypanpHble uncna Ha  KOOPJAMHATHOM 3 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-

IpsAMOit 13442/opredelenie-koordinatnogo-lucha-13495
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/19/

1.6 | CpaBHEeHHE, OKPYTJICHUE HATYPATbHBIX YUCEI 4 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
https://edu.skysmart.ru/
1.7 | ApudmMernueckue NEeHCTBHS ¢ HATYPaTbHBIMU 4 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442

YHCIAMU.

1.8 | CBoiicTBa HyIsI IPU CIOKEHUU U YMHOKEHUH, 1 https://skysmart.ru/articles/mathematic/svojstva-slozheniya-i-vychitaniya

CBOWCTBA €IMHMIIBI IPH YMHOKEHUH.

1.9 | IlepemecTurensHoe u coueTaTeIbHOe 2 https://resh.edu.ru/subject/lesson/7723/conspect/272293/

CBOWCTBA  CJIOKEHUS U YMHOXEHUS,

pacIpeIeInTEIbHOE CBOMCTBO YMHOKEHHUSI.

1.10 | lenutenun ©W KpaTHBIE YHCIIA, PAa3JIOKEHUE 4 https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-

YHUCJIa HA MHOKUTEIIHN. kratnye?block=player
https://edu.skysmart.ru/

1.11 | JemeHue ¢ ocTaTKoOM. 5 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-




13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672
https://resh.edu.ru/subject/lesson/7719/start/316201/

1.12 | [IpocTble U COCTaBHBIEC YKCTA. 2 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-
sostavnye-chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
https://resh.edu.ru/subject/12/5/

1.13 | [Ipusnaku aenumocty Ha 2, 5, 10, 3, 9 5 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968
https://resh.edu.ru/subject/lesson/7719/start/316201/

1.14 | Crenens ¢ HaTypaabHBIM MOKa3aTEIEM 2 https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/stepen-s-
naturalnym-pokazatelem-13669
https://resh.edu.ru/subject/12/5/

1.15 | YucnoBble BbIpaKE€HUS; TOPSAIOK TEUCTBUMA. 2 https://resh.edu.ru/subject/lesson/7708/conspect/325181/
https://edu.skysmart.ru/

1.16 | Pemtennie  TEKCTOBBIX  3aJady  Ha  BCE 5 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/reshenie-

apupMeTnyeckue NEHCTBHS, HA JBWKCHHE H tekstovykh-zadach-arifmeticheskim-sposobom-13747
MOKYIIKH https://resh.edu.ru/subject/lesson/7719/start/316201/
Pasnen 2. Harasignas reomerpus. Jlunuu Ha njockoctu (12 yacoB)

2.1 | Touka, mpsimasi, OTPE30K, JTy4 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-
geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390
https://resh.edu.ru/subject/lesson/7719/start/316201/

2.2 | Jlomanas. 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-
geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390

2.3 | U3mepenue JUIMHBI OTpe3Ka, METPUYECKHE 1 https://resh.edu.ru/subject/lesson/7740/conspect/234850/

€MHUIIBI U3MEPEHHUSI TTUHBI

2.4 | OKpYy>XHOCTb U KpYT. 1 https://resh.edu.ru/subject/lesson/7736/conspect/312522/

2.5 | [lpaktuueckas pabora «IlocTpoenue y3opa u3 1 https://xn--j1ahfl.xn--

OKPY>KHOCTEN». plai/library/lovkij tcirkul ili lyubov_k okruzhnostyam 132858.html

2.6 | Yron 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-
13743/ugol-izmerenie-uglov-13410

2.7 | Ilpsmoii, OCTpBIH, TYHmOoll U pa3BEPHYTHIN 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-

YTJIBL. 13743/ugol-izmerenie-uglov-13410

2.8 | U3mepenue yrios. 4 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-
13743/ugol-izmerenie-uglov-13410
https://edu.skysmart.ru/

2.9 | Ilpaktuyeckas pabora «IlocTpoeHue yrioBy 1 https://resh.edu.ru/subject/lesson/2780/start/




Pasnen 3. O6bikHOBeHHBIE 1pooH (48 yacoB)

3.1 | Apob6n 2 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
13744/delenie-s-ostatkom-poniatie-obyknovennoi-drobi-13672

3.2 | [IpaBuibHBIC B HEIPABUIBHBIE IPOOH 3 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-
13674

3.3 | OcHoBHOE CBOHCTBO APOGH 3 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-

13744/osnovnoe-svoistvo-drobi-sokrashchenie-i-rasshirenie-drobei-13673
https://resh.edu.ru/subject/lesson/705/

3.4 | CpaBuenue npo0Oeii 3 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
13744/sravnenie-obyknovennykh-drobei-13675
3.5 | Cnoxenne ¥ BbIUMTAHHE OOBIKHOBEHHBIX 8 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
JIpOOeH. 13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-
13676
3.6 | CmemanHas 1po0Ob. 6 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-

13744/pravilnye-i-nepravilnye-drobi-smeshannvye-chisla-poniatie-zapis-i-chtenie-
13674/re-4c0632ad-1945-411c-b6f0-d2cd94e466fa
https://resh.edu.ru/subject/lesson/7761/conspect/288261/

3.7 | YMHOXeHHE W JieleHue OOBIKHOBEHHBIX 12 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
npoOeit; B3auMHO-00paTHBIE IPOOH. 13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
3.8 | Pemienne TEKCTOBBIX 3ajad, COAEpIKAIIUX 4 https://resh.edu.ru/subject/lesson/706/
podu https://edu.skysmart.ru/
3.9 | OcHOBHBIE 33/1a41 HA APOOH. 4 https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7779/start/287920/
3.10 | [Ipumenenue OyKB JUIS 3alKUCHU 3 https://resh.edu.ru/subject/lesson/1429/
MaTeMaTHUYECKUX BBIpOKECHUH "
IPEIOKEHU I
Pa3nea 4. Harnaanas reomerpusi. Muoroyroysauku (10 yacos)
4.1 | MHOrOyroJbHUKH. 1 https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/start/325306/
4.2 | YeTbIpE€XyroJIbHUK, MPSIMOYTOJILHUK, KBaJpaT 1 https://resh.edu.ru/subject/lesson/7733/start/233518/
4.3 | IlpakTuueckas pabota «IlocTpoenue 1 https://resh.edu.ru/subject/lesson/7727/main/325313/

NPSIMOYTOJIBHUKA C 33JJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOW Oymare»




4.4 | TpeyrosbHUK 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-
13743/treugolnik-ploshchad-treugolnika-13425
4.5 | [lnomane W mnepuMeTp MNPSIMOYTOJIbHUKA U 4 https://resh.edu.ru/subject/lesson/7732/conspect/325582/
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX u3 https://edu.skysmart.ru/
MPSIMOYTOJIBHUKOB,  €IUHUIBI  HU3MEPEHUS
TUIOUIA/IH.
4.6 | [lepumerp MHOTOYTroJIbHHKA. 2 https://resh.edu.ru/subject/lesson/4270/start/162590/
Pasznea S. lecatuunbie 1podu (38 yacoB)
5.1 | JlecaTuunas 3anuch npodei 4 https://resh.edu.ru/subject/lesson/704/
5.2 | CpaBHEHUE JECITUYHBIX Apo0ei 4 https://resh.edu.ru/subject/lesson/718/
5.3 | JIeWcTBUS C ACCATUIHBIMH IPOOSIMHU 15 https://www.uchportal.ru/video/vic/matematika 5 klass/desjatichnye drobi
5.4 | OkpyrieHue necaTUYHBIX Ipo0ei 6 https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-
vychitanie-desjatichnyh-drobej/okruglenie-chisel
5.5 | Pemienue TEKCTOBBIX 3ajad, COJIEpIKAIIUX 5 https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-
Ipoou vychitanie-desjatichnyh-drobej/okruglenie-chisel
5.6 | OcHOBHBIE 3371a4H Ha IpoOU 4 https://resh.edu.ru/subject/lesson/7780/start/287889/
https://edu.skysmart.ru/
Pa3nes 6. Harnsaanas reomerpus. Tesna u ¢gurypsl B npoctpancTse (9 yacos)
6.1 | MHorOrpaHHUKH 1 www.yaklass.ru » priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://resh.edu.ru/subject/lesson/2780/start/
6.2 | 300pakeHre MHOTOTPAaHHUKOB 1 www.yaklass.ru » priamougolnyi-parallelepiped-opredelenie-svoistva-13545
http://www.posobiya.ru/sredn_skool/matem/027/index.html
6.3 | Monenu mpoCTpaHCTBEHHBIX TEIl 1 https://videouroki.net/razrabotki/prostranstvennye-tela-mnogogranniki.html
6.4 | IlpsMoyronpHbIi Mapauienenunes, Kyo 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
6.5 | Pa3BépTku Kyba u napasuienenumneaa 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
13832/priamougolnyi-parallelepiped-razvertka-13552
6.6 | Ilpaktuueckas pabora «Pa3BépTka KyOa». 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
13832/priamougolnyi-parallelepiped-razvertka-13552/re-bdc4d4d4-c7e8-4120-
aee8-9284{8b377f2
6.7 | O6BEmM KyOa, IIPSIMOYT'OJIBHOT'O 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
napasuiesienumnea 13832/priamougolnyi-parallelepiped-obem-13551/re-93df8bf7-da7f-4853-b646-

d43051195357
https://resh.edu.ru/subject/lesson/7730/conspect/272355/




|

| https://edu.skysmart.ru/

Pasznen 7. [loBropenue u 06001menue (10 yacon)

7.1

IToBTOpEHHE OCHOBHBIX NOHATHUM U METOJOB
Kypca 5 kiacca, 00001eH1e 3HaHUI

10

https://resh.edu.ru/subject/lesson/7790/start/325244/
https://edu.skysmart.ru/




TEMATHYECKOE IINTAHUPOBAHME 6 KJIACC (170 yacoB)

Ne HaumenoBanue pa3neinoB u TeM Kon-Bo Onextponnsie (1u(poBbie) 00pazoBaTEIbHBIE PECYPCHI, ABISIOMINECST YIeOHO-
n/n aKazeM. METOAMYECKUMH MaTepualaMu (MyJIbTUMEIUIHbIE TPOrPaMMbI, JJIEKTPOHHbIE
4acoB, y4EOHUKH U 33/Ia4YHUKH, JICKTPOHHBIC OMOIMOTEKH, BUPTYaJIbHBIE JIAOOPAaTOpUH,
OTBOJMMBIX UTPOBBIE TporpamMmbl, Kojuiekiuu [{OP)
Ha
OCBOCHHE
KaXKI0ro
paszznena u
TEMBI
Paspnen 1. Harypaabnbie ynciaa (30 yacoB)
1.1 | Apudmernyeckue JIEHCTBUS c 3 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-
MHOTO3HAYHBIMH HATYPAJIbHBIMU YU CIaMU arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540/re-
09c69a4d-8fd5-4122-a5c2-8eedfee382f6
1.2 | YucnoBble BBIpAKEHUS, TOPSIOK JEHCTBUIA, 3 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-
UCIIOJIb30BaHUE CKOOOK arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540/re-
8b3cdf70-1e0a-4f12-a257-9f6524b73198
1.3 | Okxpyrinenue HaTypaabHBIX YHCEN 8 https://resh.edu.ru/subject/lesson/23/
https://resh.edu.ru/subject/lesson/20/
1.4 | lenutenu W KpaTHbIE 4YHCIIa; HAMOOIBIINIHA 2 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/delimost-
o0l nenurtenb U HauMeHblIee oOriee naturalnykh-chisel-13854
KpaTHOE https://resh.edu.ru/subject/lesson/7745/start/313657/
1.5 | Paznoxenue 4nciia Ha MPOCThIE MHOKHUTEIN 2 https://resh.edu.ru/subject/lesson/7236/main/303596/
1.6 | JlenMMOCTh CyMMBI U TPOU3BEACHHUS. 2 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/delimost-
naturalnykh-chisel-13854/re-eaf3890f-70b2-46f4-ad54-be0199cb675f
1.7 | denenue c ocTaTKOM 8 https://resh.edu.ru/subject/lesson/687/
https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968
1.8 | Pemenue TeKCTOBBIX 3a/1a4 2 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/reshenie-
tekstovykh-zadach-arifmeticheskim-sposobom-13747
Paznea 2. Harasignas reomerpus. Illpsambie Ha nuiockocTH (7 4acoB)
2.1 | IlepneHauKymIsipHbIE IPSIMBIE 2 https://resh.edu.ru/subject/lesson/7288/start/250072/

https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-
svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-




9886/re-3cce9aa8-9bff-4fa4-b214-017612e69d4a

2.2 | IlapamienbHbie NpsiMbIe 2 https://resh.edu.ru/subject/lesson/7299/start/296526/
https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-
simmetriia-na-ploskosti-13781/parallelnost-priamykh-13884/re-4832774f-5tba-
4966-9521-60b525d123c2

2.3 | Paccrosinne Mexay ABYMs TOUKaMH, OT TOUKH 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-

JI0 NIPSIMOM, JUIMHA IIyTH Ha KBAJAPAaTHOU CETKe 13743/perpendikuliarnost-priamykh-rasstoianie-ot-tochki-do-priamoi-seredinnyi-
p_-13523/re-399dea75-4612-40f4-b114-13772a38824c

2.4 | Ilpumepsl NpsIMBIX B IPOCTPAHCTBE 1 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-
svedeniia-14930

Pasznea 3. /Ipoou (32 yaca)

3.1 | OObikHOBEHHAsT APOOb, OCHOBHOE CBOMCTBO 9 https://resh.edu.ru/subject/lesson/705/

Ipobu, coKpalieHue apooeit https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
13744/osnovnoe-svoistvo-drobi-sokrashchenie-i-rasshirenie-drobei-13673/re-
dfc232d1-9092-4dbd-8daf-f9215c789fab

3.2 | CpaBHEHUE U yNOpsI0UYMBaHUE ApoOei 4 https://resh.edu.ru/subject/lesson/16/

3.3 | JlecaTuuHble 1poOM U METpHUECKass CHUCTeMa 1 https://resh.edu.ru/subject/lesson/345/

Mep https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-
13880/desiatichnye-drobi-sravnenie-13416/re-dd897583-d084-455d-ba80-
14300db64736

3.4 | Apudpmernueckue JIEHCTBHUS c 6

OOBIKHOBEHHBIMHU U JICCATUIHBIMU JAPOOSIMH

3.5 | OtHomIeHNE 1 https://www.yaklass.ru/p/matematika/6-klass/otnosheniia-proportcii-protcenty-
13922

3.6 | [emenue B JaHHOM OTHOIICHHU 2 https://resh.edu.ru/subject/lesson/1085/

3.7 | Macmra0, mpomopius 2 https://www.yaklass.ru/p/matematika/6-klass/otnosheniia-proportcii-protcenty-
13922/reshenie-zadach-s-pomoshchiu-proportcii-13906/re-c1116870-118b-4c97-
bb26-82dfc52fc955

3.8 | IlonsiTue mporieHTa 2 https://resh.edu.ru/subject/lesson/6846/start/237176/

3.9 | Boluncienve mNOpoLEHTa OT BEIUYMHBI U 2 https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-

BEITUYUHBI 110 €€ TIPOLICHTY 13880/protcenty-zadachi-na-protcenty-nakhozhdenie-protcenta-ot-velichiny-i-
veli -13738

3.10 | Pemenne TEKCTOBBIX 3ajad, COJEpIKAIIUX 2 https://resh.edu.ru/subject/lesson/6853/start/315274/

JpoOu ¥ MPOLIEHTHI

https://resh.edu.ru/subject/lesson/1318/




3.11 | IIpaktuyeckass pabora «OTHOIICHHUE JIUHBI 1 https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-

OKPY>KHOCTH K €€ TuaMeTpy» simmetriia-na-ploskosti-13781/okruzhnost-i-krug-chislo-pi-dlina-okruzhnosti-
ploshchad-kruga-13694/re-07c34821-b2a4-4b8c-b0fe-687de720300
Pasznen 4. Harasignas reomerpusi. Cummerpus (6 4acoB)

4.1 | OceBasi cuMMeTpUs 1 https://resh.edu.ru/subject/lesson/2010/start/

4.2 | LlenTpanbHas CHMMETpPHUS 1 https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-
simmetriia-na-ploskosti-13781/tcentralnaia-i-osevaia-simmetriia-14716/re-
e5fbbd9b-0519-4f8d-88ee-4bdcfa44b87b

4.3 | [locTpoeHne CHMMETPUYHBIX PUTYp 2 https://resh.edu.ru/subject/lesson/1392/

4.4 | Ilpaktuueckas pabora «OceBasi CHMMETPUSI». 1 https://resh.edu.ru/subject/lesson/1120/

4.5 | CummeTpus B TPOCTPAHCTBE 1

Pasnen 5. Boipa:xkenus ¢ 0ykBamu (6 4acoB)

5.1 | Ilpumenenue OyKB JUTSt 3aMucH 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/chislovye-
MaTeMaTUYECKUX BBIPKEHUM u i-bukvennye-vyrazheniia-13345/re-435a3313-7e50-4abd-a4b6-44eb3c8586ed
MPEIIOKEHU N

5.2 | bykBeHHbIE  BBIpAXEHUS U  YHUCJIOBBIC 1 https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-
MOICTAHOBKH 11008/chislovye-vyrazheniia-algebraicheskie-vyrazheniia-11967/re-42838965-

5.3 | bykBeHnHsle paBeHCTBa, 2 88e5-4eb4-b2c7-9eb471ffe83e
HAXO0XJICHHE HEM3BECTHOTO KOMIIOHEHTA

54 | ®opmynbl 2 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/formuly-
uravneniia-uproshchenie-vyrazhenii-13788

Pa3nes 6. Harnaanas reomerpusi. @urypsl Ha miockoctH (14 yacos)

6.1 | YeTbIpEXyTOIBHUK, MIPUMEPBI 1 https://resh.edu.ru/subject/lesson/555/
YeTHIPEXYTOILHUKOB

6.2 | [IpsMoyrosbHUK, KBaApaT: CBOWCTBA CTOPOH, 2 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-

YIJIOB, AMArOHauIeu 9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-romb-923 1

6.3 | U3mepenne yriioB 2 https://resh.edu.ru/subject/lesson/589/
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-
13743/ugol-izmerenie-uglov-13410/re-9a0c10a6-5491-42fc-bc44-4f40fd3faace

6.4 | Bunbl TpeyroapHUKOB 1 https://resh.edu.ru/subject/lesson/6234/start/290210/
https://www.yaklass.ru/p/matematika/3-klass/lomanaia-treugolniki-
17040/treugolniki-vidy-treugolnikov-16312/TeacherInfo

6.5 | [lepumeTp MHOTOYTOJIbHHKA 2 https://resh.edu.ru/subject/lesson/4270/start/162587/

https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-




13880/desiatichnye-drobi-umnozhenie-11033/re-caSfelcf-3613-453a-8c84-
303714aal689

6.6 | [Tnomans Gurypsr 2 https://resh.edu.ru/subject/lesson/3771/start/216070/
6.7 | ®opmyisl nepuMerpa u IoLIaau 2 https://resh.edu.ru/subject/lesson/4577/start/214365/
IPSIMOYTOJIbHUKA https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235

6.8 | IlpubnmxénHoe n3MEpEHUE IO QUryp. 1 https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-

6.9 [TpakTrueckas padota «Ilmomans kpyra» 1 simmetriia-na-ploskosti-13781/okruzhnost-i-krug-chislo-pi-dlina-okruzhnosti-
ploshchad-kruga-13694/re-07c34821-b2a4-4b8c-b0fe-68{7de720300

Paznen 7. llonoxuresbHble U OTpULaTeIbHbIE ynciia (40 yacon)

7.1 | Lensie uncna 1 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-
13871/protivopolozhnye-chisla-modul-chisla-tcelye-i-ratcionalnye-chisla-
13770/re-67f569¢3-3bd6-420d-8a32-c2d10df02e8e

7.2 | Monaynb qyuca, reoMeTpuyeckas 3 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-

MHTEPIIPETALNS MOAYIIS 13871/protivopolozhnye-chisla-modul-chisla-tcelye-i-ratcionalnye-chisla-13770

7.3 | YUnciioBble NPOMEKYTKH 3 https://resh.edu.ru/subject/lesson/3407/start/
https://www.yaklass.ru/p/algebra/7-klass/matematicheskie-modeli-
11008/koordinatnaia-priamaia-chislovye-promezhutki-11971/TeacherInfo

7.4 | [lonoxuTenbHbIE U OTPUIIATEIILHBIC YHCIIA 8 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-
13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-koordinatnoi-priamoi-
13769

7.5 | CpaBHEHME IIOJIOKUTEIIBHBIX u 5 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-

OTPULATENIbHBIX YHCET 13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-koordinatnoi-priamoi-
13769/re-d70678cc-8774-458c-abc7-bedd77911cf1

7.6 | Apudmernueckue JIEUCTBHUSI C 12 https://resh.edu.ru/subject/lesson/6867/start/236308/

MIOJIOKUTENbHBIMU u OTPULIATEIILHBIMU https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-
YyHClIaMu 13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-koordinatnoi-priamoi-
13769/tv-2734abfc-b31-4726-9666-¢737382bb751

7.7 | Pemenne TeKCTOBBIX 3a/1a4 8 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-
13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-koordinatnoi-priamoi-
13769/re-e59be838-df59-4fd8-9f6d-ac259c01b47a

Pasnea 8. [IpeacraBienne 1aHHbIX (6 4acoB)
8.1 | IIpamoyronbHas cucreMa  KOOpAWMHAT  Ha 1 https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-

IIJIOCKOCTH

13871/koordinaty-koordinatnaia-ploskost-koordinaty-tochki-13639/re-430d7326-
0d75-436a-a0ed-569be245d658




8.2 | KoopauHatel TOUKM Ha IUIOCKOCTH, alcipcca 1 https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-
W OpJIHAaTa 9165/koordinatnaia-ploskost-koordinaty-tochki-12117/re-8c95ef91-ad 14-4988-
82al-fa640039ab0a
8.3 | CronbuaTeie U KPYroBbIC TUATPAMMBI 1 https://resh.edu.ru/subject/lesson/6911/main/235706/
8.4 | IlpakTuueckas paborta «[TocTpoenue 1 https://resh.edu.ru/subject/lesson/6851/main/237118
JuarpamMmmy». https://www.yaklass.ru/p/informatika/6-klass/grafiki-i-diagrammy-13967/grafiki-
i-diagrammy-sozdanie-diagramm-na-kompiutere-13536/re-1b4c9bbb-5950-4367-
8a8a-68357877b496
8.5 | Pemenue TEKCTOBBIX 3aad, COJEpKAIIUX 2 https://ped-kopilka.ru/blogs/smirnova-larisa-vladimirovna/urok-matematiki-po-
JIaHHBIE, TMPEJCTaBJICHHBIC B TAaOJIWIAX M Ha teme-diagramy-v-6-klase.html
JarpaMmMax
Pasznen 9. Harnsignasi reomerpusi. @urypsl B npocrpancrse (9 4acoB)
9.1 | IlpamoyronbHbli  mapajuienenunesn,  Kyo, 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
npu3Ma, NMUpaMujia, KOHYC, MIIMHIAP, IIap U 13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-
cdepa 55c4-47de-99dd-32a154b69120
9.2 | M300pakeHne NpOCTPaHCTBEHHBIX QUTYD 1 https://resh.edu.ru/subject/lesson/494/; https://resh.edu.ru/subject/lesson/557/
9.3 | Ilpumepsl  pa3BEPTOK  MHOIOI'PAaHHUKOB, 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
IUJTUHAPA U KOHyCa 13832/priamougolnyi-parallelepiped-razvertka-13552/re-ad247b35-2cd1-4783-
93cd-037e756471aa
9.4 | [lpaktuueckas pabora «Co3manue Mojaenen 2 https://www.yaklass.ru/p/geometria/lsshkola/kollektciia-interaktivnykh-modelei-
IPOCTPAHCTBEHHBIX QUTYP» 326995/re-6dee9169-125¢-4151-9294-918dde3abc86
9.5 | llonsatue oO0BEMA; €AMHUIBI HW3MEPEHUS 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-
00bEMa 13832/priamougolnyi-parallelepiped-obem-13551/re-93d{8bf7-da7f-4853-b646-
9.6 | O0OBEM nPSIMOYTOJILHOTO Mapajuleenunenaa, 1 d43051195357
KyOa, popmyibl 06bEMa
Pasznea 10. [loBTopenue, 00001menue, cucremaruzauus (20 yacos)
10.1 | [loBTOpEeHNE OCHOBHBIX MOHATHI W METOJIOB 20 https://resh.edu.ru/subject/lesson/7235/start/292196/

KypcoB 5 wu 6  kiaccoB 00oOIIeHue,

cUCTeMaTHu3aus 3HaHUHU




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCbI

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA>
7 KJIACC

Yucia U BLIYHCICHUSA

PannonaieHble unca.

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPeX0 OT OxHOW (opMmbl 3amucu apodeit k npyroil. [loHsATHE panMoOHATBFHOTO YHCIA, 3alHCh, CPAaBHEHHE,
YIOpsAJOYMBAHNUE PallMOHATIBHBIX Yncesl. ApudmMeTndeckue AeicTBUS ¢ pallMOHAIbHBIMU YKciaaMu. Perienue 3aqau U3 peanbHOM NPakTUKU Ha 4acTH,
Ha JIpo0ou.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeNeM: OIpeJlesIeHue, NpeoOdpa3oBaHie BHIPAKEHUH HAa OCHOBE OIpENesICHUs], 3aiCh O0JbIIKX yncelsl. [IporneHTsl,
3aIMCh MPOLIEHTOB B BUJIE IPOOH U APOOH B BHUJE MPOLEHTOB. Tpr OCHOBHBIE 32/1a4M HA MPOLIEHTHI, PEIICHHUE 3a7ad U3 PEATbHON MPAKTUKH.
IIpuMeHeHHe MPU3HAKOB JIEJIMMOCTH, Pa3JIOKEHHE Ha MHOXKUTEIN HAaTypalbHbIX 4Hcel. PeanbHble 3aBUCMMOCTH, B TOM 4HUCIIE NpsiMas U oOpaTHas
IIPONOPLUUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHHs

IlepeMeHHBIE, YKMCIIOBOE 3HAYEHHUE BBIPAKEHUS C NEpPEMEHHOH. JlomycTuMble 3HaueHUs NepeMeHHbIX. [IpencraBieHHe 3aBUCUMOCTH MEXIY
BeIMYMHAMU B BUje Gopmynsl. Beruncienus no ¢popmynam. [IpeobpazoBanne OyKBEeHHBIX BBIPaXEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHMsI, paBUIIa
peoOpa3oBaHusl CYMM U IPOU3BEACHUH, TpaBUiia PaCKphITHs CKOOOK M MPUBEACHUS NOJOOHBIX ClIaraeMblX.

CBoICTBa CTEIICHU C HATypaJbHBIM ITOKA3aTCJICM.
O)IHO‘IHGHI)I U MHorowieHel. CTeneHb MHOTrOYJICHA. CJ'IO)KeHI/Ie, BBIYUTAHUC, YMHOKCHHUEC MHOT'OYJICHOB. q)OpMyJ'II)I COKpaHIéHHOFO YMHOXCHUA:
KBaaApaT CYMMBbI U KBaJIpaT pa3HOCTH. CDopMyna Pa3HOCTU KBAaApPATOB. PaznoxxeHre MHOTOWIEHOB HA MHOKUTEH.

YpaBHeHust

VYpaBHeHHE, KOPEHb ypaBHEHUS, MpaBuja MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCWIBHOCTh ypaBHEeHMM. JIMHelHOe ypaBHEHHE C OJHOW MEepEeMEHHOI,
YKCJI0O KOPHEN JITMHEWHOTO YpaBHEHMs, PELIEHUE JTUHENHBIX ypaBHEeHUI. CocTaBIeHNE ypaBHEHUH 110 YCIOBHIO 33Ja4uM. PereHne TEKCTOBBIX 3a/1ad C
MOMOMIbIO0 ypaBHEHUH. JInHeliHOe ypaBHEHHE ¢ JBYMs MepeMeHHBIMU U ero rpaduk. Cuctema IByX JTUHEHHBIX YpaBHEHHM C ByMSI EPEMEHHBIMH.
Pemienue cuctem ypaBHEHHI ciocoOOM MOACTaHOBKH. [IprMeph! pelieHus TEKCTOBBIX 3a]a4 C IOMOIIbIO CUCTEM YpaBHEHUH.

Koopaunartsl u rpaguxkn. @PyHkuun



Koopaunara Toukn Ha npsMoi. UucioBble NMpOMEXyTKU. PaccTrossHue Mexay IByMs TOYKaMH KOOpAMHATHOW mnpsaMou. IIpsAmoyrosnbsHas cucrema
koopauHaT, ocu Ox u Oy. AbGcuucca M OpauHaTa TOYKHM Ha KOOPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3agaHHbIX ¢GopmynaMmu. YrteHue
rpa¢uKoB peanbHbIX 3aBUcHUMOcTed. Ilomstne ¢ynknun. ['padux ¢ynkumu. CpoiictBa ¢ynkuuid. Jluneitnas ¢ynkuusa, e€ rpaduk. ['padpux
¢byaxkunn y= IxI. ['padudeckoe pernieHne TMHEHHBIX YPABHEHUH M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KJIACC

Yucjaa 1 BBIYHCJIEHUA

KBampatuslif kopenb u3 uucna. [lonstue o0 wuppauuoHanbHOM uuncie. [lecsaTuuHble NpuUONMKEHUS UppalHoHaNbHBIX uuncen. CBoiicTBa
apu(METHYECKIX KBAJPaTHBIX KOPHEH U MX MPUMEHEHHE K IPe0Opa30BaHUIO YMCIIOBBIX BRIPAKCHUH M BEIYMCICHUSAM. [leliCcTBUTETbHBIC YUCIIA.
Crenensb C 1eNbIM NIOKa3areneM u e€ cBoiicTBa. CTaHapTHas 3aUCh YHCIIA.

Anaredpanyeckne BbIPaKeHUs

KBagpaTHblil TpEXWIEH; pa3sioKEHUE KBAJAPAaTHOTO TpEXWIeHa HAa MHOXUTenu. Ajnredpanueckas ApoOb. OCHOBHOE CBONCTBO anredpanyeckon
npoobu. CrokeHue, BBIMUTaHUE, YMHOXKEHUE, JelieHue anreOpandeckux apoOei. PanmoHanbHble BbIpaXeHUs U UX peoOpa3oBaHUeE.

YPaBHeHI’Iﬂ H HEPABCHCTBA

KBanpatHoe ypaBHeHue, hopMyna KOpHEH kKBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUH, CBOAAIIUXCS K JIMHEHHBIM U KBaJAPaTHBIM.
[Ipocreiimue qpodHO-palioHalbHbIE ypaBHEHUs. [ paduueckas HHTepIpeTalys ypaBHEHUH C IByMs IEPEMEHHBIMHU U CUCTEM JINHEWHBIX YpaBHEHUH C
JIBYMsI TIepeMeHHBIMU. [IpuMepsl pelieHus CUCTEM HEIMHEHHBIX YpaBHEHHH C ABYMs MEepeMEHHBIMU. PellleHne TeKCTOBBIX 3a/1ad alreOpanvdecKum
CIrocoooM.

HucnoBble HEepaBEeHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IepeMeHHOM. PaBHOCWIBHOCTH HEpaBeHCTB. JIMHENHBbIE HEPAaBEHCTBA C OJHOU
nepeMeHHo. CUCTeMBI JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIUHT

[Tonsarue Gpynkiuu. O61acTh ONpeeneHuss 1 MHOKECTBO 3HaueHUH GyHkiuu. CriocoObl 3a1aHust PyHKITHMA.

I'paduk pynkunu. Yrenue cBoicTB GyHKIMH 110 €€ rpaduky. [Ipumepsl rpa@ukoB GyHKIHM, OTpakaroIUX peaibHble IPOIECCHI.
DYHKIMH, OMICHIBAOIIIE IPSIMYIO H 0GPATHYIO MPOMOPIHOHATBHBIC 3aBUCHMOCTH, HX Tpaduki. OyHkmmn y = x2,y = x°, y=Vx, y= IxL.
I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KJIACC



Yucaa ¥ BLIYUCTIEHUAS

JleiicTBuTenbHBIC YHUCA. PallnoHaNbHBIE YWCIA, HPpANMOHANBHBIE 4YHCIA, KOHEYHBIE W OCECKOHEUHBIC JECATUYHBIC JpoOH. MHOXKECTBO
JEHCTBUTEILHBIX YHCEN; JEHCTBUTEIbHBIC YKCIIa KaKk 0CCKOHEUHBIE ACCATUYHBIC NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JEACTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMON.

CpaBHEHHE IEHCTBUTEIIBHBIX YHCEI, apUPMETHICCKUE JECHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

N3mepenusi, mpuOIMKeHHsI, OIICHKH.

Pa3mepsl 00bEKTOB OKPYXKAIOMIET0 MUPA, JVIUTEILHOCTh IPOIIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmkEHHOE 3HAYCHNE BETMYMHBI, TOYHOCTH MpUOImkeHus. OkpyriieHune ducel. [[pukuika v oeHKa pe3ylibTaTOB BBIYUCICHUH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

VYpaBHeHMsI ¢ ONHOM INepeMeHHOH. JImHeliHoe ypaBHEeHMeE. PemieHne ypaBHEHMM, CBOIAIIMXCSA K JMHEWHBbIM. KBagpatHoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOJAIIMXCS K KBapaTHbIM. bukBaapartHoe ypaBHeHue. IIpumepsl pelieHns ypaBHEHUN TPEThEN U YETBEPTON CTEIICHEW Pa3JIOKEHUEM Ha
MHOXUTENH. Perienue 1poOHO-pallMOHAIbHBIX YpaBHEHHH. PelieHne TeKCTOBbIX 3a7a4 anredpandeckuM METO/I0M.

Cucrembl ypaBHEHUH.

VYpaBHeHHE C ABYMS NEpeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX JIMHEHHBIX YpaBHEHHUI ¢ JByMs nepeMeHHbIMU. PerieHue cucrem IByX
YpaBHEHUM, OJTHO U3 KOTOPBIX JUHENHOE, a pyroe — BTopoil creneHu. ['padruueckas nHTEpIpeTalys CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Perienue TeKCTOBBIX 3aau anredOpandeckuM CriocoOOM.

HepasencrBa. UucnoBble HEpaBEeHCTBA M HMX CBOMCTBA. PellleHMe IMHEHHBIX HEPAaBEHCTB C OJHOM INEpEeMEHHOW. PemeHue cucreM JIMHEHHBIX
HEpaBEeHCTB C OJHON mepeMeHHOM. KBaapaTHble HepaBeHCTBaA. ['paduueckas HMHTepHpeTanuss HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUH

KBangpatuunas ¢pynkuus, e€ rpaguk u cBoiicta. [lapabosa, KoopaAnHATHI BEpIIMHBI Apad0Ibl, OCh CHMMETPHH MapadoJIbl.
Tpadukn Gyskmmit: y = kx, y=kx+b, y=k/x. y=Vx, y=x*. y = Ix] u ux cBoiicTBa.

YucaoBble MOCIEI0BATEIbLHOCTH

Omnpenenenre U cnocoObl 3aaHNsI YUCIOBBIX MOCIIEI0BATEIbHOCTEH.

[ToHATHE YUCIIOBOM MOCIEA0BATENFHOCTH. 3a/laHUE MTOCIIEeI0BATENbHOCTH PEKYPPEHTHOM popMyoii u popmynnoil n-ro uieHa.

Apudmernueckas u reoMeTpUyYecKas IpOrpeccuu.

Apudmernueckass U TeoMmerpuyeckas mnporpeccud. @DOpMylbl n-ro  4ieHa apu(QMETHUYeCKOH M TI'eOMETPUYECKOM Mporpeccuii, CyMMBI
MEPBBIX N YICHOB.



N3o00paxeHne 4aeHOB apu(dMETHISCKOM W TeOMETPUIECKON MPOrpecCuil TOYKaMH Ha KOOPJAMHATHOW TUIOCKOCTH. JIMHEWHBIN M AKCIOHCHIIMATBHBIN
poct. C10XKHbIE IPOLEHTHI.

MPEJMETHBIE PE3YJbTATBI OCBOEHUS PABOUEN ITPOI'PAMMBI KYPCA (IIO TOJAM OB YUEHU )

OcBoeHue y4eOHOrO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs JOJDKHO OOECIICUMBATH JOCTHIKEHHE CICIYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

7 KJIACC

Yucaa ¥ BLIYUCIECHUS

— Haxoautb 3HaY€HUS YHUCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpa3HbIe CIOCOObI M MPUEMBI BBIUMCICHHS 3HAYEHUH IPOOHBIX BBIPAXKCHHIA,
coJiep>KanX OOBIKHOBEHHBIE U IECATUUHBIE IPOOH.

— IlepexoauTsk OT 01HOM (HOPMBI 3aMTKUCH YKCEN K ApYyroi (MpeoOpa3oBbIBATh ACCATHUYHYIO IPOObh B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCSTUUHYIO,
B YACTHOCTH B O€CKOHEUHYIO JIECATUYHYIO IPOOB).

— CpaBHHMBATH U yINOPSIOYUBATH PALIMOHATILHBIC YKCIIA.

—  Oxpyriarhb ymucna.

— BBINONMHATE TPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIUUCICHUM, OIICHKY 3HAaYE€HUW YMCIIOBBIX BBIPAXKEHUH.

— BrInonHATE ASUCTBUS CO CTETICHIMU C HATYPAIbHBIMH ITOKA3aTEIISIMH.

— IlpuMeHATH MpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

— Pemare mnpakTUKO-OpPUEHTHPOBAHHBIC 3aadyH, CBS3aHHBIE C OTHOLIEHHWEM BEJIIMYWH, MPOTOPIHUOHATHHOCTHIO BEJIWYWH, IMPOIICHTAMH;
HUHTEPIPETUPOBATH PE3YIbTAThI PEIICHUS 3a/1a4 ¢ YUETOM OTPaHUYCHUM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOHEKTOB.

AuaredpanyecKkne BbIPaKeHHA

— MHcnonw3oBarh anreOpanyecKyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIPOLIECCe OCBOECHUS Y4eOHOr0 MaTepHaa.

— Haxoautps 3HaueHns1 OyKBEHHBIX BBIPAKEHUI MPU 33JaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

— BeinoaasaTs npeoOpa3zoBaHUs LIETIOTO BHIPAYKEHUSI B MHOTOUJIEH TPUBEACHUEM MOI00HBIX CIaraéMblX, paCKpbITHEM CKOOOK.

— BBINOAHATS YMHOKEHUE OJJHOUYWIEHAa HA MHOTOYWIEH U MHOTOUYJIEHa Ha MHOTO4YIEH, IPUMEHATh (hOpMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

—  OcyIecTBIATh Pa3/I0KEHNE MHOTOWIEHOB Ha MHOXHMTEIHM C TIOMOIIBIO BHIHECEHHUS 32 CKOOKM OOILIEro MHOXHTENS, TPYNIHPOBKH CIIaracMsblXx,
npUMeHEeHHs (HOPMYIT COKPAIIEHHOTO YMHOXKEHHSI.

— IlpumeHnsaTts npeoOpa3oBaHKs MHOTOUJIEHOB ISl pEIICHUs Pa3IMUHbIX 3a7jad U3 MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeaIbHOM MPAKTUKH.

— Hcnonb3oBaTh CBOMCTBA CTEMEHEN ¢ HATYpabHBIMU ITOKa3aTeNsIMU JJIs1 IpeoOpa30BaHuUs BIPAKEHUM.



YpaBHeHMsI M HEPABEHCTBA

— Pemare nuHENHbIE ypaBHEHUS C OJHOU NIEPEMEHHOM, IIPUMEHSS IIpaBUiIa IIEPEX0a OT UCXOJHOTO YPAaBHEHHs K paBHOCUIIbHOMY eMy. IIpoBepsiTs,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHUS.

— IIpumensaTs rpaduueckre METOAbI IPU PEIICHUH JTMHEWHBIX YPAaBHEHUH U UX CUCTEM.

— TloxGupath npuMepsl ap Yucell, sBIAIOLIMXCS PEIIEHUEM JMHEHHOTO ypaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

— Crpouts B KOOPIMHATHOM IUIOCKOCTH TpadUK JTMHEWHOTO YpPaBHEHHUS C JIByMs HEPEMEHHBIMH; IOJIB3YSCh TPaQHUKOM, MPHUBOJUTH PUMEPHI
pelIeHUs ypaBHEHMUSL.

— Pemars cucteMsl ABYX JTUHEHHBIX YpaBHEHUI ¢ ABYMS MEPEMEHHBIMHU, B TOM YHCIIE IPadUIECKH.

— CocTaByATh U pemarb JUHEWHOE YPaBHEHHWE WIHM CUCTEMY JIMHEHHBIX YPaBHEHMM IO YCIOBHUIO 3aJauyd, MHTEPIPETUPOBATH B COOTBETCTBHU C
KOHTEKCTOM 3a/1a4yM IOIy4E€HHBIN pe3yJbTar.

Koopaunartel u rpadpuxku. ®yHkuumn

— MHBobOpaxars Ha KOOPAMHATHON MPSIMOI TOYKHM, COOTBETCTBYIOIINE 3alaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI; 38 MHUCHIBATH YUCIIOBBIC
IIPOMEXYTKH Ha aJIreOpandeckoM s3bIKE.

— OrMmeuaTh B KOOPJAMHATHON TUIOCKOCTH TOUKHU IO 33JaHHBIM KO OpJIMHATaM; CTPOUTh IpauKu TMHEHHBIX (QYHKIIMH.

— Crpouts rpaduk pynxuuu y = Ixl.

— OnwuceiBaTh ¢ MOMOULIBIO (QYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXK/Y BEIMUYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHHUE; 11€HA, KOJIUYECTBO, CTOMMOCTH;
MIPOU3BOJIUTENILHOCTD, BpEMSI, 00bEM pabOTHI.

— Haxoauts 3HaueHue QyHKIUM 110 3HAYSHUIO €€ apryMeHTa.

— Tlonumats rpadguueckuil cnocob npeacTaBieHUs U aHaINU3a HH(GOPMALUY; U3BJIEKaTh U HHTEPIPETUPOBATh HHPOPMALIHIO U3 IPaUKOB PeaTbHbIX
IIPOLIECCOB U 3aBUCHUMOCTEN.

8 KJIACC

Yuciia 1 BLIYUCICHUSA

— MHcnonp3oBaTh HavyadbHBIE MPEICTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN JJIS CPaBHEHUs, OKPYIJIEHHS M BBIUMCIEHUH; M300paxarb
JNENUCTBUTEIILHBIE YACIIA TOUKAMU Ha KOOPAUHATHOM IPSIMOU.

— IlpumeHaTs noHATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS; HAXOIWUTh KBaJpaTHbIE KOPHHU, MCIOJb3yd MPH HEOOXOIMMOCTH KaJbKYIATOD;
BBITIOJHATH MpeoOpa3oBaHus BhIPAXKEHUMN, COEpKAIINX KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOICTBA KOPHEH.

— MHcnonp3oBath 3amucy OOJIBIINX U MaJIbIX YUCEI C TOMOILBIO JECATUYHBIX JIpoOeii u crenenei uncna 10.

AJiredOpanyeckue BbIpaKeHUs



— TIpuMEHSATH MOHSATHE CTEIICHH C IEJIBIM [TOKa3aTesIeM, BBIOJHATH IPEOOPA30BaHUS BRIPAKEHHH, COJCPIKAIIMX CTCIICHH C ISJIBIM TIOKA3aTeIICM.

— BoInonHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX BRIPAXKEHUI HA OCHOBE MPABWII JACHCTBUI HAJ MHOTOYICHAMHU M alreOpanyecKuMH
TPOOSIMHL.

— PackianpiBath KBaIpaTHbBIH TPEXWICH HA MHOXKHTEIIH.

— IlpumeHsTh peoOpa3oBaHUs BBIPAKECHUH IS PEIICHUS Pa3IMIHbIX 33]1a4 U3 MATEMATUKU, CMEXKHBIX IPEJMETOB, U3 PEAIbHON MPAKTUKH.

YPaBHeHI/Iﬂ U HEPaBEHCTBa

— Pemarp nuHelNHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHU S, CBOJSIINAECS K HUM, CUCTEMBI IBYX YPAaBHEHHM C IBYMS IIEPEMEHHBIMHU.

— IIpoBoauTe mpocTeiilne WCCIETOBAHUS YpPaBHEHHH W CHCTEM YpaBHEHHH, B TOM YHCJIE€ C NPUMEHEHHEM TrpaduyecKux NpeacTaBICHU
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE U CCTEMA YPAaBHEHUH PELICHMs], €CIIM UMEET, TO CKOJIbKO, U IIp.).

— Ilepexomuth OT ciOBeCHOH (HOPMYIMPOBKH 3afauu K e€ anreOpanyeckoidl MOJAEIM C TOMOIIbI0 COCTaBJIEHUS YpPaBHEHUS WM CH- CTEMBI
YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUYU C KOHTEKCTOM 3aa4uy IOJYyYEHHBIN Pe3ysbTar.

— IlpuMeHATH CBOKCTBA YUCIIOBBIX HEPABEHCTB JIs CPAaBHEHHWs, OLICHKH; pellaTh JIMHEHWHbIC HEPABEHCTBA C OJHOW IEPEMEHHOM M MX CUCTEMBI,
JaBaTh TpagUUECKyI0 WILTIOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

— IloHuMaTh U UCMONB30BATh (PYHKIIMOHAIbHBIE MOHITHUS U SA3bIK (TEPMUHBI, CUMBOJIUYECKHE 0003HAYEHMS); ONpPEAEATh 3HaUeHHe (YHKIMHU IO
3HAYEHUIO apTryMEHTa; ONpeAeNATh CBOMCTBA QyHKINHU 1O €€ TpaduKy.
— Crpouts rpadukn dmeMeHTapHbIX GyHKuHit Bugay = k/x,y=x2,y= x5, y=Vx, y= IxI; ONHCHIBATH CBOHCTBAa UYMCIOBOH (YHKIHK 1O €&

rpaduky.
9 KJIACC

Yucaa ¥ BLIYUCIECHUS

- CpaBHI/IBaTB " YIIOPpAOOYUBATH PALIMOHAJIBHBIC U UPpAallUOHAJIbHBIC YU CJIA.

— BrIIoOnHATH apI/I(bMeTI/IqCCKI/IC JIENCTBUS C palvOHAJIBHBIMHA YHCJIIaMH, COUYCTasA YCTHBIC W IMHUCBMCHHBLIC HpI/IéMLI, BBIITIOJIHATH BBIYHMCICHHUA C
HppaluOHAJIbHBIMU YHUCJIIaMU.

- HaXOJII/ITB 3HAYCHHS CTCIICHEH C LCJIBIMHU ITOKAa3aTCIIIMHU U KOpHGfI; BBIYHMCIIATH 3HAYCHUSA YHCIIOBBIX BBIpa)KeHHﬁ.

- OprFHHTB JIeHCTBUTEIIbHBIE 4uciia, BBIIOJIHATE IPUKUIKY PE3yJibTaTa BLI‘-II/ICJ'ICHI/II\/’I, OLICHKY YHCJIOBBIX BLIpa)KCHI/II\/'I.

YpaBHeHHS U HEPABEHCTBA

— PemraTte nuHEWHBIE B KBaJApaTHBIC YPAaBHCHUA, YPaBHCHU A, CBOAAIIUCCA K HUM, HpOCTGfIHIPIG }IpO6H0-paHI/IOHaJ'IBHBIe YpaBHCHUA.



— Pemare cucTemsl IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IIEPEMEHHBIMM U CHCTEMBI JIBYX YPABHEHUMN, B KOTOPBIX OJHO YPaBHECHUE HE SIBIIACTCS
JIMHEWHBIM.

— Pemarp TexcTOBBIE 3ajauM anreOpaMyecKUM CIIOCOOOM C IOMOIIBIO COCTABICHHUS YPAaBHEHMsI WM CUCTEMbI JIBYX YpaBHEHHMH C JBYyMs
IIEPEMEHHBIMH.

— IIpoBoauTe mpocTeiilne HCCIAETOBaHUS ypPaBHEHMH M CHCTEM YpaBHEHHH, B TOM YHCJIE€ C NPUMEHEHHEM Trpaduyeckux NpeacTaBIeHU
(ycTaHaBnIMBaTh, UMEET JIM ypPaBHEHUE UJIU CCTEMA YPAaBHEHUMN PELIEHMs], €CIM UMEET, TO CKOJIBKO, U IIp.).

— Pemarp nuHeliHble HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh PELICHUE HEPABEHCTB HA YMCIOBOM IpPSIMOH, 3alMChIBaTh PEIICHUE C
IIOMOLIBIO CUMBOJIOB.

— Pemarp cucrteMbl JTMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO; M300pa)kaThb PEILIEHUE CUCTEMbI
HEPABEHCTB Ha YHCJIOBOU IIPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

— Hcnons30BaTh HEpABEHCTBA MIPU PELICHUM PA3JIMYHBIX 3a1a4.

DYyHKIUH

— Pacno3naBark (pyHKINU U3yYEHHBIX BUOB.

— Iloka3pIBaTh cXeMaTHUYECKH PaCIOJIOKEHUE HAa KOOPAMHATHOW IIOCKOCTH rpadukoB GpyHKUMH BUuga: y=kx,y=kx+b,y=k/x,y=ax* +b x + ¢
¢,y =x%, y=\x, y = | x I B 3aBHCHMOCTH OT 3HaYCHHi1 KO3((QHUIMEHTOB; OIHCHIBATE CBOACTBA (yHKIIHIA.

— Crpouts 1 u300pakaTh CXeMaTUYECKH IpapuKu KBaIpaTUYHBIX (YHKIIUI, OMMCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKIUHN MO UX rpaduKam.

— Pacno3naBath KBaApaTH4HYIO (QYHKIUIO IO GOpMyJIe, TPUBOANUTH IPUMEPHI KBaIpaTUUHBIX (YHKIUI U3 peanbHON KU3HU, (PU3UKH, TEOMETPUH.

Apudmernyeckas 1 reoMeTpruYecKas NPOrpeccun

— Pacno3HaBaTh apu(pMeTHUECKYIO0 U TEOMETPUUYECKYIO IIPOTPECCUH NPHU Pa3HbBIX CIIOCO0AX 3a/laHusl.

— BbINOAHATH BBIUMCIIEHUS € UCTIONIBb30BaHUEM (POPMYI 7-TO WieHa apu(METHYECKONH U T€OMETPUUECKOM MPOrpeccHii, CyMMBbI IEPBBIX /1 YJICHOB.

— H3o0Opaxars 4seHbl MOCIe10BaTeIbHOCTH TOUKAMU Ha KOOPAUHATHOM MIIOCKOCTH.

— Pemarp 3a1aun, cBsi3aHHbBIE C YMCIOBBIMM TOCIIEOBATEILHOCTAMH, B TOM YHCJIE 337a4l U3 peaibHON JKU3HU (C UCIOIb30BAHUEM KaJIbKYJIATOPA,
U(PPOBBIX TEXHOIOTU).



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHMUS)

Ha3sBanmue pazaesia (Tembl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

7 KJIIACC (102 yaca)

Yucjia 1 BEIYHCICHUS.
PanmonaJjnHbIe YncIa
25 4)

ITonsarue panrOHAJIBHOI'O YHCJIia. ApI/I(bMeTI/I‘-IeCKI/Ie I[CI\/JICTBI/ISI C paliuOHaJIbHBIMU YU CJIaMU.
CpaBHeHue, ynops10uMBaHUE PALMOHATIBHBIX YHCEIL.

CreneHsb ¢ HaTypaJIbHbIM [10KA3aTEIEM.

Perienne OCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PealbHOM MPAKTHKH.

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA Ha MHOXKXHUTCIIM HATYPaJIbHbIX YUCCII.

Peanbuble 3aBucumoctH. [IpsimMas 1 o6paTHas NpONOPLUHUOHATIBLHOCTH

Auredpanyeckue BbIpasKeHUs
(27 v)

bykBeHHbIe BolpakeHus. [lepemennsle. JlonmycTMBble 3HAaYEHUS IEPEMEHHBIX. DOPMYIIBI.
IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKpbITHE CKOOOK U MPUBEAECHUE MOJAOOHBIX ClIaraeMbIX.
CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Mmuorounensl. CloXeHHE, BBIUUTAHUE, YMHOXXEHHUE MHOrowIieHOB. DopMyibl COKpal€HHOIO
YMHOKEHHMs. Pa3nokeHne MHOrO4JI€HOB HA MHOKHTEIIN

YpaBHeHNSI 1 HEPABEHCTBA
(20 u)

VYpaBHeHMe, npaBuiIa NpeoOpa3oBaHUs YPaBHEHUS, PABHOCHIIBHOCTh YPABHEHUI.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, pPEIICHHE JMHEHHBIX ypaBHEHUM. Pemenue 3amaq c
IIOMOILIbIO YPaBHEHU.

JIuneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €r0 rpaduk.

Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMHU.

PemieHue cuctem ypaBHEHHH c10cOOOM MOJCTAHOBKU M CIOCOOOM CII0KEHUS

Koopaunartel u rpaguxu.
DOyHKIUH
(24 4)

KoopaunaTa ToukM Ha MPSIMOH.

Yucnossle npoMeKyTKH. PaccTossHre MeXy 1BYMsI TOYKaMH KOOPAMHATHOW IPSMOM.
[IpsimoyronbHas cucTeMa KOOpJUHAT Ha II0CKocTU. [Ipumeps! rpagukoB, 3a1aHHBIX GOpMyIaMHu.
Urenue rpaMKoB pealbHbIX 3aBUCHMOCTEH.

[onsarue Gpynkuu. I'padux Gynkiuu. CBoicTBa QyHKIIMHA.

Jluneitnas pynkuus. [locrpoenune rpaduka nuneinon pynkuun. I'paduk dynkuunm y = [x].

IHoBTOpeHue u 0600menue (6 4)

HOBTOpeHI/IC OCHOBHBIX IIOHSATHI U METOI0B Kypca 7 KJ1acca, 0606H_ICHI/IG 3HaHUI

8 KJIACC (102 yaca)

Yucia 1 BLIYUCIECHUS.
KBaaparabie kopHn
(15 9)

KBanpatnslit kopeHb u3 uncia. [lonatue 00 upparmoHaITbHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE.
JeiictBurenpHble uncna. CpaBHEHHE EHCTBUTENBHBIX YHCET.
Apudmerndeckuii KBaJpaTHBIN KOPCHb.




7
YpaBHeHue Buga X~ = a.

CBoiicTBa apu(pMETHISCKUX KBAJAPATHBIX KOPHEH.

[TpeoOpa3oBaHKe YHCIOBBIX BRIPAKCHUI, COJIEPKANINX KBAIPATHBIE KOPHU

Yucyia 1 BBIYUCIEHUS.
CreneHp ¢ HeJbIM MOKA3aTeJIeM
(7 9)

CreneHsb ¢ LIETIBbIM OKA3aTENIEM.

CrangapTHas 3aluch 4ucia.

Pa3zMepbl 00bEKTOB OKpYXKAIOIIEro Mupa (0T 3JIEMEHTAPHBIX YAaCTHIL O KOCMUYECKUX 0OBEKTOB),
JUINTEIIHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHPE.

CBoiicTBa CTENEHU C LIEJIBIM [TOKa3aTeIeM

AnredpanyecKue BbIpasKeHHUs.
KBaaparublii Tpéx4iien
(C))

KBagparsslii TpEXuieH.
Pa3noxeHne kBapaTHOrO TPEXUIEHA HA MHOKHUTENH

Anredpanyeckne BbIPaKeHUsI.
Auredpanyeckasi 1podb
(154)

Anrebpanyeckas 1poOb.

JlonycTuMble 3HaUEHUS [TIEPEMEHHBIX, BXOSAIINX B AIreOpanvyecKie BbIpaKeHUS.
OcHoBHOe cBOICTBO anredbpandecko Apodu. Cokpaiienue ApooOe.

CrnosxeHue, BBIMUTAHUE, YMHOXKEHUE U JIEJICHUE anreOpanyeckux apooei.
IIpeobpa3oBaHue BbIpaxXeHHIl, CoepKaIUuX anredpandeckue apoodu

YpaBHeHHd U HEPABEHCTBA.
KBanparnbie ypaBHeHHs
(154)

KBanpaTtHoe ypaBHenue. HenosHoe kBagpaTHOE ypaBHEHHE.
dopMyna KOpHEH KBagpaTHOro ypaBHeHusA. Teopema Buera.
Pemrenne ypaBHeHUH, CBOASIIMXCA K KBAIPATHBIM.
[Ipocreiimue ApoOHO-paLlOHATIbHBIE YPAaBHEHMS.

PemreHne TeKCTOBBIX 3a]1a4 € MOMOIIBIO KBAJAPATHBIX YPABHEHUN

YpaBHeHHUSs] H HEPABEHCTBA.
Cucrembl ypaBHeHUH
(13 v)

JIluneiiHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH, €ro rpaduK, IpUMEphl PEIIeHUs ypaBHEHUH B LIEJBIX
Yyucax.

Pemrenne cucreM nByX JIMHEWHBIX YPaBHEHUN € JBYMS IIEPEMEHHBIMM.

IIpuMepsl perieHns: CUCTEM HENIMHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

I'padmueckas uHTEepHpeTanus ypaBHEHUS C JBYMs MEPEMEHHBIMU U CHCTEM YpaBHEHUH C JBYMs
[IEPEMEHHBIMU.

PenreHne TeKCTOBBIX 3aJ1a4 € MOMOIIBI CUCTEM YPABHEHUH

YpaBHeHHS U HEPABEHCTBA.

YucaoBsie HCpPAaBCHCTBA U UX CBOICTBA.

HepaBencrBa HepageHcTBO ¢ 01HOM nTepeMeHHOM. JINHEWHbIE HEPABEHCTBA C OJTHON ITEPEMEHHOM U MX PEIICHHE.
(12 v) CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEILICHUE.

N300paxkenne perieHns JMHEHHOro HEpaBeHCTBA U MX CUCTEM Ha YMCIIOBOM MPsIMOi
DOyHKIMH. [Tonsarue gpynkiuu. O61acTh ONpeIeNeHNs: 1 MHOKECTBO 3HAaU€HUHN (QYHKITUH.

OcHOBHBIEC IOHATHUHA

CrniocoOblI 3a1anust QyHKIHI.




Sy I'padpuk ¢pynkuuu. CoicTBa QyHKIMH, UX 0TOOpaKeHHEe Ha rpaduke

DOYyHKIUH. UreHue u nocTpoeHue rpagukoB GyHKITHIA.

YuciioBble PyHKIIUT [Tpumeps! rpadukoB GyHKINN, OTPAKAIONUX PEaTbHbIE TPOLECCHI.

9y OyHKIUY, ONMCHIBAIOIIME NPAMYI0 M OOpaTHYH IpPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX TI'padUKH.

I'unep6ora. Npaduk Gyskmmn y = x°.
OyHKIIMU y =X, Yy =X, y = X, Y = [x/; rpadudecKoe penieHne ypaBHEHUH U CUCTEM YPaBHCHHI

IloBTOpenue u 0606meHune (6 4)

IToBTOpEHNE OCHOBHBIX MOHITHN M METOJIOB KYpCOB 7 M 8 KJIACCOB, 0000IIIeHNE 3HAHUI

9 KJIACC (102 gaca)

Yucaa v BbIYUCJICHUS.
JeiicTBUTEIbHBIE YHCJIA
9 9)

PanonanbHble 4ncia, MppalUOHAlbHbIE 4YMCIAa, KOHEYHbIE M OECKOHEUHbIe JeCTHMYHbIE ApoOu.
MHOXeCTBO JEHCTBUTEIBHBIX YHCENT, JCHCTBUTEIbHBIC YUCIAa KaK OCCKOHEYHBIE NIECSITUYHBIE JPOOH.
B3aumMHO OZHO3HAYHOE COOTBETCTBHUE MEXIY MHOYKECTBOM JEHCTBUTENBHBIX UYUCEI U MHOXECTBOM
TOYEK KOOPJIAMHATHOM IIPSIMOM.

CpaBHeHuUe IeHCTBUTENBHBIX YnCell, apupMEeTUIECKHE AeHCTBUSA C JEHCTBUTEIbHBIMU YHCIIaMHU.
[MpubnmxEHHOE 3HAYCHNE BETUYUHBI, TOYHOCTH MTPUOIMKCHHUS.

Oxpyrnenue uncen. [Ipukuka u olleHKa pe3yJIbTaTOB BbIYMCICHUN

YpaBHeHUs! M HEPaABEHCTBA.
YpaBHeHHd ¢ OJHON NepeMEHHOH
(14 9)

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOISAIINUXCS K JTMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIIUXCS K KBaAPATHBIM.

bukBanpaTHbie ypaBHEHUS.

IIpuMepsl perieHus: ypaBHEHUN TPETbE U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN.
Pemenue npoOHO-paliMOHAIbHBIX YPaBHEHUH.

PernieHue TEKCTOBBIX 3a/1au aJIre0panyeckiuM METOJIOM

YpaBHeHHUS] H HEPABEHCTBA.
Cucrembl ypaBHeHUH
(14 v)

JluneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €r0 rpaduk.

Cucrema 1ByX JTUHEHHBIX YPABHEHHUM € ABYMs IEPEMEHHBIMU U €€ PELLICHUE.

Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHENHOE, a APYrOo€ — BTOPOM CTEIEHHU.
I'paduueckast MHTEpIIpeTaIs CUCTEMbI YPaBHEHHH € IBYMsI IEPEMEHHBIMHU.

YpaBHeHHs U HEPABEHCTBA.
HepaBencrBa (16 4)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbple HEPAaBEHCTBA ¢ OAHOM NIEPEMEHHOMN U UX PEILLICHUE.

CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM U UX PEIICHUE.

KBagparHble HEpaBEHCTBA U UX PEILICHUE.

I'paduaeckas uHTEpIIpPETAILHSI HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU

DOyHKIUH
(16 v)

KBangparuunas ¢pyHkuus, e€ rpaguk 1 cBOicTBa.

[TapaGosa, KOOpAMHATHI BEPIIMHBI TAPaOOIIbl, OCb CHMMETPUHU MapadoIb.
CrenenHble (YHKIIMU C HATYypaJlbHBIMU IOKa3aTesIMu 2 U 3, UX rpaduku U CBOICTBA.
Ipaduku byakimit: y=kx, y=kx + b, yk/x, y=ax’,y=ax’, y=x,y =[x |




YucjaoBbie nmocCjaeA0BaTCJILHOCTH
(15 )

[ToHsATHE YNCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajjaHKe N0CIe0BaTEIbHOCTH PEKYPPEHTHOM hopMysioit 1 popmMyitoif n-ro wieHa.

Apudmernueckas 1 reOMeTpUIECKasi IPOTPECCHH.

®opMyiibl 1n-ro 4jeHa apu(pMETHIECKON U TeOMETPUUYECKON IPOrpeccuii, CyMMBI IIEPBbIX 71 YUJIEHOB.
N3o0pakeHne 4wieHOB apu(METHUECKOW U TeOMETPHUYECKON MPOrpeccHil TOYKaMu Ha KOOPAMHATHOMN
IIJIOCKOCTH.

JIMHENHBIN U YKCIIOHEHIMAIbHBIA POCT.

C1okHbIE TPOLICHTHI

IloBTOpEHUE, 00001IEHHE,
cUcTeMaTH3alnus 3HAHMI
(18 u)

Yucna M BbIYMCICHMS (3alUCh, CPAaBHEHHUE, JEUCTBUSA C JCHCTBUTEIBHBIMM YHCIAMH, YHCIOBAs
IpsiMasi; MPOLEHTHI, OTHOILIEHUS, IPOIIOPLIMH; OKPYIJICHHE, TPUOIMKEHNE, OLIEHKA; PEIIEHNE TEKCTOBBIX
3a/1a4 apuhMETHICCKIM CIIOCOOOM)

AnredOpanyeckue BbIpasKeHHsI

(npeoOpa3oBaHue anredOpanuecKux BbIPaXKEHUN, JOIYCTUMBbIE 3HAUEHU)

@yHkuMu (IOCTPOEHHE, CBOMCTBA M3YYEHHBIX (YHKUMH; rpauyeckoe pelleHHue YpaBHEHUH U MX
CUCTEM)




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCBI

COJAEP)KAHUE YYEBHOI'O KYPCA (I1IO 'OJAM OBYYEHMUA)

7 KJIACC

Hauanbsueie nonsaTusa reomerpuu. Todka, npsiMas, OTpe3OK, Jdyd. Yrois. Buael yrinos. BeprukanbHble U CMEXHBIE YIUIBL. buccekrpuca yria.
Jlomanas, mHOrOyroisHuK. IlapaniensHocTs M NEpIEHAUKYISPHOCTD MPSMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON CHMMETpPUU. [IpuMepsl CHMMETPUN B OKPYKAIOIIEM MHPE.

OCHOBHBIE IOCTPOEHHUS C IOMOLIbIO LUPKYJIS U TuHEelKu. TpeyroabHuK. Beicota, Meanana, GuccekTpuca, UX CBOWCTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbpHUKA.

CBoiicTBa U pU3HAKU paBHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haky paBeHCTBA TPEYroJIbHUKOB.

CBolicTBa U NPU3HAKY NMapaJIJIeNIbHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHEIHNE yriibl TpeyroibHUKA.

[TpsimoyronbHbIl TpeyrosbHUK. CBOMCTBO MEIMaHbI NPSAMOYIOJIBHOIO TPEYrOJbHHMKA, NMPOBEAEHHON K TUIOTeHy3e. lIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroiabHBIN TPEYroiabHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMaHOH, Teopema O OosblieM yrie u Oosblieil cropoHe
TpeyrosibHUKA. [IepneHuKymsp U HaKJIOHHAs.

I'eomeTpuyeckoe MecTo To4YeK. bruccekTpuca yriia U cepeAMHHBIN NEPIICHIUKYIAP K OTPE3KY KaK NT€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJla W JIuaMeTp, WX CBoicTBa. B3auMmMHoe pacnonoxeHue OKpY:KHOCTH M npsimMod. KacarenbHas M cekymias K
OKpyXHOCTH. OKpY>KHOCTb, BIMCaHHas B yroJl. BnucanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYerbipéxyronpHuki. [lapanienorpamm, ero npu3Haku 1 cBocTBa. YacTHbIE Cilydyad MapajjiesorpaMMoB (MIPsSIMOYToJbHUK, poMO, KBajpar), ux
IIPU3HAKU U cBOMCTBa. Tpaneuus, paBHoOOKast Tpamnerus, e€ cBoiicTBa u npusHaku. [IpsmMoyronabHas Tpamerus.

Meron yaBoenust meauansl. LlenTpansHas cummerpus. Teopema Paneca 1 TeopeMa 0 MPONOPLIHOHATIBHBIX OTPE3KAX.

Cpennve TMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 dunreHT nogodus. IlpuzHaku nogodus TpeyroabHUKOB. [IpruMeHnenne nogo0us Npu peleHn: MPakTHYeCKUX
3azad.

CaoiicTBa miomaaei reomerpudeckux Guryp. @opmMyinsl i MIOMAAN TPEYroJibHUKA, MapaiieraorpaMMa, pomba u Tpaneuuu. OTHOIIEHHE
Ionaael mof00HbIX Guryp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema IIudaropa. [lpumenenne Teopemsl [Tudaropa npu permeHun NpaKTHUECKUX 3ajad.



CuHyC, KOCUHYC, TAHI€HC OCTPOr'0 yrja MpsSMOYIOJIbHOTO TPEYTroiabHUKAa. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. TPUTrOHOMETPUUECKUE
¢dbyakuum yrios B 30°, 45° u 60°.

BrnucanHble M LEHTPAIBHBIE YIVIBI, YTOJ MEXAY KacaTeJIbHOW M XOPAOM. YTJbl MEXKIy XOPAAaMHM M CEKyIUMMH. BIIMCaHHBIE M OIMCaHHBIC
4eThIpEXYroapHUKU. B3anMHoe pacnionokeHue 1Byx okpyxkHocTei. Kacanue okpyskHocteil. O01ue kacaTelbHble K ABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Taurerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIbl MPUBEIACHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB M T€OpeMa CUHYCOB. PerieHre npakTHUecKUX 3a/1ad ¢ UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U
TEOPEMBbI CHUHYCOB.

[IpeoOpazoBanue nmoaodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 IpoOU3BEIEHUN OTPEIKOB XOP/I, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYILIUX, TEOpEeMa O KBaJIpaTe KacaTeIbHOM.

BexTop, mnmuHa (MOIynab) BEKTOpa, COHANpPaBICHHBIE BEKTOPbI, MPOTUBONOJIOXKHO HAIpPABIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HaJl BekTopamu. PasznoxkeHue BeKTOpa MO JIBYM HEKOJIMHeapHbIM BekTopaM. Koopaunatel Bektopa. CkamspHoOe
IIPOM3BE/ICHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKIECHUS JJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU. Y PaBHEHMsI MPSMOIl M OKPYKHOCTH B KOOpJHMHATAaX, MepeceueHrue OKPYXKHOCTeH U MpsAMbIX. Metoa
KOOpJMHAT U €ro NpUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKHU. J{muHA OKpyxkHOCTH. ['pamycHas v paauaHHas Mepa yria, BBIYMCIEHHE JUIMH AYT OKpyxkHocTel. Ilnomans
Kpyra, CeKTopa, CerMeHTa.

JIBuKEeHMsI IIIIOCKOCTU ¥ BHYTPEHHHUE CUMMeETpUH (uryp (eMeHTapHble npeacTtasienus). [lapannensasiii nepenoc. [loBopor.



IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA PABOYEN ITPOTPAMMBI KYPCA (IIO TOOJAM OBYYEHUS)

OcBoenne yuebHOTO Kypca «I'eoMeTpus» Ha yPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs JIOJDKHO OOECTICUNBATh TOCTHXKEHUE CICIYIONINX MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KJIACC

— Pacnio3naBath u3yueHHbBIE FeOMETPUUECKHE (PUTYPBI, ONIPEIENIATh X B3aMMHOE PacoJIOKEeHHE, H300pakaTh TeOMETpHUYECKUe (PUTYpPBI; BHITIOTHSTH
YEPTEXKHU 10 YCIOBHUIO 3a1auu. MI3MEpATh TMHENHBIE U YTII0BbIE BEIMUMHBL. Penars 3a1a4u Ha BEIYUCICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

— Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH NIPEAMETOB B peaIbHON KU3HU, pa3MEPOB IPUPOIHBIX 00BEKTOB. PasnuuaTh pazmMepsl 3TUX
00BEKTOB 10 TOPSIIKY BETUYNHBIL.

— CrpouTs 4epTEKN K FTEOMETPUUECKHUM 3a1a4aM.

— Tlosnb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIOIB30BATh IPU3HAKU U CBOICTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUN
3az1ad.

— IIpoBOANTH JIOTMYECKHUE PACCYKIECHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

— Ilonp30Barbcs NpU3HAKaMH PABEHCTBA NPSAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEAUAaHBI, IPOBEAEHHON K THUIIOTEHY3€ IIPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a/1a4.

— Ormpenenars NapaieabHOCTh MPSAMBIX ¢ IOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH cekyluas. OnpenensaTs napamiebHOCTh MPSMBIX ¢ TOMOIIBIO
PaBEHCTBA PACCTOSTHUN OT TOYEK OJHOU MPSAMOM O TOYEK APYTrOr MPSMOM.

— Pemars 3aaun Ha kieTyaToit Gymare.

— IIpoBoaWTh BRIYMCICHHS U HAXOJUTh YUCIOBbIE U OyKBEHHBIE 3HAUEHHS YTJI0B B TEOMETPUUYECKHUX 33a4axX C UCHOJIb30BaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pPa30BaHHBIX MTPH MEPECEUEHUH JBYX MapauleIbHbIX IPSAMBIX ceKyllel. Pemars
IIPAaKTHUYECKUE 3a7]a4H Ha HAXO0KJICHHUE YTJIOB.

— Bragers noHATHEM r€OMETPUUECKOTO0 MECTa TOUEK. Y METh ONPEAEATh OMCCEKTPHUCY YIJla U CepeAMHHBIA NePIEeHIUKYISAP K OTPE3Ky Kak
F€OMETPUYECKHE MECTA TOYEK.

—  @opMyIMpOBATH ONPEACIICHHS OKPY>KHOCTH U KPyTa, XOP/bl U TUaMeTpa OKPYKHOCTH, IOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH
CBOMCTBA IIPU PELICHNH 3a/1a4.

— Brnazgers noHsATHEM ONMHMCAHHON OKOJIO TPEYTOJILHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ 1eHTp. [lonbp30BaTecs GpakTaMu 0 TOM, YTO OUCCEKTPUCHI
YIJI0B TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUYKE, U O TOM, YTO CEPEAVHHBIC NIEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJJHON
TOYKE.

— Buitagers noHATHEM KacaTeIbHON K OKPYKHOCTH, II0JIB30BATHCSA TEOPEMOM O MEPIIECHIUKYIIPHOCTH KacaTeIbHOW U paJnyca, IPOBEIECHHOIO K TOYKE
KACaHU.

— Ilonb30oBaTbes MPOCTENIIMMHU T€OMETPUYECKUMU HEPABEHCTBA MU, IOHUMATh UX IIPAKTUYECKUN CMBICIL.



HpOBOI[I/ITb OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C ITIOMOIIBIO UPKYJIIA U JIMHEHKH.

8 KJIACC

Pacnio3naBaTh OCHOBHBIEC BU/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS UX CBOMCTBAMU IIPHU PEIICHUNA FEOMETPUUYECKHUX 3a/1au.
[IpuMeHsTh CBOMCTBA TOUYKHU IIEpECEUCHUs MeaH TPEYroJibHUKa (LIEHTpa Macc) B PELICHUH 3a/au.

Brnazgets nmoHsTHEM cpeiHEN TMHUU TPEYTOIbHUKA U TPANelly, IPUMEHSTh UX CBOMCTBA MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii Paneca U TEOPEMOi O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUs TPAKTHUYECKUX 3a]1a4.

[TpuMeHsITh NPU3HAKU [TO100US TPEYTOJIBHUKOB B PELICHUH F€OMETPHUECKUX 3a7au.

[Tonb3oBatbes Teopemoii [Tudaropa nmns penieHus: reoMeTpUUECKUX U MPAKTUYECKUX 3a/1a4.

Crpouth MaTEMATUYECKYIO MOJIENb B IPAKTUYECKUX 33/1a4aX, CAMOCTOATEIbHO J€JIaTh YEPTEXK U HA XOAUTh COOTBETCTBYIOLINE JITUHBI.

Bnaners moHATHAMU CHHYCa, KOCUHYCA U TAHT'€HCA OCTPOIo yria MNpsIMOYroJbHOIO TPEYrOJIbHUKA.

[Tonp30BaTbCs STUMH MOHATUSI MU JIJIS1 PEIICHUSI MPAKTUYECKUX 3aad.

BoruucisaTs (pa3nuuHbIMU cCrioco0aMu) TUIOHIAAb TPEYTOJIbHUKA U TUIOMIAA MHOTOYTOJIBHBIX (PUTYp (MOJIB3YACH, T/I€ HEOOXO0IUMO,
KaJIbKYJISITOPOM).

[IpuMeHsTh MONTy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

Brnagets mOHATHSAME BIMCAHHOTO M IIEHTPAILHOTO YIJIa, HCIIOIb30BaTh TEOPEMBI O BIUCAHHBIX YTIaX, yriaX MEXIy XOpJaaMu (CeKYIIHUMH) U yTrie
MEXy KacaTeJIbHOU U XOPJI0M MPH PEIICHUH T€OMETPUUECKUX 3aad.

BrageTs noHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA ONMMCAHHOTO YETHIPEXYTOIbHUKA MIPU PEIICHUH 3a/1a4.

[IpuMeHATh NONydYEeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMATUUECKHE MOJIETH JUIsl 33]1a4 peaJIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHHS C TPUMEHEHUEM MOI00MsI U TPUTOHOMETPUH (TIOTIB3YSICh, I/I€ HEOOXOIUMO, KAIbKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YTJIOB, HAXOIUTH C MX TOMOIIBIO PAa3IMYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
(«petreHue NPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxouTh (C MOMOIIBI0 KadbKyJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHUI.
[Tonp30Batbes opMyIaMy IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISl HAXOXKIEHUS] COOTHOLICHUN MEXIY
TPUTOHOMETPUYECKUMHU BEIMYUHAMU.

Hcnonb30BaTh TEOpEMbI CHHYCOB M KOCHHYCOB ISl HAXOXKJIEHUS Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pELICHHE TPEYTOJbHUKOBY), IPUMEHSTh
UX IPH pEHIEHUU T€OMETPUYECKUX 3a/1a4.

Brnanets noHstTusMu npeoOpa3oBaHus 11010015, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX (QUTYD.



[Tonp30BaTbest CBOKWCTBAMH 1OI00MS IPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIIATH JAJIMHBI U HAXOAUTH YIJIbl Y TOAOOHBIX (uryp. Ilpumensars
CBOMCTBA 1101001 B MPAKTUYECKUX 3a/1auax.

YMeTh NpUBOAUTE NPUMEPHI NOJOOHBIX (PUTYP B OKPYKAIOIIEM MUpE.

ITosip30BaThCA TEOpEMaMH O IPOU3BEIEHUN OTPE3KOB XOPJ, O IPOU3BENCHNUN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaThcs BEKTOpaMM, HOHUMATh UX F€OMETPUUECKUI U (PU3NUECKUNA CMBICI, IPUMEHATh UX B PEIIEHUN F€OMETPUYECKUX U (PU3NIECKUX
3a1a4.

IIpuMeHATH CKaIspHOE IPOU3BEIECHNUE BEKTOPOB Ul HAXOXKICHUS IJIMH U YIJIOB.

ITonb30BaTbCs METOAOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHSATD €r0 B PELICHUU T'€OMETPUYECCKUX U MPAKTUYCCKUX 3a1a4.

Bnaners NOHATUAMY PAaBUIBHOTO MHOTOYIOJIbHUKA, JIMHBI OKPYKHOCTH, IJIMHBI JYT'H OKPYKHOCTH U PaJJUaHHOW MEpBI YIJIa, YMETh BEIYUCIIATH
IIJIOIIAb KPyra U €ro 4acTeu.

[IpuMeHATH MOJIyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a1adax.

HaxoauTp ocu (MM EHTPBI) CAMMETPHH (DUTYD, IPUMEHSTH ABMKEHUS IUIOCKOCTH B IIPOCTEHININX CITydasX.

[IpuMeHATH MOTyYEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIH IS 3a7a4 PEAIbHON KU3HU U IIPOBOAUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C IPUMEHEHHUEM TTOA00HS U TPUTOHOMETPHUECKUX (DYHKIHIA (TI0JIB3YSCh, T/Ie HEOOXO0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYYEHMUS)

Ha3zBanmue pazaesia (Tembl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

7 KJIACC (68 yacoB)

IIpocreiimme reomerpuyeckue purypsl
U HX CBOMCTBA.

HN3mepenue reoMeTpu4ecKHX BeJIUYHH
(14 9)

[Ipocreiinme reoMeTpruuecKue 0ObEKThI: TOUKH, MPSIMBIE, TYYH U YTIIbl, MHOTOYTOJIBHHK, JOMaHasl.
CMeXHBIC U BEPTUKAIIbHBIC YTJIBL.

Pabota ¢ nmpocTeidmmMMu YepTeRamu.

M3mepeHre TMHEHHBIX U YIIIOBBIX BEINYUH, BHIYUCICHHE OTPE3KOB U YIJIOB.

[Tepumerp u miomanas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIHLHIUKOB

TpeyroabsHuxku
(22 v)

[ToHsATHE O paBHBIX TPEYrOJILHUKAX U NEPBUYHBIC ITPECTABICHUS O PaBHBIX (KOHIPYIHTHBIX) (QUTypax.
Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB.

IIpu3Haky paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJbHUKOB.

CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH.

[Ipu3Haku ¥ CBOWCTBA paBHOOEAPEHHOTO TPEYTOJIBHUKA.

[IpoTuB GosibIIEl CTOPOHBI TPEYTOJIBHUKA JIEKHUT OOJIBILINMA yroJl.

[Ipocreiimme HepaBeHCTBaA B TeoMeTpur. HepaBeHCTBO TpeyroJbHHUKA.

HepasenctBo nomanoii. I[IpsmoyronbHslil TpeyroybHUK ¢ yrioM B 30 rpagycos.

IlepBbIe NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

IHapaniejbHble NpAMbIE,
CyMMa YIJIOB TPEyroJbHUKA
(14 9)

[TapamiensHble npsMbIe, UX CBOMCTBA, 11aThIi mocTynar EBknnaa.

HakpecT nexaiiue, COOTBETCTBEHHbIE U OTHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NIPU NEPECEUECHUN
NapajyieNIbHBIX MPSAMBIX CEKYIIEH).

[Ipu3Hak napajIeIbHOCTH NMPSAMBIX Y€pE3 PABEHCTBO PACCTOSIHUM OT TOYEK OJHOM IPSIMOM 10 BTOPOH
MIPSIMOM.

CyMMa yriioB TpeyroJibHMKa 1 MHOTOYTOJIbHUKA.

BHelHue yriel TpeyrojabHUKa

OKpYy/KHOCTb U KpYT.
I'eomeTrpuyeckue noCcTpoeHus
(14 9)

OKpy>XHOCTB, XOp/Ibl M TNAMETPBI, UX CBOMCTBA. KacarenbHast K OKPYKHOCTH.
OxkpyxHOCTb, BcaHHas B yroi. [louarue o 'MT, npumenenue B 3agadax.
buccekTpuca u cepeIMHHBIN NEPHIEHAUKYISAP KaK FEOMETPUUECKUE MECTa TOUEK.
OKpy>XHOCTb, OITMCAHHAsA OKOJIO TPEYTOJIbHUKA. BriricaHHasi B TpeYroJbHUK OKPYKHOCTb.
[Ipocreiimne 3axa4n Ha TOCTPOEHUE

IloBTOpEHuUe, 00001ICHNE 3HAHMI
(49

HOBTOpCHI/IC n O606II_ICHI/IC OCHOBHBIX IIOHSATHI U METOOB Kypca 7 knacca




8 KJIACC (68 1yacoB)

YeThIpEXyroJbHUKH [Tapannenorpamm, ero mpu3HaKud U CBOMcTBa. YacTHBIE clyyau MapajuielorpaMMOB (IIPSMOYTOJIbHUK,
(12 v) pom0O, KBajpar), UX MpU3HAKU U CBOMCTBA. Tpamnenus, paBHOOOKas Tpamerus, €€ CBONCTBA U MPU3HAKHU.
[IpsiMoyronbHas Tpaneuus.
Meron yaBoenusi meauansl. LlenTpanbHas cuMMeTpus.
Teopema @®aneca wu Teopema o | Teopema Qaneca u Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX.
NPONOPUMOHATBHBIX otpe3kax, | CpeaHss JIMHUS TPEYroJibHUKA.
Nno/100HbIe TPEYTrOJbLHUKH Tpaneuus, e€ cpeaHss TUHUS.
(15 9) [IponopumoHanbHbIe OTPE3KHU, TOCTPOCHUE YETBEPTOTO MPOMOPIUOHATIBHOTO OTPE3KA.
CBoiicTBa IIEHTpa MacC B TPEYTOJIbHUKE.
[TonoOubIe TpeyroapHuku. Tpu mpu3Haka mo00ust TpeyroabHUKOB.
[IpakTHueckoe NpuMeHeHHe
Inomans. [TonsTre 06 ob1Iel TeOpUH IIIOLIA/IH.

Haxo:xnenue miaomaaen
TPEeYIroJbHUKOB H MHOTOYTOJIbHBIX
¢uryp.

ILnomaau mogoOHbBIX GuUryp

(14 9)

dopmyiibl Ui IUIOIAAN TPEYrojdbHUKA, NapaienorpaMma. OTHOLIECHHE TUIOIAAEH TPEyroIbHUKOB C
OOIIMM OCHOBAaHWEM HJIM O0IIEei BHICOTOW. Bhrumcienue miomaneii cioxHeX Guryp yepes pasoueHue
Ha YacTH U JIOCTPOEHHUE.

[Tnomanu duryp Ha kieryaroi Oymare.

[Tnomanau nonoOHeIX Guryp. Beranciaenue miomaaen. 3agaun ¢ NpakTHUECKUM cofiep)kaHueM. Perienue
3aJa4 C MOMOIIBIO METOJa BCIIOMOIaTeJIbHOM IIOIIAAH

Teopema IIngaropa
U HA4YaJ1a TPUTOHOMETPUM
(10 9)

Teopema IIudaropa, e€ nokazarenbcTBo u npuMeHenune. O0parnas reopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (PYHKIMH OCTPOro yria, TPUTOHOMETPHUYECKHE COOTHOIIEHUS B
MIPSIMOYTOJIBHOM TPeyrosIbHUKE. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.

CooTHoIIEHNS MEXIy CTOPOHaMH B NPSMOYIOJBHBIX TPEYTroJbHHKaxX C yriamu B 45rpan u 45rpap;
30rpan u 60rpan

YT1iBI B OKPYKHOCTH.
BnucanHble U onMCaHHBbIE
YeThIPexXyroJbHUKH.
KacareqbHble K OKPY/KHOCTH.
Kacanne oxkpy:kHocTei

(13 4)

BrnicaHHbIE U IEHTPAIbHBIE YIJIBI, YTOJ MEKIY KacaTeIbHOW U XOPIOM.

VYTibl MEXAY XOpAaMHU U CEKYLTUMHU.

BrivcaHHbIE ¥ ONMCAHHBIE YETBIPEXYTOJIBHUKY, UX MIPU3HAKHU U CBOMCTBA. [I[puMeHeHNe 3TUX CBOMCTB
MIPH pEeIICHUN T€OMETPUYECKUX 3a/1ay.

B3aumnoe pacnionoxenue IByx okpyxHocTell. Kacanue okpyHOCTEH.

IloBTOpEeHue, 00001ICHNE 3HAHMI
(49

HOBTOpCHI/IC OCHOBHBIX IIOHSATHH U METOJIOB KypCOB Tus KJ1aCCOB, O606IJ_I€HI/IC 3HAHUI

9 KJIACC (68 yacoB)

Tpuronomerpus.

‘ Omnpenenenne TpuroHoMeTpuaeckux GyHknuid yrios ot Orpan go 180rpan.




TeopeMbl KOCHHYCOB M CHHYCOB.
Pemienue TpeyroibHUKOB
(16 u)

Kocunyc 1 cuHyC npsiMOTO M TYNoro yria. Teopema KOCHHYCOB.

(O606mEnHas) TeopeMa CHHYCOB (C paguycoOM OITMCAHHON OKPYXKHOCTH).
HaxoxaeHne JUIMH CTOPOH U BEIMYWH YIJIOB TPEYTOJIHHUKOB.

dopmyiia mIomaan TPEYrojJbHUKA Yepe3 ABE CTOPOHBI U YTOJI MEXTy HUMH.
dopmyna mIomaay YeTIPEXYTObHUKA YePe3 ero TUAaroHaIH | YTOJI MEXITy HAMH.
[IpakTHyeckoe MpUMEHEHUE JIOKa3aHHBIX TEOPEM

IIpeoGpa3oBanue moaooms.

[Tonsarue o nmpeoOpa3oBaHUM 1O1O00US.

Metpuueckue COOTHOLLICHUA B | COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD.

OKPYKHOCTH TeopeMa 0 ImpoM3BENECHUN OTPE3KOB XOpPJH, TEOpPEMa O IPOU3BEICHUU OTPE3KOB CEKYIIUX, TEOpEMa O
(10 9) KBaJpare KacatelbHOU. [I[puMeHeHne B penieHuu reOMEeTPUYECKUX 3a]1a4

BekTopsl Omnpenenennue BEKTOPOB, CII0KEHUE U PA3HOCTb BEKTOPOB, YMHOXKEHHUE BEKTOPA Ha YHUCJIO.

(12 9) ®u3NYeCcKUil 1 TeOMETPUUECKUI CMBICII BEKTOPOB.

PasnosxeHnne BekTopa 110 IByM HEKOJUIMHEApHBbIM BeKTopaMm. KoopauHaTel BEKTOpa.
CkaysipHO€E IIPOU3BEIEHNE BEKTOPOB, €r0 IPUMEHEHHE ISl HAXOKICHMSI JUIMH U YIJIOB.
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHHne BEKTOPOB Ul peLIeHUs 3a1a4 KUHEMATUKYA U MEXaHUKH

I_leKapTOB])I KOOPAMHATHI HA IIJIOCKOCTH
0w

JlexapToBBI KOOPAMHATHI TOYEK Ha IIIOCKOCTH.

YpaBHeHHE NIPIMON.

VYrnoBoii kK03 (pULIMEHT, TAHT'€HC yTila HAKJIOHA, MapajljiebHbIe U MEPIEHAUKYIISIPHbIE IPSMBIE.
YpaBHeHHE OKpYKHOCTU. Haxox1eHne KOOPAUHAT TOUEK IEPECEUEHUs OKPYKHOCTH U IPSMOM.
Meroa KOOpAMHAT NPU PELIEHUU T€OMETPUYECKUX 3a1a4.

Hcnonp3oBanue METOa KOOPAMHAT B IPAKTUYECKHUX 3a1a4ax

IIpaBu/IbHBIE MHOTOYTOJILHUKH.
JlJIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra.
Beruuciienue nmiomaaei

HpaBI/IJ'II)HI)IC MHOTI'OYT'OJIbHUKH, BBIYMCIICHUC UX DJICMCHTOB.
Uucno 1 IIMHa OKpY»KHOCTU. J[TuHa 1yru oKpykHOCTU. Paanannas mepa yria.
[Tnomane kpyra u ero 371eMEHTOB (CEKTOpa U CETMEHTA).

(CR)) Brruuciienue miomaaeit puryp, BKIIOYAONUX IEMEHTHI Kpyra
J{BHKEeHH S TIJIOCKOCTH [loHsTHE O NBUIKEHUU TNIOCKOCTH.
(64) [TapamienpHbII IEPEHOC, TOBOPOT U CUMMETPHUs. OCH U LIEHTPBI CHMMETPHH.

HpOCTCﬁLHHC IMPUMCHCHUA B PCIICHUHU 3a1a4

IloBTOpeHue, 00001eHNE
M cCHCTeMAaTH3alus 3HAHUH
(7 9)

[ToBTOpEeHNE OCHOBHBIX TMOHSATHH M METOJOB KypcOB 7—9 KiaccoB, 00OOIICHWE M CHUCTEMaTH3aIus
3HAHUM.

[Ipocreitmme reomeTpuueckre GUTYphl U UX CBOMCTBA. MI3MepeHne reoMeTpruiecKux BEITHYHH.
TpeyrojbHUKH.

[TapannenpHbIe U IEPIICHANKYIISIPHBIE TPSIMBIE.




OxkpyxHOCTb U KpyT. ['eomeTpuueckue nocTpoeHus. YTIibl B OKPYKHOCTH.
BnucanHubie 1 onucaHHbIE OKPYKHOCTH MHOTOYT'OJIBHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

UeThlpéXxyroibHUKU. BricaHHbIe U ONIMCAHHBIE YETHIPEX YT OJIbHUKH.

Teopema [Mudaropa u Havana TpuronoMmerpun. Perenne o0Imx TpeyroIbHIKOB.
[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus miockoctu. [Bmxenus. [Togooue. Cummerpusi.

[Tnomane. Beraucnenne miomanei. [Imomanu mogoO6HbIX Guryp.

JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH.

BekTopsl Ha m1ocKoCTH




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUHCTHUKAY». 7-9 KJIACCBI
COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
7 KUIIACC

[IpencraBieHrue NaHHBIX B BHUAE TaONMI, IuarpaMM, rpadukoB. 3amoiHEHHE TaOJHil, YTEHHWE U TMOCTPOCHHE Iuarpamm (CTOIOMKOBBIX
(cronbyarbix) M KpyroBbix). UTeHue rpadukoB pealbHBIX MpoleccoB. V3BieueHune HHPOpMALMKM U3 AMArPaMM M TaOJIML, HCIOJIB30BAHHE U
MHTEPIpETans JaHHBIX.

OnucarenpHas CTaTHCTUKA: cpeHee apudmeTrnyeckoe, Mearana, pa3Max, Haubosblllee 1 HaMMEHbIIee 3HAaUeHHsI Ha0opa YHUCIOBBIX JTAHHBIX.
[Ipumepsl cnydaliHONM U3MEHYUBOCTH.

CrnyuyaliHplii 3KCIEpPUMEHT (ONIBIT) U CiiydailHOe coObITHe. BeposaTHOCTh W vacToTa. Ponb MaloOBEpOSTHBIX M MPAKTHYECKHU JOCTOBEPHBIX
COOBITHI B TpUpOJie U B 001mecTBe. MOHETa U UrpajbHast KOCTh B TCOPHH BEPOSTHOCTEH.

['pad, BepuuHa, pedbpo. Crenens BepuinHbl. Yucno pédep u cymmapHas ctenenb BepuinH. [Ipeacrapnenue o cBa3Hoctu rpada. Llenu u uukis.
[Tytu B rpadax. O6xon rpada (sitnepoB myts). [IpeacraBnenue 06 opueHTupoBaHHOM rpade. Pemenue 3aaau ¢ momoisio rpados.

8 KJIACC

[IpencraBieHne AaHHBIX B BHJE TaOnull, AUarpaMM, rpapukoB. MHOXKECTBO, 3JE€MEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepauuu Haj
MHOXECTBaMHU: OOBEIMHEHHEe, IepeceyeHue, gomnoigHeHue. CBoilcTBa omepauuii HajJl MHOXECTBAMHU: IEPEMECTUTENIBHOE, COYETaTeNIbHOE,
pacnpenenuTenbHoe, BKIOYeHus. Vcnonb30BaHne rpaduyeckoro MpencTaBiIeHUs] MHOXKECTB JUIsl ONMUCAHMs peaJIbHbIX MPOLIECCOB U ABJICHUH, MU
pEeLIeHNN 3aau.

W3mepenne paccenBaHus 1aHHBIX. Jlucnepcust U cTaHAapTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOpoB. JluarpamMMa paccenBaHuUs.

OneMeHTapHble COOBITUS cilydaiiHoro ombiTa. Ciydaiinele coObiTus. BepostHOCTH cOObITHH. ONBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coOpITuAMU. CiryyaiiHbiii BbIOOp. CBsI3b MEX/1y MAJIOBEPOSTHBIMU U IPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHME BHUCSUEH BEPIIMHBI, CBA3b MEXY YHCIOM BEPIIMH U YUCIOM PEDED.
[IpaBuiio ymHOxeHus. Perenne 3aad ¢ momonibio rpagos.

[TpotuBononoxusie coObiTus. uarpamma Oiinepa. OObenuHeHne u nepeceueHne coobiThil. HecoBmecTHble coObiTus. Dopmyna ClIOKEHUs
BEpPOSITHOCTEH. YCIIOBHasE BepoATHOCTh. [IpaBmio ymHokenusi. HezaBucumbie coOwitus. IlpencraBienne skcriepuMeHTa B BUIE JAepeBa. PereHue
3a7a4 Ha HAXO0XKJICHUE BEPOSTHOCTEN C MOMOIIBIO IEPEBA CIIYYaHHOI0 SKCIIEPUMEHTA, JUarpamm Jitiepa.

9 KVIACC

[IpencraBieHue NaHHBIX B BUE TaOJIHI, AUarpaMM, rpa@KoB, HHTEPIIPETaLKs JaHHbIX. YTeHHe U MOCTpOoeHHe TalluIl, 1uarpaMm, rpadukos
10 PEAJIbHBIM JaHHBIM.



[TepectanoBku u pakropuan. Coueranus u yucio coueranuil. Tpeyronsuuk Ilackans. Pemenune 3a1a4 ¢ MCONIb30BaHUEM KOMOUHATOPHKH.

['eomerpuueckas BepoaTHOCTh. CilyyailHbIN BBIOOP TOUKU U3 (PUTYpBI HA IIIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

HcnpiTanue. Ycenex u Heynada. Cepusi ucnblTaHuil f0 mepBoro ycmnexa. Cepus ucnbitanuii bepnymnu. BepostHocTH coObiTHII B cepuu
ucnbiTanui bepnysu.

CrnyuaiiHas BeJIMUMHA U paclpe/ielieHne BeposATHOCTeW. MaTemMaTuueckoe oxuaanue u aucrepcus. [Ipumepsl MaTeMaTH4eckoro 0XKMIaHus Kak
TEOPETUYECKOIO0 CPENHEr0 3HAYCHUs BEIWYMHBL MaTeMaTH4ecKoe OXKHMJIAaHUE W AMCIEPCUS CIIy4allHOM BEJIMYUHBI «YUCIO YCIEXOB B CEpUU
ucnbITaHuN bepHym.

[TonsTne o 3akoHe OoblIMX uyucel. VM3MepeHue BepoATHOCTEH ¢ MOMOIIBIO YyacToT. Posib M 3HaueHue 3aKOHa OOJBIIUX YKCET B MPUPOJE U
oO1iecTBe.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUS PABOUYEM ITPOT'PAMMBI KYPCA (IIO TOJAM OBYYEHUS)

HpeHMeTHHe PE3YyIbTaThl OCBOCHUA KypCa ((BepOHTHOCTL M CTaTUCTUKa» B 7—9 Kjaccax XapaKTCPUIYIOTCS CICAYOIUMU YMCHUAMU

7 KJIACC

— UYwuraTs uH(OpMAIHIO, IPEJCTABICHHYIO B TA0IUIaX, HAa AUAarpaMMax; IPeACTaBIATh JaHHbIE B BUIE TaOJIHII, CTPOUTH TUATPaMMBI (CTOIOMKOBBIE
(cronmbuaTbie) U KPYTOBBIE) 110 MAaCCUBAM 3HAYCHUH.

— OnwuceiBaTh U UHTEPIPETUPOBATH PEAJIbHBIE YUCIIOBbIE JaHHbBIE, IPECTABIIEHHbIE B TA0INIIAX, HA AMarpaMMax, rpadukax.

— Hcnonb3oBaTh A5 ONKMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpeiHee apu(pMeTnuecKoe, Meuana, Hauoosblllee 1 HauMeHbIIee
3HA4YEHMUsI, pa3Max.

— Hmeth MMpEaACTaBJICHHUE O CHy‘l&ﬁHOﬁ HU3MCHUYMBOCTU Ha TINIpUMEpax IICH, (1)I/I3I/I‘ICCKI/IX BCJIIMYWH, AHTPOIIOMCTPUYUCCKUX JaHHBIX; HMCETbH
MMpEaACTaBJICHUEC O CTaTUCTHUYECKOMN yCTOﬁ‘-IPIBOCTPI.

8 KJIACC

— MU3Baekarp u npeoOpazoBbIBaTh HHPOPMAIIHIO, MPECTABICHHYIO B BUJI€ TAOJIHII, TUarpaMm, rpad)uKoB; MPEICTABIATh JaHHBIE B BUJIE TAOJIHII,
auarpamm, rpadukoB.

— OnuceIBaTh JJAHHBIE C IIOMOIIBIO0 CTATUCTUYECKHUX TTOKA3aTeNlel: CpeJHUX 3HAYCHHU 1 Mep pacCerBaHus (pa3Max, JUCTIEPCUs U CTaHIapTHOE
OTKJIOHCHHE).

— HaxoauTb 4acTOTHI YHCIOBBIX 3HAYEHU U YaCTOTHI COOBITUH, B TOM YHCIIE TI0 Pe3yIbTaTaM U3MEpPEHUHN 1 HAOII0ICHUN.

— HaxoauTtb BepOSTHOCTH CIy4ailHBIX COOBITUH B OIBITAaX, 3HASI BEPOSTHOCTHU DJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.



— MHcnonp3oBarh rpaduueckrue MOACITH: IEPEBO CIYYalHOT0 IKCIEPUMEHTA, TUarpaMMbl Diiiepa, YUCIoBast MpsiMasi.

— OmnepupoBath NOHATHIMHU: MHOXECTBO, ITOJIMHOXECTBO; BBHITIOIHATH ONEPALlU HAaJl MHOXKECTBAMH: 00beIMHEHHE, TIEpEeCeYeHHE, TOTI0THEHHE;
MIEPEYUCIIATH 3JIEMEHTBI MHOXKECTB; IPUMEHSTh CBOWCTBA MHOKECTB.

— MHcnonp3oBath rpaduueckoe MpeacTaBIeHEe MHOXKECTB U CBA3EH MEX1y HUMM JAJIs OMCAHUs MIPOLECCOB U SBJICHUN, B TOM YUCIIE NPU PELICHUN
3aJa4d U3 IPYrux y4eOHbIX IPEIMETOB U KYPCOB.

9 KJIACC

— H3Bnekats u npeoOpa3zoBeIBaTh HH()OPMALINIO, TPEJICTABICHHYIO B PA3IMUYHBIX UICTOYHUKAX B BUJIE TaOJIHII, TUarpamMmm, rpadukoB; MpeCcTaBlIiATh
JaHHbBIE B BUJE TAOJIHUII, IUarpaMM, TpaduKoB.

— Pemarts 3aaa4u OpraHn30BaHHbIM H€p€60pOM BAapHUaHTOB, a TAKKE C UCIIOJIb30BAHUCM KOM6I/IHaTOpHI>IX IpaBruJI 1 METOJ0B.

— Hcnonb3oBarh onucaTenbHble XapaKTEPUCTUKH JIJIs1 MACCUBOB YMCIIOBBIX JIAHHBIX, B TOM YUCJIE CPEIHUE 3HAUECHHS U MEPbI paCCEUBaHUSI.

— HaxoauTtb 4acTOThI 3HAYEHUI U YACTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YACh Pe3yabTaTaMH MPOBEIEHHBIX U3MEPEHHM U HAOIIOICHUH.

— HaxoauTtb BEepOSITHOCTH CIy4ailHBIX COOBITUI B M3YUEHHBIX OIBITaX, B TOM YHCJIE B OIMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH, B
CepUsIX UCMBITAHUN JI0 IEPBOI0O ycIexa, B CepusaxX UclbITaHuM bepHyiu.

— Hwmerh npencraBieHue 0 CIy4ailHOW BEJTMYMHE U O PaCIpPENEIEHUN BEPOSITHOCTEN.

— Hwmerts npezacraBieHue o 3aKkoHE OOJIBIIMX YUCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTH B CIIy4allHON M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX
qrcell B IpUpO/Jie U 00ILIeCTBE.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (I10 TOJAM OBYYEHMUA)

Ha3zBanmue pazaesia (Tembl) OcHoBHOe coJep:kaHue
(4mncy10 YacoB)

7 KJIACC (34 yaca)

IIpeacraBienne TaHHBIX [IpencraBnenne qaHHBIX B Ta0numax. [IpakTuyeckue BRIYUCICHUS 110 TAOTHMYHBIM JaHHBIM.

(7 9) W3Bneuyenue u unTepnpeTanus TabIUYHbIX AaHHBIX. [IpakTueckas padora «TaOauib».
I'padmueckoe npencraBaeHUE TaHHBIX B BUAC KPYTOBBIX, CTOJIOUKOBBIX (CTOJIOUYATHIX) TUATPAMM.
Urenue u noctpoeHue nuarpamm. [Ipumepsl gemorpaduyeckux quarpamm.

[IpakTrueckas padota «/luarpammbi»

OnmucartebHasi CTATHCTHKA Yucnosele Habopel. CpenHee apupMeTndeckoe.

8 ) Menaunana 9uciioBOro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[IpakTuyeckas padora «CpeaHue 3HaUeHUS .

Haunbosnpiiee 1 HanMeHblIlee 3HAYCHUS YUCIOBOr0 Habopa. Pazmax

Cay4aiiHast ©3MEHYHBOCTH CrnyyaitHas ©3MEHYMBOCTH (TpuMepbl). YacToTa 3HaUCHUI B MacCUBE JIaHHBIX.
(64) ['pynnuposka. I'uctorpamMmsl.
ITpakTuueckas pabora «CiydaliHas HU3MEHUYUBOCTH)
BBenenue B Teopuio rpagosn I'pad, Bepmuna, pedpo. [IpeacraBieHue 3agauu ¢ MOMOIIBIO rpada.
4 4) CreneHnb (BaJIGHTHOCTD) BEPIINHBI.

UYucno pédep u cymmapHas crenenb BepiuuH. Llens u nuki. [lyts B rpade.
[IpencraBnenue o cBsa3HOCTU rpada. O6xo rpada (31aepoB MyTh).
[IpencraBienne 06 OpUEHTHPOBAHHBIX Ipadax

BeposiTHOCTB M YacTOTa CJIYy4aiiHOTO Cry4aiiHbIi OTIBIT U clTy4yaifHOe coObITHE. BeposTHOCTh M yacToTa COOBITHS.
coObITHA Ponb ManoBeposSITHBIX U TPAKTUYECKH TOCTOBEPHBIX COOBITHI B MPUPOE U B OOLIECTBE.
44) Momnerta u urpaiapHas KOCTb B TEOPUH BEPOATHOCTEN.

[IpakTnueckas pabora «HacroTa BeIIaACHUS OpJIay
O000menne, KOHTPOJIb [IpencraBnenne nanHbix. OnucaTesnbHas CTaTUCTHKA.
(54) BeposiTHOCTB citydaitHOTO COOBITHS

8 KUIACC (34 yaca)

IToBTOpenune xypca 7 kiacca [IpencraBnenne nanHbix. OnucaTesnbHas CTaTUCTHKA.
(4 9) CrnydaiiHast ”3MeHUYNBOCTh. CpeHue YiCIIOBOTO Habopa.

Cayuvaiinble cOOBITHS. BeposTHOCTH 1 4acTOTHI.
Kraccuueckne Moien TEOpHH BEPOSITHOCTEI: MOHETAa M UTpaJIbHAsl KOCTh

OnucarejbHas CTaTHCTHKA. OTKIIOHCHUS. I[I/ICHepCI/ISI YHUCJIOBOI'O Ha60pa.




PaccenBanue JaHHBIX

CranapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa.

(4 v) JlnarpaMMbl pacceruBaHUs
MHo:xecTBa MHOX€eCTBO, TOJIMHOKECTBO.
(4 9) Omneparuy HaJ MHOKECTBAMH: O0BEIMHEHNE, TIEPECEUCHUE, JTOTIOJTHEHNE.

Bep()ﬂTHOCTL cnyqaﬁﬂoro CcOOBITHS
(64)

OnemeHTapHbie cOObITHS. Cy4aiiHbIe COOBITHSL.

braronpusTcTByIonme 31eMeHTapHbIe COObITHS. BeposSTHOCTH COOBITHIA.

OmnBITH C pABHOBO3MOXKHBIMH 3JI€MEHTapHBIMU COOBITHAMH. CydaifHbIN BBIOOD.
[Tpaktrueckas padoTa «OnbITH C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU

BBenenue B Teopuio rpagos
(4 9)

HepeBo. CBoiicTBa epeBa: €IMHCTBEHHOCTh MMYTH, CYIIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBSI3b MEXKIY
YHCIIOM BEPIINH U YUCIIOM p&dep.
[IpaBuino yMHOXKEHUS

Cayuaiinblie coObITHS
(8 1)

[IpoTuBononoxHoe codbiTHe. Jrarpamma Ditnepa.

O6benunenue u nepeceueHne coobiTuii. HecoBmectHbie coObITHA. DPOpMyTa COKEHUS BEPOSITHOCTEH.
[IpaBuno yMHOXKEHUSI BEPOSTHOCTEH. Y ClIOBHAsA BEpOSITHOCTh. HezaBrcumbie COOBITHS.
[IpencraBnenue ciry4ailHOro 3KCIIepuMEHTa B BUJIE JIEpeBa

O000menue, KOHTPOJIb
(41

[IpencraBnenue nanupix. OnucaTenbHas CTATUCTHKA.
I'padbl. BeposiTHOCTB ciydaitHOTO COOBITHS. DNEMEHTh KOMOWHATOPUKHU

9 KJIACC (34 yaca)

IToBTOpenune xypca 8 kiacca
(49

[IpencraBnenue nanHbix. OnucaTenbHask CTATUCTUKA.
Omneparnuu HaJ COObITHSIMU. He3aBUCUMOCTH COOBITHIT

JIeMeHThI KOMOMHATOPHUKH
(CR))

KombunatopHoe npasuiio ymHoxeHus. [lepectanoBku. dakropuann.

CoueraHus U 4UCIIO COUETaHUI.

Tpeyronsuuk [Tackans.

[IpakTuueckass paborta «BpluucieHHE BEPOSTHOCTEW C HCIOJIB30BAHWEM KOMOWHATOPHBIX (DYHKUIMH
9JIEKTPOHHBIX TAOJIUI)

I'eomeTpuyeckasi BepoOATHOCTH
(419

I'eomeTprueckast BEpOATHOCTb.
CayvaiiHplii BBIOOp TOUKH U3 (PUTYPHI HA TNIOCKOCTH, U3 OTPE3Ka, U3 YT'H OKPYKHOCTH

HcnbiTanusa bepuyiim
(64)

Hcneitanue. Yenex u Heyaada. Ceprst HCIBITAaHWN 10 IIEPBOTO ycIexa.
Ucnsitanusa bepayinu. BeposTHocTH coObITHI B cepun UcTibITaHui beprysu.
[IpakTnueckas pabora «Vcnpiranus bepnymmm»

Cuayyaiinasi BeJIMUUHA

(69)

CityyaliHasi BETMYMHA U PaCIpPe/IeICHHE BEPOSITHOCTEM.

MareMaTtuueckoe 0KMIaHUE U TUCTIEPCUsl CTy4YalHON BEIUYHHBI.

HpI/IMepI)I MAaTEMATUUYCCKOT O OXKHUJAHUA KaK TCOPETUUCCKOTO CPCAHETO 3HAYCHHUA BEJITMYNHBI.
IlousTtue o 3akoHe 6OJII:I_HI/IX YHUCCII.




M3mepenune BepoaTHOCTEH ¢ MOMOIIBIO YacToT. [IpuMeHenune 3aKkoHa O0JIBIINX YUCET

O060011IeHNE, KOHTPOJIb
(10 )

[IpencraBnenue nanHbix. OnucaTenbHas CTATUCTUKA.
BeposiTHOCTB ciTydaiiHOTO COOBITHSI.
DOnemeHThl KoMOUHaTOpuKkh. CiryyaiiHble BEJIMUMHBI U paclpeieeHus




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 634721627414093995837494482188458045512377282783
Bnageney Bbizosa KOnuA MNeTpoBHa
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