Pa6ouas nporpamma
(pakyJIbTATUBHOIO Kypca
10 MaTeMaTHKe B 9 Kiacce

«IToaroroska k OI'D mo MareMaTHKe»

2023-2024 yuyeOHbIii roj



ean kypca:
crcTeMaTH3alus 3HaHUH U CIIOCO00B NESTEIBHOCTH YJYAIlMXCs MO0 MaTeMaTHKE 3a Kypc OCHOBHOM
LIKOJIbI, MOJArOTOBKAa oOywaromuxcs 9 kjgacca K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKeE.
3apaum Kypca:
e 3akpenuTb OCHOBHBIE TEOPETUYECKHE IOHATUS M ONPEAENEHUS II0 OCHOBHBIM
M3Yy4aeMbIM pa3jiesam;
e OrpaboTaTh OCHOBHBIE TUIBI 3agady u3ydaemblx THUNoB KM OI'D «Anrebpa» u
«['eomeTpus» U UX AITOPUTM PELICHUS;
e ®dopmupoBaTh y 00YYaIOIIMXCS LEIOCTHOTO IPEACTABICHUS O TEME, €€ 3HAYCHUS B
paszaesie MaTeMaTHKH, MEXIPEIMETHBIE CBS3H C APYTUMHU TEMaMU;
e (Cnoco6cTBOBATh MHTEJUIEKTYAJIbHOMY Pa3BUTHIO y4allluXcs, (pOpMHPOBAHUIO KauecTB
MBIIIJIEHHUS, XapaKTEPHBIX JUII MaTEeMaTHYeCKOM JeATeIbHOCTH M HEO0OXOIUMBIX
YUYEHHKY 17151 yenemrHou cnaun OI'D, nist oOiiet coruanbHOM OpUEHTAIINH;
e AKIEHTHpPOBaTh BHHMaHUE YyYallUXCid Ha €IMHbIX TpeOOBaHMIX K IpaBUJIaM
o(pOpMIIEHHS pa3IMYHBIX BUIOB 3a/laHUM, BKIIOYa€MbIX B WTOTOBYIO aTTECTAIHIO 3a
KypC OCHOBHOW IIKOJIBI.
e (CnocoOCcTBOBATh CO3/IaHUIO YCIOBHM OCMBICIIEHHOCTH YYE€HHs, BKJIIOUYEHHUS B HErO
oOydJarorerocss Ha YpPOBHE HE TOJIBKO WHTEUICKTYyadbHOM, HO JIMYHOCTHOW U
COLIMANIbHOM aKTUBHOCTH C IPUMEHEHHEM TeX WJIM UHBIX METOJIOB O0YUEeHHUS.

[Iporpamma ¢akynbratuBHoro kypca «llonroroska k OI'D mo maremaTHke» IMpeaHa3HaueHa
JUIsi  TOBBIMICHUST 3(PQPEKTUBHOCTH TOATOTOBKM  oOydJarommuxcs 9 Kkimacca K OCHOBHOMY
rocy/lapcCTBEHHOMY S5K3aMEHy IO MaTeMaTHKe 3a KypC OCHOBHOM LIKOJIBI M MpeaycMaTpUBaeT HX
MOATOTOBKY K JalbHeWleMy OOyueHHI0O B CpeIHell IKoje»; HamnpaBlieH Ha BOCIOJIHEHUE
HEJOCTAIOUIUX 3HAaHUM, OTPAaOOTKYy NPUEMOB pEIHIeHHs] 3aJaHUN Ppa3IUYHBIX THUIOB W YpOBHEH
CJIO’)KHOCTH BHE 3aBHCHUMOCTH OT (DOPMYJIHMPOBKH, a TaKKe OTpabOTKy THMOBBIX 3amaHuii OI'D mo
MaTeMaTHKe Ha TECTOBOM MaTepuaie; MO3BOJUT CUCTEMATHU3UPOBATh M YIIIyOUTh 3HAHUS ydallUXcs
[0 Pa3JIMYHBIM pa3jiesiaM Kypca MaTeMaTUKd OCHOBHOM HIKOJIbI (apudMeTHKe, anredpe, CTaTUCTUKE,
TEOPUU BEPOSTHOCTEH U T€OMETPUN).

[Iporpamma Kkypca coctaBieHa Ha ocHOBe (0s3aTeIbHOTO0 MHUHUMYMa COJEPIKAHUS
0o0pa3oBaTeNIbHBIX MPOrpamMM IO MaTeMaTUKe M TPeOOBAHUW K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB
OCHOBHOM mIKOJIBI, ¢ yueToM Crerudukaruu KUM mis nposenenus B 2022 . OI'D o maTemaTuke u
Komudukaropa mnpoBepsembix TpeboBanmii k pesynbratam ocBoeHus OOIl OOO u siaemeHTOB
conepxkanud ais nposenenuss OI'D no matemaruke, noarotoBieHHbIXx ®UIIN Ha 2022r

B coorBerctBuM ¢ yueOHbIM muaHoM MBOVY «daposckas COLI» na 2021-2022 yueOHbII
rog Ha wu3ydyeHue ¢aKyapbTaTUBHOTO Kypca OTBedeHO 34 wyaca M3 4YacTH y4yeOHOro IjIaHa,
dbopMupyeMoil yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHHH (1 yac B Henenro).

IInanupyemMble pe3yJIbTaThl 0CBOCHHMS IPOrPaMMbl Kypca
Jluunocmuvie pe3ynomamoi:

e OTBETCTBEHHOE OTHOLIEHHE K YYEHHMIO, FOTOBHOCTb M CIOCOOHOCTh K CaMOpPa3BUTHUIO U
caM000pa30BaHUIO0 Ha OCHOBE MOTHUBAIIMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MOCTPOEHUIO JalbHENIIeH HHIUBUIYAIbHOMN TpaeKTOpHH 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii M TpoPecCHOHATBHBIX MPEINOYTeHUH, C YYETOM YCTOHYMBBIX
MO03HABATEIbHBIX MHTEPECOB, A TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAXKHUTEIHHOIO OTHOIICHHUS
K TpyAY.

e ®dopMHpOBaHHME ILEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTUA HAYKU U 06H1€CTBCHHOI>1 ITPAKTHUKH.
e OcBoecHUE COIMAJIBHBIX HOPM, IIpaBUJI IIOBCACHUS, pOJ'IGfI n (bOpM COIMAJIbHOM >KHU3HH.



PazBuTne MOpPaIbHOTO CO3HAHHMS W KOMIIETEHTHOCTH B PEIICHHHM MOPAJbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
IIOBEICHUS, OCO3HAHHOTO Y OTBETCTBEHHOI'O OTHOIIEHUS K HPABCTBEHHBIM IIOCTYIIKaM.
®opMHpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHHUYECTBE.
@®opMHpOBaHUE CIIOCOOHOCTH K HSMOIMOHATBHOMY BOCIPHITHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, PEeIICHUH, PacCyXICHUN

Memanpeomemnule pe3yibmamel 00yueHUs

Pezcynamuenvie YY/[

ompeneNniaTh cOOCTBEHHbIE MPOOIEMbl M NMPUYMHBI UX BO3SHUKHOBEHHS TPU padoTe C
MaTeMaTH4EeCKUMH 00bEKTaMU;

(dbopmMynHpoBaTh COOCTBEHHBIC BEPCHUHM WIM TPUMEHATH YK€ H3BECTHbIE (HOPMBI U
METO/Ibl PEUICHUs] MaTeMaTU4YecKol MpoOieMbl, POpMYyIUPOBATH MPENNOJIOKEHUS U
CTPOUTh THUIOTE3bl OTHOCHUTEIBHO pPACCMAaTPUBAEMOrO0 OOBEKTAa M IPEABOCXUIIATH
pe3ynbTaThl CBOEH y4eOHO-TIO3HABATEIbHOM 1€ TEIIbHOCTH;

OTPENENATh IMyTH AOCTHUKEHUS IeJied M B3BEUIMBAaTh  BO3MOKHOCTH pa3peleHust
OTIpE/IENIEHHBIX Yy4e0HO-II03HABATEIbHBIX 3aJ]ad B COOTBETCTBUU C OIPEIEICHHBIMU
KPUTEPUSIMHU U 33]la4aMU;

BBICTPanBaTh COOCTBEHHOE 00pa30BaTENbHOE MOIMPOCTPAHCTBO [UIS pa3pelieHust
OTIPEJIeNIEHHOTO KpyTra 3a/1a4, ONpeesiTh U HaXOAUTh YCIOBUS JJIS peaau3aluu uaen u
MJIaHOB (camMooOyueHue);

CaMOCTOSITENILHO BBIOMPATh Cpeir MPEAIOKEHHBIX pecypcoB Hanbosee 3 (heKTUBHbIE U
3HaYUMBIE MIPH paboTe C ONPEEICHHON MaTeMaTHYECKOH MOIETIBIO;

YMETh COCTaBIATh IUJIaH pa3pelleHus OMNPEeNeNIEHHOro Kpyra 3ajad, HCIoIb3ys
pa3IUYHbIE CXEMBI, PECYPCHI TOCTPOEHUS AUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOLINX
IIPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAIM3 3a/1auu;

YMETh IUIaHUPOBATh CBOW 0Opa30BaTENbHBIA MapLIPyT, KOPPEKTUPOBATH U BHOCUTh
OIpe/ieIeHHble U3MEHEHUs, KAUeCTBEHHO BIIMAIOIIME HAa KOHEYHBIH MPOIYKT y4eOHO-
MI03HABATEIbHOM JIEATEIbHOCTH;

YMEHHUE KaueCTBEHHO COOTHOCUTh CBOM JCHCTBUS C NMPEABKYLIAEMbIM UTOTOM Y4eOHO-
[I03HABATEIbHON JIEATEIBHOCTH IOCPEACTBOM KOHTPOJIA M IJIAHUPOBAHUS Y4eOHOIo
mporecca B COOTBETCTBUM C H3MEHSIOIMIMMHUCS CHUTYyalUUsIMH M I[PUMEHSIEMbIMU
cpeAcTBaMU M (OpMaMU OpraHu3alMM COTPYAHHUYECTBA, a TAKXKe WHIUBHUIyalbHOMN
paboTHI HA YPOKE;

yMeHue oTOMpaTh COOTBETCTBYIOLIME CPEICTBA PEeATM3ALUN PEIICHUS] MATeMaTHYECKIX
3aja4y, MoAOMpaTh MHCTPYMEHTBHI Ul OLEHHBAHUS CBOEH TPAaeKTOpUH B paboTe ¢
MaTeMaTUYECKUMU MOHATHAMU U MOJECIISIMH;

Ilo3nasamenvuvie YY/I

YMCHHEC OHNpCACIATh OCHOBOIIOJAraromee TIOHATUC W [MPOU3BOAWUTL  JIOTHKO-
CTPYKTypHLIﬁ aHalin3, OIIPCACIATbL OCHOBHBLIC IIPU3HAKHM H CBOMCTBA C IIOMOIIBIO
COOTBCTCTBYIOIIHUX CPECACTB 1 HUHCTPYMCHTOB;

YMCHHUE IMPOBOAWUTH KJ'IaCCI/I(bI/IKaI_II/II-O OOBEKTOB Ha OCHOBE KpUTCPUCB, BBIACIIATH
OCHOBHOC Ha (I)OHC BTOPOCTCIICHHBIX JAHHBIX;

YMCHHUEC TPOBOAUTH JIOTUYCCKOC PpPACCYKACHUC B  HAIPABJICHHUHU  OT 06H_II/IX
SaKOHOMepHOCTeﬁ H3y‘laeM0ﬁ 3aaa4u J0 4YaCTHBIX paCCMOTpeHHﬁ;

YMCHHE CTPOUTH JIOTUYCCKUC PACCYKACHHUA Ha OCHOBC CHUCTECMHBIX CpaBHeHI/Iﬁ
OCHOBHBIX KOMIIOHCHTOB U3y4da€MOI'0 MAaTCMATUYCCKOT'0 pa3aciia uiku MOACIINU, ITOHATUA
HJIN KJIACCOB, BBIACIIAA ONIPCACIICHHBIC CYIIICCTBCHHBIC IIPU3HAKU WIW KPUTCPHUHU,
YMCHHC BBIABJIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTD, JJOTUYHOCTDH
COOTBCTCTBYIOIIHUX HETIOYUCK paccyxcneHI/H‘/'I npu pa60Te C MaTCMaTH4YCCKNMHU 3aJa4aMi,
YMCThb HO,[[pO6H0 N CXKATO HNPCACTABIATH ACTAIIN3alIUI0 OCHOBHBLIX KOMIIOHCHTOB IIPpU
JI0Ka3aTeJIbCTBE HOHATHUM U COOTHOIIEHUM Ha MaTeEMaTUYECKOM SA3BIKE,



YMEHUE OPraHU30BBIBATH IMOWCK M BBIABJISTH NMPUYUHBI BO3HUKAIOIIMX IPOILIECCOB,
SIBJICHU, Hamboliee BEPOSATHBIC (AKTOPHI, MO KOTOPHIM MAaTEMAaTHYECKHE MOJICITU H
00BEKTHI BeayT ceOs O OMpeAcNCHHBIM JIOTHUYECKUM 3aKOHAM, YMETh HPHBOIUTH
MIPUYUHHO-CJICICTBEHHbIN aHAJIN3 OHATHI, CYKIEHUI U MAaTEMaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb IPH 3aJlaHHOM YCIOBUH, OOJamaromen
ONPENIECTICHHBIMU  XapaKTePUCTUKAMU OOBEeKTa TPH HAIMYAUA  ONPEIETICHHBIX
KOMITOHCHTOB (DOPMHUPYIOMIETOCS TPEINOIAraeMOro OHATHS WIH SBIICHUS;

YMEHHE  MEPEBOAUTH  TEKCTOBYK)  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIIOLLYIO
MaTeMaTHYeCKOW 3aaud Ha S3bIK TPa@UIECKOT0 OTOOpPaKCHHS - COCTaBJICHHS
MaTEMaTHUYECKON MOJENH, COXPAHAIONIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH
YMEHHE 337aBaTh IUIAH PELICHHS MAaTEMATHYECKOM 3aJlayd, PeaJIM30BbIBaTh AJITOPUTM
NEUCTBUIM Kak MOIIaroBOW WHCTPYKLUUU JUIsl pa3pelieHusi ydeOHO-I03HaBaTebHOMN
3a7a4H;

YMEHHUE CTPOUTH T0KA3aTEIbCTBO METOAOM OT MPOTUBHOIO;

yMeHue paboTaTh C MpPOOJIEMHOM CHUTyallMel, OCYIIECTBIATh 0Opa30BaTeNbHbIN
MPOIIECC TIOCPEJCTBOM IMOMCKA METOJOB U CIOCOOOB pa3pelieHHs 3a7a4u, ONPEAeiTh
TPaHMIIBI CBOETO 00Pa30BATEIHLHOTO MPOCTPAHCTBRA,;

YMETb OpPHEHTHUPOBATBCS B TEKCTE, BBISBISATH TJIABHOE YCIOBUE 3aJaud H
YCTaHABIUBATh COOTHOIIICHUE PACCMATPHUBAEMBIX OOHEKTOB;

yMEHHE TIePEBOJUTh, HUHTEPIPETUPOBATh TEKCT B WHBIC (OPMBI TPEICTABICHUS
WH(POpPMAIIUH: CXEMBI, THarpaMMBbI, TPaPUIECKOE MPECTaBICHNE JaHHBIX;

Kommynuxamuenwvie YY/|

yMeHHe paboTaTh B KOMaH[e, (popMHpoBaHHE HAaBBIKOB COTPYAHHUYECTBA U y4e€OHOIO
B3aWMOJICHCTBHUS B YCIIOBHSIX KOMaHIHOW UTPHI WM HHOU (DOPMBI B3aUMOJICHCTBUS,
YMEHHE paclpeiesisiTh POJIU U 33/Ja4l B paMKax 3aHATHS, QOPMHUPYs TaKKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

YMEHHE OLIEHUBATh IMPaBWIBHOCTh COOCTBEHHBIX ACWCTBU, a TakkKe JesTebHOCTH
JIPYTUX YYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIUH, GOPMYIUPOBATh U OTCTaUBATh B3IJISAJBL,
apryMeHTHUPOBATh JIOBOJBI, BBIBOJIBI, a TaKkXK€ BBIIBUraTb KOHTAPTYMEHTHI,
HEOOXOoIUMBbIe [JIs1 BBISBICHHUS CHUTyallMM YCIleéXa B pEUICHHUH TOW WM UHOU
MaTeMaTH4eCcKOM 3aauu;

YMEHHE T0Jb30BaThCS MAaTEeMATUYECKUMHU TEpMUHAMU JJIs pelIeHus y4eOHO-
M03HABATENIbHBIX 33/1a4, 4 TAKXKE CTPOUTh COOTBETCTBYIOIIME PEUEBbIC BBICKA3bIBAHUS
Ha MaTeMaTHYeCKOM SI3bIKE JJISl BRICTpAaUBAaHUS MAaTEeMaTUYECKON MOJIEIH;

yMeTb CTPOHTh MaTeMaTU4YeCKHE MOJEIM C TIOMOIIbI0  COOTBETCTBYIOLIETO
MIPOrPaMMHOTO OOecTieueHusi, CEpBUCOB CBOOOIHOTO OTAAIEHHOTO JIOCTYIIA;

yMeTb IPaMOTHO M YETKO, corjacHo mpasmiiaM odopmienus KMM-a OI'D 3anocuth
MOJIy4Y€HHBIEC PE3YIbTAThl - OTBETHI.

IIpeomemnvie pe3yromameoi:

(opMuUpOBaHME HABBIKOB IOMCKAa MaTEMaTHYECKOTO0 METOJa, alropuTMa U IOHCKa
pelieHns 3a1a4u B cTpykType 3a1ad OI'D;

(opMupoBaHME HaBbIKA PELICHUs ONpPEIeICHHBIX TUIIOB 3aj1ay B CTPYKType 3a1au OI'D;
yMeHue paboTaTh € TaONUIAMHM, CO CXEMaMM, C TEKCTOBBIMH JaHHBIMH; YMETb
peoOpa3oBbIBATh 3HAKM U CUMBOJIBI B I0KA3aTEJILCTBAX U MPUMEHSEMBIX METOAAX JUIs
perieHust oopa3oBaTeIbHbIX 33/1a4;

YMEHUE TPHUBOJUTH B CHUCTEMY, COIOCTaBIATh, 00OOIIaTh M aHAIN3UPOBATH
MH(GOpPMAIMOHHbIE KOMIIOHEHThl MaTeMaTHYECKOI'0 XapakTepa M yMeTh MPHUMEHSTh
3aKOHBI U TpaBUJIa 711 peIIeHHs] KOHKPETHBIX 3a/1a4;

YMEHHUE BBIJCIATH IVIABHYIO U U30BITOYHYIO MH()OPMALHMIO, MPOU3BOJAUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PaKTOB, COBOKYMHOCTH METOJIOB M  CIOCOOOB pelIeHHS;
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YMETh MPEJCTABIATh B CIOBECHOW (popMe, UCTIONB3Yys CXEMBbI M PAa3JIMYHBIC TaOJHIIb,
rpadUKy U JUarpaMMbl, KapThl OHATHHA U KJIACTEPHI, OCHOBHBIC MJICH U TIAH PEIICHUS
TOM WJIM MHOM MaT€MaTUYECKOU 3a/1a4uu.
Tpebosanus Kk ypo8HIO NOO2OMOBKU YHAUUXCSL
Harypaabnblie unciaa. JIpodu. PannonanbHble yncia
Buinycknux nayuumes:
® TIOHMMAaTh OCOOCHHOCTH JCCATHYHON CUCTEMBI CUHUCIICHUS;
®  OIEpHUpPOBATh MOHATUAMH, CBSI3aHHBIMU C JIETMMOCTBIO HaTypalIbHbIX YUCEIT;
e BBHIpAXATh YHCIA B JKBHUBAICHTHBIX (oOpMax, BBIOMpas Hambosee MOIXOISIIYI0 B
3aBUCHUMOCTHU OT KOHKPETHOM CUTYyallUH;
® CpaBHUBATh U YIOPSAJOUYMBATH PALlMOHAIbHBIE YUCIIA;
®  BBINOJIHATH BBIUMCJICHUS C PAllMOHATBHBIMU YHCIAMH, COUETasi YCTHbIE U NMHCbMEHHBIE
MpUEMBI BBIUHUCICHUN, IPUMEHEHUE KaIbKYJIsATOpPa;
® CIOJIb30BaTh MOHATHS M YMEHHUS, CBSI3aHHBIE C IMPONOPLHUOHAIBHOCTHIO BEJIWYMH,
MPOLIEHTAaMHU, B XOJIe¢ pEUIeHUs MaTeMaTHYeCKUX 3aJad M 3a7ad M3 CMEXHBIX
MIPEIMETOB, BBIIIOJIHATH HECIOKHbBIE IPAKTUUECKUE PACUETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknuk nayuumcs:
® 1CIIOJIb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YUCEIT;
®  OIEpHUPOBATh MOHATHUEM KBAJPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYMCIICHUSX.
AJiredpanyeckue BbIpaKeHUs!
Buvinycknuk nayuumcs:
® OIEepUpOoBaTh MOHATUSAMHU «TOXKAECTBO», «TOXKIECTBEHHOE MpPeoOpa3oBaHueE», peliaTh
3a/1auu, cojepxkaiire OyKBeHHbIC TaHHbIE; paboTaTh C GOPMYyIIaMH;
® BBHINOJHATh NPeoOpa3oBaHMs BBIPAXKEHUH, COAEPKAIIMX CTEHNEHU C  ILEeIbIMU
IIOKA3aTeIsIMU U KBaJpaTHbIC KOPHY;
® BBINOJHATh TOXJIECTBEHHbIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MIPAaBUJI IEHCTBUI HaJl MHOTOWICHAMU U aIreOpanyecKuMM JpoOsMu;
®  BBINOJIHATH PA3JI0KECHUE MHOTOYJICHOB Ha MHOKUTEIIH.
YpaBHeHus
Buinyckuux nayuumces:
e pelarbk OCHOBHBIE BBl PAallMOHAIbHBIX YPAaBHEHHH C OJHOW NEPEMEHHOM, CHCTEMBbI
JBYX YPaBHEHUH C IByMs IIEPEMEHHBIMY;
® I[IOHMMaThb YPAaBHEHHE KAK BAXHEHMINYIO MAaTEMaTHYECKYI0 MOJENb U1 ONMCAHHUA U
U3yYeHHMs] Pa3HOOOpPA3HBIX pEalbHbIX CHUTyallud, peIaTh TEKCTOBbIE 3aJauu
areOpandeckuM MeToJI0M;
® [pUMEHATh TIpaduyecKkue MPEACTaBICHUS  JUId  UCCIEAOBAaHUS  YpaBHEHMI,
HCCIIEIOBAHUS U PELICHUS CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.
HepagBencrBa
Buinyckuux nayuumes:
® I[IOHMMaThb M IPHUMEHATH TEPMHHOJOIMI0 U CUMBOJIMKY, CBSA3aHHBIE C OTHOIICHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
e pemarh JMHEWHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HX CHCTEMBI; pelaTh
KBaJ[paTHbIE HEPABEHCTBA C ONIOPOM HA IrpaHuecKue MpeICTaBICHHS.
OcHoBHbIe OHATHSA. UKCI0BBbIC QYHKIHHA
Buinyckuux nayuumes:
® [OHMMAaThb W MHCIOJB30BaTh (YHKUMOHAJIbHbIE TMOHATUS M SA3bIK (TEPMUHBI,
CHUMBOJIMUECKHE 0003HAUCHUS);
® CTpOUTh TpapuKH 3JIEMEHTApHBIX (YHKIMIA; HCCIEAOBAaTh CBOMCTBA YHCIIOBBIX
(GyHKLIMI HAa OCHOBE M3Y4€HUS MOBEICHUS UX I'padUKOB;




¢ TOHMMATh (YHKIUIO KaK BaXHEHWIIYI0O MaTEeMaTUYEeCKyl0 MOJENb JUIS OMHCAHUS
MIPOIIECCOB U SIBIICHUI OKPYXAIOIIEro MHUpPa, MPUMEHATh (DYHKIIMOHAIBHBIA SI3BIK JUIS
OTIMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTENH MEXKy PU3NUECKUMU BEINUNHAMH.
OnucarejbHast CTATUCTHKA
Buinycknux nayuumes:
® CIOJIb30BaTh MPOCTEUIIME CIOCOOBI MPEACTABICHUS M aHajdu3a CTAaTUCTUYECKUX
JAHHBIX.
Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BpInyckHUK HAyYHMTCSl
® HaxOJUTh OTHOCUTEJBHYIO YAaCTOTY U BEPOSITHOCTh CIy4ailHOTO COOBITHSI.
KomOunaTopuka
e BrinyckHUK HayyuTCs peuiaTb KOMOWHATOpHBIE 3aJjaud Ha HAXOXKJICHHE 4YHuCIia
00BEKTOB HJIM KOMOMHAIIHH.
Harasanast reomerpust
Buinycknux nayuumes:
® pacrno3HaBaThb Ha YEPTEKax, PUCYHKaX, MOJIENISIX M B OKPY)KAIOIIEM MHUpPE IUIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;
e pacrno3HaBaThb pa3BEPTKU Kyba, MPSAMOYTOJBHOTO Mapajulefienunena, MpaBUIbHON
MUpaMU/Ibl, HUJIMHIpA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapauleNenuena;
® OmpeneNiiaTh MO JMHEHHBIM pa3mMepaM pa3BEPTKU (UTYphl JIMHEHHBIE pa3Mepbl caMoit
¢burypsl 1 Ha000POT;
®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaljiesienunea.
I'eomerpuueckne purypsl
Buinycknux nayuumes:
® [10JIb30BAThCA SI3bIKOM M€OMETPUHM JJIsI OTIMCAHUS IPEAMETOB OKPYKAIOLIEro MUpa U UX
B3aMMHOI'O PaCIOJIOKEHUS;
e pacrno3HaBaTh M M300pa)xkaTh Ha YEPTEKAX U PUCYHKAX reoMeTpudeckue (Gpurypsl u ux
KOH(UTYpAIHH;
® HaxOJUTh 3HAYCHHS JJIUH JIMHEHHBIX 3JIEMEHTOB (PUTYyp UM UX OTHOUICHHS, TPaLyCHYIO
Mepy yrioB oT 0° mo 180°, mpumeHsis onpeesieHnsi, CBOMCTBA U NIPU3HAKK (DUTYP U UX
JJIEMEHTOB, OTHOmIeHus Quryp (paBeHCTBO, MoJA00MEe, CHUMMETPUH, TOBOPOT,
napaJuieNbHbIN epeHoc);
® ONEepUpOBaTh C HAYAIBHBIMU MOHATUSAMU TPUTOHOMETPUU U BBIIIOJIHATH JIEMEHTapHbIE
onepanuu HaJl GYHKIHUSIMH YIIIOB;
e pemarh 3aJa4d Ha JOKa3aTelIbCTBO, OMUPAsCh Ha HW3YyYEHHBIE CBOWCTBA (QUTYp U
OTHOLLIEHUN MEXy HUMH U IIPUMEHSISI U3YUYE€HHbBIE METObI IOKA3aTEIbCTB;
® pelaTh HECIOXHBIE 3a/a4yd Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aAJITOPUTMBbI
IIOCTPOEHHUS C MOMOIIBIO HUPKYJIS U JIMHEUKH;
® pelaTth NPOCTENIINE IIIAHUMETPUUECKHUE 3aJa4l B IIPOCTPAHCTBE.
HN3mepeHue reoMeTpu4ecKuX BeJIUYNH
Buinycknux nayuumes:
®  JCHOJIb30BaTh CBOWCTBA U3MEPEHUS JJIWH, IUIOMIAEH U YIJIOB IPU PELICHUH 3a7a4d Ha
HaxOXKJICHUE JJIMHBl OTpe3Ka, JJIMHBl OKPYKHOCTH, JJIMHBI JyId OKPYXHOCTH,
rpaayCcHOU Mepbl yria;
® BBIUKCIATH IUIOMIAJAM TPEYTrOJIbHUKOB, MPSAMOYrOJbHUKOB, MapajieorpaMMOB,
Tparneunii, KpyroB 1 CEKTOPOB;
®  BBIUKCIATH JUIMHY OKPY>KHOCTH, JJIMHY IYTU OKPYKHOCTH;
® BBIYUCIATH JUIMHBI JIMHEHHBIX 2JEMEHTOB (DUTYp M WX YIJIBI, UCTHOIB3YyS (QOpMYIIbI
JUTMHBI OKPY>XHOCTH U JJIUHBI TYTH OKPY>KHOCTH, (DOPMYIIBI TUIOIAAEH GUryp;




e pemiath 3aJaud Ha JOKA3aTEIBCTBO C MCIOJIB30BAaHUEM (POPMYII JAIHHBI OKPYKHOCTH U
JUTUHBI IYTU OKPYXHOCTH, (GopMyI mtomaaeit puryp;
® pemarb NPaKTUYECKUE 3a/a4YM, CBSI3AHHBIE C HAXOXKJIECHUEM N€OMETPUYECKUX BEIMYMH
(Mcnonb3ys Npu HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPECTBA).
Koopaunartsl
Buinycknux nayuumcsa:
® BBIYUCIATH JUIMHY OTpE3Ka MO0 KOOPAMHATAM €ro KOHIOB; BBIYUCIIATH KOOPIUHATHI
CepEeHbI OTPE3Ka;
® CII0JIb30BaTh KOOPJAUHATHBIN METOJ JIIsl U3yUEHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Conep:kanue Kypca

«IIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusa» OTpadoTka 3a1au Ne 1-5 KM OI'D.

Tabmuunoe W rpaduyeckoe TpeACTaBICHHWE MAHHBIX, IJIAH W CXeMa, W3BIICYCHUE HYKHOU
nHbopmanmu. VI3MEHUMBOCTH TIpHM M3MepeHHsx. Pemaromue mpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEIMYMHAX. Berumcnenus u mpeoOpa3oBaHue BenuvuH. MccrmemoBaHHWe IMPOCTEHIIIX
MaTeMaTH4EeCKUX MOJIEIEH.

«Bbruuciaenus u npeodpaszoanusi». OrpadoTka 3agay Ne 6 KUM OI'D.

Heiicmeus c namypanbHbIMUu Yuc1aMU

CnoxxeHWe W BBIYMTAHUE, KOMIIOHEHTHI CJIOKCHHS W BBIYUTAHHS, CBSI3b MEXKIy HUMH,
HAXOXXJCHHE CYMMBI W Pa3HOCTH, M3MEHEHHE CyMMBI M Pa3HOCTH IPH W3MEHEHHH KOMIIOHEHTOB
CJIOXKEHHS ¥ BRIYHTAHUS.

YMHOXKEHHE U JIeNIeHNe, KOMIIOHEHThl YMHOXKEHUS U JICTICHHSI, CBS3b MEXTy HUIMH, YMHOKEHHE
U CJIO)KEHUE B CTOJIOWK, JACTICHUE YTOJIKOM, IIPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO PUKUAKH  0OpaTHOTO
NEUCTBUSL.

Yucnosvle sviparicenus

HucnoBoe BeIpaXXEHHUE U €0 3HAYEHUE, OPSAIOK BBIITOJHEHUS IEUCTBUI.

/Ipoou. Obvikno6enHblEe OpOOU

Houst, yacth, qpoOHOE YuCio, Apo0b. JIpoOHOE uncio kKak pe3ynbrar aenenus. [IpaBuiibHBIC U
HeTMpaBWIbHBIE APOOH, CMEIIaHHast IpoOb (CMEIaHHOE YHCIIO).

3anmuch HATYpaJbHOTO 4YKCIa B BHJE JPOOHM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIIBHYIO IPOOb U HA00OPOT.

[IpuBenenue npoodeii k 00memy 3HameHarenno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CroxeHne W BBIYUTAHUE OOBIKHOBEHHBIX APOOCH. YMHOXEHHE W JielIieHUE OOBIKHOBEHHBIX
IpoOei.

ApudmeTrueckue IeHCTBHSI CO CMEIIaHHBIMU JIPOOSIMHU.

ApudmeTrueckue qeiHCcTBHS C APOOHBIMH YHCIIAMH.

Cnocobvl payuonanuzayuu GbI4UCIeHUL U UX NPUMEHEHUe NPU 8bINOTHEHUU OeUCMEULL.

Jecamuunsvie opoou

[IpeoOpa3oBanue NeCITUYHBIX JApPOOCH B OObIKHOBeHHBbIC. CpaBHEHHE JCCATHYHBIX IpOOCH.
CrnoxxeHue W BBIYMTAHHME NECATHUHBIX ApobOel. OKpyrieHue AeCATUYHBIX IpoOeil. YMHOKeHue u
JeTIeHUe JEeCATUYHBIX JpoOel. [Ipeobpaszosanue 00bikHOGeHHbIX Opobeu 6 Oecamuunvlie OpoOU.
Koneunvie u 6eckoneunvie decamuunvie OpoouU.

Yucna. Payuonanvusie uucna

MHoXecTBO palMoHaNbHBIX uuncen. CpaBHEHHE palUOHANBHBIX uMced. JleHcTBusS c
panMoHaNbHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecamuyHou Opoobio.

/pobéno-payuonanvnsie gviparcenus

[IpeoOpa3oBaHue JpOOHO-TMHEWHBIX BBIPAKEHHUM: CIIO)KEHHE, YMHOXEHUE, JeJCHHUE.
Aneebpauueckasn opoows. Cokpawenue aneedpauveckux opooeil. Ilpusedenue ancebpauveckux opooeii
K obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudeckumu OpoOAMuU: CLOHCEHUe, GbIYUMAHUE,
VMHOJICeHUe, OelleHue, 8036e0eHUe 8 CIeneHb.



«/leiicTBUTeNbHBIE Yncaa». OTpadoTka 3a1a4 Ne 7 KM OI'D.

Payuonanvuvie uucna

N3o00paxkenue ymcesn Ha YUCIOBOM (kKoopauHaTHOW) mpsimoil. CpaBHenue uuncen. Moaynb
YHciaa, TEOMEeTpUYecKas MHTEpIpeTanyss MOAyNs uyucha. JIeHCTBHS C  TOJIOKUTENBHBIMU U
OTPHLIATEIILHBIMU YHCIaMU. MHOKECTBO IIEIBIX YHCEI.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU JYY, PACCMOsIHUE Medxcoy moukamu. Koopounamol
MOYKU.

Hppayuonanvusie yucna

[onsiTne mppanmoHaNbHOTO YKcha. PacriosHaBaHNe HppalMOHAIBHBIX YHCEI.

MHnoorcecmso OeticmeumenbHbIX Yucei.

«IIpeoOpa3zoBanue ajnredpanvyecKux Bpipaxenunin». Otpadbotka 3anad Ne 8 KM OI'D

Hppayuonanvnvie uucna

[lonatne wuppanmoHansHOrO uHcna. Pacno3HaBanue wuppanuMoHaNbHBIX uucen. [Ipumepsl
J0Ka3aTeNnbCcTB B anredpe. /Jleiicmeus ¢ UppayuoOHANbHbIMU YUCIAMU. YMHOJICEHUe, OeleHue,
6036e0eHue 6 CImeneHb.

Mnooicecmeo Oelicmeumenvubix yuce.

Yucnoevie u 0yKeeHHblE 6bIPAIHCEHUSA

Beipaxkenue ¢ nepemeHHOW. 3HaueHHe BbIpaxkeHUs. [loACTaHOBKAa BBIPAKEHHM BMECTO
MEPEMEHHBIX.

Ilenvie eviparcenusn

Crenenb ¢ HaTypaJdbHBIM IOKa3zaTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHI,
COJIEpKAIIUX CTEIEHH C HaTypaJlbHBIM MOKA3aTEIIEM.

OpnHouneH, MHOrowieH. JlelcTBUs ¢ OJHOYJICHAMU M MHOTOUWIEHAMH (CII0KEHUE, BEIYUTAHHUE,
yMHOXeHHE). DOpMylbl COKPALIEHHOTO YMHOXXEHHUS: DPAa3HOCTh KBAJpaTOB, KBAaApaT CYMMBI U
pasHocTH. Pa3nokeHne MHOrowieHa Ha MHOXKUTENIU: BbIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,
IpYNIUPOBKA, IPUMEHEHHE (OPMYJI COKpAILEHHOIO YMHOXEHUs. KBasipaTHbIN TpexuieH, pa3iokKeHne
KBaJPaTHOTO TPEXWICHA HA MHOXKUTEIIN.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3amaad Ne 9 KIIM OI'D.

Pagencmea

Uucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasnenusn

[lonsitTne ypaBHEHUSI U KOpHS ypaBHEHHS. [Ipedcmasienue 0 pagHOCUNbHOCMU YPABHEHUI.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCIMUMbBIX 3HAYEHUL NePEMEHHO).

Jluneiinoe ypagnenue u e2o KOpHu

Pewienne nuHelHbIX ypaBHEHUU. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopmetl
JIUHENH020 ypasHeHus. Pewenue TunetiHblx YpasHeHull ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagparusle ypaBHeHus. HenousiHble kBajpaTHble ypaBHEHUs. JIMCKpUMHUHAHT KBaJpaTHOIO
ypaBHeHus. Dopmyna KopHEH KBaapaTHOTO YypaBHeHHs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX YpPaBHEHMIA: HCIOJIb30BaHHE (DOPMYIBI AT HAXOXKACHUS
KOpHEH, epaguueckutl memoo peuwienus, pasloxceHue Ha MHOJdCUmMeNY, noobop KopHeu ¢
ucnonv3osaruem meopemol Buema. Konuuecmeo kopreli K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU OM
e20 ouckpumunanma. bukeadopamuvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuvie ypasnenus ¢ napamempom.

/poono-payuonansvhnvie ypaguenus

Pemenune mnpocredmux ApoOHO-THMHEHHBIX ypaBHEHUN. Peuienue OpoOHO-pAYUOHATbHBIX
VpagHeHu.

Memoovl pewienus ypagueHui. Memoobl PAGHOCUNbHBIX NPeodpa308aHull, Memoo 3amMeHbl
nepemenHou, epaguieckuii memoo. Hcnonvzosanue ceoticme @hyHKyull npu peuieHuu ypasHeHuil.



Ipocmeiiuue uppayuonanvhvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x).

n
Vpasuenus suoa X = a .Ypasnenus 6 yenvix wuciax.

«BeposiTHOCTB co0bITHI» OTpabdoTka 3amay Ne 10 KM OI'D.

Cnyuaitnvie coovimus

CnydaiiHple OTBITHL  (IKCIIEPHUMEHTHI), D3JEeMEHTapHbIC CilydailHble COOBITHS (MCXOpI).
BepositHocTn  aneMeHTapHbIX  coObiTuH.  CoObITHMSL B CIy4aWHBIX  OKCIIEPUMEHTaX U
ONaroNmpusATCTBYIONINE dJIEMEHTapHBIC COOBITHSI. BeposTHOCTH ciydailHBIX COOBITHH. OTBITBI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMM  cOObITUAMU. Kilaccuueckre BEpOSTHOCTHBIE OIBITHL €
HCI0JIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadotka 3anay Ne 11 KUM OI'D.

Dynkyuu

Honamue pynkuyuu

JlexkapToBbI KOOPAMHATHI Ha IMJIOCKOCTH. DopMHUpOBaHHE NPEACTABIECHUNH O METANpeAMETHOM
MOHATHH «KOOpAMHATH. CrocoObl 3aJaHus (PYHKUMN: aHAIUTUYECKUH, rpaduyeckuil, TaOIUUHBIN.
I'paduk ¢dynxnuu. I[lpumepsl QyHKUUN, NOIydaeMbIX B IPOLECCE HCCIEIOBAaHUS Pa3IMYHBIX
peaJIbHBIX MPOIIECCOB U pElIeHus 3aj1ad. 3HaueHne QyHKuuu B Touke. CBoiicTBa QyHKIMN: 001aCTh
oTnpezeneHus, MHO>KECTBO 3HAYEeHUH, HYJIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
yemHocmv/HeuemHocms, TPOMEXYTKH BO3pacTaHus U yObIBaHMs, HauOoJiblliee M HaMMEHbIIEe
3HaueHus. MccnenoBanue pyHKIMM 1o ee rpaduky.

Juneithas pynkyus

CpoiictBa U rpaduk JuHEHHONW (QyHKUMU. YTIIOBOM Ko3(¢uuueHT npsmoi. Pacronoxenue
rpaduka JUHEHHOW (DYHKIIMHM B 3aBUCHMOCTH OT €€ YrJ0oBOTO KOA3(QuIlMeHTa U CBOOOJHOTO YJIeHA.
Haxoorcoenue kosghgpuyuenmos nunetinoii pynkyuu no 3a0auHbIM YCA0BUAM. NPOXOAHCOEHUE NPAMOU
uepes 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPIAMOU uyepe3 OAHHYIO MOUKY U
napanieibHo OaHHOU NPSAMOUL.

Keaopamuunas pynxkyusn

CpoiictBa u rpaduk kBaapaTuyHOW GyHKIMU (mapabosia). [locmpoenue epaghuxa
K8aOpamuyHou hyHKYyuu no mouxkam

Oopamnasa nponopuuoOHAILHOCMb

«IIpakTuyeckue pacuersl mo popmyaam» Orpadotka 3agad Ne 12 KMIM OI'D

Beipaxxenue ¢ nepemeHHOW. 3HaueHue BbIpaxkeHus. [loAcTaHOBKAa BBIPAKEHUM BMECTO
MIePEMEHHBIX.

Lenble BbIpaxkeHUs

CreneHb ¢ HaTypaldbHBIM TOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHI,
COJIeprKalUX CTENEHH C HaTypallbHBIM MOKa3aTelIeM.

OpnouneH, MHOTOWIeH. JIefcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHAaMU (CIIOKEHUE, BRIYUTAHHE,

k k
yMHOXeHue). DopMysbl  COKpalleHHOro yMHOkeHHs.CBOHCTBa  (QyHKIMU y:E}J’ ==
X X

I'unep6oana.
«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4y Ne 13 KM OI'D.

Cucmemwl nepasencme

Cucrempl HEpaBEeHCTB C OJHOM IepeMEHHON. PelleHue cucreM HEPAaBEHCTB C OJHOMU
NepEMEHHOM: JTMHEUHBIX, keadpammubix. V1300pakeHue pelIeHus] CUCTeMbl HEPABEHCTB Ha YUCIIOBOM
MPSIMOMN. 3alUCh PELLIEHUS CUCTEMbI HEPABEHCTB.

«3apaum Ha mporpeccun» Otpabotka 3amay Ne 14 KM OI'D. (1 yac).

Ilocneoosamenvnocmu u npozpeccuu

UucnoBas mocienoBaTeNbHOCTb. [IprMepsl YMCIIOBBIX IMOCIIEN0BATENIBHOCTEW. beckoHeuHble
MOCIIeIOBATEeIbHOCTH. ApudMeTHuecKasl Mporpeccusi U ee CBoicTBa. ['eoMeTpuyeckas Mporpeccusl.
Dopmyna obwezo unena u cymmol N NepeuIx UleHo8 apuhmemuyeckoll U 2eoMempuiecKol npozpeccull
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«I'eomeTpuyeckue purypol. Yriab». Otpadorka 3agau Ne 15 KUM OI'D.

Benuuunui

Benuuuna yria. ['pagycHas mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEAPEHHOrO0 TpPEYyrosibHUKAa. BHemHuil yrona tpeyrosibHuka. CymMma yrios
TpPEYroJbHUKa

«I'eomerpuueckne ¢purypsl. Jaunbn. OtpadoTka 3a1ay Ne 16 KM OI'D

Duzypvi ¢ ceomempuu u 6 OKpyHcarouiem mupe

I'eomerpuueckas ¢urypa. Bryrpennss, BHemHsst oOmacté ¢Gurypsl, rpanuna. JluHum u
o0nacTu Ha MIOCKOCTH. Beinmykias u HeBbimykias ¢urypsl. [lnockas u Heriockas gurypsl. [lonstue
BeNMUuHBL. J{nuHa. MI3Mepenune jumHbl. ENMHALBI M3MEPEHHUS] ITTUHBI

Boigenenue cBoiictB 00bekT0oB. DopMHUpOBaHHE MPEICTABICHUNA O METAIIPEIMETHOM MOHSATHH
«purypa». Touka, OTpe3oK, mpsimas, JIyd, JIOMaHas, IJIOCKOCTb, YroJl, OMCCEKTpuca yria u ee
CBOWCTBA, BUJIBI YIJIOB, MHOIOYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBas cummeTpusi reoMerpuueckux ¢uryp. LleHTpanbHas cUMMETpUsSi T€OMETPUUYECKHX

¢buryp.

«Ilnomaas Muoroyroabuukay. Otpadotka 3amgad Ne 17 KUM OI'D

H3zmepenusn u eviuucienusn

[Tnomamu. ®opMyinbl TUIOMIAAN TPEYroJbHUKA, TMapajiejorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, dhopmyna ['epona, dhopmyna Mmaomaad BBHIMYKIOTO YETBIPEXYTOJbHUKA, (POPMYIIbI JITUHBI
OKPYXHOCTH U TUIOIIAA KpyTa

«H3mepenusi u Bpruucaenus». Otpadorka 3amad Ne 18 KM OI'D.

Hzmepenusa u epluucienus

[Mnomagu. dopmynbl MIOMATN TPEYrojbHUKA, MapajjielorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyna IUIOUIAJANW BBIMYKJIOTO YETHIPEXYroJbHHUKA, (GOPMYIbl JIMHBI OKPYKHOCTH U
ioniaau kpyra. [lnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpudyeckre COOTHOIICHUS B MPSIMOYTOJIBHOM TpPEYroJIbHHUKE.
Tpuronomerpuueckue GyHKIHUH yria.

«Teopernueckue acnekTb». OTpadoTka 3amad Ne 19 KUM OI'D.
TeopeTnueckue acnekThbl, TEOPEMbI, aKCHOMBI, OTIpeIeIeHUs, (POPMYIIbI, IEMMBI.
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KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Ne Tema 3ansTHs OCHOBHBIE BUBI ICATEIFHOCTH YUaIIUXCS nara

n/m wiad | daxT

1,2 Boruncnenus u npeoOpasoBanus (6 3a1aHue Bemonssror apudmMeTrnaeckue 1eicTBUS C palliOHaIbHBIMU YUCIIAMH,

K1M) BBIYHCIISIOT 3HAYEHUSI UUCIIOBBIX BBIPAXKEHUM, IEPEXOAT OT OJTHOM (POpMBbI

3aIUCH YMCIIA K IPYrof

3,4 JeiictButenpHbie yncina (7) N300paxkator yrcia TOYKaMu Ha KOOPJAWHATHON NPSMOM, CPaBHUBAIOT
JeWCTBUTENLHBIC YHCIIA, BBITIOJHSIOT BEIYHACICHUS U TPE0Opa3oBaHus,
BBITIOJIHSAIOT PUKUIKY PE3YJIbTaTa BEIYMACICHUN .

5,6 [IpeoOpazoBanus anreOpandeckux BEIpaXKeHUH | BBIMOIHAIOT BEIYUCIIEHUS U TIpeoOpa3oBaHus apu(pMETHIECKUX BBIPAKECHUH,

(8) MPUMEHSIOT CBOMCTBA apr(PMETHUECKUX KBAJPATHBIX KOPHEH st

peoOpa3oBaHus BEIPAKCHUN

7,8 VYpaBHeHus u HepaBeHCTBA (9) Pemarot nuHEHbIE U KBAaIpaTHBIE YPABHEHUS C OJTHOU MEPEMEHHOM,
HEPABEHCTBA C OJTHON MEPEMEHHON U UX CUCTEMBI

9,10 Oynkiuu u rpaduku (11) CtposT u yuTaroT rpaduky pa3audHbid (YHKIUHA, YUTAIOT TPadUuKH
(GyHKIMI, OMUCHIBAIOT ¢ TOMOIIbIO (YHKIMNA pa3iudHble 3aBUCUMOCTH
MEX1y BEJINYMHAMU, UHTEPIPETUPYIOT rpaprKu 3aBUCUMOCTEM

11,12 | YucnoBeie u OyKBEeHHBIEC BhIpaXKeHUs (8) Brimonnstor npeodpazoBaHus anredOpandecKux BoIpaKeHUH, HAXOIAT
3HaYeHUs] OYKBEHHBIX BBIPAKEHUI, OCYIIECTBIISA HEOOXOIUMBbIE
M0JICTAHOBKHU

13,14 | [IpakTtuueckue pacyeTs 1Mo hopmynam (12) OcyIecTBISIIOT pacueThl 0 GopMysiaM, BBIPAKAIOT 3aBUCUMOCTH MEXTY
BEJIMYMHAMU, BBIYUCIISIIOT 3HAUYEHUS YHCIOBBIX BBIPAKEHUN

15,16 | IlpakTuKo-opueHTHPOBaHHBIE 3aaanus (1-5) BrIMOTHAIOT BRIYUCICHUS U IPE0OPa30BaHus, OCYIIECTBIISIOT IPAKTHICCKUE
pacueTsl, CTPOST U UCCIAEAYIOT MaTeMAaTUYECKUE MOJIEIH, UCTIONIB3YIOT
pUOOpPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH IEATEIbHOCTH

17,18 | I'eomerpuueckue purypsl. Yrisl (15) BrinonHsier AelicTBUS ¢ TEOMETPUUYECKUMU (PUTYPaMU, PELIAIOT
IUTAHUMETPUYECKHE 3a/1a4H Ha HAX0K/IEHHUE T€OMETPUUYECKIX BETHUNH
(yrioe)

119,20 | I'eomerpuueckue ¢purypsl. Jaunsl (16) Pacnio3naror reomerpuueckue (pUrypsl Ha IIOCKOCTH, Pa3uyaloT UX

B3aMMHOC ITOJIOKCHHUC, I/I306pa)KaIOT reoOMCTPUYICCKHUC (I)I/Il"ypBI, pemaroT
INIAHUMETPHUYCCKUC 3aIa4YU Ha HAXOXKACHUC T'COMCTPUICCKUX BCIIMINH

(nmuH, YTI0B)

11




21,22 | Ilnomans MHOTOYrObHUKA (17) Pacrniosnator reomerpuueckue GUTYphI Ha MIIOCKOCTH, PEIIA0T
IUTAHUMETPUYECKHUE 33/1a41 HA HAX0XK/ICHHE T€OMETPHUCCKUX BEIUYHH
(Tutomazeit), OCyecTBISIOT pacyeTsl Mo hopmynam

23,24 | V3mepenus u BeraucieHus (18) OnpenenstoT KOOPAUHATHI TOUKH INIOCKOCTH, IIPOBOJIAT ONIEPAIK HaJ|
BEKTOPAMH, BEIUUCIISIOT JTMHY U KOOPAWHATHI BEKTOPA, YTOJI MEXILY
BEKTOPaMH, CHHYC, KOCHHYC M TaHT€HC yIJia

25,26 | Teopernueckue acrekTsl (29) [IpoBoasT nOKa3aTENBHBIE PACCYKICHUS, OIIEHUBAIOT JIOTHYECKYIO
PaBUIHLHOCTh PACCYXKACHUH, PACIIO3HAIOT ONIMOOYHBIE 3aKITIOUCHHS

27,28 | Cucrembl HepaBeHCTB (13) Pemator ypaBHEeHUs, HEpaBEHCTBA M MX CHCTEMBI,

29,30 | BepositHOCTH coObITHI (10) HaxosT BeposTHOCTb Cily4alHbIX COOBITHI B MPOCTEHIINX pacyeTax

31,32 | IlocnenoBarenbHOCTH ¥ Tiporpeccuu (14) Pacnio3nator apudmernueckue u reoMeTpuIecKre Mporpeccui, peraroT
3a/1a4uM ¢ MpUMeHeHneM (popMyJIibl OOIIEro YWieHa U CYMMBbl HECKOJIBKUX
YJICHOB MTPOTPECCUU

33,34 | PaboTa ¢ KM (gacts 1)
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