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IMosicHUuTeIbHAA 3ANMCKA

Pabouas mporpamma 1mo mMareMaTWke Ha YpOBHE OCHOBHOTO
obmero oOpa3oBaHMUs COCTAaBICHa Ha OCHOBE TpeOOBAaHUU K
pe3yabTataM ocBoeHUss OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMBbI
OCHOBHOrO  obmero oOpazoBanus MBOY TI'CII Ne 3,
MPECTaBICHHBIX B denepanbHOM rOCyJapCTBEHHOM
o0pa30oBaTeNLHOM CTaHAApPTE OCHOBHOrO o0miero obpa3zoBaHus, a
TAaK)Ke Ha OCHOBE XapaKTePHCTUKU IUIAHHUPYEMBIX pE3yJIbTaTOB
AYXOBHO-HPABCTBCHHOI'O pPa3BUTHA, BOCIIMTAHUA W COLHAIIM3AlUN
o0yJaroIuxcs, a TaKKe B COOTBETCTBHH C JIOKAJbHBIMH
HOPMATUBHBIMH aKTaMW YUPCIKACHU .

Pabouass mporpamMma Mo MaTeMaTHKE OTPaKaeT OCHOBHBIC
TpeboBanust DeaepatbHOTO TOCYIAPCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa OCHOBHOTO 0OmIero o00pa3oBaHUs K JIMYHOCTHBIM,
MCTAIIPECAMCTHBIM )51 NpEeaAMCTHBIM pe3yjbTaTaM OCBOCHUA
00pa3oBaTeNbHBIX MPOrpaMM U cocTaBiieHa ¢ yuérom Konmenuu
MaTEMaTHYECKOTO O00pa30BaHUs, YTBEPKIAEHHOW MPAaBUTEIHCTBOM
P.®, ot 24.12.2013 Ne 2506-p.

PabGowas  mporpamma [1a€r mpencTaBleHHE O @ IENAX
OOy4YeHHsI, BOCIUTAHUS M PAa3BUTUS OOYYAIOUIMXCS CPEICTBAMHU
yueOHoro mpeamera «MareMaTHKa; YCTaHaBIMBAET 00s3aTeIbHOE
MpPEeIMETHOE COJEp)KaHUe, MPeIyCcMaTPUBAET paclpeiesieHue ero
0 KJIaccaM M CTPYKTYPHPOBAaHHUE €ro MO pasjesiaM U TeMaM Kypca;
naéT pacrpeneneHue y4eOHBIX YacoB MO TEMaTHYECKHM paszzeliaM
Kypca ® TIIOCIEIOBAaTeNbHOCTh HMX HU3YyYCHHS C  y4ETOM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU y4eOHOTO
mporiecca, BO3PacTHBIX OCOOCHHOCTEH OOYYaIOUINXCsl; OMpPEeerseT
BO3MOXXHOCTH Y4eOHOTO TpeaMeTa JUIsl peanu3alui TpeOOBaHUU K
pe3yibTaTaM OOy4eHHs y4yeOHOTO MpeaMeTa, a TakKe OCHOBHBIX
BUJIOB JICATEIHHOCTH O0yUYaAIOIUXCS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA
"MATEMATHUKA"

B osmoxy 1umdpoBoii  TpaHchopmarmu  Bcex  cdep
YeJI0BEUYCCKOM IeATEIIbHOCTH HEBO3MOYKHO CTaTh
0o0pa30BaHHBIM  COBPEMCHHBIM  YeJIOBEKOM  Oe3  0Oa3oBoi
MaTeMaTHYECKOU IIOATOTOBKH. V3Ke B IIKOJIE MaTeMaTUKa CIIYKUT
OIOPHBIM MIPEIMETOM JUTS U3YUCHHUSI CMEKHBIX JUCIUILINH, a TIOCe
IIKOJIBI  peaibHOM HEOOXOAUMOCThIO CTAHOBUTCS HEIPEPHIBHOE
oOpa3oBanme, 4T0 TpeOyeT MOJHOIIEHHOH 0a30B0it



o0meoOpa3oBarenbHOM  TOATOTOBKM, B TOM  YUCIE€ U
MaTeMaTH4ecKOi. DT0 00yCIOBIEHO TEM, YTO B HAIIM JHU PACTET
YHCII0 MPOECcCHid, CBA3aHHBIX C HEITOCPEACTBEHHBIM IIPUMEHEHUEM
MaTeMaTHUKU: M B cdepe SKOHOMHUKM, W B OH3Hece, U B
TEXHOJIOTUYECKUX 00JacTAX, W Jaxe B TYMaHHMTapHbIX cdepax.
Takum 00pa3oM, Kpyr LIKOJBHUKOB, U KOTOPBIX MaTeMaTHhKa
MOJKET CTaTh 3HAYMMBIM IIPEAMETOM, PaCIIUPSAETCS.

[TpakTHyeckas MOJE3HOCTh MAaTEeMAaTUKH OOYCJIOBJIIEHA TEM,
qr0 e MpeaMeTOM SBISIOTCS (yHIAMEHTAJIbHBIE CTPYKTYPHI
HAIllero MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHbBIE
OTHOIIEHUS OT IMPOCTEHIINX, YCBAaUBAEMBIX B HEIOCPEICTBEHHOM
OIbITE, JI0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAMMBIX JUISI Pa3BUTHSA
HAy4YHBIX U MPUKIAIHBIX UAEH. be3 KOHKpETHhIX MaTeMaTH4YeCKUX
3HaHUI 3aTpyJHEHO IIOHMMaHWE MPUHLUIIOB YCTpOIcTBa U
UCIOJIb30BaHUS ~ COBPEMEHHOM  TEXHUKHM,  BOCHpUATHE U
UHTEpIpeTalys pa3HooOpa3HOW COLMANbHOM, 3KOHOMHYECKOH,
nonuTHYeckod wuH(popMaruu, Manod(h(eKTHBHA TOBCEIHEBHAS
IpaKkTUYecKas AedaTelnbHOCTh. KaxIoMy 4enoBeKy B CBOEH KU3HU
IPUXOAUTCS BBIIOJHATH Pacd€Tbl M COCTaBISATh AJITOPUTMBIL,
HaxXoAUTh M MPHUMEHATh (OPMYJbI, BIaJeTh NPAKTUYECKUMHU
npuéMaMl TE€OMETPUYECKUX H3MEPEHMH M MOCTPOEHUM, YHUTATh
uHpOpMalLNIO, TPEACTAaBICHHYIO B BHJE TaOmul, auarpaMMm H
rpaduKoB, XUTh B YCJIOBMSX HEONPEIENIEHHOCTH W MOHMMATH
BEPOSTHOCTHBIHN XapakTep CIydyaitHbIX COOBITHH.

OpnHoBpeMEHHO ¢  pacuiMpeHueM cdep HPUMEHEHHUs
MaTeMaTUKd B COBPEMEHHOM oOuiecTBe BcE 0Oosiee BaXKHBIM
CTAaHOBUTCS MaTEMAaTUYECKUN CTHJIb MBILUICHUS, MPOSBIISIOMIUNCS
B OIpENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydeHus
MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIIIJICHUS YelOBEeKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA HMHIAYKIMA U JIeAYKIHS,
00001IIeHIEe U KOHKPETU3AIHs, aHAJIN3 U CHHTE3, KiIacCU(pUKAIUI 1
cucremaruzanus, aOcrtparupoBaHue U aHauorus.  OOBEKTHI
MaTeMaTHYeCKUX YMO3AKJIIOUEHHH, MpaBmiia UX KOHCTPYHPOBAHUS
PAaCKpBIBAIOT MEXaHU3M JIOTMYECKHX MOCTPOCHUH, CIIOCOOCTBYIOT
BbIpaboTKe yMeHUs (GopMylInpoBaTh, 00OCHOBHIBATH U JI0Ka3bIBATH
CYXJCHMs, TEM CaMbIM pPa3BHUBAIOT JIOTMYECKOE MBIIICHUE.
Benymas poib OpUHAUIEKUT MaTeMaTuke U B (OPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTBI MBILUIEHUSI U BOCIIUTAHUN YMEHUI
JIEeUCTBOBATh IO 3a/JlaHHBIM ~ QJITOPUTMaM, COBEPIICHCTBOBATh
M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpouecce pemeHus 3agad



— OCHOBOW y4eOHOH NeATeNbHOCTH Ha ypOKax MaTeMaTHUKd —
pa3sBUBAIOTCSI TaKXKe TBOpYECKAas W  IMPUKIAAHAs  CTOPOHBI
MBILICHUS.

OOyueHnue mareMaTHKe AAaET BO3MOXKHOCTb DPa3BUBATh Y
00yJaromuxcs TOYHYIO, pallMOHAIBbHYI0 U MH()OPMATHBHYIO peyb,
yMeHue  orOuparh ~ Hauboyiee  NOAXOAALIME  SI3BIKOBBIE,
CHMBOJIMYECKHE, TpaHUuecKue CpeicTBa JUIsl  BBIPAKCHUS
CYKJIEHUH U HaIJISIHOTO UX IPECTaBICHHUS.

HeoOxomuMbiM ~ KOMIIOHEHTOM  OOIIeH  KyJIbTypbl B
COBPEMEHHOM TOJIKOBAaHUM SBISETCA O0OlIee 3HAKOMCTBO C
METOJJaMU  IIO3HAHUS  JACMCTBUTEIBHOCTH, NPEICTABICHUE O
IpeaMeTe U METOAAaX MaTeMaTHKH, UX OTIMYUI OT METOAOB APYTUX
€CTeCTBEHHBIX W TYMAaHHTapHBIX HayK, 00 0COOEHHOCTSIX
IPUMEHEHHUsS] MAaTeMaTUKU JJI PELICHUS HAYYHBbIX U MPUKIATHBIX
3amay. Takum oO6pa3omM, maremaruyeckoe OOpa30BaHUE BHOCUT
CBOH BKJIaJl B pOPMHUPOBAHUE OOILEH KyIbTYyphl YeJIOBEKa.

N3ydyenne MaTeMaTHKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY
BOCIIUTAHUIO 4YEJIOBEKA, IOHUMAHUIO KpacoTbl U M3SILECTBA
MaTEMaTHYECKUX PACCY)KICHHH, BOCIPHITHIO T'€OMETPHUECKUX
(bopM, YCBOECHHIO UJIEH CUMMETPHH.
enun usyvyenus: yaeGHOro npeamera

N3yuenne MateMaTuku B oOieM oOpa30oBaHUU HAlpaBlIeHO Ha

JOCTHKEHHUE CIEYIOIIMNX IIeNeH:

1) ¢dbopmupoBaHHe IEHTPATBHBIX MATEMATHYECKHX TMOHSTHIA
(ducno, BeIU4MHA, reoMeTpuueckas (Gurypa, mepeMeHHas,
BEPOATHOCTb, ¢byHKIMA), o0ecreynBaroIux
MIPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTHYEeCKOTO
00pa3oBaHMs 00y4aIOLINXCS;

2) mojBefieHUE O0YYAONIMXCS HA JIOCTYITHOM JJISl HUX YPOBHE
K OCO3HAHHUIO B3aMMOCBSI3M MATEMAaTHKU U OKPYKAIOIIEro
MHUpa, TOHUMaHHE MAaTEeMAaTUKN KaK YaCTH OOMIeH KyJIbTYphI

YeJI0BEYECTBA;
3) pa3BUTHE MHTCIUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcs, I03HABATEJIbHOMN AKTUBHOCTH,

HCCTIEOBATENIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHHUS,
HMHTEpeca K U3yYEHHUI0 MaTeMaTHKU;

4) dopmupoBanue (hyHKIIMOHATBEHOM MaTeMaTU4YECKOM
rPAMOTHOCTH:  YMEHHUS  pacno3HaBaTb  MPOSIBICHUS
MaTeMaTUYeCKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX )KM3HEHHBIX CUTYAlUSIX U MPU U3YUYEHUU JIPYTUX



y4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBHUCUMOCTEH U
3aKOHOMEpHOCTeH,  (opMmynupoBaTb HUX Ha  fA3BIKE
MAaTeMaTUKM MW  CO3/1aBaTh MAaTEMaTUYECKUE MOJEIH,
MIPUMEHATh OCBOCHHBIM MAaTEMAaTUYECKUW ammapar it
penieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OLICHUBATH [TOJYYEHHBIE PE3YJIbTATHI.

Mecto y4deOHOro mpeamera «MaremMaTuka» B y4eOHOM
IJIaHe
B cucreme obmero obpazoBaHus «MaTemaTHKa» IpU3HaHA
00s13aTeIIbHBIM y4eOHBIM MTPEMETOM.
B 5—9 «xnaccax yueOHblii mpeamer «MaTemaTHKa»

TPaJMLIMOHHO U3yYaeTcs B paMKax CJIEIYIOIUX yYeOHbIX KypCOB:

B 5—6 kimaccax — kypca «Marematuka», B 7—9 kiaccax —

KypcoB «Auredpa» (BKIOYasi 3JIEMEHTbl CTaTUCTUKU U TEOPUU

BeposiTHOCcTe) u  «l'eomerpusiy. Hacrosimeir mnporpamMmon

BBOJMTCSI CaMOCTOSTENbHBIM yueOHbII Kypc «BeposiTHOCTE U

CTaTUCTUKAY.

Hacrosmenn nporpaMMmoi IIpeayCMaTpuBaeTCs BBIJCICHUE B
y4yeOHOM IUIaHE Ha M3y4YeHHE MaTeMaTHKM B 5—O6 kiaccax 5
y4eOHBIX YacOB B HEZIEIIO B TEUEHUE KAXKA0T0 rojia 00y4YeHMsl, BCEro
340 y4eOHBIX YacoB.

B 7-9 knaccax 6 ydeOHBIX YacOB B HEJEIO B TEUYCHWE KKIIONO Tofia
oOydeHust, Bcero 952 yueOHBIX yaca.

B Tom umcre :

Ha M3ydeHre airedpbl 3 ydeOHbIX Yaca B HEJEMO KaXJIOro rojaa
oOyueHus1, Bcero 3a Tpu roja ooydeHus —306 yueOHBIX 4acoB;

Ha M3y4YEHUE reoMeTpHH 2 ydeOHbIX yaca B HEAEIO KaX10T0 rojia
oOyueHus1, Bcero 3a Tpu roja ooyuenus —204 yueOHbIX vaca;

Ha u3ydeHue Kypca «BeposiTHOCTb M CTATHCTHKA» | ydeOHbI
yac B HENEMO KaXJ0ro rojpa oOy4yeHHUs, BCEro 3a TpU TojAa
o0yuennst —102 yueOHbIX Haca.

IlnanupyemMbie pe3yibTaTbl OCBOCHHSI Y4eOHOIO IpeaMera
«MaremaTuka» Ha ypoBHe OCHOBHOI0 00111er0 00pa30BaHUs»

JIMUHOCTHBIE PE3YJIbTATBI
JIM4HOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI y4eOHOTO
npenMera «MaTtemaTukay XapakTepU3yrTCs:
Ilampuomuueckoe 6ocnumanue:



MPOSIBJICHUEM HWHTEpeca K TMPOLUIOMY U  HACTOSIIEMY
POCCHIICKOM  MaT€MAaTHKH, I[€HHOCTHBIM OTHOILIEHHEM K
JOCTH)KEHHMSIM ~ POCCHUMCKHUX MAaTeMaTUKOB M POCCUHCKOU
MaTEeMaTUYeCKOW IKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUM B
JIPYTHX HayKax W MPHUKIaIHBIXC(hepax.

I'padsicoanckoe u 0yxoeHno-HpascmeenHoe 80ChHuUmManue:

TOTOBHOCTBIO K BBITIOJTHEHHIO O0SI3aHHOCTEH TpakJaHWHA U
peanu3aluyd €ro IpaB, INPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeayp TPaXAAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U TIp.);
TOTOBHOCTBIO K OOCYXJICHHUIO dTHUYECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPATBHO-3THYECKUX MPUHIUIIOB B JCATEIHHOCTH
Y4EHOTO.

Tpyooeoe socnumanue:

YCTAaHOBKOM Ha aKTMBHOE y4acTUE€ B PELIECHUU MPAKTHYECKUX
3a/lad = MaTeMaTH4YeCKOM  HAaNpaBlIE€HHOCTH,  OCO3HAHHUEM
BaXHOCTH MaTeMaTHYeCKOro 00pa30BaHUs Ha MPOTSHKEHUU BCE
KU3HU I yCIENTHOW TPO(ECCHOHATBLHOW ACSITeILHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHHUN; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHUEM HHAUBUIAYATLHON TpaeKTOpUH OOpa3oOBaHHS U
JKU3HEHHBIX TIUIAaHOB C Y4YE€TOM JIMYHBIX HHTEPECOB U
0OIIeCTBEHHBIX MOTPEOHOCTEHN.
dcmemuueckoe gocnumanue:

CIIOCOOHOCTBIO K AMOIIMOHATIEHOMY M 3CTETUYECKOMY BOCIPHUSATHIO

MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pelIeHUuH, pacCyKIeHUl;

YMEHUIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
Llennocmu nayuno2o nosHanusi:

OpUEHTallMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX TMPEJICTaBICHH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSl YEJOBEKa, MPUPOJIBI W OOIIeCTBa, TMOHUMAaHUEM
MaTeMaTHUYeCKOl  Hayku  Kak  cepbl  UYEIOBEUYECKOM
JIeATETLHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYUMOCTH JIJIST PA3BUTHSI
UMBWINA3AIlMU;  OBJIAJICHUEM  A3BIKOM  MaTE€MaTUKH U
MaTeMaTUYeCKOW KYJIBTYPOM KaK CPEACTBOM ITO3HAHUS MHDA;
OBJIQJICHMEM TMPOCTEUIIMMHU HaBbIKAMHU HCCIIEI0BATEIbCKON
JIeSATeTLHOCTH.

Qusuueckoe 6ocnumanue, opmuposanue Kyibmypbl 300p06bs
U IMOYUOHATILHO20 ONACONONYUUSA:
TOTOBHOCTBIO  MPUMEHSITh MaTeMaTH4YeCKUe 3HaHUsA B



MHTEPECax CBOETO 3/I0POBbs, BEACHHUS 3/I0POBOTO 00pasa KHU3HH

(3mopoBOE€ TUTaHWE, COAJIAHCHPOBAHHBIM PEXHM 3aHIATHH |

OTJIbIXaA, peryispHas busnaeckas AKTUBHOCTD);

c(OPMHUPOBAHHOCTBIO HABBIKA pe(IIEKCUHU, IPU3HAHUEM CBOETO

IIpaBa Ha OIIMOKY U TAKOTI'O )K€ IIpaBa JAPYyroro 4eyioBeKa.

IKonocuueckoe gocnumanue:

OpUEHTallel Ha NPUMEHEHUE MATEeMATUYECKUX 3HAHUM IUId
peleHus 3ajad B 00JacTH COXPAHHOCTH OKpY’KAlOLIEeH Cpebl,
IUIAHUPOBAHMUSL  IMOCTYIIKOB M OLEHKM HUX  BO3MOXKHBIX
NOCIEACTBUM  JUI1  OKpY)KalIed  Cpeabl;  OCO3HAHUEM
r7100abHOTO XapakTepa AKOJOTHYECKUX MPOoOIeM M IMyTed HX
peLeHusl.

Jluunocmuvle  pezynrbmamol, — obecneuusarowue — a0ANMayuo

obyyaiowjecocsi K USMEHAIOWUMCS  YCIOBUAM —COYUANLHOU U

nPUpPOOHOlL cpedbl.

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSIX HEOIPENEIEHHOCTH,
MOBBIIIEHUIO  YPOBHSI ~ CBOEM  KOMIIETEHTHOCTH  4epe3
IIPAKTUYECKYIO AESATEIBHOCTb, B TOM YHCJIE YMEHHE YUUTBHCSA Y
JPYTUX JII0Jel, IpruoOpeTaTh B COBMECTHOM JEATENIbHOCTH HOBbBIE
3HAHUS, HABbIKU ¥ KOMIIETEHLIUU U3 OIBITA JIPYrHX;

HEO0OXO0IMMOCThIO B ()OPMUPOBAHWM HOBBIX 3HAaHUH, B TOM
yucie GopMyaupoBaTh WU, HOHATHUS, TUIIOTE3bl 00 00BEKTAX U
ABJICHUSIX, B TOM 4YHCIIE paHEe HE MH3BECTHBIX, OCO3HABATh
ne@UUUTBl  COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHUIO,
BOCIIPUHUMATh CTPECCOBYIO CUTYAIlMIO KaK BBI30B, TPEOYIOIIMIA
KOHTPMEp, KOPPEKTUPOBaTh IPUHMMAEMBIE pELICHUS U
neicTBus, GOpMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEICTBUS,
(bopMHpOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
MertanpeameTHble pe3ylbTaTbl OCBOECHHS MPOrpaMMbl  yueOHOIO
npeamera  «Maremartuka» — XapakTepU3YIOTCS  OBIJIAJICHUEM

VHUBEPCAIbHbIMU no3HasamenbHIMU oeticmeusmu,
VHUBEPCAbHLIMU KOMMYHUKAMUGHBIMU oeticmeusamMu u
VHUBEPCALHLIMU PESYIAMUGHBIMU OCliCMBUAMU.

1) Vhusepcanvhuvie nosuaseamenvHole oeticmeust

obecneuusarom qbopMupoeaHue 06a306bix KOCHUNMUBHbIX
npoyeccoes 06)/1!61}01(41/066‘}1 (OCGO€HM€ Memooo8  NO3HAHUSL



OKpYIHCarouie2o mupa; npumeHeHue N02UYECKUX,
uccnedosamenbCcKux — onepayuil,  ymMeHuui — pabomamv ¢
unghopmayueti).

baszoevie nocuueckue oelicmeust:

BBISIBIIAITh M XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUM, OTHOLIEHUH MEXITy
MOHATUSIMH;  (POPMYIMPOBATH  ONpENEeNCHUs]  MOHATHI;
yCTaHaBJIMBaTh CYLIECTBEHHBIH IpPHU3HAK Kiaccu(UKalLUH,
OCHOBaHHUS s OO0OOIIEHUS W CpPaBHEHUS, KPUTCPHUH
IIPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (QopMynmupoBaTh ©  TPeoOpPa3OBHIBATH
CYXJICHUS: yTBEpIUTEIbHbIC U OTpHLIATEIILHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE,

BBISIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H
U TpoTuBOpeunsi B (akTaxX, TAHHBIX, HAOMIOACHUAX U
YTBEP)KICHUSX; INpeasaraTb KPUTEpUM JJIS  BbISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBl C HCIIOJI30BAaHMEM 3aKOHOB JIOTMKH,
NETyKTUBHBIX U WHTYKTHBHBIX YMO3aKJIIOUEeHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTeNLCTBA MAaTEMaTHUECKUX YTBEPKICHUIH
(mpsiMBIe ¥ OT MPOTHUBHOTO), MPOBOAUTH CAMOCTOSITEIHLHO
HECIIO)KHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPaMBaTh ApPryMEHTAlMI0, NPUBOIUTH MPUMEPHl H
KOHTPIIPUMEDBI; 000CHOBBIBaTh COOCTBEHHBIE
paccyXaeHus;

BBIOMpATH Croco0 pemieHusi yueOHOW 3amadun (CpaBHUBATh
HECKOJIbKO BapHaHTOB peIIeHHUs, BbIOMpaTh Haubosee
MOJIXOASIINA C yYETOM CaMOCTOSITENIbHO — BBIICIEHHBIX
KPUTEPUEB).

bazosvle uccneoosamenvckue oevicmeust.

UCIIONIB30BAaTh  BOMPOCHI  KaK  MCCIEI0BaTENbCKUI
WHCTPYMEHT  TO3HaHMs;  (OPMYyJIHUPOBATH  BOIPOCHI,
(bukcHupyIre TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
YCTaHABIIMBATh HCKOMOE M JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

NPOBOJUTHh TI0 CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY
HECJIOXKHBIA JKCIIEpUMEHT, HEOOJNbIIOE HUCCICTOBAHHUE IIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIY CO00ii;



CaMOCTOSITENIEHO (hOpMyITMPOBATH 0OOOIIEHHS U BBIBOJIBI IO
pe3ynbTaTaM NpPOBEAEHHOTO HAOIIONEHHS, HCCIIEIOBAHMUS,
OLIEHUBATh JTOCTOBEPHOCTHh IIOJIyYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHUIH;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKe
BBIJIBUTaTh MPEANOJIOKECHUSI O €ro pa3BUTUH B HOBBIX
YCIIOBHSX.

Paboma ¢ ungpopmayueri:

BBISIBJISITD HEJ0CTaTOYHOCTh u U30BITOYHOCTD
uHbOpMallMY, JaHHBIX, HEOOXOAMMBIX JJsl  peIIeHUs
3a/1a4H;

BbIOMpATh,  AHAJIU3UPOBATh,  CHUCTEMATH3UPOBAThb U
UHTEPIPETUPOBaTh HMH(OPMALIMIO PA3IMYHBIX BHJIOB MU
(bopM npeacTaBiIeHUs;

BBIOMpaTh  (GOpMY TpEACTaBICHUS HMHPOPMALUU |
WJUIIOCTPUPOBATH pelaeMbie 3a/1a4u CXEMaMH,
JrarpaMMaMu, HTHOU rpaduKoil 1 MX KOMOMHAIUSMH;
OLIEHUBATh HAAEKHOCTh HHGPOpPMALMU IO KPUTEPUSIM,
MPEIIOKEHHBIM ~ YUUTENEM WM CPOPMYIMPOBAHHBIM
CaMOCTOSITEIILHO.

2) Vuusepcanvuvie KOMMYHUKAMUGHbLE oeticmeaust
obecneyusarom Gopmuposanue  COYUANbHBIX — HABLIKOS
00YUAIOWUXCAL.

Obwenue:

BOCIIPHHMMATh ¥ (OPMYJIHpPOBATH  CYKICHHS B
COOTBETCTBUM C YCIOBHSIMHM U ILENSAMHU OOILEHHS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAy
pemieHWst  3aadd,  KOMMEHTHPOBATh  TOJy4EHHBIN
pe3yJbTar;

B Xome OOCYXIeHHs 3alaBaThb BOIPOCHI II0 CYIIECTBY
o0CyX/aeMOi TeMbl, MpPOOJIEMBI, pelacMon 3aaayH,
BBICKA3bIBaTh WJCW, HAIlCICHHbIE Ha IIOWCK peIIeHHS,
COIOCTABJIATh CBOM CYXKJCHHUA C CYXACHUSMH JPYTUX
YYAaCTHHKOB JHajiora, OOHapy>KUBATh Pa3IMIMe U CXOICTBO
NO3ULIMKA; B KOpPpeKTHOW  ¢dopme  QopMyIupoBaTh
pa3HOTIACHS, CBOM BO3PAKECHUS;

NPECTaBIIATh pe3yabTaThI pereHus 3ajau,
HKCIIEPUMEHTA, HCCIEIOBAHUS, TPOEKTa; CAMOCTOSATEIHLHO
BbIOMpaTh (GopMaT BBICTYIUIEHHS ¢ y4€ToM 3ajad



MIPE3CHTAIMH U OCOOCHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

. TOHMMAaTh M HCIOJB30BATH MPEUMYIIECTBA KOMAaHIHOW M
UHIUBUAYAIbHONH  paboOThl MpU  peHIeHHH  y4eOHBIX
MaTeMaTHYeCKUX 33134, NPUHUMATh IeJb COBMECTHOMN
NeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3alldi0 COBMECTHOM
paboTbl, pacnpenensaTb BHIBI pabOT, JOrOBapHBATHC,
o0cyXmarh mpoIecc W pe3yabTaT paboTel; 00001mAaTh
MHEHHS HECKOJBKUX JIIOICH;

. y4acTBOBaTh B IPYIIOBHIX (hopmax paboThl (0OCYKIEHUS,
0OMEH MHEHHSIMHM, MO3TOBBIC INTYPMbI U Jp.); BBIIOJHATH
CBOIO 4acThb pabOThl U KOOPIMHUPOBATH CBOU JICUCTBHUA C
IPYTUMH 4YIEHAMH KOMaH/bI; OIEHHBATh KAa4eCTBO CBOETO
BKJIIaJa B OOmMH  TPOAYKT MO  KPUTEPHSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) Vuueepcanvnvie pezynamusnvle Oelicmeus o0becnedusaom
Gopmuposane cCMbICIOBbIX YCIMAHOBOK U MHCUSHEHHBIX HABLIKOS
JUYHOCIU.

Camoopeanuzayus:

«  CaMOCTOSITENIBHO COCTAaBISITh IUIAH, QITOPUTM PELICHHS
3ajauv (WM €ro 4acThb), BbIOMpaTh CIOCOO pELIEHUs C
y4€TOM  HMEIOIIMXCS  PEecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M  KOPPEKTUPOBAThH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAIHH.

CamokoHmpons.

« BJIANETh CIOCOOAMH  CAMONPOBEPKH, CAMOKOHTPOJIS
rpolLecca 1 pe3ysibTaTa pelieHnsl MaTeMaTHYeCKON 3aauu;

«  TOpEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH
peleHnH 3a7a9i, BHOCUTh KOPPEKTHUBEI B JCSITEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENBbCTB, HAMJEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

« OLIGHUBaTb COOTBETCTBHE pe3yibTara JesTeIbHOCTH
[IOCTABJIEHHOW WLEIM U YCIOBUSM, OOBACHATH HPHUUUHBI
JTOCTHIKEHUS WM HE JOCTHXEHMS 1IeTH, HaXOIUTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmerHblie pe3yabTaThl OCBOCHHUs paboueil mporpaMMsl 1Mo
MaTeMaTHKe MPEJCTaBICHbI M0 rojaM OOydeHHs B CIETYIOLIUX
pa3zienax MporpaMMbl B paMKax OTIENIbHBIX KypcoB: B 5—6



Kilaccax — Kypca «Marematuka», B 7—9 kiiaccax — KypcoB
«Anrebpay, «I'eomeTpus», «BeposSTHOCTh M CTaTUCTHUKA.

COIEPKXAHHUE YYEBHOT O KYPCA (IO 'OAAM OBYUYEHMUS)

5 kiacce

Hamypanvusie uucaa u Hyiob

Harypanbnoe umcno. Psan HarypanbHbix uucen. Yucmo 0.
N300pakeHne HaTypalbHBIX YUCET TOUYKAMU HAa KOOPIUHATHOU
(4MCTIOBOM) TIPSAMOIA.

[To3unmoHHas cucreMa cuucieHusd. PuMckas Hymepanus Kak
IpUMEpP HENO3ULMOHHOM CHCTeMBbl cuuciaeHus. Jlecatuunas
CHCTEMA CUUCIICHUS.

CpaBHEHME HaATypaJbHbIX YHCE, CPaBHEHHUE HaTypalbHBIX
yucen ¢ HynéMm. Cnocobsl  cpaBHeHusa. OxpyrieHue
HATypaJbHbIX YHCEIL.

CnoxkeHue HaTypaJdbHBIX YHCEN; CBOHCTBO HYJIS TpH
CIOKEeHUH. Bbluntanume kak aelcTBUE, OOpaTHOE CII0KEHHUIO.
YMHOXEHHE HATYpaJIbHBIX YUCEN; CBOMCTBA HYJS M EIUHUIIBI
npu  ymMHOXKeHuu. Jlenenue Kkak  JedcTBUE, oOpaTHOE
YMHOXEHHIO. KOMIOHEHThI JEWCTBUM, CBS3b MEXKIYy HHUMHU.
[IpoBepka pe3ynbTaTa apudmeTnyecKoro NENCTBUA.
[lepemecTuTennbHOE M COYETATEIbHOE CBOMCTBA  (3aKOHBI)
CIIOKEHHSI 1 YMHOKEHHUSI, paCIIpeIeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnons3oBanue OykB nansi 0003HAYEHHUS HEU3BECTHOTO
KOMIIOHEHTA U 3aliCH CBOWCTB apu(METUUECKUX JIEHCTBUM.

Jlenutenn M KpaTHbIE 4uMCa, Pa3j0oKEHHE HAa MHOKUTEIU.
[Ipoctrie u coctaBHble uncina. [Ipusnaku nenumoctu Ha 2, 5, 10,
3, 9. Jlenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJdbHBIM MMOKA3aTeJIeM. 3aliCh YUCiIa B BUJIE
CYMMBI pa3psAHbIX ClIaraeMbIX.

UucnoBoe BbIpakeHHE. BblunClieHHME 3HAYEHWH YHMCIOBBIX
BBIPAKEHUI; MOPSAAOK BBINOJHEHUS JelcTBui. Mcnonb3oBanue
MpPU  BBIYUCIICHUSAX TEPEMECTUTEIBPHOTO M  COYETATEIHLHOTO

CBOMCTB (3aKOHOB) CIIOYKEHUS u YMHOXEHUS,
pacnpeeTuTeNbHOrO CBOMCTBA YMHOKEHUSI.

/poou

[IpencraBnenne o ApobW Kak crIoco0e 3amucH  YacTu
BenunHbl.  OOBIKHOBeHHBIC  JpoOW.  [lpaBHibHBIE  H

HenpaBwiIbHble Jpobu. CmemanHas ApoOb; MpelcTaBlIeHUE



CMEIIaHHOH ApoOM B BHJE HENPaBWIBHOW IpOOU M BBIACICHHE
IeJI0OM YacTH YHWCiIa W3 HEeMpaBWIbHOU npobu. M3o0pakeHue
npo0eil ToYKaMu Ha YHCIOBOM mpsimoi. OCHOBHOE CBOMCTBO
npobu. Coxpamenue apoOei. [IpuBenenune ApoOM K HOBOMY
3HameHatento. CpaBHeHUe ApoOeit.

CrnoxeHHe W BBIYMTAHHUE APOOCH. YMHOXKEHHE M JEICHHE
npobeit; B3auMHO-00paTHbBIe TpoOu. HaxoxaeHne 9actu menoro
U 1I€JIOTO MOET0 YacTH.

Pewenue mexkcmosvix 3aoau

Pemenne TeKCTOBBIX 3aad apuUPMETHUYECKUM CIIOCOOOM.
Pemenne nmormueckux 3amad. Pemienwe 3amad mepebopom Bcex
BO3MOXXHBIX BapuaHTOB. lcmonp30BaHUE MpU pEHICHUH 3a]ad
Ta0JINL U CXEM.

Pemenne 3amau, coiepiKamux 3aBHCUMOCTH, CBSI3bIBAIOIINE
BEJIMUMHBI: CKOPOCTb, BPEMsI, PacCTOSIHUE; II€Ha, KOJIMYECTBO,
CTOUMOCTh. EJMHUIBI W3MepeHHs: Macchl, 00bEMa, IIEHBI;
paccTosiHusA, BpeMEHHU, CKOpocTH. CBs3b MEXAYy €IWHULIaMU
U3MEPEHUS KaXk10M BEIUYNHBIL.

Pemenue ocHOBHBIX 3ajjau Ha ApoOU.

[IpencraBnenrie JaHHBIX B BUIAE Ta0nuil, CTOIOYATHIX

arpamm.

Haznaonan zeomempusn

Harnsgaele npencraBienus o gpurypax Ha IJIOCKOCTH: TOYKa,
npsiMasi, OTpE30K, JIyd, YroJj, JIOMaHas, MHOIOYTOJIbHUK,
OKPY)XKHOCTb, Kpyr. Yrou. IIpsamoi, OCTpbli, Tymnmou H
Pa3BEPHYTHIN YIUIBL.

JUinHa oOTpe3Ka, MeTpUYeCKHWe €IUHUIBl JIuHbL. JlnuHa
JIOMaHOM, TEpUMETp  MHOroyroibHuka. M3mepenune wu
MOCTPOEHUE YTJIOBC TIOMOIIbIO TPAHCIIOPTHPA.

Harnsinaele mpencrtaBieHust o  (urypax Ha IJIOCKOCTH:
MHOTOYTOJIbHUK; TPSMOYTOJbHUK, KBaApaT; TPEYrOJbHHUK, O
paBeHCTBE QUryp.

N3obpaxkenue ¢uryp, B TOM YHUCII€ Ha KJIETYATOW Oymare.
[TocTpoenne koHGUTYpaIMi U3 YacTel MPsIMOM, OKPY>KHOCTH Ha
HEJIMHOBAaHHOM M KieryaToi Oymare. Mcmonp3oBaHue CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHHMKA, KBaJpaTa.

[Tnomane MPSIMOYTOJIbHHUKA u MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX M3 MpPSIMOYTOJbHUKOB, B TOM 4Hcie (GuUryp,
n300paxEHHBIX Ha KieryaTod Oymare. EquHHUIBI uM3MepeHHs
IJIOUIA/IH.



Harnsimaeie mpencTaBieHuss O MPOCTPAHCTBEHHBIX (UTYpAX:
NpSIMOYTOJIBHBIN — Tapasuienenunesn, KyO, MHOTOIpaHHUKU.
N300pakeHre mpoCTEUIIIMX MHOTOTPaHHUKOB. Pa3BEpTKH KyOa u
napayuienenunena. Co3gaHue Mojenel MHOTOTPaHHUKOB (U3
Oymaru, mpoBOJIOKH, TUTACTUIIMHA U JIP.).

OO0BEM MPAMOYTOIBHOIO Mapajuienenunena, Kyoa. EguHuibt
u3MepeHus: 00bEMa.

6 xkiacc

Hamypanvnoie uucna

Apudmernueckue JIEHCTBHUS c MHOT'O3Ha4YHbIMU
HAaTypaJbHBIMU 4YHCJIaMU. YHCIOBbIE BBIPAKEHUS, MOPAJIOK
NEeNCTBUI, ucCHoib30BaHWE CKOOOK. Mcmonmp3oBanue mpu
BBIUMCJICHUSIX NEPEMECTUTEILHOTO U COYETATEIbHOIO CBOMCTB
CIOKEHUSI W YMHOXEHUS, paclpeAesIuTeIbHOIO CBOMCTBA
yMHOXkeHUs. OKpyIJIeHUuE HaTypaJbHbIX YHCEI.

JlenuTenu U KpaTHBIE YUCIIA; HAMOOBIINNA OOIINI ASTUTEND U
HauMeHbllee oOmiee  KpatHoe. JlenmumMocTh  CyMMBl U
npousBesieHud. [lenenue ¢ ocTaTkoMm.

/lpoou

OObIKHOBEHHass  JIpoOb, OCHOBHOE  CBOWCTBO  JpoOH,
cokpaieHue apobeil. CpaBHEeHHE U YNOpsSJOYMBaHUE JIpoOEi.
Pemenne 3a1a4 Ha HaXOXKJIEHUE YaCTU OT LIEJIOTO U LEJNOr0 IO
ero yactu. /[po6HOe uncio Kak pe3ynbTar AeeHusl.

Hecstuunas 3amuck npobOeit. I[lpeacraBneHue aecsITHUHON
IpoOu B BUJE OOBIKHOBEHHOW. WM300paxeHue IecATUYHBIX
npoOeit  ToukamMM Ha  4yuCIOBOM  mpsmoil.  CpaBHeHue
JECSITUUHBIX APOOEH.

ApudmeTrnueckue JEUCTBUS C JIECATUYHBIMU  JPOOSIMH.
OkpyriieHue JIECATUYHBIX TpoOei. Bo3moxHOCTH
Npe/CTaBiIeHNUss OOBIKHOBEHHOM JApoOM B BHJE JECATUYHOM.
Hecsatuunpie  apoOW M MeTpUYecKas  CHCTeMa  Mep.
ApudmeTnueckne ACWCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH M JIECATUYHBIMU APOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIeHHMH. MacmTa0,
nponopuus. [I[puMeHenne nponopuuil Npu pemeHn  3a,1a4.

[lonsiTue mpoueHta. Boluncienue npoueHTa OT BEJIUYMHBI U
BEJIMYMHBI 10 €€ TpoueHTy. BbIpaxkeHue MpoLEHTOB
JNECATHUYHBIMH JpoOsimu. PemeHume 3agad  Ha  TPOIEHTHI
BoIpaxeHre OTHOLIEHUS BETUYUH B MPOIIEHTAX.



Ilonoscumenvuvie u ompuyamenvHvie uucia

[TonoxurenpHble W OTpULATENbHbIE uucia. llensle uuncna.
Mopayne 4ymuciia, TEOMETpUYECKas WHTEPHpeTalus MOy
yucia. M3o0paxxkeHue dmcenl Ha KOOPAWHATHOW IMPSMONA.
UYucnoseie npoMexyTku. CpaBHeHue uucen. Apudmernueckue
JIEMCTBHUS C MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMH.

[IpsiMmoyronibHast ~ cucreMa KOOpPAMHAT HAa  IJIOCKOCTH.
Koopaunatel TOYKM Ha IUIOCKOCTH, alcmucca M OpJAMHATA.
[ToctpoeHue Touek U Guryp Ha KOOPAUHATHOUN TUIOCKOCTH.

bykeennwie swvipasicenusn

[Tpumenenne OyKB I 3aITUCH MAaTEMAaTUYCCKUX BBIPAKECHUN
u npeanoxenuit. CpoiicTBa apudmMeTHyecKux JIeHCTBUIL.
BykBeHHbIE BBIPOKEHHS U YUCIIOBBIC MOJCTAHOBKHU. ByKBEHHbBIE
PaBEHCTBA, HAXOXK/IEHNE HEU3BECTHOIO KOMIOHEHTA. DOPMYIIbL;
dbopmysbl epUMeTpa U IUIOMIATU TPSIMOYTOJbHUKA, KBaJapaTa,
0o0Béma mapanenenumnena u Kyoa.

Pewenue mexcmogoix 3adau

Pemenne TeKCTOBBIX 3aad apUPMETHUYECKUM CIIOCOOOM.

Pemenune normyeckux 3anad. Pemenue 3amau nmepebopom Bcex
BO3MOJKHBIX BapUAHTOB.
Pemienne 3amau, copepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BpPEMs, PACCTOSHHUE; II€HA, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJAMTEILHOCTh, BpeMs, O0O0BEM paboTHI.
EauHunel  uU3MepeHHus: Macchl, CTOMMOCTH; pACCTOSIHUS,
BpeMeHHU, CKOpocTU. CBsi3b MEXIy E€IWHUIIAMH H3MEpPEHUS
Ka)KJI0M BEJTMYMHBI.

Pemenue 3aj1ad, CBSI3aHHBIX c OTHOIIICHUEM,
MPONOPUMOHAIBHOCTBIO ~ BEJIMYMH, MPOLIEHTAMH;  PEIICHUE
OCHOBHBIX 3a/1a4 Ha JPOOHWU MPOIEHTHI.

OueHka W  TpUKHIKA, OKPYIVIEHME  pe3yJbTara.

CocraBnenne OYKBEHHBIX BBIPAXEHHH IO YCIOBHUIO

3a/1auu.

[IpencraBieHne MaHHBIX C MOMOINBIO TAOJWIl W JTHArpaMM.
Cronbyarble auarpaMMbl: YTE€HHE U TOCTpoeHue. YTeHwue
KPYTOBBIX JIHarpamMM.

Harnsanas reomerpust

Harnsiaasie mpeacrabienns o purypax Ha MIOCKOCTH: TOYKa,
npsiMasi, OTpe30K, JIyd, Yroj, JOMaHas, MHOTOYTOJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacnosnioxkeHue JByX NpsIMBIX Ha TIJIOCKOCTH,



napajuleJbHble  IpsIMblE,  MEPHEHAMKYJISPHBIE  IMPSMBIE.
W3MmepeHne pacCTOSTHUM: MEXAY IBYMs TOYKAMH, OT TOYKH IO
IPSIMOM; JUIMHA MaplLIpyTa Ha KBAJAPaTHOW CETKE.
W3mepenune U mocTpoeHUe yriloB ¢ IOMOLIbK TPAHCIOPTUPA.
Buzasl  TpeyrosbHUKOB:  OCTPOYIOJIBHBIM, IPSMOYTOJIBHBIM,
TYNOYTOJIbHBIN; pPaBHOOCIPEHHBIH, PaBHOCTOPOHHHUI.
YeTpIpEXYyroyIbHUK, [IPUMEPBHL YETBIPEXYTOJIbHUKOB.
[IpsIMOYTONBHMK, KBaJpaT: HCIOJB30BAHUE CBOMCTB CTOPOH,
yIJI0B, auaroHajuei. M3oOpaxeHue reomeTpudeckux (uryp Ha
HEJIMHOBAHHOW Oymare ¢ HCHOJb30BaHUEM LMPKYJIS, JTUHEHKH,
yroibHUKa, Tpancnoptupa. [loctpoenus Ha kinerdaroii Oymare.
Ilepumerp MmHoroyronbHuka. IloHsTue momamu QUryps;
eAMHULIBI u3MepeHus Iuiomanu. [IpubmmkéHHOe u3MepeHue
wiomaau ¢uryp, B TOM 4YHCI€ Ha KBaJpaTHOM CETKe.
[TpuOnmxk€HHOE H3MEpEHHE JJIMHBl OKPYKHOCTH, IUIOIIAIU
Kpyra.
CuMMeTpHsi: LeHTpajibHas, OceBasi U 3€pKaJibHasgs CUMMETPUHU.
[TocTpoeHne cUMMETPUUHBIX (DUTYD.
Harnsinaeie mpepcTaBieHHss O MPOCTPAHCTBEHHBIX (QHUrypax:
napajjenenunes, Kyo, mpusMa, MuUpaMuaa, KOHYC, LMIUHID,
map u cdepa. HM3o0pakeHne NPOCTPAHCTBEHHBIX (UTYD.
[Tpumepel pa3BEPTOK MHOTOTPAaHHHMKOB, LWIMHAPA U KOHYCA.
Coznanue Mmojenel MpOCTpPaHCTBEHHBIX ¢uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U 1P.).
[Tonste o00BEMa; enauHULbI H3MepeHuss oO0bEMa. OO0BEM
pSMOYTOJIBHOTO Napajenenunena, Kyoa.
IINIAHUPYEMBIE TIPEJJMETHBIE PE3YJIbTATDBI
OCBOEHHUSI PABOYEH INPOIPAMMBI KYPCA (I1O
I'OAAM OBYYEHMUS)
OcBoenne ydeOHOro kypca «Marematuka» B 5—6 Kiaccax
OCHOBHOM  IIKOJBI  JIOJDKHO  O0ecreurBaTh  JIOCTH)KEHHUE
CIIEAYIOIIMX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:
5 knace
Yucna u evruucnenus
. IloHuMaTh U MpaBUWIBHO YIOTPEONISATh TEPMUHBI, CBSI3aHHBIE
C HaTypaJIbHbIMHU YHCJIaMHU, OOBIKHOBEHHBIMHU JPOOSMHU.

o CpaBHuBaTh U YyHNOPSAOYMBATH HATypajbHblE YHCIA,
CpaBHUBATHB MPOCTEHUIINX CITy4asiX OObIKHOBEHHBIE JPOOH.

. Ilonp3oBaTbCs mNpHU3HAKAMM JEIMMOCTH, PpAaCKJIaJbIBaTh
HaTypaJIbHbIE YUCIIa HA MPOCTHIE MHOXKHUTEIN



« CoOTHOCHUTH TOUKY Ha KOOPJMHATHOW (YMCIIOBOMN) IpPSIMOM
C COOTBETCTBYIOIIMM € YHCIOM M  HU300pakaThb
HaTypaJbHbIE  4YMCIAa TOYKAMH  HA  KOOPAMHATHOM
(4UCITOBOM) MPSMOH.

- Brmonsare apupmernyeckue eMCTBUS C HATYPaIbHBIMU
qyuciaaMHd, € OOBIKHOBEHHBIMH JApOOSMH B HPOCTEHIIMX
cllydasx.

« IloHumaTh u ynoTpebasTh TEPMUHBI, CBA3AHHBIE C 3AIKCHIO
CTETIeHH YMCIIa, HAXOIUTh KBaJpaT U KyO 4ucia, BHIYUCIAT
3HAYEHUsl YHUCIIOBBIX BBIPAKEHUH, COJAEPIKALINX CTEIEHH.

«  BpImonssTh NpOBEPKY, NPUKUIKY PE3YyJIbTaTa BHIYMCICHUM.

«  OxpyrasaTh HaTypajbHbIE YHCIIA.

Pewenue mexcmosvix 3adau

« Pemare TekcToBble 3a1aul apuPMETHUECKUM CIIOCOOOM U C
[IOMOUIBI0 OpPraHU30BAaHHOI'O KOHEYHOro mepebdopa Bcex
BO3MO’KHBIX BAPUAHTOB.

« Pemate 3amaun, conepikaliue 3aBUCUMOCTH, CBS3bIBAIOLINE
BEJIMYMHBI:  CKOPOCTb,  BpEMs, PpacCTOsSHUE;,  IIEHa,
KOJIMYECTBO, CTOUMOCTb.

. Hcnonp3oBaTh  KpaTKuMe  3alMCH, CXEMbl, TaOJUIIbI,
0003Ha4YeHHUsI IPU PEIICHUH 3ajay.

. Ilonp30BaThCsl OCHOBHBIMM €IUHUIAMH H3MEPEHHUS: ILICHBI,
MAacChl; pacCTOSIHMSI, BPEMEHU, CKOPOCTH; BbIpa)kaTb OJHU
€IMHULIBI BETMYHMHBI Yepe3 ApyTHe.

. U3Bnekath, aHanM3MpOBaTh, OLIEHUBATh HH(POPMAIUIO,
NPEJCTAaBICHHYI0 B TabiuIle, Ha CToJ04YaToil Juarpamme,
UHTEPIPETUPOBATH IpeJICTaBICHHbIE JTaHHBbIE,
HCIIOJIb30BATh JAHHbIE IIPU PELLIEHUU 3a/1ad.

Haznsonas ceomempus

. Ilonp30oBaTbCsi TEOMETPUUYECKUMHU  IMOHATHSAMM:  TOUKA,
npsimMasi,  OTpPe30K,  Jy4,  yrojl,  MHOTOYTOJIbHUK,
OKPY>KHOCTb, KpYT.

. IlpuBoauth mnpuMepsl OOBEKTOB OKPYKAIOIIETO MHpAa,
uMerIuX (GopMy U3yueHHBIX T€OMETPHUUECKUX (UTYP.

. Hcnonp3oBaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIaMH:
BEpIIMHA CTOPOHA; C MHOTOYIOJbHUKAMHU: YIroJjl, BEpIIMHA,
CTOpPOHA, JUAaroHallb; C OKPYKHOCTbIO: PajJUyC, JAUAMETD,
LIEHTD.

. M3oOpaxkarb u3y4deHHBIE TeoMeTpuueckne (urypsl Ha
HEJIMHOBAHHOM M KJIETYaToOl Oymare ¢ MOMOIIbIO LIUPKYJIS



U JINHEUKHU.

Haxonute ~ [IMHBI ~ OTPE3KOB  HENOCPEICTBEHHBIM
U3MEPEHHEM C TIOMOILIBIO JIMHEWKH, CTPOUTH OTPE3KH
3aJJaHHON  JUIMHBI, CTPOUTb OKPYXHOCTb  33JaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBAa CTOPOH U YIVIOB MPSIMOYTOJIbHUKA,
KBajJpara JUil MX IOCTPOCHUS, BBIYUCICHHS IUIOIAAN M
nepumeTpa.

Bbluucnare mepumerp W [JOHIagb  KBajpara,
IPSIMOYTOJIbHUKA, ¢uryp, COCTaBJIEHHBIX u3
NPSIMOYTOJIBHUKOB, B TOM 4yHuclie (Guryp, n300paxEHHbIX Ha
KJIeT4aTol Oymare.

BbrauciaTe AnuHY TOMaHOM, IEPUMETP MHOTOYTOJIBHUKA.
[Tonp30BaTbcss OCHOBHBIMH METPHUECKUMH €AMHULIAMU
W3MEPEHUsl JUIMHBI, TUIOIIAAN; BBIPAKATh OJHH €IUHHIIBI
BEJIMYMHBI Yepe3 JIpyTue.

PacnoznaBare  mapanenenumnen, KyoO, UpaMULY,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, pedpo TpaHb,
HU3MCpCHUA, pa3BepTKa; HaXoJUThb HN3MCPCHUA

napajuienenumneaa, Kyoa.

Breruucisate 00béM kyOa, mapasiesnenuneaa 1mo 3aJaHHbIM
W3MEPEHUSIM,  TI0JIb30BaThCS  €AUHULAMU  WU3MEPEHUS
00BEMa.

Pemnrate HECJIOKHEIC 3aJ1a49u Ha U3MEpPEHNE
T€OMETPUUYECKHUX BEJIMYUH B TIPAKTUYECKUX CUTYaIIHSX.

6 ki1ace

Yucna u eviuucienus

3HaTh U TMOHUMATh TCPMUHBI, CBA3AHHBLIC C Pa3JIMYHBIMU
BUJIAMU YHCET U CIOCO0aMM UX 3allUCH, MEPEXOTUTh (€CIu
3TO BO3MOKHO)OT OAHON (pOpMBI 3amucu uncia K JIpyrou.

CpaBHI/IBaTL " ynopsaao4uBarTh 1EJIbIC YHCiia, OOBIKHOBEHHEIC U
JCCATUYHBIC )]p06I/I, CpaBHHUBATbL YHCJIa OJHOTO MW Pa3HbIX
3HaKOB.

BeInTonHATE, coyeTas yCTHBIE W IHCBMEHHBIE IPUEMBI,
apupMeTHyecKkue ACWCTBUS C HATypaJbHBIMH M IEJIBIMU
YycllaMd, OOBIKHOBEHHBIMH U JAECATUYHBIMU JIpOOSIMHU,
ITOJIOKUTEIBbHBIMY U OTPULIATEIIbHBIMUA YU CIIAMH.

BbruncnsaTe 3HAYEHHs YHMCIIOBBIX BBIPAXKCHWM, BBINOIHSITH
IIPUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUM; BBIIIOJIHATH



peoOpa3oBaHUs YHUCIOBBIX BRIPAKCHUN Ha OCHOBE CBOWMCTB
apuMETUYECKUX TCUCTBHI.

CooTHOCUTH TOYKY Ha KOOPAMHATHOM HpsIMOH C
COOTBETCTBYIOIIMM € YHCIOM U H300pakaTh 4YHCIa
TOYKaMU Ha KOOPAMHATHOM MPAMOW, HAXOIHUTb MOIYJIb
YHUCIa.

COOTHOCUTH TOYKHM B IPSIMOYTOJIbHOM CHUCTEME KOOpJAUHAT
C KOOpJIMHATaMH 3TOU TOYKH.

OxpyrasTh 1eNble YUCla U JECITUYHBIE APOOH, HAXOIUTh
MPUOIHKEHUS YU CETT.

Yucnogvle u OyKkeeHHble BbIPANCEHUS
[Tonb30BaThcss MacmTaboM, COCTaBIATH MPOMOPIHUH U
OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 1711 0003HAYEHUS YHCEI MIPH 3alUCU
MaTEeMaTHYECKUX BBIPAKCHUH, COCTABIATH OyKBEHHBIE
BBIpXKEHUS U (OPMYJIbl, HAXOAUTh 3HAUCHUS OYKBEHHBIX
BBIPAKEHUI, OCYIIECTBIIsAE HEOOXOAMMBIE MOJCTAHOBKH M
npeoOpa3oBaHMs.

HaxonuThe HEeW3BECTHBIM KOMIOHEHT PAaBEHCTBA.

Pewenue mexcmoswvix 3aoau

Pemate MHOT'OIIIarOBEIC TEKCTOBEIC 3aJ1a9u
apu(pMEeTUYECKUM CIIOCOOOM.
Pemate 3aJ1a49u, CBSI3aHHBIC c OTHOIIICHUEM,

IIPONOPLIMOHAIBHOCTBIO  BEJIMYMH, TPOLEHTAMHU; peEIIaTh
TPHU OCHOBHBIE 33]]a4X Ha IPOOU U MPOLEHTHI.

Pemate 3agaun, copeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE
BEJIMYUHBL:  CKOPOCTb,  BpEMs,  pacCTOsHUE,  IICHAa,
KOJIMYECTBO, CTOMMOCTB; IIPOM3BOJUTENBHOCTD, BPEMH,
o0bEMa paboThl, HCIONB3Ysd apu(pMETUUYECKHE JEUCTBHUS,
OLIEHKY, MPUKHUJKY; MOJIb30BAaThCA €IUHUIIAMH H3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocraBisaTh OyKBEHHbIE BBIPAKEHHSI 110 YCIOBHUIO 3a/IauH.
W3Bnekats uH(OpMaIMIO, MPEACTABICHHYIO B Taliulax,
Ha JIMHEHWHOW, cTONOYaTOM WM KPYrOBOW JaMarpammax,
WHTEPIPETUPOBATH MIPEACTABJICHHBIE JTaHHBIE;
HCII0JIb30BaTh JAHHBIE NPU PELIEHUH 3a/a4.

[IpencraBisath uHGOpMaLKIO C  [OMOLIBIO  TaOIMII,
TUHEHHOU U cToN0YaTON AUarpaMm.

Haznsouas ceomempust

[TpuBOANUTE TIpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpa,



UMeroImuX (GopMy HM3YYEHHBIX T€OMETPHUECKUX IJIOCKUX M
IIPOCTPAHCTBEHHBIX  (uryp, TpuMepbl  PaBHbIX U
CUMMETPUYHBIX (pUryp.

« MHM3o0Opaxxatb ¢  NOMOUIbIO  LHUPKYJISA,  JIMHEHKH,
TpaHCIIOPTHpA HA HEJIMHOBAHHOM M KJeT4aTroil Oymare
U3yYeHHbIE  IUIOCKME TIeOMETpHuYecKue  Qurypsl u
KOH(HUrypanuu, CAMMETPUYHbIE (PUTYPBHI.

. Ilonb3oBaTbCsi T€OMETPUYECKUMHU INOHATHAMU: PABEHCTBO
¢buryp, CcHUMMETpHUS;  HUCIOJB30BATh  TEPMHUHOJIOTHIO,
CBA3aHHYI0 C CHUMMETpHUEH: OCb CHMMETPHM, LEHTP
CUMMETPUHU.

. HaxomuTe BenWYMHBI YITIOB M3MEPEHHEM C IIOMOIIBIO
TPaHCIOPTUPA, CTPOUTH YIJIbI  3a/JlaHHOM  BEJIUYMHBI,
[I0JIB30BATbCA IPU PEIICHUH 3a7ad TpajgyCHOM Mepoi
YIJIOB; pACIO3HaBaTh Ha YEPTEKaX OCTPBIM, MPAMOU,
Pa3BEPHYTHIN U TYNOW YIJIBL.

. Haxomute, wucHonb3yss  4YepTEXKHBIE  HMHCTPYMEHTHI,
pacCTOSHUA: MEXAY IBYMs TOUKAaMHU, OT TOYKHU A0 NIPSAMOH,
JUIMHY ITyTH Ha KBaJpaTHOU CETKe.

o Bbruucnare  muomans GuUryp,  COCTaBJIEHHBIX M3
MPSIMOYT'OJIbHUKOB, HCIOJIb30BATh pa3bueHue Ha
NpPSIMOYTOJIbHUKH, Ha paBHbIE (QUTYpBI, JOCTpaWBaHUE 0
MPSIMOYTOJIbHHMKA; MOJIb30BAaThCS OCHOBHBIMHM E€IMHHUIIAMU
M3MEpEHUS TUIOIIAIU; BBIpaXKaTh OAHH €INHULIBI U3MEPEHHUS
IUIOINAAN Yepe3 Apyrue.

. Pacno3naBare Ha MoOIENSIX M M300paXKEHUSX MUPAMULY,
KOHYC, IIWJIMHAP, UCIIOJIb30BATh TEPMUHOJIOTHIO: BEpLINHA,
pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKa.

. WM3oOpaxare Ha kjeT4yaToll Oymare MpsMOYTOJbHBIN
napajuleIenunen.

o Bpiuucnare o0bEM MPSAMOYTONBHOIO Mapajliesenurnesa,
Ky0a, MOJIb30BAThCS OCHOBHBIMHM €IUHHMIIAMU H3MEPEHUS
00béMa; BBIpaOXAaTh OJIHU €IUHMIIBI HU3MEPEHHS 00bEMa
4yepes ApyTrue.

. Pemats HECJIOXKHbIE 3aa4un Ha  HaxoXJEeHHE
TrE€OMETPUUYECKUX BEJINYUH B MPAKTUUYECKUX CUTYaIUAX.

COAEP KAHUE YUYEBHOI'O KYPCA «AJITEBPA» (IO
I'OJAM OBYUYEHMUA)
7 Knacc



Yucna u eéviuucnenusn
PammmonansHble 4yncia

HpoOu OOBIKHOBEHHBIE M JACCATUYHBIC, IEPEXO0Jl OT OJHOU
dbopmbl 3amucu apobeid k npyroi. IloHsTHE parmoHAIBHOTO
4yHClla, 3allcChb, CPAaBHEHME, YHOPSAOYMBAHUE palMOHAIbHBIX
yncenl. ApupMeTndeckre AeHCTBUs ¢ pallMOHATBHBIMU YHCIIAMHU.
Pemienue 3a1a4 U3 peanbHON MPAKTUKU HA YacTH, Ha APOOH.

Crenenb ¢ HaTypalbHbIM IIOKa3aTeJeM:  OIpEICIICHHUE,
npeoOpa3oBaHuE BBIPAKEHUH HAa OCHOBE OIPE/IETICHHUS, 3aIKCh
Oonpiux yucen. IlponeHTsl, 3anKUch MPOLEHTOB B BUAE APOOU U
npoOu B BHIE NPOLEHTOB. Tpu OCHOBHBIE 3aaydl  Ha
MPOLICHTBI, PEIICHUE 3a/1a4 U3 peajbHOM MPAKTUKU.

IIppumeHeHne NOpU3HAKOB  JEIMMOCTH, pa3jIOKEHUE Ha
MHOKHUTEIHN HATypaJbHbIX YUCEIL.

PeanbHble 3aBucMMOCTH, B TOM 4Hcie IpsiMas U oOpaTHas
MPONOPLUUOHAIBHOCTH.

AnreGpanyeckue BbIPAKEHUS

[lepemeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C IEPEMEHHOM.
Honycrtumslie 3HAYCHUS [IEPEMEHHBIX. [IpencraBinenue
3aBUCHMOCTM MEXAY BEIUYMHAMU B  BUIAE  (HOPMYIIBL
Boruncnenus no ¢opmynam.  IIpeoOpa3zoBaHue OyKBEHHBIX
BBIPQKCHUM, TOXKIECTBEHHO paBHbIE BBIPAKECHUS, IpaBUia
npeoOpa3oBaHus CyMM W NPOU3BEJEHUI, MpaBUJIa PACKpPbITHUS
CKOOOK ¥ MPUBE/ICHUS OJJOOHBIX CIIaraeMbIX.

CBolicTBa cTENEHU ¢ HAaTypaJlbHBIM [TOKA3aTEJIEM.

OpnnHowieHbl 1 MHOTOWIeHBl. CTenenb MHOrousneHa. CioxeHue,
BbIUHTAHUE, YMHOXEHHE MHOT'OYJICHOB. Dopmyisl
COKPAIIEHHOTO YMHOJKEHUS: KBaJapaT CyMMBl W  KBajpar
pasHoctu. @dopmyna pa3HOCTH  KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOXHTEIH.

Ypasnenus

VYpaBHeHHe, KOpEeHb YypaBHEHHUs, NpaBuia HpeoOpa3oBaHUs
YpaBHEHHUS, paBHOCUJIBHOCTh ypaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJHOW IMEPEMEHHOM, YUCIO KOPHEH
JUHEWHOTO YPAaBHEHUs, pEUICHUWE JIMHEHHBIX YpPaBHEHHU.
CocraBneHne ypaBHEHMH IO YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIbIO YPaBHEHUH.

Koopounamur u zpaghuxu.

Koopaunara Ttoukum Ha mnpsamoil. YucIoBbIE MPOMEKYTKH.

MHoOxecTBa TOYEK Ha KOOpAMHATHOM mpsiMoi. PaccrosHue



MEXY JABYMs TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpssmoyromnbHas cuctema koopauHat, ocu OX u Oy. AGcrucca u
OpMHAaTa TOYKM HAa KOOPAMHATHOW IUIOCKOCTU. MHOXecTBa
TOYEK Ha KOOPIMHATHOW IIockocTu.  Ilpumepsl rpadukos,
3agaHHbIX  (opmynamu.  Urenume — rpadukoB  pearbHBIX
3aBUCUMOCTEM.

8 kiacc
Yucna u eévtuucnenusn

KBanpatHslii kopenb u3 uncna. [lonsaTrue 00 upparuoHaIbHOM
ymucne. [lecsatuunble TPUOIMKEHUS HMPPALMOHAIBHBIX YHCEI.
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEH U  HX
NpUMEHEHHEe K TpeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYMCIICHUSIM. JI€CTBUTENBHBIE YHCIIA.

Crenenb ¢ nenplM nokasareseM U e€ cBoiicrBa. CtanmapTHas
3anMch 4ucia.

Anzebpauueckue 8vlparxceHus

KBagpaTHbIil TPEXWIEH; pa3yIoKEHUE KBAIPATHOIO TPEXWICHA
Ha MHOKHUTEIIH.

Anrebpanueckasi 1podb. OCHOBHOE CBOMCTBO alreOpandeckoi
npodu.  CrnoxeHue, BbIUMTAaHME, YMHOXKEHHE,  JCJICHHE
anreOpandeckux apoOei. PammoHanmpHbIE BBIPAKEHHUS W HUX
npeoOpa3oBaHue.

Ypagénenusn u nepasencmea

KBanpatHoe ypaBHeHue, ¢(opMyaa KOpHEHl KBaJIpaTHOrO
ypaBHeHus. Teopema Buerta. Pelienue ypaBHeHUH, CBOISIINXCS K
JUHENWHBIM M KBajpaTHbIM. IIpocreiimue npoOHO-palMoHaNbHbIe
YpaBHEHHUS.

JluHeliHOE ypaBHEHHE C JByMsl NEPEMEHHBIMU U €ro rpaduk.
Cucrema JByX JMHEWHBIX ypaBHEHHH C JByMS NEPEMEHHBIMH.
Pemenne cucteM  ypaBHEHUH  cmocoOaMu  CIOXKEHUS U
no/icTaHOBKU. [IprMeps! penieHus: TEKCTOBBIX 3a7au C MOMOIIBIO
CUCTEM YypaBHEHMH. [Ipumepbl peleHus CUCTeM HEIMHEMHBIX
YpaBHEHUH C JIByMs IIEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3ajau anreOpanyeckuM CIOCOOOM.

Dyukyuu

[Tonstue ¢ynkuun. OOIACTh OINpENETeHUs] U MHOXKECTBO
3HaueHU QyHKIuU. CriocoObl 3a1aHus (yHKIIHA.

I'padux ¢pynkumu. Urenue cBOHCTB QpyHKIUH 10 €€ rpadukKy.
[Ipumepsr  rpadukoB  (QYHKIUN, OTPAXKAIOIIUX  PEATbHBIC
IIPOLIECCHI.



DOyHKINH, OMUCHIBAIOIINE PSIMYIO u o0OpaTHyIO
POMOPLUUOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. DyHKIUU

a 3
y =xX5,y = X,y = 1Ixl, y = X . I'padmueckoe
pelIeHne ypaBHEHUH M CHCTEM ypaBHEHH.

9 knacc

Yucna u eviuucnenusn
JlelicTBUTENBbHBIE YKCIIA

PanmonanpHble 4ncia, UPpalMOHAIBHBIE YUCIA, KOHEYHBIE U
OeCKOHEUHbIE JEeCSATUYHBIE ApoOH. MHOKECTBO 1€HCTBUTEIBHbIX
yuces;, JCHCTBUTENIbHBIE YMCIAa KaK OECKOHEUHbIE JECATHYHBIE
npobu.  B3amMHO ~ OZHO3HAYHOE  COOTBETCTBHE  MEXIY
MHO’KECTBOM JCHCTBUTEIBHBIX YACET U KOOPAUHATHOM MPSAMOM.

CpaBHEHHE  JICHCTBUTEIBHBIX  YHCed, apudmMeTHdeckue
JNEUCTBUSAC IEHCTBUTEIBHBIMU YNCIAMH.

W3mepenus, npubinxeHus, OUEHKU

Pazmepbl O0OBEKTOB OKPYXKAIOLIEr0o MHUpa, IUTEIBHOCTh
IIPOLIECCOB B OKPY’KAIOIIEM MHpE.

[TpubnnxEHHOE 3HaYEHNE BETMUYNHBI, TOYHOCTb IPUOJINKEHUS.
Oxpyrnenune wuucen. llpukuaka u  OLIEHKa pe3yJbTaToOB
BBIYMCIICHUM.

Ypasnuenusn u nepasencmea
Ypasnenus c oonoii nepemennotl

JIuneliHoe ypaBHeHMe. PenieHue ypaBHEHMi, CBOISIIMXCA K
JIMHEVHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHH, CBOIAIIUXCS K
KBaJpaTHbIM. bukBaznpaTHoe ypaBHeHue. [Ipumeprl perieHus
YpaBHEHUN TPEThEM M YETBEPTOM CTENEHEW Pa3JIOKCHHEM Ha
MHOKUTEIH.

Pemenne JTPpOOHO-PaIIMOHAIBHBIX YpaBHEHUM.

Pernrenue TeKCTOBBIX 3a/1a4 aIredpanuecKuM METOI0M.
Cucmemvl ypasnenuil

VYpaBHeHUe ¢ JIBYMsl NEepeMEHHbIMH U ero rpaduk. Perienue
CUCTEM [JBYX JMHEWHBIX YpaBHEHUH C JIByMS INEPEMEHHBIMH.
Pemenue cucrem 1ByX ypaBHEHUH, OHO M3 KOTOPBIX JIMHEHHOE,
a japyroe — BTopoil creneHu. ['paduueckas uHTEprpeTarys
CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a7a4 aJireOpandecKuM CIIOCOOOM.
Hepasencmea

UucnoBble HEPABEHCTBA U UX CBOICTBA.

PeuieHne IMHEMHBIX HEPABEHCTB C OJJHOM IepeMeHHON. Pemenue



CUCTEM JIMHEHUHBIX HEPAaBEHCTB C OJHOM  IIEPEMEHHOM.
KBanpatueie  HepaBeHcTBa. ['paduueckass  MHTEpIpeTaIus
HEPABEHCTB U CUCTEMHEPABEHCTB C JIBYMS [IEPEMEHHBIMHU.
Dyukyuu

KBangpatnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. Ilapabona,
KOOpJMHATHI BEPIIUHBI TapaboIibl, 0Cb CHMMETPHUHU 1apadoibl.
I'padpuxu  dynkmmii: y = kx, y = kx + b, y=

y= /%Y = Ixlnux CBOMCTBA.

Yucnoewvlie nocie006ameibHoCmu

Onpeodenenue u cnocoowl 3a0anus YUCTIOBLIX
nocnedosamenbHoCmenl
ITonsarue YUCIIOBOM MOCJIEOBATEIBHOCTH. 3amanue

MOCIIE0BATEIHLHOCTH PEKYPPEHTHON (Gopmyroi u (opmynoit n-
ro 4JeHa.
Apupmemuueckasn u ceomempuyeckas npozpeccuu
Apudmernueckas u reoMmerpudeckas nporpeccuu. Dopmysibl
N-ro wieHa apu(pMETHUYECKOH U TeOMETPHUUECKOH MpOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.
N300paxeHne 4iIeHOB apu(PMETHUECKONH M TeOMETPHUECKOH
MPOTrPECCUl TOYKAaMHU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBII
Y SKCIIOHEHUUATBHBIN pOCT. CIOXKHBIE MPOLEHTHI.

IVNIAHUPYEMBIE NNPEJMETHBIE PE3YJIbTATHBI
OCBOEHHS TIPUMEPHOWM PABOYEW ITPOT'PAMMBI
KYPCA (I1O TOAAM OBYYEHMUA)
OcBoeHue yuyeOHOro Kypca «AJredpa» Ha YpPOBHE OCHOBHOTO
obmero o0pa3zoBaHUsi JIOJDKHO OOecredynBaTh JOCTHIKEHHE
CIIEAYIOMIMXTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

7 kJa1ace
Yucna u evluucieHus

- BrobmonsaTe, coderas ycTHbIE M TUCHMEHHBIE NPUEMBI,
apru(pMeTHIECKUe JICHCTBUS C PAllMOHATBHBIMHA YUCIIAMH.

. HaxonuTh 3HaueHUS YHUCIIOBBIX BBIPAKEHUN; MPUMEHSTH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BHIYHUCIICHUST 3HAUCHUH
JIpOOHBIX BBIPAKEHUH, coJepXKaluX OOBIKHOBEHHBIE H
JeCSITUUHbIE APOOH.

. Ilepexogute OoT ogHON (OpMBI 3amMcH YHCENT K JAPYToif
(IpeoOpa3oBBIBaTh ACCATHYHYIO JIPOOb B OOBIKHOBEHHYIO,



OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATH PALMOHAJIBHBIE YHCIIA.
OKpyrisTh 4yucia.

BbINOMHATE NPUKUIKY U OLIEHKY pEe3yJIbTaTa BBHIYUCICHU,
OLICHKY 3HAQUYEHUI YUCIIOBBIX BBIPA)KCHUU.

BbInonHATE JEHCTBUS CO CTENEHSAMH C HATypaJbHBIMU
IIOKa3aTeIsIMHU.

[IpuMeHsATh NpU3HAKKW JAETUMOCTUH JJI  Pa3lIoKEHUs
HATypaJIbHBIX YHCE HA MHOKUTEIIH.

PemaTth npakTHKO-OpUEHTUPOBAHHBIE 33J]a4l, CBA3AHHbIE C
OTHOIIIEHUEM BEJIMYMH, IPONOPLHOHAIBHOCTBIO BEJIUYMH,
IIPOLIEHTAMH; HUHTEPIPETUPOBATh PE3YJIbTAaThl PEIICHUS
3a1a4 ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Aneebpauueckue @vipasicenus

Hcnonp3oBarth  anreOpanyeckyrd  TEPMHUHOJOTHIO U
CHUMBOJIMKY, IPUMEHATh €€ B MpPOLEcce OCBOCHUS Y4eOHOro
MaTepuaa.

Haxonute 3HadeHHss OYKBEHHBIX  BBIPAXEHUH  IpH
3aJIaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeimonHATe  mpeoOpa3oBaHUs  LENOTO  BBIPQKEHUS B
MHOTOYJIEH  IpPHUBEIECHUEM M0J1I00HBIX CJIaraeMbiXx,
PacKpbITHEM CKOOOK.

BbINoNHATE yMHOXKEHHE OJIHOYJIEHAa Ha MHOTOYJIEH U
MHOTI'O4WJIEHa Ha MHOTOYJIEH, IPUMEHATh (OPMYIIbI KBajpara
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIEeCTBIATh Pa3I0kKEHNE MHOTOWIEHOB Ha MHOXKUTENN C
MIOMOUIbI0 BBIHECEHUS 3a CKOOKHM OOIEro MHOMXHUTENs,
IpPyNIUPOBKU CllaraeMblX, NpUMEHEeHUs  (Gopmyl
COKPAIIEHHOTO YMHOKEHHSI.

[TpumensTh npeoOpa3oBaHUS MHOTOUWIEHOB Uil PELICHHS
Pa3IMYHbIX 3a7]a4 U3 MaTeMaTUKU, CMEXHBIX MPEIMETOB, U3
peaIbHOM MPAKTUKH.

Hcnons30BaTh CBOMCTBA CTENEHEH C  HATypAJIbHBIMU
MoKa3aTessIMH Il TPeoOpa30BaHUs BhIPAKEHHIH.
Ypaeuenus

Pewlats nvHENWHBIE YpaBHEHHMS C OJHOM IEPEMEHHOM,
IIPUMEHSIST IIPaBWIA NIEPEXOAA OT UCXOJHOTO YPaBHEHMS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, sBisIeTcs M YHUCIIO



KOpHEM YpaBHEHUS.
[TpumMensTh rpaduueckre METObl IPU PEIIEHUH JTMHEHHBIX
YpaBHEHUH.

[TonGuparh mpumepsl Hap 4YKUCEN, SIBISIFOIUXCS PEILIEHUEM
JIMHEWHOI'O0 YPAaBHEHMS C IBYMs IIE€PEMEHHBIMU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TrpauK JIMHEHHOro
ypaBHEHHS C JBYMS MEPEMEHHBIMHU; MOJIB3YSICh IpaduKoMm,
IIPUBOJUTH IIPUMEPHI PEIICHUS YPAaBHEHUS.

CocTaBniaTh U peuarh JUHEHHOE YpaBHEHHE IO YCIOBHIO
3a/la4¥, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIM pe3ysbTar.

Koopounamer u epaguxu. Dyuxyuu

N300paxarb  Ha  KOOpPJAMHATHOW  NPAMOH  TOYKH,
COOTBETCTBYIOILIME 3alaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
UHTEpBaJIbl; 3allUChIBATh YUCJIOBBIE IPOMEXKYTKH Ha
alreOpandeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOp/AMHATaM; CTPOUTh I'pa(UKH JIMHEHHBIX 3aBUCUMOCTEH.
Ctpouts rpaduku 3aBUCUMOCTEH Y = |X |, y=x2, y=x3.
OnuceIBaTh C HOMOIIBIO IPa(hUKOB U3BECTHBIE 3aBUCUMOCTHU
MEX/y BEIMYMHAMU: CKOPOCTb, BpEMs, PAcCTOSHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTB; IIPOM3BOAUTEIBHOCTb, BpeEMH,
00BEM paboOTHI.

[ToHumath rpaduueckuil crnocod mpecTaBIeHNs U aHaIu3a
nH(popMaLnu; W3BJIEKATh u HMHTEPIPETUPOBATH
uHpopMalMI0O U3 TpadUKOB peabHBIX IPOLIECCOB H
3aBHMCHUMOCTEM.

8 KJacc
Yucna v BEIYMCIIEHUSA

Hcnonb3oBaTh HayalbHbIE TPEICTABICHUS O MHOMKECTBE
JEWCTBUTENFHBIX YWCENl Ui CPaBHEHUS, OKPYIJICHHS W
BBIUUCIICHUH; N300pakaTh NEHCTBUTENBHBIE YMCIIA TOUKAMU
Ha KOOPJMHATHOW IPSIMOIA.

[TpumeHnsaTs TOHATHE apUPMETHYECKOTO  KBaJpPaTHOTO
KOpHS; HaxXxOJWTh KBaJIpaTHbIE KOPHU, HCIONB3YS IMpH
HEO0XOAMMOCTH KaJbKYJISITOP; BBINOJIHATH MPEOOpa30BaHUs
BBIPOXEHUH, COJEpKANIUX KBaJIpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBare 3amMcu  OONBIIMX M MalblX 4YHCET C
MOMOIIIBIO JIECATUYHBIX JIpobeii u cteneneil yncna 10.



Aneebpauueckue @vipasicenus

[IpuMeHATh NOHATHE CTENEHH C LEIBIM IOKa3aTeseM,
BBIMOJIHATE TIPe00pa3oBaHUsl BBIPAKEHHM, COJEpKAIIUX
CTEIICHH C LIEJIBIM IT0KA3aTEIIEM.

BoinonusaTe TOKJIECTBEHHbIE npeoOpa3oBaHuUs
palMOHAIBHBIX BBIPAXKCHUM HA OCHOBE IpaBWJI ACUCTBHI
Ha/I MHOTOWICHAMH U alre0pandecKuMu IPOOSMHU.
PackiagpIiBaTh KBapaTHBINA TPEXWICH HA MHOXKHUTEIIH.
[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUH JsI PELICHUs
Pa3IMYHBIX 337a4 U3 MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3
peanbHOM NPAKTUKH.

YPGSHBHM}I u Hepaeerncmea

Pemate JIMHEHHBIE, KBaJpaTHbIC ypaBHEHUSA u
palMOHAIbHBIE YPaBHEHHUS, CBOJAIIMECS K HUM, CUCTEMBI
JBYX YPaBHEHHUH C JBYMS IIEPEMECHHBIMH.

Pemlate cuctemMbl OBYX JMHEWHBIX YpaBHEHUM C JByMs
MEPEMEHHBIMH, B TOM YHCIIE TpapUUECcKu.

[IpoBoauTh mpoOCTEHIINE HCCIAEAOBAHUS YPABHEHUU W
CUCTEM YpaBHEHMI, B TOM 4YHUCIE€ C NPUMEHEHUEM
rpaduyecKkux TMpeAcTaBlieHU (yCTaHaBIUBAThb, UMEET IU
YPAaBHEHUE MJIM CUCTEMAa ypAaBHEHUH PELICHUs, €CIIN UMEET,
TO CKOJIBKO, H TIp.).

[TepexoauTh OT cliOBeCHOW (GOPMYIHUPOBKHM 3a1auu K €€
anreOpanyeckol  MoJeNd € TOMOUIbI0  COCTaBJICHUS
YPAaBHEHUs WIM CUCTEMbl YPABHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBUM C  KOHTEKCTOM  3aJayd  IIOJy4EHHBIN
pe3yibTar.

IIpuMeHATH  CBOMCTBA  YMCIIOBBIX  HEPAaBEHCTB  JUIA
CPaBHEHUs, OLIEHKHW; pelaTh JIMHEWHBIE HEpPaBEHCTBA C
OJTHOW TEepeMEHHOM W MX CUCTEMBI; JaBaTh IpaduyecKyro
MJUTFOCTPALIMIO0 MHOXECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBI

HEPABEHCTB.

QyHryuu

[loHnMaTh M KCHOJB30BATh (YHKIMOHAJIbHBIE MOHATHS U
SI3BIK (TepMUHBL, CUMBOJIMYECKHE 0003HaYEHHUS);

OIpeNieNIATh 3HaueHHe (PYHKIMM 1O 3HAYCHHIO apryMEHTa;
OTIpesIeNIsATh CBOMCTBA (DYHKIUH 1O €€ TpaduKy.

Crpouth TpaguKu >IEMEHTAapHbIX (YHKIUI; ONHCHIBATH
CBOMCTBA YMCIIOBOM (DYHKIIMU 1O €€ TpaduKy.

9 kaace



Yucna u viuucnenus

CpaBHMBaTh M  yNOPSAJAOYMBATH  PAlMOHAIBHBIE WU
HppalUOHAIIbHBIE YUCIIA.

BrimonusaTte apudmMernyeckue IEHCTBUS C pallMOHATbHBIMU
YUCJIAaMH, COYETas YCTHbIE W THUCbMEHHbBIE IPUEMBI,
BBIIIOJIHATH BBIYUCIIEHUS ¢ UPPALMOHAIBHBIMHA YUCIIAMH.
HaxonuTh 3HaueHHs CTENEHEN C LEJIbIMUA MOKa3aTeIsIMH U
KOpHEH; BBIUUCIATh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.
OKpyriaTh JEeHCTBUTENBHBIC YMCIA, BBHITOIHITH MPUKHUIKY
pe3yibTaTa BBIYMCIICHHM, OLIEHKY YHCIOBBIX BBIPAXKEHUM.
Ypasnenus u nepasencmea

PemaTe nuHEiiHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHUS,
CBOJSIIMECS K HHUM, NPOCTEHIIHME APOOHO-palMOHATbHBIC
YpaBHEHHUSI.
Pemate cuctemMbl OBYX JIMHEHHBIX YPaBHEHUH C JBYyMs
MIEPEMEHHBIMU U CUCTEMBI IByX YPABHEHUI, B KOTOPBIX OJTHO
YPAaBHEHUECHE SBJISIETCS JIUHECUHBIM.
Pemarp TekcToBBIe 3amauu anreOpanyeckuM crocobom ¢
IMOMOIIBID COCTaBJICHUS YPAaBHEHUSI WJIM CHCTEMBI JBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU.
[IpoBoauTh TpOCTEHMIINE HCCIENOBAHUS YpPAaBHEHUM U
CUCTEM YpaBHEHHW, B TOM 4YHCIE€ C NIPUMEHEHUEM
rpauUYecKux TpPEACTaBICeHU (yCTaHaBIWBaThb, WMEET JIU
YPaBHEHHUE WJIM CUCTEMA YPABHEHUI PELICHUS, €CIU UMEET,
TO CKOJIBKO, H TIP.).

Pewiars nuHeliHbIe HEPABEHCTBA, KBA/IPATHBIE HEPABEHCTBA;
n300pakaTh pEIICHHE HEPaBEHCTB HA YHUCIOBOWM MPSIMOM,
3aIIMChIBATH PELICHUE C IMIOMOIIBK CUMBOJIOB.

Pemate cucTteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI
HEpPABEHCTB, BKIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO;
n300pakaTh pEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPSIMOM, 3aIUCBIBATh PELIEHNE C TOMOIIBIO CUMBOJIOB.
Hcnonb30BaTh HEpaBEHCTBA MPU  PEIICHUU  PA3TUYHBIX
3a7ad4.

DyHryuu
Pacnio3naBate (QyHKIMHM H3ydyeHHBIX BHAOB. [lokas3biBaTh
CXeMaTU4ECKU pacnoaoKeHne Ha KOOpJIMHATHOMN

IUIOCKOCTH TpaduKoB QyHKIMH BUIA: Y=KX, y=kx+D, y=§ ,

y=ax’+ex+c, y=x", y= VX , y= |x| B 3aBucuMocTH OT



3Ha4eHUH K03()(PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUH.

« Crpoutp W  u300pakaTb  CXEMaTHYECKH  TpaduKu
KBaJIpaTUYHbIX byHKLUH, OIUCHIBATh CBOICTBa
KBaJPaTUYHBIX (PYHKIUI 10 HXTpaduKam.

. PacnosnaBath kBagpartuuHyro (QyHKOMIO 10 (dopMmyIe,
MPUBOAMTH MIPUMEPHI KBAIPATUYHBIX (QYHKUIUH U3 pealbHOU
KHU3HU, (PU3NKU, TEOMETPHUH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

. PacnosnaBath apudmeTHuecKkyr0 U = IeOMETPUUYECKYIO
IPOrPEeCcCUN MPH PA3HBIX CIOCO0AX 3a7aHUsL.

« BbINOAHATE BBIUMCIEHUS C UCHOJIb30BaHHEM (GOpMYIT N-TO
qjieHa apuPMETHYECKON M TeOMETPUYECKOH IPOTpecCHid,
CYMMBI IIEPBBIX N YIECHOB.

. M300paxkaTp UJIEHBI TOCIIEOBATEIBHOCTH TOYKAMH Ha
KOOP/AMHATHOH IJIOCKOCTH.

. Pemars 3aa4u, CBSI3aHHBIE c YHCIOBBIMU
[I0CJIeI0BATENbHOCTSIMU, B TOM YHCIIE 33Jaud U3 peaslbHOM
KHU3HH (C WCIOJB30BAHUEM KaIbKYIATOpPa, IH(PPOBBIX

TEXHOJIOTHH).
COJEP)XAHUE YYEBHOI'O KYPCA «T'EOMETPUS»
(ITIO TOAAM OBYYEHMUS)
7Knacc

HavanbHable noHATHA TeoMeTpuU. To4YKa, npsmasi, OTpE30K, JIy4.
VYron. Buuael yrnos. BeprukanbHble UM CMEXKHBIE  YIJIBL.
buccekrpuca yria. Jlomanas, MHOroyrojasHuk. IlapamieabHOCTh
U NEPIEHANKYIISIPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBAa  OCEBOM
cuMMeTpuu. [Ipumepsl cCHUMMETpUN B OKPYJKAOIIEM MHpE.

OCHOBHBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS W JMHEUKH.

Tpeyronbauk. BeicoTa, Menuana, OMccekTpuca, UX CBOWCTBA.
PaBHOOEApEeHHBII u PaBHOCTOPOHHUN TPEYTOJIbHUKHU.
HepaBeHncTBO TpeyronbHUKa.

CBoiicTBa M TNpHU3HAKH PABHOOEIPEHHOIO TPEYroJbHUKA.
[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

CBolicTBa U NMPU3HAKU MAPAJIENbHBIX NpsAMbIX. CyMMa yrioB
TPEYroJIbHUKA. BHENIHUE yIilbl TPEYroJIbHUKA.

IIpssMOyTONIBHBIN TPEyroJIbHHUK. CBolicTBO MEIHAHBI
IPSIMOYTOJIBHOTO TPEYrOJbHUKA, IMPOBEIEHHOW K THMIIOTEHY3E.
IIpusnaku  paBeHCTBAa  IPSAMOYIOJIBHBIX  TPEYTrOJIBHUKOB.



[IpsiMOyrobHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuM: HEPABEHCTBO TPEYTOJIBHUKA,
HEPaBEHCTBO O JJIMHE JIOMaHOW, TeopeMa O OOoyblIeM yrie u
OoJbIIeCTOpOHE TpeyroyibHUKa. [lepreHaAuKynsp U HaKJIOHHAS.

I'eomeTpuueckoe MecTo TOYEK. buccektpuca yrima wu
CEepEeIMHHBIA NEPHEHAUKYSAP K OTPE3KY KaK IeOMETpPUYECKUE
MeCTa TOYEK.

OKpy»XHOCTb U KPYT, XOpJia U AMaMETP, UX CBOICTBA. B3anmHoe
pacIioNoKEHNUE OKPYKHOCTH U npsimoil. KacarenbHas u cexymias K
OKpYKHOCTH. OKpYXHOCTb, BNHMCaHHasi B yroj. Brnucannas u
OIMCaHHasl OKPYKHOCTU TPEYroJIbHUKA.

8 knacc
YereipéxyronbHuku. [lapamnenorpamMm, €ro TmpuU3HAKU U
CBOMCTBA. YacTHbie ciyvyau napajuieJorpaMMoB

(mpsAMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKKM U CBOWCTBA.
Tpaneuus, paBHOOOKasi Tpamerus, €€ CBOMCTBa W IPU3HAKH.
[IpssMoyronbHas Tpanenus.

Meton yaBoeHust Menuanbl. LleHTpanbHas cUMMETpHS.
Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTPE3KAX.
Cpennue nuMHUM TpeyroibHuKa M Tpanenuu. LleHTp Macc

TPEeyroJbHUKA.

[Tono6ue TpeyroabHUKOB, K03 duueHt nogodus. [IpusHaku
no00ust TpeyrojabHUKOB. [IpuMeHeHue noaolusi mpu peuieHUH
IIPAKTUYECKUX 3a/1ad.

CaoiicTBa 1uiomiajelt reomerpudeckux ¢uryp. @opMmyinbl s
IUIOINAAM TPEYroJbHUKA, apajiesiorpaMma, poM0a U TpamneruH.
OTHomeHue TIomaAei MoA00HbBIX GUTyp.

Brruncnenue miomane TpeyroJbHUKOB U MHOTOYTOJIbHUKOB
Ha KJIeT4yaTo Oymare.

Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mnpu
pElIeHUH MPaKTUYECKUX 3aJ]1ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yrjia MpsSMOYIOJbHOTO
TpeyroibHuka. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Tpuronomerpuueckue GpyHkiuu yrioB B 30°, 45° u 60°.

BrircanHble U LIEHTpalIbHbIE YTIIbI, YIOJ MEX/y KacaTelbHON U
XOpAOH. YTIiIbl MeXAy XOpAaMHM M CeKylUMMH. BrnucaHHble U
OIMCaHHbIE YETHIPEXYTOJIbHUKU. B3anMHOe pacronoxeHue AByX
okpyxkHocTeil. Kacanue okpyxkHocteil. OOmme kacaTeiabHbIE K
JIBYMOKDPYKHOCTSIM.

9 knacc



Cunyc, xocunyc, tanreic yrioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. DOPMYIIBI IPUBEICHUS.

Pemienne TpeyronbHukoB. Teopema KOCHMHYCOB W Teopema
CHHYyCOB. PereHue mnpakTUYECKHX 3a7ad C MCIOJIb30BaHUEM
TEOpPEMbl KOCHHYCOB U TEOPEMbI CUHYCOB.

[IpeoOpazoBanne momoOus. [logoOue  COOTBETCTBEHHBIX
3JIEMCHTOB.

TeopeMa O MPOU3BEACHUU OTPE3KOB XOPI, TEOPEMBI O
MPOU3BEJICHUU OTPE3KOB CEKYIMX, TeopeMa O KBajpaTe
KacaTeJIbHOM.

BexkTop, rHa (MOzyJib) BEKTOpPA, COHAIIPABIIEHHBIE BEKTOPBI,
MIPOTHBOIIOJIOKHO HAIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaAllMd HAJ BEKTOpaMH.
Paznoxkenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatet Bektopa. CkaisipHOe TPOU3BEICHUE BEKTOPOB,
MPUMEHEHHUE JJIs HAaXO0XKICHUS IJIMH U YIJIOB.

JlexkapToBbI KOOPJMHATHI HA TUIOCKOCTH. Y paBHEHUS MPSIMOUN U
OKPYKHOCTH B KOOpJAMHATaX, IEPEeceYeHHe OKPYKHOCTEH u
psIMBIX. MeTO I KOOPAMHAT U €T0 TIPUMEHEHUE.

[IpaBuiibHBIE ~ MHOTOYTOJBHUKU.  JlnMHa ~ OKPY>KHOCTH.
I'panycHas u paamaHHas Mepa yria, BBIYHCICHUE JUIUH JIyT
okpyxHocTel. [Imomans kpyra, ceKTopa, cerMeHTa.

JIBWKeHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETPHH (QUTYD
(omemeHTapHbBle TpeAcTaBieHus). l[lapannenpHbI  TEpeHOC.
IToBopor.

IMNJIAHUPYEMBIE MNPEIMETHBIE PE3YJIbTATBI
OCBOEHMSI MPUMEPHOW PABOYEH NPOTIPAMMBI
KYPCA (ITIO TOJJAM OBYUYEHUA)

OcBoenne yueOHOro Kkypca «l'eomeTrpusi» Ha ypOBHE
OCHOBHOTO 00mero o0pa3oBaHHWS JOJDKHO  OOecTieunBaTh
JMOCTHKEHHE  CIEAYIOIIUX  TPEIMETHBIX  00pa30BaTeIbHBIX
pe3yJIbTaTOB:

7Knacc

. Pacno3naBath uW3y4YeHHBIE TE€OMETpUYECKHE  (QUIYpHI,

OTpEAENATh WX B3aUMHOE pACIOJIIOKEHHE, H300paKaTh
reoMeTpuyeckre (GPUrypsbl; BHITOIHATH YEPTEKH 110 YCIOBHUIO
3anaun. 3MepsTh TMHEWHbBIE U YTIIOBbIC BETUYHUHEI. PemaTth
3a/1a4M Ha BBIUMCJICHHUE JYIMH OTPE3KOB U BEJIUYUH YTJIOB.

. [Jenats rpyOyl0 OIICHKY JHWHEHHBIX U YIJIOBBIX BEITUYHH



MpPEAMETOB B pEATbHOM JKM3HU, pPa3MEpOB MPUPOIHBIX
00bekTOB. Paznmuuate pa3mepsl 3THX O0OBEKTOB MO TOPSIKY
BEJINYUHBI.

CTpouTh 4epTEeXH K T€OMETPUUECKUM 3a7a4aM.
[Tonb30oBaTbcst NpHU3HAKAMH PABEHCTBA TPEYTrOJIbHUKOB,
UCIIOJIb30BaTh TNPU3HAKM M CBOICTBA paBHOOEIPEHHBIX
TPEYrOJIbHUKOB MPU PELICHUHU 3a]1a4.

[IpoBOINUTH JOTMYECKUE PACCYNKACHUS C HCIIOJIb30BAHUEM
F€OMETPUUYECKUX TEOPEM.

[Tonb30oBaTbcs MpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MEJHAHbI, NPOBEAEHHOU K
TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYrOJbHUKA, B PELIECHUU
reOMETPUYECKUX 3a]1ay.

Onpenenars napamiedbHOCTh NPSAMBIX C MTOMOILIBIO YIJIOB,
KOTOpble 00pasyer ¢ HUMH cekymas. Onpenensarb
MapajuieJbHOCTh ~ MPSIMBIX € [OMOIIBKD  PaBEHCTBA
pacCTOSIHUM OT TOYEK OJHOM MNpsSMOM 10 TOYEK Jpyrou
MPSMOM.

Pemate 3aaun Ha kiieTyaToil Oymare.

[IpoBOINUTH BBIYMCIECHHUS W HAXOAWTb YHUCIOBBIE W
OyKBEHHBIEC 3HAUEHUsI YTJIOB B T€OMETPUUYECKHX 3ajadax C
WCIIONB30BAHUEM  CYMMBI  YIJIOB  TPEYrOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH
MEPECEYeHUN JBYX MapajUIeNIbHBIX TMPSMBIX CEKYIIEH.
Pemate nmpakTuueckue 3aa4un Ha HaXOXKJIEHUE YTJIOB.
BnaneTs noHATHEM reOMETPUYECKOTr0 MeCTa TOYEK. Y METh
ompenensaTe  OUCCeKTpHCYy  yria | CepeaNMHHBIM
MEePHNEHIUKYISIP K OTPE3Ky Kak T'€OMETPUUYECKHE MecTa
TOYEK.

DopMynHpOBATh ONpPEACNICHUS OKPYKHOCTH U Kpyra,
XOpIbl W JHaMeTpa OKPY)XHOCTH, TIOJB30BAaThCS WX
CBOWMCTBaMH. YMETh MNPUMEHATb JTH CBOMCTBA IIPHU
pELIeHNH 3a]1ay.

Brnagers mOHSATHEM ONUCAaHHOM OKOJIO TpPEyrojbHUKA
OKPY)KHOCTH, YMETh HaxomuTh e€ meHTp. l[lomb3oBaThes
dakTaMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA
MEePECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE
MEePHIEHUKYISIPbl K CTOPOHAM TPEYTOJbHUKA MEePEeCceKaroTCs
B OJTHOU TOYKE.

Binamers  moHATHEM — KacaTeNbHOM K OKPYXKHOCTH,



M0JIb30BAThCS TEOpEMOU 0 MEPIIEHAUKYISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEIEHHOTO K TOYKE KaCaHHUs.
ITonp30BaThHCH MPOCTEUILINMHU F€OMETPUYECKUMU
HEpPaBEHCTBAMU, MTOHUMATh UX MPAKTUYECKUNU CMBICIL.
[IpoBOOUTE OCHOBHBIE T€OMETPHUYECKHUE IOCTPOEHHUS C
MOMOUIBIO IUPKYJISL U JIMHEHKHU.

8 Knacc

Pacnio3HaBaTh OCHOBHBIC BHUJIbI UYETHIPEXYTOJLHUKOB, HX
3JIEMEHTBI, TOJIb30BaThCA WX CBOMCTBAMU NPU PELICHUU
reOMETPUYECKHUX 3aja4.

[IpuMeHsATh  CBOKCTBA TOYKH IEPECEUYEHUS]  MEIHUAH
TpeyrojbHUKa (IIEHTpa Macc) B PEIICHUU 3ajau.

Binamers mnonsATHEM CcpeaHEH JIMHMM TPEYTrOJIbHUKA H
Tpanenuy, TMPUMEHSATbh MX CBOWCTBA MNPU  PEIICHUU
reomerpruyeckux 3anad. Ilons3zoBarbcsa Teopemoint daneca n
TEOPEMOW O MPOMOPLHOHAIBHBIX OTPE3KaxX, MPUMEHSTh HX
JUISL pELICHUS] TPAKTUYECKHUX 3a/1a4.

[TpuMeHsTh IPU3HAKYU MO00US TPEYTOJILHUKOB B PEIICHUN
reOMETPUYECKUX 3a/a4.

[Tonp3oBatbest  Teopemor  Iludaropa s pemeHus
FEOMETPUYECKUX W  TpakThueckux 3amad.  CTpouThb
MaTeMaTUYeCKyl0 MOJeNb B MPAKTUYECKUX  3a/ayax,
CaMOCTOSITEILHO JenaTh YepTEK i HaXOJUTh
COOTBETCTBYIOLIME JJIUHBI.

BnaneTts noHSATUSAMH CUHYCA, KOCUHYCA U TAHT€HCA OCTPOrO
yria npsiMOYroJIbHOTO TpeyroyibHUKa. [lonb30BaThCsa 3TUMU
TOHSATUSAMHM JIJISl PEIIEHUsT TPAKTUYECKHUX 3aj1ad.

Breraucnsars (pa3nTu4YHBIMU crocobamu) ILIOIA b
TpEyroJibHUKa W  IUIOMIAQAM  MHOTOYTOJBHBIX  (puryp
(MOB3YsICh, TJIE HEOOXOIUMO, KaTbKyIATOpoM). [IpuMeHsTh
MOJy4YCHHBbIE YMEHUS B MPAKTUYECKUX 3aJlavax.

Brnaners MOHATHSMU BIOMCAHHOTO M LEHTPAJIBHOIO YIia,
HCMOJIb30BAaTh TEOPEMBI O BIMCAHHBIX YIriaxX, yIJlaxX MEXIY
XopJaMu (CEeKYyIIMMU) U yTiie MeXAy KacaTelIbHOU U XOpAon
MPY PEUICHUH T€OMETPUYECKUX 3a]1a4.

Brnanerp mMOHSATHEM  ONMCAHHOTO  YETBHIPEXYTOJIbHHKA,
MIPUMEHATHh CBOMCTBA OINHUCAHHOTO YETBIPEXYTOJbHUKA TIPHU
pelieHuu 3aaad.

[IpuMeHsATh TONyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENU MJis 3a/ay pPeabHOM >KU3HU U



MMpOBOAUTH COOTBCTCTBYIOINEC BLIYUCIICHUS C IPUMCHCHUCM
MoA0OUs M TPUTOHOMETPHH (TOJIB3YACh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 Knacc

3HaTh TPUTOHOMETPHYECKHE (YHKIHUU OCTPBHIX YIJIOB,
HaxoJWTh C HUX T[IOMOLIbIO  PA3JIMYHbIE  BIIEMEHTBI
IIPSIMOYTOJIBHOT'O TPEYrojabHUKa («pemieHue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTe (¢ moMoIbko
KaJbKYJSATOPA) IJIMHBI U YTIIbI U HE TAOJIMYHBIX 3HAUYCHUI.
[Tonp3oBatbes  (opMysiaMu  HpPUBENEHHS M OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKJIECTBOM  JUJISl  HAXOXACHHUS
COOTHOILEHUH MEXJly TPUTOHOMETPUYECKUMHU BEJIMYMHAMHU.
Hcnonp30BaTh TEOpEMbl CHUHYCOB U KOCHUHYCOB s
HaXOXJICHUS  Pa3IMYHbIX  HJIEMEHTOB  TPEYrojbHHUKA
(«pelieHue  TPEYroJabHUKOBY»), INPUMEHATH MX  IpHU
pelIeHNH TeOMETPUYECKUX 3aad.

Buianers MIOHATHSIMHU npeoOpazoBaHus nooous,
COOTBETCTBEHHbIX 3JIEMEHTOB HOJJOOHBIX buryp.
[Tonmp30BaTbest CBOWCTBAMH MOJO0MS MTPOU3BOJIBHBIX (DUTYD,
YMETh BBIYUCIATH JJIMHBI U HAaXOJUTh YIJIbl Y MOAOOHBIX
¢uryp. IlpumeHsaTh cBoiicTBa MOAOOMS B MPAKTUYECKHX
3aayax. YMeTh NPUBOAUTH HMpPUMEPHI MOJAOOHBIX (GUryp B
OKpY’KaIoIlleM MHpE.

[Tonp30BaTbCs TEOPEMaMU O MIPOU3BEACHUH OTPE3KOB XOpJ,
O TPOU3BENEHHWU OTPE3KOB  CEKYUIMX, O KBajpare
KacaTeJIbHOU.

[Tonb30BaThCs BEKTOPaMH, TOHUMATh UX T€OMETPUYECKUM 1
¢u3znyeckuif  CMbICH, MPUMEHATh HUX B PELICHUHU
reoMeTpuyeckux u  ¢usnyeckux 3agad. IlpumeHarts
CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB Il HAXOXKICHMSI UIMH
U YIJIOB.

[Tonp30BaTbcss  METOAOM  KOOPAMHAT Ha  IUIOCKOCTH,
MPUMEHSATh €ro B  pEIIEHUHd  TIEeOMETPUYECKUX U
MIPaKTUYECKUX 3a]ad.

Bnagerp NOHATUSMH — NPaBUWIIBHOIO  MHOTOYTOJIbHUKA,
JUIMHBIOKPYXHOCTH, JJINHBI 1YTH OKPYKHOCTH M paJuaHHON
Mepbl yIJla, YMETh BBIUMCIITH IJIOMIA/Ab KPyTra U €ro 4yacTei.
[IpuMeHsITh OJTydYEHHBIE YMEHUS B IPAKTUUECKUX 3a/ladax.
Haxomute ocu (WA TEHTPBI) CHMMETpUHU  QUTYD,
IIPUMEHSTH IBUKEHUS INIOCKOCTH B IPOCTEHUINX CIydasx.



. lIpumeHATH MOJIy4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH
MaTeMaTH4YeCKUe MOJCTH IS 3a7ad pealbHOW JKU3HH |
MMPOBOAUTL COOTBCTCTBYHOIINEC BbIYUCIICHUS C IPUMCHCHUCM
MOJI00MsT ¥ TPUTOHOMETPHUYCCKUX DYHKIHIA (ITOJIb3YACh, T1e
HE00X0IMMO, KaITbKYJIATOPOM).

COAEP) KAHUE YYEBHOI'O KYPCA «BEPOSATHOCTb U
CTATUCTHUKA» (IIO TOJAM OBYYEHMU#)
7 Knacc

IIpencraBienne qaHHBIX B BUJE TaOJIUL, AUAarpamm, rpaukos.
3anonHeHue TaOAUL, YTEHWE U IOCTPOEHHE AMArpaMMm
(cTOIOMKOBBIX (CTONMOUYATHIX) U KPYroBbiX). UTeHue rpadukon
peanbHBIX TporieccoB. V3Bieuenne nHpopMauu U3 auarpamMm u
TaOJIMIL, UCTIOIb30BAaHUE U MHTEPIpEeTalus JaHHbIX.

OnwucarenbHasi ~ CTaTUCTHKA:  cpelHee  apu(MeTHdecKoe,
Me/lnaHa, pa3Max, HanOosbllee ¥ HauMeHbllee 3HaueHus: Habopa
YUCIIOBBIXJaHHBIX. [IprMepsl cirydyalilHON U3MEHYMBOCTH.

CrnyualiHplii 3KCHepUMEHT (OMBIT) W CllydallHOE COOBITHE.
BepositHOocTh M yacToTa. Poib MamoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpupoae U B obmectBe. MoHeTa u
UTpasibHasi KOCTHB TEOPUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepiinHbl. Yucio pédep u
CyMMapHasi CTeneHb BepiiuH. [IperncraBieHHe O CBA3HOCTH
rpada. Lenu u muxnsl. [lytun B rpadax. O6xon rpada (Ditnepos
nyth). [IpeacraBnenue o0 opueHTHpOBaHHOM TIpade. Pemenue
3aJac MOMOIIbIO TpadoB.

8 knacc

[lpencraBienne JAaHHBIX B BUAe TaOMUI, JIUarpamu,
rpa¢ukoB. MHOXECTBO, DJIEMEHT MHOXKECTBA, MOJMHOXKECTBO.
Omnepanu HajJx MHOXECTBaMH: OOBEAMHEHHE, IepeceucHHue,
nononHenue. CpoiicTBa  omepauuidi  HaJl  MHOXECTBAMM:
HePEMECTUTENIBHOE, coYeTaTeNbHOE, pacrpeeNnuTeNbHOe,
BKITIOYeHHUs. lcmonb3oBaHne rpauveckoro TpeACTaBICHUS
MHOXECTB Il OIIMCAHUSI PeaTbHbBIX
IIPOIIECCOB M SIBJICHHUM, TIPU PEIICHUH 3a/1a4.

N3mepenue paccenBaHusi JaHHBIX. Jlucmepcust U cTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB. J[narpamma pacceuBaHmsL.

OneMeHTapHble COOBITHS ciy4yaiiHoro omeita. CiyuaiiHbie
coObITusA. BepositTHOoCcTH cOOBITHI. OTBITHI ¢ PAaBHOBO3MOYKHBIMHU
3NIeMEeHTapHbIMH cOOBITUsIMU. CitydaitHblil BBIOOP. CBSI3b MEXIY



MaJIOBEPOSTHBIMUA U TPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMH B

MIpUPO/Ie, OOIIIECTBE U HAYKE.

HepeBo.  CBoiicTBa  J€peBbEB:  €AMHCTBEHHOCTh  IMYTH,
CYLICCTBOBAHME BHCSYEH BEPIIMHBI, CBA3b MEXKIY YHUCIOM
BepwMH U uucioM p&oep. IIpaBuno ymHoxenus. Pemenue 3amaq
C IIOMOILBIO TpadoB.

[IpoTuBOMNONOXKHBIE COOBITHSI. Huarpamma Ditnepa.
OO0benHeHHE W TepecedeHue  coObiTHi.  HecoBmecTHbIE
coOpiTuss.  Dopmyna CIOKEHUS  BEPOSITHOCTEH. Y CIOBHAs
BeposATHOCTb. [IpaBuio ymHOxeHus. He3aBucumble coObITHS.
[IpencraBienue skcriepuMeHTaB BUJE JepeBa. Pelienue 3a1ad Ha
HAXO0XJECHUE BEPOSITHOCTEM C IIOMOLIBIO JE€pEBa CIIy4allHOTO
AKCIIEPUMEHTA, UarpamMmm Oujepa.

9 knacc

[IpencraBieHre JaHHBIX B BUJE Ta0JUI, AUAarpamMM, rpaduKoB,
UHTEpHpeTalnns JaHHbIX. YTeHue U TNOCTpoeHue TaluuL,
Jqyarpamm, rpauKoB [0 PeaJbHbIM JaHHBIM.

ITepecranoBku u ¢axtopuan. CodeTaHust U YUCIO COYETAHUH.
Tpeyronpuuk Ilackamsa. Pemenue 3amad ¢ HMCIOJIB30BAHUEM
KOMOWHATOPHKH.

['eomerpuueckass BeposiTHOCTh. CiyyailHbI BBIOOpP TOUKM M3
(GuUrypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucneitanue. Ycnex u Heygaua. Cepus UCTIBITAHUM 70 MEPBOTO
ycnexa. Cepust ucnbitTanuii bepnymim. BepostHocTn coObiTuii B

cepuM McHIbITaHUA bepHyIn.

CnyuaiiHas BeJIMYMHA M PaclpeieiieHUE BEPOSTHOCTEMN.
Maremaruueckoe — oxumaHue W aucrepcus.  [Ipumepst
MaTEMaTUYECKOTO OKMUIAHUS KaK TEOPETUYECKOTO CpEAHEro
3HAuUEHUs BEJIMYMHBI. MaTeMaTuyeckoe 0KUJAHUE U JHUCIIEPCHS
CIIy4alHOM BEJIMYMHBI «UYHUCJIO YCIEXOB B CEPUU HCIBITAHUU
beprymm.

[Tonstue o0  3akoHe  OompmMx  uucen.  M3mepeHue
BEPOATHOCTEN C MOMOIIBI0 YacToT. Ponb M 3HaueHHe 3aKoHa
OOJIBIINX YKCEI B IPUPOAE U OOIIECTBE.

INJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI
OCBOEHHSI PABOYEH IMPOIPAMMBI KYPCA (IO
I'OJAM OBYUYEHMUS)

[IpenMeTHblE pe3ynbTaThl OCBOEHHUS Kypca «BeposTHOCTH U
CTaTUCTHKa» B 7—9 Kiaccax XapakTEepU3yIOTCA CIEAYIOUUMHU
YMEHUSIMH.



7Knacc

Uutath wHGOpMAIMIO, TPEACTABICHHYI0O B TaOaWIax, Ha
auarpaMmax; TpeACTaBNIsATh JaHHBIE B BHJIE TaOJIHII,
CTPOUTHh JUarpaMmbl (CTOJOMKOBBIE (cTONOYATBIE) U
KpPYTrOBbIE) TI0 MacCHBaM 3HAYECHUH.

OnucelBaTh M HHTEPIPETHPOBATH peajbHbIE YHCIOBBIC
JaHHbIEe, MPEICTABICHHbIE B Ta0iMIaX, Ha JUarpamMMax,
rpadukax.

Hcnonp30BaTh AJIsi OMHCAHUS JAHHBIX CTATUCTHUYECKUE
XapaKTepUCTHKHU: cpeAHee apudmernyeckoe, MeAHaHa,
HanOoJIbIIIee U HAUMEHBILIEE 3HAYCHUS, pa3Max.

HmeTs mpeacraBieHHe O CIy4allHOW H3MEHYMBOCTH Ha
puMepax IIeH, (busmueckux BEJIMYHH,
AHTPOTIOMETPUUECKUX JIAaHHBIX; HMETh MPEJICTaBICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

8 Knacc

N3Bnekats u IpeoOpa3oBbIBATh nHpOPMAIIHIO,
IIPEJCTAaBICHHYI0 B BHUJAE TaONHl, Juarpamm, rpaQukos;
IpEICTaBIsATh JaHHblE B BHUJE TaOIuL, JAUArpaMM,
rpaduKoB.

OnuceiBaTh  J1aHHbIE C  TOMOIIBIO  CTATUCTHUECKUX
[IOKa3aTeNIel: CpeJHUX 3HAYEHUH M Mep pPacCeuBaHUsd
(pa3max, 1ucrepcus U CTaHAapTHOE OTKIOHEHHUE).
Haxonuth 4acTOTBI YHCIOBBIX 3HAYEHHM U 4YaCTOTBI
COOBITHH, B TOM 4YHCJIE MO pe3yJbTaTaM H3MEpPEeHHH Hu
HaOII0ACHUH.

HaxoauTh BepoATHOCTH CllydyallHBIX COOBITUH B OIIBITAaX,
3Hasl BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B
OTBITaXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU.
Hcnonb3oBare rpaduueckue MOJENIU: JepeBO CIy4ailHOTro
SKCIIEPUMEHTA, JUarpaMMsl Diliiepa, YACIoBas MpsMas.
OnepupoBaTh MOHATUSAMHU: MHOYKECTBO, ITOJMHOKECTBO;
BBITIOJIHATh ONEpaluy HajJ MHOXECTBaMH: OOBEAMHEHUE,
[IepeceyeHne,  JOINOJIHEHUE;  IEPEYUCHIATh  JJIEMEHTBI
MHOXECTB; IPUMEHATHh CBOMCTBA MHOYECTB.

Hcnonb3oBate rpaduueckoe MpeAcTaBICHUE MHOXECTB H
CBA3EH MEXIy HUMHU JUIsI OTIMCAHUS IIPOLIECCOB U SIBJIEHUH, B
TOM YHCJIE TpH pEIIeHUH 3aJad U3 JAPYruX Yy4eOHBIX
IIPEIMETOB U KYpPCOB.

9 Knacc



W3Bnekarsb " peoOpa3oBHIBATH UH(OpMaLHIO,
MIPEJICTABICHHYIO B PA3JIMYHbIX UCTOYHHKAX B BHJIE TAOJIHIL,
auarpamM, TpauKOB; MPEIACTABIATh [TaHHBIE B BUJC
Ta0IUI, TUarpaMm, rpaduKos.

Pemrate 3aaun opraHu30BaHHBIM 11€PeOOPOM BAPHAHTOB, a
TaKK€ C HCIIOJIb30BAaHHEM KOMOMHATOPHBIX MPaBHI U
METOOB.

Hcnonb3oBarh  ONUCATENbHBIE  XAPAKTEPUCTUKU IS
MacCHBOB 4YMCIIOBBIX [JI@HHBIX, B TOM 4YHUCJIE CpPEIHHE
3HAUYEHMS U MEPBI paCCEUBaHUSI.

HaxoauTe 4acTOThl 3HAUYEHUH W YaCTOTBHI COOBITHS, B TOM
YUCJIETOIb3YSACh PE3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U
HaOIOACHUH.

HaxoauTb BepOATHOCTH CIy4allHBIX COOBITUN B U3Y4YEHHBIX
ONbITaX, B TOM YMCJIE B OIbITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSAX HCHBITAaHUN 10
IIEPBOTO yCIIEXa, B CEPUAX MCHBITAaHUKA bepHyim.

NMerp mnpenacraBieHue O CiIy4yallHOM BEIMYMHE U O
pacrpeieIeHu BEPOSITHOCTEN.

HmeTs mpelcTaBieHHE O 3aKOHE OOJIBIIUX YHCENT Kak O
MPOSIBJICHUU 3aKOHOMEPHOCTU B CIy4allHOM M3MEHYMBOCTH
Y O POJIM 3aKOHA OOJBIIMX YUCEN B IPUPOJIE U OOLIeCTBE.



TEMATHYECKOE NVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUSI)

5 kaacc (170 yacoB)

Ha3zBanne KonmuectBo yacos OcHOBHOE cofiepKaHue Buasl nesiTe1bHOCTH 00yYaIOIINXCS Bunsl, dopmer DJIeKTPOHHbIE
pasznena, 6ioka Boero B Tom drcie: KOHTPOJISI (aucdpoBbie)
WJIA MOy IS TR Tipyriie suasl 00pa3zoBaTeIbHBI
p pyr !
paboThl MHUCBMEHHBIX ¢ pecypenl
(BKITIOUAs OIICHOYHBIX
CTapTOBEHIE, pabot
MPOMEXYTOUYH | (TIpaKTHYEecKue,
bl U J1a00paTOPHEIC)
WUTOTOBBIE)
Paznen 1. HarusinHasi reomerpus. JINHMM HA MJIOCKOCTH.
S yacoB.
Harasigaas 5 0 1 Touka, mpsiMasi, OTPE30K, JIy4. Pacno3HaBaTh Ha YepTeKaAX, PUCYHKAX, ®OponraneHeiii | https://resh.edu.ru/
reoMeTpHsl. Jlomanasi. I3mepenue JIHHBI ONHCBIBATD, UCIIOJB3YS TEPMUHOJIOTHIO, U ompoc
JIunun Ha OTpe3Ka, MeTpHYECKHe M306PaKATh C TTOMOIIBIO YEPTEKHBIX https://ediniy-
IJIOCKOCTH. CIIMHUIBI U3MCPCHUS JIMHBL. HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K,IyY, VerHerit urok.ru/
OKpy>KHOCTBH KpYT. JIOMaHYI0, OKPY2>KHOCTb. OInpoc
[TpakTudeckas pabora Pacno3HaBaTh, IPUBOIUTHL MPHUMePbI OOBEKTOB
«[Toctpoenmue y3opa m3 pearsHOTO MHpa, UMEIOIMUX (POPMY H3YIeHHBIX HHJVIHBHﬂyaHb
OKPY/KHOCTE». ¢Guryp, oneHuBaTh WX JMHEHHBIE PA3MEPBL. HBIM OTIPOC

Hcnonb3o0BaTh MMHENKY U KaK HHCTPYMEHT JIJIs
MOCTPOCHHUS ¥ U3MEPEHUS: U3MEePATh JTHHY
OTpPE3Ka; CTPOUTH OTPE30K 33JaHHOMN JUTHHEI,
OTKJIAABIBATH IIUPKYJIEM PaBHBIC OTPE3KH,
CTPOUTH OKPYKHOCTb 33J]JaHHOTO pajinyca.
H306pakarh KOHOUTYpALUH FEOMETPUUECKUX
(GUryp M30TpEe3KOB, OKPYKHOCTEH, MX HacTel
Ha HEJIMHOBaHHOWH KJIeTYaTol Oymare;
NpeAIaraTh, ONMChIBATh U 00CYKIaTh
€Ioco0bl, AJITOPUTMBI TOCTPOECHHUSI.
PacnosnaBaTh U H300pakaTh Ha
HEJIMHOBAHHOM U KJIeT4aToi Oymare mpsmow,
OCTpBIi, TYIIOH, pa3BEPHYTHINYIIIbI; CPABHHBATH
YTIIBL.

BbIYHCAATH UTHHBI OTPE3KOB, TJOMaHBIX.
IMoHuMAaTh M MCNOJIL30BATH NIPU PellIeHUH 3a1a4
3aBUCHMOCTH MEXTy eAMHUIIAMH METPUIECKON
CHCTEMBI Mep; 3HAKOMHUTBCS C HE METPHUCCKUMHU
CHCTEMaMH MEP; BBIPAKATH JUIMHY B Pa3IHMUHBIX




enuHMLAxX u3Mepenus. UcciemnoBath Gurypsl u
KOoH(UTypanuu, ncrosb3ys udpoBble pecypchl.

Pa3nen 2. HarypanbHblie yucia. Jleiict

BUSA C HATYPAJIBbHBIMHA YUC/IAMU.

43 gaca.
21 11 Jecsatudnas cucrema Yutarthb, 3aNHCHIBATH, CPABHUBATD HaTypaibHele | DpoHTaneHbIA | https://resh.edu.ru/
HarypaabHbl cuncieHus. Pag HaTypanbHbIX YHCclIa;MpelIaraTb H 00CyKIaTh CIOCO0bI onpoc
e JymcJa. yucei. Yncno 0. YTIOPSIIOYMBAHUS THCEIT. https://ediniy-
HatypanbHble uncna Ha H300pakaTh KOOPJAUHATHYIO IPSIMYIO, 0TMEYaTh YerHslii urok.ru/
KOOpJAMHATHOM NPSMOM. YyCJla TOUKaMU Ha KOOPAMHATHOM MPSIMOH, o1poc
CpaBHEHNE,0KPYTIICHUE HAXOMTh KOOPJUHATY TOUKH.
HaTypalbHBIX YHCEIL. HccaenoBath cBOiicTBa HATYpaJIbHOTO Psija, HHﬂI:IBHHYaHB
KomOunaTopHbIe 3a1a4H. gucen 0 1 1 mpu CIOKEHNH U YMHOKCHHUH. HBIM OTIPOC
Hcnonb30BaTh NPaBUIIO OKPYTIICHUS
HaTypaJbHBIX YHCEIL. CamocTosTerms
Pacno3naBaTh HCTHHHBIC U JIOXKHBIE Has pabora
BBICKA3bIBAHMS O HATYPAIBHBIX YUCIIAX, B
3aUMOIIPOBE
MPUBOANTD NPHMePbI U KOHTP-TIPUMEPHI, pKa
CTPOMTH BBICKA3BIBAHUS W OTPUIIAHUS
BBICKA3bIBAHMH O CBOIMCTBaX HATypaJbHBIX YHCEI.
PemaTh 3a7aun ¢ momonipo mepedopa Beex
BO3MOXKHBIXBAPHAHTOB. CraproBas
3HAKOMUTBCSI ¢ UCTOPHEH Pa3BUTHS JMArHOCTHKA
apu(METHKH.
2.2. 9 Apundmernueckue aeHcTBUS © BoimoanaTs apudmernueckue geiicTBHs C OponraneHbiit | https://resh.edu.ru/
JeiicTBus ¢ HaTypaJbHBIMU YHCIAMHU. HaTypaJIbHBIMH YHCIAMH, BBIYHCJISITH 3HAUCHUS orpoc
HATypaJbHbI CBolicTBa HYIIS IPU YUCJIOBBIX BBIPAXKEHUN CO CKOOKaMH U 0€3 CKOOOK. YcrHbii https://ediniy-
MH YHCJIAMH. CJIOKEHUU U YMHO)KEHHH, 3anuchIBaTh IPOU3BE/ICHNE B BU/IE orpoc urok.ru/
CBOMCTBA €JJMHUIIBI ITPU CTEINCHHU, YUTATH CTEIICHH, MCIO0JIb30BaTh WunuBuayans
YMHOKECHHUH. TePMHHOJIOTHIO (OCHOBaHHE,T0KA3aTeJb), HBII1 orpoc
CrerneHb ¢ HATYpaJIbHBIM BBIYHCJIATH 3HAYEHUSI CTENEHEN. CamocrosTelns
nokasatesneM. Uncrnosele BbINoHATH NPUKHAKY U OLEHKY 3HAYCHUH Hast paboTa
BBIPAXKECHUSL; MOPSIJIOK YHCIIOBBIX BBIPQXKEHUH, MPeJiaraTh M NPUMeHsITh | B3aumonpose
JieficTBUIL. NPHEMBI NPOBEPKH BBIUNCICHHH. pKa
TectupoBanue
2.3. 7 [MepemecTuTenbHOE U Hcnonn30BaTh NPH BHIMHCICHUSX OponTanpubiii | https://resh.edu.ru/
Hcnonb3oBan coveTraTesbHOe CBOWCTBA NIepEeMECTHTENILHOE U COUeTaTeIbHOE CBOHCTBA orpoc
He CBOIiCTB CJIOKECHUSI 1 YMHOXKEHHS, CIIOXKEHUS 1 YMHOXKEHHSI, paclpeeIuTeIbHOE https://ediniy-
JneiicTBU HAZX pacrpeenuTenbHOe CBOUCTBO CBOMCTBO YMHOX€EHUS; (POPMYJIMPOBATH U YcrHblid urok.ru/
YU CIaMHU. yYMHOeHus. Pemenue NPUMeHSATH MPaBHJIa IPeoOpa3oBaHU OIpoc
TEKCTOBBIX 3aJ1au Ha BCE YHCIIOBBIX BHIPQXKEHHI Ha OCHOBE CBOMCTB
apudMeTHIeCKre IeHCTBUS, HA apudmernyeckux neiictsuit. Uccaenosarhb Wunusuyans

JBMOKCHUC U MTOKYIIKH.

YHCJIOBBIC 3aKOHOMCPHOCTHU, BBI/IBUT'AaTb U




000CHOBBIBATH THNOTE3BI, hopMyIHPOBATH
000011eHUS M BBIBO/BI 110 pe3yJIbTaTaM
poBeAEHHOT0 HecneroBansi. KoHeTrpyuposarh
MaTeMaTHYecKHe MPeII0KeH s C TTOMOIIBIO
CBSI30K «M», CUJIN», «ECIH..., TO...».

PemaTh TeKCTOBBIE 3a1a4UK apHU(PMETHIESCKUM
CIIocoOOM, HCMOJIb30BATh 3aBUCHMOCTH MEXITY
BEIMYNHAMU (CKOPOCTB, BPEMsI, PACCTOSIHHUE;
LIeHa, KOJIMYECTBO, CTOUMOCTBH JIP.):
aHAJIN3HPOBATH U OCMBICJIUBATH TEKCT 331a4H,
nepegopMyJIMpPOBaTH YCIOBHE, H3BJIEKATH
HE0OXO/IMMbIEIaHHbIC, YCTAHABIHBATH
3aBUCHMOCTH MEX/y BEIMYNHAMH, CTPOUTH
JIOTUYECKYIO TIETIOYKY PACCYKACHHM.
MoaennpoBaTh X0/ pEIICHUS 3a1a4H C
TIOMOIIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.
IpuBoauTh, pa3déupaTh, OLEHUBATH
pa3JMYHbIC PEUICHNs, 3aIUCH PELICHUN
TEKCTOBBIX 3a/1ad. KpuTH4ecku oneHuBaTh
TIOJTYYEHHBIH pe3ybTaT, 0CyIeCTBIATh
CaMOKOHTPOJIb, TPOBEPSIsl OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOJAMTH ONTHOKH.

HBII onpoc

CaMocTosATeNb
Has paboTa

Bzaumonpose
pKa

TectupoBanue

KontponbHas
paboTa 3a
nepBoe
TIOTYTOTHE.

2.4,
JleamuMocTh
qucel.

16

I[CJ'II/ITCJ'H/I 1 KpaTHBbIC YHCJia,
pasnoKeHue Yncia Ha
MHOXuTeu. Jlenenue ¢
octarkoM. IIpocTsie u
cocraBHble yncna. [Tpusnaku
nemuMocTy Ha 2, 5, 10, 3, 9.

DopMyIUPOBATH ONPEAeIeHUS ICITUTEIIS U
KPaTHOTO, HA3bIBATH JICJUTEIIN M KPATHBIC YHCJIA;
pacno3HaBaTh MPOCTHIC H COCTABHBIC YHUCJIA,
(opMyIHpoOBaTH M IPUMEHSITH IPU3HAKH
nenmuMmocTH Ha 2, 3, 5, 9, 10; npuMeHATh aaropuTm
PAa3JIOKEHUSI YKCIIa HA TIPOCTHIE MHOKHUTEIIH;
HAXOJMTh OCTAaTKHU OT AEJIEHUS U HEIOJIHOE
YaCcTHOE.

https://resh.edu.ru/

https://ediniy-
urok.ru/

Paznen 3. HarnsinHasi reoMeTpusi. YTIJIbl H MHOTOYTOJIbHUKH. 7 4acoB.

Harasaanas
reoMeTpus.

Yrael n
MHOTOYT0JIbH
HKH.

VYromn. [Ipsmoii, ocTpblit,
TYIOH U pa3BEPHYTHIN yIJIbL.
W3mepenue yrios.
[IpakTuaeckas pabora
«ITocTpoenue yriosy.
JlomaHble 1 MHOTOYTOJIbHUKH.
[TpakTnyeckas pabora
«IToctpoenue
MHOTOYTOJIbHUKA Ha KJIEYaTOM
Oymare».

Pacno3HaBarhb Ha ueprexax, pUCyHKax,
ONMNCHIBATD, HCTIONB3YS TEPMHHOJIOTHIO, 1
H300paxkaTh C TOMOIIBIO TPAHCIIOPTHPA U JINHEHKHI
YTroJI.

Pacno3naBaTth, NPUBOJUTH NMPHUMeEPbI 0OBEKTOB
pearbHOro MHpa, UMEIOIIUX (POPMY H3yUIEHHBIX
¢uryp, oneHuBaTh X JIMHEHHBIE Pa3MEpHI.
Hcnonb3oBaTh NUHENKY U TPAHCIOPTUP Kak
HMHCTPYMEHTBHI JUIl HOCTPOECHUS U N3MEPEHUS:
HU3MEPATH BEIIMUUHY YIIIa; CTPOUTh YTOJl,

DpoHTaIBHBII
onpoc

Y cTHBIN
ompoc

NunusBunyans
HBII onpoc

CamMmocTosaTenb

https://resh.edu.ru/

https://ediniy-
urok.ru/




3agaHHoOl BennuuHbl. M300paxaTh Has paboTa
KoH(puUrypauuu reomerpudeckux uryp us
OTPE3KOB, OKPYKHOCTEH, UX 4yacTell Ha Bsaumonpose
HEJIMHOBAHHOWH KJIeT4aToif Oymare; mpeajaraThb, pKka
ONMCBLIBATDH U 00CYKIATh CIIOCOODI,
AJITOPUTMBI TTIOCTPOCHHUSL.
Pacno3naBath 1 M300paskaTh Ha HEJIMHOBAaHHON
1 KJIedaTol Oymare mpsiMOH, OCTPHIH, TYTIOH,
Pa3BEPHYTHIH yIIIbl; CPABHUBATH YTJIBL.
HccaenoBars Gurypsl 1 KOHOUrypauH,
UCIIOJIBb3YS IU(PPOBBIE PECYPCHL
Pa3nes 4. OObIKHOBEHHBIE IPOOH.
48 yacos.
4.1, 11 Jpo0s. [IpaBunbHbIC U MoneaupoBaTh B rpaduuecKoil, mpeaMeTHOU OponraneHeiii | https://resh.edu.ru/
OOBIKHOBEHH HEIpaBUIIbHbIC JPOOH. (dopme, ¢ TOMOIIBIO KOMITBIOTEpA MOHSITHS 1 orpoc
ble IpOGH. OCHOBHOE CBOHCTBO IPOOH. CBOICTBA, CBA3aHHBIC C OOBIKHOBEHHOMH JPOOBIO. YCTHBIH https://ediniy-
CpaBHeHue apoOeii. YuraTh M 3aIMCHIBATH, CPABHUBAThH 0IpocC urok.ru/
[Tpumenenne OyKB aiIst OOBIKHOBEHHBIE IpOOH, MpeAIararhb, WNunuBunyans
3aIMCH MaTEeMaTHIECKUX 000CHOBBIBATH U 00CYKIATH CIOCOOBI HBII OIIPOC
BBIPAKEHUH UIPEAIIOKEHUH. YIOPSIOYNBAHUS IPOOCH. CamocTrosrenb
H300pa:kaTh OOBIKHOBEHHBIC APOOH TOUYKAMH Ha Has paboTa
KOOPJUHATHOH NPsIMOi1; HCI0JIB30BATH Bzaumonpose
KOOPAMHATHYIO MPAMYIO Il CPAaBHEHHUS IPOOEH. pka
DopMyIMPOBATH, 3ANIUCHIBATH € TIOMOLIbIO KontponpHas
0YKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JpOOH; pabora 3a
HCNOJIb30BATh OCHOBHOE CBOWCTBO APOOH IS nepBoe
COKpaIeHus Apo0elt 1 mpuBeeHus Apodu K MOJIyro/iue
HOBOMY 3HaMEHATEJI0.
4.2, 37 C0KeHre U BEIYUTAHNE IIpencTaBaATh CMENIaHHYIO APOOH B BHJIE OponTaneubii | https://resh.edu.ru/
HeficTBHSA ¢ OOBIKHOBEHHBIX JJPOOCH. HETIPaBMILHON M BBIACIATH LEITYIO0 YaCTh YHCIIA U3 orpoc
JApoOsIMHU. CwmemanHast po0b. HEeTPaBMIILHOW Jpo0H. https://ediniy-
YMHOXEHUE U JIeJIEHHUE BoinosHaTs apugMeTuyecKkue 1eicTBUA C Ycerubiin urok.ru/
OOBIKHOBEHHBIX JJPOOeii; OOBIKHOBEHHBIMU JIPOOSIMU; MPUMEHSATH CBOHCTBA ompoc
B3aUMHO-00paTHBIE JPOOH. apupMeTHIECKUX ICHCTBUH JUI pallMOHAIN3ANN
Pemenne TEKCTOBBIX 3a7ad, BBIYMCIICHUIA. HHHI:IBHIWMB
COIEPIKAIIIX JTPOGH. BbINOJHATH MPUKUIKY U OLEHKY Pe3ybTara HbIH OTIPOC
OCHOBHBIE 32/1a9X HA IPOOH. BBIYHCIICHHI; MPeIIaraTh U NPUMEHATDH NPUEMBI
[Tpumenenne OykB aist NPOBEPKH BbIUNCIICHUH. CamocTosTers
3aMUCcH MaTeMaTHYECKHUX IIpoBoauTH MCCIEI0BAHMSA CBOICTB Apo0Oeii, Has pabora
BBIPXKCHUI UIIPEIIOKECHUI. OIUPasiCh Ha YHCIIOBBIE DKCIIEPUMEHTHI (B TOM YHUCIIe B
3aMMOIIPOBE

C IIOMOIIIBIO KOMHI)IOTepa).
Pacnmo3HaBaTh HCTHHHBIC U JI0KHBIC BEICKA3bIBAHMS




0 Ipo0sX, MPUBOJAUTH MPUMEPbI U KOHTPIPUMEPHI, pxa
CTPOUTH BBICKA3bIBAHHUS U OTPULIAHUS
BBICKa3bIBAHMUIA. KonrponbHast
PemaTes TeKCTOBBIE 3aJ1a4l, COEPIKALINE pabora 3a
JIpoOHBIC TaHHBIC, U 3a4a49H HA HAX0XK/ICHHE TIIepBoOC
YaCTH LEJIOTO U IEJIOTO MO €r0 YacTH; BhISABJIATH Tnoayroauc
HX CX0JCTBA U pasanyus. MoaeaupoBaTs X0
peleHns 3aja4i ¢ IOMOIIBIO PUCYHKA, CXEMBI,
TaOIHIIBL.
IIpuBoauThL, pa3oupaTh, OLICHUBATH
pa3MYHbIE PELICHHUs, 3aIIUCH PEIICHUI
TEKCTOBBIX 3a/ad.
Kputuuecks olieHUBATh MOTyYCHHBIH
pe3yabpTaT, OCYLIECTBIATh CAMOKOHTPOJIb,
MIPOBEPSIS OTBET HA COOTBETCTBHE YCIOBUIO,
HAXOIUTH OIIUOKH.
3HAKOMUTBCSI C MCTOPUEH pa3BUTHS
apu(OMETHKH.
Pasnea 5. Harnsinnas reomerpusi. TpeyrojibHMKH M 4YeTbIPeXyroJbHUKH.
10 gacos.
Harasianas 10 2 MHOTOYyTOTEHHKHL. OnuceIiBaTh, HCHOJIB3YsI TEPMHUHOJIOTHIO, @ponrTanbHbI | https://resh.edu.ru/
reomerpus. YeThlpEXyronbHUK, H300paKaTh CTIOMONIBIO YEPTEKHBIX ompoc
TpeyroabHUKHM 1 MPSMOYTOJbHUK, MHCTPYMEHTOB U OT PYKH, MOJICTUPOBATh M3 https://ediniy-
YeThIPeXyroJbHUK KBaJparT. Oymaru MHOTOYTOJIEHUKH. YcTHBIH urok.ru/
H. IIpakTuyeckas pabota IIpuBoAUTH NPUMePBI 0OBEKTOB PEATTEHOTO MUPA, ompoc
«ITocTpoenue UMEIoNX (OPMY MHOTOYTOJIBHUKA,
PSIMOYTOJIEHHKA C NPSIMOYTOJTEHUKA, KBAIPATA, TPEYTONBHIKA, HHIU’VIBHI[YML
3aJIaHHBIMH CTOPOHAMH OLEHUBATH UX JIMHEHHbIE pa3Mephl. BoIuncasTn: HBIM OTIPOC
Ha HEJIMHOBAHHOM MEPUMETP TPEYrONbHUKA, IPSIMOYTOJIbHUKA,
Oymare». MHOTOYTOJIbHHKA; IUIOIAAb IPSIMOYTOJIbHUKA, CamocTosTers
TpeyroabHuK. KBaJpara. Had pabora
[Tnomans u nepumerp H300pakaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U Bsaumonpose
IPSMOYTOJIBHUKA U TYNOYTOJIbHBIE TPEYTOJIbHUKH.
MHOTOYT'OJIbHUKOB, CTpouTh Ha HEIMHOBAHHOHU M KJIeT4aTOli Oymare pra
COCTaBJICHHBIX U3 KBaJpaT U NpAMOYTOJIbHUK C 3aJaHHBIMHA JJIMHAMU
IPSIMOYT OJIBHUKOB, cropoH. MccaenoBarhb cBolicTBa

€JIMHULIBI U3MEPEHUS
momaau. [epumerp
MHOT'OYT'OJIbHUKA.
[IpakTudeckas padora
«Haxoxxnenue mioaan
MHOT'OYT'OJIbHUKA.

MPSIMOYTOJIBHUKA, KBaIpaTa My TEM SKCIIEpUMEHTA,
HAOIIOACHNUS, I3MEPEHMS, MOJICIHPOBAHIS;
CpaBHHBATh CBOICTBA KBajpaTa 1
npsiMoyrosibHuka. Konerpyuposars
MaTeMaTH4YeCKHe MPeIJI0KeHHs C IOMOIIbI0
CBSI30K «HEKOTOPBIy, «1r000i». PacnosHaBath




HCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
MHOTOYTOJIbHUKAX, IPUBOAUTH NPUMeEPbI U
KOHTPIPUMEPHL.

HccnenoBaTh 3aBHCHMOCTb TUTOIIAIN KBAApaTa OT
JUTHHBI €T0 CTOPOHEI.

Hcnonb30BaTh CBOMCTBA KBaIpaTHON CETKHU IS
mocTpoeHus GUTyp; pa3duBaTh NPSIMOYTOJIBHUK Ha
KBaJIPaThl, TPEYTOJIBHUKA; COCTABIATH QUTYPHI U3
KBa/IpaTOB UMPSIMOYTOJILHUKOB ¥ HAXOJIUTh UX
IUIOIAb, Pa30UBaTh (PUTYPHI HA IPSIMOYTOJIEHUKH
u KBa[[paTI:-I 1 HAXOOUTHh UX IIOILIAAb.

BeipaxkaTh BeIMUYUHY IUIOLIANN B PA3IIMYHBIX
caAnHuuax 1/13MepeH1/1;1 MCTpH‘-ICCKOﬁ CUCTECMBbI Mep,
MOHMMATH U UCHOJIb30BATH 3ABUCUMOCTH MEXIY
METPUYECKUMHU CIUHHUIIAMHI H3MEPCHHUS TUTOIIA/IH.
3HAKOMUTHCS € MPUMEPAMU PUMeHeHHUs
IUIOIIAAN U TIEPUMETPA B TIPAKTHICCKUX
curyanusx. Pemars 3a1a4uu U3 peanbHON )KU3HH,
npeaaratb u 00Cy:K1aTh pa3u4Hble CIOCOObI
pelIeHus 3a1ay.

Pasznen. 6. JlecaTHuHbIE APOOH.

38 yacos.

JdecATHYHBIE
apoou.

38

JlecsiTuaHas 3amUCh
npobeit. CpaBHEeHUE
JIECSITUYHBIX ApOOEH.
JlewicTBus ¢
JECSITUIHBIME JAPOOSMHU.
Okpyrienue
JIECSITHIHBIX APOOECiH.
Pemenne TekCTOBBIX
3a7a4, CoIepIKaIINX
npobu. OCHOBHBIE
337124y Ha Jpoou.

IpeacraBasTh JeCATHUHYIO IPOOb B BUJIE
OOBIKHOBEHHOH, YUTATh U 3aNUCHIBATh,
CPaBHUBATH JIECATUUHBIE TPOOH, MPeAIaraTh,
000CHOBBIBATH U 00CYKIAThH CIIOCOObI
YHOPSAOYUBAHUS JICCSITHUHBIX JPOOECH.
H300pakaTh gecATHYHBIC TPOOH TOYKAMH Ha
KOOpPJIMHATHON NPsSIMOi.

BbISIBJATH CX0ACTBA M PA3JIHYMSA [PABUI
apu(METHISCKUX ICHCTBHUIA C HATYPaTbHBIMU
YHUCIIAMH U IECATHIHBIME APOOSIMU, OOBICHATH HX.
BuInoaHATH apupMeTHICCKHE ASHCTBUS C
JECATUYHBIMU IPOOSMU; BHINOJIHATH MPUKHIKY H
OLIEHKY PE3YJIbTaTa BHIYMCIICHUM.

IIpuMeHsTH cBOiicTBa apu(PMETHISCKUX
JIEUCTBUI 111 pallMOHAIM3AIlUN BBIYMCIICHU.
IIpuMeHSITH MPABUJIO OKPYTJIEHHUSI IECATUUHBIX
npo6eii. [IpoBoAUTH MCCIeI0BAHUSI CBOICTB
NECSTUYHBIX IPOOCH, OMUPAasCh Ha YHCIIOBBIC
AKCICPUMCHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA), BHIIBUTATh THNOTE3bI 1

DpOoHTaIBHBII
onpoc

Y cTHBIN
onpoc

WunuBunyans
HBII onpoc

CamMmocTosaTenb
Has paboTa

Bzaumonpose
pKa

TectupoBanue

https://resh.edu.ru/

https://ediniy-
urok.ru/




MIPUBOJUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JOXKHBIE
BBICKA3bIBAHUS O APOOSIX, NPUBOAUTH MPUMePbI 1
KOHTPIIPUMEDPHI, CTPOUTh BHICKA3bIBAHMS U
OTPHUIAHUS BHICKA3bIBAHUH.

PemaTh TEeKCTOBBIE 3a1a4H, COJEPIKAIUE APOOHBIE
JIaHHBIC, 1 HA HAXOXK/ICHUE YacTH IEJIOT0 U IIETI0TO
TI0 €TO YaCTH; BBISIBJIATH UX CXO/ACTBA
pasau4mns.

MopeMpoBaTh X0 peIIeHHs 3a7jau ¢ IOMOIILIO
pUcyHKa, cxembl, Tabauisl. [IpuBoAMTS,
pa30duparh, OLleHUBATh Pa3JIMYHbIC PEIICHNUS,
3aMUCH PEeIICHUH TeKCTOBBIX 3a/au.
OnepupoBaTh JPOOHBIMHU YHCIAMHU B PEATbHBIX
KM3HEHHBIX CUTYaIHSX.

KpuTHyecku oneHUBATh NOIYyYCHHBIN PE3yNIbTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET HA
COOTBETCTBHE YCIIOBUIO, HAXOANTH OLITHOKH.
3HAKOMUTBCSI C MCTOPUEH pPa3BUTHSA
apu(OMETHKH.

Pasnes 7. Harnsanas reoMerpus.

MHororpaHHuKH. 9 4acos.

Harasanas
reomMerpusi.
MHoOrorpaHHUKH.

MHororpaHHuKHU.
W3o6pakenne
MHOTOTPaHHHKOB.
Monenu
MPOCTPAHCTBEHHBIX TEJL.
[IpsimoyronbHbIi
napajuieNienumes, Kyo.
[upamuna. Pazséptku
Ky0a u
napasulesienunesa.
[IpakTuaeckas pabora
«Pa3BépTKa KyOa».
O0béM KyOa,
HIPSMOYTOJIBHOTO
napasulesIeuIe/1a.

Pacno3HaBaTh Ha 4yepTe:kax, pUCYHKaX, B
OKpYKaloleM MUPe [IPSIMOYIOJIbHbIN
TapaJuiesienunes, Ky0, MHOrOrpaHHUKH,
ONHCBIBATD, UCMOJIb3YsI TEPMUHOJIOTHIO,
OLIEHMBATH JIMHEHHBIC Pa3MephI.

IIpuBoauTH MPpHUMeEPBI 00BEKTOB PEATHHOTO MHPA,
nMeromux (opMy MHOTOTPAHHHKA,
MIPSMOYTOJIBHOTO TTapajlieNienunena, Kyoa,
nupamMuabl.

H3o6pakaTh Ky0 Ha KIeT4aTOl Oymare.
HccaenoBarhb cBoiicTBa Ky0a, MpsSMOYTOIHHOTO
rapajuiesieniie[a, MHOTOTPAaHHUKOB, WCHOJB3YS
MOJIETIH.

Pacno3naBaTh u H300paxkarh pa3BEPTKU KyOa 1
rapaJulesIenuIe/1a.

MonaennpoBaTth Ky0 1 napajienenunes u3 Oymaru
U IPOYUX MaTE€pHaoB, 00bACHATH CIOCO0
MO/ICITUPOBAHMSI.

HaxoanTs n3MepeHus, BLIMHCIATH IUI0IIA/1b
MTOBEPXHOCTH; 00BEM Ky0a, MPsIMOYTOJIBHOTO

DpOoHTaIBHBII
onpoc

Y cTHBIN
onpoc

WunuBunyans
HBII onpoc

CamMmocTosaTenb
Has paboTa

Bzaumonpose
pKa

https://resh.edu.ru/
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napasJiesienunea; MccjaeoBaTh 3aBHCHMOCTh
00b&Ma Kyba OT JUTHHBI ero pedpa, BBIIBUTATH H
000CHOBBIBATH T'MIIOTE3Y.

Ha0Jr00aTh U IPOBOAMTH AHAJIOTMHU MEXAY
TIOHATHSAMH IUIOMIAAN 1 00bEMa, TepUMeTpa 1
mIomaau nosepxHoctu.Pacnosnasarn
HCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O
MHOTOTPaHHHMKAX, IPHBOAUTH IPUMeEPbI U
KOHTPIPUMEPSHI, CTPOUTH BBICKA3LIBAHUS U
OTPHLIAHUSI BHICKA3bIBAHUI.

Pemath 321244 U3 peabHOM JKU3HHU.

Pasnen 8. IloBTopenne u 060o6menne. 10 yacos.

IMoBTOpEeHue u 10 1 0 [ToBTOpEHHE OCHOBHBIX BbIYHCAATH 3HAYCHUS BBIPDAKCHUIH, OponTanpHblid | https://resh.edu.ru/
00001IeHHe. MOHSTHIHN METOJIOB COJIepIKallX HAaTypaJbHbIC YHCIIA, ormpoc
Kypca 5 kmacca, OOBIKHOBEHHbIE U IECATUYIHBIE IPOOH, https://ediniy-
006006IIeHNE 3HAHUIA. BHITIONHATH TIPEOOPA30BAHUS YHCET. VerHbiid urok.ru/
Bri0upaTh cnocod cpaBHEHUsI YUCEIL, o1poc
BBIYMCIIEHUH, IPUMEHSATH CBOMCTBA
apuPMETHIECKUX TEHCTBHUIA JITs MHHEIBHHYMI’
PpaIMOHANN3AINH BEIYHCIICHUH. OCyecTBIATh HBIM OTIPOC
CAMOKOHTPOJIb BBIIIOJHSIEMBIX IEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUH. Camocrosrens
Pelnath 3aa4u U3 peaibHOI KU3HH, Had pabora
NPUMEHATH MaTeMaTHYeCKHe 3HAHUS JIs
Bzaumonpose
peleHust 3a1a4 U3 ApYrux yueOHbIX HPEIMETOB.
Pemarp 3a1a4un pasHbIMH CIIOCODaMH, pra
CPaBHUBATh CIOCOOBI PELICHHS 33/1a4H,
BbIOMPATh PAallMOHAJIBbHBIN €c110CO0.
TemaTu4eckoe IVIAHUPOBAHUE
6 kaacc (170 yacoB)
HasBanue paznena, KomanuecTBo yacoB OcHOBHOe coiep:kaHue Buapl geATeJIbHOCTH 00y4arOLIUXCS Bunsl, popmer DJIeKTPOHHBbIE
Omoka wim Moyt | Bcero B tom uucre: KOHTPOJISt (uudposbie)
KontponsHbie Hpyrue BUIBI 00pa3oBaTeIbHBI
padoThI MUCBMEHHBIX e pecypcsl
(BruTROUAs OIICHOYHBIX
CTapTOBEIE, pabor
MPOMEXYTOUYH | (MPaKTUYECKHUE,
ble U n1abopaTopHEIE)

WUTOTOBBIC)




HarypanabHbl
e yucia

(30 u)

30

Apudmernueckne
JIEHCTBUS C
MHOTO3HAYHBIMHU

HaTypaJIbHBIMHU YHUCIIAMU.

UucnoBble BbIpaKEeHUs,
MOPSAIOK IeHCTBUH,
HCIIOJIb30BaHHE CKOOOK.
OxpyrieHne
HATYpaJbHBIX YHCEIL
Jlenutenu v KpaTHbIC
YHClia; HanOOIbIINN
o0l IEeIUTENIb U
HaMMEHbIIee o011Iee
kpaTHoe. Pa3nokenue
YucIia Ha TIPOCTHIC
MHOXXHTENH. JleTuMOoCTh
CYMMBI U TIPOU3BEICHUS.
JleneHne ¢ 0CTaTKOM.
Pelrenrie TEKCTOBBIX
3aja4.

BoinosHaTs apudMeTHyecKue JeiicTBUSA C
MHOTO3HAaYHBIMU HATYpaJlbHBIMHU YHCJIAMH,
HAXOIUTh 3HAYEHHS YUCIIOBBIX BRIPAKECHHUH CO
CKOOKaMH U 03 CKOOOK; BBIYHCIAATH 3HAYEHHUA
BBIPAKEHUH, COAEPKAILUX CTEIICHU. BBINOJIHATH
NPUKUAKY U OIeHKY 3HAYCHHUN YHUCIIOBBIX
BBIPAKEHUH, IPUMEHSITh NPUEMBI IPOBEPKHU
pe3ynprata. Mcmoib30BaTh NMPH BHIYUCTIEHUSIX
MePEeMECTUTEIHHOE U COYETATENILHOE CBONCTBA
CJIOXKEHHSI U1 YMHOKEHUSI, pacpeleIuTeIbHOE
CBOMCTBO YMHOKCHU OTHOCUTEJIBHO CJIOKCHU,
CBOWCTBA apUPMETUICCKHUX JICUCTBHIA.
HccaenoBaThb 4iCIOBbIE 3aKOHOMEPHOCTH,
MIPOBONUTH YUCIIOBBIC IKCTIEPUMEHTHI, BLI/IBUTATH
H 000CHOBBIBATHTHIIOTE3BI.

D opMyIHPOBATH ONpeAeIeHHs ICIUTEIS ’
KpPaTHOTO, HAaNOOIIBIIIEr0 OOIIETO NEIUTEIS U
HAaMMEHBIIIETO 00MIETOKPATHOTO, IIPOCTOTO 1
COCTaBHOTO YHCEIT; HCIIONB30BaTh ATH MOHSATHUS
P PEIICHUH 3ajad.

IIpuMeHSITH aJrOPUTMBbI BEIYUCICHUS
HanOOJIbIIEro OOIIEeTo AeTUTENs U HANMEHbBIIIETO
00I11er0 KPaTHOTO ABYX YHCEN, AITOPUTM
Pa3NoKEHUs YMciia Ha MPOCThIE MHOKUTEITH.
HUccienoBarhb ycioBus 1eTUMOCTH Ha 4 u 6.
HccaenoBarsb, 00cy:x1aTh, GopMy1upoBaTh 1
000CHOBBIBATH BBIBOJI O YETHOCTH CYMMEI,
MIPOU3BEACHUS: IBYXUYETHBIX YHCEIN, TBYX
HEYETHBIX YHCIIe, YETHOTO U HEYETHOIO YHCEN.
HccnenoBarb cBOICTBA JCIUMOCTH CYMMBl U
MIPOU3BEACHUS YHUCEIL.

IpuBOAUTH MPUMeEPBI YUCEI C 33JaHHBIMU
CBOMCTBaMH, pacno3HaBaTh BePHbIE U
HeBEepPHbIe YTBEPKJCHMS O CBOMCTBAX YHCET,
ONPOBEPraTh HEBEPHBIC YTBEPIKIACHUS C
IOMOILBI0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHYECKHE
NpeIJI0KeHUsI C TIOMOIIBIO CBSI30K «H», «HIIN»,
«eCIH..., TO...».

PemaTs TekcTOBBIE 33/1a41, BKIIOYAIOLIIE
MTOHATHS ISITUMOCTH, apu(pMETHICCKUM
C1rIoco0O0M, HCITONIb30BaTh Mepedop BceX

DpoHTaNBHBIN
orpoc

Y cTHBIIT
onpoc

NunuBunyans
HBII onpoc

CaMocTosTeNb
Has paboTa

Bzaumonpose
pKa

CrapToBas
JUarHOCTHKA.

https://resh.edu.ru/

https://ediniy-
urok.ru/




BO3MOJKHBIX BapUaHTOB.
MopeMpoBaTh X0 peIIeHHs 3aJauu C

TIOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.
IpuBoauTh, pa3dupaTh, ONEHUBATDH PA3ITHIHBIC
pEIICHUS, 3aIMCH PEHICHUH TEKCTOBBIX 3a7ad.
Kpurnuecku oneHuBaTh NOJYyYEHHBIH pE3yJIbTarT,
HaXOJWUTh OIIUOKHU, OCYIIECTBIISATh CAMOKOHTPOJb,
MIPOBEPSISL OTBET Ha COOTBETCTBUE YCJIOBHIO.

Harasgnas 7 ITepnenaukynsspHbIC Pacno3dnaBaTh Ha 4epTexax, pUCyHKax OponransHeiil | https://resh.edu.ru/
reoMeTpusl. npsiMbIC. cilydad B3aMMHOT'O PACHOJIOXKECHUS JIBYX ompoc
IIpsiMble HA IMapannenbHbie [PSIMBIX. https://ediniy-
IJIOCKOCTH. npsimble. Paccrtosinue HN300paxkaTh ¢ NOMOIIBLIO YePTEKHBIX YcerHbii urok.ru/
(7 v) MEXAy ABYMs MHCTPYMEHTOB HAHEJIMHOBAHHOU U onpoc
TOYKaMH, OT TOUYKH KJeT4aTol Oymare JiBe IepeceKaronuecs
IO TPSIMOH, ITHHA MpsiIMbIC, ABE MapaUIeIbHBIC MIPSIMBIC, HHZH:IBHI[YMB
OyTH Ha KBagpaTHOM CTPOUTH NPIMYIO, TIEPICHIUKYIISIPHYO HBIH OIIPOC
CeTKe. TaHHOM.
[Tpumeps! IpsIMBIX B IpuBoANTH NPpUMePHI TAPATIICITBHOCTH U CamocTosTerms
MIPOCTPAHCTBE. MEPHEHINKYISIPHOCTH TPSIMBIX B Has paGoTa
[TpakTuueckas padbora IIPOCTPAHCTRBE. Bsamonpose
«ITocTpoenne Pacno3HaBaTh B MHOTOYTOJIBHHKAX pEa
napajijIeJIbHBIX U MEePIEeHAUKYJISIPHBIE U TIapasljIeIbHbIC
MEPIEHIUKYJIISIPHBIX croponbl. U306paxkaTh MHOTOYTOJIbHUKH
MPSIMBIX Ha C napaJuIeIbHbIMH, NEPHEHAUKYJISIPHBIMHU
HEJIMHOBAHHOU CTOPOHAMHM.
Oymarey. HaxoauTh paccTOsIHUE MEX/Y JABYMsI
TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTUHY
IyTH Ha KBaJpPaTHOM CETKe, B TOM YHCIIe
HCITOJIB3Ysl TM(POBBIE PECYPCHI.
Jpoou (32 u) 32 Apudpmernueckue CpaBHUBATH M YNOPSIA0OYUBATH pOOH, OponraneHbiil | https://resh.edu.ru/
AercTBus C BBIOMPATH COCO0 CpaBHEHMS JIPOOEii. onpoc
OOBIKHOBEHHBIMH U IlpeacraBiasiTh AeCATUUHBIC IPOOH B BHIC https://ediniy-
ACCATUYHBIMH OOBIKHOBEHHBIX Ap00eii 1 OOBIKHOBEHHBIE YcerHbrit urok.ru/
ApoOsIMU. B BUJIE JICCATUYHBIX, UCIIOJIH30BaTh Oonpoc
OTHOmICHHE. IKBHUBAJIEHTHbIE MPEICTABIEHHS JIPOOHBIX
JleneHre B TaHHOM quceJl TP UX CPaBHEHUH, IPH HHHI’UIBHHYMB
OTHOIIIEHUH. BBIYHCIIEHUAX HBIM OLIPOC
Macmrra0, Hcnoab30BaTh IeCATHYHBIE APOOH ITPHU
MIPOTOPIINS. 1peoOpa3oBaHUy BEJIMYUH B METPUYECKOM CamocTosTers
ITousiTue poneHTa. cucTeMe Mep. Has pabota
Brrunucnenue BeIinosHATh apugMeTHYecKHe 1eiicTBHSA C B
3aMMOIIPOBE

OpOLCHTA OT

OOBIKHOBEHHBIMHU H JACCATUYHBIMHU ,Z[pO6$IMI/I.




BEJIMYMHBI U
BEJIMYUHEBI 110 €&
MIPOIICHTY.

Pemenne TEeKCTOBBIX
3aJ1a4, CoJepIKaIINX
ApoOU U IPOICHTHI.
IlpakTuueckas
paborta «OTHOIIICHUE
JJIUHBI OKPY>KHOCTHU
K e€quaMeTpy».

BbBIYuCasITh 3HAUYCHUS BHIPAKCHUM,
coaep KaliuXx OOBIKHOBCHHBIC U
JIECSITUIHBIC TPOOH, BBITIOIHSTH
npeoOpazoBaHus Apodeil, BHIOMPATh
CI0CO00, NPMMEHSTH CBOMCTBA
apu(PMETHICCKUX NSHCTBUM IS
panroHaIU3aui BEIYUCICHUI.
CocTaBJIsAATh OTHONIICHUS U TIPOTIOPITNH,
HAXOJAUTH OTHOIICHHUE BEIUYNH, JICIUTH

BCJIIMYMHY B JaHHOM OTHOIIICHUHU. Haxoaurtb

3KCHEePUMEHTAJIBHBIM NMYTEM: OTHOIICHUE
JUINHBI OKPY>KHOCTH K €€ quameTpy.
HuTepnpeTrupoBaTh MacuTadb Kak
OTHOILIICHHE BEJINYMH, HAXOAUTH MacuTad
IUIaHa, KapThl U BEIYHUCIISITH PACCTOSTHUS,
HCITOIB3Ysl MacIITad.

OO0BSICHATH, YTO TAKOE MPOLIEHT,
YHOTPEOISITH 0OOPOTHIPEYN CO CIIOBOM
«IIPOLIEHT». BBhIpaxkaTh MPOILIECHTHI B
poOsIX ¥ IpOoOH B MPOIEHTAX, OTHOIIICHNE
JIBYX BEJIMUUHB MPOICHTAX.

BbI4HCcAATH TPOLIEHT OT YUCIIA U YHUCIIO 1O
€ro nporneHty. OKpyrJasarThb 1podu u
MIPOILICHTHI, HAXOAUTH MPUOIMIKECHUS
qHCell.

PemaTth 3a1a4M Ha 4acTH, IPOLICHTHI,
MIPOTIOPIINH, HA HAXO0XKJICHHE IpooH
(rIporteHTa) OT BEIWYMHBI U BEJIUYHUHBI 110
e€ npooOwu (mporeHTy), 1podu (IIpoIeHTA),
KOTOPBIA COCTABIISICT OJHA BEJIUYNHA OT
JIpYyTOH.

IIpuBoaUTH, pa30upaTh, OLIEHUBATH
pa3IuYHBIC PEUICHUS, 3aIIUCH PEIICHUHN
TEeKCTOBBIX 3a/ad.

HN3BiaexkaTh nHGOpMALUIO U3 TAOIUI] U
JuarpaMM, THTEPIPETUPOBATh TaOJIMIHBIE
JTaHHBIC, OTIPEICIISITh HauOOoIbIlIee U
HanMEHBbIIIee U3 MPEICTaBICHHBIX
JIAaHHBIX.

pxa

KoHnTponbHas
pabota 3a
nepBoe
TIOTYTOIHE.

Harasanas
reoMeTpusi.
Cummerpus

OceBast cuMMeTpUs.
HeurpanbHas
CUMMETpPHSI.

Pacno3naBaTh Ha yepTexax u
H300paXKCHUSIX, H300pakaTh OT PYKH,
CTPOMUTH C ITOMOIIBIO HHCTPYMEHTOB

OpoHTaNBHBIN
orpoc

https://resh.edu.ru/

https://ediniy-




(6 v) IMocTpoenue (urypy (0Tpe3ok, TOMaHy, TPEYTrOJIbHUK, Ycrubiit urok.ru/
CHUMMETPHYHBIX MPSIMOYTOJIBHUK, OKPYKHOCTB), orpoc
buryp. CHMMETPHYHYIO JaHHOU OTHOCUTEIBHO
IlpakTnueckasa OpsiIMOM, TOUKH. Wunusunyans
padora «OceBas Haxoauts npuMepbl CHMMETPHH B HBIH ompoc
CUMMETPHS. OKpyKaromeM mupe. MoaeaupoBaTh 13
ITpakTuueckas OyMaru aBe QUIrypbl, CAMMETPUYHBIE CamocrosTens
paGora OTHOCHUTEJIBHO MPAMO; KOHCTPYMPOBAThH Hasi pabora
«IlenTpanbHas reoMeTpuYecKue KoHpUrypamuu,
CUMMETPHS . HCIIOJIb3Ysl CBOMCTBO CUMMETPUH,B TOM Baammonpose
Cummerpust B YHCIIe C TOMOIIBIO0 MU(PPOBBIX PECypPCOB. pka
MIPOCTPAHCTBE. HcciienoBaTh CBOWCTBA H3YyUYCHHBIX
(uryp, cBsI3aHHBIE C CUMMETPHEH,
HCTIOJIBb3YsI 9KCIIEPUMEHT, HabIIIo1eHue,
MOJICJIUPOBAHHE.
OO00CHOBBIBATH, ONIPOBEPraTh C IOMOILIBIO
KOHTPIIPUMEPOB YTBEPIKICHUS O
CUMMETpHH QHUTYD.
Boipakenusi ¢ ITpumenenue OykB Hcenoab3oBaTh OYKBBI 1T 0003HAYCHUS OponraneHbiit | https://resh.edu.ru/
GyKBaMH TS 3aIUCH YHCeII, IPHU 3alIUCH MaTeMaTHICCKUX orpoc
(6 g) MaTeMaTHICCKUX YTBEPIKICHHUM, COCTABILSITH OyKBEHHBIC https://ediniy-
BBIPA’KEHUU U BBIPAKEHMUSI T10 yCJIIOBHUIO 3a4a4U. YcerHbii urok.ru/
NpeJIOKEHUN. HcciienoBaTh HECJIOKHbBIE YHCIIOBBIE o1poc
bykBeHHBbIE 3aKOHOMEPHOCTH, UCITOJIb30BaTh OYKBBHI
BBIPaKEHUS U IUIST UX 3aIlHCH. HHIU’VIBHI[YMB
YHCIIOBbIE BpIY4nCAHsITL YUCIIOBOE 3HAYEHUE HBIM OTIPOC
[MOACTAHOBKH. OyKBEHHOTO BBIPQKCHUsI [IPU 3aJaHHBIX
BykBeHHbBIE 3HAYCHUSAX OYKB. CamocTosTers
paBeHCTBa, 3anuceiBaTh GOPMYJIBI: ICpUMETPa U Has pabora
HaXOXKeJICHUE [UIOWIAH MPSIMOYTOJIBHUKA, KBAAPaTa; Bsanvonpose
HEU3BECTHOIO IUTMHBI OKPY KHOCTH, TUIOIIAAN KPYyTa; pKa
KOMIIOHCHTA. BBINOJHSITH BHIYHCIEHHS 110 YTUM
Dopmytel popmymnam.

CocTaBisaTh (pOPMYJIbl, BHIPAKAIOIIHE
3aBUCUMOCTH MEXY BEIUINHAMM:
CKOpPOCTB, BpeMsl, pacCTOsSTHUE; 1ICHA,
KOJINYECTBO, CTOMMOCTE;
MMPOU3BOJUTEILHOCTD, BpeMsi, 00bEM
paboThI; BEIMOIHSITH BBIYUCICHUS 10 DTUM
popmymnam.

HaxoauTh HEU3BECTHLIM KOMIIOHEHT
apu(pMETHIESCKOTO ACHCTBHS




Harusianas 14 YeThIpEXYTOJbHUK, HN3006pakaTh HA HEJIMHOBAHHOW U OponTanpubii | https://resh.edu.ru/
reoMeTpusl. OpUMEPHI KJeT4aTol Oymare ¢ UCITOJIb30BaHUEM ompoc
Durypsl YeTBIPEXYTOJIBHUKOB 4epTEXKHBIX HHCTPYMEHTOB https://ediniy-
HA IJIOCKOCTH . IIpAMOyTrOIBHUK, 4ETBIPEXYTOJNBHUKHU C 3aJaHHBIMU VerHbiid urok.ru/
(14 a) KBaJpaT: CBOWCTBa CBOICTBaMMH: C apaJuICIIbHBIMH, omnpoc
CTOPOH, yTJIOB, MEePHEHANKYJISIPHBIMHU, PABHBIMH
auaroHaieu. CTOpOHAMH, TIPSAMBIMHU yTJIaMHU U AP., MHHI:IBHHYMB
H3MepeHue yrios. pPaBHOGEAPEHHBIM TPEYTOJILHUK. HbIH OIIPOC
Bunaer IIpensarate U 06CyK1aTh CHOCOOBI,
TPEYyTrOJILHUKOB. AJIrOPUTMBI TOCTPOCHUS. CamocTosTens
Ilepumerp HccnenoBarhb, HCHOJIb3Ys DKCIIEPUMEHT, Has pabora
MHOTOYTOJIbHUKA. HaOJII0JICHUE, MOICINpOBaHNE, CBOHCTBA Bsaumonpose
[Tnomane ¢purypsi. MpsIMOYTOJIbHUKA, KBaJIpaTa,pa3ouBaTh Ha
DopMyibl TpeyroJbHUKH. O00CHOBBIBATH, pra
nepuMeTpa u ONpPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
TJI0IIa 11 YTBEPXKJICHUS O MIPSIMOYTOJIbHUKE,
IpPsIMOYTOJIbHUKA. KBaJpaTe, pacno3HaBaTh BEpHbIC U
I[Tpubnmxénnoe HEBEpHBIC YTBEPKIACHUSL.
U3MEpPEHHUE TUIOMIATN HN3MepsATH U CTPOUTH C ITOMOIIBIO
duryp. TPaHCIIOPTUPA yTJIBI, BTOM YHCJIC B
IIpakTnueckas MHOT'OYTOJIbHUKE, CPABHUBATD YTIIBI;
pab6ota «Ilnomanp pacno3HaBaTh OCTpHIC, IPSIMBIE, TyTIbIE,
Kpyra». pa3BépHyThle yribl. PacniozHaBaTthb,
H300pakaTh OCTPOYTOJIBHBIN,
HPsIMOYI'OJIbHBIM, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIHN, PABHOCTOPOHHUHN
TPEYTOJIbHUKH.
BbIYHCAATH IEPUMETP MHOTOYTOJILHHKA,
IUIOIIAIh MHOTOYTOJIbHUKA pa30MeHNueM Ha
MPSIMOYTOJILHUKH, Ha PaBHBIC QUTYPHI,
HCITOIB30BAaTh METPUUECKUE €IMHUIIBI
U3MEPEeHUs JUTUHBI U MJIOMIAIH.
Hcnonp30BaTh NPUOINKEHHOE H3MEPeHHe
JUTMH ¥ TUTOTITaJIer Ha KJieT4yaToi Oymare,
MpUOIMKEHHOE U3MEPEHNE JUUTHUHEI
OKPY’XHOCTH, IUJIOMIATN KpyTa.
ToJiokuTEIb 40 Ilesbie yncna. IIpuBOANTHL MPUMeEPbI HUCIIOJIHL30BAHUS B Oponraneheiii | https://resh.edu.ru/
HbIe H Monyns gucna, peanbHO KU3HU MOJOKUTEIbHBIX U orpoc
OTpULIATE]IbH reoMeTpuydecKast OTPULIATENbHBIX YHUCEIL. https://ediniy-
ble YUCJIA. UHTEpHIpeTanus HN3o00paxkaTh LeJbIe YUCa, VYcTHbIi urok.ru/
(40 ) MonayJst. HucioBble IIOJIOXKUTEJIbHBIC U OTPULIATEIIbHBLIC YHCIa omnpoc

IIPOMEXKYTKH.

TOYKaMH Ha YUCJIOBOU NPSIMOH,




[NonoxxutenpHbIC U HMCIOJb30BATh YHCIIOBYIO MPSIMYIO JUIS WunuBuyans
oTpuLaTeIbHEIE CpaBHEHUS YHCEII. HBIH ompoc
gucia. CpaBHEHHE IIpuMeHsITHL MPpaBHUJIA CPABHEHUS,
MOJOXKHUTECIbHBIX U YHOPSAA0OYUBATE [ENbIC YHUCIA; HAXOAUTH CamocTosTens
OTPpHULIATEIBHBIX MOJYyJIb YHCIA. Hasx pa60Ta
qHCell. DopMyJIUPOBATH NPABUJIA BEIYUCICHUS C
ApudmeTuuecKue [IOJIOXKUTENBHBIMU M OTPULIATEIbHBIMU Bsaumonpose
JIEHCTBUSIC YHUCIIAMH, HAXOJUTh 3HAYEHHUs IHUCIOBBIX pxa
MOJIOKUTEIBHBIMH U BBIp@XKEHUH, COIEPIKAINX IeHCTBUSIC
OTpHUIATEIbHBIMHU ITOJIOKUTEIILHBIMU Y OTPHUIIATEIILHBIMH
qHCIIaMU. 4HUCIaMU.
PenieHue TekcTOBBIX IIpyMeHATH CBOMCTBA CIIOXXEHUS U
3aj1ad. YMHOXEHHUS ISl IPeoOpa3oBaHusi CyMM H
IPOU3BEACHUN.
Ipencrasien [MpsimoyronbHas OOBbsICHATH M NJIIOCTPUPOBATDH MOHSITHE OponTanpublid | https://resh.edu.ru/
HeXaHHBIX crucTtemMa KOOpAWHAT MPsIMOYTOJIbHOI CHCTEMBI KOOPpJAWHAT Ha orpoc
(6 1) Ha IUIOCKOCTH. IUIOCKOCTH, UCIIOJIb30BaTh TEPMUHOJIOTHIO; https://ediniy-
Koopaunatel TOUkHu CTPOMTHL Ha KOOPJAMHATHOMN MIIOCKOCTH YerHsrit urok.ru/
Ha IJIOCKOCTH, TOYKH U (QUTYPHI 110 3aJaHHBIM OIpoc
abcmucca u KOOpAWHATaM, HAXO0JUTh KOOPIUHATBI
opauHara. TOYEK. MHHI’VIBHﬂyaﬂb
CronbuaTeie u Yurarh CTOI0YATHIC U KPYTOBBIC HBIM OTIPOC
KpPYTOBBIE JIMarpaMMbl; HHTEPNPETHPOBATH JIaHHBIC;
JuarpaMMbl. CTPOMTH CTOJOYATHIE JUAarpaMMBbl. Camocrosrems
ITpaxkTuueckas pabora Hcnoan3oBars nHpOpManuio, Had paboTa
«ITocTtpoenue MpeJICTaBICHHYIO B T OJMIIax, Ha Bsaumonpose
JayarpamMm). JuarpaMmax Jiisi perieHus! TEKCTOBBIX
Pemrenne TeKCTOBBIX 3a1a4 1 3a71ad U3 peabHOM >KU3HU. pra
3aj1a4, COJIeprKaIInX
JaHHBIE,
IpeICTaBJIICHHBIC B
Tabiauax 1 Ha
auarpaMmmax.
Harasiguasi IIpssMOyTONBHBIHI Pacrnio3HaBaTh Ha yepTeKax, pUCYHKAX, Oponraneheiii | https://resh.edu.ru/
reoMeTpusi. napajuIeneITuIie]I, ONMCHIBATH TUPAMUY, IPU3MY, [UJIHUHID, omnpoc
Durypsol KyO, mpu3mMa, KOHYC, IIap, M300paxkaTh UX OT PYKH, https://ediniy-
B MUpaMuIa, KOHYC, MOJeJMPOBaTh U3 OyMaru, IIacTHIINHA, VerHbiid urok.ru/
NPOCTPAHCTB LUJIUHAP, IIap 1 1poBoJIokU U Ap. IlpuBoauTs NnpuMepsbl omnpoc
e. coepa. 00BEKTOB OKPYKAIOMIETO MHPA, UMEIOIINX
(9 9) HN3o0pakeHue (opMBI Ha3BaHHBIX Tel. HHHI’EB“HY”B
IPOCTPAHCTBEHHBIX Hcnosib30BaTh TEPMUHOJIOTHIO: BEPIIMHA, HbIH OTIPOC

¢uryp. [Ipumepst

pebpo, rpaHb, OCHOBAHHUE, BBICOTA, PAANYC




pa3BEPTOK U auaMeTp, pa3BépTKa. Camocrodrens
MHOT'OTPaHHUKOB, HN3y4aTh, UCIIOJNIB3Ys SKCIIEPHUMEHT, Hast paboTa
OUWINHApa U KOHyca. HaOJII0JICHNE, N3MEPEHHUE, MOJICIIMPOBAHNE, B
IIpakTnueckas TOM YHCJI€ KOMIIBIOTEPHOE, HOMUCHIBATH Bsanmornpose
pa60Ta «Co3nanne CBOMCTBA Ha3BAaHHBIX TEJI, BHISIBJIATH pka
Moenen CXOJCTBA U Pa3JIUUMA: MEXY IUPaMUI0H
MIPOCTPAHCTBEHHBIX W IPU3MOH; MEXIY [MUINHIPOM, KOHYCOM H
buryp». Iapom.
I[MTousitne 00BEMa,; Pacno3snaBarthb pa3BEépTKU
€IUHUIBI U3MEPEHUS napajuiejenunena, Kyoa, npu3mel,
o0béma. O0BEM MUpaMHUIbl, KOHYCa, HUJIUHPA;
MPSIMOYTOJIBHOTO KOHCTPYHUPOBATh JaHHBIC TeJla U3
napasuiejaenumnena, pa3BEPTOK, CO3/AaBaTh UX MOJICIIH.
Ky6a, popmyIibl Co3gaBaTh MO/IEJIM IPOCTPAHCTBEHHBIX
o0BéMa. ¢uryp (13 Oymaru, ImpoOBOJIOKH,
IUIACTWJIMHA W JAP.)
HN3MepsaTH HA MOAEJIAX: JUTUHEI pEOEp
MHOTOTPAaHHUKOB, IUaMETp IIapa.
BeiBoauTth Gpopmyry o0réma
MIPSIMOYTOJIFHOTO TMapauIeIICTIUIIe /1a.
Boryucasats no ¢popmysiam: o0bEM
MNPsIMOYTOJIBHOTO TIapauIesienuneaa, Kyoa;
HCHOJIF30BAaTh AUHUIIBI U3MEPEHUS
00béMa; BBIYUCJAATH O0BEMBI TEI,
COCTaBJICHHBIX U3 KyOOB,
IapaJuIeJIeUIIe/IOB; pelaTh 3a/1a4H C
peaJbHBIMU JAHHBIMH.
IoBTOpeHue, 20 [ToBTOpEeHNE OCHOBHBIX | BBIUMCASITH 3HAUYCHUS BHIPAXKCHUH, OponraneHbiil | https://resh.edu.ru/
06o01meHue, MOHSTHUN U METOLOB coJepiKallluX HaTypajdbHBIC, IIEJIbIe, orpoc
cHucTeMaTH3a KypcoB 5 u 6 kiraccos, IMOJIOKUTEIbHBIE U OTPHUIIATEIILHBIC https://ediniy-
. 006001eHne yucia, OOBIKHOBEHHBIE U JIECITUYHBIE Ycerubiin urok.ru/
(20 yacoB) cucTeMaTu3anus OpoOM, BHEIMOJIHSITH IPeOoOpa3OBaHUS o1poc
3HAHUU. YUCEJI U BbIPAXKECHUU.
BoiOupaTh clioco0 CpaBHEHUS YHUCEl, HHHI’UIBHHYMB
BBIYHCIICHUH, MPUMEHSITh CBOICTBA HbIH OTIPOC
apupMeTHIecKuX IeHCTBUU s
panroHaIu3auu BHIYUCIICHHUH. Camocrostens
Pemath 3agaum U3 peajibHOM KU3HHU, Hasi pabota
NMPUMEHATh MaTeMaTHYeCKUe 3HAHMS JUIs B
3aMMOIIPOBE
peleHus 3a1a4d U3 Apyrux npeaMeToB. pKa

PemaTs 3aga4yu pasHbIMH criocodamu,
CPABHUBATH, BEIOMPATH CIOCOOBI PEIICHUS

Urorosas




3a/1a4M.
OcymecTBJIATHL CAMOKOHTPOJIb BBIITOITHIEMBIX
JeMCTBUM U caMONPOBEPKY pe3yiibTaTa
BBIYHCJICHUMH.

KOHTpOJIbHAs
pabora.

TEMATUYECKOE IIJIAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA) (IIO TOAJAM OBYYEHMUS)

7 kanacc (102 yaca)

HasBanue paznena, KonmuectBo yacoB OcHOBHOE cofiepKaHue Buasl nesiTe1bHOCTH 00y YaIOIINXCS Bunpl, hopmer DJIeKTPOHHBIE
6noka wim Mmoaynst | Beero B ToM ymcre: KOHTPOJIS (uudposbie)
KonTtpomnsHbie Jpyrue Buasl o0pa3oBaTeIbHBI
paboTsI MHCHbMEHHBIX e pecypcsl
(BrITIOUAs OLICHOYHBIX
CTapTOBEIE, pabor
MIPOMEXYTOUH | (TIpaKkTHYECKHUE,
ble U nabopaToOpHEIC)
HUTOTOBBIC)
Paspen 1. Ynciaa u BpruucjaeHus. PanuonajabHbIe YHCIA. 25 yacos.
1.1. Ipobu n 13 2 0 [Mounsarue CucTeMaTH3HPOBATH U 000raliaTh 3HAHUS OponranbHeIil | https://resh.edu.ru/
MPOLICHTHI. panMoHaIbHOTO 00 OOBIKHOBEHHBIX M ACCATHYHBIX APOOSX. orpoc
4YHCIIa. CpaBHUBATH H YNIOPSIAOYNBATH IPOOH, https://ediniy-
ApupmMernueckue 1peo6pa3oBbIBas MPU HEOOXOUMOCTH YcerHbIid urok.ru/
JIEUCTBUS C JNeCSITUYHbIC IPOOU B OOBIKHOBEHHBIE, onpoc
pauroHaIbHBIMU OOBIKHOBEHHBIE B JECSATHYHBIC, B
YHUCIaMH. YaCTHOCTH B OECKOHEYHYIO JIECATUYHYIO HHJ:THBHﬂYaﬂB
CpaBHenwue, JpOOEk. HBIM OTIPOC
YIOPsI0YUBAaHUE IIpumeHsiTL pa3HOOOpPa3HbIe CIOCOOBI U
panvoHaIbHBIX NPUEMBI BIYUCIEHHUS 3HAYEeHU APOOHBIX Bsanvonpose
yncen. [Ipusnakn BbIPa’KeHUI, CoiepKanx pka
JCITUMOCTH, OOBIKHOBEHHBIEC U JE€CATUYHBIE ApOOU: C
aMOCTOSITEINb

pas3yio>KeHue Ha 3aMEHSTh ITPU HEOOXOTUMOCTH Has pabota
MHOXXUTEIN JIECATUYHYIO TPOOs OOBIKHOBEHHOW U
HaTypaJIbHbIX OOBIKHOBEHHYIO JIECSITUHYHOM, Craprosas
qucell. MPUBOJIUTH BBIpaKEHHEK (hopmMme, HATHOCTHKA

HauboJsiee ya1oOHOMU JIJIsi BBIYUCICHUM,
mpeoOpa3oBBIBATh APOOHBIC BEIPAXKEHUS
Ha YMHOXXEHHE H JISJICHUE JECATUIHBIX
Ipo0ei K JIEUCTBUSM C IIEITBIMHA
YHUCJIAMH.

IIpuMeHATHh NPU3HAKHU JICITUMOCTH,
pa3iIoKeHHUe Ha MHOKHUTEIIH

HAaTypaJIbHbIX YHCCJI.




Pemrath 3a1a4M Ha 4acTH, HPOLICHTHI,
MIPOTIOPIMH, HAa HaXO0XKJAeHUE Ipodu
(mporeHTa) OT BETUIHUHBI U BETUINHBI
o e€ npobu (IIpOIIeHTY), ApodHU
(mponeHTa), KOTOPHI COCTABISICT OTHA
BeJIMUMHA OT aApyroii. IlpuBoaurs,
pa3duparhb, OEHUBATH PA3INYHBIC
pelIeHus, 3aIUCH PEIISHUH TEKCTOBBIX
3aaad.

Pemiath MpakTHKO-OPUCHTUPOBAHHBIC
3a/Ja4M Ha IPOOH, TPOIIEHTHI.

1.2 Mpsimast 1 PeanbHbIC Pacrnio3HaBaTh U 00BACHATH, ONHPAsCH ®OponraneHeiii | https://resh.edu.ru/
odpaTHas 3aBUCUMOCTH. [Ips Ha OTIPEICIICHUSI, TIPSIMO orpoc
HPONOPUHOHAIBHO Masi U obpaTHas NPONOPIIMOHANBHEIE U OOPaTHO VCTHEIH https://ediniy-
CTH. IPOHOPIIUOHATIEHO MPOTIOPIUOHAIBHBIC 3aBUCUMOCTH orpoc urok.ru/
CTH. MEXy BEIIMYUHAMH; PUBOIUTH WuauBuayans
MPUMEPBI 3TUX 3aBUCUMOCTEH U3 HBII ompoc
peaIbHOI'O MHUpPa, U3 JIPYTUX YUeOHBIX B3aumonpose
MPEeIMETOB. pka
PemaTh pakTUKO-OPUEHTHUPOBAHHbBIC CamocrosiTens
3a/lavM Ha MPSIMYIO U 0OpPaTHYIO Hast paboTa
MIPOTMOPIIMOHATIHPHOCTH.
1.3. Crenenn CrerneHb C IIpuBOAUTH YK CIOBbIE H OYKBEHHbIE OponTaneheii | https://resh.edu.ru/
HaTypalbHbIM NMpHUMePBI CTETICHUC HATYPaTbHBIM ompoc
[OKa3aTeleM. rokasareisieM, OOBSCHSSI 3HAYCHHSI YCTHBIH https://ediniy-
OCHOBAHUSI CTETICHU U MTOKA3aTeIIsl orpoc urok.ru/
CTEIICHHU, HAaXOUTh 3HAUCHUS CTCITCHEH 150 91070:3701 4722011 3
Buja a" (a — mo6oe paluoHaNbHOE HBII OMpocC
YHUCIIO0, N — HATypaJibHOE YHCIIO). B3aunmonpose
pKa
CamocrosTens
Has paboTa
Pa3nen. 2. Anre6panyeckue BhIpakeHus. 27 4acoB.
2.1. BykBeHHbIC bykBeHHbIE OBJajgeTh anreOpandecKou OponranbHelil | https://resh.edu.ru/
BbIPaKEeHHs. BBIPpA)KCHUSI. TEPMHUHOJIOTHEH U CUMBOJIMKOM, ompoc
IlepemeHnHBbIE. IPUMEHATH €€ B IIPOLIECCE OCBOCHUS YcrHbli https://ediniy-
JlomycTUMBIE yueGHOro MarepHaa. onpoc urok.ru/
3HAYCHUS Haxoaurh 3HaucHUsT OYKBEHHBIX 1502 91070:3701 4722001 3
MEepEeMEHHBIX. BBIPQYKCHUH MPH 3aJaHHBIX 3HAYCHUIX HBII OTIPOC
DOPMYITHI. OYKB; BBITIOJHSITH BBIYHUCIICHHS T10 Bzaumornpose
IIpeoOpa3oBanue dopmyiiaM. BbINOJIHSATH pKa
OYKBEHHBIX npeoOpa3oBaHusl LIEJIOr0 BBIPAKCHHUSI B CamMocTosiTellb




BBIPpA)KCHUM, MHOTOYJICH IPUBEJICHUEM MO00HBIX Has paboTa
packpbITHE CKOOOKH cjlaraeéMbIX, paCKpbITHEM CKOOOK.
TIpUBEJICHUE
MOJO0OHBIX
claraeMbIX.
2.2. CBoiicTBa 5 CBONCTBA CTETICHHU C OBJajieTh anreOpandecKon OponranbHbIi | https://resh.edu.ru/
CTENeHu ¢ HaTypaJbHBIM TEPMHHOJIOTHEH U CHMBOJIMKOA, ompoc
HATYPaJbHBIM IoKa3aTeJIeM. NPUMEHATH €€ B IPOIIECCE OCBOCHUSA Y CTHBIH https://ediniy-
MmoKa3aTeJeM. yue6HOTO MaTepuana. IIlpuMeHaTs ompoc urok.ru/
CBOMCTBA CTCIEHEU C HATYPAJIbHBIM WupuBunyans
IIOKa3aTEeJEM. HBII O1poc
Bzaumonpose
pxa
CamocrosTens
Has paboTa
2.3. MHOTrO4/1€HbI. 15 OHOYJICHHBI. OBaaaeTh aaredOpandeckou OponTaneueii | https://resh.edu.ru/
MHOTOo4I€eHBI. TEPMHUHOJIOTHUEN U CUMBOJIMKOM, ompoc
CnoxeHue, NPHUMEHATH ¢€ B IPOIIECCe OCBOCHHUS https://ediniy-
BBIYUTAHUE, yaeOHOTO MaTepuana. BEINOJIHATH YcerHbIid urok.ru/
YMHOYKEHHUE YMHO>K€HHE OJHOYJICHA HA MHOTOYICH U onpoc
OJTHOYJICHA Ha MHOTO4YJIEHa Ha MHOTOYJICH, IPUMEHSTh
MHOTOYJICH, (opmynbl KBanmpaTa CyMMBbI U KBajapara HHELHBHI[YML
YMHOKEHUE pasHocTH. HbIM OTIPOC
MHOTOYJICHOB. Ocy1ecTBAATH Pa3I0XKECHUE
DopMmyiJibl MHOT'OWIECHOB Ha MHOYKUTEIU Iy TEM Bsanmonpose
COKpaIIEHHOTO BBIHECCHHS 32 CKOOKHM OOIIero pxa
YMHOXCHHSI. MHOYXUTEIIS, IPUMCHCHUS ()OPMYJIIBI CaMOCTOSTEN
Paznoxxenue Pa3sHOCTH KBAJPaTOB, popmyn Has pabota
MHOTOYWICHOB Ha COKPAIEHHOTO YMHOYKCHHS.
MHOXHUTECITH. IIpumeHATH IpeoOpazoBaHUEC KoHTposmbHas
MHOTOYICHOB JIJISI PEIICHUS Pa3ITUIHBIX paGota 3a
3a7at M3 MATEMATHKH, CMEXKHBIX repBoe
MPEAMETOB, U3 PeanbHOH NPaKTHKH. Toyroe.
3HAKOMUTBHCSI C UCTOPUEH Pa3BUTHS
MaTEeMaTHKH.
Pa3nen 3. YpaBHeHus u HepaBeHcTBa. 20 yacos.
3.1. YpaBHeHuUsn 20 VYpaBHeHuEe, MpaBuia Pemiathb JuHEHHOEC YPaBHECHHUE C OJHOM ®ponraneueiii | https://resh.edu.ru/
H HEPaBEHCTBA. npeoOpa3oBaHUs IepEeMEeHHOM’, NPUMEeHsIsI TPaBUJia omnpoc
ypaBHEHUS, 1epexo/ia OT UCXOHOIO YPaBHEHUS K https://ediniy-
paBHOCHJIBHOMY eMy OoJjiee pocToro YCTHBIH

PaBHOCHUJIIBHOCTb




YPpaBHEHHU. Buza. [IpoBepsITh,ABIISICTCS JTU orpoc urok.ru/
JluHeiiHoe ypaBHEHHE KOHKPETHOE YHCIO0 KOPHEM ypaBHCHHUS.
C OJTHOM MEPEMEHHON, IHoadupars npuMepsbl I1ap 4ucell, Wunusunyans
peleHne JTNHENHBIX SIBJISIFOLLIMX CSI PELLIEHUEM JIMHEHHOTO HBIi ompoc
ypaBHeHHil. Pemienue YPaBHEHHUS C ABYMS IEPESMCEHHBIMH.
3a71auC MTOMOIIBIO CrpouTthb B KOOPAUHATHOMN IJIOCKOCTH Bzanmonpose
ypaBHEHMIA. rpaduK JMHEHHOrO ypaBHEHUs C ABYMs pxa
JIuneitHoe ypaBHEeHUE IIEPEMEHHBIMH; IIOJIB3YSICh IPpadHUKOM,
C IByMsI NPUBOJIUTH PUMEPHI PCIICHHUS CamocTosTens
MMEPEMEHHBIMH U €T0 ypaBHEHUSI. Has pabora
rpaduk.Cucrema HaxoauThb pelieHHe CHCTEMBI IBYX
JABYX JIMHEHUHBIX JIMHEHUHBIX yPaBHECHUU C ABYMs
YpaBHEHHH ¢ ABYMs MepPEeMECHHBIMH.
MePEMEHHBIMH. CocTaBisTh U peliaTh YPaBHCHUC WUITH
Pemrenue cucrem CHCTEeMY ypaBHCHHUI MO yCIIOBUIO 3aJa4H,
YpaBHEHHI ciocoOOM HHTEPIPETHPOBATH B COOTBETCTBUH C
IMOJICTAHOBKHU U KOHTEKCTOM 3aJla4H IOJIy4YCHHBIH
CHOCOOOM CJIOKCHHUS pe3yJibTat
Pa3nea 4. Koopaunatel u rpadpuku. 24 yaca.
41.. 24 Koopannaara Touku HN306paxkaTh Ha KOOPAUHATHON NIPSIMOT OponranbHeIil | https://resh.edu.ru/
KoopauHaTs! Ha OPSIMOH. TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM orpoc
rpapuxku YHucnoBbie KOOpJIMHATaM, Jy4H, OTPE3KH, https://ediniy-
MPOMEKYTKH. UHTEPBAJIbI; 3aMIUCHIBATH UX Ha YcerHbIid urok.ru/
Paccrosinue mexny anreOpanvyecKkoM sI3bIKE. o1poc
BYMST TOYKAMH OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH
KOOPAWHATHOM TOYKH 10 33IaHHBIM KOOPJIMHATAM; HHELHBHI[YMB
IPSIMOHA. CTPOUTH TpadUKH HECTOKHBIX HbIM OTIPOC
IIpsimoyrosibHast 3aBUCUMOCTEH, 3aJaHHBIX (hopMyiiamu, B
cucTeMa KOOpJIMHAT TOM YHCJIE C IOMOIIBIO HUPPOBBIX Bsanmonpose
Ha MJIOCKOCTH. nabopaTopuii. pxa
IMpumepsirpadukos, MpumensiTh, H3y4aTh NPEUMYyLIECTBA, CaMOCTOSTENE
3aJaHHBIX HHTEPHPETHPOBATDH I'paduyecKuii criocod
Has pabota

bopmynamu. Urenue
rpauKOB peanbHBIX

MPE/ICTABIICHUS M aHAJIN3a Pa3HOO0Opa3HOit
JKU3HEHHON MH(MOpPMAaIINH.

3aBHUCHUMOCTEM. OcBauBarth NoHATHE QYHKIIAH,
[MousaTtue pyHKIINHA. OBJIaZIeBaTh QYHKIIMOHAITBLHOMN
I'paduxpysKIINA. TEPMHUHOJIOTHUEN.

CpoiicTBa QyHKITHHA.
JInneitnas GyHKIHUA.
[TocTpoenue rpaduka
JIMHEHHOU (PyHKIINH.
I'padux dbyskmm y =

Pacno3zHaBaTh TUHEHHYIO QYHKIIAIO Y =
kx + b, onuceIBaThL €€ CBOMCTBA B
3aBUCHMOCTH OT 3HAUYCHHUH
koadunuentos K u b.

Crtpouthb rpadukn  JTUHEHHONW QyHKIUH,




[x1.

pyHKIIIH

y =IxI.

Hcnoab3oBaTh NU(MPOBLIC pecypehl s
rnoctpoeHust rpaMKoB PyHKIHUN U
U3y4YEHHUSA UX CBOMCTB. IIpuBoauth
OpUMeEpHI JIUHEUHBIX 3aBUCUMOCTEN B
peaJIbHBIX IMIPOLECCAX U SIBJICHUSX.

Paznen 5. IToBTopenne u 06001menne
(6w
5.1 MoBTOpeHue u 6 1 0 IToBTOpeHne BrbiGupaTh, IPUMEHSITH OLIEHHBATH @ponrTambrbIi | https://resh.edu.ru/
ooo6urenue (6 1) OCHOBHBIX MOHSATUN U CIOCcO0bI CPABHEHUSI YMCEN, BBIUUCIICHUH, onpoc
METOJIOB Kypca 7 npeoOpa3oBaHUil BRIPAKCHUH, PEIICHUS VYcTHBIN https://ediniy-
KJracca, 06o01eHue YpaBHCHHIA. ormpoc urok.ru/
3HaHUU OcyuiecTBJISATHL CAMOKOHTPOJIb WunuBunyans
BBINOJIHAEMBIX JEHCTBUH U CAMOIIPOBEPKY HBIN 0IpoC
pe3yabTaTa BbIYMCICHUH, B3aumonpose
npeoOpazoBaHuii, nocTpoeHuii. Pemarn pKka
3aa41 U3 peajabHO )KU3HU, IPUMEHSTh CamocrosTens
MaTeMaTH4eCKHe 3HAHUS IS PeIICHUS Has paboTa
3a/1a4 U3 APYTUX NPEeIMETOB. Hrorosas
PemaTh TekcTOBBIE 321241, CPABHUBATD, KOHTPOJbHAs
BbIOMPATh CIOCO0OBI pPELICHUs 3a0a4H. pabora.
8 kuacc (102 yaca)
HasBanue paznena, KomnuecTBo yacoB OcHOBHOe coiep:kaHue Buasbl geiTeJIbHOCTH 00y4arOLIUXCS Bunsl, popmer DJIeKTPOHHbIE
Omoka wim Monyist | Bcero B ToMm uucre: KOHTPOJISI (undposbie)
KontponbHsie Hpyrue Buasl 0o0pa3oBaTe/IbHBI
paboTsl MUCbMEHHBIX e pecypcsl
(BKiTIOUas OLIEHOYHBIX
CTapTOBEIE, pabor
MPOMEKYTOUHB! | (IpaKTHYECKUE,
€ M UTOTOBbIE) | J1abopaTopHbIE)
Pazpea 1. Uucia u BpluncieHus. 22 yaca.
1.1. Yncnan 15 1 0 KBanpaTHBII KOpEeHb DopMyTHPOBATH ONpenesIeHne DpontansHbli | https://resh.edu.ru/
BbIYMCJIEH n3 gyucia.lloasatue KBaJPaTHOTO KOPHS U3 YHCJIA, orpoc
Hsl. 00 MppanmoHaIbHOM apu(pMETHIECKOTO KBAJAPaTHOTO KOPHS. https://ediniy-
KBaapartn qucJie. JlecaTuunbie IIpumMeHATH OTlepalrio U3BJICYEHUSI VeTHbIi urok.ru/
bl¢ KOpHH OPUOITMKCHUS KBaJApaTHOI'O KOPHIU3 YKCiIa, HCIOJIb3Yys orpoc
HppAITHOHATIBHBIX IpH HEOOXOTUMOCTH KAJbKYJISATOP.
qucell. OneHnBaTh KBaJIPATHbIE KOPHH LETBIMU Nunusunyans




JlelicTBUTEIIBHBIC YHUCIIAMH U JECSITUYHBIMU JIPOOSMH. HBII OTIPOC
qucina. CpaBHEHUE CpaBHUBATH M YHOPSIIOYUBATH
JIEeVCTBUTEIBHBIX panMoHaIbHbBIE U UPpPALIUOHAIIBHBIC Bsanmonpose
YuceIl. Yyuciia, 3alliCaHHbIC C IIOMOIIBIO pka
ApudmMeTHaeCcKui KBaJIpaTHBIX KOPHEM.
KBaJIpaTHBIA KOPEHbD. HMcciieioBaTh ypaBHeHne X° = a, CamoctosTens
VpaBHeHUE Buaa X2 HaXOJHMTh TOYHBIE U IPUOIHIKEHHBIE Hast pabota
= a. CnoiicTBa KopHHU npu a>0.
apuMeTHIecKrx HUccaenoBath cBoiicTBa KBaJgpaTHBIX CraproBas
KBaJIpaTHBIX KOPHEH. KOpHEH, TPOBO/IsI YUCIOBBIC AuarHoctuka
IIpeobpazoBanue 3KCHEPUMEHTHI C UCHOJIB30BAHUEM
YU CITOBBIX KaJdbKyJsTOpa (KOMIILIOTEPA).
BBIPA’KECHU, Jloka3pIBaTh CBOICTBA apU(PMETHIECKUX
coaepIKaIux KBaJIpaTHBIX KOPHEH; TPUMEHSITh UX A
KBaJpaTHbIE KOPHU npeoOpa3oBaHUs BEIPAXKCHUM.
BeInoJiHATH Ipeodpa3oBaHus
BBIPKEHUH, COIEpIKaIlINX KBaJIpaTHBIC
KOpHH. BeIpakaTh IepeMeHHBIC U3
T€OMETPUYECKUX U (PU3HMIECKUX
popmym.
BoruuciasiTh 3Ha4YeHUS BbIpaKECHUM,
coJZiepyKallnX KBaJgpaTHbIEe KOPHHU,
HCITIOJIB3YSI TIPU HEOOXOANMOCTH
KaJIbKYJISITOP.
Hcnoab30BaTh B X0J1€ peUICHUS 3a7a4
3JIEMEHTApHBIE TIPEJICTaBICHNUS,
CBsI3aHHBIC C TPUOIMKEHHBIMU
3HAYECHUSIMHU BEJIWYHH.
3HAKOMUTBLCS C UCTOPHEH pa3BUTHUS
MaTEeMaTHKH.
CreneHn ¢ CrerneHs C HebIM DopMyJIUPOBATH OTIPeAeIeHHe CTEIICHU C OponranbHelil | https://resh.edu.ru/
eJbIM IMOKa3aTeJIeM. nensiM rnokasaresiem. IlpeacraBasite ormpoc
nokKasarteJjeM. CranmapTHas 3aImch 3anMch OOJIBIINX U MaJIbIX YHCEN B https://ediniy-
yucna. Pasmepsl craunapTHoM Buje. CpaBHMBATHL yucia u | YCTHBIH urok.ru/
OO0BEKTOB BE€JIMYMHEBI, 3alIUCAHHEBIE C OIIpoC
OKPY>KaIoIIeTo MHUpPa ncriosib3oBanueM crerenu 10.
(OT pITeMEeHTapHBIX HUcnoap30BaTh 3aMMCh 9YHCENT B I/IH?HBHﬂyaﬂb
4acTHUl, 10 CTaHJAApPTHOM BHJIE JUISl BHIPAKEHUS HBIM OIIPOC
KOCMHYECKUX pa3MepoB OOBEKTOB, UIUTEIBHOCTH
0OBEKTOB), MIPOLIECCOB B OKPY’KAIOMIEM MHUpE. Bsanmonpose
JUTUTEIbHOCTD ®opmyanpoBaTh, 3aNNCHIBATH B pka

IpoOLCCCOB B

cUMBoOJINYecKoil ¢opme 1




OKpY>KaloIlleM MHUpe.

HLIIOCTPHPOBATh IIPUMEPAMHU CBOICTBa

CamocTosTeb

CBolicTBa CTENEHU C CTENEHHU C IIEJIBIM ITOKa3aTeJIeM. Hast paboTa
LIEJIBIM TTOKAa3aTEIeM. IIpuMeHATH cBONCTBA CTENEHH ISt
npeoOpa3oBaHUs BBIPAKCHUH, COMEPIKALITNX
CTEIICHHU C IIE€JIBIM ITOKa3aTeIlIeM.
BbINOJHATH JeicTBHSA C YHCIaMH,
3alMCaHHBIMH B CTaHIAPTHOM BHJIE
(yMHOXXEHHE, NIeJI€HHUE, BO3BEICHHE B
CTEICHB)
Paznen 2. Aaredpanyeckue BbipakeHusi 20 yacos.
2.1 15 Anrebpaudeckast 3anuchIBaTh alrcOpanydecKue ®OponraneHeiii | https://resh.edu.ru/
Aaredpanyecka npoosk. JlomycTumbie BeIpakeHusi. Haxoanurnb orpoc
s1 IpO0b. 3HAYCHUS 0o0acTh OmpeeICHUs PAIlHOHAITBEHOTO https://ediniy-
IIEPEMEHHBIX, BBIpa)KEHUS. BBINOJIHATH YHCIOBBIE VerHerit urok.ru/
BXOJAINUX B TIOJCTAHOBKHU U BBIYUCJATH 3HAYECHUE OIpocC
anre0pandeckue IpoOH, B TOM 4YHCJIE C MOMOIIHIO
BBIPAKCHUS. KaJbKyJISITOpa. @OpMYyJTHPOBATH OCHOBHOE MH}EHBHﬂyaﬂb
OCHOBHOE CBOMCTBO CBOMCTBO alreOpanvecKoipoou u HBIM OTIPOC
anreOpandecKoun NPUMEHSITH €ro JJis Ipeoopa3oBaHus
npoou. CokpaiiieHHue apobeli. BbINoJHATH JeificTBUSA C Bsanmonpose
IpoOei. anredpandeckuMu apoosimu. [IpumeHsTh pKa
CrnoxeHue, mpeodpa30BaHUS BBIPAKEHUM I PEIICHUS CaMOCTOSTENE
BBIYHTaHUE, 3ajia4. BeIpaxkaTh nepemMeHHble U3 (Gopmyi
YMHOXEHHE U (busnuecknx, TeOMETPUICCKUX, Hasi padora
JieaeHne OITMCHIBAIOIINX OBITOBBIC CHUTYAIlNM).
anre0pandecKnx
IpoOei.
IIpeoOpa3oBanue
BbIpaXKEHUU,
coJiepIKaIINX
anreOpandecKkue
apobwu.
2.2. KpagpaTtHeiii | 5 KBaapaTHbrit Pacno3HaBaTh KBaJIpaTHBIA TPEXUIICH, OponraneHeiii | https://resh.edu.ru/
TPEXUIEH. TPEXUIIEH. YCTaHaBJIMBAThBO3MOYKHOCTbH €r0 orpoc https://ediniy-
PazoxeHue Pa3I0KeHUSI HA MHOXKHTEIIH. YcTHbI#H urok.ru/
KBaJIpaTHOTO PackiaabiBaTh HA MHOKUTEJIH orpoc
TpéxuieHa Ha KBa/IpaTHBINA TPEXUJICH C WumuBuyans
MHO>XHUTEJIH. HEOTPHUIATEIbHBIM JTUCKPUMHUHAHTOM. HBII orpoc
B3aumonpose
pKa

CamocTosTeb




| Has paGota

Pa3nen 3. YpaBHeHus U HepaBeHCTBa. 40 4acoB.

3.1 15 KeaapatHoe Pacno3HaBaTh KBaJpaTHbIC YPABHCHUSI. OponranbHeiii | https://resh.edu.ru/
KBanparubie ypaBHEHHE. 3anuceIBaTh (pOpMyJTy KOpHEH ompoc
YPaBHeHHs Henonnoe KBaIpaTHOTO YPaBHEHUS; pellaTh https://ediniy-
KBaZpaTHOE KBaJpaTHbIe yPABHEHHs] — MOJIHbIE U Verubiid urok.ru/
ypaBHeHue. @opmyiia HEIOJIHBIE. OIpoc
KOpHEN KBaJApPaTHOTO IIpoBoauTh npocreimue uccjaeJ0BAHUA
ypaBHeHUs. Teopema KBaJpaTHBIX ypaBHCHUH. MH)VIHBHHYMB
Buera. Pemiath ypaBHEeHUs, CBOISIIHECS K HbIH ONIPOC
Pemenne ypaBueHuid, KBaJpPaTHBIM, C IIOMOILBIO
CBOJSIIUXCS K npeodpa3oBaHUil U 3aMEHOM Bsanmonpose
KBaJpaTHBIM. IIEPEMEHHOM. pka
IIpocreiimue gpoOHO- Ha6ar01aTh 1 aHAJIU3UPOBATH CBSI3b
Camocrostens
paluoHaIbHbIC MEXIYy KOPHSIMHU UKOdPPHUIIMeHTaMHU Has pabota
YpaBHEHHUS. KBaJpPaTHOTO YPaBHEHMS.
Pemienne TekCcTOBBIX dopmyaupoBartb TeopeMy Buera, a KoHTpobHAs
3aJ1a4 ¢ TOMOIIBIO TaK)Xe OOpaTHYIO TEOpeMY, IPUMEHSTh 3TH paGota 3a
KBaJpPaTHBIX TEOPEMBI IS PEIICHUS 3a1ad. repBoe
YpaBHEHHUIA. PemaTtp TekcTOBBIE 3a1a4HU HoNyrome
anreOpandecKuM CocoOOM:IIePEXOIUTh
OT CJIOBECHOH (POPMYIUPOBKH YCIOBUS
3a7a4d K anrebpandeckoi MOJeIn ImyTEM
COCTaBJICHHUS] YPaBHCHHUS; pelIaTh
COCTaBJICHHOE YPaBHEHHE;
HHTEPIPETUPOBATH PE3yJIbTAT.
3HAKOMUTHCA ¢ UCTOPHell Pa3BUTHSA
anreOpshl.
3.2. Cucrembl 13 JIuneitnoe Pacno3naBaTh JIMHEHHBIC YPABHEHUS C OponranbHeIil | https://resh.edu.ru/
YPaBHeHMii. YpaBHEHHE C ABYMsI JIBYMsI IEPEMEHHBIMU. orpoc
IepEeMEHHBIMH, €T0 Crtpouthb rpaduku JUHEHHBIX YpaBHEHUI, https://ediniy-
rpaduk, IpEMepsI B TOM 4HCJIE Vel urok.ru/
pelIeHust ypaBHEHUN HCHO0JIb3Yysl HH(POBLIE peCypChl. Opoc
BIIEJIBIX YHCIAX. Pazanuars nmapajuiesbHbIE U
Pemrenne cucrtem MIePECEKAIONIHECS MPSIMBIE 10 UX I/IH?HBHﬂyaﬂb
NBYX JTHHEWHBIX YPaBHEHHUSIM. HbIM OTIPOC
YpaBHEHUN C IBYyMS Pemiatb cucTeMbl JIBYX JIMHEHHBIX
IIePEeMEHHBIMH. YpaBHEHUH C ABYyMsI IEpEMEHHbBIMU Bsanmonpose
IIpumeps! pentenus IIOJICTAHOBKOM U CJIOKEHUEM. pka
CHUCTEM HEJIMHEWHBIX Pemrars npocreine cuctemsl, B
o . CamocrosiTens
YpaBHEHHUI C ABYyMsI KOTOPBIX OJIHO M3 YPaBHEHUH He
IIepEeMEHHBIMH. SIBJISIETCSI JIMHEHHBIM.




I'paduueckas IIpuBoauts rpadpuyeckyro Has paboTa
UHTEpHpeTanus HHTEePNPETALUI0 PEIICHUS YPABHEHUS C
YpaBHEHHUS C ABYyMsI IBYMsI IEPEMEHHBIMH U CHCTEM
IIEPEMEHHBIMHU U YPaBHEHUIC ABYMS MEPEMEHHBIMU.
CHCTEM ypPaBHEHHUU C Pemiaths TekcToBBIC 3aa4M
IBYMSI anrebpandeckuM crrocodbom
MIEpPEMEHHBIMHU.
Pemenne TekcTOBBIX
3a/7a4 ¢ TOMOIIBIO
CHUCTEM ypaBHEHUH.
3.3. HepaBenctBa. | 12 YucioBbie D opMyJTHPOBATH CBOWCTBA YHUCIOBBIX ®OponraneHeiii | https://resh.edu.ru/
HEepaBEHCTBa U HUX HEPaBEHCTB, WIUTIOCTPUPOBATH UX Ha ormpoc
CBOMCTBA. KOOPJAUHATHOUN NPSIMOU, IOKA3BIBATH https://ediniy-
HepaBeHCTBO C anreGpanuecKu. VeTHbI#A urok.ru/
OJHOU NEPEMEHHOM. IIpyMeHsATH CBOMCTBA HEPABEHCTB B XO/1€ onpoc
JInneliHbIE peuienus 3ana4d. Pemars nuHeiinbie
HEpaBEHCTBA C OAHOM HEPAaBEHCTBAa C OJHOU NEPEMEHHOM, HHJVIHBHﬂyaHb
TEPEMEHHON U X n300pakaTh pelreHre HepaBeHCTBA Ha HBIM OTIPOC
pemenue. CucteMsl 4YHCJIOBOU OPSIMOM.
JIMHEUHBIX Pemrarb cuctembl JIMHEHHBIX Banmonpose
HEPAaBEHCTB C OJTHOM HEpPaBEHCTB, N300pakaTh pelIeHne pka
IIEPEMEHHOMN U UX CHUCTEMbl HEPABEHCTB Ha YUCJIOBOU
peuieHue. IPSIMOM. Cavocrosren
Has paboTa
HN3o6paxxenue
pelIeHUs! JTUHEUHOI O
HEpaBeHCTBA U UX
CHCTEM Ha YHCJIOBOHU
npsiMOi.
Pa3nen 4. ®yuknuu. 14 yacos.
4.1. OcuoBubie | 5 I[Horsatue pyHKIUH. Hcnoan3oBaTh PyHKIHOHAIBHYIO OponTaneheiii | https://resh.edu.ru/
MOHATHS. O6macTh onpeaeneHus TePMHMHOJIOTHIO U CUMBOJIMKY. orpoc
U MHO>KECTBO Boruncaste 3HaYeHUs QYHKIINNA, 3aJaHHBIX https://ediniy-
3HAYCHUU (PYHKIIUH. bopmymamu (Ipu HEOOXOTUMOCTH YcrHbli urok.ru/
CriocoObI 3a/TaHUS HUCIIOJb30BaTh KaJIbKYJISITOP); COCTABJIATH omnpoc ]
QyHKIMIA. TaBJMIbl 3HAYEHMIT QyHKIUY. https://matematika
I'paduk GyHKITHH. CTpouTh Mo TOYKAM rpadpuku QyHKITHIA. Wunusuyans w
CpoiicTBa GyHKIHH, OnuchiBaTh cBOiicTBa (DYHKIMHU Ha HbIH onpoc online/grafik.php
UX OTOOpaXKeHHEe Ha OocHOBe €& rpa)M4ecKoro MnpeJ/ICTaBICHUS.
rpaduxe. Hcnoap3oBaTh QyHKIMOHAIBHYIO E;:HMOHP OBC

TEPMHUHOJIOTUIO M CHMBOJINKY.
HccaegoBats npuMeps! rpadukos,




OTpaXaromux peajJbHbIC MTPOLICCChI 1

CamocTosTeb

siienus. [lpuBoanTs NpUMepbI Has paboTa
MIPOLIECCOB U SBJICHUH C 3aJaHHBIMH
CBOICTBaMHM.
Hcnonb30BaTh KOMIBIOTEPHbIE
NporpaMMmbl JUIsi IOCTPOECHUS IPaUKOB
GYHKOUHA U U3yUYCHUSI NX CBOUCTB.
4.2. YncjoBrbie YUrteHne u NoCTpOeCHNE Haxoauts ¢ nomMoibio rpapuka dpynkuun | OponranbHelil | https://resh.edu.ru/
pynkumn. rpa¢ukoB QyHKIIHUH. 3HA4YEHHE OJHON M3 pacCMaTpHUBAEMBIX onpoc
I[Tpumeps! rpadukon BEJIMYUH IO 3HAYCHUIO JAPYTOii. https://ediniy-
dyHKIMHA, B HECHOXHBIX CydasXx BbIPaXaTh YcerHbIid urok.ru/
OTpaKaroInux ¢opMysi0ii 3aBUCUMOCTB MEXKAY ompoc .
peasnbHble MPOLECCHI. BEJIMYUHAMM. https://matematika
DyHKIIHH, OnuchIBaTh XapakTep M3MeHeHHs ojHoii | VIHAMBUIyamh m.ru/calculate-
ONUCHIBAIOIIIHAE BEJIMYUHBI B 3aBUCUMOCTU OT U3MEHEHUS HBII O1POC online/grafik.php
OpsIMyI0O 1 OOpaTHYIO npyroii. Pacnmo3HaBaTh BUIBI H3yYaeMBbIX
MIPOTIOPIINOHAIIbHBIC (pynknuii. [loka3bpIBaTh cXeMaTHYECKHU Bsanmonpose
3aBHCHUMOCTH, UX ITOJIOKEHHUE HAa KOOPIMHATHON IUIOCKOCTH pka
rpaduku. I'mnepbona. rpadukoB GyHKIHHA Buma: y = X, Yy = C
Ipacbux dyHKimy y = . aMOCTOSITEINb
. Has paboTa
X.(:?YHKL[I/II/Iy—X,y y =Vx y = |x|.
=X Hcnonb3oBarth  (PYHKIHOHAJIBLHO-
y = VX, y = Ix}|; rpapuyeckue mnpeacTaBJIeHUS JIIS
rpadudaeckoe pelIeHNsT U UCCIeI0BaHUs ypaBHECHUH U
peuleHue ypaBHEeHUH CHCTEM ypaBHEHHH.
U CUCTEMYpPaBHEHUH. IlpumeHaTh LM(PPOBLIE pecypebl Ul
MOCTPOCHUS TpaUKOB (QYHKITUHA.
Paznea S. IloBTopenne u 00001eHue. 6 4acos.
IMoBTOpEHHE U I[ToBTOpEHHE OCHOBHBIX BbI6MpaTh, NPUMEHATH, OLEHUBATH OponTaneheiii | https://resh.edu.ru/
0006menue (6 1) MOHSATUI U METOI0B €Ioco0bl CPABHEHUSIYNCEIL, BBIYUCIECHUH, onpoc
KypcoB 7 u 8 KJ1accos, peoOpa30BaHNUM BBIPAKESHUHN, PEIIICHUS Vel https://ediniy-
06006IIeHrEe 3HAHMIA. ypaBHEHHIA. ompoc urok.ru/
Ocy1iecTBJISATH CAMOKOHTPOJIb WunuBuayans
BBINOJIHAEMBIX JEHCTBUH U CAMOIIPOBEPKY HBIN onpoc
pe3yJibTaTa BBIUYUCIICHUH, B3aumornpose
npeoOpa3oBaHUM, TOCTPOCHUH. pKa
Pemath 3aga4n U3 peajibHOM KU3HH, CamocTosTelb
NPUMEHSATh MaTeMaTHYECKNE 3HAHUS JUTSI Has paboTa
peleHus 3a1a49 U3 JIpyTrux IpeIMETOB. Hrorosas
Pemrath TeKcTOBBIE 3a1a41, CDAaBHUBATD, KOHTPOJIbHASI
BBIOMPATH CNOCOOBI PEIICHUS 3a/1a4H. pabora

9 kmacc (102 yaca)




Hazpanue pa3zena, KoaunuecTBo yacoB OcHOBHOE coTepKaHHE Buabl neAaTeIbHOCTH 00YYAIONIAXCS Bunsl, popmer DJIeKTPOHHBIE
Omoka wim Moayast | Beero B tom uucrne: KOHTPOJIS (uudposrbie)
Kontponsa Jpyrue BusI o0pa3oBaTejibH
bIe PabOTHI MMHCHbMEHHBIX ble pecypchl
(BKITIOUAs OLIEHOYHBIX
CTapTOBEHIE, pabot
MPOMEXKyTO | (TpaKkTHYECKHe,
YHBIC U nmabopaTopHEIE)
HUTOTOBBIC)
Paspen 1. Yucaa u BpluuciaeHnsa. 9 4acos.
1.1. 9 1 0 ParnmmonanbHbIE YMcCIa, Pa3BuBaTh mpeacTraBJIeHHs O YACIAX: OT DpOoHTATIBHBII https://resh.edu.r
JleiicTBUTEIbHBIE HppalnroHaJIbHBIC YHCIIA, MHO’KECTBA HATYypPaIbHBIX YHCEI 10O ornpoc u/
qucJja. KOHCYHBIC U MHO>XKECTBA ﬂeﬁCTBHTeJ’IbHLIX qUCCII.

OCCKOHEYHEBIC
JICCTUYHBIC APOOU.
MHokecTBO
OE€UCTBUTEIbHBIX YHCEII,
JCUCTBUTEIIbHBIC

qpciia KaKk OECKOHEYHBIE
JICCITUYIHBIC JIPOOH.
B3anMHO oJHO3HAYHOE
COOTBETCTBUE MEXIY
MHO>KECTBOM
NENCTBUTEIIbHBIX

4yH1ceJl U MHOKECTBOM
TOYEK KOOPIAMHATHOM
OPsSIMOU.

CpaBHeHue
NE€UCTBUTEILHBIX YHUCEIT,
apudMeTHICCKUC
IEUCTBUS

C IeHCTBUTCIBLHBIMHU
YHUCJIIaMH.
IMpubmmkéHHOE 3HAYCHUC
BCIIUYHUHBI, TOYHOCTH
OPUOITIHKSHUS.
OKpyTJieHue ducel.
IIpuknaka u oueHka
pe3yabTaToB
BBIYHCIICHUM.

O3HAKOMUTBCH C BO3MOYXHOCTBHIO
MpeJCTaBICHUS JEUCTBUTEILHOTO YHUCIa
Kak OCCKOHCYHOM JIECATUIHON apodu,
NPUMEHSATH JCCITUYHBIE MPUOIMKEHUS
panMoHaIbHBIX U UPPALTUOHATBHBIX
YUCEII.

N3o0paxars AeHCTBUTEIbLHBIE YHUCIIA
TOYKaMHM KOOPJAMHATHOM MPSIMOMU.
3anuchiBaTh, CPABHUBATh U
YHOPSIAOYMBATH JIEUCTBUTEIbHBIE YHCIIA.

BbINOJIHATH, coueTasi yCTHBIE U
MMUCbMEHHbBIC TPUEMBI,
apupmMeTrnyeckKkue JecTBUA C
palMoHaILHBIMHA YHCIAMU;, HAXOAUTh
3HAYECHUS CTETIEHEH C LEIbIMU
MMOKa3aTeJsIMH U KOPHEH; BBIYMCJIATH
3HAYE€HUs] YMCJIOBBIX BBIPA’KEHUM.
IMoayuurs npejacraBjeHue O 3HAYUMOCTU
JIEMCTBUTEIILHBIX YHCEI B IPAKTUUYECKOU
AesITeIbHOCTHU YeJIOBEeKa.
AHAJIM3MPOBATH M 1€JaTh BHIBOABI O TOYHOCTH
MPUOJIMKEHUS ACHCTBUTEILHOTO YUCIA TIPH
pelIeHnu 3a1a4.

OKpyTIATH AeWCTBUTENIbHBIE YUCTIA,
BBINOJIHATH MPUKHUJKY pe3ylbTaTa
BBIUMCJICHU M, OLleHKY 3HAYEHUN YHCIIOBBIX
BBIPAYKECHUH.
3HAKOMUTBLCS C HCTOPHEH MaTEMAaTHKH.

VYcTHbll onpoc

WnnuBuayansH
BIl OTIpOC

B3aumonposepk

a

CaMoCTOSTEIIbH

a.

a1 pabora

CraproBas
JMATHOCTHKA

https://ediniy-
urok.ru/




Pa3nen 2. YpaBHeHHs1 M HepaBeHCTBa. 44 yaca.

2.1. YpaBHeHust 14 JluneiiHoe ypaBHEHHE. OcBanBaTh, 3aIOMHHATH M NPHMEHSTH DpOoHTATIBHBIN https://resh.edu.r
¢ OJHOI Pemenue ypaBHeHU, rpadguyeckue METOAbI IIPU PELICHUH onpoc u/
nepeMeHHO. CBOJISIIIUXCST K ypaBHEHHI, HEPABEHCTB U UX CHCTEM.

JIMHEHHBIM. Pacno3naBaTh LeJble U IPOOHBIE Vernslii onpoc | https://ediniy-

Ksanparnoe YpaBHCHHSL. urok.ru/

ypaBHenue. Perrenne PemiaTh JuHeHbIE U KBAAPATHbIE HEMHBHHyam’H

YpaBHCHHH, YPaBHEHMs, YPABHCHUS, CBOSIIIIUECS K bIM OPOC

CBOJISIIIIUXCSI HHUM, MpocTeiine aApo6GHO-

K KBaJpaTHBIM. pauuoHaIbHbIE YPABHEHHUSI. Bsanmonposepk

BukBanparHbie IMpeasiaraTs BO3MOXHBIE CIIOCOOBI a

YpaBHCHHSI. peUICHUsT TEKCTOBBIX C

aMOCTOSITEIIbH

IMpumepsl peureHus 3a1a4, 00CyKAaTh UX H PelIaTh TCKCTOBBIC as pabota

ypaBHCHHI 3a/1a9u pa3sHbIMH CIIOCOOAMHU.

TPEThEN U YETBEPTOU 3HAKOMHUTBLCS C UCTOPHEH pa3BUTHUS

crereHe MaTeMaTHKH.

pas3ioKeHUEeM Ha

MHOKUTEIIH.

Pemenue apo6HO-

paroHaTbHBIX

YPaBHEHUI.

PerieHne TEKCTOBBIX

3a7a4 anreOpandecKum

METOIOM.
2.2. Cucrembl 14 JIuneliHOe ypaBHEHHE C OcBanBaTh U NPUMEHATH IPUEMBI DpoHTATBHBII https://resh.edu.r
ypPaBHEHHIA. IBYyMsI IEPEMEHHBIMU U pEeLICHHUS] CHCTEMBI orpoc u/

ero rpaduk.

Cucrema AByx
JINHEUHBIX ypaBHEHUU
C AByMs NEpEeMEHHBIMU
U e€ pelIeHue.
Pewmenne cucrem

ABYX YpaBHEHHUH, OJTHO
U3 KOTOPBIX JIMHEHHOE,
a Ipyroe — BTOpPOit
CTEIIEHU.
I'paduyeckas
UHTEpHOpeTanus
CHUCTEMBI YPaBHEHUH ¢
JABYMSI IEPEMEHHBIMU.
Penienne TeKCTOBBIX

JIBYX JMHEWHBIX YpaBHEHWH C JBYMs
MIEpEeMEHHBIMU U

CHUCTEMBI IBYX YpaBHEHUI, B KOTOPBIX
OJTHO ypaBHEHHE

HE SIBJISICTCS] JIMHECHHBIM.

Hcnonb3oBaTh QyHKIIMOHAIBHO-
rpaduUecKHue IIPEICTABICHUS IS PelIeHH s
M McCJIeIOBAHUS YPAaBHEHHUH U CHCTEM.
AHATH3MPOBATh TEKCTHI 3a/1a4, PelIaTh UX
anredpandeckuM CIIOCOOOM: MepexoauTh OT
CIIOBECHOH (POPMYIIMPOBKH yCIIOBUSI
3a7a4M K ajareOpandecKko MoJesu
IMyTEM COCTABJICHHSI CHCTEMBI yPaBHEHU;
pelaTh COCTaBJICHHYIO CUCTEMY
YpaBHEHHWII; HHTEPNPETUPOBATH PE3yJIbTAT.

VYcTHbl onpoc

UnnuBuayansu
bIi1 O1poC

B3aumonposepk
a

CamMocTOSTEIbH
ast pabora

https://ediniy-
urok.ru/




3aj1a4 anreOpandecKuM
CIocoOoOM.

3HAKOMHUTBCHA € I/ICTopl/leﬁ pa3sBUTUA
MaTCMAaTUKH.

2.3. 16 YuciaoBbie Yurarh, 3aIMCHIBATDH, IOHUMATD, ®OpoHTANBHBIN https://resh.edu.r
HepaBenctBa. HEpaBEeHCTBA U UX HHTEPNPETHPOBATH HEPABCHCTBA; ompoc u/
CcBOMCTBA. HCTIOJIb30BaTh CUMBOJIMKY H
Jluneitabre TEPMHUHOJIOTHIO. BHINOIHATE Yernprit onpoc | https://ediniy-
HEpaBEHCTBA C OJHOM npeodpa3oBaHUsI HEPABESHCTB, urok.ru/
IIEPEeMEeHHON U UX HCIOJIB30BATH ISl IPEO0pa30BaHUs I/IIV{HHBHHYMBH
pelieHue. CBOMCTBA YHMCIIOBLIX HEPABEHCTB. bIM OIPOC
CucTeMbl TUHEHHBIX Pacno3HaBaTh JIMHCHHbBIC U KBaJpaTHBIC
HEPaBEHCTBC OJHOU HepaBeHCTBA. PemiaThs JIUMHEHHbIE Bsanvonposepx
IIEPEMEHHOM U UX HEPaBEHCTBA, CUCTEMbl JIMHEHUHBIX a
pelieHwue. HEPaBEHCTB, CUCTEMbI HEPABCHCTB, CaMOCTOSTeIbH
KBaapatHabie BKJTFOYAIONINX KBAJPAaTHOC HEPaBEHCTBO, as pabota
HEpaBCHCTBA U UX M pemiaTh Ux; 00CY:KIATh MMOJyUYCHHBIC
pelieHue. peuIieHus.
I'padmueckas N3o00paxkarTh pelieHre HEPABEHCTBA U
HHTepHIpeTans CHCTEMBI HEPAaBEHCTB Ha YHCJIOBOH
HEPaBEHCTB U CHUCTEM MPsIMOii, 3aIUCHIBATH PELICHHE C
HEPaBEHCTB C ABYMsI IIOMOIIbIO CUMBOJIOB.
IIePEMEHHBIMH. PemaTh KkBanpaTHBIC HEPABESHCTBA,
HCIIOJIB3Ys rpaduueckue
MPEACTABICHUSI.
OcBauBaTh U NPUMEHSITh HEPABCHCTBA MIPH
pelIeHUH pa3IuYHbIX 3a/1a9, B TOM YHCIIE,
MIPAKTHKO-OPHUECHTUPOBAHHBIX.
Pasnen 3. @ynknun. (16 yacos).
3.1. ®yHkuum. 16 Ksanparuunas Pacno3HaBaTh BUAB U3yUaeMbIX (yHKIIHH; DpoHTATBHBIN https://resh.edu.r
byskuus, eérpaduk WLJIIOCTPUPOBATH CXEeMATHYECKH, ompoc u/

U CBOWCTBA.
ITapabomna,
KOOPJUHATHI
BEPUINHBI ITapadoIIkl,
OCh CUMMETPHUHU
napaOoJTbI.
CrenieHHBIC
¢yHKIIHU C HATY
panbHBIMU
mokasarejassMu 2 U 3,
ux rpaduKu u
CBOMCTBA.

00'BSICHSITH PACIIOJIOKCHUE HA
KOOPJAHWHATHOM TIIIOCKOCTH IpaduKOB
dbyuknmit Buma:y = kx, y = kx + b, y =

K'y=ax y=ad

X
Yy = X, Y = |X| B 3aBUCUMOCTH OT
3Ha4YeHUH KO3((HUIINEHTOB; ONMHCHIBATH
HUX CBOWCTBA.
Pacno3naBaTh KBaJIpaTHIHYIO (QYHKIIUIO
o gopmyse. [IpuBoAUTH NPUMePHI
KBaJpaTUYHBIX 3aBUCUMOCTEN U3peanbHOMI

VYcTHbll onpoc

NnnuBuayanbH
Bl O1IpoC

B3aumonposepk
a

CaMoCTOSTEIIbH
ast pabota

https://ediniy-
urok.ru/

https://matemati
kam.ru/calculate

online/grafik.ph
p




I'paduxu  GyHKIMIA: Y

y:kx+b, y:—k,
= ax?,

X
y=adcy= xy=|
x|

J)KU3HH, (PU3UKH, TEOMETPUH.
BeISBAATH 1 000011aTH 0COOSHHOCTH
rpaduka KBaIpaTHIHON (PyHKOHU Y =
ax’ + bx + c.
CTpouTh U N300paxaTh cXeMaTHYeCKHU
rpadUKN KBaIPAaTUIHBIX (QYHKIIHH,
3aMaHHBIX opMyIaMu BHAAY = ax’,y =
ax* + q,y = ax + p)?,y = ax’* + bx +
C.
AHAJIM3MPOBATH U NPUMEHSTH CBOIiCTBA
M3y4EeHHBIX (DYHKIMH JJUIs1 UX TOCTPOCHUSI,
B TOM YHCJI€ C IOMOIIBIO IIU(PPOBBIX

pecypcoB.

Pa3znen 4. UnciioBbie nocienoBareabHocTu (15 1)

4.1. YucjoBble
MOCJIeI0BATEIbHOC
TH.

15

IloHsiTHE YnCcIOBOM
MMOCJICIOBATEIILHOCTH.
3ananue
MOCIEIOBATSIIFHOCTH
PEKYypPPEHTHOM
bopmynoii u
bopmymnoii n-ro
YJICHA.
Apudmerndeckas u
reoMeTpHuYecKas
MIPOTPECCHH.
dopmyiJibl N-ro 4ieHa
apudmeTudaecKkon u
TeOMETPHUYIECKOMI
MIPOTPECCHI, CYMMBI
MIEPBBIX N YICHOB.
H3obpakeHHne YICHOB
apupMEeTHIECKOU U
reOMEeTPUUYECKOU
Oporpeccuii ToukaMu
Ha KOOpJIMHATHOM
TJIOCKOCTH.
JluaeHbIN U
9KCIIOHEHIIHAJIbHbIH
pocT.

Cro>XHbl€ MPOLEHTHI.

OcBauBaTh U NIPUMEHATh UHICKCHBIC
0003HaueHUs, CTPOUTH peuyeBble
BBICKA3bIBAHMS C MCTIOIb30BaHUEM
TESPMHUHOJIOTHH, CBSI3AaHHOU C TTIOHSITHEM
TIOCJIEIOBATEITLHOCTH.

AHaIM3UpPoBaTh GOPMYITy N-TO YIICHA
TOCEIOBATEILHOCTH HITH PEKYPPCHTHYIO
(hopmyny M BBIUYMCIATH YICHBI
MMOCJIeI0OBATEIbHOCTEH, 3aJaHHBIX dTUMU
dbopmynamu.

YceranaBiauBaTh 3aKOHOMEPHOCTH B
MMOCTPOEHHH TIOCJIEI0BATEIILHOCTH, €CIIU
BBITIMCAHBI MIEPBbIE HECKOJIBKO €€
YIICHOB.

PacnioznaBaTth apudMETHICCKYIO U
TE€OMETPHYECKYIOTIPOTPECCUH TIPHU
pa3HBIX crmocobax 3aJaHusl.

PemaTs 3a1auu ¢ ICHOJIF30BaHUEM
popmyn N-ro urieHaapuUPMETHIESCKON U
reoOMEeTPUUYECKON NPOrpeccuii, CyMMbI
MEePBBIX N YJICHOB.

N3o0pakaTh YJICHBI
MOCJIeI0BATEIbHOCTH TOUKAaMH Ha
KOOPJIMHATHOM IIJIOCKOCTH.
PaccmaTpuBaTh NpUMepPbI MPOLECCOB U
sIBJIEHU I U3 peaJibHOM >KU3HHU,
WUTIOCTPUPYIOIINEC H3MCHCHHC B
apupMEeTHIECKON ITPOTPECCUH, B

OpOoHTaIBHBIN
omnpoc

YcTHbli onpoc

NunuBuayansx
BIif onpoc

B3aumonposepk
a

CamocTosTenbH
ast paboTa

https://resh.edu.r
u/

https://ediniy-
urok.ru/




reoMEeTPUYECKON POrpECCHUH;
n300pakaTh COOTBETCTBYIOIINE
3aBUCHUMOCTH IpadUIEeCKH.

PemaThb 3ajauM, CBsI3aHHEBIC C
YHCIOBBIMH MMOCIEIOBATSIIEHOCTIMH, B
TOM YHCIE 3aJ1a4d U3 PEaTbHOU JKU3HUC
HUCTIOJIF30BaHUEM THU(PPOBBIX TEXHOJIOTHI
(IIEKTPOHHBIX TAOIHI, TPapUIECCKOTO
KaJIbKyJISITOpa M T.IL.).

PemraTh 3a/1a4y Ha CJIOKHBIE TTPOICHTHI,
B TOM 4YHCJI€ 3a/1a4M U3 peaibHOU
MPAKTUKU (C UCTIOJB30BAaHUEM

KaJbKyJIsATOpA).
3HAKOMUTBCH C UCTOPHEH pa3BUTHS
MaTEeMaTHKH.
Pa3znen 5. IloBTopenue, 06001enne, cucremaTusanus 3uanuii (18 yacos)

IoBTOpeHue, 18 Yucia u OnepupoBaTh NOHATUSIMHU. MHOKECTBO, DpoHTATBHBIN https://resh.edu.r
00001IeHHE, BbIYUCJICHHSA. MOJAMHOXECTBO,0NEpALluU HaJl orpoc u/
cucTeMaTH3alHUsl (3ammch, CpaBHEHUE, MHO>XECTBaMH; MCIMOJIb30BaTh
3HAHUI JEeUCTBUS C rpaudecKoe MpecTaBICHNE MHOXKECTB VYeTHbliA onpoc https://ediniy-

JEeUCTBUTEIIbHBIMU
4rcjlaMy, YUCJIOBAas
npsiMasi; IPOLEHTHI,

JU1s1 ONMCaHUs peaabHBIX NPOLECCOB U
SIBJICHUH, IIPU PEILICHUHU 3aJ1a4 U3 JAPYyrux
y4eOHBIX MPEIMETOB.

OTHOIIUCHUA, AKTyaJ’IHZ}HpOBaTb TEPMHUHOJIOTHIO U
IIPpOIMMOPIIUHA; OCHOBHBbIC HeﬁCTBHﬂ, CBsI3aHHbIEC C
OKpPYTJICHUC, YUCJTAMMU: HATYpPaAJIbHOE YUCJIO, IPOCTOC U
HpI/I6J'II/I)KeHI/Ie, COCTaBHOEC 4YHcCJia, ACJIUMOCTb HaTypaJIbHbBIX

OIIEHKAa; pelIeHue
TEKCTOBBIX 3aJa4
apupMEeTHISCKUM
cnocobom).

4ucell, NPU3HAKU JEIMMOCTH, 1I€JI0€ YUCIIO,
MOIYJb YHCJIa, OOBIKHOBEHHAS U ASCATUIHAS
IpoOwu, CTaHOAPTHBIN BHUJ YHCIIA,
apudMeTHYSCKUH KBaJIpaTHBIH KOPECHbB.
BbINoJHATH JeiicTBHS, CPABHUBATb U
YHOPSIAOYMBATH YKCIIa, IPEJICTABIISITh YUCIIA
Ha KOOPJAMHATHOMN IIPSIMOM, OKPYTIJIATH
YHCIIa; BHINOJHATH NPUKHIKY U OLEHKY
pe3yJiibTaTa BbIYHUCIICHUHN.

Pemiath TeKCTOBBIE 322491
apudmeTnueckuM criocooom. Pematn
NnpakTU4YeCcKHe 3a1a4u, COJIepKaline
OPOLIEHTHI, JI0JIU, YACTH, BhIpaXKaroline
3aBUCUMOCTHU: CKOPOCTb — BpEMS —
paccTosiHue, IeHa — KOJHUYECTBO —

WunuBuayansu
bIi1 Oo1pocC

B3aumonposepk
a

CaMoCTOSTEIIbH
ast pabota

urok.ru/

https://matemati
kam.ru/calculate

online/grafik.ph
p




CTOUMOCTb, 00BEM pabOTBl — BpeMsT —
MIPOU3BOJUTEIILHOCTD TPYAa.

Pa30uparp peanbHble )KU3HEHHbIE
curyanuu, GopMyJIMPOBATH UX Ha SI3BIKE
MaTeMaTHUKH, HAXOAUTh PEIICHUE,
MIPUMEHSSI MaTeMaTUIECKHUH anmapar,
MHTEePNPeTHPOBATh PE3yJIbTaT.

Anredpaunyeckue OnepupoBaTh NOHATHAMU: CTENIEHD C
BbIPaKeHHUs LIeJIBIM TI0Ka3aTeseM, apudMeTHIEeCKui
(mpeoOpazoBaHue KBaJpaTHBIH KOPEHb, MHOTOUYJICH,
anredpandecKux anreOpauydeckas aIpo0Ob, TOXKIAECTBO.
BBIPAKCHUH, BbINOIHATH OCHOBHBIC JeHCTBHS !
JIOITy CTUMBIC BBITIOJIHSITH PAcu€ThIio hopMyJiaMm,
3HA4YCHUS) peoO0pa3oBbIBATH 1IEJbIC, JPOOHO-
paloHaJIbHBIE BRIPAXKCHUS U BBIPAKCHUS
C KOPHSIMH, PEaJIN30BBIBATH PA3JIOKECHNE
MHOTOYICHA Ha MHOXXHUTEIIH, B TOM YHCIJIC,
C UCHOJIBb30BaHUEM (POPMYITI pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMBbI U Pa3HOCTH;
HAXOJIUTh JOITyCTUMbIC 3HAYCHUS
MIEPEMEHHBIX JUISI IPOOHO-PAINOHAIBHBIX
BBIPA>XCHUM, KOPHE.
MopaeaupoBaTh ¢ OMOIIBLI0 GHOpMyIT
peaJbHbIE MPOIECCHl U SBJICHUS.
PDyHKIUUA OnepupoBaTh NOHATHSIMHU. QYHKIIHS,
(moctpoeHue, rpaduk GyHKUNHU, HYJIU QYHKIIHH,
CBOMCTBA U3yYEHHBIX MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
byHKIMIA; IIPOMEXKYTKH BO3pacTaHUsl, yObIBAHHUS,
rpaduyueckoe HanOoJIbIIee 1 HAaUMEHbIIIee 3HAUYCHUS

peuieHne ypaBHeHUH
M UX CUCTEM).

GyHKOHA.

AHAJIM3UPOBATH, CPABHUBATh, 00CYKAATH
CBOWCTBa(PYHKIIHH, CTPOUTH HX TpadUKH.
OnepupoBaTh NOHSATHSIMH:. [IpsSIMas
MIPONOPIINOHATIBHOCTE, OOpaTHas
MPOTIOPIMOHAIILHOCTb, JIMHEWHAs
pyaKIUs, kBaapaTudHas QpyHKIIUS,
mapa0boua, runepooua.

HUcnoab3oBath rpapuku st
OIIpeNeJICHUsI CBOMCTB, MPOLECCOB U
3aBUCHMOCTEH, JUISI pelIeHUs 3a1a4 U3
JIPYTUX YYEOHBIX IPEJIMETOB U peaibHOH
>KU3HH; MOIEJINPOBATH C IIOMOIIHIO




rpauKOB peajibHbIE TTPOIECCHl U SIBJICHUS.
Bbipa:kaTh (popMyIaMH 3aBHCUMOCTH
MEXAy BEIIMIMHAMH.

TEMATHYECKOE IMJAHUPOBAHUE YYEBHOI'O KYPCA «TEOMETPHUSA (ITO TOJAM OBYUYEHMUS)
7 xaacc (68 1acos)

Hazpanue pa3zznena, KonugectBo yacoB OcHoBHOe cofiepKaHue Buasl nesiTe1bHOCTH 00y YaIOIINXCS Bunpl, hopmer DJIeKTPOHHBIE
Omoka wim Moayast | Bcero B tom uncre: KOHTPOJISt (uudposbie)
KonTponbu Jpyrue Buapt 00pa3zoBaTeIbHBI
b€ paboTEHI MTUCbMEHHBIX ¢ pecypcsl
(BKITIOYast OIICHOYHBIX
CTapTOBBIE, pabot
MpOMEXyTo | (IpaKkTHUECKHe,
YHBIC U nmabopaTopHEIC)
HUTOTOBBIC)
Mpocreiimue 14 1 0 ITpocreitmne ®opMyJIUPOBATH OCHOBHBIC MOHATHS U OponranbHbIil | https://resh.edu.ru/
reoMeTpuyecKne T€OMETPHYECKHUE OIIpe/IeTICHUSI. orpoc
durypst OOBEKTHI: TOUKH, Pacno3HaBaTh N3y4YCHHBIC TECOMETPUUIECKHE https://ediniy-
M UX CBOiicTBA. IIpsIMbIC, JIy4H U YTJIbI, (urypsi, onpeaeasiTe UX B3aHMHOC YcerHbIid urok.ru/
N3mepenne MHOTI'OYT'OJIbHUK, PpacIiojI0KEHHUE, OIpoc
reoMeTpHYecKuX JIoMaHasl. BBINOJHSATH 4ePTEXK M0 YCIOBUIO 3aa4H.
BeJIHYHH. CMexHbIE U IIpoBOAUTH MPOCTEHIITHE TTOCTPOCHHUS C HHE[HBHI[YML
BEepTUKAIILHBIC YTIIBL. IMTOMOTIBIO IIUPKYJIST U JIMHCHKH. HbIM OTIPOC
(14 yacos) Pa6ora ¢ mpocTeiimumu H3MepaTh JIUHENHbIE U YITIOBBIE BEJIUNYUHBI
YepTeKaAMH. reOMETPHUYECKUX U HPAKTUYECKUX Bsanmonpose
M3mepenne TUHEHHBIX U | OOBEKTOB. pxa
YTIIOBBIX Omnpeneasitb «Ha Iia3» pa3Mepsl CaMOCTOSTEN
BEJIMYMH, BBIYMCIICHUE pealbHBIX OOBEKTOB, MPOBOAUTH I'PyOyIO Has pabota
OTPE3KOB U YTJIOB. OLIEHKY UX pPa3MepoB.
ITepumerp u ruromans Pemath 3aaun Ha BBIYMCIICHHUE JUTUH Craprosas
(uryp, cocTaBI€HHBIX U3 | OTPE3KOB M BEJIHUYHH YTJIOB. NHATHOCTHKA
MPSIMOYTOJIbHUKOB. Pemath 3aj1aun Ha B3aUMHOE
pacmoyio)KeHNEe TeOMEeTPHUIEeCKUX (pUryp.
IpoBoauTh KiIaccU(pUKAIUIO YIJIOB,
BBIYUCJAATH JIMHEWHBIC U YIJIOBbIE
BEJIMYMHBI, MPOBOJAUTH HEOOXOIUMBIC
JTOKa3aTeIbHBIC PACCYXKIACHUS.
3HAKOMHUTBLCS ¢ HCTOPUEH Pa3BUTUS
TeOMETPHUH.
TpeyroabHuku 22 1 TTousiTHe O paBHBIX Pacno3naBaTh napsl paBHBIX OponranbHelil | https://resh.edu.ru/
(22 vaca) TPEyroJIbHUKaxX 1 TPEyroJIbHUKOB Ha TOTOBBIX YepTexax (c




MEepBUYHBIE yKa3aHUEM MPU3HAKOB). orpoc https://ediniy-

MPEJICTABIICHUS O PaBHBIX | BBIBOAMTH ciieACTBUS (PaBEHCTB urok.ru/

(KOHTPY?HTHBIX) QUTYpaxX. | COOTBETCTBYIONINX DJICMEHTOB) M3 VeTHbI#A

TpunpusHaka paBeHCTBa PaBEHCTB TPEYrOJbHUKOB. OIpoc

TPEYTrOJILHUKOB. DopMyJIUPOBATH ONIPEIACICHMUS:

IIpusHaku paBeHCTBA OCTPOYTOJILHOTO, TYIIOYTOJBLHOIO, MH}EHBHHYMI’

NPAMOYTOJILHBIX MPSIMOYTOJIHOTO, PABHOOEIPEHHOTO, HbIH ONIPOC

TPEYTrOJILHUKOB. PaBHOCTOPOHHETO TPEYTOJILHUKOB;

CBOWCTBO MeIMaHbI OMCCEeKTPHCHI, BBICOTHI, METUAHBI Biaamonpose

MPSIMOYTOJILHOT'O TPEyroJIbHUKA; CEPETMHHOIO pka

TpEeyroJIbHUKA. MEePIIEHIUKYJIsIpa OTPE3Ka; IepuMeTpa CaMOCTOSTCIE

PaBHOOenpeHHbIC U TPEyroJIbHUKA. Has paGoTa

PaBHOCTOPOHHUE PopmMyIHPOBATHL CBOWCTBA U IPU3HAKU

TpeyrojibHUKU. [Ipu3Hakyu | paBHOOEIPEHHOrO TPEYroJIbHUKA.

HCBOMCTBa CTpouTh YepTEKH, peliaTh 3aJa4H C

paBHOOEIPEHHOTO TTOMOIIIBIO HAXOXKICHUST paBHBIX

TPEyTrOJIbHUKA. TPEyTrOJILHUKOB.

IIpoTuB Ooibmieit IIpuMeHATHb IPU3HAKU PaBEHCTBA

CTOPOHBI TPEYTOJIbHUKA MIPSMOYTOJILHBIX TPEYTOJILHUKOB B

JISKUAT OOJIBIINH yTOJI. 3a/1avax.

IIpocreitmne Hcnoan3oBaTh HUDPOBBIC peCypChl IS

HEpaBEeHCTBA B HCCJIEIOBAHMSI CBOWCTB M3y4aeMbIX GUTYD.

reomeTpun. HepaBeHcTBO | 3HAKOMHUTBLCH € UCTOpPUEN pa3BUTHS

TPEeyroJIbHUKA. FeOMETPHUH.

HepaseHncTBo jtoMmaHOM.

IpssMoyroJyibHbIH

TPEyTrOJIbHUK CYIJIOM B

30°.

ITepBbIle mOHSTHS O

JIoOKa3aTeabCTBAX B

T€OMETPHH.
MapajienbHbie 14 ITapamnenbHbIe DopMyJIUPOBATH MOHSITHE ITAPAIIICITBHBIX OponranbHelil | https://resh.edu.ru/
npsiMble, CyMmMa npsiMble, X CBOMCTBA, MPSMBbIX, HAXOJAUTH PAKTUYECKHE orpoc
YrJIoB IIaTeiil nocrynar IIPUMEPBI. https://ediniy-
TPeyroJibHUKAa EBknuaa.Hakpecr N3yuaTth CBOWCTBa YIjioB, 00pa30BaHHBIX VYerHbii urok.ru/
(14 gacos). JIekarme, IIPU NEePECCUYCHNH IMapalJICIbHBIX MPSIMBIX ompoc

COOTBETCTBEHHBIE U cexyueil. IlpoBoauTs Jo0Ka3aTesbCTBA

OJTHOCTOPOHHHUE YTJIbI MapaieIbHOCTH JIBYX HPSMbBIX C TOMOIIbIO HHJEHBI’UIYMB

(o6pa3oBaHHbIC TIPHU YIJI0B, 00Pa30BaHHbBIX MIPH MEPECCUCHUH HBIM OIPOC

epecedeHun 3TUX NPSMBIX TPEThEH MPSIMOIi.

B3aumornpose

napajjieJbHbIX MPSIMBbIX
CEeKyIle).

BbeIuucasitb CyMMy yIilOB TPEyTrOJbHUKA U
MHOTOYT'OJIbHHKA.




ITpuznax HaxoauTh 4HuCIOBBIE U OYKBEHHBIC pxa
napajuieJIbHOCTHU 3HA4YEHUsI YIJIOB B T€OMETPUUYECKUX
MPAMBIX Yepes 3a7a4ax ¢ MCIIOJIb30BAHUEM TEOPEM O Camocrostens
paBEHCTBO PAaCCTOSTHUM CyMMe€ yIJIOB TPEYroJbHHUKA U Has paboTa
OT TOYEK OJHOU MpsIMOit MHOTOYTOJIBHUKA.
J10 BTOPOU MPSIMOIA. 3HAKOMHUTBCS ¢ HCTOPHUE pa3BUTHS
CymMma yriioB TeOMEeTPUH.
TPEyroJbHUKA U
MHOTOYTOJIbHUKA.
Brenrnue yriusl
TpeyroJabHUKA.
IMoBTOpEHUE, 7 1 0 IToBTOpEeHUE U Pemiath 3ajaum Ha NOBTOPCHHE, ®OponraneHeiii | https://resh.edu.ru/
0000meHue 00600111eHre OCHOBHBIX WTIOCTPUPYIOIIIUE CBSI3U MEXKIY onpoc
3HAHUIA. MOHATHUU U METOIOB Pa3sIMYHbIMHU YacTsAMHU Kypca. Vel https://ediniy-
Kypca onpoc urok.ru/
7 kiacca. WunuBunyans
HBIN onpoc
B3aumonpose
pKa
CamocrosTens
Has paboTa
8 kuacc (68 uacon)
Hazpanue KosmmgecTBo yacoB OcHoBHOe coJep:KaHHe Buabl geATeIbHOCTH 00YYaIOLIUXCS Bunpbl, hopmer DJIeKTPOHHBIE
paszgena, 6moka | Beero B tom uucre: KOHTPOJIS (uudposbie)
WK MOAYNA Kontpons Hpyrue BUIsI o0pa3oBaTebHBI
HBIE MHICHMEHHBIX e pecypcsl
paboTsl OLICHOYHBIX PaboOT
(BrITIOUAs (mpakTHueckue,
CTapTOBBIC 11ab0paTopHbIE)
.
TIPOMEXYT
OYHBIE U
HUTOTOBBIE)
Yerpipéxyroasn | 12 1 0 ITapamnenorpamm, ero HN3o00paxkaTh M HAXOAUTH HA YEpTEKaX OponranbHelil | https://resh.edu.ru/
HKH NpU3HAKU UCBOMCTBA. 4YETBIPEXYTOIBHUKU PA3HBIX BUIAOB U UX ompoc
(12 gacoB) YHacTHble cirydyau 3JIEMEHTHI. https://ediniy-
rnapajjiejiorpaMmMoB DopMyJIHPOBATH ONIPeJeICHUs: YerHerit urok.ru/
(IpAMOYTOJBHHUK, napanjejorpamMmma, IpsiIMOyTOJIbHHUKA, OIpoc
poMO, KkBaapar), ux pomOa, KkBajgpaTa, Tpareluu, paBHOOOKOH
MMPU3HAKH U CBOWCTBA. Tpamnemnuu, TPIMOYTOIbLHON TPANCITHH. Wunusutyans

Tpanennsa. PaaoOokas

)IOKaSBlBaTL H UCN0JB30BATH NPU PCIICHUH




H TIPSIMOYTOJIbHAs 3a/a4 IpHU3HAKH U CBOMCTBA: HBII OTIPOC
Tparenuu. rapajuiejiorpaMmma, NpsiMoyroJjbHHKa,
VY nBoeHue MeauaHbl. poMba, KBazmparta, Tpanenuu, paBHOOOKOHU Bsanmonpose
LlenTpanbHas Tpaneuuu, NpssMOyrojbHOW Tpamnenuu. pKka
CUMMETpPHS. IIpuMeHATH MeTo/ yABOCHUS MEINUAHBI
TpeyroJIbHHKA. CamocrosiTens
Hcnoab3oBaTh LUPPOBBIE PECYPCHI s Hast paboTa
HCCIICIOBAHUS CBOMCTB M3ydaeMbIX QUTYD.
3HAKOMUTHCSI C MCTOPHE Pa3BUTHS CraproBas
reOMETPHHL. JINarHOCTUKA
Teopema 15 Teopema daneca u IIpoBOANTH MOCTPOEHHSI C IOMOIIBIO ®OponraneHeiii | https://resh.edu.ru/
dajeca n TeopeMma o LUPKYJS U JIUHEUKHU C UCIIOJIb30BAaHUE onpoc
Teopema o IPONOPIIHOHAIBHBIX Teopembl danieca ¥ TEOPEMBI O https://ediniy-
NPONOPIHOH OTpe3Kax. MIPONOPLUHUOHAIBHBIX OTPE3KaX, CTPOUTH VeTHbL#A urok.ru/
AJIbHBIX Cpenusist TUHUS 4eTBEPTHIN NPONOPLUHUOHAIBHBIN OTPE30K. OInpoc
oTpe3Kax, TPEyroJabHHUKA. IIpoBoauTH HOKA3aTEIBCTBO TOTO, YTO
Mo 100HbIe Tpamnenus, e€ cpenHsis MeAuaHbl TPEYTOJIbHUKA IIEPECEeKaroTCs B MHJVIHBHHYMI’
TPEYroJbHH JIHHUSI. OIHOM TOYKE, U HAXOIUTH CBSI3b C IEHTPOM HBIN OTIPOC
ku (15 ITponnopunoHanbHbIE Macc, HaXOAUTh OTHOIIICHUE, B KOTOPOM
4acoB). OTPE3KH, IOCTPOCHUE MeOUaHBl NSIISATCS TOYKOH UX Banmonpose
4eTBEPTOrO epeceyeHus. pka
MPOTIOPIHOHAILHOTO HaxoauThb 110/100HbIE TPEYTOJIBHUKH Ha CaMOCTOSTENE
oTpe3Ka. FOTOBBIX YepTekKaxX C yKazaHHUEM
N Has paboTa
CBolicTBa IIeHTpa Macc B COOTBETCTBYIOIIUX MPU3HAKOB IMOJ00MUS.
TPEeyroJIbHUKE. Pemath 3agaum Ha 10100HBIE
IToo6HbBIC TPEYTOJILHUKHU C IIOMOIIBIO
TpeyrojibHUKU. Tpu CaMOCTOSITEJIbHOT'O ITOCTPOCHUSI YepTEKeH
MIpU3HAKa TT0100MsI M HaXO0XJICHUS IMOJOOHBIX TPEYTrOJIbHUKOB.
TPEyTrOoJILHUKOB. IIpoBoaUTH 10KA3aTEJBCTBA C
ITpakTuueckoe HCIIOJIb30BAHUEM ITPU3HAKOB TTOJI00MS.
MIPpUMEHEHHE MoJ00us Jloka3sIBaTh TPH MPU3HAKA TTOI00MS
TPEyroJIbHUKOB. TPEyroJIbHUKOB.
TIpuMeHATH NOJIyYeHHbIC 3HAHUS [IPU
peUICHUH T€OMETPUUECKUX U
MPaKTHYSCKUX 3ajiad.
3HAKOMUTBHCSI C MCTOPHEH Pa3BUTHS
reOMETPHUH.
Iiowans. 14 TTousarue 00 obOueit OgJjaeBaTh NEPBUYHBIMH ®ponraneueiii | https://resh.edu.ru/
Haxo:xnen TEOPHH TIJIOMIAH. npeacTaBJIeHUsIMU 00 o01e# Teopun orpoc
ue DopMyITsl IS romaau (Mepsl), popMyaIHMpPOBaATH https://ediniy-
IJIonIagen TJI0IIA U CBOMCTBA ILIOIIAAH, BBIICHITEH UX VY cTHBIN urok.ru/




Tpeyroib TpEeyrojbHHUKA. HaTJISIAHBIA CMBICII. ompoc
HHUKOB H napajuiejaorpaMmma. BuiBoAMTH (hOPMYJIBI TIIIOIIAIN
MHOI'0Yyro OTHOLIEHHE TUTOIIaIeH napajjieaorpamMmma, Tp€yrojJdbHHKA, Wunusunyans
JBbHBIX TPEYTrOJIbHUKOB C Tpanenuu U3 GOPMYIBI IIIOMIATH HBIi ompoc
¢uryp. 0oOIIMM OCHOBAaHUEM OpsIMOYTONBbHUKA (KBagpaTa).
Tliouaan wiu o6111eil BBICOTOIA. BoiBoauTh (GOPMYJIbI TUIOIIAIN BBITYKJIOTO Bsaumonpose
NMOAOOHBIX Brruncnenue ninomanei 4eThIPEXYTOJbHUKA YEPE3 AUarOHaIU U pxa
¢uryp CIIOKHBIX (puUryp uepes yron mexay HnMu. HaxoauTe rmuiomanu
(14 pazbueHue Ha 4acTu U ¢uryp, n306pakEHHBIX Ha KJIETYATOU CamocTosTens
4acoB). JIOCTPOCHHUE. Oymare, MCIIOJb30BaTh pa3oreHue Ha Has pabora
ITnomanu ¢puryp Ha 4acTH U JOCTPOCHHE.
KJieTyaToi Oymare. Pa36upars npuMepbl HCIIOJIB30BAHUS
ITnomanu moagoOHBIX BCIIOMOT'aTEeIbHOW TIJIOMIA I JIJIsI PEIISHUSI
¢uryp. Beruncnenne TeOMETPHUUYECKHX 3a7ad.
IIomaaei. 3ajgadu ¢ HaxoauTh momanu mogo0HBIX QUTyp.
MIPAKTHIECKAM BbIYHCAATH TIOMIAINA Pa3IMIHBIX
conepkaHuem. Pemenne MHOTOYTOJIBHBIX QUTYP.
3a/1a4 ¢ IMOMOIIBIO Pemiath 3a1a4M Ha IUIOIIAAb C
MeTona MIPAKTHYECKUM COASPKaHUEM.
BCIIOMOTATEIIbHOM
IJIOIIAIN.
Teopema 10 Teopewma ITudaropa, eé Joxka3piBaTh Tecopemy I[ludaropa, ®ponraneueiii | https://resh.edu.ru/
IMudaropan JI0Ka3aTeIbCTBO U HCIOJIb30BATh €€ B IPAKTUYECKUX ormpoc
Hayaja npumeHenue. OOpatHas BbIUUCJICHUsAX. DOPMYIHPOBATH https://ediniy-
TPUIOHOMETPH teopema Iludaropa. omnpejieleHusi TPUTOHOMETPUUeCKUX (yHKIMH | Y CTHBIH urok.ru/
" Onpenenenue OCTpPOro yrija, NpoBepsTh UX OInpoc
(10 yacoB). TPUTOHOMETPUYECKUX KOPPEKTHOCTb.
dyukmit octporo yria, BbIBOAUTH TPUTOHOMETPUUECKHUE HH{[HBHHyaﬂb
TPUTOHOMETPUICSCKUEC COOTHOIICHHUS BIIPSIMOYTOIHEHOM HBIN OLPOC
COOTHOIIICHUS B TPEeyTroJIbHUKE.
MIPSIMOYTOJILHOM HccnaenoBaTh COOTHOMICHUS MEXITY Baammonpose
TPEeyTroJIbHUKE. CTOPOHAMH B MPSIMOYTOJIBHBIX pka
OcHOBHOE TpeyroJibHUKax ¢ yriamMu B 45° u 45°; 30° u
TPUTOHOMETPUUECKOE 60°. Camocrosrerm,
Has paboTa
TOXJAECTBO. HUcnoab3oBarh GOpMYIIbl IPUBEIACHUS U

CooTHOMIEHUST MEXIY
CTOpOHaMH B
MPSIMOYTOJIbHBIX
TPEyTroJIbHUKAX C
yriaamu B 45° u 45°; 30°
u 60°

OCHOBHO€ TPUIOHOMETPUUECKOE TOXKIAECTBO
J1J1s1 HAXOKAE€HUSI COOTHOLLIEHUN MEX Y
TPUTOHOMETPHUIECKUMHU (PYHKITUSIMHU
Pas3IM4HBIX OCTPBIX YIJIOB.

IIpuMeHATH NOTy4YSHHBbIE 3HAHUSA U
YMEHHUA NPUPCIICHUU IIPAKTUYCCKUX
3a4ad4.




3HAKOMHUTBCHA C I/ICTO[)I/Iei/i pa3sBUTUA
I'COMECTpPHUH.

VYriibl B 13 1 1 Briucannbie u D®opMyJUPOBATH OCHOBHBIE OMPEICIICHUS, OponTaneueii | https://resh.edu.ru/
OKPY-KHOCTH. [EHTPaJIbHBIC YTJIIBbI, YTOJ | CBA3aHHBIC C yIJIaMU B KpyTe (BIIMCAHHBIN ormpoc
Bnucannbie MEXy KacaTelIbHOU U YTOJ, HEHTPAJIIbHBIN yTOJI). https://ediniy-
U ONMCAHHbIE XOpHOit. HaxoauTh BIUCAHHBIE YTIIbI, ONUparomuecs | Y CTHBIA urok.ru/
4eThIPEeXyroJjbH VYrael MeXay XOpJdaMH M | Ha OOHY AYTY, BBIYMCJIATH yIIIbl C orpoc
HKH. CeKYIIINMH. ITOMOIIIHIO TEOPEMBI O BIIMCAHHBIX YTJax,
KacarejbHble BrincaHHBIC U OIIMCAaHHBIC | TEOPEMBI O BIIMCAHHOM MH)fHBHﬂyam’
K OKPY>KHOCTH. 4eThIPEXYTOIBHUKU, UX 4eThIPEXYTOIBHUKE, TCOPEMBI O HBII OTIPOC
Kacanue NpU3HAKU U CBOMCTBA. LEHTpPaJIbHOM yTJIE.
OKPYKHOCTeil IIpumeneHue 3Tux Hccnenosarb, B TOM YHUCIIE C IIOMOIIBIO Banvonpose
(13 yacoB). CBOMCTB IPpU pEeUICHUU LU(POBBIX PECYPCOB, BIIMCAHHBIE U pka
reoMeTpUYEeCKUX 3a- OIMMCaHHBIC YeTBIPEXYTOJILHUKU,
o CamocrosTens
na4d.Bzanmuoe BBIBO/IMTH UX CBOWCTBA M MPU3HAKH. Has pabota
pacmnoioXeHue IByX Hcenoab30BaTh 3TH CBOMCTBA M MPU3HAKU
okpy>kHOcTel. Kacanue IpY pEIICHUH 3a1ad.
OKpPY>KHOCTEM.
IMoBTOpEHUE, 4 1 0 TToBTOpEeHNE OCHOBHBIX Pemiath 3ajaum Ha NOBTOPCHHE, OponraneHeiii | https://resh.edu.ru/
0000meHue HNOHSATUU U METOJIOB WTIOCTPUPYIOIIIUE CBS3U MEXKIY onpoc
3HAHMIT KypcoB 7 U 8 KJIACCOB, Pa3IMYHBIMHM YaCTAMH Kypca. Y CTHEIH https://ediniy-
(4 yaca). 00o0mieHre 3HaHMH. onpoc urok.ru/
UnauBuayans
HBIM onpoc
B3aumonpose
pKa
CamocrosiTens
Has pabota
Wrorosas
KOHTpOJIbHAsI
pabora.
9 xaace (68 uacon)
HasBanue KonnuectBo yacos OcHOBHOe cofiep:KaHue Buaspl 1eATeJILHOCTH 00yYaK0IIUXCS Bunei, hopmbl DJIeKTPOHHBbIE
paszaena, 6ioka Bcero B Tom uncre: KOHTPOJISI (uudposbie)
WA MOJYJIs KonTponsn Hpyrue BuIs! 00pa3oBaTeIbHBI
ble paboTEHI MHCBMEHHBIX e pecypcsl
(BKiIOUas OLIEHOYHBIX
CTapTOBbIE, pador
MIPOMEXyYToY | (IpaKkTHYecKue,
HBIE U 11a00paTOPHEIC)




WUTOTOBBIE)

Tpuronomerpusi. | 16 1 OmnpeneneHue DopMyaUpPOBATH ONpeIeIeHHs OponranbHeiii | https://resh.edu.ru/
Teopembl TPUTOHOMETPHYCCKHUX TPUTOHOMETPHYCCKUX (PYHKIIHUH TYMBIX U orpoc
KOCHUHYCOB H ¢bynkuuit yrios ot 0° no MPSIMBIX yTJIOB. https://ediniy-
CHHYCOB. 180°. BBLIBOAUTB TEOpEMY KOCHHYCOB U TEOpEMY VeTHbrid urok.ru/
Pemenne KocuHyc u cuHyC IpsIMOTO | CHHYCOB o1poc
TpPeyroJbHHKOB u Tynoro yria. Teopema (¢ paguycoM OITMCaHHOW OKPY>KHOCTH).
(16 gacoB). KocuHycoB. (O6o6ménnas) | PemiaTs TpeyroibHUKH. MH)VIHBHHYMB
Teopema CUHYCOB (C Pemiarh NpakTHYECKUE 3a0a4U, HbIH ONIPOC
paanycoM ONMMCaHHOM CBOJSIINECS K HAXOXKICHHUIO PA3IUYHBIX
OKPY>KHOCTH). 3JIEMEHTOB TPEYTrOJIbHUKA. Bsammonpose
Haxosk/IeH’e JJIUH CTOPOH pxa
U BEJIUYHH
CamocrosTens
YIII0OB TPEYTOJIbHUKOB. Has paboTa
dopmyna mioiagu
TpEeyroJIbHUKa Craprosas
gepes JBE CTOPOHBI U JMArHOCTHKA
Yrojl MEXJIy HUMH.
dopmyIia momagu
4eThIPEXYTOJIbHUKA Yepes
€ro IuaroHaiu
¥ YTOJI MEXIYy HUMH.
IIpakTueckoe NpUMEHEHUE
JIOKa3aHHBIX TEOPEM.
IIpeo6pazopann | 10 1 IMousitue o OcBauBaTh NOHSITHE [PEOOPA30OBAHUS Oponraneheiii | https://resh.edu.ru/
e npeobpazoBaHuu nomodwusi. | momobus. ompoc
nogoous. COOTBETCTBEHHEIE HcciaenoBaTh OTHOIIIEHUE JIHHEHHBIX https://ediniy-
Metpuueckue 3JIEMEHTHI TOJIOOHBIX 3JIEMEHTOB (pUTyp Npu npeodpa3zoBaHUH YeTHbIT urok.ru/
COOTHOIIIEHHSI B duryp. 0JI00us. omnpoc
OKPY’KHOCTH TeopeMa 0 IpOU3BEICHUU Haxoauts npumepsl nogodusi B
(10 gacoB). OTPE3KOB OKpYXKAIOIIEH NeHCTBUTEIBHOCTH. HH{[HBHﬂyaﬂb
XOpII, TeopeMa o BbIBOAMTH METPHUIECKHUE COOTHOIICHHUS HBIM OTIPOC
MPOU3BEICHUH OTPE3KOB MEX]Iy OT- pe3KaMHU XOPJ, CEKYIIUX U
CEeKyIlIHX, TeopemMa O KacaTeJbHBIX, C UCIIOJIb30BAaHUEM Bianvonpose
KBaJipaTe KacaTeJbHOM. BIIMCAHHBIX yTJIOB M TTOJOOHBIX pka
I[IpuMeHeHNe B pEIICHUH TPEYTrOJIBHUKOB. CaMOCTOSTEE
reoOMeTPUYECKHUX 3a/1ad. Pematn TeOMETPUIECKHE 3a/laH H 3a/1a4n Has paGoTa
13 pealibHOM KU3HH C UCIIOJIb30BAHUEM
MMOTOOHBIX TPEYTOJIHHUKOB.
BekTopbl 12 1 OrmnpeneiicHue BEKTOPOB, Hcnmoib30BaTh BEKTOPHI KaK HAlIPABICHHBIC ®ponraneueiii | https://resh.edu.ru/

(12 u).

CJIOXKCHHEC U Pa3HOCTH

OTPE3KHU, HCCJIe0BATHh N'€OMETPUYECKUM




BEKTOPOB, YMHO>KEHUE (mepemenienne) u pu3MUEeCcKuil (cuia) orpoc https://ediniy-
BEKTOpa Ha YHCIIO. CMBICITBI BEKTOPOB. urok.ru/
dusuyuecKkuii u 3HaTh oNpeaesieHHs1 CyMMbI U Pa3HOCTH VeTHbI#A
r€OMETPUUECKUU CMBICII BEKTOPOB,YMHOKE€HHS BEKTOpa Ha YHCIIO, OIpoc
BEKTOPOB. HCCJIEOBATH TCOMETPUICCKHUM U
PasnoxeHue BeKTOpa 1o (pu3uYeCcKuil CMBICIIBI STUX OMNEpAIIH. MH)VIHBHHYMB
JIBYM HEKOJUIMHEAPHBIM PemiaTh reoMeTpUYECKHUE 3a70a4U C HbIH ONIPOC
BekTopam. KoopauaaTht HACIOJIb30BAHUEM BEKTOPOB.
BEKTOpA. PackiiaabIiBaTh BEKTOP 110 ABYM Biaamonpose
CkaJsipHOE POU3BEICHUE HEKOJIJTMHEAPHBIM BEKTOPaM. pka
BEKTOPOB, €T0 Hcnosib30BaTh CKAISIPHOE TIPOU3BEICHUE
MpUMEHCHUE IS BEKTOPOB, BHIBOAUTH €r0 OCHOBHBIC Camoctosren
N Has paboTa
HaXOXICHUS JUTHH U CBOMCTBA.
YTJIOB. BbIyucJsiTh CyMMy, pa3HOCTh H
Penienue 3amad ¢ CKaJSIPHOE MIPOU3BEICHUE BEKTOPOB B
[IOMOIIBIO BEKTOPOB. KOOpIMHATAaX.
IIpuMmeHeHHE BEKTOPOB IpuMeHsITH CKaJSIPHOE IPOU3BEACHUE [IIIsI
IUTST pEeIICHUS 3a1a4 HaXOJKICHUS [JINH U yTJIOB.
KMHEMAaTHUKH U MCXaHUKH.
JlexapToBbI JlekapTOBBI KOOPIAMHATHI OcBanBaTh NOHATHE MIPSIMOYTOJILHOMN OponranbHeIil | https://resh.edu.ru/
KOOPIMHATHI HA TOYEK Ha MIJIOCKOCTH. CHCTEMBI KOOPIAMHAT, JACKAPTOBBIX ompoc
MJI0CKOCTH YpaBHEHUE NPAMOIL. KOOpPJIMHAT TOYKH. VYcrHblit https://ediniy-
(9 ). VYrnoBoi ko3 duLUeHT, BeiBOAUTH ypaBHEHUE NPSMOM U onpoc urok.ru/
TaHI'€HC yTJia HaKJIOHa, OKPY’KHOCTU. Bble/IsITh IOJIHBINA KBaJpaT WupuBunyans
napasuieJIbHbIC U JUTSI HAXOXKICHHS [ICHTPau paanyca HBII OPOC
MEePIICHANKY JISIPHBIC OKPY KHOCTH IO €€ ypaBHECHUIO. Bzaumornpose
[psiMBIE. Pemiatp 3a1a4u Ha HAXOXKICHUE TOYEK pKa
VYpaBHEHHE OKPYKHOCTH. [IePECEUYCHHUSI IIPSIMBIX U OKPYIKHOCTEH C Camocrosrernb
Haxoxnenne koopauHat [IOMOIIBIO METO1a KOOPAUHAT. Has pabora
TOYEK IIepECEeUCHUSI
OKPY’KHOCTH M HPSIMOM.
IpaBuibHbIe ITpaBuibHBIC DopMyJIUPOBATH OlpejeicHue NMpaBwIbHBIX | OponTaneHbiid | https://resh.edu.ru/
MHOTI'0YT0JIbHUK MHOTOYTOJBbHHUKH, MHOTOYTOJIbHUKOB, HAXOUTh UX DJICMEHTBI. | OmMpoc
. BBIUHCIICHUE UX IMob30BaTHCHA TOHSTHEM JJTHHBI https://ediniy-
Janua snemeHToB. Yncio OKPY>XHOCTH, BBEJIEHHBIM C TIOMOIILIO Vb urok.ru/
OKPY’KHOCTH T U JJIMHA OKPY>KHOCTH. MpaBUIbHBIX MHOTI'OYT'OJIbHUKOB, OIpoc
H IUIOMAIh JltMiHa Iyrd OKPY>KHOCTH. | ONMpeaessiTh YHCIIO 7T, JJIUHY JyTH U
Kpyra. Panmannast mepa yria. paavaHHYIO Mepy yria. HHJVIHBHHYMB
Boruncienue [Lnomane Kpyra u ero IIpoBoaAUTH MEPEXO OT PAIHAHHON MEPHI HbIX OTIPOC
nJionaaei SJIEMEHTOB (CEeKTOpa H yrja K rpajyCcHOW U HaoOOpOT.
(8 uacoB). cermMeHTa). Berancienue OnpenensiTh IIOLIAAb KPYyTa. Bsanvonpose

mromaei puryp,

BeiBoauTh (popmyasl (B rpagycHoil u




BKJIFOYAIOIIUX 3JIEMEHTHI paguaHHOM Mepe) Juis AJUH AYyT, ILUIolaned | pka
Kpyra. CEeKTOPOB U CEIrMEHTOB.
Bopruncaars miuomanu Guryp, Wrorosas
BKJIFOYAIOMINUX DJIEMEHTBI OKPYKHOCTHU KOHTPOJIbHAsA
(xpyra). pabota
HaxoauTh 1uiomaan B 3aadax peajbHOU
SKU3HIL CamocTosTens
Has paboTa
JBuKeHUs1 IlonsiTue 0 NBUKEHUU Pa30upaTth npuMepsl, HILUTIOCTPUPYIOIIHUE
IUIOCKOCTH MJIOCKOCTH. MMOHSTHUS ABH)KECHUS, IIECHTPOB U OoceH
(6 yacoB). [TapannensHBIN nEepeHoOC, CUMMETpPHUH.
IIOBOPOT UCUMMETPHS. DopMyJIUPOBATH OIPEACICHUSA
Ocu 1 HEeHTPBI IMapaJuIeIbHOTO IIEPEHOCA, TOBOPOTA U
CHUMMETPHH. 0CEeBOI cMMMeTpUH. BBIBOANTH NX
ITpocreiimne nmpuMEeHEHUs! | CBOWCTBA, HAXOAUTh HEIOIBMKHBIC
B pEIICHUHU 3a7ad TOYKH.
HaxoauThs HEHTPHI U OCU CUMMETPUMN
npocreHmux Gpuryp.
IIpuMeHATH Napaie/IbHbINA IEPEHOC U
CUMMETPHUIO IPU PEIICHUN
TeOMEeTPHUYECKHX 3a7a4 (pa3ouparhb
IIPUMEPBHI).
Hcnoab30BaTh AJIs1 IOCTPOSHUS U
HCCJIEOBaHUM IIU(PPOBBIE PECYPCHI.
IoBTOpeHue, I[ToBTOpEeHNE OCHOBHBIX OnepupoBaTh NOHATUAMMU: QUTYypa, TOUKA, OponranbHelil | https://resh.edu.ru/
o0o0menue, MOHSATUI MMETOJ0B npsiMasi, yroji, MHOTOYTOJILHUK, orpoc
cHUCTEeMATH3all KypcoB 7—9 KJ1accos, paBHOOEIPESHHBII U PABHOCTOPOHHUM https://ediniy-
Usl 3HAHUH o6o0mieHue u TPEYTOJbHUKH, IPSIMOYTOJIbHBIN VY CTHBIHI urok.ru/
(7 gacos.) cucreMaTu3alus 3HaHUM. TPEyTroJabHUK, MeInaHa, OucceKTpuca u o1poc
IIpocreiimue BBICOTA TPEYTOJIbHUKA, NapaJlJIeJIOTrPaMM,
reOMETPUYECKHE QUTYPBI poMO6, IPSIMOYTOJILHUK, KBaJIPAaT, Wunusuyans
U WX CBOWCTBA. Tpanenus; OKpy>KHOCTh, KacaTeIIbHAasI; HBIH OTIPOC
HNsmepenue paBeHCTBO U ogobue ¢uryp,
reOMETPUUYECKUX TPEYroJabHUKOB; NapajIeIbHOCTh U Bsanvonpose
BesMYnH. TpeyrojJbsHUKH. MEePIICHTUKYISIPHOCTD HPSIMBIX, yTOJI pka
[MTapannensHbie U MEX Ay MPSIMBIMH, CHMMETPHSI Urorosas
nepHeHIUKYyJIsIpHbIE OTHOCHUTEIILHO TOYKH U NPSMOMH; JUITMHA,
KOHTPOJbHAs

apsiMbIE.
OKXpyY’>XHOCTBH U KPYT.

paccTosiHue, BeJIMYUHA yTia, TUIOMaib,
EepUMETDP.




I'eomerpuueckue
MOCTPOEHUsI. YTJIbI B
OKPY>XHOCTH.
Brnicannbsie u
OIIMCAaHHBIE OKPYKHOCTH
MHOTOYTOJIbHHUKOB.
Ilpsimast U1 OKPY>XHOCTb.
YeThIpEXYTOJIBHUKH.
BrnincanHble HOTIMCaHHBIC
4eThIPEXyTrOJIbHUKH.
Teopema I[Tudaropa u
Hayajia TPUTOHOMETPHH.
Pemenue o6mux
TPEYTrOJILHUKOB.
IIpaBunbHbIE
MHOTOYTOJIBbHUKH.
I[IpeoOpa3zoBanus
IUIOCKOCTH. /IBHIKEeHUSI.
ITomob6ue. CummeTpusi.
ITnomanes. Berauciaenue
nnowmaneit. [lnomanu
MOOOHBIX QUTYP.
JlekapTOBbl KOOPpAUHATHL
Ha MJIOCKOCTH.

BekTopbl Ha IJIOCKOCTH.

Hcnoan3oBath popmMyJibl: nepuMeTpa 1
ILUIOIIAAM MHOTOYTOJIbHUKOB, JJIMHBI
OKPY>XHOCTH M IUIOIIAIH KpyTa. 00bEMa
OpSIMOYTOJBHOTO TTapajjIeIeIuIIe .
OnepupoBaTh NOHATUAMM:
IPsIMOYTOJIFHAS CHCTeMa KOOPANHAT,
BEKTOP; MCMOJIB30BATH dTH MTOHITHS IS
OpeACTaBIICHUS JaHHBIX U PEIICHUA 3a/]ad,
B TOM YHUCJIE U3 APYTUX YUEOHBIX
npeameToB. Pemars 3agaum Ha
MMOBTOPEHUE OCHOBHBIX MOHSATHH,
WUTIOCTPAIIUIO CBSI3EU MEXKY Pa3IUndHbIMU
qacTsIMU Kypca. BbiOupaTh MeToa JJist
peuieHus 3agavu.

Pemarpb 3aja4M U3 NOBCEIHEBHOM JKHU3HHU.

pabota

CaMocTosTeNb
Has paboTa

Urorosas
KOHTpOJIbHAsI
pabora.

TEMATHYECKOE NJIAHUPOBAHUE YUEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA» (ITO TOAAM OBYUYEHMUS)
7 kaacc (34 yaca)

Hazsanue KomnuecTBo yacoB OcHOBHOe coiep:kaHue Buasbl geiTeJIbHOCTH 00y4arOLIUXCS Bunbl, popmbr DJIeKTPOHHbIE
paznena, 61oka Beero B ToM 4mcie: KOHTpPOJIA (uudposbie)
WJIU MOJYJIS KoHTpobH JIpyrue BHst o0pa3oBaTe/ibHbI
bIe PabOTHI MUCbMEHHBIX € pecypenl
(BKiTIOUas OILIEHOUHBIX
CTapTOBEIE, pador
MIPOMEXYTOU | (IpPaKTHUECKUE,
HBIE U a00paTOPHEIC)
HUTOTOBBIC)
MpeacraBienne | 7 1 2 IIpencrasieHnue JaHHBIX OcBauBaTh crIOCO0bI IPEACTABICHUS OpoHTaIBHBIN https://resh.edu.ru/
JAHHBIX B Tabnunax. CTATUCTUYECKHUX JTAaHHBIX U YHUCIOBBIX ornpoc
(7 gacoB). IlpakTnueckue MacCHBOB C TTOMOIIBIO TAaOJIHUIl U https://ediniy-

BBIYHCIICHUSA I1O

JrarpaMm € MCIIOJIb30BAHUEM




TAOJIUYHBIM JaHHBIM.
N3BneueHue u

aKTyaJIbHBIX U BaXKHBIX JAHHBIX
(nemorpaduueckue 1aHHEIE,

VYeTHBIN onpoc

urok.ru/

HHTCPpIIpeTanus OPOU3BOJICTBO IPOMBIIIJIEHHOHN U WHnuBnnyansH
TAaOIUYHBIX JaHHBIX. CEJIbCKOXO035IICTBEHHON NPOAYKLIMH, BIii onpoc
IIpakTnueckas padota OOMIECTBEHHBIC U IPUPOIHBIC SIBJICHUA).
«Tabauubn. H3yyaTh MeTOABI Pa0bOThI ¢ TAOJIMYHBIMH Bsaumonposepk
I'padmueckoe " TpaUISCKUMU MTPEICTABICHUSIMHU a
MIpEeCTABIICHUE TAaHHBIX B JAaHHBIX C MMOMOIIBIO MU POBBIX
BHUJI€ KPYTOBBIX, pecypcoB B X0Jie MPaKTUYESCKUX paboT. CamocTosTensH
CTOJIOMKOBBIX as pabota
(cTonbuaThIX) TUarpaMMm. Craprosas
YTeHue U oCTpOCHUE
JMarHOCTHKA
aguarpaMM. IIpumepsl
neMorpaduIecKux
nuarpamm. [IpakTuyaeckas
pabora «/lmarpamMMbi»
OnucarenbHas YucnoBble HAOOPBHI. OcBanBaTh NOHATHS: YUCIOBONH HAOOD, DpoHTaNBHBII https://resh.edu.ru/
CTATHCTHKA Cpennee apudmeTHdecKoe. | Mepa HEeHTPaJIbHOU TeHAeHINH (Mepa orpoc
(8 yacos).. MenaunaHa 4YHUCIOBOTO IIEHTpa), B TOM YHCJIE CpeIHEE https://ediniy-
Habopa. YCTOHYNBOCTH apupMeTHIEeCKOe, MeaIraHa. Yetuwiit onpoc | urok.ru/
MEJIHaHBI. OnuchIBaTh CTATUCTUUECKHE TaHHBIC C
IlpakTuyeckas padora IMIOMOIIBIO CPESAHETO apU(PMETUIESCKOrO U HEIHHBHI(YMBH
«CpenHre 3HAYECHUSD. MeauaHbl. PemaTth 3aga4du. BIM OTIPOC
HauGonbiree u HN3yuaThb CBOMCTBA CPEIHUX, B TOM
HauMeEHbIIIee 3HAYCHUS YHCIIe C TOMOIIBIO HU(PPOBBIX PECYPCOB, Banmonposepk
4HCJIOBOrO Habopa. B XOJI€ IPAKTHYECKUX paboT. a
Paszmax. OcBanBaTh NOHATHS: HanOoJbIIEE U
HauMEHbIIIee 3HAUYCHHST YUCIOBOTO CamoctosTersH
as pabota
MaccHBa, pa3max.
PemaTh 3agaum Ha BEIOOD criocoba
OIHCaHUs TaHHBIX B COOTBETCTBUH C
NpUPOAOH JAHHBIX U HEIISIMU
HCCJIeJOBaHUSI.
Cayuaiinas Ciryuaiinast OcBauBaTh NMOHSITHS: YaCTOTA 3HAYCHUI B OpoHTAIBHBIN https://resh.edu.ru/
U3MEHYMBOCTH U3MEHYHUBOCTh MAaCCHBEIaHHBIX, IPYHIIUPOBKA JAHHBIX, orpoc
(6 uacos). (mpumepsnr). Hactora rucrorpamMmma. YcrHblit onpoc https://ediniy-
3HA4YCHU B MacCUBE CTpouTh U aHAJIM3UPOBATH TUCTOIPAMMBbI, Unamsuayanes | Urok.ru/
JaHHBIX. ' pynnupoBka. noAdMpaTh MOAXOMAIINN IIar BIi1 o1Ipoc
I'ucrorpammsl. TPYIIIUPOBKH. Bzaumonposepk
[TpakTuueckas pabora OcBauBarthp rpaduyeckre a
«Ciryqaiinas MIPEJICTaBIICHUS Pa3HBIX BHUIOB CamocrosiTesibH
H3MEHYNBOCTB). CIIy4aliHOW W3MEHYHUBOCTH, B TOM YHCJIE as pabora




C TOMOIIBIO U POBEIX PECYPCOB, B X0
MPaKTHYECKOH padOoThI.

BBenenue B
TeOopHIo
rpagos

(4 yaca).

I'pad, Bepunna, pebdpo.
IIpencraBnenue 3anauu ¢
nomMoItkio rpada. CteneHb
(BaJICHTHOCTBH) BEPIIIHHBI.
Yucno pédep u
cyMMapHas CTeIleHb
BepwuH. Llens u nukiI.
ITyTs B rpade.
IIpencraBneHue o
cBsi3HOCTH Tpada. Oo6xoxn
rpada (DinepoB nyTh).
[Ipencrasienue 06
OPUCHTUPOBAHHBIX

rpadax.

OcBauBaTh MOHSITUS: Tpad, BEepUInHA
rpada, pedbpo rpada, CTeTIeHb
(BaJICHTHOCTH BEPIIIHHEI), IIEITHU ITHKII.
OcBanBaTh NOHATHS: ITyTh B Tpade,
DepoB myTh,00x01 Tpada,
OpHUEHTHPOBAHHBINA Tpad.

Pemiath 3a1a4M Ha MOUCK CYyMMBI
cTerneHel BepunH rpada, Ha ITOUCK
o0xoma rpada, Ha TOUCKIYTCH B
OPHEHTHUPOBAHHBIX rpadax.
OcBauBaTh CNOCOOBI MPEJCTaBICHUS
3aJ1a4 U3 Kypca ajreOpbl, FTeOMETPHH,
TEOPUHU BEPOSITHOCTEU, APYTUX
MIPEIMETOB € MOMOIIBIO TpadoB (KapThl,
CXEMBI, PIIEKTPUYECKHUE LIENH,
(pyHKIIMOHAIILHBIE COOTBETCTBHSI) Ha
nmpuMepax.

OpoHTAIBHBIN
oTpoc

VYcTHslIit onpoc

MunuBuayansx
BIi1 o1poc

B3aumonposepk
a

CamocrosTensH
ast paboTa

https://resh.edu.ru/

https://ediniy-
urok.ru/

BepositHOCTBH M

Ciy4yallHbIM ONBIT U

OcBauBaTh NOHATHUSA: CIIyYalHbIA ONBIT U

4acToTa cirydaiiHOE COOBITHE. ciydaifHOE COOBITHE, MAaJIOBEPOSITHOE U
cay4aiiHoro BepositTHOCTE M wacTOoTa MNPaKTUYECKHU IOCTOBEPHOE COOBITHE.
co0bITHSA cob6brTus. Pons N3yuyarh 3HAUUMOCTb MaJIOBEPOSITHBIX
(4 gaca). MaJIOBEPOSITHBIX U COOBITHIT B IpUpPOJIC U OOIIIECTBE HA
MPaKTUYECKU BaXXHBIX IIpUMepax (aBapuw,
JOCTOBEPHBIX COOBITHI B HECYacCTHBIE CIIyYaH, 3alura
OpUPOJIE U B OOIIIECTBE. nepcoHagrbHOMMH(pOpManuy, epegayga
MoHnera u urpanbHast JTAHHBIX ).
KOCTbH B TEOPHUU HN3yuaTh poJib KJIACCUYECKUX
BEPOSITHOCTEH. BEPOSITHOCTHBIX MojeJiel (MOHeTa,
ITpakTnueckast padora HUrpajibHasl KOCTh) B TEOPUH
«YacToTa BbIITaICHUS BEPOSITHOCTEIA.
opaa». HabuaioaaTh 1 U3y4aTh 4acTOTy COOBITHI
B IIPOCTBIX PKCIIEPUMEHTaX, B TOM
9HCJIE€ C HOMOUIBIO MU(POBBIX PECYPCOB,
B X0JI€ MPAKTHIECKOH pabOTEI.
O0o00meHue, IIpencraBneHne JaHHBIX. IToBTOPATH N3yUYEHHOE U BHICTPAUBAThH
KOHTPOJb OmnucarenbHast CHCTEeMy 3HAaHUH.
(5 gacoB). cTaTuCTUKa. BeposiTHOCTH PemiaTh 3aaa4n Ha IpEICTaBICHAC U

CIIy4aifHOTO COOBITHSI.

ONMCaHWe JaHHBIX C TOMOIIHIO
U3yUYEHHBIX XapakTepucTtuk. Oocyxkaarb
MPHUMePBbI CIIyYailHbIX COOBITHH,




MaJIOBEPOSITHBIX M MPAKTHYECKU
JIOCTOBEPHBIX CIy4YalHBIX COOBITHI, UX
pOJIM B IPUPOJIE U )KU3HU YEIOBEKA.

8 kuacc (34 yaca)

Hazpanue pasznena, Konngectso yacos OcHoOBHOe coep:KaHHe Bunsl geATe1bHOCTH 00YYAIOIIUXCS Bupei, Gopmel DJIeKTPOHHbIE
6noka wim moaynst | Beero B toMm umncie: KOHTPOJIS (nudposrie)
KonTponsa Hpyrue Buasl 00pa3oBaTeIbHBI
ble paboTEHI MUCbMEHHBIX e pecypcsl
(BKITIOYAst OIICHOYHBIX
CTapTOBEIE, pabot
MpOMeXyTo | (IpaKkTHUECKHe,
YHBIE U nabopaTopHEIE)
WUTOTOBBIE)
IMoBTOpEHUE 4 1 0 IlpencraBienue IMoBTOPSITH M3YYCHHOC U BBICTPANBATH OpoHTATBHBIN https://resh.edu.ru/
Kypca 7 KJjacca JaHHBIX. OnucaTenbHas CHCTEMY 3HAHUU. orpoc
(4 uaca). cratuctuka. CnydaiiHas Pemiarh 3aga4m Ha IpeACTaBIEHUE U https://ediniy-
U3MeH4YUBOCTh. CpenHue OIIMCAHHE OJAaHHBIX C ITOMOIIBIO VYerHeiii onpoc urok.ru/
YHUCIIOBOTrOHabopa. M3y4YEHHBIX XapaKTepUCTUK. Pemars Wnpusunyansx
CiyuaifHbIe COOBITHS. 3aJa4uM Ha OpeACTaBJICHUE Blii OTIpOC
BepostHocTuu TPpYNIIMPOBAHHBIX JJAHHBIX U ONIMCAaHUE Bsanmonposepk
4aCTOThI. Clly4ailHOW M3MEHUYUBOCTHU. a
Knaccuueckue moaenu Pemats 3a1aumn Ha onpejieJI€eHUE YacTOThI CamocrosTensu
TEOPUUN BEPOSITHOCTEMU: CITy4ailHBIX COOBITHH, OOCYXIACHHUE ast pabora
MOHETa UUrpajgbHas MIPUMEPOB CIIyYalfHBIX COOBITHIA, Craprosast
KOCTb. MaJIOBCPOSATHBIX U IIPAKTHICCKH ANarHoCcTuKa
JIOCTOBEPHBIX CIIyYaiHBIX COOBITHH, NX
POJIY B IPUPOJCH KU3HH YeJOBEKa
OnucarenbHas 4 0 0 OTKJIOHEHUS. OcBanBaTh NOHATHUS: TUCIIEPCUS U DpoHTaNbHBII https://resh.edu.ru/
CTATHCTHKA. Jucnepcust 4ucioBoro CTaHJAapTHOE OTKJIOHEHHE, UCITOIbB30BaTh orpoc
PacceuBanue HabOopa. CtaHmapTHOE 3T XapaKTEPUCTHUKH IJIsI OTTUCAHUS Vernsiit onpoc | hitps://ediniy-
JaHHBIX OTKJIOHEHHE YHUCIIOBOTO pacceuBaHUs JaHHBIX. WupuBunyanss | Urok.ru/
(4 gaca). Habopa. JlnarpamMmsbl BbiABHTaTH THNOTE3BI 00 OTCYTCTBUU WIIH BIif ompoc
pacceuBaHwu. HAIIMYHWHW CBSA3M IO JUarpaMMam Bsanmonposepk
pacceuBaHuA. a
CtpouTh AuarpaMMbl pacCEeUBaHUS MO CamocTosaTenbH
MMEIONIUMCS JaHHBIM, B TOM YHCJE C ast pabota
ITOMOIIBIO KOMIOBIOTEPA.
6 1 0 MHOXK€ECTBO, OcBauBaTh NOHSITHSI. MHOXKECTBO, 3JICMEHT | OpOHTAIbHBIH https://resh.edu.ru/
MHosxkecT ITOJIMHOYKECTBO. MHOYECTBa, IMMOJMHOXECTBO. ornpoc
Ba. Onepauuu Hajg BbInoHATL onepanuy Haj https://ediniy-




gaca : : , THBIN OIT] .
4 MHOYKECTBaAMHU: MHOECTBaMH: OOBEIHHCHUE Ve ompoc | urok.ru/
oObeIMHEHHE, repecedeHue, JTOIOJTHeHUE.
IepeceYcHue, Hcnoan3oBarh cBoOiicTBA: WHnuBnnyansH
nononnenue. CBoMcTBa IIEPEMECTUTEIBHOE, COYETATEIILHOE, bIM OIIPOC
onepanuii Haxq pacmpeneIuTeIbHOE, BKIFOUCHUS.
MHOKECTBAMM: Hcnoab30BaTh rpaguueckoe Bsaumonposepk
nepeMeCTUTEIIFHOE, MpeaCcTaBIICHHEe MHOKECTB IIPU ONHUCAHHUU a
codeTaTelbHoe, peanbHBIX TPOIIECCOB U SIBJICHHUH, IPHU
CamocrosiTensH
pacnpeneauTenbHoe, pelIeHny 3a7a4 U3 APYTUX YYeOHBIX 5
BKJIroueHwus. [ paduaecko MIPEeIMETOB U KYPCOB. as pabora
€ Ipe/ICTaBJICHUE
MHO>KECTB.
Beposit DnemMeHTapHbIC OcBanBaTh NOHATHS DJIEMEHTApPHOE DpoHTaNBHBII https://resh.edu.ru/
ocTh cobOwiThs. CinyuaiiHbie coObITHE, CITydaiiHOEe COOBITHE KaK ormpoc
caydain COOBITHSI. COBOKYMHOCTB OJ1arompUsITCTBYFOIINX https://ediniy-
oro bnaronpusTcTByromue 3JIEMEHTAPHBIX COOBITHH, Yetuwiit onpoc | urok.ru/
coObITHS. 3JIEMEHTApHBIE COOBITHSI. PaBHOBO3MOXKHBIC 3JIEMCHTapHBIC
(6 uacoB) BeposTHOCTH COOBITHIA. COOBITHS. Wupmsnyansu
O1BITHI € PemaTthb 3a1a4m Ha BEIYHCIICHUE bIM OIIPOC
pPaBHOBO3MOXHBIMU BEPOSITHOCTEH COOBITUI 110 BEPOSITHOCTSIIM
. o Bzaumonposepk
3JIEMEHTApHBIMU 3JIEMEHTAPHBIX COOBITUH CIIy4YaiHOTO
COOBITHUSIMH. OTIbITA. a
Cny4daiiHbI#l BBIOOD. Pemath 3a1aun Ha BbIYHCIIEHUE
o N CamocTosarenbH
ITpakTudeckast paboTa BEPOSITHOCTEH COOBITHI B OIIBITAX C a5 DaGoTa
«OnBITH © PaBHOBO3MOXXHBIMU 3JIEMESHTAPHBIMHUA P
PaBHOBO3MOKHBIMHU COOBITHUSIMH, B TOM YHCJIC C TIOMOIIBIO
SIEeMEHTAPHBIMHU KOMIBIOTEPA.
COOBITHSIME. IIpoBoaANTH M H3yYaTh OMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH (C UCITOJIL30BAHUEM MOHET,
UTPAIBHBIX KOCTEH, APYTUX MOJeJel)B
XO0Jie NPaKTHYEeCKOW paboThl.
BBenenue B JlepeBo. CBoiicTBa OcBauBaTh NOHSITHSL: ICPEBO KakK rpad OpoHTAIBHBIN https://resh.edu.ru/
Teopuorpagdos. JepeBa: €eqJUHCTBEHHOCTh 0e3 nmkIia, BUCS4as BepminHa (JIUCT), OIIpoC
(4 gaca) NyTH, CYIIECTBOBAHUE BETBb JIEpEBa, IyTh BAEPEBE, JUAMETP https://ediniy-

BUCSYEH BEPILIHHBI,
CBSI3b MEXY YHCIIOM
BEPIIMH U YHCIIOM
péoep.IIpasuio
YMHOKCHHUSL.

JepeBa.
H3yuaThb cBoiicTBa Aepena:
CYIIICCTBOBaHHE BUCSYCH BEPIINHEI,
€IUHCTBEHHOCTb IyTH MEX/Y JIBYMSI
BEPIIMHAMM, CBSI3b MEXKIY YUCIOM
BEPIIUH U YUCIIOM PEGep.

Pemate 3a1a4M Ha MTOUCK U

VYeTHbIN onpoc

NunuBuayansx
bIil onpoc

Bzaumonposepk

urok.ru/




IepeunciieHue NyTelB JepeBe, a
OIpeJIeJICHHE YHCIia BEpIIMH Hin pEdep
B ZIepeBe, 00X0a OMHApHOTO AepeBa, B CamocrosiTensH
TOM 4YHCJI€ C IPUMEHEHUEM IIpaBHIIa ast pabota
YMHOXXEHHUSI.
CuayyaiiHbl IIporuBomoONOXKHOE OcBanBaTh NOHATHS: B3ANMHO DpoHTaNBHBII https://resh.edu.ru/
e coObITHS. cobriTHe. JlnarpammMa MIPOTHUBOIIOIOKHBIE COOBITHS, ONIEPAIIUH orpoc
(8 uacosB) Oitnepa. O0benHEHNE HaJl COOBITHAMU, OObSIUHECHHUE U https://ediniy-
U nepeceueHue rnepecedyeHue cCOObITUH, AMarpaMmma Yerhpiii onpoc | urok.ru/
COOBITHIA. Ditnepa (Ditnepa—BeHHa), COBMECTHEBIC
HecoBmecTHBIC ¥ HECOBMECTHBICCOOBITHSI. HEIHHBHIWMBH
coObiTusi. DopMmyita U3y4aTh TeOpeMbI O BEPOSITHOCTH I OIIpOC
CJIO>KECHUS 00BbeAMHEHUS IBYX COOBITHH ((hopMyJIbI
BeposiTHOcTEeH. IIpaBuio CIIOJKEHUS BEPOSITHOCTEH). Banmonposepk
YMHOXEHUS Pemrath 3a1a4M, B TOM YHCJIE TEKCTOBBIE a
BE€POSITHOCTEH. 3a/1auM Ha ONpeaeJIeHue BEepOsITHOCTEN C
. aMOCTOSITEJIbH
YcnoBHasI BEPOSITHOCTb. 0O0BEIMHEHNS U IEpECEUCHUsI COOBITHIA € as pabota
HeszaBucumbie coObITHSI. TMTOMOIIIHIO YHCIIOBOU MPSIMOii, THarpaMm
IlpencraBiaenue Ditnepa, GOPMYIIBI CIIOKCHUS
cly4ailHOTO BEPOSITHOCTEM.
SKCIIEPUMEHTa B BUJIE OcBanBaTh NOHATHS: IIPABUIIO
JiepeBa. YMHO>XEHHUsSI BEPOSITHOCTEH, yCIIOBHAS
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS
J€PEBO CIYyYaMHOro OMbITa.
HN3yuaTh cBolicTBa (OmpeneeHns)
HE3aBHUCHUMBIX COOBITHUH.
PemaTh 3aa4um Ha OnIpeieICHUE U
HMCIIOJIb30BAaHNE HE3aBUCUMBIX COOBITHH.
O000menu ITpencraBnenue IMoBTOPATH M3yYEeHHOE U BbLICTPAMBATh @DpoHTaNbHBII https://resh.edu.ru/
e, naHHBIX. OnucaTeabHast cucTeMy 3HAHHU. orpoc
KOHTPOJIb. cratuctuka. I padsl. PemraTh 3a1a4m Ha NpeJICTaBICHUE U https://ediniy-
(4 yaca) BepositHOCTB OIIMCAaHUE JAaHHBIX C IIOMOLIBIO Yernprii onpoc | urok.ru/

CIIy4aifHOTO COOBITHSI.
DIeMEeHThI
KOMOWHATOPHUKH.

H3yYCHHBIX XapakTepuUCTUK. Pemrarp
3aa4M C MPUMEHCHUEM TrpadoB.
Pemiarh 3aa4M Ha HAXOXKICHUE
BEPOSATHOCTH CIY4aliHOTO COOBITHS I10
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHM,
B TOM YHCJI€ B ONbBITAX C
PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMU
COOBITHSIMH.

NunuBuayanbx
Bl oTIpoC

Bzaumonposepk
a

CaMoCTOSTETbH




PemraTs 3a1a4um Ha HaXOXXJICHHUE
BEpOSITHOCTEH OO bETMHEHUS U
repecedeHus COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM
rpaUUeCKUXIPEICTABICHUN U JIepeBa
CJIy4ailHOTO OIIbITA.

PemiaTth 3a1a4M Ha IepednCICHNC
KoMOWHANu (ducia nepecTaHOBOK,
4YHCIia COUYETaHMi ), Ha HaXO0XXICHUE
BEPOSITHOCTEH COOBITHI C TPUMEHEHUEM
KOMOMHATOPUKHU, B TOM YHCJIE C
HUCITOJIB30BaHUECM TPCYTrOJIbHUKaA ITackamns
Pemrath 3a1a4m Ha MOMCK
BepOHTHOCTCﬁ, B TOM YHUCJIC YCIIOBHBIX, C
HCIIOIB30BAHUEM JEpEBa CIIyJaitHOTO
OITBITA.

as pabota

9 kuacc (34 gyaca)

HasBanue paznena, KomndgecTBo yacoB OcHoBHoOe coep:kanue Buasbl geiTeJIbHOCTH 00y4arOLIUXCS Bunbl, popmer DJIeKTPOHHbIE
Omoka wim Moyt | Bcero B Towm uncre: KOHTPOJIA (undposbie)
KoHnTponsa Hpyrue Buasl o0pa3oBaTeIbHBI
bIe PabOTHI MMUCHMEHHBIX € pecypchbl
(BrTFOUAs OIICHOYHBIX
CTapTOBEHIE, pabot
MPOMeXyTo | (TMpaKkTHUECKHe,
YHBIE U nabopaTopHEIE)
WUTOTOBBIE)
IMoBTOpEHUE 4 1 0 IlpencraBienue IloBTOPATH W3yYCHHOC U BBLICTPAMBATH OpoHTAIBHBIN https://resh.edu.ru/
Kypca8 naHHBIX. OnHcaTenbHas CHCTEMY 3HAHUM. oIpoc
KJjacca cratuctuka. Onepanuu PemiaTh 3aa4u Ha IPEJICTABICHUC U https://ediniy-
(4 v) HaJl COOBITHSIMH. OIMCcaHue JaHHBIX. Veruslit onpoc | urok.ru/

HezaBucumocTs
COOBITHI

PemaTh 3aga4n Ha HaXOXKIAEHUE
BEPOSITHOCTEHOObETMHEHUS U
rnepecedyeHus COOBITHI, B TOM UHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BAHUEM
rpauYecKNX NpeICTaBICHUN U JiepeBa
CIIy4yaliHOTO ONBbITA.

PemiaTs 3a1a4yn Ha IEPEUYUCIICHHUE
KOMOMHauii (Yncia nepecTaHoBOK,
qucia COYeTaHWil), Ha HaXO0XICHHE
BEPOATHOCTEH COOBITHH C MPUMEHECHHUEM
KOMOHMHATOPHUKH, B TOM YHCJIE C
HCHOJIF30BAaHUEM TpeyroibHuKka llackais

NunuBuayansx
bIi1 onpoc

B3aumonposepk
a

CamocrosTensH
ast pabora

CraproBas
JIMarHOCTHKA




DJ1eMeHThI KomOGunaropHoe OcBauBaTh MOHSATHSI. KOMOUHATOPHOE DpoHTATBHBIN https://resh.edu.ru/
KOMOMHATOPUKH. MPaBUIO0 YMHOKCHHUS. MIPaBHIJIO YMHOXKCHUS, YITOPSIIOYCHHAS orpoc
(4 gaca) ITepectaHOBKH. napa, Tpoiika OOBEKTOB, https://ediniy-
®dakropuan. CodeTaHHs nepecTaHoBKa, GakTopua Jucia, Yernbiii ompoc | urok.ru/
M 9HCJIO COYCTaHUM. COYeTaHHE, YUCIJIO COUCTAaHHM,
Tpeyronsuuk ITackans. TpeyrojibHukK Ilackasis. HEIHHBI’UJYM"H
IIpakTuueckas pabora Pewars 32124 HA NIEPEYNCIIEHHUE bIM OLPOC
«Bpruncienue YIOPSIIOYCHHBIX T1ap, TPOEK,
BEPOSITHOCTEH C MepeYHCIICHHE MEPECTAHOBOK U Banmonposepxk
HCITOJIb30BAHUEM COYCTAHHUH SJIEMEHTOB Pa3JIHYHBIX a
KOMOMHATOPHBIX MHOKECTB.
N CamocrosTensH
byHKIHH 2IIEKTPOHHBIX PemaTsh 3a1a4uu Ha MPUMCHEHHUE YUCITA
TaOIUI». COYCTaHHUIB anredpe (CoKpaméHHoe as padota
YMHOXeHue, onHoM HeroToHa).
I'eomeTpuuecka T'eomeTpuueckas OcBanBaTh NOHATHE TCOMCTPUYCCKOMH OpoHTATBHBIN https://resh.edu.ru/
SIBEPOSITHOCTD. BEPOSTHOCT. BeposiTHOCTH. PeiaTh 3a1aumn Ha ompoc
(4 gaca) Crny4aiiHbIil BEIOOD HaXO0KJICHUE BEPOSITHOCTE! B OIIbITAX, Vernpiii ompoc | https://ediniy-
TOYKH U3 (PUTYpPHI HA MPEJICTaABUMBIX KaK BHIOOD TOUYCK W3 Wnamsuayanes | Urok.ru/
IUIOCKOCTH, U3 OTPE3Ka, MHOTOYTOJIbHUKA, KPyTa, OTPE3Ka HITH BIif OmpocC
U3 TyTHOKPYIKHOCTH. JIYT'H OKPY>KHOCTH, YUCITOBOTO B3aumonposepk
MPOMEKYTKA. a
CamocTosarenbH
as paboTa
HUcnbiTa Hcuerranue. Ycrex u OcBauBaTh NOHATHS. UCIIBITAHUE, OpoHTATEHBIN https://resh.edu.ru/
HUS Heynada. Cepust 3JIEMEHTApHOE COOBITHE B UCIIBITAHUH ompoc
Bepnya HUCIBITAaHUH 1O IIEPBOrO (ycmex m Heyaada), Cepusl UCIIBITAaHUM, https://ediniy-
am ycnexa. McnipItanus HACTYyIUIEHHE TIepBOTO ycnexa (Heyaauu), | YCTHbIH onpoc | urok.ru/
(6 bepnysiu. cepusl ucnblTaHu bepHysuiu.
4acoB) BepositHOoCTH COOBITUI Pelarth 3aa4d Ha HAXOXKICHUE HEIHHBHIWMBH
B CEPHUHU HCITHITAHUMN BEPOSITHOCTEN COOBITHI B cepuu ucnbiTanuii | PIY ONPOC
Bepuynnun. JTO TIEPBOTO ycCIieXa, B TOM YHCIIE C
IIpakTuyeckas padora MpUMEHEHHUEM QOPMYJIBI CyMMBI Banmonposepk
«HcnbiTanus FeOMETPUYSCKON HMPOTPECCUH. a
Bepuymmm. PemaTh 3a1aum Ha HAXOXKJICHUE
BEPOSTHOCTEHIIIEMEHTAPHBIX COOBITHH B Camoctosrenbn
ast pabota

cepuu ucneiTaHuili bepnymiu, Ha
HaXO0XJEHHUE BEPOSITHOCTHU ONPENEIEHHOIO
4yCJla yCIIEXOB B CEPUU UCIIBITAHUNI
bepnynnu. M3y4yaTths B X0e NIPAKTHYECKOM
padoThl, B TOM YHCJIE C HOMOIIHIO

U POBBIX PECYypPCOB, CBOWCTBA




BEPOSITHOCTU B CEPUU UCIHBITAHUNU
beprynnu.

Cayuaii
Hast
BeJIHYHU
Ha

(6
4acoB)

Crny4yaliHasi BeJIMYUHA U
pacnpeneneHne
BEPOSITHOCTEM.
MaremaTtudeckoe
OXXHJIaHWE U THUCIIEPCHUS
Cciy4ailHOW BEJIUYUHBI.
IIpumepsl
MaTeMaTH4EeCKOTro
OXKHUJAaHUS KakK
TEOPETUIECKOT 0
CpeHero 3HaueHUs
BEJIMYHUHBI.

ITonsiTue o 3akoHE
OOJBIIINX YHCEIT.
N3mepenue
BEPOSATHOCTEN €
ITOMOIIIHIO YaCTOT.
IIpnmeHeHne 3aKkoHa
OOJIBIIIUX YHCE.

OcBOUTH MOHATHSA: CIIy4daiiHast
BEJIMUMHA, 3HAYEHUE CIIyYalHOHU
BEJIMUMHBI, pacIpeIeIICHNE
BEPOSITHOCTEM.

HN3yuaTh M 00Cy:KIaTh IPUMEPHI
JIHUCKPETHBIX U HEIIPEPBIBHBIX CIIyYalHBIX
BEeIWYUH (POCT, BEC UEJIOBEKa,
YHCJIEHHOCTh HAaCeJICHUs, ApyTue
U3MEHYHBHIC BEJIUUYUHEI,
paccmaTpuBaeMble B Kypce
CTaTUCTHUKH), MOJICIBHBIX CIIy4YalHBIX
BEJIMYUH, CBSI3aHHBIX CO CIIy4YalHBIMHU
onbiTaMu (OpocaHue MOHETHI,
UTpaJIbHOM KOCTH, CO CIIy4YalHbIM
BBIOOPOMHU T. IT.).

OcBanBaTh NOHATHSI: MATEMATHIECKOE
0XXHJIAaHHUE CITyYalfHOW BEJIMYMHBI KaK
TEOPETUYECKOE CpelHEee 3HAUCHUE,
JUCTIEPCHS] CIIyYalfHON BEJIMYNHBI KaK
aHaJOr IUCIIEPCUM YHCIOBOro Habopa.
PemaTh 3a1auM Ha BRIYUCIICHHE
MaTEeMaTHYECKOTO OXXKHUIAHUS U
JAUCTIEPCUHN JTUCKPETHOU CclyyalHOMI
BEJIMYHUHEBI TI0 3aTaHHOMY
pacnpenesreHnio, B TOM YHCIIe 3a/1ad,
CBSI3aHHBIX CO CTPaxOBaHHUEM U
JIOTEpEesIMH.

3HAKOMHTBCS C MATEMAaTHYECKUM
OXHJIaHUEM U JUCIIEPCUE HEKOTOPBIX
pacnpeneseHnii, B TOM YHCie
pacripenesieHus: CilydyanHOW BEJIMYUHBI
«YHUCIO yCIEXOB» B CEPUHU UCHBITAHUN
Bepnyinu. U3yuaTh 94acTOTy COOBITHS B
ITOBTOPSIOIIHUXCS CIIydaifHBIX OMBITaX
KaK CJIy4ailHylO BEJIUYHHY.
3HAKOMHTHCSA C 3aKOHOM OOJIBIITUX YHCET
(B popme Bepuyium): ipu 60ab110M
YHCJIE OIBITOB YacTOTa COOBITHS OJIM3Ka
K €ro BEpOSTHOCTH.

PemaTh 3a1a4m Ha u3MepeHue

OpoHTAIBHBIN
oTpoc

VYcTHslIit onpoc

MunuBuayansx
BIi1 o1poc

B3aumonposepk
a

CamocrosTensH
ast paboTa

https://resh.edu.ru/

https://ediniy-
urok.ru/




BEPOSITHOCTEH C TOMOIIBIO YaCTOT.
O0cyx1aTh poJIb 3aKOHA OOJIBIIINUX YHUCET
B 000CHOBAHHWH YaCTOTHOT'O METO/a
U3MEPEHUS BEPOSITHOCTEN.

OO6cykIaTh 3aKOH OOJIBIITUX YHUCE Kak
MIPOSIBIICHUE CTATUCTHUYSCKOM
YCTOWYMBOCTH B U3MEHUYMUBBIX IBJICHUAX,
pOJIb 3aKOHA OOJBIINX YHCET B IPUPOICH
B )KM3HH 4YeJIOBEKa.

Oo6o0menune,
KOHTPOJIb (10 )

10

IIpencrasieHue
AaHHbIX. OnucaTenbHas
CTaTUCTHKA.
BepositHocTh
CIIy4YalHOTO COOBITHSI.
DJeMeHTHI
KOMOWHATOPHUKH.
Cny4aiiHble BEJIMYUHBI
W pacupeieIICHUs.

IToBTOPATHL U3YUEHHOE U BBLICTPAMBATH
cUCTeMYy 3HAaHUU.

PemiaTh 3agaun Ha IpeiCTaBICHUC U
ONHCaHUE JaHHBIX.

PemaTh 3aa4M Ha HaXOXKICHUE
BEPOSITHOCTEH COOBITHI, B TOM YHCIIC B
OnbITax C paBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMHU COOBITHSIMHU,
BEpPOSITHOCTEH OOBbETMHEHUS U
nepecedeHust COOBITHI, BBIYUCISATH
BEPOSITHOCTH B ONBITaX C CEPUIMU
CJy4ailHbIX MCIIbITAHUM.

OpoHTAIBHBIN
orpoc

VYerHbll onpoc
NunuBuayansx
bIi1 ompoc
Bzaumonposepk
a
CamocTosaTenbH
as paboTa

https://resh.edu.ru/

https://ediniy-
urok.ru/




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e S Kkiacc
Maremaruka. 5 kiacc: ydeOHHUK it oOmieoOpaszoBarenbHbIX opranusanmii / M34 (I'. B.
Hopodeen, M. ®. Iaperun, C. b. CyBopoBa u np.); mox pea. I. B. Jlopodeesa, U. B.
[Tapeiruna.-7-e u3a. — M. : IIpocBemenue, 2020.- 287¢.

e 6 kiacc
Maremarnka. 6 kiacc: yueOHMK Juisi oOmieoOpa3zoBaTenbHbIX opranusanui / M34 (I'. B.
Hopodees, M. ®. Hlapeirun, C. b. CyBopoBa um ap.); mox pen. I'. B. HopodeeBa, 1. B.
[Hapsiruna.-7-e uza. — M. : [Ipocsemenue, 2020.- 287c.

e 7 Kiaacc
Anrebpa. 7 kimacc: yueOHUK st oOrieoOpa3zoBarenbHbix opranm3anuii / A45 (I'. B. Jopodees,
C. b. CyBopoga, E. A. Byaumosud u 1p.); -6-¢ u3a. — M. : [Ipocsemenue, 2020.- 287c.
['eometpusa. 7-9 kmaccel: yueOHUK g oOmieoOpazoBaTenbHbIX opranmzanuii / 136 (I'. B.
Hopodees, C. b. CyBoposa, E. A. byaumoBuu u 1p.); -8-¢ m3a. — M. : [IpocBemenue, 2018.-
383c.

e 8 kuacc
Anrebpa. 8 kiacc: yueOHMK JuIst 001ieo0pa3oBarenbHbix opranusamuii / A45 (JI. C. AranacsH,
B. ®@. byryzos, C. b. Kanomies u np.).-6-e u3a. — M. : IIpocsemenue, 2020.- 320c.
['eomerpus. 7-9 xmaccel: y4eOHUK s oOmieoOpaszoBarenbHbIX opramm3anuii / 136 (I'. B.
Hopodees, C. b. CyBoposa, E. A. byaumoBuu u 1p.); -8-e uza. — M. : IIpoceemenue, 2018.-
383c.

e 9 kiacc
Anrebpa. 9 kiacc: yuebHuk as oOmieodpazoBarenbHbix opranuzanuii / A45 (I'. B. Jopodees,
C. b. CyBopoga, E. A. Byaumosu4 u 1p.); -6-¢ u3a. — M. :
[Ipocsemenue, 2020.- 292c.
I'eomerpus. 7-9 kmaccel: yueOHUK Il oOmieoOpa3oBaTenbHbiXx opranuzammii / ['36 (I'. B.
Hopodees, C. b. CyBoposa, E. A. byaumoBuu u 1p.); -8-e u3a. — M. : [Ipoceemenue, 2018.-
383c.

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
e 5 kiacc

MaremaTuka. 5 kiacc: yueOHUK Juid oOmieoOpa3oBaTenbHbIX opranuzanui / M34 (T'. B.
Hopodees, . ®. Mapweirun, C. b. CyBopoBa u ap.); mox pen. I'. B. Hopodeera, 1. B.
Hlapeiruna.-7-e u3a. — M. : IIpocsemenue, 2020.- 287c.

Maremaruka. Jumgaktudeckue wmatepuanbl. 5 kiacc: M34 ydyeObHOoe mocoOue ist
obmeoOpa3oBarenbhblx opranuzauuit/(JI. B. Kysnemoa u np.).- 9 usn.-M. Ilpocsemenue,
2021.-128 c.

Marematuka. KonTponbheie pabGotbl. 5 kiacc: M34  yueGHOe mocobue st
obmeobpazoBatenbHbix opranm3anuii/(JI. B. KysnemoBa u np.).- 9 m3a.-M. IlpocBemenne,
2021.-86 c.

e 6 kuacc

Maremartuka. 6 kinacc: yaeOHUK i 001meoOpa3oBaTenbHbIx opranu3anuii / M34 (I'. B.
Hopodees, M. ®. [apweirun, C. b. CyBopoBa u nap.); mox pea. I'. B. Jlopodeena, 1. B.
[[Tapeiruna .-7-e uza. — M. : IIpocsemenue, 2020.- 287c.

Maremaruka. Jumaktudeckue wmatepuansl. 6 kimacc: M34 yueOHoe mocoOue uis

obmeobpazoBatenbHbix opranm3anuii/(JI. B. KysnemoBa u np.).- 9 m3a.-M. IlpocBemenne,
2021.-128 c.



Marematuka. KonTponbHeie pabGotbl. 6 kmace: M34  yuebHoe mocoOue ams
obmeobpazoBatenbHbix opranm3anuii/(JI. B. Kysnemosa u np.).- 9 m3a.-M. IlpocBemenue,
2021.-86 c.

e 7 Kiaacc

Anrebpa. 7 kiacc: yuyeOHHMK st oOrieoOpasoBarenbHbIX opranusanuii / A4S (I'. B.
Hopodees, C. b. CyBoposa, E. A. bynumoBuu u np.); -6-¢ u3a. — M. : [Ipocsemenue, 2020.-
287c.

Anrebpa. JlupakTuueckue — Marepuanbl. 7 KJIAcc:  ydeOHoe — mocoOme s
obmeoOpazoBarenbubix opranmzammii / JI I1 EdcrapseBa, A. II. Kapn.- 12-e usn.- M
IIpoceemenue 2018.-159 c.

I'eomeTpus. 7-9 kiaccer: yaeOHUK A1 00meoOpa3oBaTenbHbix opranuzanuii / 36 (I'. B.
Hopodees, C. b. Cysoposa, E. A. bynumoBuu u np.); -8-¢ u3n. — M. : [Ipocsemienue, 2018.-
383c.

l'eomerpust. [Iumaktudeckue MaTepualibl. 7  Kjacc: ydeOHoe TmocoOue st

obmeoOpazoBarenbHbix opranuszanuid /b. I'. 3uB, B. M. Meimep -18-¢ m3x. — M.
[Ipocsemenue, 2018.- 127c.
e 8 kuacc

Anrebpa. 8 kimacc: y4eOHUK s obOmieoOpasoBarenbHbix opranm3ammii / A45 (JI. C.
ArtanacsH, B. ®@. byryzos, C. b. Kagomuies u ap.).-6-e¢ uzn. — M. : IIpocsemenue, 2020.- 320c.

Anrebpa. JlupgakTuueckue  MaTepHalibl. 8§  KJacc:  y4eOHoe  mocobue I
obmeoOpazoBarenbubix opranm3anuii / JI II EdcradpseBa, A. II. Kapm.- 8-¢ usm.- M
[Tpocsemienue 2018.-143 c.

I'eometpus. 7-9 kiaccel: yueOHUK 11 001eodpa3zoBaTenbHbix opranuzanuii / 36 (I'. B.
Hopodees, C. b. CyBoposa, E. A. byaumoBuu u 1p.); -8-¢ m3a. — M. : [IpocBemenue, 2018.-
383c.

I'eomerpus. Jlunmaktudeckue MaTepuanbl. 8  Kiacc: ydeOHOe TocoOme s
obmeoOpazoBaTenbHblx opranusanmii /b. I'. 3uB, B. M. Meinep -18-¢ m3g. — M.
[Tpocsemienue, 2018.- 159c.

e 9 rkuace

Anrebpa. 9 iacc: y4eOHUK st oOrieoOpa3zoBarenbHbix opranmzanuii / A45 (I'. B.
Hopodees, C. b. CyBoposa, E. A. BynumoBuy u 1p.); -6-e u3a. — M. :

[Tpocsemenue, 2020.- 292c.

Anrebpa. Jlupaktuueckue — marepuanbl. 9 kiacc:  ydyeOHoe  mocobue s
obmeoOpazoBarenpHbix opranm3amuii / JI I1 EdcradeeBa, A. II. Kapn.- 8-e m3n.- M
ITpoceemenne 2018.-126 c.

I'eomerpus. 7-9 knaccel: yueOHUK 11 oO1eoOpazoBarenbHbix opranuzanmii / 136 (I, B.
Hopodees, C. b. CyBoposa, E. A. byaumosuu u 1p.); -8-e uza. — M. : IIpoceemenue, 2018.-
383c.

I'eomerpus. [lumaktudeckue MaTepuanbl. 7  Kjacc: ydeOHoe TmocoOue s
obmeoOpa3oBarenbHbix opranuszanuid /b. I'. 3uB, B. M. Meimep -18-¢ m3x. — M.
ITpocsemenue, 2018.- 127¢.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/ (Poccuiickas 37€KTpOHHAS IIKOJIA)

https://ediniy-urok.ru/ (Enunsrii ypok P. @.)

https://urok.1c.ru/library/mathematics/virtualnye laboratorii po matematike 7 11 kl/gr
afiki funktsiy/ (bubnrorexa HHTEpPaKTHBHBIX MAaTEPHAIOB)
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